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[osicHUuTeEIbHASA 32N CKA

Hacrosmas nporpamMmma o XMMHUH COCTaBJIeHA Ha OCHOBE:

1. depepanpHoro 3akoHa «O6 obpazoBanuu B Poccuiickoit @enepanun» No273-D3. ot
29.12.2012.

2. @epepatbHOTO TOCYIAPCTBEHHOTO 00pa30BATENBHOTO CTaHJapTa OCHOBHOTO OOIIETO
00pa3zoBaHus, YTBEPKIEHHOTO NMpPHKa3oM MuUHHCTEpCTBA 00pa3oBaHus W Hayku PdD ot 17
nekabpst 2010roga Nel897.

3. OcHoBHOM 00pa3zoBaTeIbLHON MPOrpaMMbl OCHOBHOTO o0Iiero oopaszoBanus MAOY
«COILI Ne37».

4. llIxonsHOTO yueOHOTO TIaHa MAOY «COII Ne37» na 2021-2022 yueOHbIH rou.

KanennapHo-remMaTHueckoe IUIAaHHPOBAHME COCTABIEHO C YYETOM IPOrPAMMBbI
BOCIHUTAHUS HA OCHOBAHUU CIICAYIOIIUX TOKYMEHTOB:

1. Crparerun pasButus Bocnutanus B Poccuiickoit @enepanun Ha nepuoxn o 2025
rona (pacnopsbxenue [IpaBurensctBa Poccuiickoit deneparuu ot 29 mas 2015 roma Ne 996-p).

2. Ilpukaza Munucrepctsa npocsenieHust Poccuu ot 11.12.2020 N 712;

3. Paboueii nporpammbl Bocriutanuss MAOY «COILL Ne 37», yTBep:kIeHHOM PUKa30M
ot 31.08.2021 ropa.

5. [IpumepHOil mporpaMmbl MO XUMHH JJIs1 8-9 KI1acCOB.

Anpecar

[IporpaMMa pexkoMeHIOBaHA y4amumcs A oO0ydyeHus XuMuu B 9  Kiacce
00111e00pa30BaTeIbHON IIKOJIBI.

O0beM ¥ cpokH 00yUYeHUs

[Iporpamma mo xumuu o0muM oObeMoMm 68 yacoB (2 yaca B Hemenro, 0a30BBIi
YpOBEHB) H3y4aeTcs B TeueHue ydeOHOro roja, corjacHo basucHoro y4yeOHOro IuiaHa
0011e00pa30BaTEIBLHOTO YUPEKICHUS.

PoJib 1 MecTO ANCHUILIMHBI (KypCca, IPpeAMeTa)

Kypc Bxomur B UMCIO JUCUMIUIMH, BKJIIOYEHHBIX B Y4e€OHBIM TUTaH IS
oOmieo0pa3oBarenbHbIX yupexaeHuid P®D, ocoboe MecTo HaHHOTO Kypca OOYCIOBICHO
HEO0OXOIUMOCThIO (OPMHUPOBAHUS IIEIOCTHOTO IMPEJACTaBIEHUS O MHpPE, OCHOBAHHOTO Ha
NPUOOPETEHHBIX 3HAHHMSIX, YMEHHUSAX M CHoco0ax MAESITeNbHOCTH, MPUOOPETEHUH OIbITa
pa3HoOOpa3HOW JeATEeIbHOCTH, MO3HAHUS W CAMOIO3HAHMS, MOJITOTOBKE K OCYIIECTBIIEHUIO
OCO3HAHHOTO BbIOOpA MHAUBUAYATbHONH 00pa30oBaTeNbHOMN WK MPOo(decCHoHaIbHON TPaeKTOPHUH.
N3yuenne nmaHHOTO Kypca TECHO CBSI3aHO C TAaKUMU JTUCHHUIUIMHAMU, KaK OMOJIOTHS, T€OJOTHS,
¢busnka, MaTeMaTHKa, SKOJIOTHSI.

AKTVaJbLHOCTD

B Hacrosiee Bpemsi K 4HMCITy Ba)KHBIX BOMPOCOB OOpa3oOBaHUs OTHOCHUTCS mpoOiema
00y4YeHUs: XUMUU. XUMUS SBJISETCS MEXKIUCIUIUIMHAPHON HAYKOW M WUTPAET KIIOYEBYIO POJb
cpenu ecrtecTBeHHBIX HayK. OHa pgaer ¢yHIaMeHTalbHbIE 3HAHHUS, HEOOXOTUMBIE s
MPUKIAIHBIX HAyK, TaKMX KaK acTPOHOMHS, MaTepHAIIOBE/ICHHUE, XUMHUYECKas TEXHOJOTHS,
MeaunurHa U papmakosorus. Kypc XuMuu B 1IKOJIE€ B HACTOAIIEE BPeMsl HAXOAMUTCS B CBS3H C
IPYTMMH JUCUHUIUIMHAMU ((U3HKOM, MaTeMaTUKOH, Ouosiorued, reosjoruei, 3KOJIOTHEN).
[IpenogaBaHrie XWUMHHM pPa3BUBACTCS B HAMpPaBICHUH BCe OOJNBIIETO COOTBETCTBUS Y4eOHOI
JTUCIUTIIMHBI XUMUYECKOH Hayke — €€ CHCTeME W XapakTepy MpOsBIsSEMON HayYHOU
JeATETbHOCTH.

OCo0eHHOCTH IPOrPAMMHOI0 MaTepuaJja

Crneunduka maHHONW y4eOHOW JAMCHUIUIMHBI  OOYCIOBIIEHA BO3PACTHBIMH U
MICUXOJIOTHYECKUMH ~ OCOOCHHOCTSMH ~ JTAHHOTO  BO3pacTa, OCHOBaHA Ha  MPUHIIMAIAX
WHAUBUAyAIU3aluy U JudPepeHnanuy MmaTepuana.

Ha »orame ocHOBHOrO 0OIIEro cpeaHero o0pa3oBaHUsS TMPOUCXOIUT BKIIIOUEHHUE
o0ydaeMbIX B MPOEKTHYIO M UCCIEAOBATEIbCKYIO JESTEIBHOCTh, OCHOBY KOTOPOW COCTABIISIFOT
Takue ydeOHble JEWCTBUSA, KaK yMEHHWE BHJETh MPOOJIEMBl, CTaBUTh  BOIMPOCHI,
KJIaCCU(UIIUPOBAThH, HAOIIOIATh, MPOBOIUTEH IKCIIEPUMEHT, JIeNaTh BBIBOJBI U YMO3aKIIIOUEHUS,




OOBSICHATD, JIOKa3bIBaTh, 3AIIMIIATh CBOM WJEH, AaBaTh ompeneneHus mnousatusMm. Crona xe
OTHOCATCS TPUEMBI, CXOAHbBIE C OIpPEICIICHUEM MOHATUI: OMNHMCAaHUE, XapaKTEpUCTHKA,
pa3bsCHEHUE, CpaBHEHHE, pa3IMyeHHe, Kiaccu(ukauus, HaOIIOJCHHWE, YMEHUS M HaBBIKU
IPOBE/ICHUS] JKCIEPUMEHTa, YMEHMs [ellaTh BBIBOAbI M 3aKJIIOUEHUs, CTPYKTYypHUpOBaTh
Matepual W Jp. OTH yMEHHUs BeAyT K ()OPMHUPOBAHMIO IO3HABATEIBHBIX MOTpPeOHOCTEH U
Pa3sBUTHIO IO3HABATENbHBIX crHocoOHocTed. Takum oOpa3om, B mporpaMMme OOO3HAYEHO
LieJIeTIoNIaraHue Kypca XMMHUH Ha pa3HbIX YPOBHAX: HA YPOBHE METAIIPEIMETHBIX, IPEAMETHBIX U
JUYHOCTHBIX  Lieled; Ha ypOBHE METANpPEIMETHbIX, MPEAMETHBIX W  JIMYHOCTHBIX
00pa3oBaTeNbHBIX pPE3yNbTaTOB (TpeOOBaHMIA); HA ypoBHE y4eOHBIX AeicTBHil. OcoOeHHOCTH
coJepkaHus 00y4eHHsI XUMUU B OCHOBHOMH IIKOJIE O0YCJIOBJIEHBI CIEIM(PUKON XUMUH KaK HAYKU
U TOCTaBJICHHBIMH 3a7auaMi. OCHOBHBIMHU MPOOJIEMaMH XHUMHHU SIBIISAIOTCS M3yYSHHUE COCTaBa U
CTPOEHUS BEILECTB, 3aBUCUMOCTU MX CBOWCTB OT CTPOEHUS, IOJIyYCHHE BEIIECTB C 3aJlaHHBIMU
CBOMCTBAMM, UCCIIEOBAHUE 3aKOHOMEPHOCTEN XUMHUUYECKUX PEAKLUKA U ITyTEH YIIpaBICHUS UMU
B II€JISIX MOJYYEHHUs BEIECTB, MaTepualioB, s3Hepruu. [loaromy B mporpamme no XMMUHU HaLUIU
OTpaXEHUE OCHOBHBIE COIEPKATEIbHBIEC TMHHUU:

o éewjecmeo— 3HAHUS O COCTaBe€ W CTPOEGHUHU BELIECTB, HMX BaKHEHIIMX

(U3NIECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTMYECKOM JICHCTBHH;

o Xumuueckas peakyus— 3HAHUS 00 YCJIOBUSAX, B KOTOPBIX IHPOSIBISIOTCS

XMMHYECKHE CBOWCTBA BEILLECTB, CIIOCO0aX YIPABICHHUSI XUMUUYECKMMHU IIPOLIECCaMH;

. npumMeHeHue 6ewjecmeé— 3HAHUS U OIbIT NPAKTHUUECKON JESTENbHOCTH C

BEIIECTBAMH, KOTOpbIE HamOoJiee YacTo YMOTPEOISAIOTCS B TOBCEIHEBHOW JKU3HH,

IIMPOKO UCTIONIb3YIOTCS B TPOMBILIEHHOCTH, CEJIbCKOM X03s1iCTBE, Ha TPAHCIIOPTE;

o A3bIK XUMUU— CUCTEMA BAXKHEHIIMX MOHITUA XUMHHM M TEPMHUHOB, B KOTOPBIX

OHHU OITMCBIBAIOTCSI, HOMEHKJIATypa HEOPraHUYECKUX BEILECTB, T. €. X Ha3BaHUs (B TOM

quciae M TPUBMAIbHBIC), XUMHUYeCKHe (OpMyJibl M YpaBHEHHUs, a TaKKe IMpaBuia

nepeBoia HHPOPMAIUH ¢ ECTECTBEHHOTO SI3bIKA HA SI3BIK XMMUHU M 0OpaTHO.

JIaHHBINA Kypc OpUEHTHPOBAaH Ha peaJI3alUI0 Pa3BUBAIOIIEr0 OOy4eHMsI, B YACTHOCTHU
IPOrHOCTUYECKOW HANpaBJIEHHOCTH H3Y4aeMOIr0 XHMMMUYECKOTO MaTepuana. Ydaummces
npejlaraeTcsi He 3allOMUHATh HAa0Op XMMHUYECKMX (aKTOB, a F€HEepUpOBaTh ITH 3HAHUS HA
OCHOBE OOIINX MPUHIIUIIOB, TEOPUH 1 3aKOHOB XUMUHU.

B coneprxanum kypca 9 kinacca BHayasie 0000LIEHHO PaCKPBITHI CBEJIEHHUS] O CBOMCTBaX
KJIAaCCOB BEIIECTB — METAUIOB M HEMETaJUIOB, a 3aTeéM IOJpPOOHO OCBEIIEHbl CBOMCTBA
LIEJIOYHBIX M IIEJOYHO3EMENBHBIX METaNIOB U TrajoreHoB. Hapsny ¢ stum B Kypce
PAacKpBIBAIOTCSI TaKKe U CBOMCTBA OTJIEIbHBIX BaXXHBIX B HAPOJHOXO3SWCTBEHHOM OTHOIICHUU
BEUIECTB. 3aKaHYMBACTCSI KypC 3HAKOMCTBOM C OPraHWYECKMMH COEIUHEHHUSMH, B OCHOBE
0oTOOpa KOTOpBIX JIEKHUT HJel TEHETUYECKOTO pa3BUTHS OPraHMYeCKHX BELIECTB OT
YIIEBOIOPOAOB 0 OMOMONIUMEPOB (OENKOB U yTIEBOIOB).

Ocoboe BHHUMaHUE YAENAETCS CBS3M H3Yy4aeMoro Marepuana ¢ >XKu3Hbio. OcoObrit
aKLIEHT B NpOrpaMMeE CHAENaH Ha HCIOJb30BAHNWE KOJUIEKTHBHBIX AMCKYCCUHM, IPOEKTHYIO,
TPYNIOBYIO U MapHY paboTy ydaluxcs, 4TO SIBJISETCS OYEBHIHBIM MPU3HAKOM COOTBETCTBUS
COBPEMEHHBIM TPEOOBAaHUAM K OpraHM3aluu y4eOHOro mpolecca.

B nanHoif paboueit mporpaMme 5 KOHTPOJBHBIX paboT, 6 mpakTHUYeCKUX padboT
pacnpezenieHpl 10 TEMaM U MPOBOIATCS MOCIE U3YyYEHHsS] COOTBETCTBYIOIIETO TEOPETHYECKOIO
MaTepuaia, 4To cuMTaercs OoJiee IeraecooOpa3HO, TaK Kak CIYKUT HE TOJBKO CPEICTBOM
3aKpeIyICHUs] 3HaHWN, YMEHUHA U HABBIKOB, HO TaKX€E SIBJISIETCS CPEJACTBOM KOHTPOJIS KauecTBa
uX c(pOpMHPOBAHHOCTH.

IIpennaraemass mporpamma mnocrpoeHa Ha ocHoBe YMK «Xumusa-9», asrop O.C.
["aGpuenss.

B mporpamme  npeaycMOTpeHBl  YpOKH,  HAmpaBJIEHHbIE Ha  PEAM3alLUIo
JUCTAaHIIMOHHOTO O0y4yeHHs. JlucTaHIMOHHOE OOy4yeHHE B HACTOSIIEE BpeMs MOXKET
paccMaTpuBaThCs Kak MHHOBAIIMOHHAs (hopMa 0OyueHUs, KOTOpas MO3BOJISIET MOIy4aTh 3HAHUS
yepe3 UHTEPHET M0/ KOHTPOJIEM YUUTENsl.



Lenp  AUCTAaHUMOHHOTO  OOy4YeHHs —  MPEJOCTAaBUTh  YYCHHKAM  DJIEMEHTHI
YHUBEPCATHHOTO 00pa30oBaHUs, KOTOpPHIE TMO3BOJAT UM J(P(EKTUBHO ananTUPOBAThCA K
U3MEHSIOMIMMCS.  COLMAIBHO-9KOHOMUYECKUM YCJIOBUSM W YCIEUIHO WHTETPUPOBATHCS B
coBpeMeHHOe o0mecTBo. JlaHHBII Bua oOydyeHHs Oa3upyercsi Ha OCHOBE IEPEIOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH, NMPUMEHEHHE KOTOPhIX o0ecreynBaeT OBICTPYI0 M THOKYIO
aJIalTaIMIo [T0]] M3MEHSIOIINECs TIOTPEOHOCTH yYCHHUKA.

C noMoImpI0 JUCTAaHIIMOHHOTO OOYYEeHHs yJOaeTcs pelarb Takue IeJarornyecKue
3a/1a4H, KaK:

J (dbopMUPOBaHKE y YICHUKOB MTO3HABATEIIBHON CAMOCTOSITETbHOCTH U aKTUBHOCTH;
. cozaanue 3¢(HeKTUBHOrO 00pa30BaTEILHOTO MPOCTPAHCTBA,
. pa3BUTHE y JeTell KPUTHYECKOrO MBIIIJICHUS U CHOCOOHOCTH KOHCTPYKTHBHO

00CYXIIaTh pa3IMYHbIC TOUYKH 3PCHHSL.
Copnepxanne o0OpazoBaHMsl XMMHUHM B 9 Kiacce, BKIIOYAIONIEE JUCTAHLIMOHHOE
o0ydeHue, peanusyercs mocpeacTsom Gpopm odydeHus

J yuactue (oHJIaiiH, oduaiiH) B pa3HOOOpA3HBIX WHTEPHET MEPOTPHUSATHIX
(uHTEpHET - (ecTUBAIN, OJUMIINA/bI),

J KOHKYPCBI, BAKTOPHUHBI U T. 11.);

o HOJTrOTOBKA K 9K3aMEHaM;

J OCYILIECTBJIEHHE TPOEKTHON U MCCIIEJ0BATENILCKOM NeATEIbHOCTH;

J OpraHu3aIys TOTIOJHUTENFHOTO 00YyYSHHS TTO0 «HHTEpEecam».

[TpuMeHeHne AUCTAaHIIMOHHOTO O0YYEHUS B YI€OHOM IPOLIECCE MO3BOJISET:

o c/lenaTh YPOK HAarJsAHbIM, KPACOUHBIM, HH(OPMATUBHBIM;

J UCIOJIb30BaTh AU dHepeHIPOBAHHBIN U JTMYHOCTHO-OPUEHTUPOBAHHBIHN MOAXO K
00y4eHu1o;

J AKTUBU3UPOBATH [TO3HABATEIBHYIO JIEATEILHOCTD YUaIIeTOCS;

J MOBBICHTH MOTHBAIMIO YYAIIMXCS K H3YYCHHUIO IPEIMETA;

J pa3BUBaTh MBIIUICHNE H TBOPUYECKHE CIIOCOOHOCTH JICTEH.

LlesieBasi YCTAHOBKA

I'nasnas yenv Kypca:

0c80eHUe BaNCHetluUX 3Hanuli 00 OCHOBHBIX MOHSATHUSX U 3aKOHAX XUMHUH, XUMUYECKOM
CHUMBOJIUKE;

ogradenue ymeHusMu HAOMIOAATh XUMHUYECKHUE SIBJICHHS, MPOBOAUTh XUMHUYECKHIA
AKCIIEPUMEHT, MPOU3BOAUTH PACcUeThl HA OCHOBE XMMHYECKUX (DOpPMYN BEIIECTB U ypaBHEHUI
XUMUYECKHUX PEAKLUM;

passumue TIO3HABATEIbHBIX MHTEPECOB M HMHTEIUIEKTYAIbHBIX CIOCOOHOCTEH B
MPOIIeCCE MPOBEJACHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIILHOTO MPUOOPETEHUS 3HAHUN
B COOTBETCTBUU C BOSHHUKAIOUIMMH KU3HEHHBIMH MOTPEOHOCTAMU,

socnumanue OTHOUIECHUSI K XUMHUH KaK K OJHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIIEMEHTY 00I[e4eNI0OBEYeCKON KYIbTYPHI;

npumMeHenue NOIYYeHHbIX 3HAHUU U yMeHutl 1151 0€3011acCHOTO HCIOJIb30BAHUS BELIECTB
¥ MaTepHalioB B OBITY, CETHCKOM XO35iCTBE M Ha MIPOU3BOJICTBE, PEUICHHS MPAKTHUYECKHUX 3a/1a4
B MOBCEHEBHOMN >KM3HU, TIPEIYIPEKICHUS SBICHHUHN, HAHOCAIIUX BPEJ 30POBBI0 YETIOBEKA U
OKpYKarollen cpere.

Yuebno-eocnumamenvhvie 3adauu npeomema:

u3yveHue OCHOB HAYKU: BOXHEUIINX (PAKTOB, MOHATHH, XUMUYECKUX 3aKOHOB M TEOPHIA,
XUMHYECKOU CUMBOJIMKH, JOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa,;

O3HAKOMEHUeC TEXHOIOTUYECKUM MPUMEHEHUEM 3aKOHOB XMMHH, C HAyYHBIMA OCHOBaMH
XHUMHAYECKOTO TIPOM3BO/ICTBA, C TPYAOM JIFOJIEH Ha XUMUYIECKOM U CMEKHBIX TIPOU3BOJICTBAX;

gocnumanue HPABCTBEHHOCTH, T'yMaHU3Ma, OEpEeKHOTO0 OTHOIIEHUS K TPHUPOAEC U
COOCTBECHHOCTH;




80CNUMAHUEeO0CO3HAHHON TIOTPEOHOCTH B TPY/IE, COBEPIICHCTBOBAHUE TPYAOBBIX YMEHHN U
HaBBIKOB, MOJTOTOBKA K CO3HATEIBHOMY BBIOOpY MpodeccHr B COOTBETCTBHU C JIMYHBIMU
CIIOCOOHOCTSIMH M IOTPEOHOCTSIMH OOIIECTBA;

¢opmuposanue yMeHWN CpPaBHHUBATh, BBIWICHATh B H3YYCHHOM CYIIECTBEHHOE;
YCTaHABIIMBATh MPUYMHHO-CICCTBEHHBIC CBSI3M; JENaTh OOOOIICHHS; CBA3HO M JOKAa3aTENbHO
U3Naratb y4eOHBII MaTepHall; CaMOCTOSITENIBHO IPUMEHSTh, MOMOJIHATh M CHCTEMAaTH3UPOBAaTh
3HAHUS;

¢opmuposanue ymeHUIl 0o0OpamaTbCs ¢ XUMHYECKUMH BEIIECTBAMHM, MPOCTEHITMMHU
npubopamu, 000pyZOBaHMEM; COOJIIOAATh TpaBWiIa TEXHUKH OE30IAaCHOCTH; YYHTHIBATbH
XMMHYECKYIO TIPHPO/TY BEIIECTBA JUIS ITPETyIPEKICHNS ONACHBIX IS YeJIOBEKa SIBJICHUH (TT0’KapoB,
B3PBIBOB, OTPABJICHUH M T. I1.); HAOMIOJATh U OOBSICHATH XMMHYECKUE SIBJICHHS, TIPOUCXOISIIIE B
HpHUpoJie, 1abopaTOpuH, HA MPOU3BOJACTBE U B TOBCEAHEBHOM JKM3HH; (DPMKCHPOBATH PE3YJIbTaThl
OIIBITOB; JIEJIaTh COOTBETCTBYIOLIME 0000IIEHNS;

¢opmuposanue yMEHUN OPraHU30BBIBATH CBOM Y4eOHBIH TpPYXA; IOJIB30BAThHCS
y4eOHUKOM, CIIPaBOYHOW JIUTEPATypoil; cOOMIonaTh mpaBmia paboTel B Kilacce, KOJUIGKTHBE, Ha
pabouem mecre.

Benymue npuHIunIbL:

B OCHOBY COJEp)KaHMS M CTPYKTYPBHI INpEaMeTa IOJOXKEH IUAAKTHUSCKHHA TPUHIUIT
JUYHOCMHO-OPUEHMUPOBAHHO20 — 00YYeHus, B  KadeCcTBE TJIABHOTO OOBEKTa  y4eOHO-
BOCIIUTATENILHOTO MPOIECCa PACCMATPUBAIOIIMKA  y4amlerocss € €ro WHIMBHIYaJIbHBIMH
0COOEHHOCTSIMH BOCTIPUSITHS W OCMBICIICHUS (DyHIaMEHTaJIbHBIX W TPHUKIAIHBIX 3HAHUH U
YMEHUH.

B kypce obecnieueHo edurcmeo codepocamenvHoli U NpoYeccyaibHol CHMOPOH
00yuenus, KOTOPOE TOAPa3yMEBaeT HE TOJIBKO Iepefady y4JalluMcsl ONpPEAe]IeHHON CHCTEMBI
HAYYHBIX 3HAaHMA M yMEHWH, HO M OO0y4eHHe HuX cnocobamM ydeOHOH MAEATENbHOCTH II0
CaMOCTOATEIIFHOMY JOOBIBAHUIO YIMOMSHYTHIX 3HAaHUH W YMEHHMH C NPHUMEHEHHEM HOBEUIINX
y4eOHBIX TEXHOJIOTHIA ¥ (pOpM OpraHu3ay yueOHOTo Impoiiecca.

Ipunyun KomnemenmHoCmHo20 no0xXo0d, T.e. KOHEUHBIM pe3ynbTaT oO0ydeHUus
OTIpeNIeNsIeTCs] He CTOJBKO CYMMOM MPHOOPETEHHBIX 3HAHHUH, CKOJIBKO YMEHHEM MPHUMEHSITh HX
Ha TMpaKTUKE, B MOBCEJHEBHON KM3HM, UCIOJIb30BaTh /ISl PAa3BUTUSl UYBCTBEHHBIX, BOJIEBBIX,
MHTEJUIEKTYaJIbHBIX U JAPYTHX KAYeCTB JIMIHOCTH YHaIIeTOCH.

@opMbl OPraHu3anuy Y4eOHOro npouecca

[Tpu peanu3zanmy mporpaMMBbl UCTIONB3YIOTCS SJIEMEHTBI TEXHOJIOTHIA:

- TUYHOCMHO-OPUEHMUPOBAHHO20 00YYeHUs, HATIPABICHHOTO0 Ha MEepeBojl 0OyueHUs Ha
CyOBEKTHBHYIO OCHOBY C YCTAaHOBKOH Ha CAaMOpPa3BUTHE JTUYHOCTH;

- pazeusarowe2o  obyuenus, B OCHOBE KOTOPOro JIKHUT cHocod oOyueHwus,
HaIpaBJICHHBIA Ha BKIIIOYCHNE BHYTPEHHUX MEXaHU3MOB JIMYHOCTHOTO PAa3BUTHS IIKOJIBHUKOB,;

- 00BACHUMENLHO-UNTIOCMPAMUEHO20 00YYeHUs, CyTh KOTOPOro B MH(MOPMHUPOBAHUH,
NPOCBEIICHHH YyYalluXcs W OpraHW3allud HMX PENpOIYKTHBHON NEATENBHOCTH C IIEIBbIO
BBIPA0OTKH Kak 00IIey4eOHbIX, TaK U CTIeNUaIbHBIX (IPEIMETHBIX ) 3HAHHIA,

- popmuposanus yuebHoOU OesmenbHOCMU WKOIbHUKOS, KOTOpas HalpaBlIeHa Ha
npuoOpeTeHne 3HaHUM C TOMOIIbI0 pelleHus y4eOHBIX 3ajjay; B Hayaje ypoka Kiaccy
npeIaraloTesi yaeOHbIe 33a4l, KOTOPhIE PEIIaoTCs M0 X0y YpOKa, B KOHIIE YPOKa COTJIAaCHO
3TUM 3ajlayaM IPOBOJAUTCS TUArHOCTUPYIOIIAs MPOBEPKa PE3yNbTAaTOB YCBOSHHS C MOMOIIbIO
TECTOB;

- NpoeKmHuoU OesmenbHOCMU, TIE NIKOJIBHUKH y4aTcsl OIIEHMBATh M IIPOTHO3UPOBATH
MOJIOKUTEIbHBIE M OTPHUIATCNIbHBIC W3MEHEHHUS NPUPOIHBIX OOBEKTOB I0J] BO3JCHCTBHEM
YeNIOBEKa,;

- oughghepenyuposannozo obyuenuss, KOTAa ydalluecs Kiacca JCNSITCS Ha yCIOBHBIE
TPYMINBI ¢ YYETOM MX THIIOJIOTHYECKUX OCOOEHHOCTEH MIKOJIBHUKOB; IPU (POPMUPOBAHUU TPYIITT
VUUTHIBACTCS JUYHOCTHOE OTHOIICHHWE NIKOJBHUKOB K ydeOe, cTeneHb OOYyYEeHHOCTH |
00y4aeMOCTH, HHTEPEC K U3YUYCHUIO MPEAMETa, K TMYHOCTH YUUTEIIS;



- YUebHO-Uueposoll  desimenbHOCmU, KOTOpas IaeT TOJOXKHUTEIbHBIA pe3ylbTarT MpH
YCIIOBUU €€ CEepPhE3HOI MOATOTOBKH, KOTJa aKTHUBEH M YYEHUK, U YYUTENb, 0co00€ 3HayeHHE
UMEET XOpPOIIO pa3paboTaHHBIA CIEHApPUW WTPBI, TJe YETKO 00O03HAueHBl Yy4eOHBbIC 3a7auH,
KaXK7asi TO3HULMSI UTPbI, 0003HAYEHBI BO3MOKHbBIE METOJAMYECKHE MTPHUEMbl BBIXOAA U3 CIOXHON
CUTYaIlH, CILITAHUPOBAHBI CIIOCOOBI OIICHKHU PE3yJIbTaTOB;

- 300posbecbepezarowell, Komopas NaeT BO3MOXKHOCTb BBIMTH Ha (OpPMUPOBAHUE HE
TOJILKO TOTOBHOCTH pPEOCHKAa K 3JI0POBBETBOPEHUIO, HO W TOTOBHOCTH K €IMHEHUIO C CaMUM
co0oil, ApyrMMHU JIIOABMU U TPUPOAOH; TOTOBHOCTHM K CaMOOPraHM3allMH; TOTOBHOCTH K
TBOPYECTBY, KaK Pa3BUTHIO aJIAlITUBHBIX CBOMCTB JTUYHOCTH;

- MexXHON02UsL NPOOIEMHO20 NOOX0Od.

[Ipu peanuzanuu nporpaMMbl UCTIOJIB30BAIA U TaKUE TPATUIIMOHHBIE TEXHOJIOTUH, KAK
TEXHOJOrUs (HOPMHUpPOBAHHS MPUEMOB Y4eOHOHl padOThl, HW3JIOKEHHAs B BUJEC MpPaBUIL,
ITOPUTMOB, 00PA3IIOB, TUIAHOB OMKUCAHUH.

[Ipu peanmzauuu mporpamMmsl UCIOJIB3YKOTCS MPAKTUYECKH BCE METOJblI OpPraHHM3aluu
y4eOHO-T03HABATEIBHON JEATEIILHOCTH, KIACCU(DUIUPYIONINECS M0 XapaKTepy Mo3HaBaTEIbHON
NESTENIbHOCTH IIKOJIBHUKOB (OOBSCHUTENBHO-MITIOCTPATUBHBIN, PENpPOAYKTUBHBIM, METOJ
MpoOJEMHOTO H3JI0KEHHUS, YaCTUYHO-TIOUCKOBBIN); IO HMCTOYHHUKAM 3HAHUU (CIIOBECHBIE,
HarJsiHbIe, MPAKTUYECKHE); MO JIOTMKE PACKpPBITHS ydeOHOro martepuana (MHIYKTUBHBIE U
JIeIlyKTUBHBIE) U 110 CTENEHNU CAMOCTOSITEIIBHOCTH yUaIlUXCsl.

[Iporpamma mnpegycMmaTpuBaeT NPOBEIECHUE TPAJULMOHHBIX YPOKOB, MHPAKTUYECKUX
3aHATUH, KOH(EpPEHIHH, TUCIIYTOB, YPOKOB-IYTEHUIECTBUN. 3HAYMUTEIBHOE MECTO B YYEOHOM
MpoLIeCCe JIOJDKHBI 3aHATh JIEKLIWH, CEMHHApPCKHE 3aHSATHSA, pa3HOoOoOpasHble Mo (opme HX
MIPOBE/ICHUS, POJIEBBIE UTPbI, TPYIITIOBBIE M UHIWBUIYAIbHBIE CAMOCTOSITENIbHBIC Pa0OThI, 3a4ETHI,
pa3iMuHbIe BUJIbI IPOBEPKU U CAMOIIPOBEPKU 3HAHMIU U yMeHUl. Ha ypokax ciiegyeT ucroib30BaTh
cpenctBa  OOydeHMs] M BOCIHUTAaHUS B KOMIUIEKCE, BKJIIOYAs TEXHHYECKHE CpEICTBa,
MHUKPOIPOLIECCOPHYIO TEXHUKY.

B3aumocBsI3b KOJLIEKTUBHOM (AYINTOPHOIA) U CAMOCTOSITE/ILHO PadoThl 00yuaeMbIX

[Ipu m3yueHun Kypca 1jsi 00ydaeMbIX MPEIyCMOTPEHBI OOJNBIIHE BO3MOXXHOCTU IS
CaMOCTOSITEIbHOW pabOThl, a WMEHHO UCIOJIb30BAaHWE 3HAHWUN, TpPeOYIOIIMX TMOHUCKa,
nepepaboTKu W TpeacTaBieHus uHopmanuu B HOBOM BHae. OCBOGHHME Kypca MPEArnoiaraeT
W3MEHEHUSI POJM YYCHHKA M YYHUTENs B Yy4eOHOM MPOIECcCe OTHOCUTEIBHO TPaJAUIIMOHHON
napagurMbl, a TakKe ydeTa JAMHAMUKH Mepelayd yYEHHKY OTBETCTBEHHOCTH 32 COOCTBEHHOE
yuyeHue. B XoJzie mpoxXoxkaeHus mporpaMMbl 00y4aromuecss caMOCTOSATEIbHO MOTYT BhIOMpATh
YPOBEHBb CIIOKHOCTH W XapakTep 3aJaHus, pojib U XapakKTep ydacTus B TPYIIOBOH padore,
BBITIOJIHSITH MCCIIEIOBATEIBCKHE 3aJaHUs Ha pa3pelIeHrue MpooJieM U MPOSKTHBIE pabOoTHI.

@opMbI OpraHu3aluu y4eOHOro npouecca

. WHVBHlyaJIbHAS
o napHas

. rpymnIoBas

. KOJUIEKTUBHAs

CTpYKTYPA HPOrPaAMMbI
[Tporpamma mmo xumuu 1715t 9 Kacca BKITFOYAET CISAYIONINE Pa3/Ieibl:

. [TosicHUTENBHYIO 3aIHCKY.

. [Tnanupyemblie pe3yabTaThl 0OYICHHS XHMUH.
. Copepxanrie 00y4eHUs XUMHUH.

. KanennapHo - TeMaTnyeckoe njaHupOBaHUE.

HTOroBbIii KOHTPOJIb

OneHka 3HaHWM ¥ yMEHHHA OOYYaroIIMXCs MPOBOJUTCS C TMOMOIIBI0 KOHTPOIJBHBIX
paboT (3a4eTOB, TECTUPOBAHUS, TEKCTOBBIX KOHTPOJBHBIX pabOT, UTOTOBOTO TECTHUPOBAHMS),
KOTOpBIE BKJIFOUAIOT BOMPOCHI IO OCHOBHBIM IIpoOIieMaM Kypca.




Ils1anupyeMblid pe3yJabTar
[Ipu u3ydeHHr XMMHUH B OCHOBHOH IIKOJE 00eCredrBaeTcs JOCTUKEHHE JTUYHOCTHBIX,
MeETaIpeAMETHBIX U IPEAMETHBIX PE3yJIbTaTOB.
IIpenmerHbie:
1.B no3naBarenbHOi cdepe:
JaBaTh ONPEICIICHUS U3YUYEHHBIX MOHATHUN: «XMMHUYECKHH AJIEMEHT», «aTOM», «HOH»,
«MOJICKYJIa», «IPOCTBIE W CIIOXKHBIC BEIIECTBA», «BEIIECTBO», «XUMHUYECKas Qopmyiian,
«OTHOCUTEJbHAsI aTOMHAasi Macca», «OTHOCHTENbHAas MOJIEKYJISIpHAs Macca», «BaJEHTHOCTbHY,
«CTETEHb OKHUCICHUS», «KPUCTAJUIMUECKAsi PEIIETKa», «OKCHUIbD», «KUCIOTBI», «OCHOBAHUS,
«conmy, «aM(OTEPHOCTHY, «UHIUKATOP», «TIePUOIUYECKHI 3aKOH,
«mepuouvecKas TaOIUIa», «U30TOMbI», «XUMHUYECKAs CBS3bY», «IJIEKTPOOTPHUIATEIHHOCTDHY,
«XUMHUYECKasl peakius», «XMMHUYECKOE YpaBHEHHE», «TCHETUYECKasi CBSI3b», «OKHUCIICHHEY,
«BOCCTAHOBJICHHUEY, «AJIEKTPOJIMTHYECKAs JUCCOLMALIMSY, «CKOPOCTh XUMUYECKON PEaKIIUn»;
OMMCcaTh JIEMOHCTPAIIMOHHBIE M  CaMOCTOSITENIbHO IPOBEJACHHBIE XHUMHUYECKHE
AKCIIEPUMEHTBHI;
OTMCHIBATh U Pa3NYaTh U3yUYEHHBIE KJIACCHl HEOPTAHUYECKUX COCTUHEHUH, IPOCTHIE U
CJIOHBIE BEIIECTBA, XMMUUECKHUE PEAKIIUY;
KJ1acCU(UIUPOBATh U3YUEHHBIE OOBEKTHI U SIBIICHUS;
JenaTh BBIBOJABI W YMO3AKJIIOUEHUS U3 HAONIOACHUHN, W3YyYEHHBIX XUMHUYECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEHM3YyYEHHBIX BEIIECTB IO AaHAJIOTUU CO
CBOMCTBAMM M3YyYEHHBIX;
CTPYKTYpUPOBaTh M3YYECHHBIH MaTepual U XUMHUECKYI HWH(GOpPMAIUIO, MOTy4YECHHYIO
U3 JIPyTUX UCTOYHUKOB;
MOJIETTUPOBaTh CTPOEHHUE aTOMOB DJEMEHTOB [-3 MepHoJ0B, CTPOCHHE MPOCTHIX
MOJIEKYJI;
2. BueHHOCTHO — OpHeHTAIlMOHHOH cdepe:
aHAJIM3UPOBAaTh M OLICHMBATh IIOCJIEACTBUSA ISl OKpYXKarolled cpeabl OBITOBOM U
IIPOM3BOJICTBEHHOM JI€ATETLHOCTH YeNIOBEKa, CBA3aHHOMU C epepaboTKON BEIECTB;
3. B TpynoBoii cepe:
MPOBOJIUTh XUMUYECKUM SKCIIEPUMEHT;
4. B cepe 6e30nacHOCTH KU3HEAEATEIbHOCTH:
OKa3bIBATh NEPBYIO MMOMOIIb [IPU OTPABJICHUSX, OKOTaxX U APYTUX TPaBMax, CBSI3aHHBIX
C BEIIECTBAMU U JIaOOpaTOPHBIM 000PYIOBAHUEM.
BbinycKHUK HAYy4YHTCS:
® OINKCHIBATh CBOWCTBA TBEPMABIX, >KHJIKHX, Ta3000pa3HBIX BEILIECTB, BBIACISS X
CYLIECTBEHHbIE PU3HAKHY;

® XapaKTepu30BaTh BEUIECTBA IO COCTABY, CTPOCHHMIO M CBOWCTBAaM, YCTAaHABIIUBATh
MIPUYMHHO-CIIEACTBEHHBIE CBS3H MEX/y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

® PpACKpHIBATh CMBICII OCHOBHBIX XHMHYECKUX TIOHSATHU «aTOM», «MOJICKYJay,
«XMMHUYECKHH  DIIEMEHT», «IPOCTOE  BEUIECTBO»,  «CJOKHOE  BEILECTBOY,
«BaJIEHTHOCTbY», UCIOJIb3YSl 3HAKOBYIO CUCTEMY XUMUMU;

® 1300pa)kaTh COCTaB MPOCTEUINUX BEIIECTB C MOMOIIbIO XUMHUYECKUX (popmyn u
CYLIHOCTh XMMUYECKUX PEAKIUN C TOMOIIBIO XUMUUYECKUX YPaBHEHUH;

®  BBIYHCIATH OTHOCUTENIBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl BEILIECTB, a TaK¥Ke
MacCOBYIO JIOJNIIO XHUMHUYECKOrO »JJEMEHTa B COEIWHEHHUAX JUIS OLEHKH HX
MPaKTUYECKOW 3HAUMMOCTH;

® CpaBHUBATh 110 COCTABY OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, COJIU;

e iaccu(UUUPOBATh OKCHUJBI M OCHOBAaHHSA IO CBOMCTBaM, KHUCIOTHI M COJU IO
COCTaBY;

® [0JIH30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYECKON TTOCYI0MH;




MPOBOJIUTH HECTOXKHBIE XHMHYECKHUE OIBITHI M HAOMIONEHHUS 32 W3MEHEHUSMU
CBOWCTB BEILECTB B IMPOLIECCEe MX IPEBpALCHUH; COOMI0NaTh NpaBUWila TEXHUKU
0€30MaCHOCTH MPU POBEICHUH HAOIIOCHUIN U OIBITOB;

pasnuyaTth SKCIEPUMEHTAIBHO KHUCJIOTHI M LIEIOYM, IOJb3YACh HHIUKATOPAMU;
0CO3HaBaTb HEOOXOAMMOCTh COOIIOAEHUS Mep 0O€301IaCHOCTH IpU OOpallleHUuH ¢
KHMCJIOTaMHU U I1IEJI0YaMH.

pacKphIBaTh CMbICII Iepuoaudeckoro 3akoxa /. 1. Menneneesa;

ONMCBHIBaTh M XapaKTEepPU30BaTh TaOIMYHYIO (QOPMY NEPUOJUYECKON CHUCTEMBI
XMUMHUYECKHX JIEMEHTOB;

XapaKTepU30BaTh COCTAaB aTOMHBIX SIJEp U PACIpPENEICHUE YUCIIA IEKTPOHOB IO
9JIEKTPOHHBIM ~ CIIOSIM ~ aTOMOB ~ XMMHUYECKHX JJIEMEHTOB MaJbIX IE€PHOI0B
NEPUOINYECKON CUCTEMBI, @ TAKXKE KaIUs U KaJIbLUS;

pa3nuyath BHJIBl XUMHYECKOW CBS3M: MOHHYIO, KOBAJICHTHYIO TOJISIPHYIO,
KOBAJICHTHYIO HENOJISIPHYIO U METAJIIIMYECKYIO;

n300pakaTh  DJEKTPOHHO-UOHHbIE  (pOpMynBl  BemIeCTB,  OOpa30BaHHBIX
XUMHAYECKHMH CBSI3IMU Pa3HOTO BHJIA,;

BBISIBJIATh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHMS MX KPUCTAUIMYECKHX
PELIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METANINYECKUX;

XapaKTepu30BaTh XMMUYECKHE DJIEMEHTHI U X COSJAWHEHUS Ha OCHOBE IMOJIOKCHHS
3JIEMEHTOB B MIEPUOIUYECKON cCHCTEME U OCOOEHHOCTEN CTPOEHMSI UX aTOMOB;
XapaKTepu30BaTb HAydyHOE M MHUPOBO33PEHUYECKOE 3HAUYEHHUE IEePHOANYECKOTIO
3aKOHa U NepUOIUYECKOM CUCTeMbl XUMHYeCcKHX 31eMeHToB /1. M. MenzeneeBa;
OOBSICHATH CYTh XHMHUYECKHX MPOIECCOB M HMX MPUHIUINHAIBHOE OTIWYHE OT
¢busnveckux;

Ha3bIBaTh IPU3HAKU U YCIOBHSI IPOTEKAHUS XMMUYECKUX peaKIuii;

yCTaHaBJIMBaTh NPUHAJIECKHOCTh XMMUYECKON PEAKIIMU K ONPEAeIEHHOMY THUITY 110
OJTHOMY W3 KJIACCH(PHMKAIIMOHHBIX MPU3HAKOB: 1) MO YHCIy W COCTaBy MCXOIHBIX
BEIIECTB U MPOJIYKTOB peaKkuy (peakiuy COCIUHEHUS, Pa3JIOKEHHs, 3aMEILCHHs U
oOMeHa); 2) 1O BBJICJICHUIO WJIM TOIJIOIIEHUIO  TEIJIOTHl  (peaKkiuu
HK30TEepMHUYECKUE U PHJOTEPMUYECKHE); 3) MO0 M3MEHEHUIO CTeleHel OKMUCIEeHUs
XUMHUYECKHUX JJIEMEHTOB (peaklUU OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) MO
00paTUMOCTH Tpoliecca (peakiuy oopaTuMble 1 HEOOpaTUMBbIE);

COCTABIIATh YPABHEHUS DIEKTPOJIMTHUUECKOM IUCCOLMALMM KHUCIOT, IIesIoueH,
COJIeHl; TIOJIHBIE U COKpAIEHHbIE NOHHBIE YPaBHEHUS PEaKIUil oOMeHa; ypaBHEHHs
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA;

MPOAYKTHl XUMHUYECKHX peaKkiuid 1o (opMyinaM/Ha3BaHUSM HCXOJHBIX BEIIECTB;
OTIpeeNsATh UCXOAHbIE BEIIEeCTBA N0 (hopMysIamM/Ha3BaHUSM IPOJYKTOB PEAKIUY;
COCTABJIATh ~ YPAaBHEHHWs  PEaKLUMH, COOTBETCTBYIOIIUX  IOCIIEJOBATEIbHOCTH
(«11emouke») mpeBpalleHuil HeOPraHNYEeCKUX BEILECTB PA3TUUHBIX KIacCOB;
BBSIBISITh B TIPOIIECCE OKCIIEPUMEHTAa IPH3HAKH, CBUJICTEIBCTBYIONINE O
MPOTEKAaHUN XUMHUYECKOHN PEaKIINu;

IIPUTOTOBIIATE PACTBOPBI € OINPEAEIEHHOW MacCOBOM JIOJ€M pacTBOPEHHOIO
BELIECTBA;

OTIpE/IETISATh XapaKTep Cpebl BOAHBIX PACTBOPOB KUCJIOT U IIeJI0Uei 0 U3MEHEHHUIO
OKpAacKH MHIUKATOPOB;

MPOBOJIUTh KAaYeCTBEHHBIC pEAKIMM, TOATBEPKIAIONIME HAIWYMEe B BOJHBIX
pacTBopax BELIECTB OTAEIbHBIX HOHOB

OTIpeNIeNIATh MPUHAMICKHOCTh HEOPTaHMUECKUX BELIECTB K OAHOMY U3 M3YUYEHHBIX
KJIaCCOB/TPYIII: METAJJIbl U HEMETAJUIbI, OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIH;
COCTABIISATH (POPMYJIBI BEIIECTB MO WX HA3BAHUSIM;

OTIpe/IEIISATh BaJICHTHOCTb U CTENIEHb OKUCIIEHHS 3JIEMEHTOB B BELIECTBAX;



COCTaBJIATH q)OpMyJII:I HGOpFaHI/I‘-IeCKI/IX COGI[I/IHGHI/Iﬁ 110 BAJICHTHOCTSIM U CTCIICHAM
OKHCJICHUS OJIEMEHTOB, a TakXe 3apsjaM HWOHOB, YKa3aHHBIM B TaOIHIE
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJICH;

OOBSACHITh 3aKOHOMEPHOCTH HM3MEHEHHS (U3MYECKUX M XHUMHYECKHUX CBOWCTB
MPOCTHIX BEMIECTB (METAUIOB W HEMETALIOB) M WX BBICIIUX OKCHJIOB,
00pa30BaHHBIX AEMEHTAMHU BTOPOTO M TPETHETO MEPHOIOB;

Ha3bIBaTh OOINME XHMMHYECKHE CBOWCTBA, XapaKTEPHbIC MJIs TPYMI OKCHIIOB:
KHCJIOTHBIX, OCHOBHBIX;

HAa3bIBaTh OOIIME XMMHUYECKUE CBOWMCTBA, XapaKTEepPHBIC IS KaXKIOTO M3 KIIACCOB
HEOPraHWYECKUX BEILECTB: KUCIOT, OCHOBAaHUM, COJIEH;

MPUBOJAUTL TMPUMEPHI  PEAKIUNA, TOATBEPKAAIONIMX XUMHUYECKHE CBOWMCTBA
HEOPraHUYECKHMX BEIIEeCTB: OKCUIOB, KUCIOT, OCHOBAHHUI M COJICH;

OMPEJIEATh BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBUTEb B OKUCIUTEIHHO-
BOCCTAHOBUTCIBbHBIX peaKHI/IHX;

COCTaBJISITh OKHCIUTEIIbHO-BOCCTAHOBUTENBHBIN OanaHc (ISl U3YYSHHBIX PEaKIuii)
110 HpeI[JIO)KeHHBIM cxeMam peaKHHﬁ;

MPOBOJIUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKIAIONINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

Bbmycmtux nojiyuum 603MONCHOCHb HAYUUMDbCA?

rPaMOTHO OOpPAIIAThCs C BELIECTBAMH B TOBCETHEBHOM JKH3HHU;

OCO3HAaBaTh HEOOXOJIMMOCTh COOJIOJICHUSI TPABUII IKOJOTHUECKH OE30MacHOro
HOBEJICHUS B OKPYKAOLIel MPUPOIHOIL cpere;

IIOHUMAaTh CMBICII U HGO6XOI[I/IMOCTB CO6JIIOI[CHI/I$[ HpeﬂHHCElHHfI, npeajiaracMbix B
HHCTPYKIUAX IO UCITIOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHHU U Aap.;
UCIIOJIb30BaTh MPHOOPETEHHBIC KIKOYEBbIE KOMIICTCHTHOCTH IPH BBINOJHEHHU
MCCIIC/IOBATEIbCKUX HPOCKTOB 110 HM3YYCHHIO CBOWCTB, CIIOCOOOB TOJNyYCHHS WU
pacro3HaBaHus BEILECTB;

pa3BHBaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, MCIOJB3YSl CPEACTBA YCTHOH H
NUCbMEHHOW KOMMYHHUKalMM TIpu padoTe ¢ TeKCTaMH y4yeOHHMKAa U
JIONIOJTHUTETLHOM JTUTEPATypOil, CIPaBOYHBIMU TaOJIHIIAMH, MTPOSIBISATH TOTOBHOCTh
K YB@XEHHUIO MHON TOYKM 3PEHHUS NPU OOCYXKJIEHUU PE3YJIbTAaTOB BBINOJIHEHHOMN
paboThI;

00BEKTUBHO OIICHUBAThH PA3INYHBIX BELIECTB.

0CO3HaBaTh 3HAYCHHUE TCOPETHUUYCCKUX 3HAHUH JII HpaKTquCKOﬁ JACATCIIBHOCTHU
9eJI0BEKa;

OIUCHIBATh U3y4YECHHBIE OOBEKTHI KaK CHCTEMBI, MPUMEHSS JIOTUKY CHUCTEMHOTO
aHaJIN3a;

MNPUMCHATE 3HAHUA O 3aKOHOMCPHOCTIX HepI/IOI[I/I‘IeCKOI;’I CHUCTEMBI XHUMHWYCCKUX
DJIEMEHTOB J1JI4 00BSICHEHUS U NpCABUACHUA CBOMCTB KOHKPCTHBIX BCUICCTB;
pa3BHBaTh WHPOPMAIIMOHHYIO KOMIIETEHTHOCTD TIOCPE/ICTBOM YTJIYOJICHHUS 3HAHUI
00 WCTOPHM CTAaHOBICHUS XHMHUYECKOH HaykW, €€ OCHOBHBIX MOHSTHH,
NEPHOANIECKOr0 3aKOHA KaK OJTHOTO U3 BKHEHIIINX 3aKOHOB MPUPOJIBI, & TAKKE O
COBPEMEHHBIX JIOCTIKEHUSX HAYKH U TEXHUKH.

COCTaBJIATh MOJICKYJIAPHBIC W IIOJIHBIC HMOHHBIC YPaBHCHHUA 110 COKpaIIIéHHI)IM
HOHHBIM YPaBHCHHAM;

NPUBOJUTH NPUMEPHI PEaKIid, MOATBEPKIAIOIINX CYIIECTBOBAHHE B3aUMOCBS3H
MCXKIAY OCHOBHBIMHU KJIAaCCaMH HCOPIraHWYCCKHX BCIICCTB;

NPOTHO3UPOBATH PE3YNBTAThl BO3JCUCTBHS PAa3IMYHBIX (PAKTOPOB HA HM3MEHEHUE
CKOPOCTH XUMHUYECKOH peaKin;

MIPOTHO3UPOBATh PE3YNbTaThl BO3JEUCTBUS Pa3IMUYHBIX ()AaKTOPOB HA CMEILIECHUE
XHUMHYECKOTO PAaBHOBECHSI.



® [IPOrHO3UPOBATh XWMHUYECKHE CBONCTBAa BEUIECTB HAa OCHOBE MX COCTaBa H
CTpOCHUS,

® [IPOTHO3UPOBAThH CIHOCOOHOCTH BEIIECTBA MPOSBISATh OKHCIUTENBHBIC WU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHUCIEHUS DJIEMEHTOB,
BXOJAIIINX B €0 COCTAaB;

®  BBIABJIATH CYLIECTBOBAHME T'€HETHMYECKOM B3aMMOCBS3M MEXK]Y BEIECTBAMHU B

pALly: IPOCTOE BEWIECTBO — OKCHJ — THAPOKCUI — COJIb;

®  OPraHu30BBIBaTh, MPOBOJUTH YYECHHUUYECKHE MPOEKTHI IO MCCIICIOBAHUIO CBOWMCTB

BEILIECTB, UMEIOIIMX BAKHOE MPAKTUYECKOE 3HAUYCHUE.

MeTanpeamMeTHble:

YMEHHE CaMOCTOSITEIPHO  OMNPEACNATh IEeJIM CBOEro OOy4YeHHUs, CTaBUTh |
dbopMynupoBath AJis ceOsi HOBBbIC 33Ja4uM B yu&0e M MO3HABATEIILHON JIEATEIBHOCTH, Pa3BUBATh
MOTHUBBI U HHTEPECHI CBOEH MMO3HABATEIbHOM IESITEIbHOCTH;

YMEHHE CAMOCTOSITEbHO IUIAHUPOBATH IIYTU JOCTHIKEHHUS LIEJIE, B TOM YHUCIE
anbTepHATHUBHBIC, OCO3HAHHO BbIOUpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI PEIIeHHs YYEOHBIX U
IMO3HABaTCIILHBIX 33444,

YMEHUE COOTHOCUTH CBOM JACHCTBUSA C IUIAHUPYEMBIMHU PE3yJIbTATaAMM, OCYIIECTBIATH
KOHTPOJIb CBOCH MEATENIBHOCTA B TPOLIECCE JOCTHMKEHHUS pe3yibTaTa, OMPENeisTh CIOCOObI
JNEHCTBUI B paMKax MPeASIOKEHHBIX YCIOBUN U TpeOOBaHM, KOPPEKTUPOBATH CBOU JICHCTBUS B
COOTBETCTBUU C U3MEHSIOLIECHCS CUTYyallUEH;

YMEHHE OIICHUBATh NPAaBUIBLHOCTb BBIMIOJIHEHUS Yy4yeOHOW 3amaud, COOCTBEHHBIC
BO3MOXKHOCTH €€ pEeLICHHUS;

BJIAJICHUE OCHOBaAaMH  CaMOKOHTpPOJI, CaMOOLICHKHU, TIPUHATHS  PEIICHUH U
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M MO3HABATEIBLHOM JCSITEIILHOCTH;

YMEHHE OMpeNesTh MOHATHUSA, CO37JaBaTh OOOOIIEHUS, yCTaHABIMBATh AHAJIOTHH,
KJIACCHU(UITUPOBATH, CAMOCTOSITEIILHO BHIOMPATh OCHOBAHMS W KPUTCPHH IS KiaccH(pHUKaIH,
YCTaHaBIMBATh [PUYMHHO-CIEIACTBEHHBIE CBSI3M, CTPOUTHh JIOTUYECKOE PACCYXICHHE,
YMO3aKJIIOueHHE (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBOJIBI,

YMEHHE CO3/1aBaTh, MPUMEHATh M MPeoOpa3oBbIBaTh 3HAKM M CHMBOJBI, MOJACIU U
CXEMBI ISl pellIeHUs YIeOHBIX U MO3HABATEIbHBIX 33]1a4;

YMEHHE OpPTaHH30BBIBATH y4EOHOE COTPYIHHMYECTBO M COBMECTHYIO JAESITEIBHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU; pad0TaTh MHANBUAYAJIBLHO U B TPYIIIE: HAXOAUTH O0IIee PEIICHUE U
pazpemniaTh KOHGIMKTHI HA OCHOBE COTJIACOBAHMS TO3UIIHMMA U yuéTa MHTEPECOB; (POPMYITHUPOBATH,
apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHHUE;

YMEHUE OCO3HAHHO HCIIOJb30BAaTh PEUEBBIE CPEJACTBA B COOTBETCTBUU C 3ajayei
KOMMYHUKAIIUU Il BBIPQKEHUS CBOUX YYBCTB, MBICJIEH M TMOTPEOHOCTEH; TUIAHUPOBAHUS U
pEryJsiiuy CBOEU JAESITENbHOCTH; BJIAJCHHE YCTHOM M NMHCHBMEHHON pPEeYbl0, MOHOJOTUYECKOU
KOHTEKCTHOM PEUbIO;

dbopMupoBaHME ¥  Pa3BUTHE KOMIETEHTHOCTH B  OOJIaCTH  HCIOJB30BaHUSA
WH()OPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA;

(dbopMUpOBaHHE M PA3BUTUE IKOJOTMUECKOTO MBIIIICHUS, YMEHHUE TPUMEHSTH €r0 B
MO3HABATEIIbHON, KOMMYHUKATHBHOW, COIMAbHOM  MpakTHKE U  MpodeccroHalbHOMI
OpUEHTALINH.

JINYHOCTHBIE:

B IICHHOCTHO-OPUEHTAIIMOHHOW cdepe — YyBCTBO TOPAOCTH 3a POCCHICKYIO
XUMHYECKYIO HayKy, TYMaHHU3M, OTHOIIIEHUE K TPYY, [eJICYCTPEMIICHHOCTD;

(dbopMupoBaHHE IIEHHOCTH 3J0POBOTO M 0€30MacHOr0 00pasa KU3HU; YCBOSHUE MPaBUI
WHIUBHUIYAIbHOTO W KOJUIEKTHBHOTO O€30MacHOTO TOBEJCHUS B UYPE3BBIUAWHBIX CHUTYAIHSX,
YIPOXKAIOUIUX JKU3HU U 3J0POBBIO JIIOJIEH;

B TpYyIAOBOM cdepe — TOTOBHOCTb K OCO3HAHHOMY BBIOOpY JanbHeumeit
00pa3oBaTeNnbHON TPACKTOPUH;



B IIO3HABATEIbHON (KOTHUTHUBHOW, MHTEIJICKTYAIbHOW) cepe — yMEHHUe YIpaBisaTh
CBOECH MMO3HABATEILHON AEITEILHOCTEIO.

(bopMHpOBaHHE OCHOB SKOJIOTUYECKOH KYJIBTYpBl, COOTBETCTBYIOIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUICHUS, Pa3BUTHE OIBITA HSKOJIOIMYECKH OpPUEHTHPOBAHHOU
pedIeKCUBHO-O0LIEHOYHOMN M MPAKTHUYECKON JIEATETBHOCTH B KU3HEHHBIX CUTYalLlUsX;

IIpeanosaraemblii pe3yJjbTar

Jluunocmuvivu pezyremamamuy U3y4eHUs NpeAMETa «XUMUS» SBISAIOTCS CIEIYIOIINE
YMEHUSL:

Oco3HaBaThb €IMHCTBO M LEJIOCTHOCTb OKPYXAIOIIETO MHpA, BO3MOXKHOCTH €r0
IIO3HABAEMOCTH U O0OBSICHUMOCTH Ha OCHOBE JIOCTUKEHUN HAYKH.

[TocTenenHO BBICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHUE:!

0CO3HaBaTh NOTPEOHOCTh U FOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YUCIIE U B paMKax
CaMOCTOSITENIbHOM 1€ATENbHOCTH BHE IIKOJIbL;

OLIEHUBATh >KM3HEHHBbIE CHUTYyallMd C TOYKM 3peHus Oe3omacHoro obpasza >KU3HHU U
COXpaHEHHUsI 3/10pPOBbS;

OLICHUBAThH HKOJIOTMYECKUN PUCK B3aUMOOTHOILIEHUH Y€I0BEKa U IPUPOIbI.

Br16upaTh nocTynKy, HalleJIEHHbIE HA COXpAaHEHUE U OEpeKHOE OTHOILIEHUE K MPUPOJIE,
0COOEHHO JKMBOM, M30eras NPOTHBOIOJIOXKHBIX IOCTYIKOB, IMOCTENIEHHO Yy4Yach M OCBauBas
CTpaTEruio palioOHAIBLHOTO MPUPOAOIOJIb30BAHNUS.

CpencTBOM pa3BUTUS JIMYHOCTHBIX pE3YJIbTATOB CIy)KaT Y4eOHBIH Marepuan u
IPOJAYKTUBHBIE 33/1aHUs YUEeOHMKA, HAICJIEHHbIE Ha 6-10 JIMHUIO Pa3BUTHUSI — YMEHHUE OLIEHHUBATH
[IOBEJICHHUE YeJIOBEeKa C TOYKU 3PEHHsI XUMUUECKOH 0€30MacHOCTH MO OTHOLIEHUIO K YEJIOBEKY U
IpUpOJIE.

Memanpeomemnvimy ~ pe3ynbTaTaMH  U3y4eHUs  Kypca  «XUMHA»  SBISETCS
¢dopmupoBaHUEe YHUBEPCAIBHBIX y4eOHBIX neiictBuid (Y'Y ).

Pezynamusnvie YY/:

CamocrosaTenbHO 0OHApYKUBaTh U (HOPMYyIUPOBaTh y4eOHYIO TpoOIeMy, ONpeaesITh
1eNb y4eOHOU AeATeNbHOCTH, BBIOUPATh TEMY IPOEKTA.

BoiaBurate Bepcuu perieHust npoOaemMbl, 0CO3HaBaTh KOHEYHBIN pe3ynbTar, BEIOUpaTh
13 MPENJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKECHMS LIEIH.

CoctaBnarh (MHAMBUAYAIBHO WM B TPYIIE) IUIaH pelIeHUs] MpoOaeMbl (BBIIOTHEHUS
IPOEKTA).

PaGoras mo mnnaHy, cBEepATb CBOM JEWUCTBUS C LEIbI0 U, NPU HEOOXOAMMOCTH,
UCTIPABIIATH OLIMOKH CaMOCTOSTENBHO.

B nuanore ¢ yuntenem COBEpIIEHCTBOBATh CAMOCTOSITENILHO BHIPAOOTAHHbBIE KPUTEPHUH
OLICHKH.

CaMmocrosTenbHO OOHapyXuBaThb U (GOpMyIHpoBaTh MNpoOIeMy B KJIACCHOM H
UH/IMBUYaJIbHOM yueOHOM NesITeTbHOCTH.

BoiaBurate Bepcuu perieHus npoOaemMbl, 0CO3HAaBaTh KOHEYHBIN pe3ynbTar, BEIOUpATh
13 MPENJIOKEHHBIX U UCKATh CAMOCTOSITENIBHO CPEACTBA JOCTUKECHMS LIEIH.

CaMocTosATeIbHO OCO3HAaBaTh MPHYMHBI CBOETO yCIexa WM Heyclexa U HaXOIUTh
CHOCOOBI BBIX0JIa U3 CUTYAIlUH HEycIexa.

CpenctBoM (GoOpMHUPOBaHUS PETYIATHUBHBIX Y Y]l Cily’)KaT TEXHOJIOTHS MPOOJIEMHOTO
Jaora Ha JTare M3ydyeHHUs HOBOTO MaTepHalia U TEeXHOJOTHs OLIEHUBaHMUS 00pa3oBaTeIbHbBIX
JTOCTHXKEHUH (yueOHBIX YCIIEXOB).

Iloznasamenvrole YYJ]:

AHanu3upoBaTh, CpaBHUBATH, KiIacCUPUIHMPOBaTH M 0000mmaTh (aKTbl U SBICHUS.
BbIABIATE IPUYMHBI U CIEACTBUS MPOCTHIX SBJICHUM.

OcyiecTBIATh CpaBHEHHE, CEpHAIMI0 M KJIacCU(PHUKAIMIO, CaMOCTOSITEIbHO BBIOMpas
OCHOBAaHMS U KPUTEPUH Ul YKA3aHHBIX JIOTHYECKUX ONepaluil; CTpOUTh KiacCU(UKALUIO Ha
OCHOBE JIMXOTOMHUYECKOTO JIeJIeHNs (Ha OCHOBE OTPULIAHU).




CTpouTh JIOTUYECKOE pACCYKICHHE, BKIIOYAIONIEC YCTAHOBICHWE MPUYHHHO-
CJIEICTBEHHELIX CBS3EH.

CoznmaBaTh CXEMaTHYECKHE MOJCIU C BBIICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK
o0BeKTa.

CocTaBiATh TE3WCHI, pA3IUYHBIE BUABl ITUTAHOB (TPOCTBIX, CJIOXKHBIX M T.IL).
IIpeoOpazoBbIBaTh HHPOPMALIMIO M3 OJHOTO BHJA B IPYro# (TaOauIly B TEKCT U TIp.).

BbIuuThIBaTh BCE YPOBHH TEKCTOBOM MH(OpPMAIIHH.

YMeTh omnpenensiTh BO3MOXKHbIE HCTOYHMKH HEOOXOAMMBIX CBEIEHUMN, MPOU3BOIUTH
MOVCK MH(OPMAIIUH, aHATH3UPOBAThH U OIEHUBATH €€ TOCTOBEPHOCTD.

YMeTh HCHOJb30BaTh KOMIBIOTEPHbIE M KOMMYHHKAIIMOHHBIE TEXHOJOTHUU Kak
WHCTPYMEHT JUIS JIOCTHOKCHHS CBOMX IIelied. YMeTh BBIOMpATh aJCcKBaTHBIC 3ajaye
MHCTPYMEHTAJIbHBIE TPOrPAMMHO-AMNIapaTHbIE CPEICTBA U CEPBUCHI.

Kommynuxamuenvie YV/{:

CaMoCTOSATEIbHO OpPraHMW30BbIBAaTh yueOHOE B3aMMOJCHCTBHE B rpymme (ONpeiensiTh
o011IKe 1eH, paclpeaeisaTh PO, JOTOBAPUBATHCS JIPYT C APYTOM U T.1.).

OTtcTauBas CBOIO TOUKY 3pEHUS], IPUBOJAUTH APTYMEHTHI, MOATBEPkKAAst UX (paKTaMu.

YMeTh B3TJISTHYTh HAa CHTYAIMIO C WHOM TO3HWIIMH M JOTOBAPUBATHCS C JFOABMH HHBIX
O3UILINH.

CpenctBoM  (opMHUpOBaHHS  KOMMYHUKATUBHBIX YVYJI  cioykaT  TEXHOJIOTHSA
npo0OsieMHOTo Juanora (MoOY>KAAroMMi U MOABOIAIINI quanor) u paboTa B MalbIX TpYMIax,
TaK)Ke UCIOJIh30BAaHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHH ITPOTyKTHBHOTO YTCHHSIL.

[IpenMeTHbIMH pe3ylbTaTaMu U3Y4EHHUS MpeaMera «XuMHus 9» SBIAIOTCS CIEAYIOIUe
YMCHUSI:

TemaNel «Obwas xapakmepucmuxa xumudeckux snemenmos. 113 u IICXO»

[IpenMeTHbIC pe3yIbTaThl O0YICHUS

Yuamuiics 10JI2KeH YMeThb:

WCIOJIb30BaTh TPH XapaKTCPUCTUKE TPEBPAIICHUN BEMICCTB IMOHSATHUS: «XMMHYCCKAS
peaKIus», «PeaKklUd COCIUHEHUS», «PEaKIUU DPAIOKECHUS», «PEaKIUUu OOMEHa», «PEeaKIuu
3aMENICHU», «PEAKIUH HEUTpaTU3alNN», «IK30TEPMUUYECKUE PEAKIHN», «IHIOTEPMHUUYECKUE
peakiuu»,  «oOpaTUMble  peakiuu»,  «HeoOpaTHUMbIe  peaKluu»,  «OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIE  PEaKIUW», «TOMOTSHHBIC pEaKIMH», «TeTePOTreHHBIC PEaKIHH,
«KaTATMTUYECKHE PEaKIUN», «HEKATATUTUUYECKHE PEaKIMn», «TerIoBON AP(PEeKT XUMHUECKOM
peaKIm», «CKOPOCTh XUMHUYECKON PEAKIIUNY, «KaTAIU3aTOP»;

XapaKTepU30BaTh XUMHUYECKHUE DJIEMEHTHl 1—3-ro MEepuoJ0B MO UX MOJOXKEHUI0 B
[Tepuoauueckoit cucreme xumuueckux snemeHToB [[. M. MenzaeneeBa: XMMUYECKUH 3HAK,
MOPSIKOBBIM HOMEp, MEPHOJ], TPYIIa, MOArPYINa, OTHOCUTENIbHAs aTOMHas Macca, CTPOSHUE
atoma (3apsii sapa, YUCIO TPOTOHOB M HEUTPOHOB B siApe, OOIIEe YUCIO BJIEKTPOHOB,
pacnpezieieHue IEKTPOHOB 10 AIEKTPOHHBIM CJIO0SIM, IMTPOCTOE BEIIECTBO, GopMyiia, HA3BaHUE U
THII BBICIIETO OKCH/IA ¥ TUJIPOKCHUIA, JIETYYETO BOJIOPOTHOTO COSTUHEHHUS (11 HEMETAIJIOB));

XapaKTepu30BaTh OOIIHEe XUMUYECKHE CBOWCTBA aM()OTEPHBIX OKCHIOB M THUIPOKCHIOB;
MIPUBOJIUTH TIPUMEPHI PEAKITHH, TTOATBEPIKIAIONINX XUMHUIESCKHE CBOHCTBA aM(POTEPHBIX OKCHJIOB
U TUJIPOKCHUIOB;

JaBaTh XapaKTEPUCTUKY XUMHUSCKAX PEAKIIMHA 110 YHCITY W COCTaBY MCXOHBIX BEIICCTB
U TIPOAYKTOB PEaKINH; TEIIOBOMY 3(h(}EKTy; HApaBIEHUIO MPOTEKAHUS PEAKIIMU; U3MEHEHUIO
CTENeHeld OKHUCJICHHUS DJIEMEHTOB; arperaTHOMY COCTOSHHIO HMCXOJHBIX BEIIECTB; YYacTHIO
KaTajan3aTopa;

OOBSCHATL W TIPUBOJUTH TIPUMEPHI BIHUSHUSA HEKOTOPBHIX (HakTOpoB (MIpHpojIa
pearupyromux BeIIECTB, KOHIEHTpAallMs BEIIeCTB, JaBIEHUE, TEMIeparypa, KaTaaus3aTop,
MTOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyroluX BEMECTB) Ha CKOPOCTh XUMUYCCKUX PEaKITHi;

HaONIO/IaTh W ONKCHIBATH YPABHEHHSI PEAKIUN MEXAYy BEIMIECTBAMU C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HMJTU POJIHOTO) SI3bIKA M SI3bIKA XUMUH;



MIPOBOAMTH OMBITHI, TTOJTBEPKIAIOIINE XUMHUYECKUE CBOMCTBA aM()OTEPHBIX OKCHIOB U
TUAPOKCHIOB; 3aBHCMOCTh CKOPOCTH XUMUYECKON PEaKIIMK OT Pa3IMYHBIX (PaKTOpOB (MpUpoIa
pearupyromux BEIIECTB, KOHIIEHTpauus BELIECTB, JABJICHHE, TeEMIIeparypa, Karajlu3aTop,
MMOBEPXHOCTh COMPUKOCHOBEHHS PEarupyroIINX BEIIECTB).

Memanpeomemuule pe3yivmamsl O0yICHHS

Yyammiicst 10J15KeH YMeTh:

ONpeNEeATh 1e/Ib Y4eOHOU ACSITENbHOCTU C TOMOUIBI0 YUUTENsE U CaMOCTOSATEIBHO,
HCKaTh CPEJICTBA €€ OCYIIECTBICHUS, paboTas 10 IJIaHy, CBEPSITh CBOM JACHCTBHUS C ICJIBIO U TIPH
HEO0OXOIUMOCTH UCTIPABIISTH OLMTUOKU C MIOMOIIBIO0 YUUTENS H CAMOCTOSTEBHO;

COCTaBJISITh AaHHOTAIIMIO TEKCTA,

CO3/1aBaTh MOJCIH C BBIICJICHHEM CYIICCTBCHHBIX XapaKTEPUCTUK OOBEKTa U
MIPEICTABJICHHEM MX B MPOCTPAHCTBEHHO-TPaUIECKON MIIM 3HAKOBO-CUMBOJIMYECKOM (opMme;

OTIPEICIISATH BUBI KIIACCH(PUKAIINHU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIISATh MPSIMOE ACAYKTUBHOE J10KA3aTEIbCTBO.

Tema No2 «Memannwly

[IpenMeTHbIe pe3ynbTaThl 00y4EeHUS

Y4auuiics 10JI2KeH YMeThb:

KCTOJIb30BaTh MPHU XapAKTEPUCTUKE IMPEBPAIICHUN BEIIECTB IMOHSITHUSA: «XUMHUYECKas
peaKIusa», «PEeaKluh COCAMHEHUS», «PEAKIHMH Pa3JIOKEHUSN», «PeaKkuuu OOMEHa», «pPeaKiuu
3aMEIICHUs», «PEaKIMU HEUTpaIu3alu», «3K30TEPMHUUYECKUE PEAKLIUN», «IHIOTEPMUUYECKHUE
peaKuumny, «o0paTuMble  peaKUUuny, «HEeOoOpaTuMbIe peaKuumn», «OKHUCIUTEIIHLHO-
BOCCTAHOBHUTEJBbHBIC  PEAKLHMH», «TOMOT€HHBIE PEaKIUKW», «TETEPOTrCHHBIC PEAKLIHN,
«KATATUTUYCCKUE PEaKIUN», HCKATATUTHYCCKUE PEaKIUN», «TEIIOBOU AP(EKT XUMHUSCKON
peaKImn», «CKOPOCTh XUMUUYECKON peakiuny, «KaTaanu3aTopy;

XapaKTEepU30BaTh XUMHUYECKHE 3JIEMEHThl |—3-r0 MepuojoB MO UX IMOJIOKEHUIO B
[lepuonuueckoit cucreme xumuueckux snemeHToB J[. M. MengeneeBa: XUMHUYECKHUM 3HAK,
MOPSAAKOBBI HOMEp, MEPUOJ, TPYIIA, MOATPYMIA, OTHOCUTENIbHAS aTOMHAsh Macca, CTPOEHHUE
aToMa (3apsan sjapa, YHCIO MPOTOHOB W HEUTPOHOB B sApe, OO0IIee YUCIO DIEKTPOHOB,
pacrpeielieHle >JIEKTPOHOB T10 JIEKTPOHHBIM CIIOSIM, TIPOCTOE BEIIECTBO, (popMyIia, Ha3BaHHUE U
THUII BBICIIIETO OKCHJIa U TUPOKCUA, IETYYeTr0 BOJOPOJIHOTO COSAMHEHHUS (111 HEMETAIIOB));

XapaKTEepU30BaTh OOIINE XUMHUYECKUE CBONCTBA aM(POTEPHBIX OKCHIOB M THIPOKCHIOB,;
MPUBOUTH MPUMEPHI PEAKIIHIA, TOATBEPIKIAIOIIUX XUMHUYECKHE CBONCTBA aM(pOTEPHBIX OKCHJIOB
Y TUJPOKCHUIOB;

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKLIUN 11O YUCILY U COCTaBY UCXOHBIX BEILECTB
U TIPOJIYKTOB PEaKIUU; TeIIOBOMY (D (PEeKTy; HAMPaBICHUIO MPOTEKAHUS PEAKIIMH; U3MEHEHHIO
CTEIIEHEN OKHUCIICHHUS DJIEMEHTOB; arperaTHOMy COCTOSIHMIO HCXOJHBIX BEIIECTB; Y4YaCTHUIO
KaTajau3aTropa;

OOBSICHAT, W TPHUBOJUTH TPUMEPHl BIUSHUS HEKOTOPHIX (hakTOpoB (MpHpoaa
pearupyrommnx BEMIECTB, KOHUEHTpAUMs BEUIECTB, JaBJICHUE, TEMIIEpaTypa, KaTajiu3atop,
MOBEPXHOCTh COMPUKOCHOBEHHUS PEarupyIOIUX BEUIECTB) HA CKOPOCTh XUMUYECKUX PEAKIUH;

HaOMIOaTh M OIKCHIBATh YPAaBHEHUS PEAKIUNA MEXAY BEIIECTBAMH C ITOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO UITU POJIHOTO) SI3bIKA U S3bIKA XUMUH;

MIPOBOJIUTH OMBITHI, MOJTBEPKIAFOIINE XUMHIECKIE CBOMCTBA aM(pOTEPHBIX OKCHJIOB U
THUAPOKCHUIOB; 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakiuu OT Pa3IndHbIX (GaKTOpoB (pupoaa
pearupyromux BeEIIECTB, KOHIIEHTpalus BEIIECTB, IaBJICHHE, TeMIleparypa, KaTajiu3aTop,
MOBEPXHOCTh CONPUKOCHOBEHUS PEArupyroInX BEIIECTB).



Memanpeomemmvie pe3ynvmamovl 00ydeHUS

Yyammiics 10J15KeH YMeTh:

OIpEeAEIATh LieNb Y4eOHON NEATEIbHOCTH C IOMOILBIO YUUTENSI U CaMOCTOSITENIBHO,
HCKaTh CPEJICTBA €€ OCYIIECTBIEHUS, paboTas 1o IUIaHy, CBEpATh CBOM JCUCTBUS C LIETBIO U MIPU
HEO0XO0IMMOCTH HCIIPABIATH OMMOKHU C TOMOILBIO YUUTENSI U CAMOCTOSTENIBLHO;

COCTABJISITh AHHOTALIMIO TEKCTA;

CO3/laBaTh MOJIEIM C BBIJCIICHHEM CYIIECTBEHHBIX XapaKTEPHUCTUK OOBEKTa H
MPEJICTABICHUEM UX B MPOCTPAHCTBEHHO-TpaUyECcKOM UM 3HAKOBO-CHUMBOJIMUYECKOM opMe;

OTIpeIeNIATh BU/IbI KJIacCH(PHUKANU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYUIECTBJIATh MPSMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

Tema Ne3 «Hemeramib

[IpenMeTHbIe pe3ynbTaThl 00y4eHUS

Yuauuiics 10/I2KeH YMeThb:

WCIIONBb30BaTh IPU XapaKTEPUCTUKE METAUIOB M HMX COEAMHEHWN IOHSATHS:
«HEMETAJIbI», «TAJIOTE€HbI», «AJIJIOTPOIIHBIE BUIOM3MEHEHUN», «OKECTKOCTh BOJABI», «BPEMEHHAs
YKECTKOCTb BOJBI», KIIOCTOSIHHAS )KECTKOCTh BOJIBI», «OOIIast >KECTKOCTh BOJIBI»;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKHUX AJIEMEHTOB-HEMETANIOB (BOJOpPO/A, raJIOrE€HOB,
KHCIIOpOJIa, Cephl, a30Ta, pocdopa, yriepona, KpeMHHs) IO UX HojoxkeHUto B [lepuoanueckoit
cucrteMe xuMmuueckux aneMmeHtoB J[. M. MenneneeBa (XMMUYECKUN 3HAK, TTOPSAIKOBBIA HOMED,
nepuo, Tpyla, MOATpYINa, OTHOCUTENbHAs aTOMHas Macca, CTpoeHue aroma (3apsa sapa,
YHCJIO IPOTOHOB U HEHTPOHOB B sijipe, OOIIEe YUCIIO AIEKTPOHOB, paclpeesieHue 3JIEKTPOHOB
M0 AIEKTPOHHBIM CIJIOSIM), TIPOCTOE BEIIECTBO, (OpMysia, Ha3BaHHE W THII BBHICIIETO OKCHAA U
THIPOKCUIA, (OPMYIIa U XapaKTep JETYIero BOJOPOTHOTO COSAMHEHUS);

Ha3bIBAaTh COCIMHEHHS] HEMETAIIJIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHHUIO;

XapaKTepu30BaTh CTPOCHHE, oOme (pu3nyeckrne M XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILECTB-HEMETAJIIOB;

OOBSICHATh 3aBHCHUMOCTh CBOMCTB (MJIM TpPEICKAa3bIBaTh CBOIMCTBA) XWMHYECKUX
HJIEMEHTOB-HEMETAJUIOB (paJuyC, HEMETAUINYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA JJIEMEHTOB) U 00pa3yeMbIX HMH COEAUHEHHH (KHUCIOTHO-
OCHOBHBIE CBOMCTBA BBICIIMX OKCHJIOB M THAPOKCUAOB, JIETYYHX BOJOPOJHBIX COEIWHEHUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA) OT IMoOJIOKeHUs B Ilepumonuyeckoil cucreme
xumudeckux aneMeHToB 1. . Menzaeneesa;

OMHCHIBaTh OOIIME XMMUYECKHE CBOMCTBA HEMETANIOB C MOMOUIbIO €CTECTBEHHOI'O
(pycCcKOTo WM POJIHOTO) SA3bIKA U S3bIKA XUMHH,

COCTaBJISATh MOJIEKYJISIPHBIE YpPAaBHEHHUS peakUUd, XapaKTepU3YIOIMIMX XUMHYECKHE
CBOICTBA HEMETAJUIOB M WX COEAWHEHMH, a TakKKe DJIEKTPOHHBIE YPAaBHEHHs IPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS;

YPAaBHEHHUs  JJIEKTPOJIMTHYECKOM  AMCCOLMALMM;  MOJEKYJSApHBIE, IIOJHBIE WU
COKpAIIIEHHbIE HOHHBIE YPAaBHEHMSI pEaKLUi C y4aCTUEM IEKTPOJIUTOB;

YCTaHABJIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly CTPOCHHEM aTOMa, XMMHUYECKON
CBA3bIO, TUIIOM KPHUCTAJUIMYECKON pEIIeTKH HEMETa/lIOB W HMX COEAMHEHUH, HUX OOLIUMU
(GU3HYECKUMU U XUMUYECKUMH CBOWCTBAMU;

OMMCHIBATh XMMHUYECKHE CBOWMCTBAa BOJIOPOJA, TaJOr€HOB, KUCIOPOJa, CEphbI, a30Ta,
docdopa, rpadura, anmaza, KpEMHHUS U UX COSAMHEHUN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WJIM POJTHOTO) S3bIKA U S3bIKAa XUMHH;

OIUCBIBATh CIIOCOOBI YCTPAHEHUS JKECTKOCTH BOJBI U BBIOJIHATH COOTBETCTBYIOIIMUN
UM XUMUYECKUN IKCTICPUMEHT;

BBITIONHSATh, HA0NIO/IaTh M OMHUCHIBATh XUMUYECKUN SKCIIEPUMEHT IO PACIO3HABAHUIO
HMOHOB BOJIOPO/Ia U aMMOHUS, Cynbdar -, KapOoHaT -, CHIIMKar -, pocdar -, xaopun -, 6poMuf -,
MOJIU] - NOHOB;

SKCIIEPUMEHTAJILHO HCCIIE0BaTh CBOMCTBA METAUIOB M HX COEAUHEHUH, pelaTh
AKCIIEpUMEHTAJIbHBIE 3a1aut 110 TeMe «HemeTannby;



OMHUCHIBATh XUMUUYECKHM SKCIEPUMEHT C MOMOUIBI0 €CTECTBEHHOI'0 (PYCCKOro WM
POJIHOTO) fA3BIKA U S3bIKA XUMHH;

MPOBOAWTh pacyeThl 10 XUMHUYECKHM QopMyldaM U ypaBHEHHUSM pPEaKIui,
MIPOTEKAIOLIUX C YYaCTUEM HEMETAJVIOB U UX COCIMHEHUM.

Memanpeomemnvie pe3yivmamosl 00ydeHUS

Yyammiicst 10J15KeH YMeTb:

OpraHM30BBIBaTH y4eOHOE B3aMMOJCHCTBHE B Tpymme (pacupelnessiTh PO,
JIOTOBApUBATHCA APYT C APYTOM U T. 11.);

MpeABUACTh (IPOrHO3UPOBATH) MOCIEICTBUS KOJUIEKTUBHBIX PEIICHUI;

MMOHUMATh [IPUYMHBI CBOET0 HEyCIeXa U HaXOAUTh CIIOCOOBI BHIXO/IA U3 3TOM CUTYyallHH;

B JUAJIIOTe C YYUTEIEM YYUTHCSA BHIpa0aThIBaTh KPUTEPUU OICHKU W OIPEICISThH
CTENEHb YCHEIIHOCTH BBIMIOJHEHUSI CBOEW paboThl U pabOThl BCEX, MCXOMAS U3 HMMEIOIIUXCS
KPUTEPHUEB, COBEPIICHCTBOBATh KPUTEPUU OLIEHKH M TOJIb30BAThCA MMHU B XOJAE OLEHKH U
CaMOOLICHKH;

OTCTaWBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (pakTamu;

KPUTUYHO OTHOCUTBHCA K CBOEMY MHEHHIO;

CIyIIaTh JPYTHX, NBITAThCS NPUHUMATH JPYTYI0 TOUYKY 3pEHUsi, ObITh TOTOBBIM
W3MEHUTH CBOIO TOUKY 3PEHHS;

COCTaBIIATH pedepar 1o onpeaencHHon Gopme;

Tema No5 «Obobwenue 3Hanuil no XUMuu 3a Kypc OCHOBHOU WKOIbLY

Jluunocmmuvie pe3ynvmamol 00y4eHUS

Yyauuiics X0JKeH:

3HATh U MIOHUMATh: OCHOBHBIE UCTOPHUYECKHUE COOBITHUS, CBA3AHHBIC C PA3BUTHEM XUMHH
1 00I1eCTBa; JOCTHXKEHUS B 00JACTH XUMHUU U KYJIbTYpPHBIC TPAJULIMK (B YaCTHOCTH, HAYyYHBIE
TpaJULIMK) CBOCH CTpaHbl; OOIIEMUPOBLIE JOCTIKEHUS B 001aCTH XMMHUH; OCHOBHBIEC MPUHIUIIBI
U NIpaBUjia OTHONIEHUS K MPUPOJE; OCHOBBI 3/10pPOBOT0 00pasa >KM3HH U 3/10pOBbeCOEpEraronx
TEXHOJIOTHIA;

MpaBujia TIOBEACHUS B UPE3BBIYAHHBIX CUTYaIlUsX, CBS3aHHBIX C BO3JICHCTBHEM
pa3IMYHBIX BEIIECTB; OCHOBHBIC MpaBa W OOS3aHHOCTH TpaKIaHWHA (B TOM YHCIE yYallerocs),
CBSI3aHHBIE C IMYHOCTHBIM, MTPOPECCUOHAIBHBIM U KU3HECHHBIM CaMOOTIPEICTICHUEM;

COLIMATIbHYIO 3HAUMMOCTh U COJIep:KaHue podeccuil, CBSI3aHHBIX C XUMUEH;

WCIIBITHIBATh: YYBCTBO TOPAOCTU 32 POCCUMCKYI0 XHMHUYECKYI0 HAyKy M YBOKEHHUE K
HCTOPUU €€ Pa3BUTHS, YBOXKEHUE U MPUHATHE TOCTIKEHUN XUMHUH B MUpE; JIF0OOBh K TIPUPO/IE;
YBOXEHUE K OKPYXKAIOUUM (YJallluMCs, YYUTEISIM, POIUTENSIM U Ap.) — YMEThb CIyIIaTh U
CIBINIATH MapTHEpa, MPU3HABaTh MPABO KAKJOTO HA COOCTBEHHOE MHEHUE, MPUHUMATh PEIICHUS
C YYETOM TO3MIIMI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO U ICTETHUUECKUX YYBCTB Ha OCHOBE
3HAKOMCTBA C MHUPOM BEIIECTB U MX IMPEBPAIICHUI; CAMOYBa)XEHHE W HSMOLMOHAIBHO-
MOJIOKUTENBLHOE OTHOIIIEHHE K ce0e;

MpHU3HABaTh: IEHHOCTh 3J0pPOBbA (CBOETO M JPYrUX JOJEi); HEOOXOAUMOCTh
CaMOBBIPKEHHUSI, CAMOPEATH3AIIAN, COITHATBHOTO MPU3HAHUS;

OCO3HaBaTh: TOTOBHOCTH (HMJIM HETOTOBHOCTh) K CaMOCTOSITENBHBIM TIOCTYNKaM H
JIEHCTBUSIM, OTBETCTBEHHOCTh 3a WX PE3yJbTaThl; TOTOBHOCTH (WJIM HETOTOBHOCTH) OTKPBITO
BBIPAXKATh U OTCTAUBATh CBOIO MO3UIUIO U KPUTUYHO OTHOCUTHCS K CBOUM IMOCTYIIKAM;

MPOSABIIATH:  DKOJIOTMYECKOE  CO3HaHUE;  J0OpOXKENIaTeNbHOCTh,  JOBEpUe U
BHUMATENBHOCTH K JIIOJIIM, TOTOBHOCTh K COTPYAHHYECTBY U JApYKOe, OKa3aHUIO TIOMOIIH TEM,
KTO B HEl HYyXAaeTcs; 0000IIEeHHbIH, YCTOWYUBBIA U U30UpaTeNbHbIN M03HABATENbHBINA HHTEPEC,
WHUIMATHBY U JTI0003HATENFHOCTh B H3yUEHUU MUPA BEIIECTB U PEAKIINIL; 1[eJIeyCTPEMIEHHOCTD
W HAaCTOWYMBOCTH B JOCTIDKCHHH II€JIE, TOTOBHOCTh K TIPEOJIOJICHHIO TPYIHOCTEH;
yOXKIACHHOCTh B  BO3MOXKHOCTH  TIO3HAHMSI  MPHUPOJABI, HEOOXOIMMOCTH  Pa3yMHOTO
WCITOJTH30BAHUS TOCTYKCHUI HAYKH M TEXHOJIOTHH JIJTs pa3BUTHS OOIIECTBA;



YMETb: YCTAaHABJIMBAaTh CBS3b MEXIY LEJIbI0 U3YUYEHUS XUMHUU U TEM, AJI 4YEro OHa
ocyIIecTBIsieTCs] (MOTUBAMHM); BBINOJIHATh KOPPUTUPYIOLIYIO CAMOOLIEHKY, 3aKII0YAIOIIYIOCs B
KOHTpOJIE 3a TMPOILECCOM H3YYEeHUS XHUMHUH W BHECEHHU HEOOXOIMMBIX KOPPEKTHBOB,
COOTBETCTBYIOILIMX dTallaM U croco0aM M3ydeHHUs! Kypca XMMHH; BBIIOJHATH PETPOCHEKTUBHYIO
CaMOOLIEHKY, 3aKJIIOYAIOLIYIOCS B OLEHKE Ipolecca M pe3yibTaTa M3y4EHHs Kypca XUMUU
OCHOBHOM LIKOJIbI, TOABEAECHUN UTOTOB HA OCHOBE COOTHECEHUS LIEJIEH U pe3yIbTaTOB;

CTPOUTH JKU3HEHHBIE U MPO(PECCHOHANBHBIE TUIaHBI C YUETOM KOHKPETHBIX COIHAIBHO-
UCTOPUYECKHX, MOJIUTUYECKUX U IKOHOMUYECKHX YCJIOBUI; OCO3HABaTh COOCTBEHHBIE [ICHHOCTH
Y COOTBETCTBHE UX IIPUHUMAEMBIM B KU3HU PELLICHUSM; BECTH IMAJIOT HA OCHOBE PaBHOIIPABHBIX
OTHOILIEHUN U B3aMMHOI'O YBAaXKEHUS; BbIJICIATh HPABCTBEHHBIN aCIEKT MOBEACHUS U COOTHOCUTH
HOCTYIKU (CBOU U JPYTUX JIFOJEH) U COOBITUS C IPUHATHIMU 3TUYECKUMU HOPMaMH; B TpEIenax
CBOMX BO3MOKHOCTEH IPOTUBOJAECHCTBOBATH ACHCTBUSAM U BIMSIHUSAM, NPEICTABISIOIINUM YTPO3y
KHU3HH, 3/I0POBBIO U OE30MAaCHOCTH JIMYHOCTH U OOIECTBA.

Coaep:xanue yueOHOro npeamera «Xumusa» B 9 kiaacce.

Tema 1 Obwas xapakmepucmuka XumMudeckux 1eMeHmos u xumudeckux peaxyuu. 113
uIICXO» (9 u)

XapakTepucTuKka »JJIEMEHTa [0 €ro mnojiokeHutro B Ilepuogudeckon cucreme
xuMuueckux 3reMmeHToB Jl. . MenneneeBa. CBoiicTBa OKCHJIOB, KUCJIOT, OCHOBAHUI U COJIEH B
CBETE TEOPUM IIIEKTPOIUTUYECKON TUCCOLMALMU U OKUCIEHMsI-BOoccTaHOBIeHUs. [loHatue o
NEPEeXOJIHbIX dyieMeHTaX. AMpoTepHOCTh. ['eHeTHYecKuit psaI TEPeXOJHOrO  BJIEMEHTA.
Ilepnonnueckuit 3akoH u lleproanyeckas cucrema xumudeckux ieMeHToB 1. M. Menneneesa.
Xumuueckasi OpraHu3anusl KUBOW W HEKUBOW MPUPObl. XMMUYECKHIM COCTaB siipa, MaHTUU U
36MHOM KOpbl. XUMHUYECKUE DJJIEMEHThl B KIETKAaxXx JKHUBBIX OPraHu3MoOB. Makpo- u
MUKpOo37eMeHThl. O000IIEHIE CBEIEHUI O XUMHUUECKUX PEaKIIHSIX.

Jlabopamopnvie onvimei. 1. IlomydeHune THUAPOKCHIA IIMHKA W HCCIEIOBAHHE €ro
CBOMCTB. 2. MoaenupoBanue noctpoenus [lepuonnueckoit cucteMbl XUMUUYECKUX 3JIEMEHTOB /I
. Menneneesa. 3. 3amenieHue xene3oM Mean B pactBope cynbhara meau (1).

Ilpakmuyeckas paboma Nel «OcyliecTBIeHUE LIETTOYKH XUMHUYECKUX MTPEeBpaIeHUI»

Bxoonas konmponvnas paboma

Tema 2. Memannwt (20 u)

[Tonoxenne meramioB B Ilepmonnueckon cucreMe XuUMUYeCKHx 3ieMeHToB [l M.
MenneneeBa. Metauueckass KpUCTAIUIMYECKAsl PEILETKA U METAJUIMUECKAss XUMUUYECKAs CBSI3b.
O6mme ¢uzudeckrue cpoiicTBa MeTawioB. CIUlaBbl, UX CBOWCTBAa M 3HAUYCHHE. XUMHYECKUE
CBOMCTBA METa/NIOB KaK BOCCTAaHOBMTENEH, a TakXKe B CBET€ HX TIOJOXKEHUS B
AIEKTPOXUMUUYECKOM PSIy HaIpsDKeHUH MeTaiioB. Koppo3usi MeTamioB u crnocoObl 00pbObI ¢
Heil. Metasuiel B mpupoe. O0mue cnocoOsl ux noxydeHus. OOmias xapakTepUCcTHKa IEIOYHBIX
MeTtayioB. Metamisl B mpupoge. OOmme cnocodbl ux mnonydeHus. CTpoeHHe aTOMOB.
[Ilenouynble METaIBI — MPOCTHIE BELIECTBA. BaxkHelIne COeANHEHNS ET0YHBIX METAJIJIOB —
OKCHJIbl, TUAPOKCUABI M COJIM (XJOpPHUABI, KapOOHAaThl, Cyiab(aThl, HUTPAThl), UX CBOWCTBA U
OpUMEHeHHe B HapoAHOM xossiictBe. KanuiiHble ynoOpenus. OOmas xapakTepHUCTHKA
sneMeHTOB TiaBHOM nmoarpynmsl Il rpynmel. Ctpoenue atomoB. LllenodHo3emMenbHbIe METaIbI
— MpOCTHIE BellecTBA. BakHelIMe COeNMHEHUs LIEIIOYHO3EMEIbHBIX METAJUIOB — OKCHIBI,
TUAPOKCUABI U COJH (XJIOPHIIbI, KapOOHAThI, HUTPATHI, Cynb(aTsl, Gocdarbl), UX CBOWCTBA U
IpUMEHEHHE B HApOJHOM Xo3siiicTBe. AnmoMunmid. CTpoeHue aTroMa, GU3NIEeCKrue 1 XUMHUECKUE
cBoiicTBa npoctoro BemiectBa. CoeMHEHMsI ATFOMUHUS — OKCHUJ U TUIPOKCU, UX aM(OTEpHBIN
xapakrtep. Baxxnelimue conu amomunus. [Ipumenenne anoMuHus U ero coequHenui. JKeneso.
Ctpoenue atoma, (pusnyeckue W XMMHUYECKHE CBOMCTBA IMPOCTOrO BemiecTBa. [ 'eHeTHdeckue
psanel Fe+2 u Fet+3 . Baxkneiimue conu >xene3a. 3Hau€HUE Kelle3a MU €ro COCAMHEHUH s
MPUPOJIBI U HAPOAHOTO X03sicTBa. JlemoHcTpanuu. O0pa3ibl METOUYHBIX U ET0YHO3EMETbHBIX
metayuioB. OOpasipl crutaBoB. B3auMmoneiicTBue HaTpus, JUTHS M KaJlblUs C BOJOM.
B3anMopeiicTBrue HaTpus U Mardus ¢ KUCJIOpPoIoM. B3anMoeincTBre MeTaJioB ¢ HEMETAIIIIAMU.
[Tomyuenue ruapokcuos xemne3a (11) u (III).




Jlabopamopnvie onvimul. 12. B3aumojeicTBue pacTBOPOB KHUCIOT M COJeH ¢
Metasiamu. 13. O3HakomiieHue ¢ pynamu xenesa. 14. OkpammBaHHE TUIAMEHU COJSIMH
LIEJIOUHBIX MeTayioB. 15. B3aumopeiictBue kanbuusg ¢ Bopoil. 16. Ilomydenue ruzppoxcuna
KaJIbIUs U UCCleoBaHue ero cBoicTB. 17. [lonydyeHue ruipokcuaa altOMUHUS U UCCIIeI0BaHUE
ero coiict. 18. B3aumopeiicTBue xene3a ¢ coiasiHo kuciaotoi. 19. Ilonydyenne ruipokcuion
xkenesa (I1) u (III) m u3ydyeHne ux CBONCTB

Ilpakmuueckas paboma Ne 2 «IlojiyueHune U CBOMCTBA COEIMHEHUM METAIIIIOBY.

Ilpaxmuueckasa paboma Ne3 «IKClepUMEHTANbHbIE 3aJaud Ha paclo3HaBaHUE U
[I0JIy4YEHHUE BEIIECTBY.

Konmponvnas paboma -2

Tema 3. Hememannot (28 u)

OOmiass xapakTepucTHKa HEMeTayioB: TmojokeHue B Ilepuonnueckoit cucreme
xumudeckux — snemerntoB  J[. M.  MeHgeneeBa, OCOOCHHOCTH  CTPOCHHSI  aTOMOB,
anekTpooTpuniatenbHocTh (D0) Kak Mepa «HeMmetamudHoctn», psag D0. Kpucrammueckoe
CTPOEHHE HEMETAJIJIOB — MPOCTHIX BewlecTB. Aiorponus. dusndeckue cBoCTBa HEMETALIOB.
OTHOCUTEIBHOCTh MOHATHH «MeTa» U «HeMeTam». Bomopoa. Ilomoxenwe Bomopoaa B
[Tepuoanueckoit cucreme xumuueckux snemeHtoB JI. M. MenneneeBa. CtpoeHue aroma u
MoJiekynbl. du3ndyeckue U XUMUYECKHE CBOMCTBA BOJOPOJA, €ro MOJyYeHHE W MPHUMEHEHHUE.
Bogna. Crpoenue monexyinsl. Bomoponnas xumuueckas cBsizb. Pu3MyecKue CBOMCTBA BOJbI.
AHoMmanuu cBOMCTB BoAbl. [ 'mapoduibHbie U ruapodoOHbie BemecTBa. XUMHUECKHUE CBONCTBA
Boabl. KpyroBopor Boxabl B mpupone. Bomoouncrtka. Anpanus Boabl. BbeITOBbIE (QUIBTPBHL.
Munepanbabie Bonbl. JlMCTUIUIMpOBaHHAs BOjAa, €€ MoiyueHue u mnpumenenue. OOmas
XapakTtepucThka rajgoreHoB. CtpoeHue atomoB. [IpocTeie BeliecTBa U OCHOBHBIE COEIMHEHUS
raJioreHoB, ux cBoicTBa. Kparkue cBeaenus o xiyope, opome, drope u ione. [Ipumenenue
raJIOTEHOB U MX COEJUMHEHHM B HapoaHoM xo3ssiictBe. Cepa. CTpoeHue aroma, ajIOTPOIHUS,
cBOiicTBa M mpuMeHeHue pomoOuyeckoit cepbl. Oxcuasl cepsl (IV) u (VI), ux momyuenwue,
cBoiicTBa U nmpuMeHeHue. CepHas KHUCIIOTa U €€ COJIM, UX IPUMEHEHUE B HApOJAHOM XO3SHCTBE.
ITponsBoacTBo cepHOM KHCHIOTHL. A30T. CTpoeHHE aTOMa M MOJIEKYJBI, CBOWCTBA IPOCTOrO
BellecTBa. AMMUAK, CTPOCHME, CBOWMCTBA, MOJydeHHE W NpuMeHeHue. Coaum aMMOHMS, WX
cBoiictea u mpumeHeHue. Oxcuasl azota (II) u (IV). AsorHas kucimora, ee CBOICTBa u
npuMeHeHre. HuTpatbl M HUTpUTHI, mpobiemMa UX COJAEpKaHUS B CEIbCKOXO3SIMCTBEHHOMN
npoaykiuu. A3otHele yaoopenus. @ocgop. CTpoeHune aToma, aljIoTPONHs, CBOUCTBA Oeoro u
kpacHoro Qocdopa, ux mnpumenenne. OcCHOBHBIE coeauHeHus: okcua ¢ocdopa (V) u
optodochopHas kucinora, ¢ocharel. DocopHsle ynodbpenus. Yriaepoxn. CTpoeHue aroma,
ajoTponusi, cBoiicTBa Moaudukanuii, npumenenue. Oxcunpl yriepoaa (I1) u (IV), ux cBoiictsa
U nipuMeHenue. KapOoHaThl: KalbLUT, COJla, MOTAIl, UX 3HAUY€HHE B IPUPOJIE U KU3HU YEIOBEKa.
Kpemuuii. Ctpoenune aroma, KpUcTaNIMYECKU KPEMHMM, €ro cBoilcTBa U npumMeHeHue. Okcus
kpemuus (IV), ero npupoansie pazHOBUIHOCTH. CUIMKATHl. 3HAUYCHHE COCTUHEHUN KPEeMHUsS B
JKUBOW M HeXuBOM mpupone. IIoHsATHME O CHIMKATHOM HPOMBINUIEHHOCTH. JIeMOHCTpanuH.
OOpa3ipl rajJoreHoB — MPOCTHIX BeIIECTB. B3auMoneiicTBUe TalloreéHOB C HAaTpHEM, C
aTrOoMUHMEM. BrITeCHeHHE X0poM OpoMa WM MOJa M3 PacTBOPOB UX coliel. BzaumopeiicTeue
CEpBI C METAJIJIaMH, BOJOPOAOM U KUCIOpoAOM. B3aumoaeiicTBue KOHIIEHTPUPOBAHHOM a30THOMN
KHUCTIOTHI ¢ Menbto. [lornomienne yriemM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue
Menu u3 ee okcuaa yriem. OOpasibl IPUPOIHBIX COETUHEHUH XI0pa, cephl, pocdopa, yriaepona,
kpeMHus. O0pa3iibl BaXKHEUIINX JJIs HAPOJIHOTO X03sicTBa Cyab(}haToB, HUTPATOB, KAPOOHATOB,
docdaros. Obpasiibl cTekIa, KEPAMHUKH, [IEMEHTA.

Jlabopamopuwvie onvimer.  20. Tlomydenwme u pacmo3HaBaHue Bojpopoga. 21.
HccnenoBanune MOBEPXHOCTHOIO HATSHKEHUS BOAbl. 22. PacTBOopeHME NepMaHraHaTa Kajaus WIN
MeTHOTO Kymopoca B Bojae. 23. l'maparanums oGe3BokeHHoro cynbdata menu (II). 25.
O3HakoMJIeHHE C KOJUIeKIMEH OBITOBBIX (GHUIBTPOB. 26. (O3HaKOMJIEHHE C COCTaBOM
MUHepanbHOM BOAbl. 27. KadecTBeHHas peakuus Ha rajoreHuA-uoHsl. 28. Ilomydenue wu
pacno3HaBanue kuciopona. 29. I'openue cepbl Ha Bo3ayxe u B kucinopozge. 30. CporicTBa



pa3baBieHHOlN cepHOU KHCIOTHL. 31. M3yueHue cBoiicTB ammuaka. 32. Pacmo3HaBaHme coseid
ammonusa. 33. CgoiictBa pa30aBiIeHHOW a30THOW KHCJIOTHL. 34. B3aumopeiicTBue
KOHIICHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Meapro. 35. openme docdopa Ha BO3ayxe U B
kuciopose. 36. PacnoznaBanue docdaros. 37. ['openue yrius B kucnopoge. 38. Ilomyuenue
YrOJIbHOM KHUCTIOTHI M m3y4deHue ee cBOMCTB. 39. Ilepexon kapboHaToB B TuapokapOoHaThI. 40.
Paznoxenue ruapokapoonara Harpus. 41. [Tonydyenue rasa.

Ilpakmuueckass paboma Ne4 «PemieHne 5SKCIEPUMEHTAIBHBIX 3aJad IO TEMeE
«[Toarpymra kucaopoa.

Ilpakmuueckas paboma Ne5 «llonyyeHne ammuaka 1 U3y4e€HUE €ro CBOUCTBY.

Ilpakmuueckass paboma Ne 6 «PemieHne SKCIEPUMEHTAIBHBIX 3aJad 110 TEMe
«[Ioarpymmsl a3oTa 1 yriepoaa.

Konmponvnas paboma -1

Tema Ned. Ob6o0bwenue 3Hanuti no Xumuu 3a Kypc 0cHogHoul wkoawsl (1 1yacos)

[lepuonnueckuit 3akoH u Ilepuonnueckass cucrema xumuueckux snemeHto JI. W.
MenpneneeBa. @U3MYECKUMI CMBICI IIOPSIJAKOBOTO HOMEpPA JJIEMEHTa, HOMEPOB IEpUONA H
rpynnbl. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOICTB AJIEMEHTOB M HUX COCIWHEHUN B NEPUOAAX U
TpyIIax B CBETE MPEJICTABICHUN O CTPOCHHH aTOMOB 3JIEMEHTOB. 3HAUYECHHUE TMEPUOIUYECKOTO
3aKoHa. BHUJIbl XUMHUYECKUX CBSI3€W M THUIIBI KPUCTAJUTMUECKUX PEIIeTOK. B3auMOCBs3b CTpOeHUS
U CBOMCTB BemecTB. Kitaccuukamus XauMUIeCKIX PEakIuii Mo pa3IndHbIM IpU3HAKaM (YUCIIO U
COCTaB PEarupyroumx U oO0pa3yroluXcsl BEIIECTB; HAMYHe TpaHUlbl paszaena (a3; TerioBon
3¢ (deKT; N3MEHEHNE CTETIICHEH OKHCIICHUSI aTOMOB; MCIOJIh30BAaHUE KaTaln3aTopa; HallpaBlICHHUE
npotekanus). CKOpOCTh XMMHUYECKUX peakuuid u (hakTopsl, BIusAmuUe Ha Hee. OOpaTUMOCTh
XUMHUYECKHX PEAKIMH U CIOCOOBl CMENICHHSI XMMHUYECKOTO paBHOBecHs. [IpOCThie U CIOXKHBIC
BelecTBa. MeTayuibl U HeMeTauibl. | eHeThyeckue psapl MeTajuia, HeMeTaula M MEepexX0aHOTo
MeTayia. OKCHIBI ¥ TUAPOKCUIBI (OCHOBAHUS, KHCIOTHI, aM(pOTEepPHBIC THIPOKCHIBI), COMH. Mx
cocTaB, Kiaccuukaiys u o0lMe XUMUYECKHE CBOMCTBA B CBETE TEOPHH AJIEKTPOIUTUYECKOU
JUCCOIMAIIMN U OKUCIUTEIIBHO-BOCCTAHOBUTEIBLHOTO TIpoliecca.



KanennapHo - TeMaTu4ecKkuii miaH

B Tom uncie Hara
Ne | HammenoBanme pasaenoB |Koua-Bo Ha HpOBEACHHUS Ocropunie HatpaB I
n/n U TeM YPOKOB 4acoB pociTaTeILHON
k/p | p/p | n/p | Hnan | @akr ACATEILHOCTH
O0mas xapakrepucTuka Xxumuueckux 3jeMeHToB. I13 u IICXI (9 yacoB)
1 | Xapakrepucruka IMo3naBaTebHAsK
XUMHUYECKOT0 3JIEMEHTA 110 1 Bripaxxenue
nojoxenuto B [IICXD J1.1. IMO3HABATENIbHBIX
Menpeineesa. WHTEPECOB
2 | KucinorHo-ocHOBHbBIE [Tpuobperenue
CBOICTBA OKCHJIOB U 1 HAIJISIHBIX HAaBBIKOB
TUAPOKCHJIOB. HaOII0/IeHUs1, HAKOTLJICHHUE
3 | Xapakrepucruka (dakToB
XAMHUYECKOT0 3JIEMEHTA T10 Tpynosoe
KHCIIOTHO-OCHOBHBIM 1 BripakeHne roToBHOCTH K
CBOMCTBaM €r0 OKCHJIOB U YYaCTHIO B PEIICHUU
THIPOKCHUJIOB. MPAKTUYECKUX TPYIOBBIX
4 AM{QoTepHbIE OKCUIBI U JIen, 3aJa4.
TUIPOKCHUJIBI. 1 IKOoJI0TrHIEeCKOe
5 | CBOJCTBA OKCHIOB, HpI/IMevHeHI/Ie MOJTy4EHHBIX
OCHOBaHUU B CBETE TEOPUU ;I;a::m JUIA PCLICHIA
AIEKTPOJIUTUYECKON 1 3HI;, B ——
JIMCCOLUAIIUU 1 TTPOLIECCOB
e — YMEHHUS pa3yMHOTO0,
BOCCTaHOBJICHUSI. Gepexcmsoro
6 | CBoiicTBa KHCIIOT U COJIeH B TIpHPOIOTIOJIL3OBAHHA B
CBETE TeopHH OBbITY, B OOIIIECTBEHHOM
AIEKTPOIUTUUECKON ! MIPOCTPAHCTBE
JUCCOITMAIIMU U TIPOLIECCOB
OKHUCJICHUSI-
BOCCTaHOBJICHUSI.
7 | IIpakTrueckas padota Nel
«OcyliecTBIeHNE HEMOYKU | 1
XUMHUYECKUX
MIPEBPALLECHUIN»
8 | [lepuoandeckuii 3aK0H U
NepuoAnuecKas cuctema 1
XUMHUYECKUX DJIEMEHTOB
J.1. MeHnneneena.
9 BxonHas quargocTHka.
Konrtponsnas padora Nel. 1 1
MeTtasubl (20 yacoB)
10 | ITonoxxeHue METaIIoOB B IMo3naBaTebHast
[ICXD JI.N.MenaeneeBa u 1 Bripaxxenue
0COOEHHOCTH CTPOSHUS UX MMO3HABATEIIbHBIX

aTOMOB.

UHTEPECOB




11 | ®usnyeckue cBOMCTBA [Tpuobperenue
MeTauioB. CIUIaBbl. HATJISTHBIX HABBIKOB
_ HaOJI0/IeHUs], HAKOTLJICHHUE
12 | XuMu4eckue cBOMCTBa (baxtos
METaJUIOB.
13 | Merasisl B Ipupoie.
Oo6mre crnocoOsl
MOJIy4EHHUs] METAIIJIOB.
14 | Koppo3ust MeTasuiosB.
15 | DnexkTpoau3 pacriaBoB.
16 | DiIEeKTPOIU3 PacCTBOPOB.
17 | KonTponbsHas padota Ne2. 1
18 | lllemounbie meTamisl IA
TPYIIIbL.
19 | CoenuHeHHS MIETOUYHBIX
METaJIJIOB.
20 | OOwuas xapakTepucTuka
snemeHToB IIA rpynmsl.
21 | Coenunenust metasoBIIA
TPYIIIBL.
22 | Pemrenue 3amau Ha
onpeeseHue BbIX0aa
MIPOJYKTA PEaKIUu.
23 | AJIIIOMUHUH, €ro
(bu3znuecKkrue 1 XUMUYECKHe
CBONCTBA.
24 | CoenMHEHHUS ATTFOMUHUSL.
25 | XKemneso, ero ¢pusnyeckue u
XMMHYECKHE CBOMCTBA
26 | CoenuHeHHs xemne3a.
I'enernueckue psansl F ez+,
F eS+
27 | IIpaktuueckas pabora Ne 2
«[Tomnyuenue u cBoMcTBa 1
COCIMHEHUI METAILIIOBY.
28 | IIpaktuueckas pabora Ne3
«IKCIEpUMEHTAIbHBIE )
3a/1aud Ha Pacrlo3HaBaHUE U
MOJTyICHHUE BEIIECTBY.
29 | KonrponbHas padota Ne 2
0 TeMe «XHUMUs 1
METaJIOBY.
Hemetasuisbl (28 yacoB)
30 | OOmras XxapaKTEepUCTHKA Ilo3naBaTenbHas
HEMETAJUIOB. Bripaxxenue




31

Hemetaminl B KlIeTKax
YKUBBIX OPTaHU3MOB.
Bonopon.

32 | O06mas xapakTepucTuKa
raJIOT€HOB

33 | CoenuHEHHUs TaJIOTEHOB.

34 | [lonyyeHue rajJjoreHoB.
buonoruueckoe 3nauenue u
IIPUMEHEHHE T'aJIOTEHOB U
HUX COEOVHEHUMN.

35 | Kucnopon.

36 | Cepa. Okcuanl cepsl (IV) u
(VD).

37 | CepHas KucCIOTA.
Cynbdatsl.

38 | [lonyyeHue u npuMeHEHUE
CEpPHOM KHUCJIOTBHI.

39 | Ilpaktuueckas pabota Ned
«Pemenne
AKCIIEPUMEHTAIBHBIX 3a7a4
o teme «lloarpynna
KHCIIOPOJIay.

40 | Azot

41 | AMmuak.

42 | Conu aMMOHHUSA.

43 | KucinopoaHbsle COeTUHEHUS
a3oTa.

44 | TlpakTuueckas padota Ne5
«ITonmyuenne ammuaka u
HU3Yy4YEHHUE Er0 CBOMCTBY.

45 | docdop u ero coeTuHEHUS.

46 | MunepanbHble y100peHus.

47 | Yraepon.

48 | KucnopoaHble COeIMHEHUS
yriaepoja.

49 | Kpemnuii u ero
coennHeHMs. CUIMKaTHas
MIPOMBIIIIIEHHOCTb.

50 | Ilpaktuueckas padota Ne 6

«Pemenue
AKCIEPUMEHTAIBHBIX 33724
o teme «lloarpymnmnsl a3ora
U yTIIepOoaar.

MO03HABATENIbHbBIX
WHTEPECOB

[Ipuobperenue
HATJISTHBIX HABBIKOB
HaOJI0/IeHUs], HAKOTLJICHHUE
(dakToB

dusnuyeckoe
CoOnroienue nmpaBuia
JIMYHOHU U 00IIleCTBEHHOUI
0€30I1aCHOCTH, B TOM
qrciie 6e30MacHOro
MTOBE/ICHHUS.

Tpynosoe

IIposiBnenue unTepeca K
MIPAKTUYECKOMY U3yUYCHHIO
mpeaIMeTa XUMUU U Tpyia
HA OCHOBE M3y4aeMBbIX
MPEIMETHBIX 3HAHUU.
Co3Hanue BaXXHOCTH
oOyueHus Tpyay,
HAKOIUICHUS HAaBBIKOB
TPYJIOBOM AESITENEHOCTH
Ha TPOTSHKCHUU KU3HU
JUIS YCIELIHOM
npodeccHoHATEHOM
camopealii3alyy B
o0rmiecTBe.
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O0o001meHue,
cHCTeMaTHu3alus u
KOpPPEKIMs 3HAHUH,
YMEHUH, HaBBIKOB
yYaluxcs 1o TeMe
«HeMeTaibly.

52 | KonrponbHas pabota Ne3
o teme «Hemeramibny
53 | Pemienue pacuyeTHbIX 3aa4.
Brruncnenue maccsl,
00bEMa MPOTYKTOB PEaKLIUU
o mMacce, 00bEMy
HCXOJHBIX BEIIECTB.
54 | OOBEMHBIE OTHOIICHUS
ra3zoB. Omnpezenenne
COCTaBa CMECH.
55 | Onpenenennie U30bITKA U
HEJ0CTaTKa UCXOIHBIX
BEIIIECTB.
56 | Onpenenenue BoIX0/a
MPOJIYKTa PEakivy B
MPOLIEHTaX OT
TEOPETHUYECKU BO3ZMOXKHOTO.
57 | Pemenue 3amau cMemIaHHBIX
THIIOB.
O000menue 3HAHUI M0 XUMHUHM 32 KYPC OCHOBHOI1 1m1ko.bI (11 yacoB)
58 | Ilepuonnueckas cucrema IIaTtpuornyeckoe
J.H. Menneneesa u 3HaHME U YBAKEHUE
CTPOEHHE aToMa. JOCTUKEHHS Halen
59 | DneKTpOOTPHULIATENBHOCTb. obmeit Pogunsl — Poccun
CreneHb OKHCIIEHUS. B HayKe.
CrtpoeHue BeniecTsna. I'paxxnanckoe
60 | Knaccuduxanus [Tonnmanue 1 npuHATHE
XUMHUYECKHUX PEaKIIUi. CBOEH CONMPUYACTHOCTH
CKOpOCTh XMUMHUYECKUX MPOIIIJIOMY, HACTOSIIIIEMY U
peaxiui. OyayliemMy Hapoaam
61 | Jduccommamus Poccun, TeicsaueneTHen
3JIEKTPOJIUTOB B BOJAHBIX HUCTOPUU POCCUNCKOMN
pactBopax. Monnbie roCy/1apCTBEHHOCTH.
YpaBHEHUS PEaKIUM. Tpynosoe
62 | Peakiiuu MOHHOTO OOMEHa. IIposiBienue nHTEpECa K
MPAKTUIECKOMY U3yUYCHHIO
63 | OkuciauTenbHO- npogecci u Tpyaa
BOCCTaHOBUTEJIbHbBIE Pa3IMIHOTO pojia Ha
PeAKIIHIL. OCHOBE H3Y4aEMBIX
64 | Heopranuueckue BeliecTBa, TpC/IMETHBIX SHAHWH.

WX HOMEHKJIATypa "
KJacCUpUKaIs.




65

XapakTepHble XUMUYECKHUE

CBOICTBa OKCH/IOB, 1
OCHOBAaHMII.
66 | XapakTepHble XUMHUYECKUE
CBOMCTBA KHUCJIOT. 1
67 | XapakTepHble XUMHUYECKUE
CBOICTBA COJIEH. 1
68 | KonrpomnbHas padota Ne 4
3a KypC OCHOBHOM IIKOJIBI. 1

Hroro:

68
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