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Cocrasurtenb: Hukoabckasa U.B.



JII/I‘-IHOCTHBIE, MeTalnpejMeTHbIEe, IIpeAMeTHbIEe Pe3y/IbTdThbl 0CBO€HUS XUMHUH:

B xome mpenogaBaHusi XvMHM, pabouasi mporpaMma IpeAycMmarpuBaeT ()OPMHUPOBaHME Yy Y4YaIlIUXCcsi 0O0mey4eOHbIX yMeHWH W HaBBIKOB,
YHUBEPCA/IbHBIX CITIOCOOO0B /leATeTbHOCTU U K/TH0UeBbIX KOMIETEeHL[H.

B 3TOM HarpaB/ieHWM TIpHOpUTETAaMU [t yueOHOTro mpeaMeTa «XUMHsI» Ha CTYylIeHd OCHOBHOTO o001iero o0Opa3oBaHUS —SIBJISTFOTCS:
WCTIO/Ib30BaHWe /ISl TI03HAHMSI OKPY)KAIOLL[ero MHpa pa3luyHbIX MeTo[ioB (HabsofeHus, W3MepeHUsl, OIbIThl, SKCIIePUMEHT); TpOBeJieHre
NpaKTUYeCKUX M J1abOpaTOpHBIX Pa0OT, HEC/OKHBIX SKCTIEPUMEHTOB M OIMCAaHWe WX Ppe3y/lIbTaToOB; HCIIOIb30BaHWE pPAa3/UUHBIX HMCTOUHHKOB
MH(OpMaLMK AJisi pellieHHst TI03HaBaTe/bHbIX 3a/iau; cobMIo/ieHre HOPM U TIPaBUJI TIOBeJIeHHsI B XUMHUUeCKUX 1abopaTopusix, B OKpy»Katolleit cpefie, a
TaK>Ke TIPaBUJ/I 3J0POBOTO 00pa3a KU3HH.

[HesiTenbHOCTE 00pa30BaTe/IbHOTO YUpeXXJeHusi B 00yueHUM XMMHU [IO/DKHA OBbITh HarpaB/jieHa Ha J0CTHKeHHe 00yJarolUMUCS CIeAyHOIIUX
JIMYHOCTHBIX pPe3y/IbTaToB:

1)B LIeHHOCTHO-OpHUEHTALMOHHOM C(epe — UyBCTBO TOPJOCTU 3a POCCUKMCKYIO XMUMHUECKYI0 HayKy, FyMaHU3M, OTHOLLEHWEe K TPYAY,
LleJ1Iey CTPeMJIEHHOCTb;

2)B TpPyZOBOM cdepe — TOTOBHOCTh K 0CO3HAHHOMY BBIOODY Jla/ibHel11ieii 0Opa3oBaTe/ibHOW TPaeKTOPUH;

3) B mo3HaBarebHOM (KOTHUTUBHOM, UHTe//IeKTya/lbHOM) cepe — yMeHHe YIIpaB/isTh CBOEH M03HaBaTeIbHOM /leATeTbHOCThIO;

4) dbopMupoBaHUe XUMUKO-IKOJIOTHYECKOW KY/IBTYPHhI, SIB/SIOIIENCS COCTaBHOM uacCTbIO SKOJOTMUeCKoW W 0OIel KyabTypbl, U HayuyHOTrO
MHUPOBO33pEeHuS;

5) yMeHue OLleHMBaTh CUTYaLMIO U OTlepaTUBHO NIPUHUMATh peLleHlts;

6) pa3sBUTHE FOTOBHOCTH K PelLleHUI0 TBOPUECKUX 3a/au.

MeTtanpeMeTHbIMHU pe3y/IbTaTaMU OCBOEHUS BbIITyCKHUKaMU I1IKOJIbI IPOTrPAMMBbI 110 XUMUU SIBJISIFOTCSL:

1)ucronb3oBaHe yMEHUN W HaBBIKOB pas/iMUHbIX BHZOB T[103HaBaTelbHOM [eITe/lbHOCTH, MpPUMEHeHHe OCHOBHBIX METO/OB I103HAHMUs
(cucteMHO-MH(OPMaLMOHHBIN aHa/IN3, MOJeMPOBaHKeE) /1JIs1 U3yUeHUs pa3/InuHbIX CTOPOH OKPY>Karoliel [1eMCTBUTEe/IbHOCTH;

2)UCronb30BaHWe OCHOBHBIX HMHTE/JIEKTYalbHBIX —Orepaluii: (opMyIMpoBaHMe THIOTe3, aHald3 W CHHTe3, CpaBHeHHWe, 00001eHue,
CUCTeMaTHu3aLys, BblsiB/leHHe IPUYMHHO-C/Ie[ICTBEHHbIX CBS3€H, TOMCK aHa/I0r0B;

3)yMeHHe reHepHUpOBATh WEH U OTIpeZeNIsiTh CPe/iCTBa, He0OXOAMMBIe /IJIsl UX pean3aliii;

4)ymeHue onpefie/siTh LieJId U 3a/lauul [1esiTe/IbHOCTH, BBIOMpATh CPe/iCTBa peav3aliiu e/ U IPUMEHSITh UX Ha MPaKTHKE;

5)UCII0/Tb30BaHKE Pa3/IMUHbIX UCTOUHMKOB /151 TIOTyUYeHUs] XUMUUeCKON UH(OopMaLiH.

IIpefMeTHBIMU pe3yabTaTaMy 0CBOEHUS BbIITyCKHMKaMU OCHOBHOM LLIKOJ/Ibl IPOrPaMMBI 110 XMMUU SIBISIFOTCSI:

1.B nosHaBarenbHOM cdepe:
® /aBaTh OIpeJeseHHst U3yUeHHbIX MOHSTUN: BelecTBO (XMMHUECKHUI 3/IeMEeHT, aTOM, MOH, MOJIeKy/a, KpHUCTa/yInyecKasl pelleTka, BellecTBO,
NIPOCThIE M CJIO)KHBIE BelllecTBa, XUMUUecKass (popMysa, OTHOCUTe/IbHasE MOJIeKY/IsIpHasi Macca, BalleHTHOCTb, OKCH/bI, KUC/IOTbI, OCHOBaHUs,
conu, aM(OTEPHOCThb, UHIVMKATOP, MepUOAMYeCKHi 3aKOH, NepuoAnYecKas CUCTeMa, U30TOMbI, XUMHUYeCKasl CBsA3b, 371eKTPOOTPHULIATeTbHOCTD,
CTereHb OKHWC/EHUs, 3/7eKTPO/UT); XUMHUUecKasi peaklusi (XMMHUecKoe ypaBHeHHe, reHeTHYecKasi CBfi3b, OKHC/EeHHe, BOCCTaHOBJIEHUeE,
3/1IeKTPO/IMTUUECKAs JUCCOLMaLMsl, CKODOCTb XMMUUEeCKOW peakLivn);



®  OMNMUCHIBATh JIEMOHCTPAILMOHHBIE U CaMOCTOSITEIbHO TIPOBE/IEHHBIE SKCTIEPUMEHTBI, MCIIO/b3Ys /II1 3TOT0 eCTeCTBeHHBIM (PYCCKUM, POIHOM)
SI3BIK U S13bIK XUMUH;
®  ONMUCHIBATh M pa3/iMuaTh U3yUeHHbIe KJIaCChl HEOPTaHUYeCKUX COeIMHEHUM, TIPOCThIE U CJIO)KHBIE Bell[eCTBa, XUMHUYECKHe PeaKIvy,;
®  KjacCUGUIMPOBATh U3yUeHHbIE OOBEKTHI U SIBJIEHUS;
* HalbsmogaTh 1eMOHCTPUPYEMbIe U CAMOCTOSITe/TbHO TIPOBOZIMMbIE OTIBITHI, XUMHUYeCKHe peakli, MpoTeKatollye B IPUPo/ie U B OBITY;
® fefaTh BBIBOJbI M YMO3AK/IIOUeHUs] U3 HaO/ofeHu, M3yueHHbIX XUMHUYeCKMX 3aKOHOMEePHOCTel, MPOrHO3MPOBaTh CBOMCTBA HeU3yUeHHBIX
BeII[eCTB 10 aHaJIOTUU CO CBONMCTBAMU U3yUeHHBIX;
® CTPYKTYPHPOBAaTh U3yUeHHbBIA MaTepraa U XUMHUUeCKyr0 UH(OpMaLHIO, TIOMyYeHHYI0 U3 APYTHUX UCTOUHUKOB,
® MOJe/NMpoBaThb CTPOEHHE aTOMOB 3/IEMEHTOB TEPBOr0 — TPeTbero Mepyo/ioB (B pamMKax H3ydyeHHBbIX MoJiokeHWM Teopuu J.Pesepdoppa),
CTPOeHKe MPOCTeNIINX MOJIEKYII.
2.B 11eHHOCTHO-OpUeHTal[MOHHOM cdepe:
® aHA/IM3UPOBATh U OLEHWBATh TMOCJ/IE/ICTBUS [/Isi OKPY)Karoled cpeabl ObITOBOM M MPOW3BOACTBEHHOH JeSITe/IbHOCTH Ye/I0BeKa, CBS3aHHOU C
nepepabOTKO BeleCTB.
3.B TpynoBoii cepe:
® [IPOBOJAUTH XUMUUECKUU IKCTIEPUMEHT.
4.B cdepe 6e30MMaCHOCTH KU3HEJEATETHHOCTH:
® OKa3bIBaThb MEPBYIO TTOMOIIIb MPU OTPABJ/IEHUSIX, O’KOTaX U APYTUX TpaBMaX, CBSI3aHHBIX C BellleCTBAaMU U 1abopaTOPHLIM 000pyI0BaHUEM.

Copep>kaHue y4e0HOro mpegMeTa M TPe0OBaHHUS K YCBOEHHIO MPOrPaMMbI

Kypc xumum 8 kjacca mpefmosiaraeT u3ydeHue 2X paszienoB. [TepBbiii MOCBSIIEH TeOpeTUYECKUM OOBSICHEHHWSM XUMHWUYECKHUX SIBJIEHHH Ha
OCHOBe aTOMHO-MOJIEKY/ISIDHOTO YUeHMsl U CO3/jaéT NPOYHy0 0a3y [/ JajibHelIlero n3yuyeHust Kypca XuMud. Bropoli paszen mocBsIéH U3yuyeHHIo
3JIeKTPOHHOM T€OPHUH U Ha eé OCHOBe PACCMOTPEHUIO NMepPUOANYEeCKOrO 3aKOHAa M CUCTeMbl XMMUYEeCKHX 371eMeHTOB, CTPOEHUsI U CBOWCTB Bell|eCTB U
CYLLIHOCTA XMMHUYeCKUX peaKLvi.

8 Knacc

(2u B Hepesnto, Bcero — 68u)
BBepgenue (3u).
XUMUS ¥ HayYHO-TeXHUUYeCKui rporpecc. Vicropuueckue sTarbl BO3HUKHOBEHUsI U pa3BUTHSI XUMUU. OCHOBHbIe TIOHATUS U TEOPUU XUMUH.
JlabopaTtopHoe obopyznoBaHue U MPUEMBI paboThI ¢ HUM. [IpaBusia TeXHUKHM Oe30MacHOCTH 1py paboTe B KaOMHETe XUMHH.
Jemoncrpanuu. Tabnuipsl, craizibl, TOKasblBatolye HCTOPUUeCKU MyTh pa3BUTHS, JOCTH)KEHNSI XUMUY U UX 3HaueHue; 1abopaTopHoe
obopy/ioBaHue.
IlpakTHueckasi pabora Nel.JIaboparopHoe 060pyz0BaHMe U NpreMbl paboThl C HUM.



Pazgen 1

BemjecTBo 1 XMMHUeCcKHe IBJIEHUS C ITO3UI[UM aTOMHO-MOJIeKY/IAPHOT0 YYeHUsl.

XHMHYeCKHe 371eMeHThI U BellleCTBa B CBeTe aTOMHO-MOJIeKY/IAPHOr0 yyeHus (94.).

[TonsiTve «BelecTBO» B (U3MKe U XUMUK. PU3MUECKHe U XUMUYeCKUe sIBjieHUsl. M3MeHstoleecs: BeleCcTBO KakK npeAMeT uyueHus: Xumud. da3oBble
nepexozpl. OnycaHye BelecTs.

XyMUYecKue 3/1eMeHThl: UX 3HaKU U CBeJleHHs1 U3 UCTOPUU OTKpPbITHS. CocTaB BelljeCcTB. 3aKOH MOCTOSIHCTBA COCTaBa, XMMHUUecKue (popmysbl. DopMbl
CyLL|eCTBOBAHMSI XMMUUECKUX 3JIeMeHTOB. BelljecTBa NpoCThIe U C/IOJKHBIE.

[TpocThie BelllecTBa: MeTaibl U HeMeTasbl. OOIIjasi XapakTepuCTHKa MeTa/lJioB U HeMeTassioB. HekoTopbie cBefleHUs] 0 MeTasylax U HeMeTasliax,
00y C/IOB/TUBAIOIIMX 3arPsi3HEHHOCTD OKpYyKarolel cpezibl. OnrcaHre HEKOTOPBIX Hanbosiee pacrpoCTPaHEHHBIX TIPOCTHIX BEIeCTB.
ATOMHO-MOJIEKY/ISIpHOe yyeHHe B XUMUM. OTHOCUTe/IbHble aTOMHbIe U MOJIeKy/sipHble Macchl. CucreMa XMMHUUYeCKuX 3y1eMeHTOB [1.V1.MeHjeneeBa.
OrnpesiesieHre Nepuoja U rpymnmbl. XapakKTePUCTHKA TTOJIOKEeHHS] XUMHAUeCKUX 37IEMEHTOB B MEPUOANUECKON chucTeMe. BajleHTHOCTb.

KonuectBo BemjectBa. OnpeziesieHre BaJIeHTHOCTU O TOJIOKEHUIO 3/IeMeHTa B MepUoUYecKor cructeme. Mosb — elMHULA KOJMUeCTBa BellecTBa.
MosnsipHast Macca.

JevoHcTpanuu.l. ®u3nueckue U XUMUUecKUe siBjieHus. 2. VI3MepeHue IUVIOTHOCTU XKUAKOCTU apeoMeTpoM. 3. IlnaBnenue cepsl. 4. Onpegenenue
TeIJIONPOBOAHOCTU U 371€KTPONPOBOJHOCTH BellleCTB. 5. OmnbIThl ¢ Koekuuen «I1lkana tBéppoctu». 6. Mogenyu atoMoB 1 Moneky/n. 7. Komnekuuys
MeTa/ZIoB U HeMeTa/noB. 8. IlonmyueHue yriekucjoro rasa pasHbiMM criocobamu. 9. Dnektponu3 Bogbl. 10. Bosronka ioga. KurnsiueHue BofbI.
HakanmBanue kBaprja. HarpeBanwe nadrammaa. 11. Ombitel 10 Auddysun. 12. Kommekuus mpocThiX BelecTB, 00pa3oBaHHbIX dmemMeHTamu [ — 11
neprozioB. 13. Habop komorpamm: «OO6pa3ijbl pelieHUs] pacuéTHBIX 3ajau». 14. Kosmekiusi BeljeCcTB KomuuecTBOM 1 Mosb. 15. [JuHamudeckoe
nocobue: «KomuecTBeHHbIE OTHOILIEHUS B XUMHUU».

JIaGopaTopHblie onbIThL. 1. PaccMOTpeHHe BellleCTB C pa3/iMUHbIMU (PU3MUECKUMU CBOMCTBaMU (Mefb, Kesie30, LIUHK, cepa, BoJa, XJIOpUJ, HaTpusi U
Ip.). 2. VicribiTaHWe TBEPJOCTU BeIeCTB C TIOMOIbI0 00pa3iioB Konekiun «lIllkama TBépmoctu». 3. [Ipumepbl ¢u3NMUeCKUX SIBI€HUM: crubaHue
CTeK/ITHHOW TPyOKH, KurisiueHUe BObl, TiaBieHre napaduHa. 4. [Ipumepsl XUMUUeCKUX SIBJIEHUI: TOpeHue JipeBeCHHbI, B3aMMO/IeliCTBHe MpaMopa C
COJISTHOM KHMCIOTOM. 5. V3yueHre 0OpasIioB MeTa/llIOB ¥ HeMeTasIoB (Cepbl, JKesie3a, altloMUHUS, TpaduTa, Meu 1 fip.). 6. MI3ydyeHne CBOWCTB BeILjeCTB:
HarpeBaHue BOZbl, HarpeBaHue okcyuza kpemuus (IV).

PacuétHbie 3ajauun.l. BrluncieHre OTHOCHUTebHOM MOJIEKY/ISIDHONM Macchl Bell[eCTB, MacCOBOW [JO/M 3/IeMEHTOB IO XUMUUYECKUM (OopMysiaM.
BbIurcsieHre MOJISIPHOM Macchl BelljecTBa. 2. OnpeiesieHre MacChl BellleCTBa 10 U3BECTHOMY ero KOn4yecTBy ¥ Ha000pOT.

Tema TBopueckoi paboTel. UFOCTpHUpPOBaHME TIONOXKEHHU aTOMHO-MOJIEKYJ/ISIPHOTO YUeHUsI.

XuMHYeckKre peakniiy. 3aKOHbI COXpaHeHHs Macchl ¥ YHepruu (6u4.).

CyL[HOCTb XMMHYECKUX SIBJIEHUM B CBeTe aTOMHO-MOJIEKY/ISIpPHOro yueHusl. [Ipy3HaKku MpoTeKkaHWsi XUMUUECKUX peakluid. [IpuunHbl M HarpaB/ieHus
NPOTeKaHUsl XUMHUUeCKnX peakiui. [ToHsiTe 006 SHTpONMM M BHYyTpPeHHe# sHepruu BeimjecTBa. OOpaTMMOCTh XUMHUeCKMX peakiuil. [IpeBparrieHue
SHEepPruM Npy XMMHUYeCKHX peakLUsiX, YC/I0BHUS MMPOTeKaHHsl XUMUYeCKUX peakLUii, 9K30- U SHJ0TepPMUUYEeCKHe peakliy. 3aKOHbI COXpaHeHUs] MacChl U
SHEepruM, UX B3aUMOCBS3b B 3aKOHe COXpaHeHHs1 marepud. CocCTaB/ieHMe ypaBHEHUN XMMHWYeCKUX peakLMi. PacuéTsl 10 ypaBHeHHsIM XMMHUYeCKHUX
peakiuid. TUTIbl XUMUUECKUX peakL1il: pa3/ioyKeH!s, COeZIMHeHus], 3aMmellieHusi, ooMeHa. O60011jeHre 3HaHUI 0 XUMUUeCKUX peakLUsX.



Jdevoncrpanuu. 1. [Ipumepbl XMMHUECKMX DeakL[Mii pa3HbIX BHZOB: pas/iokeHWe MajaXuTa, OWxpomara aMMOHUS, B3aUMOZEWCTBUE CONSTHOW
KWC/OTHI C KapOoHaTOM HaTpusi U Ap. 2. OMbIThI, WITIOCTPUPYIOLMe 3aKOH COXpaHeHUsi MacChl BellleCTBa: TOpeHHe CBeur Ha Becax C IOIVIOLeHUeM
TIPOAYKTOB TOPEHHsI, OKMC/IeHe MeTaJIoB B 3aKPBHIThIX COCyZlaX CO B3BelllMBaHWeM, OOMeHHbIe peakl[iM B NMpUOOpax [jis WIMIOCTPALM 3aKOHa. 3.
OmnbITHI, WTHOCTPUPYIOLLME TIpeBpalljeHHst pa3/InyHbIX BUIOB SHEePruu ApyT B Apyra. Habop mogpeneli aToMoB.

JIaboparopHsie onbIThI. 1. [TpH3HaKM NMpOTeKaHWsT XMMUUECKUX Peakluii: HarpeBaHue Me[HOM IMPOBOJIOKH; B3aUMOZEHCTBHEe PaCTBOPOB €JKOT0 HaTpa
Y XJIOpYZa MeJu; B3aUMO/IeMCTBHEe PacTBOPOB YKCYCHOM KHCIOTHI U TMpPOKapOOHaTa HaTpusi; B3aMMO/|EMCTBHE pPacTBOPOB XJIOPHOTO ’Kejie3a U
KPacHOM KPOBSIHOM COJIM; pacTHpaHWe B CTYIIKe MOPOIIKOB XJIOpW/A aMMOHUSI U TalléHoM M3BecTd. 2. TUMbl XMMUUECKHX peakLUi: pas/iokKeHHe
MajiaxuTa; B3auMO/leliCTBUE >Kere3a ¢ pacTBopoM xsiopuza meau (I1), B3aumogeiicTBre paCTBOPOB €[IKOT0O HaTpa U XJIOPHOTO Kefe3a.

PacuérHble 3ajaun. BeruriciieHue 1Mo XMMUYeCKUM ypaBHEHHSIM MacC, KOJIMYECTB BEIL[eCTB: a) BCTYMUBIIMX B peakuuio; 0) oOpa3oBaBIIMXCS B
pesy/bTaTe peakLyu.

Mertoapl xumnu (24)

[TonaTe 0 MeTofe Kak CpefCTBe HAyYHOIO ITO3HAHWS [eWCTBUTENbHOCTH. MeTonpl, CBfi3aHHble C HEINOCPeJCTBEHHbIM H3yUeHHEeM BellleCTB:
HabnrofieHye, orvcaHue, CpaBHeHWe, XUMHWUeCKWW sKcriepuMeHT. [loHsiTve 00 WHAWKaTopax. XWMUUeCKUW $I3bIK, €ro BakHelIive (YHKLUWU B
XUMHUYECKOM HayKe.

JIaGopaTopHbie onbIT. V3MeHeHNe OKpaCKH UHJMKATOPOB B PA3/IMUHBIX Cpe/lax.

BemecTBa B OKpy)Karleld HaC Npupoje U TexHuke (6u.).

BemecTtBa B npupojie: OCHOBHbIe CBeJjleHMsI O BellleCTBEHHOM cocTaBe reocdep u kocmoca. [ToHatue o TexHocdepe. UucThle BeljecTBa U CMeCH.
CrerneHb YMCTOTHI M BU/bl 3arpsi3HeHusi BelljeCcTB. [IOHSATHe O TOMOTeHHBIX M TeTeporeHHbIX cMmecsiX. Pa3zeneHve cmeceil. OuucCTKa BeIleCTB:
(unbTpoBaHUe, JUCTWUIALIMS, KPUCTAIIU3allysl, SKCTparupoBaHue, xpomarorpagusi, Bo3roHka. ViaeHTruKaus BelecTB C TIOMOLbIO OIpeZe/ieHUs
Temrieparyp T/iaBJeHus1 U KUTIeHUsI.

BemjecTBa B Texnuke. [TomyueHne BeljecTB ¢ 3a/laHHBIMUA CBOMCTBaMU — OCHOBHast TipoOsieMa Xxumuu. [1oHATHE O BeljecTBax Kak O ChIpbe, MaTreprasiax
U TIpOAyKLMHU. BelllecTBa opraHuueckve W HeopraHuueckue. [lepBoHauasbHble CBefleHHSI O XUMHUECKOW TeXHOOTWH. [lnaHeTapHbIN Xapakrep
B/IMSIHUSI TEXHUKU Ha OKpY>Karolyto cpey. [IpupogooxpaHuTe/ibHOe 3HaUeHHe OYMCTHBIX COOPY)KEHUH 1 9K0JIOTMUeCKUA YUCThIX TeXHOJIOTHM.
[ToHsiTHE O pacTBOpax KakK IOMOTeHHBIX (HM3MKO-XMMHUYeCKMX CHCTeMax. 3HaueHHe DaCTBOPOB /IJIsi )KM3HU 4YesloBeKa, CelbCKOXO35HWCTBEHHOTO U
NIPOMBIILIJIEHHOTO TIPOM3BO/,CTBA. PacTBOpPHMMOCTS BelllecTB. BiusiHue TexHocdepbl Ha IPUPOZHBIe TIPeCHbIe ¥ MOPCKUe BO/bl. PaKTOpkI, BAUSIOLIME Ha
PacTBOPUMOCTb TBED/bIX BellleCTB M ra3oB. VI3MeHeHHe pacTBOPMMOCTH KHMCJIOpOJia B CBS3M C 3arpsi3HeHHeM BoJ. Kos@@uimeHT pacTBOpUMOCTH.
Crnioco06b! BeIpaKeHHs KOHIIEHTPAL[ PAaCTBOPOB: MacCOBasi /10JIsI, MOJISIpHAast KOHLIEHTpaLysl.

JemMoHcTpanuu. 1. Pa3senenre cveceli pa3iMuHbIMU MeTOJaMU: METOJOM OTCTavWBaHUS; C MOMOLbIO Je/IMTe/IbHOM BOPOHKU; METOZOM KOJIOHOYHOM
xpomatorpaguu. 2. Konnekius pa3iMuHbIX COPTOB He(TH, KaMeHHOTO yriisd. 3. KosneKius NpyupogHbIX ¥ CUHTeTUUYeCKUX OpraHMYyecKUX BelecTs. 4.
PacTBopeHue BelleCcTB C pa3TMuHbIM KO3((UIIMEeHTOM PaCTBOPUMOCTH. 5. YC/IOBUSI U3MeHeHHs] paCTBOPUMOCTU TBEP/BIX U ra3000pa3HbIX BeleCTB. 6.
TennioBble 3)PeKThI TPU PaCTBOPEHUU: PACTBOPEHHE CePHOM KUC/IO0Thl, HUTpaTa aMMOHHUSI.



JIaboparopHsbie onbIThI. 1. O3HaKOM/IEHHE C 00pa3IiaMu MIPOCTBIX M CJIOXKHBIX BeIeCTB, MUHEpa/loB M TOPHBIX mopof. 2. PaszeneHue cvecu cepel U
Xene3a, pasfieneHre cMmecu He(Ty U Bogbl. 3. ViccnenoBaHre (U3MUYeCKUX M XMMUYECKUX CBOWCTB MPHUPOZAHBIX BelecTB (M3BECTHSKOB). 4. V3yueHue
B/IMSTHYSL TIPMMeECeld B BelljeCTBe Ha ero pu3nueckrie 1 XUMUUYeCcKre CBOMCTBA (B3aMMOZeHCTBHe 1TabopaToOpHOTO U TEXHWYeCKOro KapOoHaTa KasbLus C
cosisiHOM Kuciotol). 5. O6yrvBaHMe opraHuueckux BellecTB. 6. CpaBHeHHe Mpo6 BOABI: BOJOINPOBOZAHOW, M3 TOPOACKOrO OTKPBITOIO BOZOEMA.
3HaKOMCTBO C 00pa3ijamMu POAYKLMA XUMHUECKHUX Y CMEKHBIX C HUM MTPOU3BO/CTB.

IIpakTnueckue padorbl. 2. OuuncTKa BelecTB MeToAaMd (GWIBTPOBAHMS, KPUCTa//IM3alluM, TIeperoHKH, BO3TOHKH, XpoMmatorpaduu,
9KCTparuposaHus. 3. PacTBOpUMOCTS BellleCTB

4. IIpurotoByieHre pacTBOPOB 3a/JaHHOM KOHLI€HTPALUH.

PacuérHble 3apaun. 1. [TocTpoeHre rpadMKoB paCTBOPMMOCTH BellleCTB MPH pa3/MuHON TeMmepatype. 2. Vcronb3oBaHue TpapMKOB paCTBOPUMOCTH
JJ/1s1 pacuéToB KO3(PQUIIMEHTOB pacCTBOPMMOCTH BellleCcTB. 3. BbluncieHre KOHLIEHTpaljMu pacTBOPOB (MacCOBOM J0/IH, MOJISIDHOM KOHL|EHTpaLWK) 10
Macce PacTBOPEHHOTO BellecTBa U 00bEMY WM Macce pacTBopuTess. 4. BeruncieHne mMaccel, 00bema, KOMMYecTBa PaCTBOPEHHOTO BeIecTBa U
pacTBOpUTeJIS 110 OIpe/e/IEHHOM KOHLIeHTpaLMu pacTBopa.

ITousiTue o razax. Bo3gyx. Kuciopoj. I'openue (74.).

ITonsaTHe o rasax. 3akoH ABorazipo. Bo3ayx — cmeck ra3oB. OTHOCUTe/IbHAs [JIOTHOCTb ra30B.

Kucnopog — xuMuueckuii 3eMeHT U MPOCToe BelllecTBo. VicTopus oTKpbITUs Kucnopozaa. Cxema onbiToB [.ITpuctiu u A.JI1.JIaByasse.

Annotporusi. O30H. 3HaueHHe 030HOBOTO c10si 3emsH. [IpobieMa HapyIIeHHs ero 1eJloCTHOCTU. [ToBbIieHre coziepKaHusi 030Ha B TIPU3EMHOM CJI0e
atmMocdepbl.

[TonyueHne Kuc/Iopoza B TPOMBIIIZIEHHOCTH W jabopatopun. XWMHYeCcKre CBOMCTBa Kuciaopoga. IIpoiiecchl TopeHHs M Me/IJIEeHHOTO OKHCJIEHHSI.
IIprMmeHeHue KUCIOPOAA.

Atmocdepa — Bo3gymHas obonouka 3emmu. TeHAeHIMM W3MeHeHHs cOCTaBa Bo3fgyxa B XXB. OCHOBHBbIE MCTOYHHKH 3arpsi3HEHHs aTMOCQephl.
TpaHCIOpTHBIH MepeHoC 3arpsi3HeHui. KpyroBopot kuciopo/ia B npupojie. O BceMUpPHOM 3akoHe 06 atmMocdepe.

Jdemoncrpanuu. 1. [Tonyuenune kucnopoga. 2. Cxuranve B atMocgepe KUCI0POAa, Cepbl, yIiis, KpacHoro gocdopa, HaTpus, xesesa. 3. [TonyuyeHve
o30Ha. 4. B3aumojeicTBMe 030Ha C pacTBOpaMM WHAMIO W HMoauja Kaaus. 5. OmbIThl, MOATBepXKJarolue coCTaB Bo3gyxa. 6. OMNbITI IO
BOCIIJIAMEHEHUIO U TOPeHUI0.

IIpakTnueckas pabora. 5. [TosiyueHre KMUCI0pOJa U M3yueHHe ero CBOMCTB.

PacuétHble 3agaun. 1. OnpesesieHe OTHOCUTE/LHOM IVIOTHOCTH ra30B I10 3HAYEHUSM UX MOJIEKY/ISIpHBIX Macc. 2. OnpefeneHre OTHOCUTeNbHBIX
MOJIEKY/ISIPHBIX MacC Ta3000pa3HbIX BelleCTB 10 3HaUeHUI0 UX OTHOCUTEeTbHOM MI0THOCTH.

Tema TBopueckoii paboThl. MICTOUHMKY 3arpsi3HeHNst aTMOC(hephl U CIIOCOOBI €0 TIPeofo/IeHusl.

OcHoBHBIE KJIaCChl HeOpraHuueckux coeguHeHui (11u.).
Okcuzbl — coCTaB, HOMEHK/arypa, Kiaaccuukanus. [loHsiTve O TrUApPOKCH[Ax — KWCIOTaXx U OCHOBaHMAX. Ha3BaHusi M COCTaB OCHOBAHWM.
I'mapokcorpynna. Knaccudukaryst KUCIOT, X COCTaB, Ha3BaHUs. CocTaB, Ha3BaHUS COJIel, TIpaBr/a COCTaBaeHUs1 (OpMYyJT COMlei.



XWMHJecKre CBOWCTBA OKCHZOB. BvsiHMe cocTaBa KMC/IOT Ha XapakTep WX CBOMCTB (Ha MpUMepax COJISTHOM M cepHOM KucsioT). OO1jue Xummudeckue
CBOMCTBA KMCJIOT. PacTBOpUMOCTb KUC/IOT. KrcioTHele oxau. dusnueckre CBONWCTBA U CIIOCOOBI TIOydeHus 1iesoued. XMMU4yecKue CBOMCTBA CoJieit
(B3auMoOZenCcTBMEe DPAacTBOPOB COJIEM C pacTBOpaMH Iesioued MW MeTa/uiamMu). [eHeTnueckasi CBS3b KJ/IaCCOB HEOPraHWYECKUX COeMHEHUM.
AwmdorepHocTb. OKCHABI U TUAPOKCHU[BI, obnafaroiiue amdoTepHbiMU cBoWicTBaMU. Kiaccudukaiusi HeopraHUuecKyx BelljecTB. [lepuopnueckoe
V3MeHeHHe CBOMCTB XUMHUUECKHX 3/IEMEHTOB U UX COeJMHeHUN (Ha MprUMepe OKCU/0B, TUAPOKCUIOB U BOJOPOAHBIX COeIUHEHUN).

JdemoncTrpamuu. 1. OO6pa3ipl CcoeAVHEHWN — TIpeJCTaBUTe/iell KHUC/IOT, COjiell, HepPAaCTBOPUMBIX OCHOBaHHH, Iie/ouei, OKCUZOB. 2. OTBITHI,
WJTIOCTPUPYIOILME CylileCTBOBaHUe reHeTUUeCKOU CBsI3U MexXJy coeiiHeHusiMU docdopa, yrieposa, HaTpusi, Kaiblivs. 3. B3aumogeiicTBue KanbLus U
HaTpus C BOJoU. 4. [lelicTBHe MHAUKATOPOB. 5. OMbIThI, WUTIOCTPUPYIOLME XMMHUYECKHe CBOMCTBA OT/e/bHbIX KJ1aCCOB HEOPTraHUUeCKUX COeJUHEHUM.
6. O6pa3sibl MPOCTHIX BEIeCTB ¥ UX COeJUHEeHUH (OKCHU/IOB U TUAPOKCHU/IOB), 00pa30BaHHBIX 37IeMEeHTaMU OJJHOTO ITepPHo/a.

JIaGoparopHbie onbIThl. 1. Paccmorpenue o6pasioB okcuzioB (yriepopa (IV), Bogopoza, ¢ocdopa, Menu, Kanblusi, »ejesa, KpemMHUs). 2.
HabmrofeHrie pacTBOPUMOCTH OKCHUJIOB aJFOMUHUS, HAaTpUs, Kajblys, Mequ B Boje. 3. OmpeziesieHWe Cpe/ibl MOJyUYeHHbIX PAaCTBOPOB C ITOMOIIIBIO
uHvKaTopa. 4. PaccMoTpeHue 00pasLioB cosell U ompefiesieHWe UX PacTBOPUMOCTH. 5. B3aumopelicTBue OKCHUIOB Kanblivsg U ¢docdopa C BofOH,
oripeie/ieHHe XapakTepa 00pa30BaBIIeTOCs TUAPOKCHUIA C TOMOIIbI0 MHAMKaTopa. 6. B3ammogetictBue okcugoB meau (II) u muHKa C pacTBOpOM
CepHOM KMCOThL. 7. [TonydyeHre yryieKUC/I0ro rasa v B3auMO/IeCTBHE ero C U3BeCTKOBOM BOZIOM. 8. VcciiejoBaHMe CBOWCTB COJMISIHOM M CEPHOU KUC/IOT
C WCII0/Ib30BaHKeM WHWKaTopoB. 9. B3aumogeiicTBue MeTassioB (MarHus, L[MHKa, >keje3a, MeAu) C pacTBopaMu KucioT. 10. Vi3MeHeHue OKpacKu
VH/VKAaTopoB B pacTtBopax Iwjesnoued. 11. B3aumopeiicTBUe pacTBOPOB KUC/IOT CO Ijesiouamu. 12. B3aumofeiicTBuMe pacTBOPOB KHC/IOT C
HepacTBOPUMbIMU OCHOBaHUsIMU. 13. [TonyueHre HepaCTBOPUMBIX OCHOBaHUW U UCC/IeJ0BaHUE UX CBOMCTB (Ha MpUMepe rMAPOKCH/A LIMHKA).
IIpakTnueckas pabora.6. MccienoBaHre CBONCTB OKCHU/IOB, KUCIOT, OCHOBaHUM.

Paspgen 2.
BemjecTBa U XMMHYeCKHe PeaKI[UH B CBeTe 3/IeKTPOHHOU TeOpHH.

Ctpoenue atoma. (3u.).

Crpoenuve aroma. CTpoeHue 3/IeKTPOHHBIX 000/IOUEK aTOMOB 3/IEMEHTOB: S-, p-, d-, f-a/lekTpoHBl. MecTo 37eMeHTa B TIePUOAUYECKON CHUCTEME U
3JIEKTPOHHAsA CTPYKTypa aTOMOB. PazinoakTMBHOCTL. [ToHSITHE O MpeBpaijeHu XUMUUeCKHUX 3/IEMEHTOB.

JemoHcTparuu. 1. CxeMmsl onbiToB ToMcoHa, pe3epdopza, MusinvkeHa. 2. CxeMbl OIBITOB, TOATBEPKAAOIIMX CBOWCTBA 3/IeKTPOHA KaK YaCTULIbI U
Kak BOJIHBI. 3. Moziesii aTOMOB pPas/InuHbIX 3JIEMEHTOB.

ITepuopuyecKuii 3aK0H M Nepuoanueckas cucrema sjiemeHToB [I.V1.MenjeneeBa (3u.).

CBolicTBa XMMHUYECKHX 3/IEMEHTOB U X u3MeHeHus. Knaccugukanys xumuueckux 31eMeHToB. OTKpbITHE TepuoAnueckoro 3akoHa. CTpoeHre aTOMOB
3/IEMEHTOB MasbIX W OOMBIIMX TEPHUOAOB, ITIABHBIX U MOOOUHBIX MOArpyIi. PopMynMpoBKa MepPUOAMUYECKOT0 3aKOHa B COBPEMEHHOW TPAKTOBKE.
[Tepropnueckasi cucteMa B CBeTe CTpoeHUs aroMa. Pu3nuecKrii CMbIC/I HOMepa repuoja U rpymbl. CeMelicTBa 3/1eMeHTOB (Ha MpUMepax I1e/I0YHbIX
MeTaJlJIOB, rajloreHOB, UHePTHBIX Ia30B). XapaKTepuCTHKa XUMAYeCKUX CBOMCTB 3/1eMEeHTOB IVIaBHBIX IMOArPYNN U MepUOSUYHOCTb UX U3MEHEHHs B
CBETe 5JIEKTPOHHOTO CTPOEHUs aroMa. OJieMeHTbl, COeJUHEHUs] KOTOpPbIX TMpOSABSAIOT  aMm@oTepHble cBoiicTBa. OTHOCHTeNbHas



3JIEKTPOOTPULIATE/IBHOCTE 71eMeHTOB. OOIIjasi XapaKTeprCTHKa 3/7IeMeHTa Ha OCHOBE €ro TOJIOXKeHUs B Tiepuoanueckoi cucteme [I.V1.MeHeneeBa.
3HaueHuHe TepUoANYeCcKOro 3aKOHa /ISl Pa3BUTHS HAyKU U TEXHUKMU.

Posnb nepuorueckoro 3akoHa B CO3aHUM HAyUYHOM KapTHUHBI MUPa.

Jdemoucrpanuu. 1. Habop cialifioB, Koporpamm, Tabmui] «Ileproguueckuii 3aKOH U CTpOeHHe aTtoMa». 2. JleMOHCTpalysi 0Opa3iioB IIe/I0UHBIX
MeTaJIJIOB U rajoreHoB. 3. B3auMozelCcTBHe 111e/I0YHBIX MeTa/I/IOB U FajIoTeHOB C MPOCTBIMHU Y CJI0KHBIMU BellleCTBaMHU.

JIabopaTopHbIie onibIThI. 1. cciieoBaHre CBOMCTB aM()OTepHBIX TUAPOKCUZIOB U IIIe/I0Uei.

Ctpoenue BemjecrBa (44.).

BaseHTHOe COCTOsIHME aTOMOB B CBeTe TEOPUM 3/7IeKTPOHHOI'O CTpPOeHus. BaseHTHbIe 5/1eKTpOHBL. XUMUYecKas: CBsi3b aToMOB. KoBasieHTHasi CBSI3b U
MexaHU3M eé oOpa3oBaHusi. HerossipHasi ¥ rosisipHasi KOBasieHTHasi CBsi3b. CBOMCTBA KOBaJIeHTHOW CBsI3U. DJIeKTPOHHbIE U CTPYKTYpHbIe (hOPMYJIbI
BeljecTB. MloHHas CBs3b U MexaHU3M eé oOpa3oBaHus. CBoWicTBa MOHOB. CTeTieHb OKHC/IeHMSI.

[Tpuposa xumHuueckol CBSI3U U €€ Tumnbl. OTHOCUTE/NBHOCTh THUIOIOTMM XUMWUECKOW CBSI3W. BivsiHMe THMa XMMHUYECKOM CBSI3M Ha CBOMCTBA
XUMHUYECKOTO COeIMHeHUSI.

Kpucrannmueckoe crpoenue Beljects. Kprcranimueckue peluéTky: aTOMHasi, HIOHHasl, MOJIEKYJ/ISIpHast — M UX XapaKTepUCTUKHU.

YpOBHY XMMHWUECKOW OpraHU3aljiM BelleCcTB. 3aBUCUMOCTb CBOMCTB Bell|eCTB OT UX CTPOEHHS.

JemMoHcTpanum. 1. B3aumogeiictBue HaTtpusi ¢ xy0poM. 2. Mogenu KpUCTa/UIMUeCKUX PeIIETOK BeIeCTB C UOHHBIM, aTOMHBIM U MOJIEKY/ISIPHBIM
crpoenreM. 3. Bocco3naHue 11e/I0CTHOM CTPYKTYPBI XJIOPUa HaTpHs MyTEM HasioKeHHst Habopa Kofokapt. 4. Bo3roHka ioga. 5. VicnapeHnue TBéporo
YIVIEKHCJIOTO rasa.

Tema TBOpueckoii paboTel. PaccMoTpeHye 1 aHaM3 B3auMOO0YC/IOBIEHHOCTA COCTaBa, CTPOEHUsI, CBOWCTB BeL[eCTBA U €ro MPAKTUUeCKOTO 3HAYEHHUS
(Ha mrob6oM TIpuMepe).

XuMHYeCKHe peaKkliiii B CBeTe 31eKTPOHHO! TeopuM. (44.).

dusnyeckas CyIHOCTb XUMAUYECKOU peakL{vu.

OnekTpoHHble ypaBHeHusi JIbtouca. Peakijuu, TmipoTeKkarolje C u3MeHeHHMeM U 0e3 u3MeHeHUsi cTereHell OKuUCAeHUs. OKUC/TUTENTBHO —
BOCCTAaHOBUTe/IbHbIe peakuyy. [Ipoliecchbl OKUC/IeHWs W BOCCTAHOB/IEHWS; WX €JWHCTBO M IPOTUBOMNONIOXKHOCTb. (CocCTaBjieHWe ypaBHEHUMN
OKUC/IUTe/TbHO - BOCCTAHOBUTE/IbHBIX peaklyii , paCCTaHOBKAa KO3 PULIMEHTOB MeTO/J0M 3/IeKTPOHHOTO OasiaHca, 00111asi XapaKTepUCTHKa.
Knaccudukaims XuMrueckux peaklivii B CBeTe 3/1IeKTPOHHOU TEOPUH.

JeMoHcTpanum. [IpyuMepbl OKMC/IWTENbHO-BOCCTAHOBUTE/IBHBIX peakLMi pa3/dyHbIX TUIIOB: TOPEHHe BelecTB, B3aUMOJENCTBUE MeTa/uloB C
rajoreHaMu, Cepow, a30ToM,(0O6pa3oBaHre HUTPUTA JIUTHS), pACTBOPAMH KHC/IOT U COJIeH.

Bopopoj u ero BaxHelmue coeguHeHusi(34)

Bogopog B kocmoce. SnepHbie peakiyu Ha CosHile. Bogopoa B 3emHo# ripupoge. [TonyueHnue Bogopozia B maboparopun. Bogopos — XUMUUeCKHid
3/1eMEeHT U NIPOCTOe BellleCTBO. DHEPrusi CBSI3U B MoJieKyse Bozgopoza. V3otonel Bogopoa. dusnueckre U XMMUUYeCcKrde CBOMCTBa BoZopoza. Bogopog
B OBP. Ilpumenenue Bogopoza. IIpomeliyieHHOe To/yyeHHe BOAOpOAA. Bomopoj, — 5KOMOrMYecKd UMCTOe TOIUIMBO; IePCIeKTUBLI €ro
vcrnosb3oBaHus. OKcHJ, BOJOpOJa — BOZA: COCTaB, MPOCTPAHCTBEHHOE CTPOeHWe, BOJOpPOAHAas CBsi3b. PU3MKO-XMMHUUECKHe CBOMCTBA BOZBI.



W3oTonHbI cocTaB Bogbl. Tspkenast BoJa M ocobeHHOCTH ee CBOMCTB. [lepokcuz Bogopoza: COCTaB, CTPOEHHUe, CBOMCTBA, NPUMeHeHHe, TepOKCHT
Bozopoza B OBP.

Jdemoncrpanuu. 1. [TomyueHue Bozmopoza B saboparopuu. 2. 3apsiaka ¥ MCMOb30BaHWe armapara Kumma. 3. Jlerkocts Bogopoga. 4. Juddysus
BoZlopozia. 5. ['opeHre Bogopoza. BoccTaHoBneHne Meau 13 ee OKCHza B TOKe BoJopoga. 7. OnbITel, MOATBEPXKJarol[e XMMUUeCKUe CBOMCTBA BOJPbI.
8. XviMHuecKre CBOMCTBa NePOKCHU/IA BOAOPO/a.

JIaGoparopHsbie onbIThl. 1. [TonyueHre BoJopo/a U U3yueHue ero CBOMCTB. 2. BoccTaHOBUTe IbHBIE CBOMCTBA BOAOPO/a.

I'anorens! (54)

XapakTepyCTHKa ra/JIoTeHOB KaK XMMHYeCKMX 3/1IEMEHTOB U NPOCTHIX BeljecTB. CTpoeHWe aTOMOB rajioreHoB. HaxoxeHre ranoreHoB B IPUpOZE.
dusnyeckre M XUMHUUeCKUe CBOWCTBA rajoreHoB. [losmyueHue Xjopa M XJIOPOBOZAOPOAA B j1abopaTopuM M TPOMBIIIZIEHHOCTH. Buomnornyeckoe
3Ha4YeHHe rajioreHoB. ['ajloreHs! ¥ OTpaB/IAIOLIMe BeleCTBa.

JdemoncTpanuu. 1. [TonyyeHue xsopa. 2. B3aumogelicTBie C XJI0OpOM HaTpusi, CypbMBl, »kese3a, KpacHoro ¢ocdopa. 3. ObecriBeuriBaHHE XJI0pPOM
Kpacsimux BerecTB. 4. CuHTe3 Xj0poBozopoza. 5. IlosyueHne X/0poBOAOpPO/Ja peakiyeil oOMeHa W pacTBOpeHHe ero B Boge. 6. B3aumopelicTBue
Opoma U MoJa C MeTa/l/laMH; pacTBopa Mofila C KpaxmasoM. 7. PacTBopeHre 6poma M Moja B BOJie U OpPraHMYeCKUX pacTBopUTessix. 8. BzaumHoe
BbITeCHEHNe ra/IoreHoB.

JIaGopaTopHble onbIThI. Pacrio3HaBaHue COJSIHONM KWUC/IOTHI, XJIOPUA0B, OPOMU/IOB, HOAU/IOB.

IIpakTnueckue 3aHATHA. 8. [lonyyeHne COITHONM KMCJIOTHI U ONBITHI C Hel. PellleHWe 3KCIepUMeHTaIbHBIX 3a/a4 110 Teme «['ajioreHsD».

PacuerHble 3aaun. BoiunciieHre o6beMa ra3os 110 KOJIMUECTBY Bell{eCTB.

O0o001eHre 3HaHUI 0 HauboJ/1ee BA)KHBIX XapaKTePUCTHKaX BelleCTB U XMMUUYEeCKHX MPOoIeccoB (2u)

XapakTepyucTHKa XMMHUUECKOTr0 3/ieMeHTa (CoCTaB, CTPOeHUe, TMOJI0XKeHWe B MepuoAnyeckoil cucteme). PU3MKO-XMMUUeCKHe CBOMCTBA BellleCTB Ha
rpyMepax BOoZlopo/ia, KMCI0POAa, XJ10pa.

OCHOBHBIe XapaKTePUCTUKA XMUMHYECKHUX PpeaklWi: THUIbl peaklyi, BO3MOXHOCTb W HalpaBjeHus TNpoTeKaHus. Hekoropble TpeboBaHUS K
MIPOM3BO/CTBEHHBIM XMMUYECKUM MpoLieccam (3KOHOMUUeCKHe, TeXHOJIOTHYeCKre, SK0JIOTHYeCKre) Ha NpUMepax MojlyuyeHusl BO4OpOo/a, KMC/I0po/a,
XJIOPOBOZIOPOJA.

OKcrtyaTalysi, BOCIIOJIHEHWe M OXpaHa TPUPOJHBIX PeCYypCOB Ha HayuyHOM OCHOBe — HeoOXoAuWMasi TpeArochbuliKa AJisi CO3[aHusl YCJI0BUM
GraronpuATHOTO Pa3BUTHS Ye/IOBeueCTBa.

B pe3y/ibTaTe u3yyeHusi XMMHUM Ha 0a30BoM ypoBHe B 8 Kj1acce
yuJaiuecs J0/DKHbI 3HaTh:
- OCHOBHbIe (hOPMBI CYIIIeCTBOBAHMSI XMMHUUECKOTO 3/ieMeHTa (CBOOOJHBIE aTOMBI, IIPOCThIE U CJIOXKHBIE BEI|ECTBA);
- OCHOBHBIE CBE/IEHUSI O CTDOEHHUH aTOMOB 3JIEMEHTOB MaJlbIX TePUO/IOB;
- OCHOBHbIE BH/Ibl XUMHUUECKUX CBSI3€H; TUIbI KPUCTA/TMUECKUX PELIETOK;



- (hakTOpBI, OTIPe/IeNIsOIIe CKOPOCTh XUMUUECKUX PEeaKI[Ui U COCTOSIHHE XMMHUUeCKOT0 PAaBHOBECHS;

- TUTIOJIOTHIO XUMHUUECKUX PeaKIii TI0 pa3/IMYHbIM TIPU3HAKaM;

- Ha3BaHUsI, COCTaB, KJaCCU(MUKAI[UIO ¥ CBOMCTBA BAYKHEMIITX K/TACCOB HEOPTaHUYeCKUX COeIMHEHHH C TIO3UI[UI OKHUC/IeHUSI-BOCCTAaHOB/IEHUSI.
y4Jaluecs A0/DKHbI yMeTh:

- IPUMEHSITh CJIeYOIHe TTOHSTUS: XUMUUYeCKUI 3JIEMEHT, aTOM, U30TOTbl, HOHBI, MOJIEKY/THI;

- TIPOCTOE U CJIOXKHOE BEIeCTBO;

- aJJIOTPOIHS;

- OTHOCHTeJIbHAsI aTOMHasi M1 MOJIEKY/IsIpHast MacChl, KOJTMUECTBO BEILleCTBa, MOJISIPHAsi Macca, MOJISIpHBIN 00beM, urcio ABOTaipo;

- 3/IeKTPOOTPHIIATEIbHOCTh, CTENEHb OKUC/IEHHS], OKMC/TUTE/TbHO-BOCCTAHOBUTE/THHBIN TIPOLIECC;

- XMMHUYeCKasi CBSI3b M ee Pa3HOBU/JHOCTH;

- XMMHUYeCKasi PeaKiys ¥ ee KJaCCU(PHKALUH;

- Pa3bSICHATH CMBIC/T XUMHUUECKUX (POPMYJT U yPaBHEHUI;

- 0OBSCHATD /IeHCTBYE U3yUeHHBIX 3aKOHOMEPHOCTeH (COXpaHeHHsT MaCChl BEIIeCTB MPU XUMHUUECKUX PeaKIHsX);

- OTIpeiesiIsiTh CTEeNeHN OKUC/IEHHS aTOMOB XMUMHUECKUX 37IEMEHTOB T10 (POpMYJ/iaM UX COeAUHEeHUH;

- COCTaB/IATh yPaBHEHUs PeaKiyi, OMpe/ie/isiTh X BUJ| U XapaKTepU30BaTh OKUC/IUTETbHO-BOCCTAaHOBUTE/IbHBIE PEAKII|HU, OTPe/e/isiTh [0 COCTaBy
(xMuYeckuM (opmysiam) TIPUHAZJIEKHOCTH BEIIeCTB K Pa3/IMUHbIM K/lacCaM COeJUHEHUH U XapaKTepU30BaTh UX XUMHUUECKHe CBOWCTBA;

- yCTaHaB/IMBAaTh T€HETUUECKYHO CBSI3b MEX/y K/laCCaMyi HEOPraHUUeCKUX COeUHEHUH 1 3aBUCUMOCTh MEXK/Iy COCTaBOM BeI[eCTBa U ero CBOHCTBaMM;
- obpairjatbcs ¢ 1abopaTopHLIM 000pYIOBaHUEM;

- cobMIAaTh MpaBU/Ia TEXHUKK 0e30T1aCHOCTH;

- TIPOBOZIUTh MPOCThIE XUMHUECKHE OIbIThI, HAOTHOAATh 3a XUMUUYEeCKMMH MPOL[ecCaMy U 0(OPMJISTh Pe3y/IbTaThl HaOTHAEeHUI;

- TIPOU3BOIUTh PACUETHI [0 XUMUUECKUM (OPMY/IaM U YPABHEHUSIM C UCTIO/Ib30BaHUEM M3yUeHHBIX TIOHSATHA.

9 k1acc

(2u B Hepento, Bcero — 68u)
IToBTOpeHHe HEKOTOPBIX BOIIPOCOB Kypca HeopraHuueckoi xumuu 8 kiacca (2u4). XvuMuueckue 3/1eMeHThbl U UX CBOMCTBa. [leproauueckrii 3aKoH.
3aKOHOMEPHOCTHM M3MEHEeHMs] CBOWCTB 3/IeMEHTOB B Mepuojax W rpynnax. OTHOcWTeNnbHas 3/71eKTPOOTPULIATeNbHOCTb, CTeleHb OKHWCIEeHUs.
BanenTtHocts. Tumbl XuMuueckoil cBsi3W. Twrbl KpUCTa/ymMuyeckux pemieTok. CBefeHusi 0 cocTtaBe (00imjue ¢opMysibl cOCTaBa) U HOMEHKI/IAType
OCHOBHBIX KJIaCCOB HEOPraHMYeCKUX COe/IJMHeHUM.
JdemoncTpanuu. 1. OOpa3upbl HEOPraHWYeCKHWX coefuHeHWH. 2. Mopend KpUCTa/yTnuecKux pemieToK. 3. OTIBIThL, pacKphIBaroOI{ye B3aUMOCBSI3b
CTPOEHHsI U CBOMCTB: a) BO3rOHKa 1o/ia; 0) HarpeBaHue HaTaaMHa M KBaplja; B) HarpeBaHHe Cepbl U MOBapeHHOM conu. 4. KoMruiekT KojorpaMm 1
cnangoB «OCHOBHBIE TIOHATHS XUMUW».
JlabopatopHbiii onbIT.PaboTa ¢ obpasiiamu 0KCH0B, Coseld, KUCI0T, OCHOBaHUH.
XuMHUecKyde peaklid B CBeTe TpeX Teopud XMMHUM (34)OHepreTMka XMMHUUYECKUX TpeBpalljeHUd. DHTaabnus. TernioBoi 3 QeKT XxruMuyecKux
peakiuii. Tepmoxumuueckue ypaBHeHUs. OHeprust ['166ca. Bo3Mo)KHOCTh TIpOTeKaHUs XMMUYeCKuX peakiuil. CpaBHeHHe TepMOXWMHUYeCKOro U



TepPMOZAMHaMHUYeCKOro IOX0/l0B B ONMCAaHUM XUMHUUYeCKOU peakjui. CKOPOCTh XMMMUYECKOM peakLiu. 3aKOH [eMCTBUS MacC. 3aBUCUMOCTb CKOPOCTH
OT YCJIOBHI MPOTeKaHUsl peakiui. XuMudyeckoe paBHoBecue, npuHLuI Jle Illaresibe. KaTanus. OHeprus akTuBaluy, o01iye cBeJileHUsi 0 TOMOTeHHOM U
reTeporeHHOM Karasuse. [ToHATHe 0 TPOMeXYTOUHBIX KOMIUIEKCaXx.

JeMoHcTpanuu. 1. 3aBUCMMOCTb CKOPOCTH PeakLii OT KOHLIeHTpaLMy pearupyrolux BelecTB. 2. 3aBUCHMMOCTb CKOPOCTH peakLMHUOT TeMrepaTypbl.
3. 3aBUCHMOCTb CKOPOCTM peakLMd OT IPUPOJbI pearvpyrolux BellecTB. 4. BiusiHue KOHL|eHTpaly pearupyrolux BellecTB Ha XWMHYeCKoe
paBHOBecHe (Ha rpumepe B3aumogeicTBus xaopuja xenesa (I1I) c poganngom kanus). 5. BsaumogeiicTBue antoMyHUSA C HOL0M B IPUCYTCTBUW BOJIBI.
6. BzaumopelicTBue nepokcua Bogopoga ¢ okcugom mapradua (VI). 7. Jumepusanus okcupa asota (IV).

JIaGoparopHbie onbIThl. 1. OMbITH, BBISICHSAIOL[ME 3aBUCUMOCTb CKOPOCTH XHWMHUUECKOW peakLUH OT TIPHUPOJbl pearupyrolux BellecTB
(B3aMiMofieCTBYE LIMHKA C COMSIHOW M YKCYCHOM KMC/IOTaMH), OT TUIOLAU TTIOBEPXHOCTH CONPUKOCHOBEHUS (B3aUMO/IeMCTBUE Pa3/IMUHBIX M0 pasmMepy
rpaHy/l LMHKAa C COMSIHOM KMCJIOTOM), OT KOHLIEHTpAalMW U TeMIleparyphl (B3aumogeicTBue okcuza menu (II) ¢ cepHOM KWCIOTOW pasTM4HOM
KOHL|eHTpaLUY TIpY pa3HbIX Temrieparypax). 2. [Tonyuenue okcuga cepsl (IV) 1 okucieHe ero B pUCYTCTBUM KaTaau3aTopa.

PacuetHble 3agaun. 1. PacyeTbl Mo TepMOXMMHUUECKUM YpaBHEHUSIM. 2. BrlunciieHWe CKOPOCTM XWMHYECKOW peakLWH [0 KWHeTHYeCKOMY
ypaBHeHMI0. 3. BbluncieHre CKOpOCTH XMMHUUeCKOW peakLiiu 1o rpauKy ee MpoTeKaHusl.

PactBopbl. Teopus snexkTposmTHUeckoi aucconuanuu (11u)CeesieHrsi 0 pacTBOpax: OIpejiefieHre pacTBOPOB, PaCTBOPUTE/M, paCTBOPHUMOCT,
K/1accryrKalysi pacTBOpPOB.

[MpeAnockiIKM BO3HUKHOBEHUsI TEOPUU 3JeKTposuThueckor auccouuavu. Mpeu C. Appenuyca, [O.M1. MenpeneeBa, U.A. KabnykoB u [Apyrux
y4eHbIX.CTPYKTypa ¥ 3HaueHue Hay4YHOU TeOpUHr. JJIeKTPOJIUTBI ¥ He3/IEKTPOJIUTHI.

[unonbHOe cTpoeHKe MoeKysbl Bogpbl. [Ipoliecchl, mpoucxopsiiye C 37eKTPo/IMTaMu NPU paclijiaB/leHuy U paCTBOPEHUM BellleCcTB B Bozie. Posib BozibI
B IIpOL[ecce 3/IeKTPOJIMTUYECKOW Aucconanuu. Jlucconuanyss S71eKTPOJIMTOB C  pasHbIM THIIOM XWMHYECKOW CBSI3W. TerioBble sB/I€HU,
COTIPOBOXK/JAIOLI[Me MPOLIeCC paCTBOPEHUSI.

Crenens guccouuanuu. Koncranra aucconuyanuu. KruciotHocTs pactBopos. [lonsatue pH. THAWKATOPBI.

OCHOBHBIE MOI0KEeHHsI TEOPUM PaCTBOPOB.

CusibHble U cj1abbie 3meKTposuThl. CBOWCTBAa MOHOB. VIOHHBIN COCTaB MPUPOAHBIX BOZ,. ['MApaThl M KPUCTA/IZIOTHAPATH], HAXOKeHNe UX B TIPUPO/E.
I'mapomu3 coneii. OOMeHHble peaklMd. XUMHUUeCKre CBOWCTBA KHCJIOT, COJiIell U OCHOBAHWN B CBeTe TEOPUU 3/1eKTPOTUTHUECKOW [JUCCOLMALIMU.
Kpartkue cBefjeHUs1 0 HEBOJHBIX PacTBOpax.

PacuetHble 3ajjaun.PacueTsl 110 XUMHUYeCKUM ypaBHEHUsIM, €CJIM OfIHO U3 pearupyrolyX BelllecTB JaHO B U30bITKe.

JdemoHcTpanuu. 1. VcrbiTaHye BeljecTB, MX PacTBOPOB M PacilIaBOB HA 3/IEKTPHUUECKYIO0 TIPOBOAMMOCTh. 2. BmsiHue pa30aBieHus Ha CTeleHb
quccormanyu. CpaBHeHHe 3/1eKTPUYEeCcKO TIPOBOAMMOCTU KOHLIEHTPUPOBAHHOTO M pa30aB/ieHHOTO PAaCTBOPOB YKCYCHOM KUC/IOTHL 3. [IBWkeHUe
VIOHOB B 3/IeKTpUueckoM Iosie. 4. [TosyueHye HeBOJHBIX pacTBOPOB. 5. BiusiHue pacTBOpuTens Ha AUCCOLMALIMIO (B KaueCTBe pacTBOpUTEeNed —
consiHasi KUC/IOTa, JUATUIOBBIA 3(Up, STUMOBBIA CHUPT, Tonyosn). 6. ['vaparauusi u pgerwjparaiis MOHOB (Ha MpuMepax Oe3BOAHBIX cCojeid U
KpHCTa/uIoruzipatoB xyopuza kobanbsta (II), cymedaros meau (I1) u aukesns (11).

JIaGoparopHsbie onbIThl. 1. PaboTa ¢ uHAMKaropamu. 2. Peakiiyu o6MeHa MeX/ly pacTBOpaMH 3/1eKTpoyiuToB. 3. Pa3feneHne okpallleHHbIX BelllecTB
MEeTO/|0OM TOHKOC/IO0MHOM Xpomarorpaduu. 4. XuMuueckre CBOMCTBAa PAaCTBOPOB KUCJ/IOT, COJIe U OCHOBaHUM. 5. ['Mposu3 pacTBOPOB COJel.
HemeTtaninueckue 371eMeHThI M UX Ba)KHeHIlIMe XUMUUYeCKHe coeJuHeHus (24u)



XuMuyeckue 3/eMeHTbl — HemeTa/libl. [lo/iokeHre 37eMeHTOB-HeMeTa/uIOB B Iepuopnveckor cucreme [I.V1. Menpeneesa. Hemeramier — p-
3/eMeHTbl. OCOOEHHOCTH CTPOeHUsi UX aTOMOB: 00Iye uepThl W pa3iuuus. OTHOCUTesbHasi 37eKTPOOTpHULaTeNbHOCTb. CTerneHu OKHC/IeHUs,
BaJ/IeHTHbIE COCTOSIHUSI aTOMOB HeMeTa/UI0B. 3aKOHOMEPHOCTHU M3MEHEeHUs 3HaUeHUM 3THX BeJIMUMH B NepUofiax U rpymmax Nepuofnyeckod CUCTEMBI.
PasiioakTHBHBIE U30TOIBL. VI30TOMBI HEMeTaslsIoB, UX TIpUMeHeHre. XapaKTepUCTHKa YI/IePOJHOTO MeTo/a, IPUMEeHsIeMOro B pa3HbIX 00/1acTsX HayKU.
3arpsi3HeHMe OKpy’Karolllell Cpe/ibl paJjMOM30TONaMH{; OCHOBHblE WCTOUHUKM WX MOCTyIUIeHWs. TunuuHble (OpMbI BOZOPOAHBIX M KHUCIOPOJAHBIX
CoeIMHEHUM HemMeTa/uI0B. PacripocTpaHeHre HeMeTa//IM4eCKUX 3/IeMEeHTOB B IIPUPO/ie.

[Tpocteie BemjectBa — HeMeTa/uibl. OcobeHHOCTH UX cTpoeHusi. OOyC/IOB/IEHHOCTh (U3MUYECKUX CBOWCTB (arperaTHOTO COCTOSIHHS, TeMITepaTyphbl
T71aB/IeHUS], KUTIEHUS], pACTBOPUMOCTHU B BO/le) CTpoeHreM. KoHKpeTHh3al sl 3akOHOMEPHOCTU Ha TIpUMepe rajoreHoB.

Annotporusi. TIporHo3upoBaHue CIOCOOHOCTH 371eMeHTOB K 00pa30BaHMIO a/UIOTPOMHBIX BHAOM3MEHEHHH Ha OCHOBe 0COOEHHOCTEH CTPOeHHs WX
aToMoB. AJUIOTPONUs yIyepoga U KpeMHuus, gpocdopa, cepsl. O6yC/10BI€HHOCTb CBONCTB a/l/IOTPOINIOB 0COOEHHOCTSIMU CTPOEHUS], UX NIPUMeHeHHe.
O0630p XMMHUECKMX CBOWCTB HeMeTanao0B. [IpUUMHBI XMMHUECKOW MHEPTHOCTHU Os1aropofgHBIX Tra30B, HU3KOW aKTMBHOCTH a30Ta, OKUCIWTE/TBHBIX
CBOWCTB Y JIBOMCTBEHHOTO MOBEJIeHHsI Cepbl, a30Ta, YI/iepo/ia U KpeMHUS B OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIX pPeaKLUsX.

PacripocTpaHeHue npoCThIX BeleCTB-HeMeTa/l/IoB B IIPUpOJe.

[TonyyeHve u nprMeHeHHe HeMeTa//IOB (Ha MPUMepe XJI0pa, a30Ta, Cepbl).

BopopozHsle coeprHenyst HemeTanioB. @OpMbI BOZOPOAHBIX COeJMHEHUM.

3aKOHOMEPDHOCTH U3MeHeHHs (PU3UKO-XUMUUECKHUX CBOWCTB BOJOPOJHBIX COeJWHEHWNW B 3aBUCHMOCTH OT OCOOeHHOCTel CTpPOeHUsiaTOMOB
oOpa3sylomyx uX 37eMeHTOB (Ha TpUMepe COeAWHEHHWs 37eMeHTOB BTOpOro mepuoza). CBOWCTBAa BOAHBIX PACTBOPOB BOJOPOJAHBIX COEQMHEHWN
HeMeTa/l/10B. KUC/IOTHO-OCHOBHAs XapaKTepUCTHUKa UX PACTBOPOB.

OKcuzIbl HEMETaslIoB, MX COCTaB W OTPaKeHHe ero B CTPYKTYPHBIX M 37MeKTPOHHBIX (opmynax. OOmiasi XapaKTepUCTHKa WX CTPOEHUs], CBOWCTB,
TIPUMEHEeHUSs.

I'mpokcuabsl HeMeTa/UIoB. VIX cOCTaB M OTpakeHHe €ro B CTPYKTYPHBIX M 3/1eKTPOHHBIX ¢opmysax. O630p ¢usmuecknx cpoiictB. Obume
XUMUYecKue cBolicTBa. KauecTBeHHbIe peakl[ii Ha aHUOHBI KUC/IOT. CHjla M YCTOMUMBOCTD pa3/IMuUHbIX KUC/IOT. Kucsible u cpegHue conu (KapOOHATHI,
rugpokapbomnarel, hocdars! u rugpodocdarsr). Crabble KAC/IOTH (TJIABUKOBAst, CEPOBO/IOPOAHAsL, CEPHUCTAs], yroyibHas, KpeMHHeBast). OcobeHHOCTH
UX CTpoeHust U cBOMCTB. KucnoTei-okucuTeny (a30THasi, CepHasi, XJIopHasi) 1 0COOEHHOCTU UX XMMUUYeCKUX CBOWMCTB. [IpuMeHeHHe KUC/IOT B TEXHUKeE.
Posib KMC/IOT B mpoLieccax, NPOTeKarIUX B )KUBbIX OpraHu3Max.

XapakTepuctuka npepacrasutesied IV, V, VI rpynn ssniemenTtoB. Cepa u ee coefuHeHus. A30T U Gocdop, ux coeriHeHnd. KpemMHui 1 yriepos, ux
COeJIMHeHMUs, poJib B IIPUPOZE.

IToHsiTHE 0 MO/ IMMEPHBIX XMMHUECKHX coefHeHus1X. MoHomep. [Tommumep. CriocoOHOCTb aTOMOB yI/iepozia M KpeMHUsI K 06pa30BaHKI0 TIOJIMMEPOB.
CoeauHeHus yriepoaa — InpefiMeT CaMOCTOATe/IbHOW HayKU — OpraHUuYeckou XvMuu. OCHOBHBIE IOJIOKeHUs! U pornb Teopun A.M. bytneposa B
PasBUTHH 3TON HAyKH.

[TonsiTue o romosiornd W w3oMepud. Knaccudwkaryy opraHudeckux coefuHeHuil. OOIue CBOWCTBa OpraHWYecKuxcoequHeHWd. Kparkas
XapaKTepUCTUKa UX K/1acCOB.



OcHOBHBIE K/lacChl yrieBofopogoB. CriocobHOe 1. .IIKAloB K peaklyyd 3aMelleHus ¥ n3oMepusaruy. CriocOOHOCTh ankaHOB M aJKWHOB K
MPUCOeZUHEHNI0 Y TonMMepu3aluu. PacripoctpaHeHue yrieBofopofoB B mpupoge. CocraB He(TM U XapaKTepUCTHMKAa OCHOBHBIX IPOJYKTOB,
1o/Ty4aeMbIX U3 He(pTH.

[MoHsiTHE O PyHKIMOHA/IBHOM TpyTine. [oMonoruyeckue psifibl CIIMPTOB, ajlbJerH0B U KApOOHOBBIX KUCJIOT.

OO61mye ¢hopMysbl KIacCoB 3TUX COeJUHEeHNI B3anMozelicTB1e CIMPTOB C MeTa/lTMYeCKUM HaTpyeM, OKHC/IeHWe MeTaHO/Ia U 3TaHO/Ia OKCUJOM MeIH
(IT). BoccTaHoB/ieHWe asib/IeTU/I0B BOAOPO/JOM M OKHUC/IeHHe WX aMMHUayHbIM PacTBOPOM OKCHZA cepeOpa, B3auMo JieiicTBre ¢ ruapokcuzom menu (I0).
XWMHJecKrie CBOMCTBA Kap0o- HOBBIX KUC/IOT. Peakius sTepruduKaLim.

A3oTcofiepiKalliie opraHd4Yeckre COelWHEHUs: aMMHbI, aMUHOKHUCIOTHI, b6enku. VX cocTaB, ¢usnueckue CBOiCTBa. B3anMo/eiicTBie aMHUHOB C
XJIOPOBOZOPOAOM. Peakrusi MOMMKOHAEHCALMHM aMUHOYKCYCHOW KHC/IOTHI, ee B3auMOZEHCTBHUe C COJITHOM KHMCIOTOM U Imesioubto. Pomb GenkoB B
TIpUPOJie U UX XMMHYeCKHe CBOMCTBA: TM/IPOJIn3, JileHaTypaLusl.

leneTrueckas CBSA3b KJ1IaCCOB XUMUYECKUX COeVUHEHNN.

IToHsATHE 0 KPYTOBOPOTEe XMMHYECKHMX 3/IeMEHTOB Ha IIpUMepe yIiepo/ia, a3ora u gocgopa.

3arpsisHeHHe aTMocdepbl COeJUHEHHsIMU a30Ta, Cepkl, yrepoAa. XUMHUYecKue TpeBpallieHHs], TPOUCXOsIlMe C CePHUCTBIM ra3oM B aTMocdepe,
MeXaHH3Mbl BO3[EeHCTBUSI CEPHUCTBIX COeJVHEHWM Ha >KUBYIO M HEXUBYHO MpUPOAY (Ha MpHUMepax COCTOSIHUM «(U3HUO/IOTHUYECKOW CYyXOCTH» Yy
pacTeHui) M BO3/eHCTBUSI Ha KapOoHaTcozep)kalye MuHepanbl (pa3pylleHWe H3BeCTHsKa, Mpamopa). KucioTHele [oXau, 0COOEHHOCTH HX
XMMHUYECKOro COCTaBa M MOC/e/ICTBYSI BO3/|eMCTBUS Ha )KMBOe U HexxuBoe. HakoryieHne coeiiHeHWH a3oTa v ¢ocopa B IPUPOJHBIX BOZAX.

VcTOuHMKYM HaKOTL/IeHUs IMOKCH/A yriieposa B atMocdepe. «IlapHUKOBBIM» 3¢ dekT. B3auMoCBsi3b KOHLIEHTPALIMK YITIEKUC/IOTo ra3a B atmocdepe
Y TeMIiepaTypbl BO3/yXa.

JdemoncTpanuu. 1. O6pasiibl MPOCTHIX BellleCTB-HEMeTal/IOB M MX coefirHeHnH. 2. Konekuys mpoCcThIX BelecTB-rajoreHoB. 3. PacTBo pumMocTs B
BOJle KMC/I0pOAa, a3oTa, cepsl, (ocdopa. 4. DneKTponpoBOJHOCTb HeMeTasuioB. 5. [TonyueHue o30Ha. 6. [TonyueHre MOHOK/IMHHOW M IJ1IaCTUUECKOU
cepsl. 7. [Tomyuenue Genoro docdopa 1 ero Bosropanue Ha Bo3ayxe. 8. [Tomyuenne okcrgos asora (II) u (IV). 9. OkucsieHne a3oTa Bo3gyxa B ero
okcuzpl (II) u (IV). 10. B3aumogeiictBue a3ota, pocdopa u yrieposa ¢ MetauiaMu U BojiopogoM. 11. B3aumogeiictBue 6poma c amoMuHueM. 12.
BoccranoBnenne menu u3 okcuzga meau (II) Bogoponom. 13. B3aumogelcTBre cepbl C BOAOPOJOM, Me/IbI0, HaTpueM, KuciopogoM. 14. Boccranosne -
HUe CBUHL]A U3 OKCcHJa Ha moBepxHocTH ymis. 15. Ilonyuenwe kpemHus U cunaHa. OKuc/ieHVe cuiaHa Ha Bo3gyxe. 16. IlonyueHne ammuaka u
ucceloBaHue ero cBoicTB. 17. ITomyueHue W uCC/iefOBaHWe CBOWCTB AMOKCHAA yriepoga. 18. OmbIThI, TOATBEpXKIaroIe o0IIyue XUMHUYecKue
cBoiicTBa KUC/IOT. 19. [TonyueHre a30THOM KUCIOTHI
B pactBope. 20. T'opeHume cepbl M yIi1 B a30THOM KucjaoTe. BocrnameHeHne ckunyzapa B a30THOM Kuciaore. 21. Bsaumogeicrtsue Hatp C
KOHLIEHTPUPOBaHHOW CepHOW KucioTou. 22. [TomyueHue kpeMHueBoUW KucaoTel. 23. [TonyueHve okcuza asora (II) u okucineHue eina Bo3szpyxe. 24.
[MTonyuenue okcuzia cepsl (IV) 1 oKuc/ieHre ero B IPUCYTCTBUY Kartanu3aropa. 25. KadecTBeHHbIe peaki[i Ha aHUOHKBI CynbGu/, Cyabdar, KapOooHar,
xaopug, Opomua, woaun, Hurtpatr, da dar. 26. Komnekuuu: «Hedtb», «IIpupognbiii ra3», «Tormmeo «Ilmactmaccei». 27. Mogenu MoeKys
opraHnyeckux coeanHeHny 28. [TomyueHne 3THIeHa U ero B3auMo/ieiicTBre ¢ OpPOMHOM BOZie M1 pacCTBOPOM TepMaHraHara Kamus. 29. BocniameHeHue
cnuptra 30. B3aumogeiicTBUe CIUPTOB C MeTa/yinueckKuM HatpueM. 31. OkucieHwe 3TaHona okcuzgom meau (M). 32. OkuciieHue ajibJeruzioB
aaMMHauHbIM PacTBOPOM OKcuja cepebpa u ruzpokcuzaa mMeau (11 33. OmbIThl, MoATBEp)KAAIOIINEe XUMUUECKHe CBOHCTBa KapOOHOBBIX KHC/IOT. 34.
Peakuust stepudukaru. 35. O6pasiisl amuHoKHCI0T! 36. Mogens MoseKybl 6enka. 37. [leHarypaiius 6eska. 38. OGHapy»ke HUe cephl B Oesike.



JlaboparopHsbie onbiThl. 1. O3HakomyieHWe C oOpa3LaMu cepbl W e TIPUPOJHBIX coevHeHWH. 2. O3HakomseHHe C oOpasljamMyd COeqVHeHWH
rasioreHoB. 3. [TosnyueHue myacTUUeCcKoi cepbl U U3ydyeHue e CBOMCTB. 4. [lonyyeHre cepHUCTOrO rasa U MCC/efloBaHue ero CBOUCTB. 5. [TomyueHue
YIJIEKMCJIOTO ra3a U U3y4yeHue ero CBOMCTB 6. KauecTBeHHbIe peakLjuM Ha aHMOHBI KUC/IOT. 7. BoccTaHOBUTe /IbHBIE CBOMCTBA BOZOPO/A U yIiepoza. 8.
[TonyueHue yronpbHOW KHC/IO Thl M3 OKcuza yriepoga (IV) u usyueHue ee cBoMctB. 9. I'maponus o jieid, 0O6pa30BaHHBIX CUIBHBIMUA U C/aObIMHU
kucnotamu. 10. [TonyuyeHre 3TuIeHa v OMbITHI C HUM. 11. OKuc/IeHre ajb/ierr/ja aMMHUauyHbIM PaCTBOPOM OKCHia cepebpa u ruzipokcugom meu (11).

IIpakTnueckue 3aHATHA. 1. [TomyueHne okcroB HeMeTas/u10B (yIiepoza v Ccepbl) U UCC/e/JoBaHUe UX CBOWCTB. 2. PellleHne 3KCIiepUMeHTaIbHbIX
3a/iau 1o Teme «XMMHUUYECKHe CBOKMCTBA HEMETa/JIOB U UX OKCHZO0B». 3. IloyueHne ammuaka — BOZOPOZAHOIO COeSUHEHUs a30Ta — U UCC/Ie[0OBaHNe
ero cBoicTB. O3HaKOMJIeHMe C XUMHUYeCKU MU CBOWMCTBAMU BOZHOTO pacTBOpa aMMMaka. 4. Xumuueckrue CBOVICTBa KapOOHOBBIX KUCJIOT. 5. PelieHne
SKCIIepUMeHTaTBbHBIX 3a/1au 1o TeMe «HemeTansbi». 6. Pabota ¢ Mmogenvpytorei nporpamMmoii st [ISBM «MeueHblid aTom».

PacuerHble 3ajaun. 1. BeiunciieHre Macchl WM o6beMa TPOJyKTa peakldy 10 U3BeCTHON Macce Wik 00beMy MCXOJHOTO BelleCTBa, COZleprKalliero
TIpUMeCH.

Metamnsl (12u)llono)keHne MeTa/uIOB B TepruoAndeckor crcrteme. OcoOOEHHOCTH CTPOEHMsI aTOMOB METasuIoB: S-, p- U d-3meMeHTOB. 3HaueHue
3Hepruy MOHM3aLWu. MeTarmnueckas cBsi3b. Kpucranmueckue peieTku. Obique u cretduueckue ¢usndeckre cBoiictBa MertasuioB. OOiue xu
MUYeCKue CBOMCTBA MeTa/l/IoB. OJIEKTPOXMMMUECKUM psiJ, HalpsUKeHHWs MeTa/lZIoB. OJIEKTPO/M3 pacilaBOB M pacTBOpoB conel. [Ipaktuueckoe
3HaueHHe 1eKTposin3a. CBOWCTBO MeTaslsIoB 00pa30BbIBaTh CrijiaBbl. OOI1IMe CBeleHHsl O CTiyiaBax.

Koppo3usi MeTasnnoB — o01ijeryiaHeTapHbIi reOXMMHUYeCKHH MPOLeCC; ee BUABL: XMMHUUeCKas U 37IeKTPOXUMUYecKasi, Crioco0b1 60pbObI C KOppO3Heid.
Metannel — 3nemenThbl [—II rpynn. CpaBHMTe/NbHas XapaKTepHCTHKa, (U3nuecKue YW XUMHUUYeCKHe CBOMCTBA MPOCTBHIX BeLeCTB, OKCUOB U
TMJPOKCHJOB, COed. 3aKOHOMEPHOCTH PaclpOCTPaHEHUs IeJIOUHBIX U IIjeJIOYHO3eMe/IbHBIX MeTas/uIOB B IPUPOJe, MX IO/y4YeHUe 3JIeKTPOIU30M
coeprHeHn. CriocoObl perymsiyy reOXUMMUUeCKUX LIMKJIOB C Lie/bl0 BbiJie/IeHUss MUHEepPasoB HaTpusi (BbIMOpa)kKMiBaHWe MUPaOWINTA, BbIllapUBaHKe
XJIopHa HaTpusi). MUHeparbl KalbLys, UX COCTaB, 0COOEHHOCTb CBOMCTB, 00/1aCTH MPAaKTHUUeCKOTO TIPUMEeHeHHsI.

Mertannbl — p-371eMeHTbl. ATIOMUHUN: XUMUYECKUH 3/1eMeHT, IPOCTOe BellecTBO. PacripocTpanenue B ripupoge. OcHoBHbIe MuHepasibl. [IpumeHeHne
B COBPEMEHHOU TeXHHUKe.

Baxuerme coegunenust Al, Pb, Sn; okcuzbl 1 rufipokcuibl, aM(OTepHBIN XapaKTep UX CBOUCTB.

Annotporus >xene3a. CoctaB, 0cCOO€HHOCTH CBOWCTB M TIPHIMEHEHHe YyTyHa W CTajM KaK BaKHEWIIMX CIUIaBoB jkese3a. O criocobax XUMHUUeCcKou
aHTUKODPO3WMIMHOW 3allUThl CI/1aBOB keje3a. KpaTkve cBefjleHUs] 0 BaXKHEWILMX COe/IMHEHUSIX MeTalloB (OKCHJbl U TW[POKCH/bI), UX TIOBEJeHHE B
OKMCJINTe/IbHO-BOCCTAHOBUTEIBHBIX peaklusax. buonoruueckas posb MeTasnios.

Pesiko3eMenbHbIE MeTaJl/Ibl: KX PacIpoOCTpaHeHue B MPUPO/ie, Po/ib B OMO/IOTHYeCKUX Mpolieccax U TeXHUKe.

OO1mue cBeileHNs O PaZIMIOAKTHBHBIX M30TOIAX 7IEMEHTOB MeTa/lJIOB M UX POJIU B TIPHUPOJE.

Jemoncrpanuu. 1. O6pasiipl MeTaI0B, U3yueHre UX 37eKTpruueCcKor poBoAuMOCTH. 2. HabmrofeHre mapoB Kanus. 3. TerionpoBofHOCTh MeTaslioB.
4. Mopenu KpucCTa/yIMueCKUX pelleToK MeTasuloB. 5. B3aumopelicTBre MeTalioB C HeMeTa/ulaMy U BOZOU. 6. D/IeKTpo /M3 pacTBOPOB XJIOpUZA Men
(IT) u nogynpa kanusi. 7. ONbITHI 110 KOPPO3UX MeTa/VIOB U 3allidTe MeTalyioB OT koppo3ud. 8. [lonyuenue cniaBa Bypa. 9. [TonyueHue crinaBa Kanvs U
HaTpusl 107 KepocuHOM (TIpoeLMpyeTcsi € TOMOIIbi0 Kojockoma). 10. TopeHue, B3auMopelicTBUe C BOJOM JWUTHs, HaTpus W Kanbius. 11.
B3aumogeiicTBre C BOJOM OKcHJa Kanbius. 12. KauecTBeHHble peakllud Ha WOHBI Kasblusg U Oapusi. 13. YcTpaHeHMe >KeCTKOCTH BoAbl. 14.



MexaHnueckasi MIPOYHOCTb OKCHU/THOM TJIEHKU amioMUHUs. 15. B3aumogencTBUe amtoMUHUS C BoAoM. 16. Amomorepmust kenesa. 17. B3aumoencTere
aJIFOMUHUST ¢ GPOMOM, KUCIOTaMy, IrjesiodaMu. 18. OnbIThI, WIMIOCTPUPYHOLHe (GU3MKO-XHMHUUeCKre CBOMCTBA 0/10Ba U CBMHI]A M UX COoe/luHeHuH. 19.
B3aumopeiicteue coequenuit xpoma (I1) u (I11) ¢ kucsioramu u menouamu. 20. ITonyuyenue okcuzga xpoma (I11) pasznoskeHrieM 6MkapboHAaTa aMMOHWUSI.
21. Annotpornus onosa. 22. [Tonyuenue aucynbdura onosa. 23. BopoHenue cranu. 24. OKCuAUpOBaHKe CTasIu.

JIaboparopHsie onbITh. 1. PaccMoTpeHre 0OpasrioB MeTasIoB, UX COJe U MPUPOJHBIX coefuHeHu. 2. B3auMogelicTBre MeTa/lIoB C pacTBOpaMu
coneit. 3. O3HakoM/ieHWe C oOpasllaMu CIUIaBoOB (KOJ/IJIEKLMKA «MeTalibl U CIilaBbl»). 4. O3HakoM/eHWe € oOpa3llaMu TIPUPOAHBIX COeJUHEHUI
Kanblys. 5. O3HaKoM/IeHHe ¢ 0Opa3ljaMu a/IFOMUHUS U ero CruiaBoB. 6. O3HaKoMyIeHHe ¢ 0Opa3ijaMu uyryHa U ctaiu. 7. CBOMCTBa eIKUX Imeouei. 8.
CBoliCTBa OKCHZIOB U TU/IPOKCHZIOB a/FOMUHMUS, 0JI0Ba, CBUHIA. 9. [lonyueHre U Ucc/iejoBaHUe CBOMCTB TUpoKcuzaoB kene3a (II) u »xenesa (III). 10.
Ob6exKuprBaHNe CTAIbHOU IIACTMHKY U TipoBefieHHe (ocdarrpoBanus. 11. KauecTBeHHble peakiiy Ha MOHBI CBUHIIQ, >kerme3a. 12. KauecTBeHHbIE
peakiyy Ha WoHbl xpoma (1) u (III).

IIpakTH4yeckue 3aHATHA. 3. PellleHne 3KCriepUMeHTaIbHbIX 3a/a4 110 TeMe «MeTtaibi».

Jdemoncrpanuu. 1. Kogorpammel U auHamuueckoe rocobue «IIpou3BoACTBO cepHOWM KUCIOThI». 2. Kosiekuysi MUHepasioB M TOPHBIX TOpof. 3.
Cnatigpl «O0111e MOHITUS XUMUYeCKOW TeXHOOTUm». 4. Moienlb CepHOKUC/IOTHOTO TIPOU3BO/ICTBA.

JIaGopaTropHbIi onbIT. O3HaKOM/IeHHe C 00pa3ljaMy ChIpbs [ijist TPOM3BO/ICTBA CEPHON KHC/IOTHI.

PacuetHsle 3agaun.OnpeziesieHrie MaCCOBOW WM 00OBeMHOM /I0JTH BBIXO/IA TIPO/IYKTA B MPOIIEHTax OT TeOPeTUYeCKH BO3MOXKHOTO.

OOurue cBeieHUsI 00 OPraHNYECKUX CoeJUHeHHUsX (9u)
OO01Iue BOMPOCHI XMMHUYECKOH TeXHO/I0ruu (74)

TpeOGoBaHusA U pPe3y/IbTAaThl YCBOEHHs y4e0HOr0 MaTeprasia o HeopraHu4ecKoi XUMHH
9 ki1acc
yuJaujuecsi J0/DKHbI 3HaTh:
- MI0JIO’KEeHVEe METaJIJIOB U HEMETAJIJIOB B NepuoAuueckoit cucreme [1.V1.MeHeneeBa;
- obmye pu3ryeckre U XMMHUECKHe CBOWCTBA MeTalJIOB M OCHOBHBIE CTIOCOOBI UX TOTyYeHHUs;
- OCHOBHbIE CBOMCTBA U NIPUMEHeHVe Ba)KHEUILINX COe/IMHEeHNH 111e/I0YHbIX U 11]e/I0YHO3eMe/IbHBIX MeTalIoB, alOMUHUS;
- KaueCTBeHHbIe PeakLjMy Ha BayKHeUIle KaTUOHbI U aHUOHBI.
yyaluecs JO/KHbI yMeTb:
- laBath OTpe/iesieHNs ¥ IPUMEHSTh C/IeZlyIoL1e TIOHATHS: CII/IaBbl, KOPPO3Usl MeTajl/IOB, Nlepexo/iHble 371eMeHTbl, aM(OTepPHOCTb;
- XapakTepr30BaTb CBOWCTBa K/aCCOB XMMHYECKHX 3/1EMEHTOB (METa/l/ioB), IPyMHN XMMUYECKUX 57eMeHTOB (ILe/IOYHbIX U 1eJI0YHO3eMe/bHbIX
MeTaJl/IOB) U BaXKHEMIIIMX XUMUUYeCKHX 37IeMeHTOB (a/IFOMUHUS, >Kese3a, cephbl, a30Ta, Gocdopa, yriepofia U KpeMHUs) B CBeTe U3yUeHHbIX TeOpHU;-
pacrio3HaBaTh BaKHeMIIMe KaTUOHbI ¥ aHUOHBI;
- peliarb pacyéTHble 3a/1a4M C UCTI0/Ib30BaHUEeM U3YUYeHHBIX NTOHATUMN.
Yue0HbIi nu1aH Mo xumuu 8-9 Kiaccel:



Knacc Buj padorsi

PexomMeHA0BaHO NporpaMmMon

8 ITpakTHueckast paboTa 9
KoHTposibHasi paboTta 5

9 ITpakTuyeckast pabora 6
5

KoHTposibHasi pabota

Paspen 7. TemaTHueckoe nyiaHupoBaHue

TEMATHNYECKOE IVNTAHUPOBAHME 8 kiacc

Pa3gen yue6HOro Kypca.

XapakTepuCTUKA OCHOBHBIX BH/I0B

Ko/muecrBo
AeATe/TbHOCTH YUeHUKa
yacoB N .
(Ha ypoBHe yueOHbIX JAefiCTBHI)
BBegenue 3u Vicrnionb3oBaTh MeXIIpeJMeTHbIe CBSI3W. Pa3inyark Tesa v BelllecTBa. 3HAKOMUTHCS C J1abopaTOPHBIM

obopyoBaHuEM.
CobnroaTh TEXHUKY 0€30MacHOCTH

Paspen 1. BeijecTBa M XMMHU4YecKHe SIB/IEHUS C TIO3ULIUM aTOMHO-MOJIeKY/ISIpHOT0 yueHus (41 u)

1. Xumuueckue (9 )
3/1eMeHThI U BelleCTBa B
CBeTe aTOMHO-

MOJIEKY/IAPHOT0 YYeHUs

YcraHaBnvBaTh MeXNpeAMeTHble CBS3U. Pa3nnuarth MOHATHS «aTOM», «MOJeKy/lia», «XUMHAYeCKUn
yseMeHT». OmnucbiBaTh (U3NUecKre W XUMUYecKue siBjieHus. CpaBHUBaTh CBOMCTBA BeIIECTB.
Habmrogare cBoiicTBa BemlecTB. CpaBHMBaThH (M3nMUeckre U XUMHUUecKue siBjieHusi. COTOCTaBIsATh
TIPOCTBIE W CJIOKHBIE BeljecTBa. OmpezensTh BaJeHTHOCTh aTOMOB B OWHApHBIX COEIWHEHMSX.
YMeTb Mo/b30BaThcsi [lepruoguueckoi cucTeMol XxuMuueckux 31emMeHToB .M. MeHjeneeBa 1ipu
orpefie/ieHUM BajleHTHOCTA. OMUCHIBaTh COCTaB TPOCTEUIIMX COeJUHEHUM M0 UX XUMHUUeCKUM
dopmynam. CocTaBnsth ¢GhopMy/bl OMHAPHBIX COeJUHEHWM I10 W3BECTHOM Ba/IeHTHOCTH aTOMOB.
MopgenupoBaTe CTpOeHUE MOJIEKY/l MeTaHa, aMMMaka, BOJOpPOZa, XJIOpoBogopoza. Ilonb3oBarbcs
vHpopMaLMer U3 [JpPYyrdX WCTOUHUKOB [isi TIOATOTOBKM KpaTkux coobieHuid. ['0TOBUTH
KOMITbIOTEePHbIe Tpe3eHTalliy Mo TeMe. PacCuuThiBaTh OTHOCUTETBHYIO MOJIEKY/SIPHYIO Maccy T0
¢dopmynaMm BelecTB. PaccuMThIBaTb MacCOBYIO [O/H0 XMMHUECKOTO 37eMeHTa B COeJUHEHHHU.
PaccunThIBaTh MOJISIPHYIO Maccy BelllecTBa.

YcraHaBnuBaTh MpoOCTelire (POPMYJIbl BELleCTB 110 MaCCOBBIM [JJ0JISIM 3/IEMEHTOB

2. XumMHueckKHe peakuuu. | 6 4

OnuceiBaTh NPOCTeNILIE XUMAYECKHEe PeaKL[MK C TOMOLIbI0 XUMAYECKUX YPaBHEHUM.




Pa3pen yue6HOTO Kypca.

Ko/muecrBo
JacoB

XapakKTepuCTHKA 0CHOBHBIX BH/I0B
AesITe/IbHOCTH YUeHHKa
(Ha ypoBHe yueOHBIX JJeiiCTBUH)

3aKOHBI COXpaHeHMs
MacChbl ¥ JHeprum

KnaccuduimpoBars XuMUUeCKre peakLiyu.

AKTyanu3upoBaTh 3HaHHsI O PU3HAKAX XMMHUYECKHX peakKLUu.

CocTaBnisTh K/1aCCU(PHUKALMOHHbBIE Y CPABHUTE/TbHBIE TaOIUIIBI U CXeMBbI, OTIOPHbIE KOHCITEKTHI.
BbIuMCsTE 10 XUMHUYECKUM YPaBHEHUSIM MacCy WM KOJMUeCTBO BelllecTBa M0 W3BECTHOW Macce
WIM KOJIMYECTBY BellleCTBa OFHOIO M3 BCTYIAIIIMX WM MOMYYarol{MXCsl B peakljiM BellecTB

3. MeToabl XumMmum

24

Habsnroate eMOHCTpUpYeMble W CaMOCTOSITE/IbHO TIPOBOJMMBIE OMBITHL. OTMCBHIBAaTH CBOWCTBA
M3yuaeMbIX BeIl[eCTB Ha OCHOBe HAOJIIOIeHMI 3a WX TMpeBpallleHusIMU. YUUTbCS TPOBOAUTH
XUMUYeCKHi FKcriepuMeHT. CoO/rofaTh TeXHUKY 0e301acHOCTH.

Vcrionb30BaTh MeTO/, CpaBHEHKS TIPU XapaKTePUCTHKe CBOMCTB BellleCTB

4. BemecTBa B
OKpY)Karomiei Hac
MpHUPOJe U TEXHUKE

6u

YcraHaB/iMBaTh MEXIIpeJMeTHble CBSI3U. YUUTbCS TPOBOAUTH XUMHWYECKUM SKCTIepUMEHT.
Habsrozate mipeBpartieHust U3ydaeMbIx BeleCTB. OTHMChIBaTh CBOMCTBA BeI|eCTB U CMecel B Xofe
JIeMOHCTPALMOHHOTO U JlabopaTopHOTro 3KcreprMeHTOB. CpaBHMBATh UKMCThbIe BeL[eCTBA M CMECH.
YMmeTp pasgensate cMmecd. [IpoBOAWTH OYMCTKY BeLeCTB OTCTavBaHWeM, (UIBTPOBAHUEM,
BbIMMapyBaHveM. [lesiaTb BbIBO/bI U3 Pe3y/IbTaTOB MPOBEJEHHBIX XUMUUYECKUX OIbITOB. COCTaB/IsATh
KJaccU(YKalMoOHHble cxeMbl. [IpUMeHsITb CHMBOJMKO-rpadyeckre CpefcTBa HamISiAHOCTHU.
BbIuMcasaTE MaccoByl0 [I0JIF0 PaCTBOPEHHOrO BelljecTBa B pacTBope. IIpuroraBiuBaTh pacTBOPHI
3a/laHHOM KoHLleHTpauuu. [losmb3oBatbcsi MH(OpMaLell U3 APYruX WUCTOUYHMKOB /ISl TIOATOTOBKU
KPaTKUX COOOILIeHU.

['0TOBUTH KOMIIBIOTEPHBIE TIPE3eHTALUH 110 TeMe

5. IlonsaTHe 0 rasax.
Bo3ayx. Kuciopog.
I'openue

(7 9)

Vicnonb3oBaTh MeXnpesMeTHbIe CBsi3W. Vcrosb30BaTh NpUMephI pellieHUs] TUIOB 3a7iay, 3a/lauHUKH
C MpUBeIEHHBIMU B HUX aJITOPUTMaMH pellieHust 3afadu. O60611aTh ¥ CUCTeMaTH3UpPOBaTh 3HaHHUs 00
M3y4YeHHBIX BeIleCTBaX. YUMTHCS peIaTb HCC/Ie[0BaTeIbCKUM TyTEM IOCTaBIEHHYIO TPOOsieMy.
Habmogare mipeBpalljeHUss u3ydaeMmbix BeljecTB. OMWChIBaTb CBOMCTBAa BelleCTB B  Xofe
JIeMOHCTPALIOHHOTO ¥ J1abOpaTopHOTO 3KCIIEPUMEHTOB. YUMTHCS PacKpbiBaTb TPUYHMHHO-
CJIeICTBEHHYIO CBsI3b MeXy (pr3ruecKMMHM CBOWMCTBAMHM M3yuaeMOro BelllecTBa M CriocobaMu ero
cobupanus. IIpuMeHSTH TOMydeHHble 3HAHUS TIPH TIPOBEIEHUH XWMHUYECKOTO SKCTIepHMEeHTa.
YcraHaB/IMBaTh CBsI3b MeXK/y CBOMCTBAMU Bell[eCTBa U ero rnpuMeHeHreM. OTOHpaTh He0OX0JUMYIO
VMH(OPMaLMIO U3 pa3HbIX UCTOYHUKOB.




Pa3pen yue6HOTO Kypca.

XapakTepuCTHKA 0CHOBHBIX BH/I0B

KomyecrBo
AesATe/IbHOCTH YYeHHKa
YacoB o o
(Ha ypoBHe yueOHBIX JJeiiCTBUH)
['oTOBUTH KOMIBIOTEPHBIE MTPE3eHTALUU 10 TeMe
6. OcHOBHBIE KJ/1aCChI (11 v) WccnemoBath CBOWCTBA M3ydaeMblX BellecTB. HaOmiopate ¢u3uueckue W XUMHUECKHE

HEeOPraHUuYeCcKUux
COeIUHEHUH

TipeBpallleHUsi M3ydyaeMbIX BeljecTB. OmNUChIBaTh XMMHUUECKHWe peakiuH, Habstofaemble B Xofe
JIeMOHCTPALIOHHOTO ¥ 71ab0paTOpHOTO 9JKCIIepUMeHTOB. /[lenaTb BBIBOABI U3  Pe3y/bTaToB
MPOBEJEHHbIX XUMHUUECKUX OnbIToB. KiaccuguimpoBarh usyuaemble BelectBa. CoCTaBnsiTh
¢dbopMysibl OKCHZIOB, KUC/IOT, OCHOBaHWM, cosieli. XapakTepu30BaTb COCTaB U CBOMCTBA BelleCTB
OCHOBHBIX KJIaCCOB HEOPraHMUeCKUX COeJMHEHMM. 3anuCblBaTh YpaBHEHUS] XMMUUECKUX peakLui.
Ocy111eCTBNATh TeHETUUECKYIO CBfI3b MEX/y K/laCCaM{ HeOpPraHWUYeCKuX CoeJUHeHUI

Pa3pen II. XumMu4yecKue 3/1eMeHTHI, BellleCTBa U XMMHUYeCKHe peakLiii B CBeTe 3JIeKTPOHHOH TeopuH (22 u)

7. CTpoeHue aroMa

(CR))

Vcnonb3oBaTh MeXnpeiMeTHble CBsi3U. MogenvpoBatk cTpoeHHe aroMma. OmpefiensTb TMOHATHSA
«XUMHUYEeCKUM 3/1IeMeHT», «IIOPSJKOBbIM HOMEp», «MacCOBOe UHC/IO», «U30TOI», «OTHOCUTe/bHas
aTOMHasi Macca», «3JIeKTPOHHasi 000/I0UKa», «3/IeKTPOHHBIM Cjiobi».Jle/laTb yMO3aK/IFOUeHHUsT O
XapakTepe WM3MeHEeHHsl CBOWCTB XMMHUUECKUX 3/IeMEHTOB C yBeJWYEHUEeM 3apsiZiloB aTOMHBIX sJiep.
[Tonb3oBarbcst MH(GOPMaLMel U3 IpyruX UCTOYHUKOB /IS TIOATOTOBKH KPAaTKMX COOOIL[eHNH.
['oTOBUTH KOMITBIOTEPHBIE TIPE3EHTALIUU 10 TeMe

8. [TepuoguuecKuii 3aK0H
u Ilepuopuueckasn
CHUCTeMa XUMHYeCKUX
snemenTos JI.H.
MenpeneeBa

3u)

KnaccuguimpoBarh u3yueHHble XMMUYeCKHe 371eMeHThl U UX coefuHeHUs. CpaBHUBATh CBOWCTBA
Bell[eCTB, TNPUHAAJIeXKAIIUX K pas3HbIM KjlaccaM; XWUMHUYeCKHe S/1eMeHThl pasHbIX T[pyMIl.
YcraHaBnuBaTh BHYTPU- M MeKIIpeiMeTHble CBsi3U. ONMCbIBaTL U XapakTepu30oBaTb CTPYKTYPY
Tabmuipl  «[lepuogpueckas cucteMa XuMHUeCKux 3neMmeHToB [I.V. MeHpeneeBa» (KOpOTKast
dopma).Pa3nuuare Tmiepuopbl, TPYIbI, IJIaBHble U TMOOOUHBIE TOATPYNIbI. XapaKTepru30BaTh
XUMHYeCKHe 371eMeHTbl 10 TnonoxeHuto B Ilepuopnueckor cucreme [I.U. Mengeneesa.
CTpyKTypypOBaTh MaTepHasl 0 XU3HU U festesibHOCTU [I.M1. MeHzeneeBa, 06 yTBep)KJeHUU YUeHUs
0 mepuoguuHOCTH. OTOMpaTh WH(POPMAIMIO W3 JPYTUX WCTOUYHUKOB [I7IsI TIOATOTOBKU KPAaTKUX
COOOI1[eHUH.

['oTOBUTH KOMIBIOTEPHBIE MTPE3eHTALUU 10 TeMe

9. CTpoeHue BelecTBa

(449)

PasrpaHuuMBaTh MOHSTHS «XUMHUECKasi CBSI3b», «KPUCTA/UTNUecKast peméTka». O60011aTh MOHATHS
«KOBAJIeHTHasl HeroJisipHasi CBSI3b», «KOBaJIeHTHAs MOJISIPHasi CBSI3b», «MOHHAsl CBSI3b», «MOHHAs




Pa3pen yue6HOTO Kypca.

Ko/muecrBo
JacoB

XapakKTepuCTHKA 0CHOBHBIX BH/I0B
AesITe/IbHOCTH YUeHHKa
(Ha ypoBHe yueOHBIX JJeiiCTBUH)

KPUCTa//TMYeCcKasi  pelIéTKa», «aTOMHas  KPUCTA/UIMYeCKasi  DelIéTKa»,  «MOJeKy/spHast
KpUCTa/UIMyecKasi pelléTKa».YMeTb COCTaB/sATb CxeMbl 00pa30BaHUs BeILeCTB C pa3IMUHbIMU
BU/IaMM XUMWYEeCKOW CBSI3M. YMeTb XapaKTepu30BaTh CBOMCTBA BeL[eCTBA, 3Has €ro
KPUCTa/I/IMYeCKyt0 peléTKy. MozenupoBaTb CTpOEHHe BellecTB C KOBaJIEHTHON M MOHHOM CBSI3bIO.
OrmpefiesisiTh CTeTNeHb OKWC/IeHUS 3/IEMEHTOB.

CoctaByisiTh (POPMY/IbI BELL[EeCTB I10 CTeNleHW OKUC/IeHUsI 3/IeMEeHTOB

10. XuMuueckue
peakijum B cBeTe
3/1eKTPOHHO! TeOpUH

(49)

O060611aTh [TOHATUSA «OKHUCJTUTE]IbY, «OKHCIEHUEe», «BOCCTAHOBUTE/IbY,
«BOCCTaHOB/IeHWEe».Pacrio3HaBaTb ~ ypaBHEHUS]  OKUC/IATETbHO-BOCCTAHOBUTE/IbHBIX  PeaKI[HH.
PaccTtaBisitb  KO3(ULIMEHTHI METOAOM 37€KTPOHHOrO 0OasiaHca. YCTaHaB/IMBaTh BHYTPU- U
MeXIpegMeTHble  CBsi3U.  COCTaB/sATH  K/IAaCCU(PUKALMOHHBIE  CXEeMbl, CpaBHUTe/bHbIE U
obobirarore Tabmuibl. OTOMpaTh WHGOPMAIMIO U3 APYTUX WCTOYHUKOB [I7Isl TIOATOTOBKUA KPATKUX
coo01rieHu .

[OTOBUTH KOMITbIOTEPHBIE MPE3E€HTALIUH 110 TEME

11. Bogopop —
POXJAIOLIUKA BOy U
IHEPTHI0

3w

Habmogare mipeBpalljeHMss u3ydaeMmbix BeljecTB. OIWChIBaTb CBOMCTBAa BelleCTB B  Xofe
JIeMOHCTPAlIOHHOTO 1 jlabopatopHoro 3kcriepuMeHToB. CoOmofaTe TpaBW/Ia  TeXHUKH
6e30MacHOCTU. YUWUThCSI paCKpbIBaTh IPUUMHHO-C/Ie[ICTBEHHYIO 3aBUCUMOCTb MeXy (Uu3nuecKuMu
CBOMCTBaMM M3yuaeMOro0 BellleCcTBa U criocobamu ero cobupanusi. [IpuMeHsITh MMoTydeHHble 3HAHHS
TIIpYU MPOBE/IeHNY XUMUUEeCKOT0 3KCIIepUMeHTa. YCTaHaB/IMBaTh CBSI3b MeX/ly CBOMCTBAMU Bell[eCTBa
Y ero pr¥MeHeHreM.

OTt6uparb HeobOxoAUMYH UH(GOPMALIMIO U3 APYTUX UCTOYHUKOB

12. T'a/siorednbl

3w

Vcnionb3oBaTh 3HAHWSA [ijIsI COCTAB/IEHUS XapaKTEPUCTHUKH €CTEeCTBEHHOTO CEeMeHCTBAa rajloreHoB.
HabGmtomate TmipeBpailjeHWst u3ydaeMbix BeljecTB. ONWChIBaTh CBOKMCTBA BeIeCTB B  XOfe
JIEMOHCTPAI[MOHHOTO U J1ab0paTOPHOTO IKCIIEPUMEHTOB. YCTaHAB/IMBATh CBSI3b MEX/Y CBOMCTBAMH
BeIlleCTBa U ero MPUMeHeHHeM. YCTaHaB/IUBaTh BHYTPU- U MEXIIPeIMETHbIE CBSI3U.

CobnrofaTh MpaBu/ia TEXHUKHU 6e30macHOCTH




Pa3pen 8. KaneHjapHo-TeMaTHYeCKoe IIAHUPOBaHHE
KanieH/japHo-TeMaTHYeCKOe IUIAHMPOBAaHUE YPOKOB XUMHH

B 8___ kuacce.
Kanena. | NeNe | Tema (pa3gen), IInanupyembie Bo3MoxxHbIe Bo3moxH | Bo3moxxHbIe
CPOKH ypo KOJ/I-BO YacoB pe3y/IbTaThbl 00yueHHs BU/IbI ble HarnpaB/ieHH
KOB OcBoenue YY[ AeATe/IbHOCTH ¢hopmbI :
npeJMeTHbIX yuyammxcs/ KOHTPOJIAA | TBOPYECKOH,
3HaHUM uccaefoBare
o | Ilo (6a3oBbIE JIbCKOM, 3
rnan | dakt TIOHATHSA) NPOEKTHOH!
AeATe/IbHOCT
y y
U
yuanuxcs
1.| 1.BBeneHnue. ¢dbopmupoBaHue M.ymeHue camocrositesibHO | Pabora c
[Ipegmet u repBOHavaIbHbIX oTipefiesiATh Le/IM CBoero oOydeHusi, | yueOHUKOM,
33/lauyl XUMHUHU. CUCTEeMaTHU3UPOBaHHBIX | CTABUTh; BBIJENATh OOIMEe TPU3HAKU | BBITIOTHEHHE
IIpaBuna Tb B Tipe/iCTaB/IeHUM O onpefeneHHOr0 KJjacca TpeiMeTOB U | 3aJaHuli B
KaOWHeTe XMMUHU. | BelllecTBax, SIBJIEHUM, HaXOAUTb pasuuusi MeXAy | TeTpaju
Tripe/|CTaBIeHU 0 HUMMU. 3arnosHeHUe
3HaYeHUU XUMHUUECKOU | 2) TaOULIBI
HayKU B pellieHun JI. popMupoBaHUe OTBETCTBEHHOTO
COBPEMEHHBIX OTHOLIEHUS K YUYEHUIO, pa3BUTHE U
5K0JIOrMueCKUX HaBBIKOB CaMOCTOSITe/IbHOM PabOThI €
npobsieM, 3HaHHe yueOHBIMU TTOCOOUSMU, IPYTUMHU
rpeMeTa U 3aa4 VMH($OpPMaL[MOHHBIMU pecypcaMu
XUMUH, IPaBUI
ToBe/IeHus B KabuHeTe,
yMeHHe OT/INUaTh TeJla
OT BellecTB.
2.| Metogpl xumuu. | [IppuoOpeteHue onbiTa | M: TOHMMaHWe 3HAu€HWsS] TaKUX 3amauHvK | Kak BO3HUMK/a
XuMUyeCcKuit WCII0/Tb30BaHUSsI MOHATUM, KaK Teopusi, IKCIEePHMEHT, XUMUUeCKast
SI3BIK pa3/IMYHbIX METO/0B aHaiM3 W CUHTe3; TIOHUMaHue Hayka
13yuyeHUsl BellleCTB, 3HAYMMOCTH ripodeccroHaTbHOU B




yMeHHe 00BSICHSTD
3HaYeHUe XUMHUUEeCKUX
TEePMHUHOB

JIesITe/TbHOCTH XUMHKOB.
JI: ¢dopmupoBaHue y0OeXHZeHHOCTH B
MO3UTUBHOW PO XUMHH B JKU3HU
o61iecTBa, MOHUMaHHe 0COOeHHOCTeH

MeTOoa0B, IMMpUMeHsEeMBbIX B
HpO(I)ECCHOHElJIBHOﬁ AedaTe/IbHOCTH
XMMUKOB.

naboparopun
a/IXMMHKa

3.IIpakTuyeckas
padora Ne 1
«IIpuemsl
oOpaieHus c
JIa0OpaToOpHBIM
o0opyaoBaHHEM»

OBnafieHye HaBbIKAMU
6e3omacHoOro
obpatieHust ¢
BeIlleCTBaMH,
HCTIO/Tb3yeMbIMH B
TOBCeIHEBHOM »KU3HU,
3HaHHe 1abopaTOPHOTO
o0opy0BaHUs U
XUMUYEeCKOM MOCY/IbI,
TIPaBUJI TIOBEJIEHUST U
TeXHUKHU 6e30T1acHOCTH
B KaOHHeTe XUMUH

M: Pa3BuTHe HaBBIKOB
CcamMoOpraHu3aluy yueOHon
JlesiTeJIbHOCTH, TTIOMCKa CPeZICTB ee
OCYIIIeCTB/IeHUS], TOHUMaHue
ocobeHHOCTeH Tpy/ja repcoHasa
XUMHUUEeCKOU 1aboparopuu
JI. Pa3BuTHe YMeHUM yIIpaB/siTh
CBOE€ T03HaBaTeIbHOU
JlesiITeJIbHOCThIO, OLIeHHBaTh
CUTYAalUIO U OTlePaTUBHO MPUHUMATh
pellieHre, HaXOAUTb aZleKBaTHbIe
Croco0bl B3aUMO/IEMCTBUS C
OJHOK/TACCHUKaMH BO BpeMsi yueOHOMH
JlesiTe/IbHOCTH

BeinonHexnue
MpaKTHUYeCKOM1
paboThI B
COOTBETCTBUM C
WHCTPYKI[Mel

OrtueTt 0
BBITIO/THEH
5171
MpaKTUue
CKOM
paboThI

Pazgen 1 BemjecTBa M XMMHYeCKHe SIBJIEHUSI C MO3ULIMHA aTOMHO-MOJIEKY/JIsApHOro yueHusi 41

Tema 1. XumMuyeckue 3j1eMeHTbl M BelllecTBa B CBeTe aTOMHO-MOJIEKY/ISIPHOro ydeHus (9 yacos).
1 IloHsaTre | YMeHHe ONMCBHIBaTb U M.oBnajeHve  cBeleHMSMH 0 | Pabora c TecTnl
«BelLLleCTBO» B | XapakTepu3oBarb CYLLHOCTH u 0COOEHHOCTSIX | yUeOHUKOM, REVIERIZIZ1
dusuke U xumuu | Pusnyeckue U | hu3nUecKux U xumuueckux | IIpoBeneHue KT
dusnueckue UM | XMMUUeCKUe SsIB/IeHUs, | sBJIeHUM, pa3BUTHe CIIOCOOHOCTeM K | 1abopaTOpHBIX
XUMHYEeCKUe HabmoaaTh U | HabmomeHusM, CcUCTeMaTu3aliy | OMbITOB
SIBJICHUSI. CpaBHMBaTh  CBOMCTBA | MH(pOPMAIUH, CIOCOOHOCTH BBIZE/STE | BBITIOJTHEHHE

BEIIeCTB. Hauboree 3aJlaHUH B

I depeHIIMPOBaTh TeTpaju

¢busnueckue 51 Brinonnenue

XUMUYeCKUe sBJIeHUs. TecTa




2.ATOMBI. 3HaHVe NOHATUN M. YrnybneHue nipecTaB/ieHuH O Pabora c TecTsl
Morekyibl. «ATOM». MaTrepuasbHOM eZJUHCTBe MHUPa, yueOHUKOM T1.5 3a/la4yHUK
XvMHueckKue «Monexynbi». pasBuUTHe U HAaBLIKOB CaMOCTOATeNbHO | [IpoBenenue
71eMeHTbL.PopM | «XHUMUUeCcKre o NMpUoOpeTeHNsl HOBbIX 3HAHWH, nabopaTopHbIX
bI 3/IeMeHTbI». «/30TOm» | caMoopraHW3aruu yueOHOM OIIBbITOB
CyLL|eCTBOBaHUS JlesiTeJIbHOCTY Y TIOUCKA CPeJiCTB ee BBITIOJIHEHHe
XUMUYeCKUX OCYLL[eCTBJ/IeHHUs], TDEHUPOBKA MaMSATH. | 3a[jaHUM B
3/IeMeHTOB. dopMrpoBaHUe U pa3BUTHE TeTpasu
KOMTIETEHTHOCTH B 00/1aCTH BeoinonHenuve
ucnoas3oBanug UKT. TeCTOBBIX
JI. Pa3BuTHE TOTOBHOCTH K 3a/laHUn
camMo00pa30BaHUIO U PeleHHI0
TBOpYeCKux 3ajau. [larprorrueckoe
BOCIIUTaHUEe Ha IpUMepe >KU3HU U
JleaTeJIbHOCTH PyCCKOTO Y4YeHOro —
xumuKa K.Kijayca v OTKpBITHS UM
XMMUUeCKOr0 3/IeMeHTa PyTeHus,
Ha3BaHHOIO B yeCcTh Poccum.
3. Ilpocteie u | YMeHue conocTaBiaTb | M. YMeHue co3jaBath, IpUMeHATb U | MogenupoBanue | Tecr,
CJIOKHbIE TIPOCTBIE U CI0)KHBIE, nipeoOpa30BbIBaTh 3HAKU U CUMBOJIBI, | MOJIEKYJI 3a/lauHUK
BellleCTBa. 3aKOH | M3BJI€KaTb MOZe/IU U CXeMbI [/IS1 pelleHus PaGorta ¢
TIOCTOSIHCTBA rH(bOopMaLIo UX yueOHBIX U 1T03HABATE/IbHBIX 33/]au. yueOHUKOM 11.6,7
COCTaBa Bell[eCTB | XuMuueckoit ¢popmysnsl | JI. hopMupoBaHrie OTBETCTBEHHOTO [IpoBegeHue
OTHOIIIeHHUs K yUeHUI0, TOTOBHOCTH U | J1abopaToOpHBIX
CIIOCOOHOCTH K CaMOPa3BUTHIO U OTILITOB
camMoo0pa30BaHUI0 Ha OCHOBE BBITIOJIHEHHEe
MOTHBAIMU K 00yUYeHHI0 1 3a/laHul B
TI03HaHUIO. TeTpasu
BeinonHenuve
TeCTOBBIX
3a/laHuM
4.ATOMHO- YmMmeHune pa3nnyarb M. ymeHue oripezienisiTb U3yuyeHHble becepa. 3afaHus Benukunii
MOJIeKY/IIPHOE TIOHSITUST « ATOMY. TIOHATHS, 00600111aTh, /1e/1aTh BLIBOBI. Pabora ¢ H.E.Ky3He | xumuk
y4eHue. «Monekyna». JI.BOCTIMTaHKe: NaTpUoTHU3Ma, yuebHuKoM 11.8,9 | 110Ba,




OTtHOCUTe/bHasA «XUMHUUEeCKUH yBakeHUs K OTeuecTBy, TOPAOCTHU 3a Beinosnuenue A.H.JTésk
aToOMHasi Macca 3/IEMeHT», oTeueCcTBeHHY!O HayKy. (M.B. TeCTOBBIX VH.
MOZ|e/IUPOBaTh JIoMOHOCOB. 3a/laHUn 3alauHrK
CTpPOeHUe MOJIeKYI, 10 XVMUH.
HaXO[WTb 8 knacc
OTHOCHUTEJIbHYIO
aTOMHYH Maccy
8 | 5.0THOCHTeNbHAS | YMETb BLIUMCISATh M. YmeHue co3paBarb, IPUMEHSITb U Pab6ora c 3agaumn
MOJIeKYJIsipHas OTHOCUTe/IbHYIO npeoOpa30BLIBATh 3HAKW U CUMBOJIBI, | yueOHUMKOM .10 | Ha
Maccbl MaccoBble | MONEKY/ISIDHYIO MacCy, | MOZeJ/M U CXeMBbI /ISl pelleHust Pemenue 3azjau BBIUMCJIEH
[l0/Id  3JIeMEHTOB | MacCOBble 01U yueOHBIX U IT03HaBaTe/bHBIX 3a/aY, BrinonHeHnue usi
B COEJUHEHUSIX. | S/IEMEHTOB B yMeHMe NIPOBOJUTH BbIUKC/IEHUSI. TeCTOBBIX REVIERIZ1711
coequHeHuu. Pa3sutue | JI. hopmMupoBaHue OTBETCTBEHHOTO 3a/laHun nl1.3.1.4
yMeHU! TIPOM3BOAUTD OTHOLIEHUS K YYeHUI0, TOTOBHOCTU U
pacueTsl 110 CIOCOOHOCTH K CaMOPa3BUTHIO U
XUMUYEeCKUM camMoo0pa30BaHUI0 Ha OCHOBE
dhopmynam MOTHBAIMY K 00YUYEeHHIO U TIO3HAHHIO
9 | 6.ITepuoguueckast | IloHnmaHue M. YmeHue oripefie/iaTh TIOHSTHS, Pabora Tenuit
cucrema NepuoANYeCKOr co3zaBath 0000111eHuS, yueOHMKOM 1.12 | 3ajlauHUK | PyCCKOM
XUMHYeCKUX CUCTeMBbI KakK yCTaHaB/IMBaTh aHAJIOT WY, BrinonHuenue n.1.5 HayKH1
nemeHTOB [. U. | ecTecTBeHHOHay4YyHOU K/1acCUUIMPOBaTh, CAMOCTOSITE/IbHO | 3alaHuM K 11.12
Mewnpenee.a. K/1accupuKaum BbIOMPATh OCHOBAHUS U KDUTEPUH [jisi | BhimonHeHue
XUMHUYECKUX K/accudurKalyiy, yCTaHaBIUBATh TeCTOBBIX
3JIEeMEHTOB. YMeHue TIPUYUHHO-C/Ie/ICTBEHHbIe CBSI3U U 3aJjaHui
T10J/1b30BaThCs JleJiaTb BbIBO/bI.
repuonYecKon JI. BociUTaHuWe: aTpuoTU3Ma,
tabnuneid. [ToHnmanue | yBakeHusi K OTeuecTBy, rOpJOCTH 3a
cTpykTyps! I1T: OTeueCTBEHHYIO HayKy Ha [pumepe
TepUO/ibl U TPYIIIIbI, JKU3HU, [eATeJIbHOCTH U HAyUYHOI0
TOPSIIKOBBIY HOMep U nogsura /1.11. Menzeneesa.
OTHOCHUTe/IbHAs
aTOMHasl Macca
10 | 7.BaneHTHOCTb YMenue ormpeznensTs | M.YMeHue onpenesiaTh MOHATHSA, BukropuHa 3alauHKK
XUMHUECKUX BaJIeHTHOCTh Co3/1aBaTh 0000ITeHNS, Pabora c n.1.6




3/IEMEHTOB. XUMHUYECKUX yCTaHaB/IMBaTh aHAJIOTHH, yueOHUKOM 11.13
Ornpesenenuve 3JIeMEHTOB. YMmeHue | K1acCU(QULIMPOBATh, CAMOCTOSITE/IbHO | BoinosmHeHue
BaJIeHTHOCTHU nonb3oBathcst  [ICXD | BRIOMpaTh OCHOBAHUS U KPUTEPUU /IS | 3aflaHuH K .13
J/IeMeHTa T10 | IpuU orpezie/IeHUH | KIaCCU(PUKALMH, yCTaHaB/IMBaTh BrirnonHeHue
MOJIO)KEHUIO  3J1- | BaJIBHTHOCTHU MPUYUHHO-C/IICTBEHHbIE CBSI3U U TeCTOBBIX
eMeHTa B | J/IeMeHTa. JlenaTb BbIBOJbL. 3a/jaHUM
MepuoAuYeCKou JI. dopMrpoBaHuie OTBETCTBEHHOTO
cucTeme. OTHOLIEHUS K YYeHUI0, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
camMoo0pa30BaHUI0 Ha OCHOBE
MOTHBAIMU K 00YUYEeHHIO U TIO3HAHHIO
11 8.CocraBnenue YMeHue onpeneniiTh M. ¥YMmeHue oripefienisiTb TTOHSATHS, Pabora c 3aauHuK
hopmyn 10 | BaJIeHTHOCTb Co3JaBaTh 00001eHMS, yueObHukoM .14 | .1.6
BaJIEHTHOCTH. XUMUYECKUX yCTaHaB/IMBaTh aHAJIOT WY, BeinonHeHnue
3/IeMEeHTOB. YMeHue K/1accuUIMPOBaTh, CAaMOCTOSITE/IbHO | 3a/laHui K 11.14
nonb3oBarbcsi [1CXO BLIOMpATh OCHOBAHUS U KPUTEPUH AJis | BhiroHeHue
TIpU OTpeZieJIeHUU K/accudurKaliy, yCTaHaB/IUBATh TeCTOBBIX
BaJIEHTHOCTH TIPUYUHHO-C/Ie/ICTBEHHbIe CBS3U U 3a[jaHuI
3JIeMeHTa, COCTaBJISATb | Jie/laTh BbIBOJBI.
dopmynbl  OuHapHBIX | JI. hopMHUpOBaHHE OTBETCTBEHHOTO
COoeIMHeHUU 10 OTHOLIEHUS K YYeHUI0, TOTOBHOCTU U
M3BECTHOM CIOCOOHOCTH K CaMOpa3BUTHIO U
BaJIEHTHOCTH camMo00pa30BaHUI0 Ha OCHOBE
MOTHUBALMY K 00yUYeHHIO U MO3HAHUIO
12 9.KonnuecTtBO YMmeHue BBIUHC/ISTh M.YmeHue caMOCTOSATEILHO CTaBUTh | 3aHUMare/bHble | 3aJlauyHUK
BeljecTBa. MoJib - | MOSIDHYIO Maccy | ¥ (opMy/IMpOBaTh HOBbIE 3a/lauu B 3a/laHus 110 XMMUU.
eIMHULIA onpeaensiTb CBSI3b o0yueHuU U TI03HaBaTeTbHON Pabota ¢ 8 knacc
KOJIMYeCTBa MeJK/y UMC/IOM JlesATe/IbHOCTH, Pa3BUBaTh MOTUBBI U yuebHukoMm .15 | m.1.
Bell[eCTBa. CTPYKTYPHBIX €WHWL] | MHTepeChl CBOeU Mo3HaBaTe/bHOM BrinosnHeHue
B BellleCTBe U JesITeTIbHOCTU 3a/laHu K .15
KOJINYeCTBOM JI. ¢dopmMurpoBaHre OTBeTCTBEHHOTO | BrirosHeHue
Bell[eCTBa, [IOHUMaTh OTHOLIEHUS K YUEHHI0, TOTOBHOCTU U | TECTOBBIX
COCTaB MPOCTEMNIINX CrocoOHOCTM K  CaMOpa3BUTHIO U | 3aJjaHUi

COeZIMHEeHMM 110 MX

CaMOO6pa3OBaHI/IIO Ha OCHOBe




XUMUYeCKUM
dbopmynam, ymeHue
OTIpeZieNISITh Maccy
BelllecTBa 1o
W3BECTHOMY
KOJTMUEeCTBY U
KOJTMYeCTBO TI0
13BeCTHOM Macce

MOTHBAL[UH K 00yueHuIo U
TM03HaHK110,(hOPMUPOBaHUEe
1|€/I0CTHOTO MHPOBO33peHus,
COOTBETCTBYIOIIETO ~ COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH U
00111eCTBEHHOM MPaKTUKH.

Tema 2. Xumuueckue peakijui. 3aKOH COXpPaHeHUs] MacCbl U 3HepruM. (5 yacos.)

13 1Cy1HOCTB [ToHumaHMe cyHOCTH | M. YMeHHe caMOCTOSITe/IbHO CTaBUTh | Pabora c 3aauHrK
XUMHYeCKUX XUMHUUECKUX peakluii, | U (opMy/nupoBaTh HOBbIE 3a/1a4UU B yueOHUKOM 1.17 | TI0O XUMUWU.
peakLuit Y | YMeHUe BbIsIB/ISATD 00yueHUH ¥ TI03HaBaTe/IbHON BrinosiHeHue 8 Kiacc
TPU3HAKU WX | IPU3HAKU JlesiTeJIbHOCTH, Pa3BMBaTh MOTHBBI U 3a/laHui K .17 m2.1
MIPOTEeKaHMsl. XUMHUUECKHUX peakLuii , | MHTepechl CBOel Mo3HaBaTebHON Beimonnenue
TerioBoi 3HaHUe MOHATUS JlesATe/IbHOCTH TeCTOBBIX
3 deKT peakivu. | «TerioBoi 3pdekt JI.popmupoBaHUe OTBETCTBEHHOTO 3aJjaHUM

XUMUUECKOU peaklid | OTHOLLEHUS K yUeHUI0, TOTOBHOCTU U | BbimosHeHUe
» CIOCOOHOCTH K CaMOPa3BUTHIO U 71abopaTOpPHBIX
camMoo0pa30BaHUIO Ha OCHOBE OMbITOB
MOTHBALMM K 00YUEHUIO U MO3HAHUIO
14 2.3aKkoH YMeHue HaxOAUTh M. Pa3BuTHe criocoOHOCTH Pabora c 3alauHUK
COXpaHeHus Maccy OJHOIO U3 CaMOCTOATeJIbHO [VIAHUPOBATh Iy TU yueOHvkoM .18 | m.2.1.
MacChl U | UCXOJHBIX BelleCTB JIOCTVKeHUsI 1iefiel, B TOM uuciie Brinonnenue
SHEepruu. WU TIPOAYKTA anbTepHaTUBHbIE, 0CO3HAHHO 3ajaHuM K 11.18
YpaBHeHust peaxLivu, UCIO0b3ys BbIOMpaTh Hanbosee 3hdheKTUBHBIE
XUMHUUeCKUX 3akOH COXpaHeHUs criocoOnl pellieHUst yueOHbIX U
peaxiuii. MaccChbl BeleCcTB B M03HAaBaTe/IbHbIX 3a/a4.
XUMHUUECKHUX peakLusx, | JI.BocnuTaHWe poCCUKMCKOU
yMeHHe COCTaB/IATh rPaXKAaHCKOW U @eHTUUHOCTH:
MpPOCThbIe YpaBHEHUS NaTpyUoTHU3Ma, yBakeHus1 K OTeuecTBy
XUMHUUECKUX Peakluii | TOpA0CTU 32 POCCUMCKYIO0 HayKy Ha
ripuMepe M.B. JIomoHOCOBa
15 3.Pemmenve 3a71a4: | ymeHue COCTaB/ISATh M. Pa3BuTHe CrIOCOOHOCTH MogenvpoBanue | 3afjayHUK




pacyeTsl T10 | TIPOCThIE YpPaBHEHUSs CaMOCTOATeJIbHO IJIAHUPOBATh My TU PaGorta ¢ n2.3
XUMHYEeCKUM XUMHUUECKUX Peakluil | JOCTW)KeHUs Liesieid, B TOM 4ucC/ie yueObHUKOM 11.18 KapTOYKH.
YPaBHEHUSIM . anbTepHaTUBHbIE, 0CO3HAHHO Brinonnenue

BbIOMpaTh Harbomee 3hdeKTUBHBIE 3a/laHUM

CrIocoOBI pelieHust yueOHbIX U 3a/lauHMKa

T103HaBaTe/IbHbIX 3a/a4.

16 4. Turnbl YmMmeHue M. YmeHue COCTaB/SITh Pab6ora c 3aZjauHUK
XUMUYECKUX K/IaCCU(HULIMPOBATh K/IacCU(YKaAL[MOHHbIE U yueOHuMKOM .20 | m.2.2.
peakiui XAMUUYECKUe PeakLuu CpaBHUTE/TbHBIE TaOUIIBI U CXEMBI, Beimonnenue mab | KT

110 BLIOpAaHHOMY OMOpPHbIE KOHCIIEeKTHI. YMeHUe OMBbITOB
TIPU3HAKY onpezensaTs noHaTUs. Co3zaBarb 3a/laHui
0000111eHUs, yCTaHABIUBATh 3alauHMKa
aHaJIoruu, KJ1aCCU(QULIMPOBATh. BBIIT.TECTOBBIX
J1. dopMupoBaHuie OTBETCTBEHHOTO 3a/laHun
OTHOLIEHUS K YYeHUI0, TOTOBHOCTU U
CIOCOOHOCTH K CaMOPa3BUTHIO U
camMo00pa30BaHUI0 Ha OCHOBE
MOTHBAIMY K 00YUYEeHHIO U TIO3HAHHIO

17 5.Pemienue YMeHHe COCTaBASATh M. ¥YMeHMe COOTHOCHUTH CBOH MopgenvpoBanue | 3aJjayHUK
pacueTHbIX 3a/lau | ypaBHEHUs JIeCTBUS C TJIaHUPYEMbIMHU Pabota ¢ n.2.3
Ha BBIUMC/IEHUs | XUMAYECKUX peakliuid | pe3yabTaTaMu, OCylleCTB/STh arOpUTMOM
M0 XWMHYECKUM | U MPOBOJUTh PacueTbl | KOHTPOJ/Ib CBOEH /1eITeIbHOCTU B BrinosnHeHue Kaprouku.
YPaBHEHUSIM. 10 HUM. YMeHHue rpoLecce AOCTHMKEHHUs pe3y/IbTaTa, 3a/laHui 11.19

peliatb XUMHUYecKue OTIpeesIATh CII0COOBI eHCTBUH B Perenue

3a/jaum.

paMKax Mpe/|I0KeHHbIX yCI0BUM 1
TpebOBaHUH, KOPPEKTHPOBATH CBOU
JIeliCTBUSI B COOTBETCTBUHU C
V3MEHSIIOLLeN sl CUTyalei.

JI. popmMupoOBaHe OTBETCTBEHHOTO
OTHOIIeHHSI K YUeHUI0, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caMo00pa30BaHHUIO HAa OCHOBE
MOTHBAL[MU K 00yUeHHIO U NT03HAaHHIO

paCyeTHBIX 3a4a4




18 6.KonTposibHasg | 3HaHUe OCHOBHBIX | M. BiiageHue ocHoBaMU KP Nel TecTbl

padora Ne 1 mo | MOHATHUH, W3yuaeMbIX B | CAMOKOHTPOJIS, CAMOOLIEHKH,
TeMe: JlaHHOM TeMe. | [IPUHSATHUS PeLleHUs U OCYILeCTB/IeHUS
«IlepBoHaAua/qbH | 3/71eMEHTOB. YMeHue | 0CO3HAHHOTO BbIOOPA B B yueOHOU U
ble XUMHYecKHue | 1onb3oBatbcsi [ICXD | mo3HaBaTe/bHOU /1eSTebHOCTH.
MOHATHS». rpu orpefie/IeHUH | OBJlafleHre 0CHOBaMU XUMUUeCKOU
BaJICHTHOCTHU rPaMOTHOCTH:
3/IeMeHTa. JI. popMHpoBaHKe OTBETCTBEHHOTO
YMeHue  oripefensiTh | OTHOLIEHUS K YUeHUIO, TOTOBHOCTU U
Maccy BeleCcTBa IO | ClIOCOOHOCTH K CaMOpa3BUTHIO U
HU3BECTHOMY camMo00pa30BaHUI0 Ha OCHOBE
KOJINYeCTBY ¥ | MOTUBALUY K 00y4YeHHIO U MO3HAHUIO
KOJIMYeCTBO BelljecTBa
T10 U3BECTHOW Macce.
Tema 3. MeToapbl u3yuyeHHsi XUMHH. (2 yaca)
19 1.Metopapbl dopMHUpOBaHUe JI. dopmupoBaHue 11eI0CTHOTO CocraseHue,
XUMUU: TIOHATHSL METO[, MHUPOBO33DeHHs], COOTBETCTBYHOIEr0 | Tabmuiibl. CXeMbI
HabmozieHue, TOHMMaHue COBPEMEHHOMY YPOBHIO Pa3BUTHSA
OIKCaHue, 0CcOoOeHHOCTel MeTOZOB | HayKH, YUMTHIBAIOLIETO 0COOEHHOCTH | BoimonHeHue
v3MepeHue, XVMMWUU B CDaBHEHUHU C | XUMUYECKOTO 3HAHUA . 3a/jaHui K .21
3KCITepUMEHT o011IeHay UHBIMHU. M. YwmeHue camOCTOATETBLHO Perienne
OTIpe/iesIsATh LIe/TM CBOEro o0yueHusl, pacyeTHbIX 3ajau
CTaBUTh U (HOPMYIUPOBaTh HOBbIE
3a7iauv B 00yUYeHUH U TT03HABATe/ILHOU
JlesATe/IbHOCTH, Pa3BUBaTh MOTUBBI U
HMHTepeChl CBOeM Mo3HaBaTeIbHOU
JlesiTe/IbHOCTH.

20 2. XuMHUe CKUM ITonrmaHue M.ymeHue oripefensiTh MOHATUS, Pabora c 3aJlauHuK
A3bIK.  [loHATHE | XUMUYECKOTO S3bIKa, Co37aBaTh 00001eHMS, yueOHUKOM M.22 | TI0 XUMHH.
00 MHAWKaTopax | yMeHHe TepeBOJUTh yCTaHaB/IMBaTh aHAJIOT WY, Brinonnenue 8 knacc

MH(OPMaLMIO U3 OIHOM | K1acCU(ULIMPOBaTh, nabopaTopHbIX
(dhopMBI Mpe/ICTaB/IeHUs] | CAMOCTOSITENTbHO BBIOMPATh OMBITOB,




B /IPYTYIO.
Cnoco6HOCTh
TIpe/iCKa3bIBaTh
OKPAaCcKy WH/IMKaTOPOB
B Pa3/IMYHBIX Cpe/iax.
YmeHue
WZIeHTUDULIMPOBAaTh
BeII[eCTBa C ITOMOII[bI0
VH/IUKaTOPOB.

OCHOBAHUS U KDUTEPUH JIJIsI
K/TaCCU(UKALU, YCTaHAB/IUBATh
MIPUYMHHO-C/IeZICTBEHHBIE CBSI3H,
CTPOUTH JIOTHUECKOE PACCyX/eHHUe,
yMO3aK/ltoueHue (MHAYKTUBHOE,
JeNyKTUBHOE U I10 aHa/IOTHH) U
JleJlaTh BBIBOJIBI;

yMeHKe OpPraHU30BbIBaTh yueOHOe
COTPYZHUUECTBO U COBMECTHYIO
JeSITe/IbHOCTh C YUUTENIEM U
CBepCTHUKaMH; paboTarh
WH/IUBU/IyaIbHO U B TPYIITIE.
JI.popmupoBaHUe 11e/I0CTHOTO
MHUPOBO33PEHUSs], COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKU;

¢opMrpOBaHUe OTBETCTBEHHOTO
OTHOILIEHUS K YUEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
camMo00pa30BaHUIO HA OCHOBE
MOTHBAL[M K 00YUEHHIO 1 TTO3HAHHIO

BBITIO/THEHHE
3a/laHuM
3aJlauHUKa
BBLITIOJTHEHUE
TeCTOBBIX
3a/laHU

Tema 4. BeinecTBa

B OKpY)Karolleil HaC Mpupoje U TexHUKe. (6 4acoB)

21 1.Yuctele 3HaHMe criocoboB M.ymeHne COOTHOCUTh CBOU CamocrosiTennbHa | 3afauyHuK | « BemecTBa B
Bell|ecTBa U pasziesieHust JleVICTBUS C MJIaHUPyeMbIMU s1 pabota c 110 XMMHH. | TeXHUKE»
CMeCH BellleCTB. | pa3/MUHbIX CMeCeH. pesysbTaTamMy, OCyLLeCTB/IATh yuebHMKOM .23 | 8 Kacc

YMeHue paszenarTb KOHTPOJIb CBO€H J1eSITeJIbHOCTH B BeinosiHeHue n.3.1 «[Ipupogooxp

CMecCH. rpoLiecce JOCTY)KeHUsl pe3y/bTara, nabopaTopHbIX aHUTeJIbHOe
OTIpeZieNIsITh CII0COObI AelCTBUM B OIIbITOB, 3HaueHue
paMKax IpeJ/I0KeHHbIX YCI0BUMN U Cocrasnenue OUYMCTHBIX
TpebOBaHNH, KOPPEKTHPOBATH CBOU TaO/IULIBL. COOpY>KeHUH
[leMCTBUSI B COOTBETCTBUU C Beimonnenue U
V3MEHSIIOLLeNCsl CUTyaLuel; 3a/laHuM 9KOJIOTUYeCKU
J1. bopMHpOBaHUe OTBETCTBEHHOI'O 3a[jaUHUKa YUCTBIX




OTHOIII€HUA K YUeHHIO, TOTOBHOCTHU U

BrimonHenue

TEXHOJIOTHN»

CroCOOHOCTH K CaMOpa3BUTHIO U TeCTOBBIX
camMo00pa30BaHMIO HA OCHOBE 3a/jaHUM
MOTHUBALMY K 00yYeHHIO U MO3HAHUIO
22 2.IlpakTHyeckas | 3HaHHe METOJ0B M. YMeHus fenaThb BbIBOZbI U3 BeinosiHenue Ortuer o
pabora Ne2 | OUMCTKY BeL|eCTB. pe3y/IbTaToB IIPOBEIeHHbIX nabopaTopHbIX TpaKTHuye
«Oumncrka YMeHue paszenartb XUMUYEeCKUX ONbITOB, COCTABIIATh OIIbITOB, CKOU
BelleCTB. cMmecu. [IpoBoguTh KJ/IaCCU(PUKAL[MOHHbIE CXEMBI, CocraBnenuve pabore
OUMCTKY Bell[eCTB MIPUMEHSITh CUMBOJIMKO-Tpauueckye | oryera o
OTCTauBaHUEM, Cpe[iCTBa HaIrvIIJHOCTH MpaKTUueCKOU
¢bunbTpOBaHKEM, JI. dopmMupoBaHre KOMMYHUKAaTHBHOU | paboTte
BbI[TAPUBaHVEM. KOMIIETeHTHOCTH B  OOlleHWd U
YMeHue onuceIBaTh COTpyAHUYeCTBE CO CBepPCTHUKaMH,
CBOICTBA BeLeCTB U B3POC/IBIMU B rporiecce
cMeceii B xofie oOpa3oBarebHOH, yuebHO-
JIEMOHCTPALIMOHHOTO U | UCCJ/Ie[|0BaTe/IbCKOU, [esiTe/IbHOCTH;
nmabopaTopHOTo
3KCIepUMeHTa. YMeHue
CpaBHUBAaTb YUCTbIE
BellleCTBa U CMeCH.
23 3.IlonsTHE 0 | 3HaHMe MOHATUMI M: ¥YMeHue co3aBaTh, [IPUMEHATh U BeinosiHeHue YueOHUK
pacTBopax. pacTBOp U nipeobpa30BbIBaTh 3HAKW U CUMBOJIbI, | JTa00OpPaTOPHBIX 110 XMMUU.
pPacTBOPUMOCTb. MO/Ie/Id Y CXeMBI /IJIsl pelleHust OIBITOB, 10 8 Kiacc
yueOHBIX U 103HABATEJIbHBIX 33/]auy, WHCTPYKLMU.
yMeHMe NIPOBOAUTH BbIUMC/IEHUS. CocrabieHue
oTyeTa o
JI.popmupoBaHue LIeJIOCTHOTO | TpaKTHYeCKOM
MHPOBO33PEHUSICOOTBETCTBYHOLLETO pabore
COBPEMEHHOMY YPOBHIO  pa3BUTUSA
HayKd, pa3BUTHe TI03HaBaTeIbHOU
aKTUBHOCTH;
24 4.PacTBOPUMOCTh M: YmeHue fenaTb BBIBOBI K3 BrinoniHeHne YueOHHK
Bell[eCTB dopmMupoBaHue TMPOBe/IeHHbIX XUMUUECKUX OINbITOB nabopaTopHbIX 10 XUMHUH.
IIpakTHyeckas | yMeHHs [IPOBOJUTH COCTaBJISITh OMBITOB, MO 8 knacc




pabora Ne3 | 3kcriepumeHr, K/lacCU(UKaI[MOHHbIE CXeMBI, WHCTPYKLYH.
PacTBopuMocTh | omnpefiensiTh MIPUMEHATb CUMBOJIMKO-Tpaduueckre | CocTaBrieHue
BellecTB pacTBOPUMOCTb CpeZCTBa HaIVISIZAHOCTH. oryera o
BeIeCTB, JL. TpaKTUue CKOU
niproOpeTeHue ¢dopMupoBaHWe  KOMMYHHKAaTHBHOU | pabore
HaBBIKOB O0OpalljeHHs C | KOMITIETeHTHOCTU B  OOIIeHUH |
nabopaTopHBIM COTPYZHUYeCTBE CO CBEPCTHUKAaMH,
o0opy0BaHHEM. B3pPOC/IBIMU B rporecce
obpa3oBareibHOM, yueOHO-
WCCie0BaTeNbCKOM, [1eiTebHOCTH;

25 5. Crioco0b1 YMeHue BBIYMCIATH | M.ymMeHHe COOTHOCUTH CBOU CamocrosTenbHa | 3aZjauHUK
BbIpaKeHUS KOHLIEHTDPALUIO JleNCTBUS C MJIaHUPyeMbIMU s1 pabota c 10 XUMUH.
KOHLIeHTpaL1U pacTBOpOB. pesy/bTaramu, OCyLeCTB/IATh yueOHMKOM 1.25 | 8 Kacc
pPacTBOpPOB. (MaccoByto 107110 KOHTPOJIb CBO€M J1esiITe/IbHOCTU B Pemenue
Pemenne  3aza4 | paCTBOPEHHOTO TripoLiecce OCTYDKeHUs pe3y/bTara, 3a/jaHUM
Bell[eCTBa. BellleCTBa) 110 Macce OTpe/iesiIsiTh CIIOCOObI /1eHiCTBHUM B 3a/layHUKa 1.3.2

PacTBOPEHHOI0 pamMKax IpeJ/IoKeHHbIX yC/I0OBUM U Beimonnenue
BelllecTBa U 006beMy TpeGoBaHU, KOPPEKTUPOBATh CBOU TeCTOBBIX
WM Macce JIeACTBUSI B COOTBETCTBUHU C 3a/laHun
pacTBOPUTEJISI. W3MeHsItolelCsl CUTyaLuei.

JI.opMupoBaHue OTBETCTBEHHOIO

OTHOIIIeHUsI K yuebe, TOTOBHOCTU U

CIOCOOHOCTH 00yUarOLUXCS K

CaMOpa3BUTHIO U CaMOOOpa30BaHHUIO

Ha OCHOBe MOTHBAL[MM K 00yUeHUIO U

MO3HAHHWIO, 0CO3HAHHOMY BBIOODY U

MOCTPOEHUIO AabHeNIIIen

VH/VBU/1yalbHON TPaeKTOpUH

obpa3oBaHwsl.

26 6.IIpakTHuecKasi | YMeTb BbIUMC/IATh Brimonnenue YueOHUK
pabora Ne 4 | maccy, oObem M. ymeHHe opraHu30BaTh CBOXO 11abopaTOpHBIX 110 XVUMUH.
«IIpuroroB/ieHN | ,KOJIMYECTBO, paboTy, MJIaHUPOBaTh JIESITETHHOCTB, OITbITOB, 1O 8 Kiacc




e PpacTBOpoB C
3alaHHOM
KOHI|eHTpanuen
».

PacTBOPEHHOTI'0
BelllecTBa U
pacTBOpUTEJIS 10
onpejeneHHOU
KOHILIEHTpaLUu
pacTBopa,
TPUTOTaBIUBATh
pacTBOPHI 3a/IaHHOM
KOHILIEHTpaLUHU.

OCYILIeCTB/IATh YueOHOe
COTPYIHUUECTBO U COBMECTHYIO
JIeSITeNTbHOCTD C YUUTEJIEM U
CBepPCTHUKAMH, paboTaTh
VH/IMBU/TYa/IbHO U B TIape
JI.bopMHpOBaHHE OTBETCTBEHHOTO
OTHOIIIeHUs K yuebe, TOTOBHOCTU U
CrocoOHOCTH 0ByUarouXcs K
CaMOpa3BUTHIO U CaMO0OPa30BaHHIO
Ha OCHOBE MOTHMBALIUM K 00YUEHHIO

WHCTPYKLIWH.
CocragreHuve
oTyeTa O
TpaKTHUYeCKOM
pabore

Tema 5. IlonaTne o rasax. Bo3ayx. Kucnopopa. I'operue (7uacoB).

27 1. 3akoH l'eit- YMeHue NIpUMeHsITh M. YMmeHue CaMoCTOATENILHO | paboTa ¢ 3a/la4HuK 110
JIroccaka u ra3oBble 3aKOHbI [ eli- oTIpefiesiATh 1e/IM CBoero 00ydeHusi, | yueOHUKOM XUMUH. 8
Agorazpo. JTtoccaka u ABorazipo, | CTaBuUTh U  (hOPMY/IMPOBATHL HOBBIE | 11.26 knacc n.4.1

Perenvie 3ajau. | mpu npoBesieHUN 3aziauu B 00yueHHH M T03HaBaTebHOM | PelieHne
XUMHUUECKHUX PacyeToB. | JeATeNbHOCTH, pa3BUBaTh MOTUBBI U | 3a[jaHUM
YMeHue onpesiensite VMHTEepechbl CBOeM TO3HaBaTelbHOM | 3a/lauHHKa
COOTHOIIIeHHe 00beMOB | [1eTeIbHOCTH; 4.1
rasoB U UX CMeCeil B yMeHue CaMOCTOATeNIbHO | BrimosHeHue
XUMUYECKUX peaklUsX, | TJIaHUPOBaTb ~ MYTA  JIOCTHW)KEHUS | TeCTOBBIX
HaXO/UTh 1eJiei, B TOM yrcse | 3alaHui
OTHOCHTEJIbHYIO asbTepHaTUBHbIE, OCO3HaHHO
TJIOTHOCTD T'a30B 10 BbIOMpaTh  3(hdeKTUBHBIE CTIOCOOBI
3HaUYeHUsIM UX pelieHusi y4eOHBIX U TI03HABATeTbHBIX
MOJIEKY/ISIPHBIX Macc, 3a/a4.
paccuuThIBaTh
OTHOCHUTE/IbHBIe JI.popmMHpoBaHUe OTBETCTBEHHOTO
MOJIeKy/ISIpHbIe MacChl | OTHOILLEHUs K yuebe, TOTOBHOCTH U
ra3000pa3HbIX BellecTB | CrIOCOOHOCTH 00yUaroIuxcs K
T10 3HAaYeHUI0 UX CaMOpa3BUTHIO U CaMO0OPa30BaHUIO
OTHOCUTEeJIbHOU Ha OCHOBe MOTHBALUY K 00y4eHUI0
TIJIOTHOCTH.

28 2.Bo3yx - cMech | 3HaHMe COCTaBa M. ymeHue cooTHOCUTHb cBoH | [Ipocmotp 3a/lauHuK I10 Atmocdepa-




rasos. BO3/lyXa, MOHITUN « JlercTBuUs C TJIaHUPYeMbIMU | hUIbMa « XUMUU. 8 BO3/lyLIHAst
OTHOCHTe/IbHast pe3y/bTaTamy, ocywectssATh | CocTaB KJacc n.4.2 obomouka
TJIOTHOCTD Ta30B», « KOHTPOJIb CBOeW [leATeTbHOCTU B | BO3[yXa» 3eMn», «
cpefHsis rporiecce JIOCTWKeHUsi pe3ynbTara, | Pabora ¢ OcHoBHbIE
OTHOCHTeJIbHas OTIPeJieSIATh  CIIOCOOBI  IEHCTBUM B | yueOHUKOM HMCTOYHUKU
MoOJIeKy/IspHas Macca», | paMKax [MpeJioKeHHbIX YCAOBUW U | m.27 3arps3HeHUN
yMeHHe UCTIONb30BaTh | TpeOOBaHUM, KOPPEKTHUPOBATh CBOW | BhimosmHeHue atMocdepbl»,
vH(pOpMaLHIO 0 JIeMCTBUSI B COOTBETCTBUM  C | TECTOBBIX « Tpancnopt
CcoCTaBe BO3Jyxa U W3MEHSIIOLLeNCsl CUTyaLuen; 3a/laHUn —HACTOYHUK
OTHOCHTEJIbHOU JI. dopmupoBaHue OCHOB 3arps3HeHUN»
MJIOTHOCTY Ta30B /s 5K0JIOTMUeCKOU KYJIbTYPbI «
pellieHus 3a7a4 COOTBETCTBYIOLLEN COBpEMEHHOMY MesxayHapog,
YPOBHIO 3KOJIOTUUECKOTO MBbIIIeHHS, HOe
pa3BUTHEOIIbITA 5KOJIOTUUeCKU corvialieHve o
OpHEeHTUPOBaHHOM pedJieKCHBHO- 3aiuTe
OLIeHOYHOMU u TpaKTHUYeCKOM aTMocdepbi»
JlesiTeIbHOCTH B JKU3HEHHBIX
CUTYyaLUsIX.
29 3.Kucnopog, — | 3HaHMs 0 KUCJIOpoe M. yMeHHe OpraHH30BbIBaTh yueOHOe YueOHUK
XUMUUeCKUI KakK 0 XUMUYeCKOM COTPY/IHUYECTBO U COBMECTHYO [JeMoHCTpay | 3aaHus K
3/1eMeHT Y | 37IeMeHTe U [IPOCTOM JlesITeJIbHOCTh C YUUTEIEM U s naparpady,
TIPOCTOe BeLlecT- | BelllecTBe, O MeToZax CBepCTHUKaMH; paboTaTh npe3eHTalUM | 3a/lauHUK
Bo. IlonmyueHue | momy4yeHUs KMC/IOpoJa | UHAMBUZAYAIbHO U B TPYIINe:HAXOAUTh n.4.4.
KHCIOpOo/a.. B J1abOpaTOpHH. o0I1iee perieHye U pa3periaTh Pabora ¢
KOH(/IMKTBI HA OCHOBE COT/IACOBaHUsI | yueOHUKOM
MO3ULIUKA U yY€Ta UHTEPECOB; n.28.
dbopmyupoBarTh, apryMeHTHpOBaTh U | Pabota ¢
OTCTauBaTh CBO& MHEHHUE; JluarpaMMamMu
JI. J1.bopmMupoBaHUe OTBETCTBEHHOTO | BbironHeHue
OTHOIIIeHUs K yuebe, TOTOBHOCTU U 3aJjaHuii B
CrIocoOHOCTH 00yUaroIMXCs K TeTpaju

CaMOpa3BUTHUIO U CaMOO6paBOBaHI/IIO
Ha OCHOB€ MOTHBAIIMH K O6y‘-I€HI/II-O n




ITO3HAHUIO

30 4.IlpakTHuecKas YMmenwe HabOmomaTk | M. ymMeHHe pelllaTh Brinmonnenue | otuer o
pabora No5. | npeBpalljeHus HCC/1e/loBaTe/IbCKUM IyTeM 7abopaTopHBI | TPAKTUYECKOMH
«ITonyuyenue M3yuaeMbIX BeIeCTB, | MOCTaB/IeHHYIO NTpobIeMy X OTIBITOB, 0 | paboTte
KHC/I0poja M | OMKChIBaThL  CBoMcTBa | JI.popmupoBaHUe OTBETCTBEHHOTO WHCTPYKLYH.
U3y4yeHue ero | BelllecTBa, TIPUMEHSTh | OTHOIIEHUs K yueOe, TOTOBHOCTHU U CocraBnenuve
CBOMCTB». MO/TyYeHHbIe  3HAHMS | CIIOCOOHOCTH 00yUaroIuXxcs K oTuera o

rpu TIPOBE/IEHUH | CaMOPa3BUTHIO U caM00bpa30BaHUI0 MpaKTUueCKOU
XUMHUYECKOTO Ha 0CHOBE MOTHBAIUU K 00yUYeHUI0 pabore
5KCIIePUMEHTA,

nproOpeTeHre  OIbITa

WCII0/Ib30BaHUSA

pas3/iMuHbIX  MEeTOJOB

H3y4YeHUsl BelL[eCTB:

HaOmromeHus  3a  MX

rpeBpalleHusIMA  TIpU

MPOBeJeHUU

HEeCJIOKHBIX

XUMHUYECKUX

5KCIIePUMEHTOB C

WCII0/Ib30BaHVeM

naboparopHoro

obopyoBaHust u

1pubopoB;

31 5.XuMHUueCcKue 3HaHMe XUMUUeCKUX M.¥YmeHune caMmocTosTe/bHO | Paborta ¢ 3aJjlayHuK T10
CBOWCTBa Y | CBOMCTB KHC/I0POAA, OTIpefiesIATh e/ CBOero oOyueHus:, | yueOHUKOM XMMUHU. 8
TIpUMeHeHye 0CcOOeHHOCTel ropeHusi | CTaBUTh M (hOpPMY/IMpOBaTh HOBBIE | 11.29. KJ1acc
KHCJIOpOZJa. BeIIleCTB Ha BO3lyXe U | 3a/laud B 00yUyeHUH W M03HaBareibHOU | BeimosmHenne | UKT

B UMCTOM KUCJIOPOZE. JlesiTe/IbHOCTH, Pa3BUBaThb MOTHBBI U | 3a/laHUM B
WHTepecbl CBOEM TMO3HaBaTe/JbHOW | TeTpaju
JlesiTe/IbHOCTH; Beinonnenue
JI.dopmupoBaHue OTBETCTBEHHOI'O | TeCTOBbIX
OTHOIIIEHUs1 K yuebe, TOTOBHOCTU W | 3a[jaHUM




CIOCOOHOCTH o0yuaroIuXxcs K
CaMopa3BUTHUIO M CaMO0Opa30BaHMUIO
Ha OCHOBE MOTHBAIIUU K 00yUeHHIO

32 6.Pemenue YMeHue onpeneniiTh M. ¥YmeHnue CaMOCTOATeNIbHO | PereHue H.E.Ky3HernjoB
pacueTHBIX 3aJay | COOTHOLIeHHe 0OBEeMOB | OTIpeZie/sATh Lield CBOero oO0yueHus, | 3alaHUN a,
Ha OCHOBaHHWH | ra3oB U UX CMecel B CTaBuUTh W  (OPMY/IUPOBAaTh HOBBIE | 33/laYHHKA A .H.JIéBkuH.
ra30BbIX 3aKOHOB. | XMMHUYeCKHX pPeakLUsX, | 3a/laud B 00yueHUH U TI03HaBaTe/bHOH | m.4.1 3aJjauHuK 110
Haxo[UThb JlesiTe/IbHOCTH, Pa3BUMBaThb MOTHBBI U | BeinmonHeHue | xumuu. 8
OTHOCHTEJIbHYIO VHTepeCchbl CBOeH TI03HaBaTe/bHOW | TECTOBBIX KJ1acC
MJIOTHOCTD T'a30B 110 JlesiTeIbHOCTY; 3a[jaHuI
3HaUYeHUsIM UX yMeHHe CaMOCTOSITEJIbHO
MOJIEKY/ISIPHBIX Macc, M71aHUPOBaTh  MyTU  JTOCTWDKEHUs
paccunThIBaTh Liesneu, B TOM yucie
OTHOCHTeJIbHbIe anbTepHAaTUBHbIE, 0CO3HAaHHO
MOJIeKy/sIpHbIe MacChl | BBIOUpaTh  3()(eKTHBHBIE CITOCOOBI
ra3000pa3HbIX BelllecTB | pelieHus: yueOHbIX U TT03HaBaTeTbHbBIX
T10 3HAYeHUI0 UX 3ajau.
OTHOCHUTEJIbHOU
TMIJIOTHOCTH. JI.dopMupoBaHUe OTBETCTBEHHOTO
OTHOIIIeHHUsI K yuebe, TOTOBHOCTU U
CIOCOOHOCTH 00yUarOLUXCS K
CaMOpa3BUTHIO U CaMOOOpa30BaHHUIO
Ha OCHOBe MOTHMBAL[MM K 00yUeHHIO
33 7.KoHTpoO/IbHAA 3HaHVe MOHATUH « M. ymenue  camoctodTesbHO | BeimonHenue | Tekct KP
pabora Ne 2 mo YKCTOE BEILeCTBO», « M7IaHUpPOBaTh  MyTU  JOCTW)KEHUS | 3a/laHui
Teme: «Bo3ayx. CMeCH», « paCTBOpbI». | LieJiei, B TOM yKcsie | KOHTPOJIbHOM
Kucnopog. 3HaHue MeTo/[0B asbTepHaTUBHbIE, OCO3HAHHO | PaboThI
T'openue». OUYHMCTKHU BellleCTB U BbIOMpaTh  3ddekTrBHBIE criocobbl | OdopmiieHue
pasziesieHue CMecH, pelieHusi y4eOHBIX M TI03HABATe/IbHBIX | KOHTPOJIbHOMN
CBOWCTB KMCJIOPO/a, 3ajau. paboThI

METOZIOB ero
TOJTyueHusl,
TIPUMEHEeHHUSI.
3HaHMe COCTaBa

JI.bopmMHpOBaHHE OTBETCTBEHHOTO
OTHOLLIEHUs K yuebe, TOTOBHOCTH U
COCOOHOCTH 00yUarOLUXCS K
CaMOpa3BUTHIO U CaM00OPa30BaHKIO




BO37yXa

yMeHHe pellarb
3a/la4u C
VCTI0/Ib30BaHUEM
ra3oBbIX 3aKOHOB,
XUMHYeCKUX (hopmy,
yPaBHEHW! U MOHATUSA
« MaccoBas [0
PacTBOPEHHOIo
BellleCTBa»

Ha OCHOBe MOTHBAIIWMH K 06yq6HI/IIO

Tema 6. OcHOBHBIE K/IacChl HeOpraHmuyeckux coeguHeHud (11 uacos).

34 1.0kcuppr: 3HaHVe OKCHU/IOB, UX M. ymeHrie COOTHOCUTb CBOU HemoHcTpauy | 3ajauHuK I10
COCTaB, K/accubuKalyy u JIeNCTBUS C MJIaHUPyeMbIMU s XUMUH. 8
HOMEHKJ/IaTypa, ¢u3nUeCcKUx CBONCTB, | pe3y/ibTaTaMu, OCYIeCTB/ISTh npe3eHTalMM | Kjacc 1.5.2
KJaccupuKalusi. | yMeHue OT/In4arh KOHTPOJIb CBO€eM /1esiTe/IbHOCTU B

OKCH/IbI OT [IPYTUX ripoLiecce JOCTYKeHUs pe3y/bTrara, Pabora c

HeopraHuyeCcKux OTIpeJiesIsATh CIIOCO0BI IeHCTBUM B yueOHUKOM

CcoeIMHeHUU paMKax IpeJI0KeHHbIX YC/I0OBUU U .30.
TpeboBaHUH, KOPPEKTUPOBATh CBOU BeinonHenue
JIeCTBUSI B COOTBETCTBUHU C nab ombITa .
V3MeHSIIOLLelCsl CUTyaluel; BrinonHeHue
JI. popMupoBaHUe OTBETCTBEHHOTO 3a/laHul B
OTHOIIIeHHUsI K yuebe, TOTOBHOCTU U TeTpaju
CroCcOoOHOCTH 00yYaroIUXCST K BeinosnHenue
CaMOpa3BUTHIO U CaMOOOPa30BaHHIO TeCTOBBIX
Ha OCHOBe MOTHMBAL[UM K 00yUeHHIO 3a/laHu

35 2.0cHoBaHus 3HaHue TOHATUe Pabora c . 3ajayHUK 110
TU/IPOKCU/IBI «TUJPOKCUIBI» M.BnageHue OCHOBaMH | y4eOHUKOM XUMUH. 8
OCHOBHBIX KHUCJIOTbl ¥ OCHOBaHU$, | CAMOKOHTPOJIA, CcaMoOLleHKY, | m.31. KJ1acc
OKCH/IOB. 3HaHWe CTPOEeHUs U TIPUHSTUS pellleHni U OCylecTB/ieHus: | BoinonHenue | m. 5.3

CBOMCTB OCHOBAaHWM, OCO3HAaHHOTO BbIOOpa B yueOHOW | | TabOpaTOpHEI
WX K/1accu(UKaluu. 103HaBaTe/IbHOU J1esiTe/IbHOCTY; X OTBITOB.




YMeHUe coCTaB/ATh JI. dopMupoBaHuie OTBETCTBEHHOTO BeoinonHenuve
Ha3BaHWe OCHOBaHWM. | OTHOIIEHUs K yueOe, TOTOBHOCTHU U 3a[jaHU B
Ymenue nccnesoBarb CIIOCOOHOCTH 00yUarOLUXCS K TeTpaju
CBOMCTBA M3y4aeMbIX CaMOpa3BUTHIO U CaMOOOpPa30BaHHUIO BrimonneHue
BelLL[eCTB, BbISIB/ISAATH Ha 0CHOBE MOTHBAIUU K 00yUYeHUIO TeCTOBBIX
(busmyeckre CBOMCTBA 3a/laHUN
V3ydaeMbIX BelllecTB.

dopMUpoBaHue

YMeHWUS TI0/Ib30BaThCs

Tabmuien

PacTBOPUMOCTH.

36 3.Kucnoter: 3HaTh CTPOEHUE M. ymeHue oripefiensiTb MOHATUS, Pabora c 3a/lauHKK T10
cocTaB ¢usrueckre CBOMCTBAa | Co37aBaTh 0000IIeHMS, yueOHUKOM XUMUH. 8
HOMEHKJ/IaTypa Y Ha3BaHUs Haubojiee | yCTaHaBIMBAThH AHAJIOTUH, n.32. KJ1acc

Ba)KHBIX KMCJIOT, UX K/1acCUUIMPOBATh, Boinonnenune | 3afjauHUK
KyaccuuKanus CaMOCTOSITe/IbHO BbIOMPATh naboparopHsl | 1m.5.4
OCHOBAHUS U KPUTEPUH /IS X OTBITOB.
K/laccuuKalyy, yCTaHaB/IUBaTh BrinonHenue
MPUYUHHO-C/IeICTBEHHbIE CBSI3H, 3a/jaHUU B
JleniaTb YMO3aKJ/IF0ueHHsl U BbIBOZBI. TeTpaju.
JI. popmupoBaHrie KOMMYHUKaTUBHOM | BhirosHeHye
KOMTIETEeHTHOCTH B OOLIeHUH 1 TeCTOBBIX
COTPYZAHUYECTBE CO CBEPCTHUKAMMU. 3a/laHUM.
37 4.Conmu: coctaB U | 3HaHHUA O COMSIX, UX M. ymeHue co3zaBaTh, IPUMEHATb U Paborta ¢ TemaTnuecku
HOMEHK/IaTypa CTpoeHuH, (pu3nuecKrx | rMpeoOpa30OBbIBaTh 3HAKW U CUMBOJIBI, | y4eOHUKOM 11 KOHTPOJIb
CBOMCTBax MOZIe/IU U CXeMbI J/I51 pelleHus m.33.
yueOHBIX U 1T03HABATE/ILHBIX 33/]auy, Pabora ¢
JleniaTh BbIBOZBI U3 Pe3y/IbTaToB Tabnurei
XUMHUUECKUX OMbITOB. JI. pacTBOPUMOC

(bopMHpOBaHUE OTBETCTBEHHOTO
OTHOLLIEHUs K yuebe, TOTOBHOCTH U
COCOOHOCTH 00yUarOLUXCS K
CaMOpa3BUTHIO U CaM00OPa30BaHKIO

trPabora o
AJITOPUTMY «
CocraBneHue
conei»




Ha OCHOBE MOTHBAIUU K 00yUYeHUIO BrinonHnenue
3a/laHuii B
TeTpajHu.
BeinonHexnue
TeCTOBBIX
3a/laHUH.

38 5.Xumunueckue 3HaHMe peakiuii M. ymMeHHMe OpraHH30BbIBaThL yuebHoe | Pabora ¢ 3a/lauHuK 10
CBOWCTBa OKCH/JIOB C BOZIOH, COTPYAHUYECTBO U  COBMECTHYIO | yueOHUKOM XUMHUH. 8
OKCH/[IOB. KUCJIOTHBIX OKCU/JIOB C | AedATeIbHOCTb € yudTeneM U | 1.34. KJ1acc

OCHOBHBIMH, CBEpPCTHUKAMU; paboraTh | BbImonHeHue
KUCJIOTHBIX OKCU/IOB C | MHAWBU/IYa/IbHO W B TPYIINe:HaXOAWUTh | 3a/laHui B
OCHOBaHUSIMH, o0mjee  pemieHre ¥ pa3pellarh | TeTPaH.
OCHOBHBIX OKCH/IOB C KOH()JIMKTBl Ha OCHOBE COI7IacoBaHusl | BbinosHeHue
KUC/IOTaMU. YMeHue MO3ULMM U y4yéTa  HHTEepecoB; | TeCTOBBIX
nYcaTh ypaBHEeHUS (opMynMpoBaTh, apryMeHTUpOBaTh U | 3a/laHui
peakLui OTCTauBaTh CBOE MHEHMUE;

JI. dopMrpoBaHye OTBETCTBEHHOTO

OTHOIIIeHUs K yuebe, TOTOBHOCTU U

CrIoCOOHOCTH 00yUaroIMXCs K

CaMOpa3BUTHIO U CaMO0OPa30BaHUIO

Ha OCHOBe MOTHBALMY K 00yUYeHHUI0

39 6.Xumrueckue yMeHHEe OCO3HaHHO MCII0/b30BaTh | PaboTa 3a/lauHKK T10

CBOICTBA KUC/IOT peueBble CpPe/ICTBA B COOTBETCTBUU C | yueOHUKOM XUMUH. 8
3a/lauei KOMMYHHKAaLX as | m.35 Kj1acc
BbID@KEHUs] CBOMX UYBCTB, MbIC/el U | BbinosHeHue
notpebHOCTeH;  TTaHUpoBaHWst U | JlabopaTopHbI
peryasiqui  CBOell  /leATellbHOCTH; | X OIBbITOB,
B/laZleHue YCTHOM U THMCbMEHHOW | 3a/laHuii B
peubto, MOHOJIOTUUeCKOH | TeTpaju.
KOHTEKCTHOU peybto; Brinonnenue
JI. bopMrpoBaHre OTBETCTBEHHOTO TeCTOBBIX
OTHOIIIeHUs K yuebe, TOTOBHOCTU U 3a/laHu

CTI0COOHOCTH 00YUarOIMXCs K




CaMOpa3BUTHUIO U CaM006p330BaHI/IIO
Ha OCHOB€ MOTHBAIIMH K O6y‘-IeHI/II-O

40 7. Tlonyyenne u | 3HaHWe peakLui M. ymeHre caMOCTOSITE/TbBHO Paborta ¢ 3a/lauyHuK 110
XUMHUUeCKUe 11esioue c OTIpeJiesisATh Lie/IM CBOero o0yJeHwus, yueOHHUKOM XUMUH. 8
CBOMCTBa KUC/IOTHBIMU CTaBUTHb U (OPMYIMPOBaTh jis cebst .37 KJ1acc
OCHOBaHUM. OKCHZIAMHU, KUCJIOTaMH, | HOBBIE 3alauu B yuébe u BrimonneHue
AmdoTepHbIe COJISIMH, METO/IOB ro3HaBaTeIbHOU [J1esiTe/IbHOCTH, JIabopatopHbI
TUJIPOKCUJBI . MOJTyueHus 111e104eid, pa3BHBaTh MOTUBBI U UHTEPEChI CBOEH | X OIBbITOB,

3HaHUe XUMHUYeCKUX ro3HaBaTe/TbHOU J1esiTe/IbHOCTH 3aJjaHuii B
CBOMCTB JI. popmMrpoBaHUe OTBETCTBEHHOTO TeTpajiy.
HEPaCTBOPUMBIX, a OTHOIIIeHUs K yuebe, TOTOBHOCTU U BrimonHeHue
TaKKe aMm(pOTepHbIX CrIocoOHOCTH 00yUaroIMXCs K TeCTOBBIX
TU/IPOKCU/IOB. CaMOpa3BUTHIO U CaMO0OPa30BaHUIO 3aZlaHuM

Ha OCHOBe MOTHBALUU K 00y4YeHHI0 U

MI03HAHHUIO.

41 8.Xumunueckue 3HaHUe peakiui M.yMeHHe caMmOCTOSITeNTbHO Pabora c 3a7jayHuK T10
CBOMCTBa coseit. | coseii. @opMUpOBaHUe | TIJITAHUPOBAThH MYTH /I0CTHXKEHUS yueOHUKOM XUMUH. 8
Knaccudukaiusi | yMeHul cOCTaB/sITh 11e/ieid, B TOM UHCJIe .38 KJ/1acc
U TeHeTUuecKas | ypaBHeHUs a/lbTepHAaTUBHbIE, OCO3HAHHO BrimonHeHue
CBSI3b XUMHUECKHMX Peaki[uii. | BeIOMpaTh Haubosiee 3¢ heKTHBHBIE JTabopaTopHbI
HEOpPraHUYeCKUx | YMeHUe COCTaB/ATh CrocoObI pelieHust yueOHbIX U X OTIBITOB,

CoeMHeHU reHeTHYeCKHe psbl U | TI03HaBaTe/bHbIX 3a/au. 3a[jaHUi B
3ar1ChIBaTh JI. dopmupoBaHuie OTBETCTBEHHOTO TeTpaju.
COOTBETCTBYIOLLHE OTHOIIIeHHUsI K yuebe, TOTOBHOCTU U BrimonHeHue
ypaBHEHHs peakiuit CroCcOoOHOCTH 00yYaroIUXCST K TeCTOBBIX
CaMOpa3BUTHIO U CaMOOOPa30BaHHIO 3aJjaHuI
Ha OCHOBE MOTHBAIUU K 00yUYeHUI0 U
MO03HAHMIO.

42 9.Peiienue YMmenue M: ymMeHHe COOTHOCUTH CBOU BrinosniHeHne | Kaptouky,

pacueTHbIX 33/la4 | KIaCCU(PULIMPOBATh JIeNCTBUS C MJIaHUPyeMbIMU 3aJjaHuM 3a/JauHuK,
r3yyJaeMble Bell[eCTBa, | pe3y/bTaTaMu, OCYIIeCTB/IATh KapTOUKH, TeCTBI
COCTaB/ATh ()OPMY/bl | KOHTPOJIb CBOEH /leATeTbHOCTU B 3a[JauHUK

OKCH/IOB, KMCJIOT,
OCHOBaHUI, COJIel;

ripoijecce AOCTKeHUsI pe3y/bTara,
OTIpeJIeJIsATh CIIOCO0BI AeHCTBUH B




3anMChIBaTh YPaBHEHUS
XUMHAYeCKUX peakLni,
periaTh 3azauy,
yCTaHaB/IMBaThb
TeHEeTHUEeCKYHO CBS3b
MeX/y KjlacCaMu
HeOpraHuve CKUX
BeIlleCcTB

paMKax Ipe/lIO’KeHHBIX YC/IOBUN U
TpeGoBaHU, KOPPEKTUPOBATh CBOU
JIeNCTBUS B COOTBETCTBHUU C
H3MeHsTIolLelCsl CUTyaluel;

JI: popmupoBaHie OTBETCTBEHHOTO
OTHOIIIeHUs1 K yuebe, TOTOBHOCTU U
CrIoCcoOHOCTH 0OYYarOIIXCST K
CaMOpa3BUTHIO U CaMOOOpa30BaHHUIO
Ha OCHOBE MOTHBAIUU K 00yUYeHUI0 U
TI03HAHHUIO.

43 10.ITpakTnuecka | YMmeHue HaOIHOAATH M. ymeHue pelarb BeinonHenve | YueOHHK 110
s1 pabora Ne 6«. | IpeBpaileHus WCC/1e[0BaTeIbCKUM Iy TeM nabopaTopHbl | XMMUU. 8
WccnepnoBanne Y3yJaeMbIX BellecTs, TOCTaB/IeHHYH0 TTpobsiemy. X OIBITOB 10 | KJIaCC
CBOMCTB OKCH/IOB, | OTITMChIBaTb CBOMCTBA JI.bopMupoBaHUe 11e/I0CTHOTO HWHCTPYKI[WH.

KHUCJIOT, BeIlleCTB B XOfie MHPOBO033peHus1, cooTBeTCTBytoero | CocraBieHue
OCHOBaHUI». JIEMOHCTPALIMOHHOTO U | COBPEMEHHOMY YPOBHIO pPa3BUTHUS oTyeTa o
nmabopaTopHOTo HayKU; MpaKTHyeCKou
JKCTIepUMEHTa, JI. dopMrpoBaHye OTBETCTBEHHOTO pabore
MIPUMEHSITh OTHOLIEeHHS K YUeHUI0, TOTOBHOCTU U
T0JTyuYeHHble 3HaHUS CIOCOOHOCTH K CaMOpa3BUTHIO U
TIpY NIPOBeJIeHNU camM000pa30BaHMIO HA OCHOBE
XUMHUUECKOTO MOTHUBALMY K 00y4YeHHIO U MIO3HAHUIO
JKCIIepUMEHTa.

44 11 KonTposibHasi | 3HaHUS U yMEHUs 10 M. ¥YMeHue onjeHuBarhb BeimmonHenuii | TecTbl
pabora Ne3 mo | Teme «OCHOBHBIE TIPaBWILHOCTH BBITTOJTHEHUS yUeOHOW | 3aflaHui VH/IMBU/yaJlb
TeMe: KJ/IaCcChl 3a/jau, COOCTBEHHbIE BO3MO)KHOCTH KOHTPO/NbHOU | Hble (audd )
«OCHOBHBIE HeopraHu4ecKux ee peLleHUs paboThI
KJ1acChl coeiUHEeHUM». JI. bopMrpoBaHre OTBETCTBEHHOTO
HeopraHu4ecKux OTHOIIEHHS K YUeHUI0, TOTOBHOCTU U
coeJUHeHUMN». CrIOCOOHOCTH K CaMOpa3BUTHIO U

CaMOO6p830BaHI/II-O Hd OCHOBe
MOTHBALIMH K OGyIIEHI/IIO W IMO3HAHHIO

Pa3zden IIXumuueckue 3/1eMeHmMbl, eujecned U XuMuyecKue peakyuu 6 ceerne 3/1eKmpoHHOU meopuu.(22u)




Tema 7. CTpoenue aroma 3 yaca

45 1.Ctpoenue 3HaHMe CoCTaBa aToMa M. ymeHMe ompezensTb TOHATHs, | PaboTa c 3a/lauHuK T10
aToma. snapo | u ymeHHe C03/1aBaTh 00600111eHMs, | yUeOHUKOM XUMUH. 8
(mpoToHBl, MO/Ie/IMpOBarh ero yCTaHaB/IMBaTh aHasoruy, | 1n.39 KJlacc 11.6.2.
HeWUTpOHBI). cTtpoeHue. Pa3BuTure KJ/IaCCU(PULIMPOBATh, 3a/laHui B

TIOHATHS O CaMOCTOSITEJIbHO BBIOMpATh | TeTpaju.
XUMUYECKOM 37IeMeHTe | OCHOBaHUSI U KpUTepuu  JJIA
Ha OCHOBe CTPOEeHMs KJ1accU(UKaLu, yCTaHaB/IMBaTh
aToMma. TIPUYUHHO-C/Ie/ICTBEHHbIE CBSI3H,
JlesiaTb BbIBOJbI;
yMeHHe CO037aBaTb, I[IPUMEHATb U
npeoOpa3oBLIBATh 3HAKW U CHUMBOJIB,
MOZe/M M CXeMbl [l peLleHus
yueOHBIX U TT03HaBaTeIbHBIX 3a7iay;
JI. dopMrpoBaHre OTBETCTBEHHOTO
OTHOLIEHUS K YYeHUI0, TOTOBHOCTU U
CIOCOOHOCTH K CaMOpa3BUTHIO U
camMo00pa30BaHUI0 Ha OCHOBE
MOTHUBALMY K 00yYeHHIO U MO3HAHUIO

46 2 JM3otonel. | Pa3BuTne moHATHS O M. YMmeHue co3ziaBaTh, IPUMEHSITh U | PaboTa ¢ 3a/lauHKK T10
XrMuueckue XUMHWYEeCKOM 7ieMeHTe | TpeoOpa30BbiBaTh 3HAKW W CHUMBOJIBI, | YueOHHUKOM XUMUH. 8
3/IeMEeHThI Ha OCHOBE CTPOeHUs MOZEeIM M CXeMbl [J/s1 pelueHus | 1.39 KJacc n.6.2.

aroma. ®opmupoBaHue | yueOHBIX U TIO3HABaTeIbHbIX 3a7au 3a/laHui B
TIOHSITUST «U30TOITbI» JI. bopmHpoBaHre OTBETCTBEHHOI'O TeTpaju
OTHOLIEHUS K YYeHUI0, TOTOBHOCTU U
CIOCOOHOCTH K CaMOPa3BUTHIO U
camMoo0pa30BaHHUIO Ha OCHOBE
MOTHBALMK K 00YUEHUIO U MO3HAHUIO

47 3. CTtpoeHue | YMeHue OMpefensiTh M. ymeHuWe opraHu3oBbIBaTb | Pabora c 3aJlayHuK T10
3/IeKTPOHHBIX TIOHSITHUS « yueOHOe COTPYZHUYECTBO U | yueOHMKOM XUMHUH. 8
o0oouex. XUMUUECKUU 37IeMeHT», | COBMECTHYHO JleaTesIbHOCTh c | n.40 KJlacc 11.6.3.

TMOPSIAKOBLIN HOMEpP», yuhTe/ieM UM CBepCTHUKAaMW; 3a/laHul B
«MacCOBO€ YUCJIO», paboTaTb  WHAWBUAYaJbHO W B | TETpaju




«HU30TOII»,
«3NIeKTPOHHast
000JI0UKa»,
«3NIeKTPOHHBIN C/I0M».
YMeHue UCIO0Ib30BaTh
CBeJIeHUs1 O CTPOEHUH
aToMa JiJisl yCIeIHOro
peLeHust
T03HaBaTe/IbHbIX 3a/lau

TpyIIIe:HaXoAuTh oOlliee perieHHe U

paspeliatb KOH(IMKTBI Ha OCHOBE
COIVIaCOBAaHUS IMO3MLMM U yudéTa
VHTepecoB;

YMeHue co3faBaTh, IIPUMEHATbH U
npeoOpa3oBbIBaTh 3HAKU U CHUMBOJIB,
MOZieTd W CXeMbl [Ii  pelleHust
yueOHbIX U 1T03HaBaTe/bHBIX 3a/a4
JI. dopMupoBaHue OTBETCTBEHHOTO
OTHOILIEHUsI K YUeHHI0, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
camMo00pa30BaHUIO HA OCHOBE
MOTHBAL[M K 00YUEHHIO 1 TTO3HAHHUIO

BrimonHenue
TeCTOBBIX
3a/laHUM

Tema 8.Ilepuoanueckuii 3aKkoH (3 uaca).

48. 1.CBoiicTBa YMeHue fienatb M. ymeHMe opraHu30BbIBaTh yueOHoe | Pabora c
XUMHYeCKUX YMO3aKJ/II0ueHus 0 COTPYIHUUECTBO W  COBMECTHYIO | yUeOHUKOM 3a/layHUK 10
JIEeMEHTOB U UX | Xapakrepe JesaTeJIbHOCTb € yuurenemM U | 4l XUMUU. 8 Ktacc
repuojuyeckue VI3MEHEeHUs] CBOMCTB | CBepCTHUKaMU; paborark | 3ajaHuii B 3a/jauHuK I11.6.3.
VI3MEeHEeHUsI. XUMUYeCKUX VH/VBU/IYa/IbHO U B TPYIIIe:HAXO4UThb | TeTpajy
3/IEMEeHTOB C obuiee  peleHue Ha OCHOBe | BrinonHeHue
yBe/JMYeHueM 3apsifia | COIVIacOBaHMSl MO3ULMM U yuéTa | TeCTOBBIX
aTOMHBIX s7iep. MHEHUH, ¢opmynupoBath, | 3ajaHUN
apryMeHTHpOBaTb U OTCTaWBarb CBOE
MHeHNe;
JI. dbopmHupoBaHue OTBETCTBEHHOI'O
OTHOLLIEHUS K YYEHUI0, TOTOBHOCTU U
CrIOCOOHOCTH K CaMOPa3BUTHIO U
camMo00pa30BaHUIO Ha OCHOBE
MOTHBALMY K 00yUeHHIO 1 MO03HaHUIO,
JI.BocrMTaHye poCCUMCKON
IPa’kaHCKOW UIeHTUYHOCTH:
[aTpuoTHU3Ma, yBakeHus1 K OTeuecTsy.
49 2.ITepropnue cKuii CTpyKTypupOBaHue | YyMeHHe onpeesiiTh noHsATusi, | Pabora ¢ 3HaueHue




3aKOH Y | MaTepuyara O >KU3HU U | CO3/jaBaThb 0000111eHUs, | yueOHUKOM YueOHUK, repuoAnYec

[Tepuogyueckas pesitenpHOCTH 1. yCTaHaB/IMBaTh aHasnoruy, | 1n.42 BOIIPOCHI U KOT'0 3aKOHa

cuctemMa B cBeTe | MeHzeneeBa, 00 K/1acCuUIMpPOBaTh, 3a/laHul B 3a/laHus K Jinji:

CTPOEHHUs aroMa. YTBep)KJeHUU YUeHUsI | CAMOCTOSATe/IbHO BbIOWpATH | TeTpaau naparpady. pasBUTUS
0 IIepUOJUYHOCTH. OCHOBaHUSI U KpuTepuud  [jd | BeimosnHeHue | 3aflauyHuK I1.6.3 | HayKu U
YMeHue onuckIBaTh U | KilacCcr(UKaLvy, yCTaHaB/IMBaThb | TECTOBBIX TeXHUKU.
XapaKTepu30Barhb NIPUYMHHO-C/Ie/ICTBEHHbIE CBSI3Y, | 3a/laHUU Ponb
CTPYKTYypy Tabnuiipl | (opMynMpoBaTh BLIBO/LI; repuojuyec
« [lepronnueckas JI.BocrTaHye poCCUMCKON KOT'0 3aKOHa
CUCTeMa XUMUUECKUX | FPaXJAHCKON WJeHTUUHOCTH: B CO3[jaHuHU
anemeHTOB [J.W. raTpyuoTH3Ma, yBaxkeHus: K OTeuecTsny, Hay4YyHOU
MewnzeneeBa», TIPOLLIJIOMY M HaCTosILeMy KapTHHBI
pasnuuarhb MepuoAbl, | MHOIOHALJMOHAIBHOIO Hapozja Mupa.
IPYIIIIbl, [JIaBHbIE U Poccun.
nobouHbIe
IO/ PYIIIIbIL.

52 4.Xapakre-pucTuka | YMeHUe M. yMeHHe opraHu30BbIBaTh yueOHoe | Pabota ¢ YueOHUK,

XUMHYeCKUX K/1aCCU(ULIMPOBaTh COTPYAHUYECTBO U COBMECTHYIO | yueOHUKOM BOIIPOCHI U

3/1eMEHTOB T0 | U3yUYeHHble JesITeIbHOCTb € yuuTeneM U | .43 3a/jaHus K

T10JIO’KEeHHIO B | XUMUYeCKHe CBEpPCTHUKAMU; paboraTh | 3ajaHUii B naparpady.

IICX5 37IEMEeHTHI U UX WHIUBUYAJIbHO U B IPYNIIe:HAXOAUTh | TeTpasu

O.1.MeHpeneesa. COeVHEeHUS, obiree pelleHre Ha 0oCHOBe | BrInonHeHue
CpaBHUBAaTh CBOMCTBA | COIZIaCOBAaHMSI TMO3ULIMK M yuéTa | 3a/laHui 1o
BelleCTB, MHEHUH, (hopmynupoBaTh, | aTOPUTMY.

TIpYHAJIeKalKUX K
pasHbIM KJlaccam,
XMMUYeCKue
3/IeMeHTbI Pa3HbIX
TPYIIIL.

Ymenue
XapakKTepu30BaTh X.3.
10 TIOJIOKEeHUK0 B
[ICX3
O.M.MeHpeneesa.

apryMeHTHpOBaTh U OTCTAauBaTb CBOE
MHEeHHe.

J1. popmMupOBaHKe OTBETCTBEHHOTO
OTHOLLIEHUS K YU€HHI0, TOTOBHOCTH U
CTIIOCOOHOCTH K CaMOPAa3BUTHIO U
caMo06pa30BaHHUI0 Ha OCHOBE
MOTHBALIUK K O0YUYEHHIO U MO3HAHUIO.




Tema 9. CTpoeHue BenjecTBa (4 yacoB)

51 1.KoBasienTHas [ToHrmaHue ponu yMEHHEe OCO3HAaHHO MCII0/b30BaTh | DBPUCTUUECK | YueOHUK,
CBI3b U €€ BU/IBI. XVUMUYECKOH CBS3U B | peueBble Cpe/iICTBA B COOTBETCTBHU C | asg Oecena. BOIPOCHI U
obpa3oBaHUU 3a/aueid KOMMYHHKAaL[AU nist | Pabora c 3a/laHus K
MOJIEKYJI ITPOCTBIX BbIPDa)KEHUsI CBOMX UYBCTB, MbIC/IEN U | yueOHUKOM naparpady
BellleCTB. YMeHue norpeOHOCTeH;  TUlaHUpOBaHusA U | 1.44,45 3alauHUK
ornpezensTh BUJ, peryasiquu  CBOeM  /leATeNbHOCTH; | 3a/laHui B n.7.2
KOBaJ/IeHTHOW CBSI3W, | B/aJleHHe YCTHOM W THUCbMEHHOW | TeTpaju
3HaHUe ee peusbto, MOHOJIOTU€eCKOM
XapaKTepUCTUK KOHTEKCTHOM peyblo;
M.ymenue CaMOCTOATe/IbHO
OTIpeie/IATh e/ CBOEro OoO0yueHwus,
CTaBUTb U (OPMYJIUPOBAThL [jisi Cebst
HOBbIE  33/jauMi B  yuébe U
M03HaBaTeIbHOU JlesATe/IbHOCTH,
pa3BUBaTh MOTHBBI U UHTEPECHI CBOeU
M03HaBaTeIbHOM JIeSITe/IbHOCTU
JI. popmupoBaHUe OTBETCTBEHHOTO
OTHOLLEHUS K YYEHUIO, TOTOBHOCTU U
CNOCOOHOCTH K CAMOPAa3BUTHIO U
camoo0pa30BaHHI0 Ha OCHOBE
MOTHBAILUY K 00YUYEHHUIO ¥ NTO3HAHUIO.
52 2.MoHHas CBs3b [Tonrmanue M.ymeHue CaMOCTOSITE/ILHO | DBPUCTUUECK | YUeOHUK,
MeXaHHU3Ma oTipefieNiATL eI CBOero oOyueHus:, | as Oecepa. BOIPOCHI U
o0pa3oBaHUsI MOHHOW | CTaBUTh W (opMynupoBath [yt cebst | Paborta ¢ 3aJlaHus K
CBSI3U, HOBBIE  33/jaud B  yuébe U | yueOHUKOM naparpady
YmeHue M03HaBaTeIbHOM JesATeIbHOCTH, | 11.46 3alauHuK
XapaKTepu30BaTh pa3BUBaTh MOTUBBLI U WHTEpeCkl cBoel | Beinonnenune | m.7.1
VIOHHYIO CBfI3b, T03HaBaTe/IbHOU [1esiTeIbHOCTH 3aJjlaHuil B
OT/IMYaTh ee OT JI. popmupoBaHUe OTBETCTBEHHOTO TeTpajgu

JPYTUX BU/IOB
XUMUUECKOU CBA3U.

OTHOILII€HUA K YyUeHHI0, TOTOBHOCTHU H
CITI0COOHOCTH K CaMOpa3BUTUIO U
CaM006pa30BaHI/II-O Ha OCHOBe




MOTHBAIIMH K 06yq6HI/I}O 1 MO3HAHHIO.

53 3.CrerneHb YMenue onpenenate | M. yMeHue COOTHOCUTb CBOU Pabora c YueOHUK,

OKHC/IeHHSI. CTereHb OKWUC/IeHUs], | JeMCTBUS C MIaHUPyeMbIMU yueOHUKOM BOTPOCHI U
COCTaBJIsATh GOPMYJIbI | pe3ynbTaTaMH, OCYLLeCTBISTh n.47 3a/jaHus K
CJIO)KHBIX BellleCTB KOHTDOJIb CBO€H JleATe/IbHOCTU B BrinonHenue | maparpadgy
T0 CTerneHu ripoLjecce AOCTW)KeHUs pe3y/bTara, 3a/jlaHUil B 3a/jauHuK
OKHCJIEHUS. OTIpe/IeJIAThL CIIOCO0BI /IeHCTBHIM B TeTpaju n.7.2

paMKax Ipe//IoKeHHbIX yC/IOBUM U
TpeboBaHUH, KOPPEKTHPOBATH CBOU
JIeMICTBUSI B COOTBETCTBUU C
M3MEeHSIOLLeN Sl CUTyaLuel;

JI. popMupoBaHKe OTBETCTBEHHOTO
OTHOLIEHHUs K yUeHUI0, TOTOBHOCTH U
CMoCOOHOCTH K CaMOPa3BUTHIO U
camo00pa30BaHHI0 Ha OCHOBE
MOTHBALUY K 00YYeHHUIO U NTO3HAHHUIO.

54 4 Kpucra/yinuecko | YMeHue M: BnasieHe 0CHOBaMU PaGota c 3a/lauHuK,
e CTpOeHMe | pa3rpaHU4MBaTh CaMOKOHTPOJIsl, CAMOOL|EHKH, yueOHHUKOB, TeCTOBbIe
BellecTBa TIOHSITUS TIPUHSTHS pellleHUI U OCYILleCTB/IeHUs | BLIMIOJIHEHUe | 3a/laHus

«XUMUYeCKasi CBsI3b», | 0CO3HAHHOTO BbIOOpA B yueOHOU U 3a/laHui B
«KpHUCTa/uInyecKas 103HaBaTe/IbHOM JleATeIbHOCTH. paboueii
peliieTka», 00061iate | JI: hopMrpoBaHrie OTBETCTBEHHOTO TeTpaju
TIOHSITUSI, OTHOILIEHUS K yuebe, TOTOBHOCTH U
MO/Ie/TUPOBATh CrocobHOCTH 00yJaroLUXCsT K
CTpPOEeHMe Bel[ecTBa C | CaMOPa3BUTHIO U CaMO0OOPa30BaHMIO
KOBaJIEHTHOW U Ha OCHOBe MOTHBALIMU K 00yUeHUI0 U
VIOHHOM CBSI3bHO. I103HAHUIO.

Tema 10. XMHUueckHe peakiiii B CBeTe YIeKTPOHHOU TeopuM (4 uaca).

55 1/OxucuTensHO- YmeHue 006001jaTh yMeHHe OTIpeiesisTh nonsTusi, | Pabora ¢ Tect
BOCCTAHOBUTE/Tb- TIOHSITHSI OKWC/IATENb | CO3/iaBaTh 0000111eHuSs, | yUeOHUKOM TemMaTuueCcKor
Hble peaki[1u. BOCCTaHOBUTE/Ib, yCTaHaB/IMBaTh aHasioruy, | .49 0 KOHTPOJIsS

OKHCJIeHue, K/1aCCU(ULIMPOBATh, BrinosiHeHne
BOCCTaHOBJIEHUE. CaMOCTOSITE/IbHO BbIOWpATh | 3a7laHUH B




Ymenue OCHOBaHWSI W KpWUTepUW  [Jis | TeTpaju
pacrio3HaBaTh K1accuyKaiuu, yCTaHaB/IvBaTh | BrimonHeHue
OkucUTeNBEHO- MIPUYMHHO-CJIe[ICTBEHHbIE CBSI3H, | TECTOBBIX
BOCCTAHOBUTE/IbHbIE | CTPOUTH JIOTUYeCKOe PpacCyx/eHue, | 3a/laHUM
peakiuy U He YMO3aK/IFoueHue (MHAYKTUBHOE,
OKUC/TUTETbHO- JeNyKTUBHOe W TIO aHaJIoTUH) |
BOCCTaHOBUTE/IbHbIE | [1e/1aTh BHIBOJBI;
peakiuu JI. hbopmHpoBaHUe OTBETCTBEHHOTO
OTHOIIIEHUS K YUEHHUIO, TOTOBHOCTH U
CMOoCOOHOCTH K CaMOPa3BUTHIO U
camMo00pa30BaHMIO HA OCHOBE
MOTHBALMY K 00yUYeHHUI0 U M03HAHHUIO.

56 2) CocrasneHve | YMeHue oripezensate | M. Pabora ¢ Tect
yPpaBHEHUH. CTereHb OKWC/IEHUSI B | yMeHHe CO03/aBaTh, IIPUMEHSITh U | yueOHUKOM TeMaT|uueCcKor
PaccraHoBka CJIOKHBIX BeIleCTBaX | NMpeoOpa30BbIBaTh 3HAKM U CHUMBOJIBL, | 11.50 0 KOHTPOJIS
K03 dUIMeHTOB TI0 CTereHu MoZemd W cxembl i peleHus | CmbicioBoe | 3aflauHUK IO
MeTOZIOM OKHCJIEHUSI. yueOHBIX U IT03HABaTe/IbHBIX 3a/ay; yTeHue XUMUH. 8
3JIEKTPOHHOTO PaccTaBisiTh 8) cMbIC/IOBOE UTeHUE; BrirnosiHeHwe | Kacc
GamaHca. K03 dULIEeHThI JI. dbopmHpoBaHUe OTBETCTBEHHOI'O 3a/laHuii B

MeTO/[OM OTHOIIIeHUs] K yUeHHUI0, TOTOBHOCTH U | TeTpajiu

3/IEKTPOHHOTO CTIIOCOOHOCTH K CaMOPAa3BUTHIO U BeinonHeHue

OasaHca caMm000pa30BaHHIO Ha OCHOBe 3a/]aHUM B

MOTHBALY K 00yUeHUIO ¥ TTO3HAaHHUI0. | 3a/lauHMKa

n7.1,7.2
BreinonHenue
TeCTOBBIX
3a/laHui

57 3.06001eH1E 3HaHus1 00 yMeHWe OpraHu30BbIBaTb yueOHoe | BeimonHenuwe | TecTsl,
3HAaHWUM 10 TemaM | 0COOEHHOCTSX COTPYOHUYECTBO U  COBMECTHYIO | 3aJjaHUi 3aJjaHUS
7-10 CTPOEHHSI aTOMOB JedaTe/lbHOCTH ~ C  y4dTe/NeM U | 33/lauHMKa 3alauHUKa

XAUMUYECKUX CBEPCTHUKAMU; paborars | 1.7.1, 7.2
3/IEMEHTOB B VH/IUBU/Iya/lbHO W B TPYIINEe:HAXOAUTh | BrinonHeHne
3aBUCUMOCTH OT o0Illee  pelleHMe W pa3pellarh | TECTOBBIX




TI0JIO>KEeHHS B KOH(IMKTHI Ha OCHOBe COIVIaCOBaHUS | 3a/laHUM
nepuoiyeCcKon no3uuii U yuéra uHTepecoB; | CocraBieHue
cucreme. (opmynupoBaTh, apryMeHTHUPOBaTb M | KPOCCBOpAa
YMeHue ornipefiefiAiTh | OTCTauBaTb CBOE MHEHUE;
cTerneHb OKHC/IeHNsa B | 10) yMeHre OCO3HaHHO MCHO/Ib30BaTh
CJIO’KHBIX peueBble CPeACTBA B COOTBETCTBUU C
BellleCcTBax . 3azauei KOMMYHUKaL[UU JJ1st
PaccraBnsThb BbIp&)KEHUs] CBOUX UYBCTB, MBIC/IEN U
K03 ULeHTH] B noTpeOHOCTeH;  TJIAHUPOBAHUS U
OKUCJIUTE/IbHO- peryasiqui  CBOeM  /leATeNbHOCTH;
BOCCTAHOBUTE/bHBIX | BjlafleHUe YCTHOM W ITMCbMEHHOU
peaklysiXx MeTOJOM | peubto, MOHOJIOTUeCKOU
3JIEKTPOHHOTO KOHTEKCTHOM peublo;
banaHca JI. popMupoBaHKe OTBETCTBEHHOTO
OTHOLIEHHUS K yUeHUI0, TOTOBHOCTH U
CMoCOOHOCTH K CaMOPa3BUTHIO U
camM000pa30BaHMIO HA OCHOBE
MOTHBALMY K 00YUYeHHUI0 U MO3HAHHUIO.

58 4. KonTponbHasa | 3HaHUS U yMeHUs 10 | M: yMeHue OLleHMBaTh NpaBUIbHOCTH | BemonHennii | TecTel
padora Ned « | Temam 7-10 BBITIOZIHEHUsT ~ y4yeOHOM  3a/au, | 3a/laHUMN
CtpoeHue aroma coOCTBeHHbIe BO3MOXXHOCTHU eé | KOHTPO/IbHOU
I13, IICXD, pelleHusT; paboThI
CTpOeHue JI. ¢opmupoBaHMe OTBETCTBEHHOIO
BelllecTBa» OTHOILIEHHS K YYEHUIO, TOTOBHOCTH U

CIOCOOHOCTM K~ CaMOpPa3BUTHIO
camo00pa30BaHUIO Ha OCHOBe
MOTHBALMY K 00yUeHHIO ¥ TTO3HAHMIO.

Tema 11. Bogopop - poxxaawinuii Bogy ¥ 3Heprumo (3 uaca).

59 1.Bogopog, - YMmenue | M: ymeHue oripefensitb TMOHSTHSA, TecTsl , CBolicTBa U
3/IEMEHT U Ha0/Mo1aTh CO03/1aBaTh 0600611ieHuss, | CMbIC/IOBOE | 3a[jaHHSI TIpUMeHeHue
NpocToe TipeBpalLleHust yCTaHaB/IMBaThb aHaJIOTUH, | YTeHHe 3aJlayHMKa BOJIOpPOZA
BeI|eCTBO. M3yJaeMbIX K/1acCupUIMPOBaTh, BrinonHeHue
[MonyyeHwue. BeIlleCTB,0NUCHIBATH CaMOCTOSITe/TbHO BbIOMpATh | 3a/laHuii B

CBOMCTBA BeIeCTB B | OCHOBaHMSI W KpUTepUW  [7Is | 3a[jauHUKa




xofie K/accuduKalum, yCTaHaB/IuBarh | m.7.1, 7.2
JIeMOHCTPALIMOHHOTO TIPUYUHHO-C/Ie/ICTBEHHbIe CBsi3W, | BoimonHeHue
JKCTIepUMeHTa; yMeHUe | CTDOUTb JIOTUUeCKoe pacCyK/eHue, | TeCTOBbIX
PaCKphIBaTh MPUUMHHO- | YMO3aK/ItH0ueHre (MHOYKTUBHOe, | 3a[jaHU
CJ1e/ICTBEHHYO JleIyKTUBHOE U TI0 aHajJoruu) u
3aBUCUMOCTb  MEX[Y | /lefiaTh BHIBObI;

¢busnyeckuMu JI. ¢opMypoBaHMe OTBETCTBEHHOIO
CBOWCTBaMU OTHOIIIEHHUsI K YUeHUI0, TOTOBHOCTH U
M3yuaeMoro BeIl[eCTBa | CIIOCOOHOCTH K  CaMOPA3BUTHUIO M

U cnocobamMu  ero | caMooOpa3oBaHUIO Ha OCHOBe
cobupanwus, MOTHBAIMY K 00yUYEeHHIO U MO3HAHUIO.
yCTaHaB/IMBaTb  CBfI3b

MeXay CBOMCTBaMU

BelllecTBa u ero

TIPUMeHeHUEM.

60 2. XuMHueCcKue YmeHue M: ¢dopmupoBanre wu  pas3ButHe | Pabora c 3a/lauHKK T10
CBOICTBa U OTMUCHIBaTh BeIeCTB B | KOMIIETEHTHOCTU B obsacTv | yueOHUKOM XUMUU. 8
TpUMeHeHue xope XMMUUECKOoro | ucrosib3oBanus UKT; .38 KJ1acc
BoZopoza. Boja. | skcriepuMeHTa, JI: ¢dopmupoBaHre OTBETCTBEHHOTO | BoimosHeHUe

cobmomars  TIpaBWIA | OTHOIIEHUS K yuebe. I'oToBHOCTE M | JIabopaTOpHBI
TeXHUKU criocobHOCTH o0yyaroImxcst K | X OTBITOB,
6e30macHOCTH. CaMOpa3BUTHI0O M CaMo00pa30BaHUIO | 3a/laHUM B
YuuThCsl  pacKphIBaThb | HA OCHOBE MOTHBALIMK K OOYUYeHUIO U | TEeTpajiy.
TIPUYUHHO- TI03HAHHUIO. BeinosiHeHne
CJ1e/ICTBEHHYIO TeCTOBBIX
3aBUCUMOCTb  MeXAY 3a/laHui
CBOMCTBaMU u

criocobamu cobHpaHws.

YMmeHue [IPUMEHSTh

MO/TyYeHHble  3HAHUS

npu TIpOBeZIeHUU

XUMHYeCKOT0o

9KCTIepUMEHTa,

0TOMpaTh




HE0OX0IUMYIO

H“H(OopMal[1io u3
JPYTUX UCTOUHUKOB.

61 3.IIpakTuyeckas YmeHue M: HayUUThCS pewath | CMBIC/IOBOE Otuer 0
pabora Ne7 | Habmogathb WCCTIeJ0BaTe/IbCKUM MyTeM | UTeHHe TIpaKTUYeCKOn
«[TonyueHue ripeBpaLleHust MOCTaB/IeHHYHO MPobsiemMy BeironiHeHne | paborte
BOjopoAa U | u3yyaeMbix BeiecTs; | JI. ¢dopMupoBaHHe OTBETCTBEHHOTO | aDOpPAaTOPHEI
HCC/Ie[j0oBaHue OMHUCHIBaTb  CBOWMCTBA | OTHOLIEHUS K yUeHHIO, TOTOBHOCTU U | X OMbITOB
€ro CBOMCTB». M3y4yaeMbIX BeIeCTB B | CIIOCOOHOCTH K  CaMOpPa3BUTHIO H

xoze XUMHYeCKOro | caMoobpa30BaHHUIO Ha OCHOBe
5KCIIepUMEHTa; MOTHBAL[M K 00y4YeHHIO ¥ TI03HAHUIO,
MPUMEHSITh yMeHHe y4yacTBOBaTb B COBMECTHOM
TIONyueHHble  3HAHUS | 00CY)X/]€HUH pe3y/IbTaToOB OTIBITOB.
npu NIpOBeZieHUU
XUMHUECKOTO
JKCIIepUMeHTa.

Tema 12. I'astoress! ( 5 yacoB) +2 pe3epBHBIX

62 1.I'anoreHsr — | YMeHue ucnonb3oBatb | M:  ¢dopmupoBaHve U pas3Butue | CMbIC/IOBOE . 3aJaUHVIK I10
XUMUUeCKUe 3HaHUs AJ1s1 9KOJIOTUUECKOTO MBILIeHUsI, YMeHUe | yTeHue XUMUU. 8
3/1eMEeHTBI Y | COCTaB/IeHUs NPUMEHATb €ro B II03HAaBaTe/lbHOW, | BeinonHeHnue | kmacc
TpOCThIe XapaKTepUCTUKH KOMMYHUKaTUBHOM, colManbHOM | 3a/laHUM B
Bell|eCTBa €CTeCTBEHHOI0 MpakThKe W NpodeccroHanbHOM | 3aJjauHMKa

ceMeliCTBa rajloreHOB, | OpHEeHTallUH. n7.1,7.2
OMKCHIBaTh CBOMCTBA JI. ¢opmupoBaHHe OTBETCTBEHHOrO | BrirnosHeHne
rajioreHoB B XO/ie OTHOLLIEHUS] K YYeHUI0, TOTOBHOCTU U | T@CTOBBIX
JleMOHCTPALMOHHOTO CrocoOHOCTM K  CaMOpa3BUTHIO U | 3aJjaHuM
JKCTIepUMeHTa , camMo00pa30BaHUIO Ha OCHOBe

MIPOBOJIMTH HEC/IOXKHbBIE
XUMUYECKHE OTIbITHI,
co0OJTro1aTh TIpaBUIa
TeXHUKH 0e30T1acHOCTH
TIpH MPOBEIeHUH
HaO/MogeHni 1

MOTHBALIMH K 06YIJEHI/II-O U MIO3HAHUIO.




OTIBITOB; YUWUTHCS
pacKpbIBaTh MPUUHMHHO-
CJIe/ICTBEHHYIO
3aBUCUMOCTb MeXAy
bu3znueckuMu
CBOMCTBaMHU
M3yuyaeMoro BelrlecTBa
U criocobamu ero
cobupanus,
yCTaHaB/IMBaTh CBSI3b
MeXKJy CBOWCTBaAMH
BelllecTBa U ero
NIpUMEHEeHHEM,
oTbuparh
HE0OX0IUMYIO
“H(OopMal1io U3
JIPYTUX UCTOUHUKOB

63

2. dusnueckue u
XUMHUYEeCKHUe
CBOMCTBa
rajioreHoB

YMeHHe MCIOIb30BaTh
3HaHUS JIJ151
COCTaBJICHUS
XapaKTepPUCTHUKU
€CTeCTBEHHOI'0
CeMelCTBa rajioreHos,
Hab/Mo1aTh
ripeBpalleHust
M3yuyaeMbIX Bell|eCTB,
OITMChIBAaThL CBOICTBA
rajioreHoB B X0jie
JIeMOHCTPALMOHHOTO
9KCIIepUMeHTa ,
TIPOBO/IUTH HEC/IOXKHBIE
XUMHUYECKHE OTIBLITHI,
co0OJTro/aTh TIpaBUIA
TeXHUKH 0e30I1acHOCTH

M: yMeHue CaMOCTOAITE/IbHO
OTipeZie/IATh LIeld CBOEro o0yueHus,
CTaBUTb U (OPMYIUPOBATH Ijisi Celst
HOBbIe  3aJauM B  yuébe U
103HaBaTe/bHOU JesITeTbHOCTH,
pa3BUBAaTh MOTHUBbLI U UHTEPEChI CBOEH
103HaBaTe/IbHOM /IeATeIbHOCTH.

JI. ¢dopmMrpoBaHHe OTBETCTBEHHOIO
OTHOIIIEHUsI K YUeHUI0, TOTOBHOCTH U
CMOCOOHOCTH K~ CaMOpPAa3BUTHIO H
camMo00pa30BaHUIO Ha OCHOBe
MOTHBAL[U K 00yUeHUIO U TT03HAHHIO.

Pa3HooOpa3H
ble 3a/laHUs B
WI'POBOU
¢)0pMe «»»

. 3a1auHMK 110
XUMMUH. 8
KJacc

OnpegeneHve
Kpaxmasa B
MPOAYKTax
MATaHUS




TP TTPOBeIeHNH
HaO/mogeHni 1
OTIBITOB; OTOHMpATh
HeobXoUMYI0
MH(OpMaLIo U3
JPYTHX UCTOUHUKOB

64 3.X710poBOAOPOA. | YMeHUe uCIo/b30BaTth | M: ymeHUue caMmocCToATeNIbHO | CMBICIIOBOE
ConsiHast 3HaHUS 151 MJIaHUPOBaTh  TIYTH  JIOCTV)KEHHS | UTeHHue
KWC/IOTA. COCTaB/IeHuUs Leseu, B TOM yncsie | BeinosnHeHue
Xnopuzbl XapaKTepUCTUKU a/lbTepHaTUBHBbIE, OCO3HAHHO | 3aJjaHUM B

€CTeCTBeHHOT0 BbIOMpaTh Haubosnee 3ddeKTUBHBIE | 3ajaUHHMKA
CeMeMCTBa rajloreHoB, | CIocOObI  pellleHWs  yueOHBIX ™ | 1.7.1, 7.2
HabsoaTh ro3HaBaTe/IbHBIX 3a/]ay; BeimosiHeHne
TipeBparlLeHust JI. ¢opmupoBaHMe OTBETCTBEHHOTO | TECTOBBIX
M3yyJaeMbIX BelllecTs, OTHOILIeHUS] K YYeHUI0, TOTOBHOCTH U | 3a/laHuM
OTMChIBaTb CBOMCTBA CrocoOHOCTM K  CaMOpa3sBUTHIO U

rajloreHoB B X07ie camMo00pa30BaHHUIO Ha OCHOBe
JIeEMOHCTPALIMOHHOTO MOTHUBALMY K 00y4YeHHIO U MO3HAHUIO.
JKCTIepuMeHTa ,

MIPOBOJUTD HECJIOKHbBIe

XUMUYECKHUE OTIBITHI,

cobsmozaTh TIpaBUIa

TEXHUKHU 0€30MacHOCTH

TIpY TIPOBeIeHNH

HaOJTroeHnl 1

OTIBITOB.

65 4.IlpakTHueckas | YMeHue HaO/M01aTh M: HayYUThCS peliath | BeimosHeHWe | OTUeT o
pabora Ne8 | mpeBpaitieHus HCCIIe/I0BaTeIbCKUM nyTeM | 1abopaToOpHBI | TIPAaKTHUeCKOH
IMonyuenue M3yYaeMbIX BelllecTB; MOCTaB/IEHHYIO MPob/iemy; X OTIBITOB, M0 | paboTte
COJITHOM OMMChIBATh CBOMCTBA JI: ¢dopmypoBaHHe OTBETCTBEHHOIO | UHCTPYKLUMU.

KHC/I0ThI U | BellleCcTB B xXojie OTHOIIIEHUs1 K yuebe, TOTOBHOCTh M | CocTaBieHHe
ONbITBI C HeMH. | IEeMOHCTPALIMOHHOTO U | CITIOCOOHOCTh K CAaMOpa3BUTHIO U | OTYeTa O
Pemenue nabopaTopHOTo camMo00pa30BaHHUIO Ha OCHOBe | MpaKTHYeCKou
JKCIepUMEeHTaJl | SKCIIePUMEHTa,; MOTHBaIMY K 00yUeHUIO M TI03HAHHIO, | pabore




BHBIX 3ajad II0
TEMe

MPpUMEHSATD
MoJiydueHHbIe 3HaHUA

yYMe€HHEe Yy4YaCTBOBATb B COBMECTHOM
OGCY)K,ZLEHI/II/I Pe3y/1bTaTOB OIIbITOB.

«'anoreHs» TIpY NIPOBeIeHUU
XUMHUUECKOTO
5KCIIepUMEHTa.

66 5.060061meH1e 3HaHue ¢pu3nUeckKux U | M: ¥YMeHHe opraHu30BbIBaTh yueOHoe | PereHue Kaptouku,
3HaHUM Mo | XUMUYeCKUX CBOUCTB COTPYAHWYECTBO U  COBMECTHYIO | 3aJjaHUM TeCTbI
TeMam: BOJIOPO/la M TaZIOTEHOB | eATebHOCTb € yudTeseM U | BoimosHeHue
«CBoticTBa Y UX COeIMHeHUM CBepCTHUKAMUY; paboTaThb | TeCTOBBIX
BOJIOPO/a, VHVBUYyalbHO W B TpyIIe; | 3a/laHui
rajJorTeHOB U UX HaXoZuTh 00IIiee peiieHWe Ha ocHoBe | Pabota B
COeMHEeHUI» COIVIacOBaHUsl TMO3WMLMKM W  yueTa | KOMaHJe
Wrposoi1 ypok MHEHUH JAPYTUX YYEHUKOB.

JI: popmupoBaHUe KOMMYHHUKAaTUBHOU
KOMIIETEHTHOCTH B OOIIeHUd U
COTPYZJHUYECTBE CO CBEPCTHHKAaMH,
B3pPOC/IBIMU B rporjecce
obpa3oBarebHOM. OO011jeCTBEHHO-
TI0/1e3HOM, yueOHO-
HCC/eloBaTelbCKOM, TBOPYECKOW U
JIPYTUX BUJOB [IeSITe/IbHOCTH.

67 6. NroroBas | 3HaHVA U yMeHUS 3a M: ymeHue oLleHMBaTh MPaBUILHOCTh | BoimomHenuii | Tectbl audd.
KOHTPO/IbHasI KypC XMMUM 8 Kjlacca | BBITIOJIHEHWs1 ~ yueOHOW  3afauu, | 3afaHuit
pabora 3a Kypc 8 coOCTBEHHBIE BO3MOKHOCTH eé | KOHTPOJILHOM
KJ1acca peLLeHus; paboThI

JI. ¢dopmrpoBaHre OTBETCTBEHHOIO
OTHOILIeHUS] K YYeHUI0, TOTOBHOCTU U
CrocoOHOCTH K  CaMOpa3BUTHIO U
camMo00pa30BaHHUIO Ha OCHOBe
MOTHUBAIMY K 00yYeHHIO U MO3HAHUIO.

68 7.060011eH1E 3HaHue pusnyeckux u | M: YMeHue opraHu3oBbiBaTh yueOHOe | PelieHue Kaprouku,

3HaHUU XUMUUECKUX CBOMCTB COTPYJHUYECTBO U  COBMECTHYIO | 3a/laHWM TeCThI
OCHOBHBIX XMMUUECKUX | IeATelbHOCTh  C  yuuTesieM U | BeimonHeHue
CcoeJMHeHU! CBePCTHUKAMU; paboTaThb | TeCTOBbIX




VHUBUYyalbLHO W B TPYIIIe;
HaxoAuTh 00IIlee pellleHHe Ha OCHOBe
COIVIaCOBAaHUS IMO3MLMM U y4eTa
MHEHUM IPYyTUX yUeHUKOB.

JI: dhopMupoBaHre KOMMYHUKaTUBHOM
KOMIIETeHTHOCTH B OOIIeHWu U
COTPYZHUYeCTBE CO CBEPCTHUKAaMH,

B3POC/IBIMU B nporiecce
oOpa3oBareibHOM. OO0r111eCcTBEHHO-
T10JIe3HOM, yuebHO-

UICCTIe/lOBaTe/IbCKOM, TBOPYECKOM U
JPYTUX BUJOB /lesITe/IbHOCTH.

3a/laHUM
Pabora B
KOMaH7ie




Pa3aen 9. Marepua/ibHO-TeXHHYeCKoe o0ecrieueHrHe 00pa3oBaTe/IbHOTO MpoLecca:

Peanu3anusi 1jesield, sIB/ISFOLIMXCS TVIaBHBIM ycyioBUeM 3¢ ¢deKTUBHON yueOHOM /lesTe/IbHOCTH IIKOJIbHUKOB, HEBO3MO)KHa 0e3 MCI0/Ib30BaHKSs
OCHOBHBIX 00pa3oBaTe/bHBIX PECYpPCOB: yueOHHKOB, y4eOHO-METOJMUECKHMX MaTepuasioB, HAISAAHbIX [eMOHCTPAL[OHHBIX Mocobuii u Tabsu,
npyubOpOB U TIpHCNOCObIeHni, a TakkKe COBpPeMeHHbIX WH(OPMALIMOHHBIX CUCTeM, VIHTepHeT, 37eKTPOHHBbIX yuyeOHMKOB. [Ipu orbope cpezcTs
oOyueHrsi coOMOieHBI CIeyIOIe YC/IOBUS: yUTeHa CrieluduKa TpejMeTa M COOTBETCTBEHHO BKJIFOUEHBI XapaKTepHbIe TOMBKO AJisi Omomoruu
CPe/ICTBA; YUTeHbl JIOCTM)KEHHSI HOBEMIIMX WH(OPMAaLMOHHBIX TEXHOJIOTWM (My/bTHMeZMa, WHTepaKTHWBHas [O0CKa, ay/lMOBU3ya/ibHble Cpe/CTBa);
ocoboe BHMMaHWe O0OpaljeHO Ha CpeAcTBa OOyueHHWs, COfep)KaHHe KOTOPBIX MMeeT KOMIUIEKCHBIM XapakKTep; yuTeHO COOofieHre CHCTeMHOCTH,
obecrieunBarolieit mocobussMy U 060pyAOBaHUEM BCe pasfiesibl U TeMBbI.

PECYPCHOE OBECIIEYEHHUE:
YueOHasi muTeparypa
H.E.KysnenoBa, 1.M.TutoBa, H.H.I'apa, A.FO.)Kerun. Xumus. 8 knacc. - M.: Benrana-I'pad
H.E.Ky3nenoBa, U.M.TutoBa, H.H.I'apa. Xumusi. 9 knacc. - M.: Benrana-I'pad,
3a/lauHUKU:
H.E.Ky3nenoBa, A.H.JIéBkuH. 3ajauHuK o xuMuu. 8 knacc. - M.: Benrana-I'pad,
H.E.Ky3HenoBa, A.H.JIéBkuH. 3aiauHuK 1o Xxumuu. 9 knacc. - M.: Benrana-I'pad,
CripaBOYHUKY T10 XMUMUU

CnucoK caiiToB N0 XUMHUH /1A YUALIMXCA M YUUTe/IsA

Ne | HazeaHue catima uau cmambu CooepaicaHue Aopec (Url)

1 XUMUSA U )KU3HD; http://www.hij.ru

O/eKTpOHHAs BepCHsl HayUYHO-TIOMY/ISIPHOTO )KypHasia. ApXuB

Hay4YHO-TIONY/ISPHBIN
JKypHamn

coJiep>KaHuki HoMepoB. JI0CTym K TI0JIHOM BePCUM >KypHasa uepe3
pervcTpanuo. OdopmsieHre MOATHMCKU

2 Alhimik [Tone3Hblie coBeThl, 3P PeKTHbIE OMbIThI, XUMUUECKHe HOBOCTH, http://www.alhimik.ru
BUPTYasIbHbIN PENeTUTOp, KOHCY/IbTaluu, Ka3ychl v T. /.
3 | C-BOOKS JluTeparypa 1o XuMuu http://c-books.narod.ru
A30yka Beb-TionCKa MeTopuka rovicka nHpopmaryu 1o xuMur. O630p becriatHbix | http:/www.chemistry.
4 JLIs1 XUMUKOB MaTeHTHBIX 0a3 aHHBIX. E>keMecssuHble aHHOTAI[UH HOBBIX bsu.by/abc/
XVUMHWYeCKUX HayYHBIX PECYPCOB
5 | MexaHu3Mbl . http://www.tl.ru/~gimnl3/docs/
. OCHOBHbBIE TUTTBI MEXaHU3MOB XUMHUYeCKUX PeakLui e
OpraHUuYeCKUX peakLvi ximia/him2.htm http://www.tl.ru
6 | OnopHble KOHCIIeKThI http://khimia.ri 1 .ru/

10 XUMHI

[ToypouHble KOHCIIeKThbI /1J1 LKOIBHUKOB 8— 11-X KaccoB



http://www.hij.ru/
http://www.tl.ru/
http://www.chemistry/
http://c-books.narod.ru/
http://www.alhimik.ru/
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7 . Onucanus peakuyi, ¢hortorpaduu, cripaBoyHasi UHGOpMaLys http://shnic.narod.ru/
HeopraHuyeCcKor XUMUHU peaxiui, ¢ paguu, crp (popmany P
[Tepuoanueckas . http://www.jergym.hiedu.
VcTopusi OTKPBITHS 3/IEMEHTOB U MPOMCXOXK/IeHHe UX Ha3BaHWH, .
8 | cucreMa XMMHUYeCKHUX o cz/~canovm/vyhledav/variarity/
ornucanve GU3NUeCKUX U XUMHUUYEeCKHUX CBONCTB
3/1IeMEHTOB rusko2.html
COOpHUK pacueTHBIX 3a/iau 110 HeOpraHU-4eckou u
PacueTHble 3asaumn P pacH A P http://lyceuml.ssu.runnet.
9 OpraHuyveCcKol XMMHH /11 pabOThI Ha IIKOJIbHOM CITEIKYpCe. .
10 XUMUU ru/~vdovina/sod.html
CIHMCOK JUTep-phl
10 | Xumus 151 BCex ONeKTPOHHBIY CIIPABOUHKK 3a TOJTHBIN C XUMHUHU http://www.informika.ru/text/
A P P P database/chemy/START.html
[IkosmbHast XUMUS CripaBOUHMK M yu4eOHUK 110 XMMUU. [ 71aBHast 0COOeHHOCTb — .
11 N http ://www. schoolchemistry.by. ru
CIIpaBOYHKK XUMKaJ/bKY/IATOP, KOTOPbIY yMpOILlaeT pellieHue 3a/iau 1o XUMUU
OneKTpOHHas
P Kuuru v aHanutrueckre 0630pbl. YueOHuKY. XKypHaibl. .
12 | 6ubmuoTeka http ://www. chemnet.ru/rus/ elbibch.html
YueOHbIe 0a3bl JaHHBIX. HoOeeBCKye TpeMun 1o XUMHH
10 XUMUH
OO6rast u Marepuabl 10 0011[el XUMUHU /IS YUAII[UXCS XUMHUKO- .
H P H AV yaam http://lib.morg.chem.msu.ru/
13 | HeopraHuueckas O10/IOrMUeCKUX KJIaCCOB: OCHOBHbBIE TIOHSITUSI XMUMUH, CTPOEHHe .
tutorials/korenev/1 .doc
XUMMUS: YacTh 1 aToMa, XMMUUecKasl CBsI3b
O61as Marepuaribl 10 HEOPraHWUYECKOW XUMUU /1S yUaluXCsi
i Crelau3uPOBaHHBIX XUMUKO-OMO/IOTHYECKHUX K/TaCCOB: http://lib.inorg.chem.msu.ru/
14 | v HeopraHuyeckas o . .
OCHOBHbIe K/IaCChl HeOpraHUYeCKUX CoefiMHeHUH, uX cBolicTBa U | tutorials/korene v/2 .doc
XVMMUS: 4acCTb 2
CrIoCco0bI MOyYeHust
JKcIieprMeHTa/IbHbIN . .
YueGHoe rocobue 1o 0611el XUMUH, OT/INYAOIIeeCst HayYHOH http://www.chem.msu.su/rus/
15 | y4yeOGHMK 1o XUMHUU o N
CTPOTOCTBIO U3/I0XKEeHUsI U CUCTEMOM orpe/ie/ieHUi school/zhukovl/welcome.html
n1st 8— 9-X K/accoB
[porpamuioe AHHOTHPOBaHHbIE CCLUIKU Ha CYI[eCTBYIOIIMe TIPOrpaMMHbIe
16 | O6ecreueHue b YIECTBYIOHHE Hporp http://chemicsoft.chat.ru/
pecypchl 0 XUMHUU
10 XUMUHU
COOpHUK pOCCUUCKUX HayUHBIX U 00pa30BaTeIbHbIX
nybvkanyu 1o xumun. CripaBouHasi MiHGopMarus 1 6a3bl
D/eKTpOHHas aHHBIX M0 XUMUU. Marepuarisl [i/1s1 LIKOJbHUKOB. D/IeKTPOHHbIe .
17 P A P A P http://www.chem.msu.su/rus/ elibrary

Oub/IMoTEeKA TI0 XUMUU

yueOHUKU. 3a/laHus1 BCTYTIMTE/IbHbIX 9K3aMEHOB 110 XUMHH B
MI'Y. 3apauy x¥MUueCcKux onumiuaz. Mynstumeua-
1y OMKaLu




VIHTepakTHBHBIN KYpPC MOATOTOBKY K 1|eHTPaIM30BaHHOMY
TecTUpOBaHUIO U EI'D 1o xumuu. 151 3aperucTpupoOBaHHBIX
TI0/Tb30BaTe/Iei: TeCThbl, TeOpeTHUYeCKUii pa3dop perieHnii. B

18 | PemeTuTop 1o xumuu http://chemistry.nm.ru/
cBOOOHOM Zl0CTyTIe: MPOOHBIE TeCTHI, TUTepaTypa, HEKOTOPhIe
XUMHUUeCKHe MporpaMMbl. MeTozinueckue peKoMeHAALUN JJist
noarotoBku K LT u EI'D no xumum
Poccuiickast aucTaHIMOHHAS
19 | ouMmMiMazia MIKOLHUKOB [ucTaHIIMOHHBIE OJTUMITHAZBI TI0 XUMUU http://www.muctr.edu.ru/ olimpiada/
110 XUMHUHU
Marepuasel onumnuaz no xumun. Onvcanve oneIToB. CBOMCTBA .
XuUMHUUecKast P A N http://www-windows- 125 1 .edu.
20 3/IeMeHTOB. XUMHUeCcKHe CBolicTBa MuHepasoB. C/ioBapb .
CTpaHUuKa yar.ru/russian/cources/chem/

XUMHUYECKHNX TEPMHWHOB

TexHHUeCKHE CpeACTBa 00yueHust

HoyTOyK, mpoeKkTop, WHTepaKTUBHas J0CKa, TeJIeBU30D, BUA€OMarHUTO()OH Y ueGHO-MPpaKTHYECKOe H Yue0Ho-/1abopaTopHoe 000pyaoBaHie
[TprbopkI, HAGOPHI MOCY/BI ¥ TaOOPATOPHBIX TIPUHA/IEKHOCTEH /711 XUMHUUECKOT0 SKCIIepUMEeHTa

OO111eT0 Ha3HAYEHUS

Harpesarte/ibHble TpUO0PHI (CITUPTOBKA)

Jlocka /151 CYLLKM TTOCY/bl

JeMoHCTpaLiOHHBIE

Habop nocyzbl 1 IpyuHaAIeXXHOCTeH /1J1s AeMOHCTPALIMOHHBIX OTBITOB M0 XUMUU

[IITaTuB AJ1s1 IEMOHCTPALMOHHBIX MPOOUPOK

Habop duiakonoB (250 — 300 Mz /71 XxpaHeHUsl PACTBOPOB PeaKTUBOB)

KoMriekTnl JINjS: | naﬁopaToprlx OIIBITOB U MMPAKTUYECKHUX 3aHATHH 0 XUMHH

Beckh!

Ha6op nocyzibl ¥ IPUHAIJIEXKHOCTEH /17151 YYeHUUeCKOT0 YKCITIePUMEHTa

HabGop 6aHOK /1151 XpaHeHHUs TBepAbIX peakTHBOB (30 — 50 M)

Habop ck/istHOK ((h/1akoHOB) /11T XpaHEHUS! paCTBOPOB PeaKTUBOB

Hab6op npubopoxk (I1X-14, I1X-16)

Harpesaresiu npubops! (crimptoBKH (50 M)




[Tpubop A5 TIOMyYeHHs Ta30B

[ItaruB naboparopHbiii xumuueckuit IIJIX

Mopaenu
Habop zi/1s1 MOZileTMpOBaHUsi CTPOEHUsI OPraHUUYeCKUX BeIlleCTB

Harypa/ibHble 00beKTHhI
KOJIJIeKIIUH

ATIOMUHUI

Mertasibl ¥ CILJIaBbI

MuHepasibl ¥ TOpHbIE TOPO/bI

HedTb 1 BayKHeMIIIMe TIPOAYKTHI ee mepepaboTKH

ITnacTmaccel

CTek/o u u3ieNivs U3 CTeK/a

Tormso

UyryH u craib

PeakTuBBI

Ha6op «KucinoTei»
Kucnora cepnas
Kucsiora consiHast

Habop «KucaoTbi»
Kucsora a3oTHast

Habop «I'napokcuzbi»

Habop «OKcHibl MeTasyIoB»

Habop «MeTasbi»

Habop «OrHeoracHbie BelecTBa»
Cepa (Topo1110K)
docdop KpacHbIi

Habop «I'ajoreHbi»
Bpom
Nog

Habop «I"ayoreHuib»

Hab6op «Cynbhartbl. Cynbhutsl. Cynbhuab»

Habop «KapboHaTtbi»




Habop «®ocdarsl. CUIMKaThbI»

Habop «Artjetatsl. Pomanupl. CoeiHeHUs XKejie3a».

Habop «CoenuHeHusi MapraHia»

Habop «HwuTtpatbi»

Habop «/HAMKATOPbI»

Habop «¥YrneBomopozpi»

Habop «Kucnopozcojepkalijie opraHiyeckuie BelljecTBa»

Habop «KucnoTbl opraHuueckue»

Habop «¥YrneBozbl. AMHHBI»

Habop «Marepuabi»




	Водород и его важнейшие соединения(3ч)
	Галогены (5ч)
	Раздел 7. Тематическое планирование
	Реализация целей, являющихся главным условием эффективной учебной деятельности школьников, невозможна без использования основных образовательных ресурсов: учебников, учебно-методических материалов, наглядных демонстрационных пособий и таблиц, приборов и приспособлений, а также современных информационных систем, Интернет, электронных учебников. При отборе средств обучения соблюдены следующие условия: учтена специфика предмета и соответственно включены характерные только для биологии средства; учтены достижения новейших информационных технологий (мультимедиа, интерактивная доска, аудиовизуальные средства); особое внимание обращено на средства обучения, содержание которых имеет комплексный характер; учтено соблюдение системности, обеспечивающей пособиями и оборудованием все разделы и темы.



