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INOACHUTEJ/IbHAA 3AIIMCKA

[IpyHATHE HOBOrO roOCyZJapCTBEHHOIO CTaHJAApTa OCHOBHOIO 00uiero ob6pas3oBaHUA A 5—9 K/IaccoB NMpPUBEJO K U3MEHEHUIO
CTPYKTYpbl ULIKOJBHOTO XUMHYECKOTrO 00Opa3oBaHus. B HacTosulee BpeMsi 6a3oBoe XMMHUYeCKOe OOpa3oBaHUE [JOJ/DKHO 00eCledyuTb
BbIIIYCKHUKAaM BBICOKYI0 XMMHYECKYI0, 9KOJOTMYECKYI0 U NMPUPOAOOXPAHUTENbHYI0 TPAMOTHOCTb. PellIUTh 3Ty 3a/layy MOXXHO Ha OCHOBE
NPEeEeMCTBEHHOTO pPa3BUTHS 3HAHWU B 00J1aCTM OCHOBHBIX XMMHUYECKHX 3aKOHOB, TEOPUU U H/JeH, obecrneuyuBaloIUX QYHJaMeHT AJis
NpPaKTUYECKOH J1eITeJIbHOCTU yyaluxcsi, QOpMUPOBAHUSA UX HAYYHOTO MUPOBO33PEHHUS.

Pabouas npoepamma no xumuu pjia 8 Kjiacca cpefHer LIKO0JIbl «XUMUs. 8 KJ1acc» nocCmpoeHda 8 coomeemcmaeuu c:

- ®edepanbHbim 3akoHoM Ne273-D3 «06 obpaszosaHuu 8 Pocculickoli edepayuu» om 29.12.2012 200a;

- ®edepasnbHbiM 20CY0ApPCMBEHHbIM 06PA308AMENbHLIM CMAHAAPMOM OCHOBHO20 00We20 006pa308aHUSs, YMBEPHOEHHbIM NPUKAIOM
Munucmepcmea obpaszosarusi u Hayku P® om 17 mas 2012 2. N2 413, ¢ uameHeHUAMU, BHECEHHbIMU NPpUKa3oMm MuHucmepcmea 06pa308aHus u
Hayku P® om 31.12.2015;

- [IpumepHOll npozpamMMbl OCHOBHOTO 0011lero 06pa3oBaHUsI no Xxumuu ¢ yuvemom asmopckoti npozpammst (YMK: H.E.Ky3nenoa, U.M.TuToBa,
H.H.l'apa, A.I0.2Kerun. Kypca Xumus. 8 kiacc. YpoBeHb 06yuyeHUsI__06a30BbIN roj o6y4yeHnus - 1 ajid ydamuxcsa 8 ksacca;

- Yye6Horo njiaHa MAQY «COIIl Ne25».

Pab6ouas npozpamma opuenmuposaHa Ha yue6Huk H.E.Ky3nenoBa, U.M.TutoBa, H.H.I'apa, A.}0.>KeruH. Xumus. 8 knacc. - M.: BeHTaHa-
I'pad., 2017r.

- [IpogpeccuoHarbHo20 cmaHdapma nedazoza.

[IporpaMmMa KOHKpeTHU3UPYET CoZepKaHUe NMpeMeTHbIX TeM 00pa30BaTeJbHOTO CTAaHAAPTa, AaeT pacnpeeseHre yueOHbIX 4acoB M0
paszesiaM Kypca U Mocjae/loBaTeJbHOCTb U3yUeHHUs TeM U Pa3zie/ioB yUeOHOro NpeaMeTa C yYeTOM MeXIpeAMETHbIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKHU Y4eOHOr0 Mpolecca, BO3pacTHbIX 0COOEHHOCTEN y4alUuXCsl.

B cucTteme 06111ero o6pa3zoBaHus yiebHbIN mpeaMeT «XMMUSI» BHOCUT BECOMbIY BKJIa/l B 00y4YeHUe, pa3BUTHE U BOCIUTAHUE IIKOJbHUKOB,
B GopMUpOBaHME Yy YYAIIMXCSI HAYYHOU KAapTHHBI MUPa U MUPOBO33peHUs. U3yyeHre XUMHUU SIBJISIETCS OJJHUM K3 KOMIIOHEHTOB Mpoliecca
Pa3HOCTOPOHHEr0 PAa3BUTHS M BOCHUTAHUS OOYYAMOUIUXCS, CTAHOBJEHHUS WX HWHJAUBU/YaJbHOCTHU, CIIOCOOHOCTU aJalTHPOBATHLCA U
MCII0JIb30BaTh CBOM MOTEHILMaJ B BblOOpe AajibHelliero o6pa3oBaHus, NpoPpecCHOHaNbHOM J1esiTeJIbHOCTH, a TaKKe peasu30BaThb ceOs B
YCJI0BUSX COBPEMEHHOI'0 00O11lECTBA.

HEJIN U 3AAYU IPEAMETA XUMHUH

M3y4yeHne XMMHUM CIOCOGCTBYET pelleHHI0 00611e eIl eCTeCTBEHHOHAYYHOr0 06pa3oBaHus — JjaTh e/JHHOE [Ipe/iCTaB/JeHre 0 IPUPOJE,
chopMUPOBATh €CTECTBEHHOHAYYHYI0 KAPTUHY MUPa, MUPOBO33peHHE U IKOJIOTMYECKYIO KYJIbTYpPY, a TaKXKe BHOCUT BKJIaJ, B GopMUpOBaHUE
HPaBCTBEHHOCTH, [yXOBHOCTH, OOLIMX K/II0YEeBbIX KOMIIETEHIIUM, B BOCIUTAHUE TPYA0JAI00US, 9KOJOTUYECKON U MOTPEOUTENBCKON KYJIBTYPbI
y4daliuxcs.

[lpeameT xuMuu cnenududeH. YCNeHOCTb ero U3y4yeHus CBA3aHa C OBJAJleHHWEM XHMHUYEeCKUM SI3BIKOM, COOJIIJIeHUEeM TeXHUKHU
6€301aCHOCTH NMPU BbINOJHEHUU XUMHUYECKOT'0 3KCIEPUMEHTA, 0CO3HAaHUEM MHOTOYMCJIEHHbIX CBSI3el XMMUHU C [PYTUMU NpeJiMeTaMu.
HisyyeHHe XMMHUHU B OCHOBHOM IIIKOJIe IPU3BAHO 06€eCNeYUTh:
e popMHUpOBaHHE CUCTEMbI XUMHUYECKUX 3HAHUHN KaK KOMIIOHEHTA eCTECTBEHHOHAy4YHOW KapTUHbI MUPA;



® DAa3BUTHE JIMHYHOCTHU 06yqa}ou11/1xc;[, X HWHTEJIJIEKTyaJIbHO€ W HPaBCTBEHHO€ COBepIIeHCTBOBaAHHE, Cl)OpMI/IpOBaHI/Ie y
HUX TYMaHUCTHUY€CKHUX OTHOIIEHHWH U 3KOJIOTUYECKH uenecoo6pa3Horo InoBegeHHud B 6bITy U B TPyAOBOU AedATEeJIbHOCTH,

® BbIPAaOOTKY NIOHMMAaHHs 00IIECTBEHHOW MOTPEOHOCTU B Pa3BUTUU XHUMHUH, a TaKKe GOPMHUPOBaHHE OTHOUIEHHS K XUMHUH
KaK K BO3MO>KHOM 006J1acTH 6yAyllled NPaKTUYECKOMN AeSTeJIbHOCTH;
e bopMHpOBaHHE YMEHUM 6€30MaCHOr0 0OpallleHUs C BEellleCTBAMU, UCIIOJIb3yEMbIMU B TIOBCEITHEBHOW YKU3HU.

HE/Ib KYPCA - BoopyXeHHe y4YalUXCS OCHOBAaMHM XHWMHYECKHUX 3HAHUN, HEOOXOJUMbIX /[Ji1 TOBCEJHEBHOU >KH3HH,
NPOU3BO/ICTBEHHOU J1eATeJbHOCTH, MPOA0/KEHUSI 06pa30BaHMsl, MPaBUJbHON OpUEHTALlMU U NOBeJeHUH B OKPYXKalllel cpele, BHeECEHHE
CYLLLeCTBEHHOTO BKJIa/la B Pa3BUTHE HAYYHOTO0 MUPONIOHUMAHHUSA yYallUXCH.

B naHHOUM nmporpaMMe BbIpa)KeHa 'yMaHUCTHYECKasi U XUMUKO - 3KOJIOTUYeCKasi HAallpaBJEeHHOCTb U OpUEHTAalUsl Ha pa3BUBamwollee
obyyeHue. B Hell oTpaxkeHa CHMCTeMa BaXXHEMIIMX XMMHUYECKUX 3HAHUH, pacKpbiTa poOJib XUMUM B MO3HAHUU OKPYXKAIOILEro MHPaA, B
MOBBILIEHWU YPOBHS MaTepUaJbHOM XXU3HU 00IECTBA, B pAa3BUTUH €r0 KYJbTYPhl, B pellIeHUH BaXKHEUILIUX TPO6JIEM COBPEMEHHOCTH.

3AJIAYH KYPCA:

" BOOPYKHUTb yYalIMXCS 3HAHUSIMH OCHOB HAyKH U XUMHUUYECKON TEXHOJIOTHUH, CIOCOO6AMU UX JJ0ObIBAHUS, TIEPEPAOOTKH U IPUMEHEHUS;

" PACKPBITh POJIb XUMUHU B IO3HAHUHW NPUPOABLI U 06eclieueHHUH )KU3HHU 00111eCTBA, TI0Ka3aTh 3Ha4eHHe 0011ero XMMHU4eCKoro o6pasoBaHus
JUIsI TPABUJIbHOW OPUEHTAIUH B )KM3HU B YCJIOBUAX YXYALIEHUU 3KOJOTMYECKON 00CTAaHOBKHY;

® BHECTH BKJIaJ, B pa3BUTHE HAYYHOTO MUPONIOHUMAHUS YYEHUKA;

® DPa3BUTb BHYTPEHHIOK MOTHBALUIO yYE€HHUS, IOBbICUTb UHTEPEC K TO3HAHUIO XUMUMU;

" Pa3BUTb 3KOJIOTUYECKYIO KYJIbTYPY y4YalllUXCH.

JlaHHas npozpamma opueHMupo8aHa Ha 06ujeobpa3osamesibHvle KAACCbl.

OBIIAA XAPAKTEPUCTUKA IPEAMETA
ConeprkaHue ydeOHOTro npejaMeTa «XHUMHsSI» B OCHOBHOM 1IIKOJIe HEMOCPEACTBEHHO CBSI3aHO C HAYKOW XUMHEH, OTpaKaeT
eé O00BbeKTbl M JIOTUKYy XUMHUYECKOro IO3HaHUA. JTO OOYyCJOBJIEHO POJIbIO XMMHWU B I[IO3HAHUM 3aKOHOB NPUPOABI U
MaTepHaJIbHOHN >KM3HHU 0011leCTBa, B pelleHHH I'JI06aJbHbIX NP0O6JieM YesloBedecTBa (MUTAHUeE, 3/J0POBbe, 0/leXK/1a, ObITOBbIE U
Jipyryue cpeacTBa U T.[.).
[ToMMMO OCHOB HayKH, B COZiep>KaHUe TpeJMeTa XMMHUS BKJIOYEH Psij] CBeJeHWH 3aHMMATeJNbHOT0, UCTOPUYECKOro, MPUKIAAHOTO
XapakKTepa, COAeNCTBYIOIMX MOTHBALIMU YYE€HH S, PAa3BUTHIO I0O3HABATE/IbHbIX MHTEPECOB U pellleHUI0 APYTUX 33/1a4 BOCIUTAHUS IMYHOCTH.
B nporpaMme peasii3oBaHbl Ciey0lie HalpaBJAeHUS:
" ryMaHHU3aLUU COJeprKaHUs U MMPOIecca ero yCBOEHUS;
" 3KO0JIOTU3ALIMU Kypca XUMUMY;
® MHTerpaluy 3HaHUW U yMEHUU;
" [I0CJIe[J0BATe/JIbHOTO PAa3BUTHS U YCJI0KHEHUS Y4eOHOI0 MaTepuasia U ClIoCOO0B ero U3yyeHHusl.



AKTYya/JIbHOCTB: B CUCTEME €CTECTBEHHO-HAyYHOI'0 06pa30BaHUsl XMMHUS KaK yueOHbIN MpejMeT 3aHMMaeT BaXKHOE MECTO B IO3HAHUHU
3aKOHOB MPUPOJbI, B MaTepUaJIbHON >XU3HU OOILECTBa, B pellleHUU TIJ06aJbHbIX MP06JEM 4Yes0oBe4eCcTBa, B GOPMHUPOBAHUU HAYYHOU
KapTUHbI MUPA, @ TAKXKe B BOCIIUTAHUU 3KOJIOTUYECKOM KYJIbTYpPHI JI0JEeM.

XuMHUS KaK y4eOHbIM NmpejMeT BHOCUT CYLIECTBEHHbIH BKJIAJ B Hay4YHOe MUPONOHHMAaHHUE, B BOCIUTAHHUE U PA3BUTHE Y4aLIUXCS;
IpH3BaHa BOOPYKUTb y4yalllUXCl OCHOBAMM XMMHYECKHUX 3HAHUU, HEOOXOJUMBIX [JIsl NMOBCEJHEBHOM KU3HH, 3aJI0KUTh QYHAAMEHT JJs
JlaJIbHENIIero COBEPIIEHCTBOBAaHUA XMMUYECKUX 3HAaHUH KaK B CTaplIUX KJaccax, Tak U B IPYTUMX y4eOHbIX 3aBe/leHUSX, a TaKKe PaBUJIbHO
COPUEHTUPOBATH MOBEJIeHHE YUAIUXCSl B OKPYKalollel cpe/e.

B cozep:kaHUM AAHHOTO Kypca IpeJcTaB/eHbl OCHOBOINOJIArapilyie XMMHUYecKue TeopeTU4YeCcKUue 3HaHHUS, BKKYaIhe U3yYyeHue
COCTaBa U CTPOEHHS BellleCTB, 3aBUCHMOCTH UX CBOMCTB OT CTPOEHMUS, KOHCTPYUPOBAHUE BEILECTB C 33/JaHHbIMU CBOMCTBAMU, UCC/Ie[J0BAaHUE
3aKOHOMEPHOCTEN XMMHUYECKUX NTpeBpallleHUH U yTel yIpaBJeHUsl UMU B LieJisIX 0JyYeHHUs BellleCTB, MaTEPHUAIOB, SHEPTUU.

[IpyuHUMUOBI 06yYeHUs] XUMHUH, IOAX0/bl K ONpeJleJIEHUI0 COJlep>KaHUsl KypCOB XMMMH, NOC/A€eJ0BAaTEJbHOCTh U3JI0KEHUS MaTepuala,
MeTO/ibl U CPe/ICTBA 00yUY€eHHs], OpraHU3alMsl YPOKOB XMMHUU, KOHTPOJIb YyCBOEHUs 3HAHUW paccMaTPUBAETCsl B METOIUKE 00yUYeHUs] XUMUU.

B nporpamme 1 y4ye6HMKe peaJrd30BaHbl Cey0le IPUOPUTETHbIE UJIEH:

® 2ymMaHu3ayus cofep>KaHusl, BbIpaKeHHasl YBaXKUTEJIbHbIM OTHOILIIEHHEM K 06y4YawlleMycs KaK YHUKaJbHOW pacTyluei
JINYHOCTH, CO3JJaHHE YCJOBUH /[IJIsi ero o6y4yeHUsl, pa3BUTHUs M caMopeasiM3alMu. BakHellled 3azadyedl TyMaHU3alUM YYEHUS
SIBJISIETCS CO3HAME/AbHbIU 8bI60P YUEHUKOM c80ell UHOUBUdYa1bHOU 06pa308ameabHOl mpaekmopuu.

e JupepeHyuayusn yie6GHOro MaTepuasia, obecriedyeHHass YPOBHEBBIM IOCTPOEHUEM Y4YeOHUKOB M 3aJlaHHUH pPas3JIMdHOU
CTeNeHH CJIOXKHOCTH;

e hyHdameHmaauzayusi u .memoaos102u3ayusl CofiepKaHus npeJMeTa Kak npuopurtera PyHJaMeHTA/NbHbIX HUJEH, MOHATHUH,
TEOPHH, 3aKOHOB, TEOPETHUYECKUX CUCTEM 3HAHUH, 0006IIEHHBIX YMEHUU U YHUBEPCAJIbHbIX METO/[OB O3HAHUS;

® Npo6/1eMHOCMb U3YYEeHUsl, pa3eumusi U 0606weHus1 y4e6H020 MamepuaJia: BKJI4YeHue pa3HbIX Npo06JieM B COJepXKaHUe BCEX
KypPCOB XMMHH, 060611leHHe U CUCTeMaTH3alMs 3HaHUH, BblJleJieHHe 06001Ial0IIUX TEM B KOHIlEe KYPCOB XUMHUU U Jip.;

e hopmMupogaHue Xumu4ecKux NOHAMuUIl U UX meopemu4ecKux cucmem, peaausalys X 3BpUCTUUYECKUX PYHKLUI B aKTUBHOMU Jiesi-
TEeJIbHOCTU 00Yy4aroIIuXCs;

® gHympunpedMemHas u MexcnpedMemHas UHmMe2payus Ha OCHOBe OOLUX lieJiel, 3aKOHOB, TEOPHUH, MOHSITUN, CIOCOGOB pelleHus
WHTEerpaTUBHBIX Mpo6JsieM; MHTerpanus ¥ npo6JeMHOCTb HampaBJieHbl Ha yIJIOTHEHHWE WU MUHUMHU3AIMI0 COJIePXKaHUs, YKpeIJeHHe
JUJAAKTUYECKUX €JWHUI] W paclIMpeHHe I0Jisd TBOPYECKOW [IeTeJIbHOCTH. JTO BHOCHUT CYIIeCTBEHHBIH BKJIJ, B pPa3BUTHE
WHTEeJIJIEKTA U MUPOIMIOHHUMAaHHUSA YYaI[UXCH.

® 0606WeHuUe u cucmemamu3ayusi 3HAHUIl U cnNoco608 desime/1IbHOCMU. 3HAa4YUTeJbHOE MECTO B IMPoLieJlypax UHTEerpanuu
U YIJIOTHEHHUs COJeprKaHHs OTBeJeHO O00O0OIeHHI0 W CHUCTeMaTHu3alMHu 3HaHHUN, 0600I1allUM BbiBOJaM. PelieHue 3aa4
ryMmaHusanuy, yHJaMeHTalu3alUuu U 3K0JIOTU3alMd XMMUYeCKOro 06pa3oBaHUs HEBO3MOYKHO 6e3 MHTerpaiuu coiep KkaHus
OTJeJIbHBIX KYPCOB U y4eOHbIX IpeMeTOB, 6e3 popMHUPOBaHUS YMEHHUN IPUMEHSATh HHTErPUPOBaHHbIE 3HAHUS HA NTPAKTUKE.

® 3K0/102u3ayusi Kypca XumMuu TOCPeICTBOM 3KO0JIOI'0-BaJIe0JIOTUYECKONW HAINpPaBJIEHHOCTH COJiep>KaHUs Ha OCHOBe MPHUHIMIA
npeeM- CTBEHHOCTH, 0000IeHUs] 3HAaHUW. IKOJIOTU3AlMsd — OJJHA U3 reHepaJibHbIX JIMHUM, MPOXOASIUX yepe3 BCE coJepkaHue
y4eO6HOTO MpeaMeTa «XHUMUsI». BONMpOChl 3KOJIOTHYECKOro HampaBJeHHUs] U3Y4YalTCAd BO BCeX KypcaX XHMHUHU, PACKPbIBAKOT
OCHOBHbIe NpPOO6JIeMbl 3KOJIOTHUH, CBsI3aHHbIE C XHUMHEW, MYTH UX pelleHHUsd, PoJib B 3TOM Ipollecce XUMUYECKONW HayKH U



sl

IIPOM3BO/CTBA.
O6yyarliiuecss IpUOOPETAIOT HOBBIM aclleKT 3HAaHUM U YMEeHHUH, a TaK)Ke LIeHHOCTHOT'O OTHOLLIEHHS K IPUPO/E U 3/J0POBbIO.

® npakmu4eckass Hanpae/eHHOCMb Kypcd XumMuu — OJlHa W3 Ba)KHEUIIHWX JIMHUU pa3BUTHA €ro CoJep)KaHus WU Ipolecca
00y4eHUs1, olipesesisieMasi TECHOM CBA3bI0 HAYKU U TEXHOJIOTUH C KM3HBIO KaK IJIaBHbIM UX Ha3HayeHueM. Henpexogdiasa 3azada
XHMUHU — MOJIYYeHHeE BellleCTB U MaTePHUaJIOB C 3aIJaHHbBIMU CBOMCTBAMHU, Y/OBJIETBOPAIOIIMX HUHTEHCUBHO PaCTyIliMe NOTPeOHOCTH
ob6uiectBa. OHa oTpaXkaeT NMPAaKTUYECKYI HAallpaBJeHHOCTh U Bbl/ie/isieT B3aHMMOCBS3aHHbIE 00bEKTbl XMMHUH, TaKHe KaK BeIeCcTBO,
XMMUYEeCcKasi peaklus, XUMHUYecKasi TEXHOJIOTHUs. JTO MpejloJaraeT OTpakeHWe MX B3aMMOCBSI3M U B MpoOLiecCe XMMHUYECKOTO
o6pa3oBaHud. [I[pakmuyveckasi Hanpae/1eHHOCMb NPOHU3bl8aem 8ecb npedmem;

® pa3zHOCmMopoHHee paszsumue u 60CNUMAaHue 0Gy4anwuxcs CpeCTBaMH U BO3MOXXHOCTAMHU y4eOHOT0 npejMeTa «XUMUS»;

® co3daHue npednocsuLI0K 018 pa3eumusi TUYHOCTH YYeHHKa, ero MHTepeca K XUMUU U COOCTBEHHOU /1eITEJIbHOCTU KaK yCJIOBUE
CO3Ha- TeJIbHOTr'O OBJIaJIeHUs peMeTOM.

Hoeu ecymaHusayuu u paszsusarwwezo obyvyeHuss NIPOHU3BIBAIOT BCE COJZlepXKaHHe Kypca XMMHUU U MNpouecc ero ulydeHusa. OHU
OCYIIEeCTBJSIIOTCS Yepe3 UHAUBUAYaNbHO-AHbPepeHMPOBAaHHBINA, CHUCTEMHO-UHTEIPAaTUBHbIN, TUYHOCTHO-/1eITeJIbHOCTHBIHN
M0/IX0/Ibl, YPOBHEBOE MMOCTPOEHHE yYeOHOro MaTepUaJa.

HHmezpayusi, 3Kkoa102u3ayusi U npakmuyeckasi Hanpag/eHHocms — GaKTOPbI pa3BUTHS COLUYMA, OOIIIMe [eJI1 COBPEMEHHOTO 0Opa3oBaHUS.
JlJ1s1 CO3HATEJIbHOT0 OCBOEHHUSI NpeiMeTa B KYpPC XUMUU BKJIIOUeHbl 06593aTeIbHble KOMIIOHEHTHI COJiepXKaHHs COBPEMEHHOI0
XUMUYECKOT0 06pa3oBaHUL:
Xumuveckue 3HaHusi (TeopeTHYECKHe, MEeTOJI0JIOTMYeCKHe, IMPUKJIAJ[Hble, OMNUcaTeJibHble — $3bIK HAYKH, aKCHOJIOTHYECKHE,
HCTOPUYECKHE U JIP.);
pa3/uYHble yMEeHUSl, HasblKU (00111eyyeOHble U crieupruiecKre Mo XMMHUH );
YeHHOCMHoe omHouweHue (K XMMHWH, >KU3HH, IpUpo/ie, 00pa30BaHUIO U T. [1.);
onblm npodyKmueHoU dessme/ibHOCMmuU Pa3HOro xapakTepa, ob6ecrneyrBamIIUN pa3BUTUE MOTUBOB, UHTEJ/JIEKTA, CHOCOOHOCTEN K
caMopeaJiM3aly ¥ APYTUX CBOUCTB JIMYHOCTU YYE€HHUKA;
K/I04esble U yYeOHO-XUMUYECKUEe KoMnemeHyuu.

OCHOBHBIMM Npo6JiEMaMU XUMHUHU SBJISIOTCS M3y4YeHHe COCTaBa U CTPOEHUS BElleCTB, 3aBUCUMOCTHM HX CBOWCTB OT CTPOEHMUS],
noJiyyeHUe BEeLeCTB C 3a/laHHbIMU CBOWCTBAaMHM, UCCJIe/lIOBAaHME 3aKOHOMEPHOCTEN XUMUYECKUX PeaKLIMi U yTel yInpaBJeHUs UMU B LIeJISIX
IOJIyYeHUs BellleCTB, MaTEPUaJOB, 3Hepruu. [loaToMy B mporpaMMe no XMMHUU HaLlJIM OTPaXKEHUE OCHOBHbIE COZlep>KaTe/IbHble JTUHUU:

e BeleCcTBO — 3HAHHUS O COCTAaBe U CTPOEHUH BEIECTB, UX BaXKHEUIIUX PU3UYECKUX U XUMHUUYECKHUX CBOMCTBAX, OM0OJIOTUYECKOM
JeMCTBUY;

e XMMHMYecKas peaKlMs - 3HaHUs 00 yCI0BUSAX. B KOTOPbIX MPOSBISIOTCS XUMHUYECKHe CBOMCTBA BEIeCTB, ClI0CO06aX ypaBJeHUs
XUMHUYECKUMHU NPOIeCCaMu;

e IMpPUMEHEHHe BelleCTB - 3HaHWS M ONbIT MNPAKTUYECKOW [JIeTEeJIbHOCTH C BellleCTBaMHM, KOTOpble HauboJiee 4YacTo
ynoTpeo6JisItoTCA B IOBCeAHEBHOM KU3HU. LIIMPOKO UCMOJIb3YIOTCS B MPOMBIIJIEHHOCTH, CEJIbCKOM X035IMCTBE, Ha TPAHCIOPTE;



e A3bIK XMMHUHM - CUCTEMa BAaXHEWIIUX MOHATUHM XUMHUM W TEPMHUHOB, B KOTOPBIX OHM OIKMCBIBAIOTCS, HOMEHKJIATypa
HeOpraHWYeCcKUX BeILeCTB, T.e. UX Ha3BaHUA (B TOM 4HCJe U TPUBUAJbHbIE), XUMUYECKHMe GOpPMYyJibl U YpaBHEHUs, a TaKxKe
IpaBuJia nepeBojia MHPOPMaL MU C eCTECTBEHHOIO A3blKa Ha A3bIK XUMHUU U 06pATHO.

Y4ye6GHble NporpaMMbl, y4eOHUKHU U y4e6GHO-MeToAMueCKHe KOMIIJIEKThI 110 XUMUH, BblIlyCKaeMble M3aaTesbcKkuM 1leHTpoM «BeHTaHa-
['pad», mocTpoeHbl Ha 'YMaHUCTUYECKOUN TapaJiUrMe pa3BMBa0ILero 06y4yeHus,, Ha CACTEMHO-UHTEIrPAaTUBHOM U eI TeJIbHOCTHOM MOJX0/1aX,
c yayeToM 3akoHa P® «06 o6pa3oBaHMH», HOPMAaTHUBHBIX JJOKyMEHTOB 06 06pa3oBaHMH MuHHUCTepcTBa 06pa3oBaHus U Hayku PO.

B nporpamMMax M y4eGHMKax OTYET/JIMBO NpPOBeJEeHbl aBTOPCKHE HJleM W NPUHIMIbl, OPUEHTUPOBaHHble Ha pa3BUTHE JIMYHOCTHU
y4eHHKa, Ha OTpakeHue ClelUPUKU XMMHUU KaK HAyKH UM METOJ0JIOTMH XMMHUYECKOro 3HayeHHWs XUMHM /I 06LiecTBa M OTAEJNbHOIO
4yeJI0BeKa, ee IPOHUKHOBEHHUS BO BCe Chepbl }KU3HHU.

Y4eO6HUKU OCTPOEHDI N0 IBYXYPOBHEBOMY NPUHLIUITY.

B kypce 8 ksacca y4amuecs 3HaKOMATCS IeEpBOHAYa/JIbHbIMU XUMUYECKUMU MOHATUAMU. Kypc XMMUM npeAnosaraeT u3yyeHue JIByX
pa3zesioB. [lepBbli NOCBSILEH TEOPETUYECKUM OObSICHEHUSM XMMUYECKUM sIBJIEHHUSIM Ha OCHOBE aTOMHO-MOJIEKYJIAPHOTO y4yeHUs. Bropoi
paszies1 MOCBSALIEH M3y4YeHUI0 3JIEKTPOHHOM TEOpUM U Ha ee OCHOBE PAacCMOTPEHUI0 MepPUOJMYeCKOro 3aKOHAa M CHUCTEMbl XUMHYECKHUX
3/IEMEHTOB, CTPOEHMSI W CBOMWCTB BelleCTB M CYIHOCTHM XUMHUYeCKUMX peakuyuid. OH paccydTaH Ha 2 Yaca B HeJesar0 [
006111e06pa30BaTE/IbHbIX KJIACCOB.

3a/jla4yHUK aeT OOLUIMpPHBINA MaTepUaJl AJjisl OpraHu3alnuy CaMoCTOSATebHOM paboThl HAa YpOKaxX U JoMallHel paboThl yyauuxcs. B Hem
co/iepKaTcs pa3sHOYypOBHEBbIe 33/laHUsA. Bosibliioe 4McI0 pasHOOOpa3HbIX 33/laHUM NpeJocTaB/sieT BO3MOXXHOCTb YYHUTEJI0 BapbUpPOBATh
coJZlep>KaHHe CaMOCTOSATeIbHON paboThl 10 BpEMEHHU U YPOBHIO CJI0KHOCTH.

[ ycrnemHoro obyyeHHsl M TOJIHOLLEHHOI'O PasBUTHUs JIMYHOCTH YYEHHMKAa B COJlep>KaHUM Y4eOHHUKA yCUJIEeHbl MPOGJIEMHOCTD,
BHYTPU- U MeEXIpeJMeTHass UHTerpalus, packpbiTa MeTOJ0JIOrMs y4eOGHOro NMO3HAaHUA XUMHH, obecnedyeHa 6asa /1 GOpPMUPOBAHUS
KOMIIETEHIIUU KyMeTb YYUTbCSA», aKTUBHO IPUMEHSATh, IEPEHOCUTb 3HAHUS U YMEHMUSI.

INEHHOCTHBIE OPUEHTUPBI XUMHUYECKOT'O OBPA3OBAHUA:

B kauecTBe LeHHOCTHbIX ODUEHTUPOB XUMHUYECKOTI0 06pa30BaHUs BbICTYNAIOT 06'bEKTHI, U3yYyaeMble B Kypce XMMUH, K KOTOPbIM Y
oby4darouxcsi OpMHUpPYeTCsl LLleHHOCTHOe oTHoLueHue. [Ipy 5TOM BeZyliyio poJib UTPAIOT NO3HABaTeJ/IbHbIe IEHHOCTH, TaK KaK JJaHHbIN
y4e6GHbIN peMeT BXOJUT B rPYIIY NpeJAMeTOB T03HABaTeJIbHOTO0 L{UKJIA, [JIaBHas LleJIb KOTOPOT'0 3aKJ/II04aeTCs B U3yYeHUU NPUPOJbI.

OcHOBY nO3HaBaTeJIbHbIX LIEHHOCTEHN COCTABJISIIOT HayYHble 3HaHUS, HayYHble METO/Ibl IO3HAHUS, a [IeHHOCTHbIE OPUEHTALUY,
dbopMupyeMble y yyalUxcs B IpoLecce U3y4eHUs1 XMMUH, TIPOSIBISIOTCH:
e BIIPU3HAHUMU L|€HHOCTHU HAYYHOTO 3HAHUS, €r0 NPAaKTUYEeCKOM 3HAYUMOCTH, JJ0CTOBEPHOCTH;
® [[eHHOCTH XMMHYECKUX METO/|0B UCCJIe/I0OBAaHUs )KUBOW U HEXKUBOW NPUPO/bI;
® TIOHMMAaHHUHU CJIOKHOCTU U MPOTHUBOPEUYUBOCTH CAMOTO NpolLiecca MO3HAHMS KaK U3BEYHOT0 CTpeMJIeHUs K UcTUHE;
B KauecTBe 06'bE€KTOB LIEHHOCTEN TPyZa U ObITA BBICTYNAIOT TBOpPYECKas CO3U/aTe/bHas esITeIbHOCTbD, 3/J0POBbIN 06pa3 KU3HH, a
[IeHHOCTHbIE OpUEHTAallMU COlepKaHUsl Kypca XMMUM MOTYT pacCMaTpUBaThCA Kak popMUpOBaHUE:
® YBaXXUTEJbHOTO OTHOLIEHUS K TBOPUYECKOU CO3U/IaTebHOU [1eITeIbHOCTH;
¢ [OHUMaHUSA HEOOXOJUMOCTH 3[J0POBOT0 00pa3a }KU3HU;



® [OTPeOGHOCTU B 6€3yCJI0BHOM BbINOJHEHUH PAaBUJI 6€3011aCHOT0 MCII0JIb30BAHHUA BeILleCTB B I0BCEJHEBHOM XKU3HU;

® CO3HATeJIbHOTrO BbI6Opa 6yayllerd npodecCUOHATbHOH JeATETbHOM.

Kypc xuMuu o6/1aiaeT peasibHbIMHA BO3MOXXHOCTAMU /11 OPMUPOBAHMA KOMMYHUKAaTUBHbIX LIEHHOCTEW, OCHOBY KOTOPBIX

COCTaBJIAAIOT NpOLeCcC OOLeHUs, TPaMOTHAs peyb, a [IeHHOCTHbIe OpUeHTallMK HalpaBJeHbl HA GOPMUPOBAaHHUE y YYAIUXCA:

® HAaBbIKOB IPAaBUJIbHOI'O UCI0Jb30BaHUSA XUMUYECKOW TEPMUHOJIOTUU U CUMBOJIMKY;

® TMOTPeOHOCTH BECTH AWaJIOT, BbICYIIMBATh MHEHHE ONNIOHEHTA, y4aCTBOBATh B JUCKYCCUU;

® CIOCOOHOCTH OTKPBITO BbIpaXKaTh M apryMeHTUPOBAHO OTCTAUBaTh CBOIO TOUKY 3peHHUS.
MECTO KYPCA XUMHWH B YYEGHOM IIJIAHE

denepasibHbIM TOCYJapCTBEHHBIM 00pa3oBaTeJbHbIM CTAaHAAPTOM IpPeAyCMOTPEHO H3y4YeHHe Kypca XMMHUU B OCHOBHOH
LIKOJIe KaK YaCTH 06pa3oBaTebHON 06/1acTU «EcTecTBEHHOHAy4YHbIe TpeMeThI».

Ocob6eHHOCTH coJepXaHUsl Kypca XMMUU SABJSIOTCA [J1aBHOW NPUYUHOW TOro, 4YTO B y4YeOHOM IJlaHe 3TOT NpeJMeT
NOSABJISIETCA IOCJAEAHUM B pPsAYy €CTeCTBEHHOHAy4YHbIX AUCLUILJIMH, MOCKOJIBKY [JII €ro OCBOEHHS WLIKOJbHUKH [OJIXKHbI
06Ji1aZlaTh He TOJIbKO OMNpeJie/IEHHBIM 3allacoM MpeJBapUTeJIbHbIX €eCTECTBEHHOHAY4YHbIX 3HAHUH, HO U AOCTAaTOYHO XOPOLIO
pa3BUTHIM aOCTPAKTHBIM MbILLJIEHUEM.

[Iporpamma paccuuTaHa Ha 68 yacoB B VIII kiacce, u3 pacyera - 2 y4yebHbIX Yyaca B He/ie 0, U3 HUX: /IS IPOBeAeHHSI KOHTPOJIbHBIX - 9
4acoB, IPAaKTUYECKUX PabOT - 6 4YaCcoB.

[IporpamMma peasin3oBaHa B yyeOHUKax XUMHUH, BbINYLeHHbIX U3/1aTe/IbCKUM LleHTpoM «BeHTaHa-I'pad»:
e KysHenosa H.E.,, Tutosa .M., 'apa H.H. Xumus4. 8 kiacc.
®OPMbI OPTAHU3ALIUU OBPA30OBATEJ/IBHOT'O ITPOLIECCA
OcHOBHOUM QOpMOU oOpraHMU3alMMd Y4eOHOro Mpolecca SBJASETCA KJIACCHO-ypO4Has cucTeMa. B kayecTBe [JOMOJHUTENbHBIX GOpM
OopraHusalMu 00pa30BaTeJbHOIO TMpolecca HCHOJAb3YeTCsl CUCTeMa KOHCYJIbTAallMOHHOW NOAJEPKKH, WHJAUBUJYyaJbHBbIX 3aHATHUH,
CaMOCTOsITeJIbHAasA paboTa y4yalUXcs C UCN0JIb30BaHUEM COBPpeMEHHbIX MHPOPMAIMOHHbIX TEXHOJIOT M.
TpaJiIMLIUOHHBbIE YPOKU (YPOK YCBOEHHS HOBBIX 3HAaHUM, ypoK GOPMHUPOBAHUSI YMEHUUN M HABBIKOB, KJIKYEBbIX KOMIIETEHIUH, YPOK
0060611eHUs U CUCTEMAaTU3aL UM 3HAHUM, yPOK KOHTPOJISI U KOPPEKIIMU 3HAHUM );
YPOKH C UTPOBOM COCTSA3aTeJIbHOM OCHOBOM (Mrpa, COpeBHOBaHUE, TYPHUP, 3cTadeTa U T.1.);
YPOKH — y6/1nuHbIe GOpMbI 0011eHUs (KOHPepeHI U, IUCKYCCUS], ayKIIMOH, IpMapKa, TeJieniepe/jiadya, KOHCUIUYM U T. [1.);
YPOKH, UMUTHUPYIOILUE AeATEeTbHOCTb YUpeX/AeHUH (CyA, cie[CTBUE, YYEHBIN COBET, MaTEHTHOE 610PO U T.A.);
YPOKH Ha OCHOBE UCCJe/I0BAaTENbCKOU AeATENbHOCTH (Hay4yHas JJabopaTopus, KPyrJbli CTOJI, MO3roBasi aTaka U T. J1.);
YPOKH, IpeAycMaTpUBalolie TpaHCPOPMaLUIO CTaHJAAPTHBIX CIOCO60B OpraHy3alyu (CMOTp 3HaHUM, ceMUHAp, 3a4€T, cobeceJOBaHHE,
YPOK-KOHCYJIbTalUsl, YPOK-IIPAKTUKYM, YPOK MOJIeJIUPOBaHUS, YPOK-6ecesia v T. [1.)
VHTErPpUPOBaHHbIE YPOKHU
JlabopaTopHbIe paboThI;
YPOKH-3KCKYPCHUU;
MyJbTUMEJUNHbIE U BULE0IKCKYPCUU.



TEXHOJIOTUH, UCITOJIb3YEMBIE B OBYYEHUH XUMHUHU
Y4uTenb npuobpeTaeT HOBYI POJib — POJb OpPraHU3aTOpa CaMOCTOSITEJIbHOW MO3HABATEJbHOM, UCC/E0BATENbCKONW, TBOPUYECKOMN
JlesITeJIbHOCTU y4yaiuxcs. OH JJo/KeH MOMOYb UM CaMOCTOSITE/IbHO JJ0ObIBAaTh HYKHbl€ 3HAHMS], KDUTHUYECKU OCMBICIUBATH MOJIy4YaeMyo
MHPOpPMaIMIO U UCII0JIb30BaTh €€ [/ pelleHUs )KU3HEHHBIX IP006JIeM.

B 4YacTHOCTHM, MHOTOJIETHUN ONBIT pPabOThl B IIKOJIE MO3BOJISIET YTBEPKJaTb, YTO HAUOOJbIIUNA 3)PEKT B OopraHU3alUU y4yeOHO-
BOCIIUTATEJbHOTO MPOLecca aeT KOMIIJIEKCHOE, CUCTEMHOE MCII0JIb30BaHHEe B 00YYEHUU COUYeTaHUe TAaKUX MeJarorudyecKrux TEXHOJIOTUHN U
MeTOAUYECKUX CUCTEM, KaK:

TEXHOJIOTHUSI UHTETPUPOBAHHOTO 06y4YeHUs

MHPOpPMaAIMOHHbIE TEXHOJIOTHUU

UTPOBbIE TEXHOJIOTUHU

TeXHOJI0TUsA AU epeHIIUPOBAHHOT0 00YUEeHU s

TEXHOJIOTUSl NP06JIeMHOT0 0Oy4eHUs

TEXHOJIOTUSl UHTeHCUPUKALUK 00y4eHUsI Ha OCHOBE CXEMHbBIX U 3HAKOBbIX MO/leJied yueOHOIro MaTepuasia
NepcreKTUBHO-OIepexarolee 00ydyeHre ¢ UCI0JIb30BaHUEM OMOPHBIX CXeM MTPU KOMMEHTHUPYEMOM YIpPaBJIeHUU
JINYHOCTHO-OPHMEHTUPOBAaHHOE pa3BUBalollee 00yyeH e

3/10poBbecOeperarle TEXHOJIOTUU

TEXHOJIOTUS Pa3BUTHS KPUTHUYECKOTO MbILIJIEHHS.

3aHMMAaTeJbHOCTb B 00Y4YeHUU XUMHUHU (3aHUMAaTeJbHbIe ONbIThI, BepbaibHble GOPMBI);

yHUPHUKAIMS XUMHUYECKOTO IKCIIEPUMEHTA U CUCTEMA ero NpUMeHeHUs PU U3Y4YeHUU CBOUCTB BELIECTB;

3aMeHa psi/jla XMMUYeCKUX peaKTUBOB, pEKOMEH/1yeMbIX /IJ1s1 ONILITOB B y4eOHUKAX, 60siee JOCTYIMHbIMU U 6e30MacHbIMU /1151 3/J0POBbS;
pa3BUTHE IOMAIIHET0 SKCIIEPUMEHTA, UCCJIeI0BATENbCKUX PAbOT yYal[UXCs U APYrUux GopM BHEKIACCHON PabOThI,
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®O0PMbI U BUJAbI KOHTPOJIA

[Ipeo6aapatoieit popMoit KOHTPOJIS BBICTYNAKOT NHUCbMEHHbIHN (CaMOCTOSITeIbHbIE U KOHTPOJIbHbIE PA60ThI) U YCTHBIN ONPOC
(cobeceioBaHUE), TECTUPOBAHUE, XUMUYECKHUE JUKTAHTHI.

CucteMa KOHTPOJISI M OLeHKU Y4eOHBIX JOCTIKEHMH yYaliuXcsA M0 XUMMHM: B CBOeH paboTe HCNOJIb3YH OOIENPUHATbIE BUJbI
KOHTPOJISI — TEKYIIUNA, TEMAaTHYEeCKUH U TeCTOBbIH, a TAKXKe Pa3HOYPOBHEBYIO UATHOCTHUKY, YTO MO3BOJISIET HE TOJIBKO ONPE/IeJTUTh, KAKOU
pe3y/bTaT JOCTUTHYT NPHU U3y4YeHUH MaTepHasa, HO U 06oJiee MOJTHO U CBOEBPEMEHHO BBISIBUTh OCHOBHbIE MPO6GEJIbl B 3HAHUAX U YMEHUSAX
YUYEeHUKOB, a TaKKe CIJIAHUPOBATh PabOTy MO UX KOPPEKITUU.

C camoro HavyaJsia U3y4YeHHUs TeMbl yUYeHUKH 3HAIOT, HA KaKOW pe3yJsibTaT OHU JO/DKHBI BBIMTH, @ CUCTeMa JI03UPOBAHHbBIX JIOMAIIHUX
3aJlaHUM MOMOTaeT KaXKJ0My pebeHKY JOCTUYb KOHKPETHOM IeJIH.

HoBble opueHTHpbl 06pa3oBaTeJbHOW MOATOTOBKM YYallUXCS ONpPeJeJIUJIN HW3MEHEHUS B COJEPKAaHUU KOHTPOJIS UX Y4eOHBIX
JTOCTHXKEHHUH.



Pewrenrie npo6JieMbl KOHTPOJISI U OLleHKHU y4eOHBIX JOCTMXKEHUH y4dallyMxcsl Ha COBpeMeHHOM 3Talle pa3BUTHUSA 00LIeCTBa He MOKET
YCHELIHO OCYILLeCTBJIATHCA 0€3 MCI0JIb30BaHUsA CPeCTB MHGOPMaLlMOHHO-KOMMYHUKAMOHHBIX TexHoaoruu (UKT).

C akTuBHBIM HcnoJsib3oBaHueM UKT paclivpuince BO3MOXXHOCTH peaju3aliuy NpeJAMeTHBIX TeCTOB. JJIEKTPOHHblE TeCTUpYIoLive
KOMILJIEKCHI MOKHO BHEIPSATD Ha 3aHATHUAX:

e IpY U3y4YEHUH HOBOTO MaTepuaJia — TeCTOBble 33/laHUS CTAaHOBATCS ONEePaTUBHOM «0OPAaTHOM CBA3bIO» N0 YCBOEHUIO yYalllUMUCA

OT/le/IbHBIX y4eOHbIX 3J1EMEHTOB COJleP>KaHuUS;

e [IpU pelLIeHnH 3aJay;

* [IpY NIPOBeJIeHUU JIabOPATOPHBIX PA6OT — TecToBasA popMa KOHTPOJIS 03BOJISIET ObICTPO OLLEHUTh TEOPETUYECKYI0 U TPAKTUYECKYIO

FOTOBHOCTb yYalIMXCS K BbINOJIHEHUIO 3KCIIEPUMEHTA U OCYyLeCTBUTh aKTyaJu3alMi0 He00X0AUMbIX 3HAaHUW U YMEHUH;

e [IpU NOBTOPEHUH Y 3aKpelJIeHUH yUeOHOr0 MaTeprasa;

* IpY IPOBE/IEHNU 3a4ETOB.

Peanuzauusa UKT B TecTUpOBaHUU NIO3BOJISIET:

* IOBBICUTb 060'bEKTUBHOCTb KOHTPOJIS;

* OCYIECTBUTb aBTOMAaTU3UPOBAHHY 00pabOTKy pe3y/bTaTOB TECTUPOBAHUS;

¢ pa3HO06pa3uTb GOPMbI TECTOBbIX 3aJAHUH;

e MH/MBHU/lyaJIU3UPOBATh NPOLelypy TECTUPOBAHUS;

* YIIPOCTUTD Y YCKOPUTH OPTraHU3alUI0 IPOBeJIeHUsI TeCTUPOBAHUS;

* YCTPAHUTDb OLIUOKHK IPU 00pabOTKe pe3y/ibTaTOB;

* COXpPaHUTb pe3yJibTaThl TECTUPOBAHUS, IPOBECTU UX aHAJIU3;

* Y3HATb yYEHUKY CBOW pe3yJIbTaT Cpa3y, a He N0 NPOLIECTBUHA HEKOTOPOTO BpEMEHH.

JdTan TeCTUPOBAHUS MO YYeOHBIM 3JIeMEHTAM COZepKaHUs MpejloJaraeT peajrd3alnyio Kak 06y4arolero, Tak U KOHTPOJUPYIOLLEro
TeCTUPOBAHUS.

O6yuarwujee TeCTUpOBaHHE MO3BOJIIET YYEHUKY pa300paThbCs B MepBOHAYaJIbHBIX MOHATUSAX M3y4aeMOro BOIPOCA: BBISICHUTH, UTO
MMEHHO UM MOHATO HeNPaBUJIbHO, U B JlaJibHEHNIeM UCIIPAaBUTh OLIMOKU.

Konmpoaupyuwee TecTUpOBaHME IO Y4eOHbIM 3J€MEHTaM COJEepXKaHUSl I[03BOJIIET YYUTENI0 ONpeJle/IuTh, KaKhe HMEHHO
CTPYKTYpPHble €JUHMIbl CTaHJApTa He yCBOEHbI JAHHBIM LIKOJbHUKOM, a TaKXKe KaueCTBO YCBOEHHUs COJiep>KaTeJIbHOW JIMHUU KJacca B
11eJIOM M BOBpeMs CKOPPEKTUPOBATh yueOHbIN MpoLecc.

[logroToBKa y4yaluuxcss K UTOTOBOW aTTeCTAallMX HAaYUMHAETCs Ha 3TOM 3Talle, KOrJja yuuTesb OTpabaThIBaeT C y4yallMMHUCH YieOHbII
3JIEeMEHT CO/lep>KaHUs U3y4yaeMoro MaTepuaia.

st umozoeozo TecTupoBaHUsA 33JlaHUK ypoBHA C He mpeJHa3HaueHa HU OJlHA KOMIbIOTEpPHas NMporpaMma. BeinosiHeHUe 3a/laHUM
3TOTO YPOBHS CJ0KHOCTHU MpeAyCcMaTpUBAeT YMeHHE pellaTh KaK THUIOBble, TaK U HeCTaHJapTHble 3aZjauyl. Y MOCKOJIbKY YYeHHUK MOXKEeT
NpeJJIOKUTb COOCTBEHHBIA OPUTMHAJNbHBIN CIIOCOO pelleHrs] WU JONYCTUTh OIIMOKY TOJbKO B MaTeMaTHYeCKHUX pacyeTax, TO, UCXOJs U3
NpPUHIUIA 11eJ1eC006Pa3HOCTH, ITOT 3TAll KOHTPOJISI 3HAHUU c/le/lyeT NPOBOJUTh B TPAJAULIMOHHOW pOpPMe, YTOObI yUUTENb MOT Pa306paThCs
B CYTH JONYLIeHHbIX OIIMOO0K U 1aTh HE0OX04UMble MOSICHEHUS YYEHUKY.



WToroBble TecThbl MO MNpegMeTy IIUPOKO MpeJCTaBJeHbl B €XeroJHbIX COOPHUKAX KOHTPOJIbHO-U3MEPHUTE/NbHbIX MaTepHUaJioB
MuHuctepctBa o6paszoBanus PO u Ha caliTe uHGOpMaMOHHOU noAaep>ku ['HA.

11 caMOCTOATE/IbHOTO CO3/JaHUsl KOMIIBIOTEPHBIX TeCTOB (mpuJoxeHus naketa Microsoft Office/MS Excel, MS Power Point nau
KOMIIbIOTEPHOH 000JI0YKH /11 CO3JJaHusl TeCTOB, HanpuMep «KoHcTpykTop TecToB 2.5», «AccucteHT Il», «Mactep TecT»).

IIJIAHUPYEMBIE (JIMYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHBIE) PE3YJIbTATBI OCBOEHUA XUMMUMU:

JlesTenbHOCTh 00pPa30BaTEIBHOTO YUPEKIEHUST OOIIero oOpa3oBaHHMS B OOYYCHHHM XWUMHUU JIOJDKHA OBITh HAmpaBlieHA HA JOCTHIKEHUE
00y4aroIUMUCS CIEAYIOMUX JUYHOCTHBIX PE3YJIbTAaTOB:

1. Poccuiickas rpaxgaHckas WICHTUYHOCTh (MaTpUOTU3M, yBakeHHe K OTedecTBy, K NMPOLUIOMY M HACTOALIEMY MHOTOHAaLMOHAJIBLHOrO Hapona Poccuw,
YyBCTBO OTBETCTBEHHOCTHU W Jojra nepen PoxuHoi, uneHTudukanus ce0s B KayecTBe rpaxnanuHa Poccun, cyObeKTUBHAS 3HAYMMOCTD UCIOJb30BAaHUS PYCCKOTO
SI3bIKa M S3BIKOB HaponoB Poccru, ocozHaHue U OIyIIeHNE TMYHOCTHON COMPUYACTHOCTH CyIbOe poccHiickoro Haposa). Oco3HaHHe 3THUUECKOW MPUHAICKHOCTH,
3HAaHHE UCTOPUH, S3bIKa, KYJIbTYphl CBOEr0 HapoAa, CBOEro Kpas, OCHOB KYyJbTYpHOIO Hacienus HaponoB Poccuu u udenoBeuecTBa (MOEHTUYHOCTH YENIOBEKA C
POCCHICKON MHOTOHAITMOHAIBHON KYyIbTYpPOH, CONPHYACTHOCTh HCTOPHH HAPOAOB W TOCYJApCTB, HAXOAWMBINUXCS HA TEPPUTOpPHHA CcOBpeMeHHou Poccum);
WHTEPHOPHU3AIHS] TYMaHHCTHUECKUX, IEMOKPATUIECKUX M TPAJUIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCUIICKOTO 00miecTBa. OCO3HAHHOE, YBAKUTEIEHOE U
n00poKenaTeIbHOEe OTHOLIEHUE K UCTOPHH, KYJIbTYPE, PEITUTHH, TPAAULHSIM, SI3bIKaM, LIEHHOCTAM HapoJ0B Poccuu 1 HapogoB Mupa.

2. I'OTOBHOCTh U CIIOCOOHOCTH OOYHalOIIMXCA K CAMOPAa3BUTHIO M caMOOOPa30BaHMIO HA OCHOBE MOTHMBALMH K OOYYEHHIO M NO3HAHUIO; TOTOBHOCTH U
CHOCOOHOCTH OCO3HAHHOMY BBIOOPY M TOCTPOSHHIO AalbHEWIIeH WHAMBHUIYaJIbHOW TpaeKTOpuH oOpa3oBaHMs Ha 0a3e OPHEHTHPOBKH B MHUpE mpodeccuid u
HpO(bCCCI/IOHaJIBHLIX Hp@)j[HO‘-ITCHPIfI, C y4€TOM YCTOI\/'I‘II/IBBIX IMO3HABATCIIbHBIX UHTCPECOB.

3. Pa3BuToe MOpasbHOE CO3HAHME U KOMIIETEHTHOCTh B PELICHUH MOPAJbHBIX MPOOJIEM Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (opMUpOBaHME HPABCTBEHHBIX
YYBCTB MW HPABCTBCHHOI'0 IIOBCACHHSA, OCO3HAHHOIO MW OTBETCTBCHHOI'O OTHOLICHUA K COOCTBEHHBIM MMOCTYIIKaM (CHOCO6HOCTL K HpPaBCTBCHHOMY
CaMOCOBCPHICHCTBOBAHHNIO; BEPOTCPIIUMOCTD, YBAXKUTCIIbHOC OTHOUMICHUE K PECJIMTMO3HBIM YYBCTBAM, B3IJidaaM JHOI[CI\/'I WK UX OTCYTCTBUIO; 3HAHNC OCHOBHBLIX HOPM
MOpaJii, HPAaBCTBEHHBIX, OYXOBHBIX HJCAJOB, XPAHUMBIX B KyJbTYPHBIX TpaJuMLUsIX HapoloB Poccun, TOTOBHOCTP Ha HMX OCHOBE K CO3HATEIBHOMY
CaMOOTPaHMYECHHIO B TIOCTYIIKAaX, HOBEACHUH, PACTOUUTEIILHOM MOTPEOUTENLCTBE; CPOPMUPOBAHHOCTE NMPEACTABICHUH 00 OCHOBAaX CBETCKOM ITHKH, KYJIbTYDBI
TPaJUIIMOHHBIX PENUTUi, MX POJH B Pa3BUTHU KYJIbTYPHl W HMCTOPHM PoccHy W denoBeuecTBa, B CTAHOBIICHHH TPaXKJIaHCKOTO OOIIeCTBA W POCCHUICKOI
rOCyJapCTBEHHOCTH; IMOHMMaHHUE 3HAYEHUS HPAaBCTBEHHOCTH, BEPHl M PEIIMTUMU B JKM3HM 4YEJIOBEKa, ceMbd M oduiecTBa). CHOpMHUPOBAHHOCTH OTBETCTBEHHOI'O
OTHOLICHUS! K YYEHHIO; YBRKUTEIHHOIO OTHOIIEHHS K TPYLy, HAJMYME OMNbITA y4acTUS B COLHMAJIbHO 3HAYMMOM Tpyzxe. Oco3HaHME 3HAYEHUS CEMBU B KU3HH
YCJIIOBCKA U O6HIeCTBa, MMPUHATHUEC HCHHOCTHU ceMeMHoM JKU3HU, YBAXKUTCIIBHOC U 3a00TJIMBOE OTHOIIICHHE K YICHAM CBOEH CEMbHU.

4. CdopMUPOBaHHOCTH IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHA HAyKH M OOIIECTBEHHOW MPAKTHKH,
YUUTBIBAIOIIET0 COLIMANIBHOE, KYJIbTYPHOE, SI3BIKOBOE, TYXOBHOE MHOT000pa3ie COBPEMEHHOTO MHPA.

5. Oco3HaHHOE, YBa)XHTEIbHOE M JOOpOXKEIaTeNbHOE OTHOUIEHWE K JPYroMy 4YellOBEKy, €ro MHEHHIO, MHPOBO33PEHHIO, KyIbType, S3BIKY, BEpe,
IpaXJIaHCKON MO3uIMK. ['0TOBHOCTh M CIOCOOHOCTh BECTH IHAJIOT C JIPYI'MMH JIIOJbMH M JOCTUIaTh B HEM B3aMMONOHMMaHHUS (MACHTU(UKAIUSA CceOsl Kak
MOJTHONPABHOT'O CyOBbEeKTa OOLICHHUS, TOTOBHOCTh K KOHCTPYMPOBAHUIO 0oOpa3a MapTHEpa MO AMAIOTY, TOTOBHOCTh K KOHCTPYHPOBaHHIO 00pa3a JOIMYCTHMBIX
croco00B Janora, rOTOBHOCTb K KOHCTPYHPOBAaHHUIO Mpoliecca AUanora Kak KOHBEHIIMOHHUPOBAaHUS MHTEPECOB, MPOLEAYP, TOTOBHOCTh U CIOCOOHOCTh K BEIEHHIO
TIEPETOBOPOB).

6. OCBOGHHOCTb COLMAJbHBIX HOPM, MpaBHJ NOBEACHUS, pojiell M (QOpM COLMANBHOW XM3HM B TPYINax M cooluiecTBaX. YdYacTHe B IIKOJIBLHOM
CaMOYIPaBJICHUU W OOLIECTBEHHOM >KM3HU B MpeAeiax BO3PACTHBIX KOMIETEHIHMH C YYETOM PErHOHAJbHBIX, STHOKYJIBTYPHBIX, COLHAIbHBIX H 3KOHOMUYECKUX
ocobeHHocTell ((OpMUpPOBaHHE TOTOBHOCTH K YYAaCTHIO B IIPOIECCE YMOPSAOYEHHS COIHMATBbHBIX CBA3€H M OTHOLICHHH, B KOTOpPHIE BKJIIOYEHBI M KOTOpHIC



(GOpMHUPYIOT CaMH ydaluecs; BKIIOYEHHOCTh B HEIOCPEICTBEHHOE TPAXIAHCKOE yJYacTHE, TOTOBHOCTH YYaCTBOBATh B JKHU3HEICATEIBHOCTH ITOJPOCTKOBOTO
O0IIECTBEHHOTO OOBEIMHEHHS, TIPOAYKTHBHO B3aHMMOJICHCTBYIOIIETO C COIHMAIBHON Cpelol M CONMATbHBIMH HHCTHTYTaMH;, HACHTH(UKAIusA ce0s B KayecTBe
CyObeKTa COLHMAaIbHBIX NMPeoOpa3oBaHWi, OCBOCHHE KOMIIETEHTHOCTEH B cdepe OpraHu3aTOPCKON AEATENbHOCTH; WHTEPHOPU3ALMs LIEHHOCTEH CO3MIATEIbHOTO
OTHOLICHUSI K OKPYXXAIOWIeH AEeHCTBUTENLHOCTH, IIEHHOCTEHW COLHMAIbHOTO TBOPYECTBA, LEHHOCTH MPOAYKTHBHOM OpraHU3aldd COBMECTHOH AEATEIbHOCTH,
caMopeanu3aliyd B TPYIIe ¥ OPraHH3aliH, IEHHOCTH «IPyroro» Kak PaBHONPABHOTO IMapTHepa, (popMHUpOBaHHE KOMIIETCHIMH aHaln3a, MPOEKTHPOBAHMS,
OpraHu3alliy AEATEIbHOCTH, pe(ICKCHH W3MEHEHHH, CIOCOOOB B3aHMMOBBITOIHOTO COTPYIHHYECTBA, CHOCOOOB pealu3aldl COOCTBEHHOTO JIHJIEPCKOTO
MOTEHIMAIIA).

7. CopMHPOBAaHHOCTH IIEHHOCTH 3I0POBOTO M O€30MMacHOTO 00pa3a >KW3HW; WHTEPUOPHU3AINS MPAaBUI WHAWBHAIYATHHOTO W KOJJIEKTUBHOTO 0€30MacHOro
TIOBE/ICHHS B YPE3BBIYANHBIX CUTYALNSIX, YIPOXKAIOIINX )KU3HH U 3I0POBBIO JIIOJICH, TPABIII IIOBEJCHHUS HA TPAHCHIOPTE U HA TOPOTax.

8. Pa3BUTOCTH 3CTETUUECKOTO CO3HAHUS Yepe3 OCBOCHHUE XYJOKECTBEHHOTO HACIeusi HapoaoB Poccuu u Mupa, yBaKeHUE K UCTOPUH KYJIBTYpPhI CBOETO
OrteuecTBa.

9. ChopMHPOBaHHOCTE OCHOB 3JKOJOTHYECKOH KYJIBTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJOTHMYECKOTO MBIIUICHHS, HAJIHYHE OIbITa
3KOJIOTHYCCKU OpI/ICHTHpOB&HHOﬁ pe(bJ'IGKCI/IBHO'O]_[CHOqHOI‘/'I u HpaKTH‘IeCKOﬁ JACATCIIbBHOCTH B KMU3HCHHBIX CUTYalUAX (FOTOBHOCTI) K HUCCJICOOBAaHUIO NIPUPOJbI, K
3aHATUSAM CEJIbCKOXO03SMCTBEHHBIM TPYAOM, K XYJOXKCCTBCHHO-3CTCTUYCCKOMY OTPAXCHUIO IPUPOABLI, K 3aHATUAM TYpPHU3MOM, B TOM YHUCIIC I3KOTYPHU3MOM, K
OCYIIIECTBJICHHUIO MIPUPOJOOXPAHHON JICSITEIILHOCTH).

METANIPEIMETHBIX PE3YJIbTATOB: MeranpeaMeTHsie pe3yabTaThl, BKIIOYAIOT OCBOCHHBIC OOYYAIOIIMMUCS MEXIIPEIMETHBIE TOHATUS U
YHUBEpCAIbHbIC Y4eOHbIE IEHCTBUS (PETYIATUBHBIE, T03HABATENbHBIC, KOMMYHHKATUBHBIC).

MEXNPEIMETHBIE IOHATUA

YcnoBueM (GopMUPOBaHUS MEKIPEIMETHBIX MOHATHHA, HAIPUMEpP TaKUX Kak cucTeMa, (PakT, 3aKOHOMEpPHOCThb, ()EHOMEH, aHaIU3, CHUHTE3
SIBJISIETCSL OBJIaZICHUE OOY4YarOIIMMHCS OCHOBAMHM YHUTATEIBCKONW KOMIETEHIIMH, MPUOOPETEHHE HABBHIKOB PabOThl ¢ wHpOpMaIluei, ydJacTue B
MPOEKTHOM AesITenbHOCTH. B OcHOBHOM 1Ikose OyneT mpoaoiikeHa padora mo GOpMHUPOBAHUIO M PA3BUTHIO OCHOB YHTATEJIHCKOH KOMIETEHIHH.
OOyuaromuecst OBIaJICIOT YTEHUEM KaK CPEJACTBOM OCYIIECTBIICHHUS] CBOUX JAJbHEHIIUX TUIAHOB: MPOJOHKEHHUS 00pa3oBaHUs M caMOOOpa3oBaHMUS,
OCO3HAHHOTO IJIAHUPOBAHUS CBOETO AKTYAJIBHOI'O U NIEPCIIEKTUBHOIO Kpyra YTEHHUsI, B TOM YHCIIE JOCYTOBOTO, IIOJATOTOBKH K TPYAOBOM U COLUAIIBHOU
NESTETLHOCTH. Y BBIMTYCKHUKOB OyJeT copMHUpOBaHA MOTPEOHOCTh B CUCTEMAaTUUYECKOM YTEHUHU KaK CPEJICTBE MO3HAHUS MHpPa U ceOsl B 3TOM MHUpE,
TapMOHH3AIMU OTHOIIIEHUH YeloBeKa U 00IIEeCTBa, CO3JaHIHN 00pa3a «oTpeOHOTO OyayIIETo».

[Ipu n3yueHnn XuMuUM 00yUJarOIINECs] YCOBEPIIEHCTBYIOT MPHUOOPETEHHBIE HA TIEPBOM YPOBHE HABBIKM Pa00ThI ¢ MHGOPMAaIueil 1 MOMOTHSAT
ux. OHU cMOTyT paboTaTh ¢ TEKCTaMH, MPEOOPA30BBIBATH U MHTEPIPETUPOBATH COJIEPKATYIOCS B HUX HH(POPMAIUIO, B TOM YHCIIE:

* CHCTEeMaTU3UpPOBaTh, COIMOCTABIATh, aHAJU3UPOBATh, 0000IIATP W HHTEPIPETUPOBATH HWH(GOPMAIUIO, COAEPXKAIIYIOCS B TOTOBBIX
MH(POPMAIMOHHBIX 00BEKTaX;

* BBIJICTISITh TJIABHYIO M HM30BITOYHYIO HH(GOPMAIIMIO, BBITIOJHATH CMBICIOBOE CBEPTHIBAHWE BBIJACICHHBIX (DAKTOB, MBICICH; MPEICTABIATH
nH(pOpMAIIHIO B C)KATOU cloBecHOH (popme (B BUJE TJIaHA WIIM T€3WCOB) U B HATJISITHO-CUMBOJIHYECKO hopme (B Bue TabmuIl, rpaduyecKux cXeM u
JUarpaMm, KapT MOHSATANA — KOHIIENTYaJIbHBIX TUArpaMM, OTOPHBIX KOHCTIEKTOB);

* 3aTIOJTHSATH U JIOTIOJHSTH Ta0JIUIIBI, CXEMBI, TUarPaMMBbI, TEKCTHI.

B xonme wusydeHus XxumMuM 0Oydaromuecs NPUOOPETYT OMNBIT NPOEKTHOH [esiTeIbHOCTH Kak o0co0oil (opmbl y4ueOHON padoTHI,
CHOCOOCTBYIOIIEH BOCIUTAHUIO CAMOCTOSITEIILHOCTH, WHUIMATUBHOCTH, OTBETCTBEHHOCTH, IMOBBIIICHUIO MOTUBAMU U A(P(HEKTHUBHOCTH y4eOHOMN
NESTETPHOCTH; B XOJI€ peaM3allid MCXOAHOTO 3aMbICiia Ha MPAKTHYECKOM YPOBHE OBJIAJICIOT YMEHHWEM BBIOMpATh aJCKBATHBIC CTOSIIEH 3a7ade



CpeICTBa, MPUHUMATh PEUICHUS, B TOM YHUCIIC U B CUTyalusX HeompenenéHHoctd. OHU MOydaT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabdoTke
HECKOJIbKUX BApUAHTOB PELIEHUH, K OMCKY HECTAaHIAPTHBIX PELICHHH, MOUCKY U OCYIIECTBICHUIO Hanboiee MPUeMIEMOT0 PELICHHS.

[lepeueHb KIFOYEBBIX MEKIPEIMETHBIX IMOHSATHI ONpeneNsercs B Xoje pa3pabOTKH OCHOBHOW 00pa30oBaTENbHOW MPOrpaMMbI OCHOBHOTO
obmiero oOpa3oBaHus 00pa30BaTENIbHON OpraHM3allid B 3aBUCHUMOCTH OT MaTepUalbHO-TEXHMYECKOTO OCHAIICHMS, KaJpOBOro MOTEHIHUANa,
HCIOJIb3YEMBIX METOZOB PabOThI 1 00PA30BATEIBHBIX TEXHOJIOTHH.

B coorBerctBun ®I'OC OOQO BBACHAIOTCS TPU TPYNIbl YHUBEPCATBHBIX YUEOHBIX JCHCTBUMN: PpETyJISTUBHBIC, II03HABATEIbHEIE,
KOMMYHUKATUBHBIE.

PEI'YJISITUBHBIE YY ]

1. VYmeHue camMoOCTOATENHHO OMNPENCIATh IeU OOYy4YeHUs, CTaBUTb W (POPMYJIHpPOBATH HOBBIC 3aJaud B y4yeOe M IO3HABATEIHHOU
JesITeIbHOCTH, Pa3BUBATh MOTHUBBI M HHTEPECHI CBOCH MM03HABATENBHOMN AesITeIbHOCTH. OOYyJaromunics CMOKET:

® AHAJIM3UPOBATH CYIIECTBYIOILIUE U IIJIAHUPOBAThH Oyayline 00pa3oBaTeNIbHbIE PE3YIIbTATHI;

UICHTUQUIHPOBATH COOCTBEHHBIE MPOOIEMBI U ONPEAETATH TTIaBHYIO MPoOIeMYy;

BBIIBUTATh BEPCUU PEILICHHUs TPOOIIeMbl, (POPMYIHPOBATH TUIIOTE3bI, IPEIBOCXUIIATh KOHEYHBIN Pe3yNbTaT;

CTaBUTH LIeJb ACSITEILHOCTU Ha OCHOBE OMPEICIICHHON MPOOIEMBI U CYHIECTBYIOIINX BO3MOKHOCTEH;

dbopMynupoBaTh yueOHbIC 33[]a4M KaK IIard JOCTHKEHHUS TOCTABICHHOW 1ENH e TeIbHOCTH;

00OCHOBBIBATh 1I€TIEBbIE OPUEHTUPBI U MIPHOPHUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3bIBasi 1 000CHOBBIBAS JIOTHUECKYIO MOCIEA0BATEIHHOCTh

I1aroB.

2. YMeHHE CaMOCTOATEILHO IJIAaHUPOBATh IMYTU JOCTUKCHUA ueneﬁ, B TOM YHCJIC aJIbTCPHATHBHBLIC, OCO3HAHHO BI:I6I/IpaTI> Haubolee
3¢ deKTUBHBIE CITOCOOBI pelIeH!s YUeOHbIX U MO3HABATeNbHBIX 3a/1a4. OOyyaromuics CMOXeT:

® ONpenesATh HEOOXOIUMBIE IEUCTBHUE(s]) B COOTBETCTBUH C YU€OHOM M TTO3HABATENILHOM 3a/1aueii M COCTABIIATH aJITOPUTM WX BBITIOJHEHUS,

e 00O0CHOBBIBAaTh U OCYILIECTBIATH BBIOOP Haubosee 3h(PeKTUBHBIX CIIOCOOOB pelIeHns] y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

® OIpeaeNATh/HaX0IUTh, B TOM YHCIIE U3 NPEAJIOKEHHBIX BAPUAHTOB, YCIOBUS /7S BHIOJIHEHUs y4eOHOM U M03HaBaTeIbHOM 3a/1a4H;

e BBICTpauBaTh XM3HEHHbIE IUIAaHBI Ha KPaTKOCpPOYHOE Oyayliee (3asBiIATH IeJIeBble OPUEHTHUPBI, CTaBUTh AaJEKBAaTHbIE UM 3alaud M
npeJularath AeUCTBHS, yKa3blBas U 0OOCHOBBIBAsI IOTHUECKYIO MTOCIIEI0BATEIbHOCTD 11aroB);

® BBIOMpATH U3 MPEUIOKEHHBIX BAPHAHTOB M CAMOCTOSITEIIEHO NCKATh CPENICTBA/PECYPCHI TSl PEIISHHSI 3a/1a4n/JOCTHKEHUS [IEIIH;

® COCTaBJIATH IUIaH pelieHUs MpoOIeMbl (BBIMOIHEHUSI IPOEKTA, TPOBEACHUS UCCIIET0BaHNUA);

® ONIpeaAcCIATh MNOTCHUUAJIBHBIC 3aTPYAHCHUA ITPHU PCHICHU N yqe6H01‘/'I 7 TTO3HABATEIbHOMN 3aaa4i U HaXOJUTh CPECACTBA IJId UX YCTPAHCHUA,

® OIMCHIBAaTh CBOM OMBIT, OHOPMIISISL €ro Ui NMepeAayy IPYTUM JIIOJISIM B BUJE TEXHOJIOTUU PEIICHUS MPAaKTUYECKUX 3a/1a4 ONpeIeIeHHOTO
KJiacca;

® TUIAHMPOBATH U KOPPEKTUPOBATH CBOIO HHIMBUAYAIHHYIO 00pa30BaTEbHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTH CBOM MACWCTBUSI C IUIAHUPYEMBIMH pPE3yJlbTaTaMH, OCYIIECTBISATh KOHTPOJbh CBOEH NEATEIFHOCTH B IIPOIIECCEe
JOCTHIKEHUSI Pe3ysibTaTa, ONpEAesATh CIOCOObI JAEHCTBHIM B paMKax MPEAIOXKEHHBIX YCIOBUH M TpeOOBaHUIl, KOPPEKTUPOBATh CBOM JCWUCTBUS B
COOTBETCTBHUH C U3MEHsIoIIeNcs cuTyanuei. OOyJyaronuicss CMOXKeT:



® OIpeesiTh COBMECTHO C II€AAaroroM M CBEPCTHUKAMM KPUTEPUM IUIAHUPYEMBIX PE3YJbTaTOB U KPUTEPUU OLIEHKH CBOEM yueOHOM
NESTEIBHOCTH;

® CHCTEMaTHU3MPOBATH (B TOM YMCIIE BEIOMPATH MPUOPUTETHBIC) KPUTEPUH IIAHUPYEMBIX PE3YyIbTaTOB U OLIEHKU CBOECH JEATEIbHOCTH;

e OoTOMpaTh HWHCTPYMEHTHl JJISi OLEHUBAHUSA CBOCW JEATENbHOCTH, OCYHIECTBISATH CAaMOKOHTPOJIb CBOEH JESATEIBbHOCTH B paMKax
MPEAJIOKEHHBIX YCIIOBUN U TPEOOBAHMUIA;

® OLICHUBAThH CBOIO JCSATEIBHOCTD, aPTYMEHTUPYS IPUYNHBI JOCTHKEHUS WM OTCYTCTBHS IIJIAHUPYEMOIO PE3YJIbTaTa;

® HAaXOJUTh JIOCTATOYHBIE CPEACTBA IS BBIIIOJIHEHUS YUEOHBIX JEHCTBUI B M3MEHSIOLIEHCS CUTYallMM U/UIM IPU OTCYTCTBUU IUIAHUPYEMOTO
pe3yJibTara;

e paboTasi MO CBOEMY ILJIaHy, BHOCHTh KOPPEKTHBBI B TEKYIIYIO ACATEIHHOCTh HA OCHOBE aHAJIHM3a W3MEHEHWH CUTYalUd JJIS MOTyYSHHS
3aIUTAHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3yinbTara;

® YCTAHABIUBATh CBA3b MEXK]y MOJIYYECHHBIMU XapaKTEPUCTUKAMU MTPOLYKTA U XapaKTEPUCTUKAMU IIpoLecca ACITEIbHOCTH U 110 3aBEPIICHUN
NEeSITENIbHOCTH MPEAIaraTh U3MEHEHUE XapaKTEPUCTUK MTPoLiecca ISl MOAYYEHUS YIYUIIEHHbIX XapaKTePUCTUK POIYKTa;

® CBEpATh CBOM JICHCTBUS C LIEJIBIO U, IPU HEOOXOJUMOCTH, UCTIPABIIATH OLIMOKH CAMOCTOSTEIIBHO.

4. YMeHHe OLIEHUBATh [IPABUIILHOCTh BBIIIOJIHEHUS Y4eOHOU 3a1a4uu, COOCTBEHHbIE BO3MOKHOCTH €€ perieHus. O0yyaromuiicss CMOXeT:

® OINpeesaTh KpUTEPUU IPaBUIBHOCTU (KOPPEKTHOCTH ) BBIIIOJIHEHUS yueOHO! 3a/1auH;

® AHAJIM3UPOBATH U 0OOCHOBBIBATH NPUMEHEHNE COOTBETCTBYIOIIEIO0 HHCTPYMEHTAapHUs /Ul BHIIOJHEHUS Y4eOHO 3a1auu;

e CBOOOJHO TMOJB30BAThCSI BHIPAOOTAHHBIMU KPUTEPUSMHU OLEHKM M CAMOOLICHKH, MCXOJASl U3 LeTU U HMMEIOIIUXCS CPEJCTB, pa3iuyas
pe3yibTaT ¥ COCOOBI IEHCTBUI;

® OLIEHUBATh NMPOJIYKT CBOEH AEATENbHOCTH IO 3aJaHHBIM H/MJIM CaMOCTOSITENIbHO OINpPENENIeHHBIM KPUTEPUSM B COOTBETCTBHU C LIEJBIO
NESTENIHOCTH;

e 00OCHOBBIBaTh JTOCTHKUMOCTbH II€JIM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHHUX PECYPCOB M JOCTYNHBIX BHEUTHHX
pecypcos;

e (UKCHPOBATh U AHAIU3UPOBATH IUHAMUKY COOCTBEHHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

5. Bragenme ocHOBaMH CaMOKOHTpPOJSl, CAMOOLIEHKH, TNPUHSATHS PELIEHUH M OCYLIECTBIEHHUS OCO3HAHHOTO BbIOOpa B yueOHOW U
no3HaBaTenbHOM. OOyUaronuiics CMOXKET:

e HaOJI0/IaTh U AHAIM3UPOBATh COOCTBEHHYIO YU€OHYIO U MO3HABATENbHYIO AEITEIbHOCTD U JEATEIBHOCTD APYrUX 00yJaroliuxcsi B mporecce
B3alMOITPOBEPKH;

® COOTHOCHTH pealIbHbIE U IJITAHUPYEMbIE Pe3yJIbTaThl HHIUBUAYyaTbHONW 00pa30BaTeIbHOMN AEATEIHOCTH U JIENIaTh BHIBOJIBL;

® [PUHUMATH PEICHUE B YUeOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITEIILHO OIPEeNATh IPUUYUHBI CBOETO yCIleXa WM HeyCleXa M HaXOAUTh CIIOCOOBI BBIXO/A U3 CUTYalluX HEYCIexa;

® PETPOCIEKTUBHO OMNpPEIENATh, KaKue NEHCTBHUS IO pEIleHUI0 y4eOHOW 3aJaud WM MapaMeTphl 3THX ICHCTBUI NMPUBENN K IMOIYYCHHIO
MMEIOLIETOCs MPOAYKTa y4eOHOM! AeSITeTbHOCTH;

® JIEMOHCTPUPOBATh MPUEMBl PETYJSALHMH TMCUXO(DU3NOTOTHUYECKUX/ 3MOIMOHAIBHBIX COCTOSHHUM JUIs JOCTHXEeHHS d(p(deKTa yCIOKOSHUs



(ycTpaHeHHUs SMOIMOHAIBHON HampspkeHHOCTH), d(hdekTa BoccTaHOBICHUs (ocnableHUs NPOSBICHUN yToMieHUs), 3(hdexkTa aKTHBU3ALUU
(MOBBIIIEHUS ICUXO(U3HOIOTHUECKON PEaKTUBHOCTH ).
IHO3HABATEJIBHBIE YY [

6. VYMeHue omnpenensTh MOHATHA, CO3JaBaTh OOOOIIEHUS, yCTaHABIMBATh AHAIOTHMH, KiIacCU(DUIUPOBATh, CAMOCTOSATEIBHO BBIOMPATH
OCHOBAHUS W KPUTEPUU I KIIacCU(UKAINH, YCTAHABIUBATh IPUUYUHHO-CIICICTBCHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYKIACHHUE, YMO3AKITIOUCHHE
(MHIYKTUBHOE, IE€IyKTUBHOE, [10 AaHAJIOTUH) U JeNaTh BBIBOAbL. O0yJaromuiicsa CMOXKET:

® 11010MpAaTh CJIOBA, COMTOAYMHEHHBIE KJIIOYEBOMY CIIOBY, ONPEAEISAIOLINE €T0 IPU3HAKU U CBOICTBA;

® BBHICTPAUBATh JIOTHYECKYIO IIEMOYKY, COCTOSIYIO U3 KIFOUEBOIO CJIOBA U COMOAYUHEHHBIX MY CIIOB;

® BBIICTATH OOIIMIA MPU3HAK ABYX HJIM HECKOJIBKUX MPEIMETOB WU SIBJICHHUM U OOBSACHATH UX CXOCTBO;

o O6’[>€,I[I/IH5ITB NpeaAMCTbl U ABJICHHUA B I'PYHIIBI IO OIIPEACICHHBIM IIPpH3HAKaM, CPABHUBATD, KJ'IaCCI/I(bI/II_[I/IpOBaTL n 0606L[I3TL q)aKTBI n
SABJICHUA,

® BbUIEIATH SIBJICHUE U3 OOLLIEro psjia APYTrux sIBICHUM;

® OMpeAeNsATh 0OCTOSTEIBCTBA, KOTOPHIC MPEANISCTBOBAIA BOSHUKHOBEHHUIO CBS3M MEXKIY SBICHHSIMH, M3 ITHX OOCTOSITEIBCTB BBIICIIATH
OTIPEICIISIONINE, CIIOCOOHBIC OBITH TPUYUHON JAHHOTO SBJICHUS, BBISBIISATH IPUYUHBI U CIICACTBUS SIBJICHUN;

® CTPOUTH PACCYKACHHE OT OOIIMX 3aKOHOMEPHOCTEH K YaCTHBIM SIBJICHUSAM U OT YACTHBIX SBJICHUH K OOIIUM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKICHHE HA OCHOBE CPAaBHEHUS ITPESIMETOB M SIBIICHUH, BBIJICIISSI IPU 3TOM OOIIHME TPU3HAKY;

® U3Jararh MOJyYEeHHYIO HH(POPMAIINIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeIIacMoi 3a1auH;

® CaMOCTOSITEIILHO YKa3bIBaTh Ha WH(MOPMAIUIO, HYKJIAIONIYIOCS B MPOBEpKE, Mpeiaratb U MPUMEHSITh CIIOCOO MPOBEPKH JTOCTOBEPHOCTH
nH(popMaLnu;

e BepOanM30BaTh IMOIMOHATLHOE BIIEYATIICHUE, OKa3aHHOE HA HETO HCTOYHUKOM;

e OOBSCHATH SBIEHUS, TPOIECCH, CBA3M U OTHOIICHHUSA, BBISBISEMBIE B XOJ€ MO3HABaTENbHON W HCCIIENOBATENbCKON ESTEIbHOCTH
(MpuBOAUTH OOBSICHEHHE C U3MEHEHHEM (POPMBI TIPEICTABICHUS; OOBACHSTD, ICTATU3UPYS WK 000011ast; OOBSCHSITD C 3aJaHHON TOUKH 3PEHHS);

® BEHISBJIITH U HA3bIBATh MPUYMHBI COOBITHSI, SBJICHHS, B TOM YHCJIC BO3MOXHBIC / HanOoJiee BEPOSITHBIE MPUYUHBI, BO3MOXKHBIC TIOCIICICTBUS
3aJJaHHOM MPUYUHBI, CAMOCTOSITEILHO OCYIIECTBIISS MPUYNHHO-CIIEICTBEHHBIN aHAIH3;

e JeNaTh BBIBOJ, Ha OCHOBE KPHUTHUYECKOTO aHAM3a PAa3HBIX TOYEK 3PEHUs, TOATBEPXKIATh BBIBOJ COOCTBEHHOW apryMeHTalUed WU
CaMOCTOSITEITLHO ITOTYYCHHBIMU JTAHHBIMH.

7. YMeHue co3/iaBaTh, IPUMEHATh U MPEeOOpPa3OBLIBATh 3HAKM M CHMBOJIBI, MOJIEIH U CXEMBI JJIS peuieHHs Y4eOHBIX W TO3HABATEIbHBIX
3amad. O0y4aromuicst CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM npeamMeT U/WITH SIBJICHUC,

OIPECACIIATH JIOTUYCCKUC CBA3H MCKAY NPCAMETAMU W/MIIH SABJICHUSAMU, 0003HaYaThH JaHHBIC JIOTUYCCKUEC CBA3U C IIOMOIIBIO 3HAKOB B CXEMC,
cO3aaBaThb a6CTpaKTHBIﬁ niIn peaJ’ILHLIfI 06pa3 npeamMeTa Y/ W SIBJICHUS,

CTPOUTDH MO,Z[CHB/CXGMY Ha OCHOBC YCJIOBI/Iﬁ 3aga4uun u/uim croco0a ee peHICHUA;

cO3aaBaThb Bep6aHBHBIC, BCIICCTBCHHBIC U HH(bOpMaLIHOHHBIe MOACIIN C BBIACICHUCM CYIICCTBCHHBIX XapaKTCPUCTUK 0o0BeKTa JJIA



OTIpeJIeJIEHUs CII0co0a PelIeHUs 3a]]aui B COOTBETCTBUHU C CUTYaIHEH;

e 1peoOpa3oBHIBATH MOJIENIH C IEJIBbIO BBISBICHUS OOMIMX 3aKOHOB, ONPEICISIIOIINX JAHHYIO IPEIMETHYIO 00J1aCTh;

® TIEPEBOJIUTH CIOKHYIO TI0 COCTaBy (MHOTOAcIeKTHYI) HHGopManuio u3 rpadudeckoro win (GOpMaIU30BaHHOTO (CHMBOJIBHOTO)
MPEACTABJICHUS B TEKCTOBOE, M1 HA00OPOT;

® CTPOUTH CXEMY, AITOPUTM JCHCTBUS, UCIPABIATH UM BOCCTAHABIMBATH HEU3BECTHBIN paHee aJirOPUTM Ha OCHOBE MMEIOLIErocs: 3HaHus 00
00BEKTE, K KOTOPOMY NMPUMEHSETCS allTOPUTM;

® CTPOMTH J1I0Ka3aTEIbCTBO: MIPSMOE, KOCBEHHOE, OT IPOTUBHOIO;

® aHATM3UPOBATH/PEQIIEKCUPOBATH OMBIT PA3paObOTKU M pealin3aluil Y4eOHOTO MPOEKTA, UCCIEA0BAaHUS (TEOPETHUECKOTO, IMITUPHUUECKOT0) Ha
OCHOBE TPEUIOKEHHON POOIEMHOM CUTYAIMH, IOCTABICHHON IEJTN W/UITH 3aIJaHHBIX KPUTEPHEB OILICHKH MPOIYKTa/pe3ybTara.

8. CwmpicnoBoe ureHue. OOy4aromunics CMOKET:

® HAXOIWTh B TeKCTE TpeOyemyro nH(GOpMAaIHio (B COOTBETCTBUU C LEISIMU CBOCH JCSITEILHOCTH);

® OPHEHTUPOBATHCS B COJIEPKAHUU TEKCTA, TOHUMATh IIEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBAThH TEKCT;

® yCTaHABIUBATh B3aUMOCBS3b OMUCAHHBIX B TEKCTE COOBITUA, SIBICHHI, TPOIIECCOB;

® DPE3IOMHUPOBATH [VIABHYIO UJCIO TEKCTA,

e 1peoOpa3oBBIBaTh TEKCT, «IIEPEBOMAS €ro B JAPYTYI0 MOAAIBHOCTb, UHTEPIPETUPOBATh TEKCT (XYIOKECTBEHHBIA U HEXYI0KECTBEHHBIN —
y4eOHbIH, Hay4IHO-TIOMYJISIPHBIH, HHQOpMaMOHHBIH, TeKcT non-fiction);

® KPUTHYECKH OLIEHUBATh COJIEP KaHHUE U (OPMY TEKCTa.

9. ®opmMupoBaHWE U Pa3BUTHE IKOJOTUYCCKOTO MBINUICHUS, YMEHUE MPUMEHSTh €r0 B IMO3HABATEIHHOW, KOMMYHHUKATUBHOM, COIMAIBHON
MpaKTUKE U MpodecCHOHANbHON opueHTauu. O0yJaromuiics CMOXKET:

® OIpeessaTh CBOE OTHOLIEHHE K PUPOIHON CPENE;

® AHATM3UPOBATH BIUSHHUE IKOJIOTHUECKUX (PAKTOPOB HA CPeay OOMTAHUS KUBBIX OPTaHU3MOB,;

® TPOBOAWTH MPUYMHHBIA U BEPOATHOCTHBIN aHAIIU3 HKOJIOTMUYECKUX CUTYAIIHIA;

® TIPOTHO3HPOBATH U3MEHEHHS CUTYAIlUH IIPH CMEHE JeHCTBHS OHOTrOo (DakTopa Ha AeicTBHE Opyroro Ghakropa;

® pacHpoCTPaHATh SKOJOTUYECKHUE 3HAHUS U y4aCTBOBATh B MPAKTUUYECKHUX JI€NIaX MO 3alUTE OKPYKAIOIIEH Cpebl;

® BBHIpaXKaTh CBOE OTHOIICHUE K MIPUPOJIC Yepe3 PUCYHKU, COUMHEHUS, MOAEIH, POSKTHBIC PAOOTHI.

10. Pa3BuTHE MOTHBAIMM K OBJAJICHUIO KYIbTYpOH aKTHBHOTO HWCIOJB30BAHUS CIOBaped M JPYTrUX MOUCKOBBIX cucTeM. OOydaromuiics

CMOXKET:
e  ompeaensTh HEOOXOAMMBIE KITIOUEBBIE TIONCKOBBIE CIIOBA M 3aIPOCHI;
®  OCYUIECTBIJISITh B3AUMOJIECTBHUE C DJIEKTPOHHBIMHU MTOMCKOBBIMU CHCTEMAMM, CIIOBAPSMU;
e  ($opMHUPOBATh MHOKECTBEHHYIO BRIOOPKY M3 TIOMCKOBBIX HCTOYHUKOB JJIsI 00 EKTHBU3AINH PE3YIbTATOB IMOUCKA;

® COOTHOCHTH IIOJyYEHHBIE PE3YyJIbTaThI [IOUCKA CO CBOEH NEATEIbHOCTBIO.
KOMMYHUKATHUBHBIE YV ]

11. Vmenne OpraHu30BbIBATH yq€6H0€ COTPYAHUYIECTBO U COBMECTHYIO ACATCIIBHOCTD C YUUTCIIEM U CBEPCTHUKAMU; pa6OTaTL WHAWBUAYAJbHO U B I'pyIIi€: HAXOAUTH
0611166 peuIicHue u paspeuaTb KOH(i)J'II/IKTBI Ha OCHOBEC COrjiaCOBaHHA HOSI/IIII/Iﬁ 1 y4ue€Ta UHTCPCCOB; q)OpMyJ'II/IpOBaTL, APrymMeHTHUPOBATL U OTCTAUBATHL CBOC MHCHUC. O6yqa10m1/1171c;1



CMOXCT:

— OHIpEIENsITh BO3MOXHBIE POJIM B COBMECTHOMN JESTEIBHOCTH;

— WIrpaTh ONPEIEIIEHHYIO POJIb B COBMECTHOM JEATEIBbHOCTH;

— MpPUHUMATh MO3UIUI0 COOECeTHUKA, MOHUMAs IO3ULMI0 APYroro, pa3jinyaTh B €ro peud: MHEHHe (TOYKY 3pEHHs), J0Ka3aTelbCTBO
(aprymeHTsI), GakThl; THIIOTE3bI, aKCHOMBI, TEOPUH;

— OIpeAeysTh CBOM JCHCTBUS U JCHCTBUS apTHEPA, KOTOPBIE CIIOCOOCTBOBAIN HITH MPETISITCTBOBAIN MPOAYKTUBHOW KOMMYHHKAIIHH;

— CTpPOWTbH NO3UTHUBHBIC OTHOILICHUS B IIpOIlecce YIeOHOH M MO3HABATEIBHOM eI TETbHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTaMBAaTh CBOIO TOUYKY 3PEHHS, B JTUCKYCCHU YMEThb BBIIBHTaThb KOHTPApTryMEHTHI, nepedpa3srupoBarh
CBOIO MBICIIb (BJIJICHUE MEXaHU3MOM SKBUBAJIEHTHBIX 3aMEH );

— KPUTUYECKH OTHOCUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM IPU3HABATh OMIMOOYHOCTh CBOETO MHEHHMs (€CTM OHO TaKOBO) U
KOPPEKTUPOBATh €r0;

— TpeIarath AIbTEPHATHBHOE pElIeHUE B KOH(GIUKTHOW CUTYAIUH;

— BBIICNATH OOIIYIO0 TOUKY 3pEHUs B AUCKYCCUU;

— JIOrOBapHBAaThCs O MpaBUIaX U BOMpOcax AJisg 00CY>KIEHHUS B COOTBETCTBHH C MTOCTABICHHOM Iepe/l TPYIIOoN 3a1aueii;

— OpraHu30BbIBaTh yueOHOE B3aMMOJCHCTBHE B TpymIe (ONpeaesaTh o0Iue elu, pacpeneisTh POiu, JOrOBapUBaThCsa APYT C IPYTOM H T.
1.);

— YCTpaHATh B paMKax JUaliora pa3pbiBbl B KOMMYHHUKAIMU, 00YCIIOBICHHbIE HETOHUMAHUEM/HETIPUATHEM CO CTOPOHBI coOeceHUKa 3a/1auH,
(OpMBbI MU COAepKaHUS TUajora.

12. YmMeHue 0CO3HaHHO HCIOJIB30BATH PEUEBBIE CPEJICTBA B COOTBETCTBMM C 33Jadeil KOMMYHMKALUU JUIS BBIPAKEHHMSI CBOUX UYYBCTB,
MBbICIIEl U TMOTpeOHOCTEH JUIsl TUIAHWPOBAHMS M PETYJSLUU CBOEH AESITENbHOCTH; BJAJIEHUE YCTHOM M NMHUCbMEHHOM peuybl0, MOHOJOTHYECKON
KOHTEKCTHOM peubto. OOydaronuiicss CMOXKET:

® OMNpeensaTh 3ajauy KOMMYHUKAIIUU U B COOTBETCTBUU C HEW OTOUPATH PEUEBbIE CPENICTBA;
0TOMpPATh U UCHOIB30BaTh PEUYEBBIE CPEJCTBA B MPOI[ECCE KOMMYHHUKAIMU C IPYTHUMH JIOAbMU (IUAJIOT B Iape, B MaJIOM TpyIIe U T. 11.);
IIPEJCTABIATh B YCTHOW MIJIM TMCbMEHHON (hopMe pa3BEpHYTHIN MJIaH COOCTBEHHON AEATENbHOCTH;
co0JIr01aTh HOPMBI YOJIMYHOI peun, perjaaMeHT B MOHOJIOTe U IMCKYCCUHU B COOTBETCTBUU C KOMMYHUKAaTUBHOMU 3a7ayeif;

BBICKa3bIBaTh 1 000CHOBBIBATH MHEHUE (CYXICHUE) U 3alpalllMBaTh MHEHUE MTapTHEPA B PaMKax JIMaJIOra;

MPUHUMATh PELICHHE B XO/I€ AUAJI0ra U COTJIACOBBIBATH €0 ¢ COOECETHUKOM;

CO3J1aBaTh NMMChbMEHHBIE «KJIUIIMPOBAHHBIC» U OPUTHHAIIBHBIE TEKCTHI C UCIIOJIb30BAHHEM HEOOXOIUMBIX PEUEBBIX CPEJICTB;
HCIOJIb30BaTh BepOalibHbIE CPe/ICTBA (CPEACTBA JOTMUECKON CBS3M) JUISI BBIIETICHUSI CMBICIIOBBIX OJIOKOB CBOETO BBICTYILICHHS;
HCIO0JIb30BaTh HeBepOaIbHbIE CPECTBA WM HATJISAHbIE MaTepUAIIbl, TOATOTOBIECHHBIE/OTOOPAaHHBIE MT0/1 PYKOBOACTBOM YUUTEIS;

e JenaTh OLIEHOYHBIN BBIBOJ O JOCTH)KEHHUU LENH KOMMYHHMKAI[MM HETOCPEICTBEHHO IOCIHE 3aBEpPIICHHsS] KOMMYHUKATUBHOTO KOHTaKTa U
00OCHOBBIBATh €TO0.

13.  ®opmupoBaHHe U pa3BUTHE KOMIIETEHTHOCTU B 00JIACTH MCHOJIb30BaHUS UH()OPMAIIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTUHN (Janee —



HKT). O0yuaromuiicss CMOKeT:

® [ICJICHAIIPABJICHHO MCKAaTh W HCIIOJIbB30BaTh I/IH(l)OpMaI_[I/IOHHBIe PECYPCHI, H€O6XOI[I/IMBIe AT pCIICHUA y‘IC6H]':>IX " INPAaKTHYECKHUX 3aJad C

nomouipto cpeacts UKT;

° BBI6I/IpaTB, CTPOUTH U HUCIIOJIB30BaTh aACKBATHYIO I/IH(bOpMaHI/IOHHYI-O MOACIIb IJIA IEpE€aadn CBOUX MBICTICH cpeacrBaMu €CTCCTBCHHBIX U

(bOpMaJ'IBHBIX A3BIKOB B COOTBECTCTBHHU C YCJIOBHUAMU KOMMYHUKAIIUU,

® BbIACIATH I/IH(bOpMaI_[I/IOHHBII;'I ACIICKT 3aJla4yu, OIICpHUPOBATh JaHHBIMH, UCIIOJIB30BATh MOJICJIb PCIICHUA 3aJa4YU,
¢ HCIOJIBb30BATh KOMIIBIOTCPHBIC TCXHOJIOTHU (BKJIIO‘-IaSI BBI60p AACKBATHBIX 3a1a4C MHCTPYMCHTAJIbHBIX IIPOIrpaMMHO-AMIapaTHbIX CPECACTB U
CepBI/ICOB) AJid pCIICHUA HH(bOpMaHHOHHLIX U KOMMYHUKAIIMOHHBIX y‘-Ie6HBIX 3ada4, B TOM 4YHCJIC. BbBIYUCICHUC, HAIIUCAHUC IIHMCEM, CO‘{HHGHI/Iﬁ,

JOKJIaJIOB, pedepaToB, CO3JaHUE MPE3CHTAIUIN U JP.;
® HCIOJIE30BaTh HHPOPMAITHIO C YIETOM ITHUSCKUX M MPABOBBIX HOPM;

e cozgaBaTh WHGOPMAIMOHHBIE PECYpChl PAa3HOTO THIIA M JUIA Pa3HBIX ayAMTOpHil, coONronaTh MH()OPMAIMOHHYIO THTHEHY W TpaBuIiIa

MH(POPMAIIMOHHOHN 0€301acHOCTH.

INPEAMETHBIMU PE3YJ/IbTATAMM ocBoeHUs BBINYCKHUKAMU OCHOBHOM IIKOJIBI IPOIPAMMBbI [10 XUMUM SABJIAKTCH:

K xoHny 8 Kki1acca yueHUK HAyYHTCSH:

K kxonuy 8 knacca yuenux
603MONCHOCHb HAYUUMDBCA:

noayuum

OcHOBHBIE IOHATHS XUMHH (ypOBeHb ATOMHO-MOJICKYJ/JISAPHDBIX

npeacTaBJIeHuil)

* ONMCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, Ia3000pa3HbIX BEILECTB, BBIACINAS UX CYLIECTBEHHbBIE
IIPU3HAKY;

* XapaKTepH30BaTh BEILIECTBA IO COCTAaBY, CTPOEHUIO M CBOICTBaM, yCTaHaBJIMBAaTh NMPUYMHHO-
CJIEICTBEHHBIE CBS3M MEXAY JAHHBIMHU XapaKTEPUCTUKAMHU BELIECTBA;

* PaCKpbIBaTh CMBICJI OCHOBHBIX XHMHYECKUX TOHATUH «aTOM», «MOJEKYJa», «XUMHYECKHH
JJIEMEHT», «IPOCTOE BEILIECTBO», «CJIOXKHOE BELIECTBO», «BAJEHTHOCTH», MHCIIONb3Yysd 3HAKOBYIO
CUCTEMY XUMUU;

* 1300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IMOMOILIbI0 XMMHUYECKHX ()OPMYT M CYIIHOCTb
XUMHUYECKHUX PEeaKIMH ¢ TOMOIIbIO XUMUYECKUX YPABHEHUH;

* BBIYHCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, a TAKKE MAacCCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUSAX JIJIsl OLIEHKH UX NMPAKTUYECKONW 3HAYUMOCTH;

* CpaBHUBATh 110 COCTAaBY OKCH/IbI, OCHOBAHMsI, KUCIIOTHI, COJIN;

* KJ1accu(UUIUPOBATh OKCUABI U OCHOBAHMS 110 CBOMCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* OIIMCBIBATH COCTaB, CBOMCTBA M 3HAYEHME (B MPUPOJIE U NPAKTUUECKOMN JEATEIBHOCTH YEI0BEKA)

* 2PAMOMHO 0OPAWAMBCA C BeUeCmeamMu 8
NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONI0OeHUs
nPasul IKOI02UYeCKU Oe30NaACH020 NOBEOCHUs 8
OKpYdHcaroujeli npupooHoll cpeoe;

* NOHUMAMb  CMbICL U HeoOX0OUMOCHb
CcoON00eHUsl  NPeOnUCaHull, npeorazaemvlx 6
UHCIMPYKYUSIX N0 UCNOJIb30BAHUIO  JIeKAPCMS,
cpeocma ObImoBol XumMuu u op.;

* UCNONIL308aMb NPUOOPEMEHHBIE KNI0UEble
KOMNemeHmHOCImuU npu 8bINOIHEHUU
UCC1e008amenbCKux NpoeKkmos no  U3Y4eHuro
CB0LCMS, CNOCOD08 NOLYYEHUs. U PACNO3HABAHUSL
sewecms;

IMPOCTBIX BEIIECCTB — KHUCJIOPOJa U BOAOPOJaA, ® paseuedamsbs KOMMYHUKAMUBH) IO
¢ 1aBaTb CPABHUTCIBHYIKO XAPAKTCPUCTUKY XUMHUYCCKUX SJICMCHTOB U BaKHEUIIIUX COSANHEHUM | KOMNEemeHmMHOCHb, UCnob3ys cpedcmga
€CTECTBEHHBIX CEMCHUCTB MICJIOYHBIX METAJIJIOB U T'aJIOT'CHOB, ycmHoﬁ U NUCbMEHHOU KOMMYyHUKayuu npu
¢ [1OJIBb30BaThCA J'Ia60paTOpHBIM 060pyI[OBaHI/ICM U XUMHUYECKOH HOCYHOﬁ; pa60me C mexkcmamu yll€6H1/lKCl u




* IPOBOJIUTh HECJIOKHBIE XUMUUECKUE ONbITHl U HAOJIOJICHHS 32 U3MEHEHUSIMH CBOWCTB BELIECTB
B IIpollecce MX TPEBPALICHUH; COOMIOJaTh MpaBHiIa TEXHUKH OE30MAaCHOCTH NpPU MPOBEICHUH
HaOJIOACHUH U OIBITOB;

* pa3nuyaTh 3KCIEPHUMEHTAIbHO KHUCJIOTHI M WIEIOYM, IOJIb3YACh MHAMKATOpaMH; OCO3HABaTh
HE00XO0AMMOCTh COOJIIOJIEHNs Mep 0€30I1aCHOCTH U OOPAIEHNH C KUCIOTaMHU U IEJI0YaMH.

OONOJIHUMENbHOU UMepamypoul, CnpPagoOUHbIMU

mabnuyamu,  NPoOAGIAMb  20MOBHOCMb K
VBAJICEHUIO  UHOU ~ MOYKU  3peHust  npu
o0cyJcOeHuu  pe3yibmamos — GblNOJIHEHHOU
pabomol;

* 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O
sewjecmeax U XUMUYECKUX — npoyeccax,
KPUMUYecKu OMHOCUMbCA K NCEeBOOHAYUHOU
uHgopmayuu,  HeOOOPOCOBECMHOU  peKiame,
Kacaroweucs UCNONB308AHUSA DA3TUYHBIX
seuecms.

Hepnonnqecm/lifl 3aKOH H nmepuoanIeCras CuCreMa XuMHYECKHUX 3JIEMEHTOB I[. n.

Menaeneena. CTpoeHne BeIICCTBA

K koHuy 8 knacca ydueHUK HayduTCs:

° KJIaCCI/I(i)I/IIII/IpOBaTB XUMHUYCCKHE JJICMCHTBI Ha MCETaJllIbl, HEMCTAJLJIbI, 3JICMCHTBI, OKCHJIbI H
THJIPOKCUABI KOTOPBIX aM(OTepHbl, U HMHEPTHbIE 3JIEMEHTHl (ra3bl) Ui OCO3HAHHUS BAXKHOCTH
YIOPSAJOYEHHOCTH HAYYHBIX 3HAHUI;

* pacKpsIBaTh CMBICI iepuoanueckoro 3akoHa J[. 1. Menneneesa;

* ONIMCBHIBATh W XapaKTEepU30BaThb TaONIMUYHYIO (POpPMY NEPUOAMYECKON CHCTEMbl XUMHUYECKHX
JJIEMEHTOB;

* XapaKTeprU30BaTh COCTAB ATOMHBIX SJEP W PACIPEACICHUE YUCia dJIEKTPOHOB 10 IEKTPOHHBIM
CJIOSIM aTOMOB XMMMUYECKHUX JJIEMEHTOB MAJIBIX MEPUOIOB NEPUOJUYECKON CUCTEMBI, & TAKKE Kalausd U
KaJIbIUS,

* pa3iiMyaTh BHUABI XUMHUYECKOM CBA3U: HOHHYIO, KOBAJIEHTHYIO IOJISPHYI0, KOBAJICHTHYIO
HEIOJISIPHYIO U METAJITIMYECKYIO;

* 1300pakaTh JIEKTPOHHO-MOHHBIE (POPMYJIBl BELIECTB, OOPa30BaHHBIX XUMHUYECKUMH CBSI3IMHU
pa3HOTO BUAA;

* BBISBJISITh 3aBUCHMOCTDb CBOMCTB BELIECTB OT CTPOCHHUS UX KPUCTALNIMYECKUX PEIIETOK: HOHHBIX,
ATOMHBIX, MOJICKYJIAPHBIX, METATNIMYCCKUX

* XapaKTepU30BaThb XMMUYECKUE DIIEMEHTHI U UX COCAUHEHUS HA OCHOBE I0JIOXKECHUS DJIEMEHTOB B
NEPUOINYECKOI CUCTEME U OCOOCHHOCTEN CTPOEHUS UX aTOMOB;

* OIIUCHIBATh OCHOBHBIE JTamnbl OTKpbITHA [I. 1. MeHnneneeBbIM NEPUOAUYECKOTO 3aKOHA U
HepnonnquKoﬁ CHUCTEMbI XUMHNYECKHX JJIEMCHTOB, )KHN3Hb 1 MHOFOO6paSHYIO HAaYUYHYIO ACATCIIBHOCTD
Y4€HOTO;

* XapaKTEPU30BATh HAYYHOE M MHUPOBO33PEHYECKOE 3HAYECHUE MEPHOAMYECKOrO 3aKOHA H

K kxonuy 8 knacca yuenux noayuum
603MOJNCHOCHb HAYUUMDBCA:
* 0co3HaBamMb  3HAYEHUe MeopPemuyecKux

3HaHUU 0Nl NPAKMUYECKOU  OesimenlbHOCmu
yenoseKa,

* onucvlBams  U3yUeHHvle O00BEeKMmbl KAK
cucmemvl,  NPUMEHSSL  JIO2UKY — CUCTNEMHO20
amanusa,

* NPUMEHSIMb 3HAHUSL O 3AKOHOMEPHOCMSIX
nepuoouyecKoll cucmembl XUMUYECKUX

9NeMeHmMO8 01 O00BACHeHUs U Nped8UOEeHUs
CBOUICME KOHKPEMHbIX 8eUeCmns;

* paseusambv UHDOPMAYUOHHYIO
KOMNEeMeHMHOCMb ~ NOCPeOCmBoM  yenyoneHuUs.
3HAHUL 00 UCMOPUU CMAHOBNEHUS XUMUYECKOU
HAYKU, eé OCHOBHLIX NOMAMULU, NePUOOULECKO20
3aKOHA KAk O0O0HO20 U3 BAICHEUWUX 3AKOHOS
npupoosvl, a  makxce O  COBPEMEHHbIX
00CMUIICEHUAX HAYKU U MEXHUKU.




MEePUOINYECKON CUCTeMbl XUMHYECKUX 3eMeHToB J[. V1. Menpeneena;
* OCO3HABaTh HAyYHBIC OTKPBITUS KAaK PE3ylbTaT JUIMTEIbHBIX HAOIIOEHUH, OINBITOB, HAYYHOU
MTOJIEMHUKH, TIPEOJIOJICHHS TPYAHOCTEH U COMHEHUH.

MHoroo0pa3ne XMuMHYECKHX peakuuid

K xoHny 8 kiacca yyeHUK HAyYUTCS: K konuyy 8 knacca yuenuxk  noayyum
* O0OBSACHSATH CyTh XUMHUYECKUX MPOIECCOB M UX MPUHLIUIHAIBLHOE OTIINYHE OT (PU3NIECKUX; 603MOIHCHOCIb HAYUUMBCA:
* Ha3bIBATh IIPU3HAKU U YCIIOBHS IPOTEKAHNUS XMMUUYECKUX PEAKIINM; * NPUBOOUMb npumepbl peaxyuil,
* YCTaHABJIMBATh IIPUHAUIEKHOCTh XUMUUECKON PEaKLMU K ONPEAEIEHHOMY THUILY 0 OJHOMY U3 | HOOMEEPIHCOAIOUUX cyujecmeosanue
KJ1acCU()MKALMOHHBIX MPU3HAKOB: 1) 110 YMCIly U COCTaBY MCXOAHBIX BEIIECTB M MPOAYKTOB PEAKLUM | 83AUMOCEA3U MeHCOY OCHOBHBIMU  KIACCAMU
(peakuuy COEAMHEHMsI, pa3JIOKEHUs, 3aMelleHuss U oOMeHa); 2) 0 BbIAEICHUIO WU MOTJIOLIEHUIO | HEOP2AHUYECKUX BeUiecms;
TEIUIOTHI (PeakLuu SK30TEePMHUECKUE U HAOTEPMHUUECKHUE); 3) IO U3MEHEHUIO CTENeHEN OKUCIIEHUS
XUMHUYECKUX 3JIEMEHTOB (PEaKIIMH OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE);
* IPOTHO3UPOBATh MPOAYKTHl XUMHUYECKUX peakuui 1o (opMyiaamM/Ha3BaHUSAM HCXOJHBIX
BEIIECTB; OMPEIEIISATh HCXOJHBIE BEIIECTBA MO (hopMyIaM/Ha3BaHUAM IPOITYKTOB PEAKIINH;
* COCTaBJIATh ypaBHEHUs pEAKLUUH, COOTBETCTBYIOILMX IOCIEI0BATEIBHOCTH («IIETIOUKE))
IIPEBPALICHUI HEOPraHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB;
* BBIBIITH B IIPOLIECCE OKCIIEPUMEHTA IPU3HAKH, CBHUJAETENbCTBYIOIIME O IPOTEKaHUU
XMMHYECKON PeaKkinu;
* [IPUTOTOBJIATH PACTBOPBI C ONPEAETIEHHON MACCOBOU J10JIEH PACTBOPEHHOIO BEILIECTBA,
MHoroo0pa3ue BeuiecTs
K koHuy 8 ki1acca y4YeHHK HAYUMTCS: K konuyy 8 knacca yuenux noayuum
* ONIPEACNATh NPUHAUIEKHOCTh HEOPTaHMYECKMX BEHIECTB K OJHOMY W3 W3YYCHHBIX | 6O3MOMCHOCHIb HAYYUMbCA:
KJIaCCOB/TPYIII: METAJIbl U HEMETAJUIbI, OKCH/IbI, OCHOBaHMS, KUCIIOTHI, COJIH; * NPOCHO3UPOBAMb XUMUYECKUE CE0UCMEA

* COCTaBJIATH (POPMYIIBI BELIECTB 110 UX HA3BaHUSIM;

* ONPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHHUS DJIEMEHTOB B BEIIECTBAX;

® COCTABJISITH (1)OpMYJ'II)I HeOpFaHI/I‘IeCKI/IX COG}II/IHGHI/II\/'I I1I0 BAJICHTHOCTSAM U CTCIICHSAM OKUCJICHUA
AJIEMEHTOB, a TaKXke 3aps/aM HOHOB, YKa3aHHBIM B Ta0JMIle PACTBOPUMOCTH KHUCIOT, OCHOBAHUU U
coJei;

* O0BSICHIATH 3aKOHOMEPHOCTH M3MEHEHUsI (PU3NUECKUX U XMMHYECKHUX CBOMCTB MPOCTHIX BEIIECTB
(MeTaJ'IJ'IOB 158 HeMeTaJ'IJ'IOB) N HUX BBICHIMX OKCHIOB, O6p330BaHHBIX JICMCHTAMHU BTOpOFO 158 TpeTI)el"O
MIEPUOJIOB;

* HAa3bIBAThH O6H.[I/Ie XUMHUYCCKUEC CBOI)IICTBa, xapaKTepHBIe JJISL rpyr[n OKCHJOB:. KHCJIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* HAa3bIBAThH O6H.[I/Ie XUMHNYCCKHUEC CBOfICTBa, xapaKTepHBIe JJISL

KaXXJgoro M3 KJIacCoOB

sewecms Ha OCHOBe UX COCMABA U CIMPOEHUSL,

* IPOCHO3UPOBAMb CHOCOOHOCb BeUeCmEd
npos6IAMb OKUCTUMENbHblE unu
60CCMAHOBUMENbHBIE — CBOUCMBA € VUEMOM
cmeneHell OKUCTIeHUsl J1eMEeHMOos, 8X00AWUX 8
€20 cocmaes;

* BbIAGIAMb CYUECMBOBAHUE 2eHEMUYECKOL
83AUMOCBA3U  MeHCOY BeujeCmeamu 6 psoy:
npocmoe 8euwecmeo — OKCUO — SUOPOKCUO —
conb;

* onucvleams  usuveckue U XumuyeckKue




HEOPraHWYECKUX BEIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJIUTH IIPUMEPBI PEAKUUH, MOATBEPKIAOIIUX XUMUYECKHE CBOMCTBA HEOPraHUYECKHUX
BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJIEH;

* OIIPENENATh  BEUIECTBO-OKUCIIUTENb U
BOCCTAHOBUTEINIbHBIX PEAKLUsX;

* COCTaBJISITh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIN OalaHc (g M3YyYCHHBIX pEaKIHii) 1o
IIPEJIOKEHHBIM CXEMaM PEAKLU;

* IPOBOJIUTH JIADOPATOPHBIC OMBITHI, TMOATBEPXKIAIOIINE XHMHUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKHUX BEUIECTB;

* IPOBOJUTH J1aOOPATOPHBIE OMBITHI MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEILECTB:
BOJOPOJa, KUCJIOPOAA; COCTABIIATh YPABHEHUSI COOTBETCTBYIOIUX PEAKLIHN.

B€IICCTBO-BOCCTAHOBUTCIIb B OKHCIHUTCIBHO-

npoyeccsl, AGNAIOWUECS YACMbIO KPY2080poma
sewecmes 6 npupooe;

® Op2aHu306dvleantv, npoeodumz;
YHueHuvecKkue npoexKnbl no UCCIE008AHUIO
ceolicma seujecme, umerouux 8AJMCHOE

npakmuiyecKkoe 3Hadernue.

IIJTAHUPYEMBIE PE3YJIbTATbI PEAJIU3ALUU ITPOT'PAMMbI «®OPMUPOBAHUE UKT-KOMIIETEHTHOCTH OBYYAIOLIIUXCA»

CPEACTBAMMU IIPEAMETA XUMUMU:
BocbMuK/1aCCHUK HAYYUTCA:

e BBICTYIATh C Ay UOBUAEONOAJEPKKOU, BKJIIOYas BbICTYIJIEHUE NepeJ; JUCTAHLIMOHHOU ayJUTOPHUEN;

® OCYLUEeCTBJIATh 00pa3oBaTe/JbHOE B3aWMOJENCTBUE B MWHQPOPMALMOHHOM MPOCTPAHCTBE 00OpPa30BaTeJbHOr0 yYpeXAeHUs
(mostydeHue U BbINOJIHEHUE 33/JaHUH, TTOJIyYeHHe KOMMeHTapueB, COBEPIIEHCTBOBAHKE CBOel paboThl, pOpMHUPOBAHHE MOPTHOJIHO);

e COO/II0ATh HOPMBbI HWH(POPMALMOHHON KYJbTYpbl, 3TUKA WU MpaBa; C yBaKEHMEM OTHOCUTBHCH K YacTHOM HHOOpMALMU U

MHPOPMAIMOHHBIM TpaBaM JAPYTHUX JI0/ei.

® MCIIOJIb30BAaTb pPaA3JIMYHbIE HpI/IéMbI ITOHUCKa I/IH(l)OpMaL[I/II/I B HHTepHeTe, IIOMCKOBbIE€ CE€PBHUCHI, CTPOUTDL 3allpOChbl AJiA IOHCKa

I/IH(l)OpMaU,I/II/I N aHaJIM3UPOBATb pe3yJIbTAThbI IIONCKA,

® 1ICII0JIb30BAThb HpI/IéMbI IOHCKa I/IHCl)OpMaI_[I/II/I Ha IepCOHaJIbHOM KOMIIBKOTEpE, B HHCl)OpMElL[HOHHOfI cpeae y4dpexaeHud U B

06pa3oBaTeJIbHOM MPOCTPAHCTBE;

® MCII0JIb30BAaThb pa3/IMYHbIE 6I/I6JII/IOTe‘-IHbIe, B TOM HHUCJI€ 3JIEKTPOHHBbIE, KaTaJIOT'U AJIA IIOUCKAa HEO6XOAI/IMbIX KHMUT,
® NCKATb I/IH(l)OpMaL[I/I}O B PAa3JIMYHBIX fasax JAAHHBIX, CO34aBaTb U 3aIllOJIHATD 0asnbl AAdaHHBIX, B YaCTHOCTH HCIIO0JIb30BATb pPa3JIMYHbIE

onpene/iuTeliy,

e opMUpoBaTh COOCTBEHHOE HWHPOPMALUOHHOE MPOCTPAHCTBO: CO3JaBaThb CHUCTEMbl MalNOK U pasMellaTb B HUX HYKHble

MHPOpMaIMOHHbIEe UCTOYHUKH, pa3MelaTb MHPopManuto B UHTepHeTe.

* BBO/IUTH Pe3yJIbTaThl U3BMEPEHUH U Jpyrye U poBbIe JaHHbIE A/ UX 00pab0TKH, B TOM YHMCJIe CTATUCTUYECKOW U BU3yasu3aluHy;

¢ [IPOBOAUTDL 3KCIIEPHUMEHTDBI U UCCJTIEA0BAHUA B BUPTYAJIbHbIX J'Ia60paTOpI/IHX

BocvMmukaaccHuk nosiy4yum 603MOMXCHOCMb HAYHYUM®bCA:
L4 BBaI/IMOﬂef/'ICTBOBaTb B COLIMAJIbHBIX CE€TAX, pa6OTaTb B I'pyIine Hazg COO6LL[€HI/IeM (BI/IKI/I);




* y4aCcTBOBATh B GpOpyMax B COLMAIbLHBIX 00pa30BaTe/IbHBIX CeTAX;

* B3aMMO/IeICTBOBATh C MAPTHEPAMHU C UCII0JIb30BAHMEM BO3MOXKHOCTeH HTepHeTa.

* JICII0JIb30BaTh pa3/IMYHble NPUEMBI TOKMCKa MHopMalMu B NHTepHeTe B x0/ie yueOHOH JeATeJIbHOCTH.

* IPOBOJUTb €CTEeCTBEHHO-HAay4YHble U COLMa/IbHble U3MepeHUs], BBOJAUTb pe3yJibTaTbl U3MEePEeHUM U JPYTrUuX LUPPOBBIX JAaHHBIX U
00pabaTbIBaTh UX, B TOM YMCJIe CTATUCTUYECKHU U C IOMOLIbI0 BU3yalU3aLUy;

* aHAJIM3UPOBATh pe3yJibTaThl CBOEH 1eATeJbHOCTHU U 3aTpa4MBaeMbIX PECYPCOB.

Ils1aHupyeMble pe3y/ibTaThl peajin3aluu NporpaMmmbl « OCHOBBI y4€OHO-HUCC/IEeL0BATE/IbCKOM U IPOEKTHOM JeATe/IbHOCTU»
CpeACTBaMM NpeAMeTa XUMHUM:

BOCbMUKJ/IACCHUK HAYYHUTCH:

e IJIAHUPOBATh M BBINOJHATh y4ebHOE UCCAeOBaHUE U YYeOHbIN MPOEKT, UCIOJb3ys 000pyAO0BaHUE, MO/JIeIM, METO/Ibl U NMPHUEMBI,
aJleKBaTHbIE UCCIeyeMOl TpobieMe;

e BBIOHMPATh U UCM0Jb30BAaTh METO/Ibl, peJIEBaHTHbIE pacCMaTpUBaeMou NpoobJieMe;

* pacno3HaBaThb U CTAaBHUTb BOMPOCHI, OTBETbl HAa KOTOpPble MOTYT OBITh MOJY4Ye€Hbl MYTEM HAy4YHOrO MCCIEOBAHUSA, OTOUpPATh
aJleKBaTHbIE METO/IbI UCCJIeJOBaHHUs, OPMYJIMPOBATh BbITEKAIOLIME U3 UCCIeJ0BAaHHUS BbIBO/bI;

* 1ICII0JIb30BaTh TaKHE eCTECTBEHHO-HAY4YHbIE METO/Ibl U TPUEMBI, KaK HAOJII0JleHHE, TOCTAHOBKA MPO06JIeMbl, BbIIBUKEHUE «XOpOILIei
TUIIOTE3bI», 3KCIEPUMEHT, MOJleJIMpOBaHUE, HCI0JIb30BaHHWE MaTeMaTH4YeCKHUX MoJjiesield, TeopeTHyeckoe 060CHOBaHHWE, YCTAaHOBJIEHHE
TpaHUI IPUMEHUMOCTH MO/JeJIN / TEOPHUH;

e SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3pEHMs], MCI0JIb30BaTh SI3bIKOBbIE CPE/ICTBA, a/leKBAaTHbIE 06CYXKAaeMOM MpobieME;

e OTJINYATh QAKTHI OT CYXKJIeHUH, MHEHUN U OLIEHOK, KpUTUYECKU OTHOCUTBCS K CYKJEHUSIM, MHEHUSM, OlleHKaM, PEKOHCTPYUPOBATh
WX OCHOBAHUS;

e BUJIeTb MU KOMMEHTHUPOBAaTh CBSI3b HAY4YHOrO0 3HAHUSI W I€HHOCTHBIX YCTAaHOBOK, MOPAJIbHBbIX CYXKJEHUW MpU IMOJyYeHUH,
pacrnpocTpaHeHUH U IPUMEeHEeHUH HAayYHOTr'0 3HAHMUSI.

BocbMUK/IaCCHUK NO/Iy4UmM 803 MOMCHOCIMb HAYYUMbCA:

* CAMOCTOSTEJIbHO 33/1yMbIBaTh, IJITAHUPOBATh U BBIMIOJIHATb yueOHOe UCCIeJ0BaHUE, YIeOHBIN U COLUAIbHBINA MTPOEKT;

* HCIOJIb30BATh J0TA/[Ky, 03apeHUe, UHTYUIUIO;

* 1ICI0JIb30BaTh TaKHe eCTEeCTBEHHO-HAay4YHble MEeTO/Ibl U MPUEMBI, KaK abCTparupoBaHue OT MPUBXOAAIIMX GAaKTOPOB, MPOBEPKA Ha
COBMECTHMOCTb C JIPyTUMH U3BECTHBIMU PaKTaAMU;

e [[eJIeHaNpaBJIEeHHO U 0CO3HAaHHO pa3BHWBATh CBOM KOMMYHHUKATHBHbBIE CIOCOOHOCTH, 0CBAaUBATh HOBBIE SI3bIKOBbIE CPE/ICTBA;

¢ 0CO3HABaTb CBOI0 OTBETCTBEHHOCTH 3a JJOCTOBEPHOCTD MOJYYEHHbIX 3HAHUH, 32 KQUeCTBO BBINTOJIHEHHOTO MMPOEKTA.



COAEPKAHHUE YYEBHOI'O IPEAMETA

Kypc xumunu 8 knacca npegnosiaraeT usyyeHue 2x paszenoB. [lepBbii NOCBALLEH TeOPETUYECKUM 00bSCHEHUSAM XUMUYECKHUX ABJIEHUN
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOT'O YYE€HUS U CO3J]aéT NPOYHYI0 6a3y AJs JaJbHeNIIero u3y4yeHus Kypca XuMuu. BTopoil paszen nocBsiuéx
M3y4eHHUI0 3JIEKTPOHHON TEOPUHU U Ha €€ OCHOBE PAaCCMOTPEHUIO EPUOJUYECKOTO 3aKOHA U CUCTEMBI XMMHUYECKUX 3JIEMEHTOB, CTDOEHUS U
CBOMCTB BellleCTB U CYLIHOCTH XMMHUYECKHUX PeaKL .

8 ksacc
(24 B Hegest0, Bcero — 684)

BBegeHnue (24).
XuMUs 1 Hay4YHO-TeXHUYeCKUH nporpecc. Uctopuyeckue sTanbl BOSHUKHOBEHHUS U Pa3BUTHA XMMUU. OCHOBHbIE NTOHATUS U TEOPUU XUMUH.
JlabopaTopHOoe 060pyi0BaHHE U MPUEMBI pabOThI C HUM. [IpaBuJia TEXHUKHK 6€30MaCHOCTH IPU paboTe B KAOUHeTe XMMUHU.
JdemMoHcTpanuu. Ta6/iuIbl, caaiifbl, MOKa3bIBalOIIMe UCTOPUUYECKUUN MyTh Pa3BUTHUSA, JOCTHXKEHUS XUMHUU W UX 3HAaYeHUe; JlabopaTOpHOe
060pyZ0BaHUE.
IIpakTHyeckas pa6ora Nel. JlabopaTopHoe 060py/J0BaHUE U IPUEMBI pabOThI C HUM.

Paszaen 1. BEIIECTBO U XUMHYECKHUE ABJIEHHUA C MO3ULIUHA ATOMHO-MOJIEKYJ/IIPHOI'O YYEHHA.

X¥MH4YecKHe 3JIEMEeHThI M BellleCTBA B CBeTe aTOMHO-MOJIEKYJIAPHOro yuyeHus (124.).

[lonsiTue «BeuiecTBo» B pr3uKe U XMMUU. PU3UUeCKUe U XMMUYeCKUe fIBJeHUs. 3MeHs0leecsl BELeCTBO KaK NpeAMeT U3yYeHUs] XUMUHU.
dazoBble nepexobl. OnrMcaHue BeLeCTB.

XuMHUecKUe 3JIeMEHTBI: UX 3HAaKU U CBeJleHHs U3 UCTOPUM OTKPbITUSA. CocTaB BelecTB. 3aKOH NOCTOSIHCTBA COCTaBa, XUMUYeCKHue GOpMY.JIb.
dopMbl CylLIeCTBOBAHUS XMMUYECKUX 3J1eMEHTOB. BelllecTBa NpOCThIE U C/I0KHBIE.

[IpocTble BewlecTBa: MeTaylbl U HeMeTa/Uuibl. 0011as XapaKTepUCTHKAa MeTalJIOB U HeMeTa/lsIoB. HekoTopble cBeJjeHUs O MeTasljlaX U
HeMeTaJ/lJlaX, 00yCJIOBJIMBAIOIIMX 3arpsA3HEHHOCTb OKpy:Kalolled cpesabl. OnyMcaHue HEKOTOPBIX HauboJiee pacnpOCTPAHEHHBIX MPOCTHIX
BellleCTB.

ATOMHO-MOJIEKyJIspHOe y4dyeHUue B XUMHUU. OTHOCUTeJIbHble aTOMHble U MOJIEKyJsApHble Maccbl. CucTeMa XUMHYECKUX 3JIEMEHTOB
AN MenpeneeBa. OnpejesieHre nepuosa U rpynnbl. XapaKTePUCTHUKA IOJIOKEHUSA XMMHUYECKUX 3JIEMEHTOB B NEePUOJAUYECKOU CUCTeMe.
BaJleHTHOCT®.

KosmuectBo BewecTBa. OnpesesieHre BaJIEHTHOCTH 10 NOJIOXKEHUIO 3JIeMEHTA B NepUOAUYecKOl cucteMe. Mosib — eAMHMIIA KOJIMYECTBa
BelecTBa. MoJsisipHas Macca.

JdemoHcTpanuu. 1. dusnyeckre M XUMHUYeCKUe ABJeHUA. 2. U3MepeHMe NIJIOTHOCTU KUAKOCTU apeoMeTpoM. 3. [lnaByeHue cepsl. 4.
OnpesesieHre TeNJONPOBOAHOCTH U 3JIEKTPONMPOBOJHOCTH BelllecTB. 5. OnbIThl ¢ KoJieknued «lllkana TBépaocTu». 6. Mojesim aTOMOB U
MoJiekyJl. 7. Kosekiiyvs MeTass1oB M HeMeTaJsL10B. 8. [lojlydeHue yriieKucaoro ra3a pa3HbIMU cnoco6amu. 9. 3nektposns Bobl. 10. Bodronka
noga. Kunsyenue Boabl. HakanvBanue kBapua. HarpeBanue HadTanuHa. 11. OnbiTel no guddysuun. 12. Kosekuus npocTbiX BeLECTB,
o6pasoBaHHbIX ajeMeHTamMu | - Il mepuogoB. 13. Habop komorpamMm: «O6pasibl pellieHUs pacy€THBIX 3aja4». 14. KoJsnekius BellecTB
Kosim4ecTBOM 1 Mouib. 15. /lunamMmuyeckoe noco6ue: «KosnyecTBeHHbIe OTHOLIEHUS B XUMUUY.



JlabopaTopHsble onbIThl. 1. PaccMoTpeHHe BellecTB C pas/IMYHbIMU PpU3NYECKUMHU CBOMCTBAMU (MeJb, XKesle30, [UHK, cepa, BOJA, XJI0PHU/[
HaTpuda W [Ap.). 2. UcnblTaHMe TBEPAOCTH BeleCTB C MOMOLIbI0 00pa3unoB Kosulekuuu «lllkana tBéppoctu». 3. IlpuMepbl dU3MYECKUX
sIBJIEHUM: CTUOaHUe CTeK/ISIHHOW TPYOKH, KUNITUeHHWe BO/bl, IJ1aBJeHUe napaduHa. 4. [[puMepbl XMMUYECKUX ABJIEHUI: TOPEHUE APEBECHHBI,
B3aMMO/IeCTBHE MpaMopa C COJAHOW KUCJI0TOM. 5. U3ydyeHre 06pa310B MeTalJIOB U HEMeTaJ/lJIOB (cepbl, XkKeJie3a, aJIIOMUHUSA, TpadUuTa, Me U
U p.). 6. U3yuyeHre CBOMCTB BelLeCTB: HarpeBaHUe BO/Jbl, HarpeBaHUe okcuia kpeMHus (IV).

PacuéTHble 3aja4u. 1. BrluncieHMe OTHOCHTE/IbHOW MOJIEKYJIIPHOM MacChl BellleCcTB, MacCOBOM [0JIM 3JIeMEHTOB II0 XMMHUYECKUM
dopMys1aM. Beryuciienre MosisspHOU Maccel BenecTBa. 2. OnpesesieHMe MacChl BellleCTBa 10 U3BECTHOMY €0 KOJIM4eCTBY M HAa000pOT.

Tema TBop4eckoil paboThl. U1t0cTpUpOBaHUeE N0JI0)KEHUW aTOMHO-MOJIEKYJIIPHOTO yYEeHHUS.

XuMu4yeckue peakuu. 3aKOHbI COXpaHEeHUs MacChl M IHepruu (64.).

CyIIHOCTh XMMHYECKUX SIBJEHUH B CBETE AaTOMHO-MOJIEKYJSPHOro y4yeHus. [IpU3HAKU MPOTEKAaHUSI XUMHUYECKUX peaknui. [IpuduHbl U
HanpaBJ/IeHUsI TPOTEKAaHUsI XUMUYECKUX peakiui. [IoHsTHe 06 3HTPONUU U BHYTpPEeHHEH 3Hepruu BeuiecTBa. O6PaTUMOCTb XUMHUYECKHUX
peakuuil. [IpeBpalieHre 3HEPTUH NMPU XUMHUYECKUX PEAKIUAX, YCJIOBUS NMPOTEKAHUS XMUMHUYECKUX PeaKLUUH, 3K30- U 3HA0TEPMUYECKHE
peakuuu. 3aKOHbI COXpPAaHEHHUsI MacChl MU SHEPTHH, UX B3aUMOCBSI3b B 3aKOHE COXpaHeHHs1 MaTtepuu. CocTaB/ieHHWEe YpaBHEHUH XUMHUUYECKUX
peaknui. PacyéTsl Mo ypaBHEHUSIM XUMHUYECKUX peakUui. THUIbI XUMUUECKUX peaKIMi: pa3JIoKeHUs, COeJUHEHNs], 3aMellleHHs], O6MeHa.
0600611eHMe 3HAaHUHM 0 XUMUYECKUX peaKIUsX.

AemMoHcTpanuu. 1. [IpuMepbl XMMHYECKHUX peakIUi pa3HbIX BUJOB: pa3jioKeHHE MaJlaxUTa, GUXpoMaTa aMMOHHs, B3aUMOJEHCTBUE
COJITHOW KHUCJIOTBI C KAPOOHATOM HATPUSA U Jp. 2. ONBITHI, WIIOCTPUPYIOIIYE 3aKOH COXpPAaHEHHsI MacChl BelLleCTBA: TOPEHHe CBEYH HA BeCax C
TMOTJIOIEHWEM MPOJAYKTOB rOPEHUs], OKHCJIEeHHE META/JIOB B 3aKPBIThIX COCYZaX CO B3BEIIMBAaHHWEM, 0OMEHHble PeaKIMu B Mpubopax s
WJUTIOCTPALMKY 3aK0Ha. 3. ONbITHI, UJIJIIOCTPUPYIOLIME TpeBpalleHUsI Pa3JIMYHbIX BU/I0B SHEPTUH APYT B Apyra. Ha6op mMo/eseid aTOMOB.
JlaGopaTopHblie onbIThl. 1. [[py3HaKK MPOTEKAHUS XMMUUECKHUX peaKIMid: HarpeBaHHWe MeJHOW MPOBOJIOKU; B3aUMOJENUCTBHE PAaCTBOPOB
eJIKOro HaTpa U XJIOpUJa MeJaH; B3aUMO/IeCTBHE PACTBOPOB YKCYCHOUM KHUCJIOTBI M THIPOKap60oHATA HATPHS; B3aUMOJEHCTBYE PACTBOPOB
XJIOPHOTO ’KeJie3a U KPacCHOUM KPOBSIHOM COJIM; pacTUpaHUe B CTYIKe MOPOIIKOB XJIOPH/Ia aMMOHHUS U TalléHOW U3BeCTHU. 2. TUIBI XUMHUYECKUX
peakIui: pa3Jjio)keHHe MajlaxUTa; B3auMOJeHCTBHe XeJjle3a ¢ pacTBOpoM xyopuga Meau (II), B3anmMogelcTBHe pacTBOPOB €JKOT0 HAaTpa U
XJIOPHOTO JKeJle3a.

PacuéTHble 3aa4u. BoryucieHre 1o XUMHUYECKUM YPaBHEHHUSIM MacC, KOJIMYECTB BELECTB: a) BCTYMUBIIMX B peaKIyio; 6) 06pa30BaBUIMXCS
B pe3yJIbTaTe peaKIuy.

MeToabl xumMum (14)

[loHsiTHe 0 MeTo/le KaK CpeJiCTBE HAYYHOT0 MO3HAHUA JAeWCTBUTENbHOCTH. MeTo/bl, CBSI3aHHbIE C HEMIOCPEACTBEHHbIM U3y4YeHHeM BelLleCTB:
HabJII0/leH1e, ONIMCAaHUe, CDAaBHEHHE, XMMUYECKUH aKcriepUMeHT. [IoHsATHe 06 UHAMKATOpaxX. XUMUYECKHUH A3BIK, ero BakHel e QyHKIMU B
XUMHUYECKOU HayKe.

JlaGopaTopHbIe ONBIT. i3MeHeHNe OKPAaCKU UHAUKATOPOB B Pa3/IMYHbIX Cpe/iax.



BeujecTBa B OKpy>kawllel HaC Ipupoje U TexHuke (84.).

BemecTBa B npupoJe: OCHOBHbIe CBeJleHUs O BellleCTBEHHOM cocTaBe reocpep u kocmoca. [lonatue o texHocdepe. YncTble BelecTBa U
cMecu. CTeneHb YUCTOTBI U BU/bI 3arpsA3HeHUs BellecTB. [IoHATHe 0 TOMOTeHHBbIX U reTeporeHHbIX cMecax. Pasgenenue cmecer. O4ucTKa
BellleCTB: QUIbTPOBaHHe, AUCTULIALMA, KPUCTANIU3ALMUs, IKCTpAarupoBaHHue, XpoMaTorpadus, BO3rOHKa. MaeHTUUKALUA BelecTB C
IIOMOLIBIO ONIpeZieJIeHUs TeMIlepaTyp IJIaBJIeHUS U KUIIeHU .

BemecTBa B TexHuke. [losydyeHue BellecTB ¢ 3aJaHHbIMU CBOWCTBAaMU — OCHOBHas npobJsieMa xuMuu. [loHATHe 0 BellecTBax KakK O ChbIpbe,
MaTepuajJax MU NpOAYyKLMHU. BellecTBa opraHMyeckWe W HeopraHhdeckue. [lepBoHauda/ibHble CBeJeHUSA O XHMHUYECKOM TEXHOJIOTHUH.
[l1aHeTapHBIM XapaKTep BJIMAAHHUA TeXHUKH Ha OKpYXawlnyw cpeny. I[IpupofooxpaHuTesbHOe 3HAaYe€HHE OYUCTHBIX COOPYXKEHUH U
9KOJIOTUYECKHU YUCTBIX TEXHOJIOTUH.

[lonaTue o0 pacTBopax KaK TOMOTeHHbIX (U3WKO-XUMHUYECKUX CUCTEMaX. J3HayeHUe pacTBOPOB [UIA >KU3HU 4eJsIOBeKa,
CeJIbCKOX03MCTBEHHOT0 U NPOMBILLJIEHHOI0 MPOU3BO/ACTBA. PacTBOpUMOCTDL BellecTB. BinsiHue TexHocdepbl HA NPUPOJHbIE NPECHbIE U
MOpcKHe BoJbl. PaKTOpBHI, BIAUAKILAE HA PAaCTBOPUMOCTb TBEPJABIX BelleCTB U ra3oB. 3MeHeHHe pacTBOPUMOCTH KUCJI0pPOJA B CBA3U C
3arps3HeHueM BoJ. KoadounueHnt pacTtBopuMocTH. CHoco6Gbl BbIpaKEHUSl KOHIEHTpAllMU pPacTBOPOB: MaccoBas [0Jis, MoJIsipHast
KOHLIeHTpaLUsl.

JAemoHcTpanuu. 1. Pasnenenue cmecedl pas/IMYHbBIMU MeTOJAMU: METOJOM OTCTaMBaHMs; C NMOMOLIbIO JeJIMTeJbHOW BOPOHKH; METOJ0M
KOJIOHOYHOU xpomaTtorpaduu. 2. KosieKuus passumyHbIX cOPTOB HePpTH, kKaMeHHOro yris. 3. Kosuiekuuss npupogHbIX U CUHTETUYECKUX
OpraHHWYecKHXx BelecTB. 4. PacTBopeHUe BeleCTB C pa3/IMYHBIM KO3QPUIIMEHTOM PAaCTBOPUMOCTH. 5. YC/I0BUSA U3MEHEHUA PaCTBOPUMOCTH
TBEP/JbIX U Ta3000pa3HbIX BelllecTB. 6. TenoBble 3GPeKThI IPU paCTBOPEHUU: paCTBOPEHHE CEPHOU KHCJIOTBI, HUTpAaTa aMMOHHUS.
JlaGopaTopHbie onbIThl. 1. O3HaKOMJIeHHE ¢ 06pa3ljaMy MPOCThIX U CJOXKHBIX BEIllleCTB, MUHEPAJIOB U TOPHBIX MOpo/. 2. Pa3ieneHue cmecu
cepbl U KeJse3a, paszesieHHe cMecd HepTH U BoAbl. 3. HccienoBaHue PU3NYECKUMX M XMMHUYECKUX CBOMCTB NPUPOJAHBIX BeLECTB
(u3BecTHAKOB). 4. U3yueHUe BJUSAHUSA IPUMeCE B BellleCTBe Ha ero GpusnvecKre U XMMUYeCcKHUe CBOMCTBA (B3aUMO/ieCTBUE J1TabOpaTOPHOTr o
M TEeXHUYeCKOro KapOoHaTa KaJbLUA C COJSAHOM KucjaoTod). 5. OOyrivMBaHue opraHuyeckux BellecTB. 6. CpaBHeHUe NpPoO BOABIL:
BO/IONIPOBO/IHOM, U3 TOPOJICKOI0 OTKPBITOI0 BOJOEMA. 3HAKOMCTBO C 06pa3LiaMy NPOAYKIIMY XUMHUYECKHUX U CMEXHbBIX C HUM NIPOU3BO/CTB.
IIpakTyeckue pa6oTbl N°2. OuucTKa BeLleCTB MeTOJaMH (QUIbTPOBAaHHUS, KPUCTA/NJIMU3ALMM, NEePEeroHKH, BO3TOHKH, XpoMaTorpadpuu,
akcTparupoBaHus. Ne3. [I[purotoBjieHHe pacTBOPOB 3a/laHHOM KOHLeHTPpaL 1.

PacuyétHble 3azayu. 1. [loctpoeHue rpaduKoB pacTBOPUMMOCTH BeleCTB NPU pasaMyHOU TeMmmeparype. 2. Mcnosb3oBaHue rpadpukoB
pacTBOPUMOCTHU AJi1 Pacy€ToB KO3(QPUIIMEHTOB PAaCTBOPUMOCTU BelllecTB. 3. BbluMcieHUEe KOHLIEHTpalUMd pacTBOPOB (MacCOBOW [0JIH,
MOJIIPHOM KOHLEHTpalMM) MO Macce pacTBOPEHHOIO BellleCcTBA U 00bEMY WJIM Macce pacTBopuTesid. 4. BeluucieHuve Macchl, 06'beMa,
KOJIMYeCTBa PaCTBOPEHHOIO BelleCTBa U paCTBOPUTEJIA N0 ONpele/IEHHOU KOHLeHTpal My pacTBopa.

IlonsTue o rasax. Boszayx. Kuciaopoa. F'openue (74.).
[ToHaTue o razax. 3akoH ABorazpo. Bo3ayx - cmech razoB. OTHOCUTe/IbHAsS JIOTHOCTb ra30B.
Kucnopoj - XUMU4YeCKUI 3/1EMEHT U IPOCTOE BelllecTBO. McTopus oTKpbITHA KUcaopoa. Cxema onbiToB . Ilpuctau u A.Jl.JlaByasbe.



Annorponusa. O30H. 3HayeHMe 030HOBOro cjos 3emJuid. [IpoGsiema HapylleHUsI ero LeJIOCTHOCTH. [loBbllleHWe cofepKaHHWS O30HA B
IpU3eMHOM CJIOe aTMOCPepHI.

[lonyyeHnue kucaoposa B NPOMBIIIJIEHHOCTH U JlabopaTopuu. XMMHUYeCKHe CBOMCTBA Kucjaopoja. IIpomecchl ropeHuss ¥ MeJJIeHHOTO
okucseHus. [I[pumeHeHune kucaopoza.

AtMmocdepa - Bo3ayliHasA 060104Ka 3eMyu. TeHaeHMU U3MeHeHUsl coCTaBa Bo3Ayxa B XXB. OCHOBHbIE UCTOYHUKHU 3arpsA3HeHUs aTMOoCdephl.
TpaHcnopTHBIN epeHOC 3arpsAAsHeHUN. KpyroBopoT kucopoza B npupo/ie. O BceMMpPHOM 3aKOHe 06 aTMocdepe.

JdemoHcTpanuu. 1. [lonydyenue kuciaopoga. 2. CxkuraHue B aTMocepe KHUCJIOPOAQ, CepPhl, YIis, KpacHoro ¢ochopa, HaTpus, Kesesa. 3.
[TonyyeHue o3oHa. 4. B3auMo/ieiicTBUe 030HA C paCTBOpPAMM MHAWIO M MOJUJA Kajaus. 5. OnbIThl, MOJTBEPKAAI0IME COCTAB BO3Ayxa. 6.
OnbIThI 10 BOCNIJIAMEHEHHUIO U TOPEHUIO.

IIpakTHyeckasa pa6ora Ne4. [losryyeHue KMCI0poJa U U3y4eHHEe ero CBOMCTB.

PacyétHble 3azauyu. 1. OnpejesieHHWe OTHOCUTEJbHOM IJIOTHOCTU Ta30B MO 3HAYEHUSIM HMX MOJIEKYJSApPHbIX Macc. 2. OmnpejeseHue
OTHOCHUTEJIbHBIX MOJIEKYJIIPHBIX MacC ra3000pa3HbIX BEILECTB 10 3HaY€HUI0 UX OTHOCUTEIbHOU MJIOTHOCTH.

Tema TBopueckoi paboThl. UCTOUHUKH 3arpsi3HeHUs1 aTMOCPephbl U CIOCOOBI ero Npeoi0JeHuUs.

OCHOBHBIE KJIaCChbl HEOPraHUYeCKHUX coeAuHeHui (124.).

Okcuzbl - cocTaB, HOMEHKJIATYpPA, Kiaccuukanus. [loHsTHE O TUAPOKCHAAX — KUCJAOTaX U OCHOBaHUsAX. Ha3BaHHA M cOCTAaB OCHOBAHMUM.
'napokcorpynna. Knaccudukanus KUCI0T, UX cOCTaB, Ha3BaHUsA. CocTaB, Ha3BaHHUS CoJiel, IpaBuJia COCTaBJeHUs: GOpMyJI coleil.
XuMuYecKkue CBOMCTBA OKCUZOB. BiMsiHMe cocTaBa KHUCJOT Ha XapaKTep UX CBOWCTB (Ha mpHMepax COJITHOM U cepHOM kuciaoT). O6uiue
XUMHUYECKHE CBOMCTBA KHCIOT. PacTBopuMocTh KUCIAOT. KucioTHble foxau. Pusudeckre CBOWCTBA U CHOCOOBI TMOJIyYeHHUs IeJI0YEH.
XuMuyeckue CBOMCTBaA coJiell (B3aWMOJlelicTBME pPacTBOPOB COJIEH € pacTBOpaMH lesoyed M MeTassaMu). ['eHeTuyeckas CBsI3b KJIACCOB
HEOpraHUYecKHux coeuHeHU. AMmpoTepHOCTh. OKCHUABI M THAPOKCH/BI, obJajaroiure aMpoTepHbIMH CBoOHMcTBaMH. Kiaccupukanus
HeopraHUyecKux BelllecTB. [leprojjuyeckoe H3MeHEeHUE CBONCTB XUMHUYECKUX 3JIEMEHTOB M MX COeJJMHEHUH (Ha NpuMepe OKCH/OB,
TU/IPOKCH/IOB U BOZ,OPOJHBIX COeIUHEHUH).

JdemoHcTpanuu. 1. 06pasibl coefUHEHUN — MpeJICTaBUTEIel KHUCJIOT, CoJiel, HepaCTBOPUMbIX OCHOBAHHUM, lijesouyei, OKCU/0B. 2. ONbITHI,
WJLIIOCTPUPYIOLIMe CylLlleCTBOBAaHUE M'eHEeTUYeCKOH CBA3U Mexay coefjuHeHUsMU docdopa, yrieposa, HaTpus, Kanblus. 3. BsaumogeiicTBue
KaJbLUsl U HATpus C BoAou. 4. [lelicTBMe WHJAUKATOPOB. 5. OMBITHI, WIIOCTPUPYIOIINE XUMHUYECKHE CBOWCTBA OTZAEJNbHBIX KJIACCOB
HEeOpraHUYecKHX coeJJuHeHUH. 6. O6pasibl MPOCTHIX BEIECTB U UX COeJUHEHUH (OKCUAOB U THAPOKCU/OB), 06pa30BaHHBIX 3J€MEHTAMH
OJIHOTO0 MepHo/a.

JlabopaTopHble onbIThl. 1. PaccMoTpenue o6pasuoB okcuzoB (yraeposa (IV), Bogopoaa, dochopa, Meau, Kaablius, KeJie3a, KpeMHUs). 2.
Ha6utoieHre pacTBOPMMOCTU OKCUJOB aJIOMUHMSA, HATPUs, KaiabLus, Mequd B Boje. 3. OnpesesieHHe cpefbl MOJyYeHHbIX PacTBOPOB C
MOMOLIbI0 MHJAUKaTOpa. 4. PaccMoTpeHue 06pasLioB coJiell U onpesie/ieHUE UX PAacCTBOPUMOCTHU. 5. B3anMo/ielicTBUe OKCUJOB KasblLUs U
docdopa c BosoH, onpesiesieHHe XapaKTepa 06pa3oBaBLIErocs F'UAPOKCH/AA C TOMOLIbI0 HHAKKaTopa. 6. B3aumogeiictBue okcuioB Mmegu (I1)
M IIMHKA C pacTBOPOM CepHOU KUCAOTHL. 7. [loslydyeHHe yreKUCcI0ro rasa U B3auMoJlelCTBUeE ero ¢ U3BeCTKOBOM Bozoi. 8. UccienoBaHue
CBOMCTB COJITHOW M CEpPHOM KUCJOT C MCHNOJb30BaHMEM HMHAMKATOpOB. 9. B3anMmojeiicTBue MeTalsoB (MarHus, LIUHKa, XKeJje3a, Meu) C



pacTBopamu kucjaoT. 10. U3MeHeHHe OKpacKU HHAUKATOPOB B pacTBopax Iliesodei. 11. B3aumoeiicTBHe pacTBOPOB KUCJIOT CO IIeJI0YaMH.
12. B3auMoeicTBUE PacTBOPOB KUCJOT C HEPACTBOPUMBIMU OCHOBaHUAMH. 13. [losiyyeHHe HEPACTBOPHUMbIX OCHOBAaHUN U MCCIeIOBAaHUE UX
CBOMCTB (Ha IpUMepe r'HAPOKCHU/A LIMHKA).

IIpakTyeckas pa6ora Ne5. MccienoBaHue CBOMCTB OKCU/IOB, KUCJIOT, OCHOBAaHHU M.

Pasaen 2. BEIIECTBA U XMUMWYECKHUE PEAKIIUU B CBETE 3JIEKTPOHHOM TEOPUM.

Ctpoenue aToma. [lepuosgnyecknii 3aKOH U nepuojudeckasi cucrema ssiemeHToB /I.U.MeHaeneeBa (54.).

Ctpoenue atoMa. CTpoeHMe 3/1eKTPOHHBIX 000/7104€K aTOMOB 3JIEMEHTOB: S-, p-, d-, f-3/1eKTpoHBbL. MecTo a/1eMeHTa B IepUOJUYECKON CUCTEME
Y 3JIEKTPOHHAsA CTPYKTypa aTOMOB. PaiuoakTUBHOCTD. [loHATHE 0 IpeBpallleHUU XUMUYECKUX 3JIEMEHTOB.

CBoiicTBa XMMMYECKUX 3JIeMEHTOB U UX HU3MeHeHUs. Knaccudukauus xuMuyecKUX 3/1eMeHTOB. OTKpbITHE MEPUOJAUYECKOTO 3aKOHa.
CTpoeHue aTOMOB 3/1eMEHTOB MaJbIX U OOJIbLIIMX NEePUO/OB, IJIaBHbIX M MOO0YHBIX noArpynn. ®opMy/iMpoBKa NepuoJUYeCcKOro 3aKoHa B
COBpeMeHHOM TpaKTOBKe. [lepuosMyeckas cuctemMa B CBeTe CTpoeHUs aToMa. Pu3nyeckuid CMbICJI HOMepa nepuoja U rpynmnbl. CemencTBa
3JIeMeHTOB (Ha MpUMepax IeJ0YHbIX METAJIJIOB, FaJIOT€HOB, UHEPTHBIX ra30B). XapaKTepPUCTHUKA XMMUYECKUX CBOMCTB 3JIEMEHTOB IJIaBHbIX
NOATPYNIlI U NMEePUOAUYHOCTb UX HU3MEHEHHS B CBeTe 3JIEKTPOHHOTO CTPOEHUS aToMa. JJIEeMEHTHl, COeJJUHEHUS KOTOPBIX NPOABJAKT
amdoTepHble cBoicTBa. OTHOCHTeJIbHAsA 3JIEKTPOOTPULATEJbHOCTb 3JeMeHTOB. O6uias XapaKTepUCTHUKa 3JeMeHTa Ha OCHOBe €ro
N0JIOXKEeHHS B epruoaundecko cucreme /I.U.MeHpeneeBa. 3HaueHHe NepUOJUIECKOT0 3aKOHA /ISl Pa3BUTHUS HayKU U TEXHUKH.

PoJib nepror4ecKkoro 3akoHa B CO3/JaHMU HAYYHOM KapTHUHBI MUPa.

AemoHcTpanuu. 1. CxeMbl onbiTOB ToMcoHa, pe3epdopaa, MusirkeHa. 2. CxeMbl ONBITOB, NOATBEPK/AAOUIMX CBOMCTBA 3JIEKTPOHA Kak
YaCTULBI M KaK BOJIHBL 3. Mozies1v aTOMOB pa3J/IMYHbIX 3JIEMEHTOB.

1. Habop csaiifioB, kojorpamm, Tabsun, «Ilepuoauyeckrili 3aKoH U CTpOeHHe aToMay. 2. JleMOHCTpalnys 06pa3loB LeJ0YHbIX METalJ0B U
rajoreHos. 3. B3auMo/iercTBYeE 11eJIOYHbIX MeTaJIJIOB U IaJIOTEHOB C IPOCTBIMHU U CJI0KHBIMM BelleCTBAMM.

JlaGopaTopHble onbIThl. 1. McciiejoBaHMEe CBOUCTB aMPOTEPHBIX THAPOKCU/IOB U I1ieJI0UeH.

CtpoeHue BewecrBa (44.).

BajieHTHO€e coCTOsIHME aTOMOB B CBETE TEOPHHM 3JIEKTPOHHOTO CTPOEHHsl. BasleHTHbIE 3/1eKTPOHBI. XMMHYecKasi CBsi3b aTOMOB. KoBasieHTHast
CBSI3b U MeXaHHW3M e€ oOpasoBaHUs. HemosisipHasg W moJsisipHasgs KoBajJieHTHas CBs3b. CBOWCTBA KOBAJIEHTHOW CBS3U. JJIEKTPOHHbIE U
CTPYKTypHble GOopMyJibl BellleCTB. MOHHas CBSI3b U MeXaHU3M e€ o6pa3oBaHus. CBoMcTBa HOHOB. CTeneHb OKUCIEHHS.

[Ipuposa XUMHU4eCKOH CBA3U U €€ TUIIbl. OTHOCUTENbHOCTb TUIMOJIOTUM XMMHUY€ECKOUM CBSI3U. BiMsIHME THIIa XMMUYECKOW CBSI3U Ha CBOMCTBaA
XUMUYECKOTr0 COeJIUHEHUS.

Kpucrannindeckoe cTpoeHue BelecTB. Kpucraniniyeckue pelméTKU: aTOMHasl, MOHHAs1, MOJIEKYJISIPHAs — U UX XapaKTEPUCTHUKHU.

YpoBHU XMMUYECKOM OpraHU3alMU BellleCTB. 3aBUCUMMOCTb CBOMCTB BEILECTB OT UX CTPOEHHUS.



JdemoHcTpanuu. 1. B3auMmogelicTBue HaTpus C XJopoM. 2. Mojend KpUCTaJJIMYeCKUX PEUIETOK BeLIeCTB C HMOHHBIM, aTOMHBbIM U
MOJIEKYJIIPDHBIM CTpoeHHeM. 3. Bocco3jaHue 11eJI0OCTHOM CTPYKTYpbl XJIOpU/Ja HAaTpUd NMYTEM HaJIOXKeHUs Habopa kKoAokapT. 4. Bo3ronka
Moja. 5. UcniapeHure TBEP/IOTO YTrJIEKKCJIOTO rasa.

Tema TBopuecko# paboTel. PaccMoTpeHre U aHa/IM3 B3aUMOOOYCI0OBJIEHHOCTH COCTaBa, CTPOEHHUS], CBOMCTB BellleCTBA U ero NpakTU4eCcKoro
3HaueHUA (Ha JII060M IpuMepe).

XuMHYecKHe peaKliu4 B CBeTe 3JIEKTPOHHOM TeopuH. (54.).

dusnueckas CyujHOCTb XMMUYECKOW peaKILUU.

J/IeKTpoHHble ypaBHeHHUs Jlpbrouca. Peaknuu, mpoTekawlue ¢ U3MeHEeHUeM U 6e3 M3MeHeHHUs cTerneHell okucaeHUs. OKUCIUTENbHO —
BOCCTAaHOBUTEJ/IbHbIe peaKLUu. [Iporjeccbl OKMC/IeHUsS U BOCCTAHOBJIEHUS; UX €IMHCTBO U MPOTUBOIOJIOKHOCTb. COCcTaB/eHUe YpaBHEHUH
OKUCJIUTEJBHO - BOCCTAHOBUTEJIbHBIX PEAaKLIUi, pacCTaHOBKA KO3QPUIIMEHTOB METO/I0M 3JIEKTPOHHOTO 6a1aHCa, 0611as XapaKTepUCTHUKaA.
Knaccudukanus XMuMUUeCcKUX peaKLiui B CBeTe 3JIEKTPOHHOU TeOpHUM.

JemMoHcTpanuu. [[puMepbl OKUCIUTETbHO-BOCCTAHOBUTEJIbHBIX pEeaKI[Mi pa3/IMYHbIX TUMIOB: TOPEHUE BELECTB, B3aUMOJeUCTBUE MEeTa/IJIOB
C raJioreHaMH, cepoi, a30ToM,(06pa3oBaHHe HUTPUTA JIUTHS), pACTBOPAMU KUCJIOT U COJIEH.

Bogopoa u ero BaxkHeniuue coeguHeHus (24)

Bopopon B kocMoce. fAaepHble peakyuu Ha CosiHue. Bogopon B 3emHol npupoge. [lonydyeHne Bogopoja B jlabopatopuu. Bogopos — xu-
MUYECKUU 3JIEMEHT U NMPOCTOE BEIleCTBO. JHEPTHUS CBA3U B MoOJIeKyJie Bojgopoa. U3oTonbl Bogopoga. Prusnueckre U XMMUYECKHE CBOMCTBA
Bozopoaa. Bomopon B OBP. [IpumeHeHnue Bogopoaa. [lpombliiieHHOe nosiydeHUe BogopoJa. Bogjopos — 3K0J1I0rM4eCcKu YUCTOe TOIJIMBO;
NepCrneKTHUBbl ero HucnoJsib3oBaHus. Okcuj BoAoOpoJla — BOJA: COCTaB, NPOCTPAHCTBEHHOE CTpPOeHHe, BoJoOpoAHas CBA3b. PU3MKO-
XUMUYeCcKhe CBOMCTBa BOJibl. U30TOMHBIN cocTaB BoAbl. Tsxkesast BoJja U 0COOEHHOCTH ee CBOUCTB. [lepokcu/, BoJ0opo/ia: COCTaB, CTPOEHHUE,
CBOKMCTBa, IpUMEHEHHE, NepOKCcUJ Bojgopoaa B OBP.

JdemoHcTpanuu. 1. [losyyeHue BoJopoJia B JiabopaTopuu. 2. 3apsiika M UCHOJib30BaHMe amnmnapata Kumnma. 3. JlerkocTh Bogopoja. 4.
Auddysusa Bogopona. 5. 'opeHue Bojopoga. BoccraHoBieHne Menu M3 ee OKCHJA B TOKe Boopoa. 7. OmbIThI, MOATBep:KAaroliue
XUMHYECKHUEe CBOMCTBA BOJbI. 8. XMMHUYeCKHe CBOMCTBA IIepOKCUa BOAOPO/aA.

JlaGopaTopHbie onbIThI. 1. [losiyyeHre Bolopoia U M3yYeHHe ero CBOMCTB. 2. BoccTaHOBUTE/IbHbIE CBOMCTBA BOAOPO/A.

l'asiorensi (44)

XapaKTepHCTHKa rajoreHoB KaK XUMHUYeCKHUX 3JIEMEHTOB U MPOCThIX BellecTB. CTpoeHHe aTOMOB rajoreHoB. HaxoxJeHue rajoreHoB B
npupoze. Pusnyeckre U XUMUYECKHE CBOMCTBA rajsioreHoB. [losiyyeHue Xjopa U XJIOPOBOJOPOJA B JIaGOpaTOPUU U NMPOMBILIJIEHHOCTH.
BuoJsiornyeckoe 3HaueHUe rajaoreHoB. ['asioreHbl U 0TpaBJsIoOLIMe BelleCTBa.

AeMoHcTpanum. 1. [losyyeHue xsopa. 2. B3anuMoeiicTBue ¢ XJI0pOM HATpHs, CYpbMBbI, KeJe3a, kpacHoro ¢pocdopa. 3. ObeciBeunBaHUe
XJIOPOM Kpacauux BewlecTB. 4. CUHTe3 xsopoBojopoja. 5. [losydyeHue x10poBoJoposa peaklell o6MeHa U pacTBOpeHHe ero B BoJe. 6.



B3auMogencTBue 6pomMa U MoJa C MeTa/lJlaMH; pacTBOpa MoJa € KpaxMmaJoM. 7. PacTBopeHune 6pomMa U MOJa B BOJe M OpPraHHUYeCKHUX
pacTBopuUTeAX. 8. B3sauMHOe BbITeCHEHHE Ia/IOreHOB.

JlabopaTopHbIe ONbIThI. Pacrio3HaBaHUe COJITHOW KUCJIOThI, XJI0PU/I0B, 6GPOMU/I0B, UOAU/OB.

IIpakTHyeckasa pa6ora N26. [losiyyeHHe COJIAHOM KMCIOThI U ONBITHI C HeW. PellleHue 3KceprMeHTa/lbHbBIX 3a/a4 110 TeMe «['ajoreHs».
PacyeTHble 3aa4M. Briuucienue 06'beMa ra3oB 110 KOJIMYECTBY BeILleCTB.

06 BbeKTbI IKCKYpPCHH
1. My3eu — MHUHepaJioTUYeCKUEe, KpaeBeJUeCcKHe, XyJ0’)KeCTBEHHBIE.
2. XMMHU4YecKre J1abopaTopud — 0O6pa30BaTesIbHBIX YYpPEXJAEeHUN CpeJHero U BbICUIero NpodecCUOHaJbHOro 06pa3oBaHUS
(yuyebGHbIe U HAy4YHbIE), HAYYHO-UCCJe10BATE/IbCKUX OpraHU3alUui.
3. IKCKYpPCHH B NIPUPOAY.

HamnpaByieHUs IPOEKTHOM AeATe/IbHOCTH 06y4YaI0UXCSs
1. PaboTa c pa3/IMuHbIMH UCTOYHUKAMU XUMHUYECKON HHPOpPMALIHU.
2. AHanuTU4YecKkHe 0630pbl MHGOPMAIMH IO PElIeHUI0 onpefeséHHbIX HAY4YHBIX, TE€XHOJOTHYECKUX, MPAKTUYECKHX
npoo6JieM.
3.0BJs1aJIeHHEe OCHOBaAMH XMMHUYECKOT'0 aHaJIM3a.
4. OBJ1aJileHHWEe OCHOBAMU OPraHUYeCcKoro CUHTe3a.

TPEBOBAHHA K YPOBHIO ITIOATrOTOBKHU
y4Jauuicsa Hay4YuTCA:
v/ XapaKTepU30BaTbh OCHOBHbIE METO/Ibl I03HAHUA: HAGJIIO/IEHHE, U3MEPEHHE, IKCIIEPUMEHT;
v ONUCBHIBATh CBOMCTBA TBEP/bIX, )KU/IKHX, Ta3000Pa3HbIX BEIECTB, BbIJEJIsIsI UX CYIeCTBEHHbIE IPU3HAKY;
v/ pacKpbIBaTh CMbICJI OCHOBHbBIX XUMHUYECKHUX MMOHSITUH «aTOM», «MOJIEKYJIa», XXMMHUYECKUH 3JIEMEHT», KIIPOCTOE
BEIIECTBO», «CJIOYKHOE BEIECTBO», KBAJIEHTHOCTb», XXMMHUUY€ECKasl peaKI[Usi», UCII0JIb3ysl 3HAKOBYIO CUCTEMY XUMHUU;
v/ pacKkpbiBaTh CMbICJI 3aKOHOB COXpPaHEHHsI MacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOU TEOPUH;
v/ passinyaThb XUMUYeCKHe U GU3UYeCKHUe sIBJIEHUS;
v Ha3bIBaTb XMMHUYECKHUE 3JIEMEHTHI;
v onpeJiesisiTh COCTaB BEILEeCTB o Ux popmy.iam;
v onpejesTb BAJIEHTHOCTb aTOMa 3JIEMEeHTa B COeJJUHEHUSIX;
v onpeaeasiTb TUIl XUMHUYECKUX PeaKIui;
v Ha3bIBaTb MPU3HAKU U YCJIOBUsI MPOTEKAHUSI XUMHUYECKUX PeaKIU;
v BBISIBJISITh IPU3HAKH, CBUJ€TEJIbCTBYIOIME O IPOTEKAHUU XUMUYECKOH peaKIiu NPU BhIMOJHEHUH XUMHUYECKOTO OMbITa;
v/ cocTaBasATh GpOpMyJibl GUHAPHBIX COEITUHEHU;COCTABJISITh YPaBHEHUSI XUMUYECKUX PEaAKIIH;



v/ co6J1r04aTh NpaBujia 6e30nacHoM paboThl IPU MPOBEEHUH OIBITOB;

v 10J1b30BaTbhCSA JIa6OPaTOPHBIM 060PYJOBAaHUEM U [TOCY10H;

v BBIYUCJISITh OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MacChl BEIIECTB;

v BBIYUC/ISTH MAaCCOBYIO J0JII0 XUMHYECKOT0 3JieMeHTa 1o ¢popMyJie COeJTUHEHUS];

v BBIYUCJISTh KOJIMYECTBO, 00'bEM HJIM MACCy BEIECTBA 10 KOJIUYECTBY, 00'bEMY, Macce peareHTOB UJIH IPOJYKTOB PeaKI[UH;

v XapaKTepu30BaTh GU3UUYECKHE U XUMHYECKHE CBOHMCTBA MPOCTHIX BELIECTB: KUCJI0PO/1a U BOJOPO/Ia;

v moJiy4aTh, COGMpPaTh KUCJIOPOJ, U BOJOPOJ;

v/ pacrosHaBaThb ONBITHBIM IIyTEM ra3oo6pasHble BelecTBa: KUCJI0PO/I, BOAOPOJ;

v packpbIBaTb CMbICJI 3aKOHA ABOTra/ipo;

v pacKpbIBaTb CMbICJ HNOHATHH «TelOBOH 3dGEKT peaKIuU», «MOJSAPHbIA 00bEM»;

v XapakKTepu30BaTh GpU3HUUECKHE U XUMHYECKHE CBOHCTBA BOJbI;

v packpbIBaTb CMbICJI IOHSATHS «PaCTBOP»;

v BBIYHMCJISTH MacCCOBYIO [[0JII0 paCTBOPEHHOTO BEIECTBA B PaCTBOPE;

v IPUTOTOBJISITh PAaCTBOPHI C ONPEIEJIEHHON MacCOBOM J10J1eil paCTBOPEHHOTO BEIeCTBa;

v 'Ha3bIBaTb COE/IMHEHUS U3yYEHHbIX KJIaCCOB HEOPTaHUYECKHUX BEIleCTB;

v XapakTepu30BaTh GU3UIECKHE U XMMUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKHUX BEIECTB: OKCU/0OB, KUCJIOT,
OCHOBAaHUH, coJiel;

v onpeiesisaTh NIPUHA/JIEKHOCTD BEI[ECTB K ONpe/e/IEHHOMY KJIacCy COe/IMHEeHHUH;

v/ cocTaBaATh GOPMYJIbl HEOPTaHUYECKUX COEJMHEHUH H3Y4YEeHHbIX KJIACCOB;

v IPOBO/IUTH ONBITHI, MOATBEPXK/IAI0IHMe XUMHUYECKHE CBONCTBA H3Y4YE€HHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB;

v/ pacrosHaBaThb ONbITHBIM IIyTEM PaCTBOPbI KUCJIOT U IIeJI049el 10 U3MEHEHUI0 OKPACKH UHIHUKATOPa;

v XapaKTepU30BaTh B3AaUMOCBSI3b MEX/1y KJIaCCaMHU HEOPTaHUYECKUX COeIUHEHHU;

v packpbiBaThb cMbIC [leproguyeckoro 3akoHa /. U. MeHgeseeBa;

v 006'bAACHATh U3UIECKHUH CMbIC/I aTOMHOTO (ITOPSI/ITKOBOr0) HOMEpPA XUMHYECKOTO 3/IEMEHTA, HOMEPOB IPYIINbI U ITepHoOa
B [leproanydeckou cucteme /l. U. MenesieeBa;

v 00'bSICHATh 3aKOHOMEPHOCTU HM3MEHEHHsI CTPOEHHS aTOMOB, CBOMCTB 3JIEMEHTOB B IpejesaX MaJbIX IEPHO0B H
rJIaBHBIX MO/ITPYIIIT;

v XapaKTepu30BaTh XUMHYECKHE 3JIeMeHTbI (0T BOJOPO/ia 0 KaJIbI[Msi) HA OCHOBE HUX IOJIOKEHUs1 B [lepHouyecKoi
cucteme /JI. U. MeHilesieeBa U 0COOGEHHOCTEN CTPOEHHS UX aTOMOB;

v COCTaBJISATh CXeMbI CTPOEHUS aTOMOB NepBbix 20 31eMeHTOB [lepuoaudeckoit cucremsl [l. M. MeHeneeBa;

v packpbIBaThb CMbICJI IOHATHH «XUMHUYECKAs CBA3b», «3JIEKTPOOTPHULLATEIbHOCTbY;

v XapaKTepHU30BaTh 3aBUCUMOCTb GU3UUYECKHUX CBOWCTB BELIECTB OT THIIA KPUCTAJINYECKOH PELIETKH;

v onpeiesisiTh BUJ XUMHUYECKOM CBSI3U B HEOPTaHUYECKUX COeJUHEHUSIX;



‘/I/I306pa)KaTb CXeMbl CTPOEHHUA MOJIEKYJI BelleCTB, O6paSOBaHHbIX Pa3HbIMH BUAAMHU XUMHUYE€CKHUX CBH3€ﬁ;
‘/paCKprBaTb CMBICJI NOHATHH KOKHCJ/IUTEJIb», «KCTE€IIeHb OKHUCJIEHUA», KBOCCTAHOBHUTEJ/Ib», KOKHCJIEHHE», KBOCCTAHOBJIEHHE»;

v onpeensTb OKUCIUTEb U BOCCTAHOBUTEJIb;

v/ COCTaBJISITb yPABHEHHSI OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIX PEaKIUH;

v OlleHUBATh BJAHUSTHUE XUMHUYECKOTO 3arpsi3HEeHUsI OKPY Karoliei cpe/ibl HA OPraHHU3M YeJIOBEKa;
v rpaMOTHO 06palaThCs C BELECTBAMH B IOBCEJHEBHOM YKU3HH;

Yyamuiicsi MOJIy4UT BO3MOKHOCTb HAYYUTHCHA:
v’ 8bl0gU2aMb U Nposepsimb 3IKCNEPUMEHMAAbHO 2UNOMe3bl 0 XUMUYECKUX C80licmeax eewjecms HA OCHO8e UX COCMABA U CMPOEHUs, UX
Cnoco6HoCMuU 8Cmynams 8 Xumuveckue peakyuu, o xapakmepe u npodykmax pasAu4HblX XUMU4ecKux peakyutl;
v’ Xapakmepu3zoeams gewjecmea no cocmagy, CMpoeHulo U ceolicmeam, ycmaHasaueams NPUYUHHO-C/e0CMBEeHHble 853U Mexcdy OaHHbIMU
Xapakmepucmukamu eewecmaad;
v’ NpozHO3uposamv ChOCOGHOCMb Bewjecmea NposieAsiMb OKUCAUMEAbHble U/AU 80CCMAHOB8UMeE/IbHble c8olicmed ¢ yuémom cmeneHel
OKUC/IEHUSl 3/1eMEHMO8, 8X00SAUJUX 8 20 COCMas;
€oCmag/Isime ypasHeHusl peakyutl, coomeemcmayowux noca1e008amebHOCMU npespaujeHull Heop2aHuU4eckux 8ewecmes pasAuYHbIX KAaccos;
Ucno/1b308amb NPUO6pPeméEHHbsle 3HAHUS 04151 IK0102UYECKU 2PAMOMHO20 nogedeHUsl 8 OKpyxcaroujell cpede;
Ucno/b308amb NpuobpemEHHble K/avesble KOMNeMeHYuu Npu 8bINOJHEHUU NPOEeKmMo8 U y4e6HO-Ucca1edosamenbCKux 3a0ay no u3yyeHuro
ceolicma, choco608 noJ1yYeHUs1 U pacno3HA8aHUSs 8eujecms;
005eKMUBHO OYEeHUBAMb UHPHOPMAYUI0 0 8eUjecma8ax U XuMu4ecKux npoyeccax;
Kpumu4ecku 0mHocumscsi K NCe800HAY4HOU UHPOopMayuu, HedobpocosecmHoll peKaame 8 cpedcmaax Macco8oll UHHOpMayuu;
0C03HABAMb 3HAYEHUE MeopemuyveckKux 3HaHUl No XumMuu 0151 Npakmu4eckol dessmesbHOCMU Ye/108€eKa;
cozdasamsb Modeau U cxembol 015 peweHusl y4ebHbIX U N03HABAMEAbHbIX 3a0a4, NOHUMAMb HeobxoduMocmsb cob00eHus1 hpednucaHull,
npedazaembix 8 UHCMPYKYUSIX NO UCNO/Ab308AHUI J1IeKapcms, cpedcma 6bimogoli Xumuu u op.

ANENEN

AR NANN

TEMATHUYECKOE [IVTAHUPOBAHHE (o 6;10kam)

XapaKTepucTHKa OCHOBHBIX BU/IOB

Pa3zdes yue6HO20 KosmnuecrBo
vpCd 9ACOB OcHOBHOe coAeprKaHue 0 TeMaM AeATe/IbHOCTH YYEeHUKA
P (Ha ypoBHe y4eOHBIX AeliCTBHI)
BBeaenue 24 1. llpeMeT M 3a1a4y XUMHH. Hcnosb3oBaTh MexIpejMeTHble CBA3U.

2. MeToZibl XMMUH. XUMHUYECKHUH A3BIK. Pa3sinyath TeJsia ¥ BelecTBa.
IpakTuyeckas pa6orta Ne 1. [Ipuémbl o6paiieHus ¢ | 3HAKOMUTHCA c JIabopaTOPHBIM




XapaKTepHCTmca OCHOBHBIX BU/10B

Pa3des yue6HO20 KosmmuecrBo
OCHOBHOe coJep:KaHHe [0 TeMaM AeATeJbHOCTH YYEeHUKA
Kypca Hacos (Ha ypoBHe y4eOHbIX AelICTBHU)
JIabopaTOPHBIM 060py/I0BaHUEM. Ctpoenue | 060py/I0OBaHUEM.
[JTaMeHH. Co6Jit01aTh TEXHUKY 6€30MaCHOCTH
JleMOoHCcTpanmu. Tabau1bl U cJanapbl,
NOKa3blBaKwIUe UCTOPUYECKHUH MYyTh pPa3BUTHUA
HAayKH, JOOCTHXEHHA XUMHH u HUX 3Ha4YeHue,
JlabopaTopHOe 060py/0BaHUE
Pa3pes 1. BemecTBa M XMMH4YeCKHe SIBJIEHUS C NO3ULMI aTOMHO-MOJIEKYJISIPHOro yuyeHus: (41 4)

1. XumMn4yeckue
3JIEMEHTbI M BellleCTBa
B CBeTe aTOMHO-
MOJIEKYJISIPHOT'O
y4eHHU s

12 g

1.dusuyeckue U XUMHUYECKUE SABJICHUS.
2. ATOMBI, MOJIEKYJIbl, XUMHWYECKHUE 3JIEMEHThI.
(DOprI CylieCTBOBaHHA 3JIEMEHTOB B IIpUPOJE.

3.CocraB BemecTB. [IpocTble U  CJIOXKHbIE
BelllecTBa. 3aKOH NOCTOSIHCTBA COCTaBa BeLleCTB.

4.ATOMHO-MOJIEKYJIIPHOE y4eHHUe.
OTHOCHUTe/IbHAsA aTOMHAs Macca.
5.0THOCHTEIbHAS MOJIEKYJISIpHAs Macca.

MaccoBas 10/ 3JIeEMEHTA B COeJJMHEHU M.
6.Ilepuoaunyeckas cucreMa XUMHUYECKUX
aseMeHTOB /I. U. MeH1es1eeBa.

7. BaneHTHOCTb XUMHUYECKHX 3JIEMEHTOB.

8. KosimuecTtBo BewectBa. MoJsib. MoJsisipHas macca.
Pac4yéTel mo xuMuyeckum GpopMyam.
JemoHcTpanuu. 1. Pusnyeckue U XUMUYECKHE
SABJIEHUS.

2. H3MmepeHue  IUIOTHOCTH  KUJKOCTeH
apeoMeTpoM.

3. [lnaBsieHue cepsl.

4.0npegenenue 3JIEKTPONPOBOJAHOCTH U

TENnJIONMMPOBOAHOCTH BEIIECTB.
5. I/I3yqu1/1e CBOMCTB BeleCTB C MCII0JIb30BAHHUEM

PaszninyaTh ¢u3UUECKHe U XUMUYECKHE
ABJIEHUS.

ComocTaBaATh NOPOCTblE U CJIOXHBIE
BellleCcTBa.

OnpegesiiTb  BaJIeHTHOCTb  aTOMOB B
OMHAPHBIX COEIUHEHUSIX.

YMeTpb  mosib30BaThcsa  [lepuoauyeckou
CUCTEMOM XUMHYECKHMX 3jieMeHTOB [I.W.
MengeseeBa npu onpejesieHUHU
BaJIEHTHOCTH.

OnuceIBaThb cocTaB NPOCTEUILIUX

COeJJUHEHUH 10 UX XMMUYeCKUM GopMyJiaM.
CocTaBiSITh dbopmybl OHMHApPHBIX
COeJMHEHUM II0 M3BECTHOH BaJIEHTHOCTH
aTOMOB.

MopenupoBaTh CTPOEHUE MOJIEKYJT MeTaHa,
aMMHMaKa, BOJIOpoJia,  XJOPOBOJAOPOJA.
[lonb3oBaTbcsi uMHPOpMaLUell U3 JPyrux
WCTOYHUKOB JJII TOATOTOBKU KpaTKUX
COOOIIEeHUH.

[0OTOBUTH KOMIIbIOTEPHbIE NIpE3eHTAI[UH 110
TeMe.




Pa3des yue6HO20
Kypca

KosmyecTBO
4acoB

OCHOBHOe coJep:KaHHe [0 TeMaM

XapaKkTepuUCTHKAa OCHOBHBIX BH/I0OB
AesATeJTbHOCTH YYeHUKa
(Ha ypoBHe y4eOHbIX AeCTBUN)

KOJIJIEKIIU U
«Illkasia TBEpLOCTU».

6. Mozieslu aTOMOB U MOJIEKYJI; KPUCTA/LJINYECKUX
peLIéToK.

7. Kosiekuiuss MeTaJlJioB U HEMETAJLJIOB.

8. [loslydyeHue yryeKUCJIOro rasa pas/iMiHbIMU
croco6amu. 9. 31eKTPOJIU3 BO/IbI.

10. ®dusuyeckue sBJEHHUS: BO3TOHKaA
KUISAYeHUe BO/IbI, HaKaJIUBaHUe
HarpeBaHHe HadTaIUHA.

11. OnbIThI 10 ANGPY3HUM.

12. Kosiek1ivsl npoCThIX BellleCcTB, 00pa30BaHHbIX
anemeHTaMu 1—3-ro nepuogoB. 13. Kosnekuus
BeLLEeCTB KOJINYECTBOM BellecTBa 1 MOJIb.

1oja,
KBapiia,

14. luHaMHYecKoe TMocobue: KoJIMYeCTBeHHbIe
OTHOIIIEHUS B XUMUHU.

JlaGopaTopHbI€E ONbITHI.

1. PaccMoTpeHue BelecTB C pas/IMYHbIMU
du3NYeCKUMH CBOUWCTBAMHU (Mezb, KeJje3o,
LIMHK, cepa, BO/a, XJIOPUJ, HAaTPHUs U Jp.).

2. UcnblTaHWe TBEPJOCTU BEIECTB C MOMOIIbIO
006pa3noB KosteKuu «lllkana TBEpmoCcTU».

3. llpumepnl GU3MYECKUX SIBJIEHUH: crubaHue
CTEKJISTHHOM  TpPYyOKH, KHUNSYEHUE  BOJbI,
nJ1aBJleHue napaduHa.

4. TpuMepbl XUMHUYECKUX SIBJIEHHH: TOpeHHe
JIpEBECUHBI, B3aUMOJIEHCTBHE MpaMmopa C
COJITHOU KUCJIOTOM.

5. M3ydyeHue 06pa31i0B MeTaJIOB U HEMETAJJIOB
(cepwbl, >kese3a, aJlOMuHUs, rpaduTa, MEIU MU

PaccyuTtsiBaTh OTHOCUTEJIbHYIO
MOJIEKYJIIDHYI0O Maccy 1o QopMyJam
BelleCTB.

PaccyuTtsiBaTh MacCOBYIO J0JII0

XUMHUYECKOTO 3JIeMeHTa B COeJWHEeHUHU.
PaccynThIBaTh MOJISPHYIO MacCy BelecTBa.




Pa3des yue6HO20
Kypca

KosmyecTBO
4acoB

OCHOBHOe coJep:KaHHe [0 TeMaM

XapaKkTepuUCTHKAa OCHOBHBIX BH/I0OB
AesATeJTbHOCTH YYeHUKa
(Ha ypoBHe y4eOHbIX AeCTBUN)

Ap.).

6. H3yuyeHue CBOUCTB BeleCcTB: HarpeBaHUe
BO/Ibl, HarpeBaHue okcuaa kpeMHus (1V).
PacyéTHble 3aJay4yH. 1. Brruucnenue
OTHOCUTEJIbHOU MOJIEKYJISIPHOW MacChbl BELLECTB,
MacCOBOH [JI0JIM 3JEMEHTOB MO0 XUMHUYECKUM
dopmynaMm.  BerumcieHWe — MOJISPHOW — MAacChl
BellecTBa.

2. OnpepesieHre Macchbl BellleCTBa 1O U3BECTHOMY
KOJIMYeCTBY BellleCTBa U oNpefiesieHre KOJIN4ecTBa
BelleCcTBa [10 U3BECTHOW Macce.

Tema TBOpYecKoil pa6oTel. HitocTpUpoBaHUE
N0JI0KEHUU aTOMHO-MOJIEKYISIPHOTO yYEHUS

2. XumMmnyeckKue
peakuyu. 3aKOHBI
COXpaHeHHUs MAaCChl U
3Hepruu

64

1. CyuHOCTh XHMHUYECKHUX peaKlUui U
NMpU3HaKWU UX nNpoTekaHus. TensioBol adpdekT
XUMHYECKOU peakKILjuH.

2. 3aKOH COXpaHeHUd MaCChl U SHEPTUH.
YpaBHeHUA XUMUYECKHUX peaKL .

3. Pemrenue 3azau: pacyéTbl 10 XHUMHYECKUM
YPaBHEHHUSM.

4. Tunbl XUMHUYECKUX PEaKIHUH.

5. 060611eHMe 3HaHUH 110 TeMaM 1, 2.

6. KonTposibHast pa6éoTta Ne 1.
JdemoHcTpanuu. 1. [lpumMepbl XUMHYECKUX
peakMil  pasHbIX  BH/JOB: pasJioKeHHe
MaJlax{UTa, JUXpoMaTa aMMOHHUS, 10-

JydyeHue cysabduja Keses3a, ropeHUe MarHwus,
B3aMMOJieliCTBHE COJITHOM KHCJIOThI C
KapboHaToM HaTpusa W JAp. 2. ONbITHI,
WJIJIIOCTPUPYIOLHEe 3aKOH COXpaHEeHHsI MaccChl
BellleCcTBa: TOpeHHe CBe4yd Ha Becax C

OnucbiBaTh
peakuu C
YPaBHEHU M.
KinaccuduuupoBaTb XMMHUYECKHE PeaKIMHU.
AKTyanu3upoBaTh 3HAaHUS O NpPU3HAKAX
XUMHUYECKUX peaKIri.

CocTaBadTh KJlacCuPUKAIMOHHbIE %
CpaBHUTeJIbHble  TabGJHUIBI W  CXEMb,
OTMOpPHbIE KOHCIEKThI.

BbIYUCAATh MO XMMHUYECKUM ypPaBHEHHUSM
MacCy WJM KOJUYECTBO BellecTBa IO
W3BEeCTHOM  Macce WM KOJIUYECTBY
BellleCTBAa OJHOr0 HW3 BCTYNAWIIUX WJIU
MOJIy4YalIIMXCs B peaKLu1 BelecTB

NpocTeurilre
IIOMOLIbIO

XUMHWYECKHE
XUMHWYECKHUX




Pa3des yue6HO20
Kypca

KosmyecTBO
4acoB

OCHOBHOe coJep:KaHHe [0 TeMaM

XapaKkTepuUCTHKAa OCHOBHBIX BH/I0OB
AesATeJTbHOCTH YYeHUKa
(Ha ypoBHe y4eOHbIX AeCTBUN)

MorJoleHueM MPOJIYKTOB ropeHus,
OKHCJIEHWE MeTaJlJIOB B 3aKPBITBHIX COCYZaxX CO
B3BellIUBaHWEM, 0OMeHHbIe peaKuH1

B MpH6Opax JJisl UJJIOCTPAIMM 3aKOHa.

3. Habop mMopesiett aTOMOB.

JlabopaTopHbIe onbIThI. 1. [[pusHaku
XUMHWYECKHUX peaKUUW: HarpeBaHue MeJHOU
MIPOBOJIOKH, B3aMMOJIEICTBHE  pacTBOPOB
eJIKOT0 HaTpa u xXJ0pUzAa Meny,
B3aUMO/ielicTBUE pacTBOpOB YKCYCHOU
KHMCJIOTBI U T'HJipokap6oHaTa HaTpus. 2. Tunsl
XUMHUYECKUX peakLuiu: pasJioxkeHue
ruapokcuga wmenu  (II), B3aumopgercTBUE
)Kese3a ¢ pactBopoM xjopuga wmeau (1),
B3auMmoencTBue okcuga wmeau (II) ¢
PacTBOPOM COJITHOM KUCJIOTHI.

PacyéTtHbie 3aJayvyH. BreruucieHnue no
XUMHWYECKHUM YPaBHEHUAM MaccChl, KOJIUYECTBA
BELIECTB: a) BCTYNIMBUIUX B peaKLHIo;

6) 06pa30BaBIINXCA B pe3yJIbTAaTe PeaKIUU

3. MeTOoAbI XUMUHU

1y

1. MeTo/ibl, CBSI3aHHblE C U3YYEHHEM BEIECTB:
HabJII0/IeHHE, OTHCaHMUe, CpaBHEHHUE,
XUMHAYECKUH 3KCHEepUMEHT. XUMHUYECKHH S3bIK
(TepMuHBI, Ha- 3BaHM$, 3HAKH, QOPMYJIbI,
ypaBHeHHUs). [loHsATHE 06 UHAMKATOPAX.

JlaGopaToOpHBIil ONBIT. M3MeHeHUe OKpacKu
MH/IUKaTOPOB B Pa3/IMYHbIX Cpesiax

Ha6saopaThb JleMOHCTpUpYyeMble u
CaMOCTOSITEJIbHO  NPOBOJMMbIE  OINBITHI.
OnuceiBaTh CBOWCTBA M3y4YaeMbIX BelleCTB
Ha OCHOBE HabJII0IeHu 3a 1706

npeBpaleHUsIMH.
YuuTbcsa NPOBOJIUTH XUMUYECKUI
3KCIEePUMEHT.

Cob6uto1aTh TEXHUKY 6€e30MaCHOCTH.
Wcnonb3oBaTb MeTOJ, CpaBHEHUsS MNP

XdpaKTEepPUCTHUKE CBOWCTB BeleCTB




XapaKTepHCTmca OCHOBHBIX BU/10B

Pa3des yue6HO20 KosmmuecrBo
KvpCd 9ACOB OcHOBHOe coAeprKaHue 110 TeMaM AeATe/IbHOCTH YYeHHKa
P (Ha ypoBHe y4eOHbIX AelICTBHU)
4. BemiecTBa B 8u YcraHaB/iMBaTh MeXnpeAMeTHble CBA3U.

OKpyKamwllel Hac
NpUPOJEe U TEXHUKE

1. YucTele BelecTBa U CMeCH.

2. [IpakTnyeckas pa6ota Ne 2.04yucTKa

BellleCTB.

3. PactBOpHI.

4. Cnoco6bl BbIpaXkeHUs1 KOHLLEHTPaLU1

pacTtBOpOB. Pelienue 3aza4.

5. [IipakT4yeckas pa6orta Ne 3. [IpurotoBjieHue
pacTBOpa 3aZlaHHOU KOHLEHTPpaL1H.
JleMOHCTpaLuu.

1. Pazpesienue cMecell pa3iMuHbIMA METOJAMU.

2. Konnexkuusi «<HedThb 1 HepTENPOAYKTHI».

3. PacTBOopeHUe BelecTB € pa3JIM4YHbIMU
CBOMCTBaMH.

4. Ycn0BUS MU3MeHEHUs1 paCTBOPHUMOCTU TBEPABIX U
ra3oo6pa3HbIX BEIECTB.

5. TenuioBble 3pdeKThl NPU PaCTBOPEHUU:
pacTBOpeHUe CEPHOM KHUCJI0Thl, HUTpaTa aMMOHMUSI.
JlaGopaTopHbI€E ONbITHI.

1. [IpuroToBJieHHE U Pa3JI0KEHHE CMECH KeJle3a U
cepbl, pa3fiejieHue cMecyd HeTH U BOJBbI.

2. HccnepmoBanue U3MYECKUX U XUMHYECKHX
CBOWCTB IPUPOJHBIX BelllecTB (M3BECTHSIKOB).

3. CpaBHeHHe TpO06 BOJbI: BOJIONPOBOJHOM, U3
rOpPOJICKOT0 OTKPBITOIO BOJ0EMA.

PacyéTHbie 3aJa4yM. 1. Breruucienue
KOHIIEHTPAIlMX pPacTBOpPOB (MaccOBOW J[0JIN)IIO
Macce pacTBOPEHHOTO BEIIECTBA W O0O0BEMY WIH
Macce pacTBOPUTeIS.

2. Bpruucienume Maccel, 00bEMa, KOJIMYeCTBa
pPacTBOPEHHOTO BeLIeCTBA M pPACTBOPUTEJS 110
omnpe/ieJIEHHONM KOHI[eHTPaLUU pacTBopa.

Tembl TBOpYECKUX Pa6oT. BeuecTBa

YuuTbcsa NPOBOJUTH XUMUYECKUHN
3KCIEPHUMEHT.

HaGawopaTe  npeBpaljeHHUs1  M3y4aeMbIX
BEIllECTB.

OnuchiBaTh CBOMCTBA BellleCTB U CMecel B
xojie JIeMOHCTPAIMOHHOTO U
JIabopaToOpHOTO 3KCIIEPUMEHTOB.

CpaBHI/IBaTb YUCThble BelleCTBa M CMECH.
YmMmeThb pa3gesdaTb CMeCH.

[IpoBoguTh OYMCTKY BellleCTB
OTCTauBaHUEM, buabTpOBaHNEM,
BbIIIApUBaHUEM.

Jlenatb BBIBO/I bl U3 pe3yJIbTaToB
NpOBeJEHHbIX XUMHYEeCKUX OTBITOB.

CocTaB/ATh KJIACCUPUKAIMOHHBIE CXEMBI.

[IpuMeHATH CUMBOJIMKO-TpadudecKue
CpezCTBa HaIJIAAHOCTH.

BeruucaaTb MacCOBYIO J,0JI10
pPacTBOPEHHOTO BelLleCcTBA B pacTBoOpe.
[IlpuroraBivBaTh  pacTBOpPbl  33aJaHHOU
KOHLIEeHTpPaLHH.

[Tonb3oBaTbcss uHbOpMaLUed U3 APYTrUX
WCTOYHUKOB JJI TOATOTOBKU KpaTKUX
COOOIIEeHUH.

[OTOBUTH KOMIIbIOTEPHbIE NMPE3EHTALUHU 110
TeMe




Pa3des yue6HO20
Kypca

KosmyecTBO
4acoB

OCHOBHOe coJep:KaHHe [0 TeMaM

XapaKkTepuUCTHKAa OCHOBHBIX BH/I0OB
AesATeJTbHOCTH YYeHUKa
(Ha ypoBHe y4eOHbIX AeCTBUN)

B TexHuKe. [lojsiydeHne BellleCTB C 3aJaHHBIMHU
CBOMCTBAMHM — OCHOBHasl Ipo6JieMa XHUMUH.
[IoHsAITHE O BellleCTBax KaK O CbIpbe, MaTepHasax u
npoaykiuuu. [lpuposooXpaHUTe/IbHOE 3HAYeHHe
OUYUCTHBIX COOPY)KEHUH M 3KOJIOTUYECKH YUCTHIX
TEXHOJIOTUH

5. [loHaTHE O ra3ax.
Bo3ayx. Kuciopoga,.
I'opeHue

(749)

1. 3akonnl leii-Jltoccaka u ABoragpo. Pemienue
3a/la4y: pacy€Thl HA OCHOBAaHNU ra30BbIX 3aKOHOB.
2. Bospyx — cMmech rasos.

3. Kucsopos — XxMMUYeCKU 3JIeMeHT U IPOCTOoe
BelecTBo. [losrydyeHue kucaopoga. XuMHu4decKre
CBOWCTBA M IPUMeHeHHe KUCI0poJa.

4. [IlpakTyeckan pa6ota N2 4. [TosydyeHue
KHCJIOpOJia U U3y4eHHe ero CBOKCTB.

5. KontposabHas paboTta N2 2.

JemoHcTpauuu. 1. [losryyeHue kucsopozaa.

2. CxuraHue B aTMochepe KHUCJI0PO/ia CEPHI, YA,
KpacHoro ¢ocdopa, xese3a.

3. OnbITh], NOATBEPXAAIOLIME COCTaB BO3/yXa.

4. OnbITHI 10 BOCNJIaME@HEHHUIO U I'O- PEHUIO.
PacuyéTHble 3a/a4yM. 1. Onpepnenenue
OTHOCHUTEJIbHOW NJIOTHOCTH Ta30B MO 3HAaYeHHUAM
MX MOJIEKYJIIPHBIX Macc.

2. OnpefiesieHUe OTHOCUTEJIbHBIX

MOJIEKYJISIPHBIX MAcC ra3006pa3HbIX BEIIECTB 10
3HAYEeHHIO UX OTHOCHUTEJIbHOM MJIOTHOCTH.

TemMbl TBOpYeCKHX pa6oT. Atmocdepa —
BO3JylIHass o6osiouka 3emyuu. TeHJeHIMU K
M3MeHeHHI0 cocTaBa Bo3ayxa B XXI B. OCHOBHbIE
HMCTOYHUKHU 3arps3HeHUus aTMocdepsnl. TpaHcnopT
— OJIJMH U3 OCHOBHBIX MCTOYHHUKOB 3arpsi3HeHHUs

Hcnosnb30BaTh MeXINpeAMETHblE  CBS3H.
Hcnonb30BaTh NMpHMepbl pelleHHUs] THIIOB
3a/]a4, 3aJlaYHUKH C MPUBEAEHHBIMU B HUX
aJIrOPUTMaMHU pelleHUs 3a/1ay.

O600UaTh M CUCTEMATU3UPOBATb 3HAHUS
00 M3y4YeHHbIX BellleCTBax.

Y4yuTbcs  pemlaTb  HCC/eL0BAaTENbCKUM
NyTEéM IIOCTaBJIEHHYO npo6semy.
Ha6nromaTe  mpeBpalieHUs  M3y4aeMbIX
BeLeCTB.

OnuceIBaTh CBOWCTBA BEIIECTB B XO[ie
JEMOHCTPALMOHHOTO U  JIJaBOpaTOPHOIO
9KCIIEPUMEHTOB.

YuuTtbcs pPacKpbIBaTh HPUYUHHO-

C/1Ie/ICTBEHHYIO CBSI3b MeX/y PpU3nyecKuMHU
CBOWMCTBAaMMU HM3y4yaeMoOro BellecTBa U
criocob6aMu ero co6MpaHusl.

[IlpuMeHsATH TMOJIyYeHHble 3HAHUA [pU
NpOBEeJIeHUH XUMHUYECKOTO 3KCHepUMEHTa.
YcTaHaB/MBaTh CBA3b MEX/AY CBOHMCTBaMU
BellleCTBa U ero NpUMeHeHUEM.

OT6upaTh Heob6xX0AUMY HHGOpPMALUIO U3
pa3HbIX UCTOYHHKOB.




XapaKTepHCTmca OCHOBHBIX BU/10B

Pa3des yue6HO20 KosmmuecrBo
Kypca wacoR OCHOBHOE€ coep:KaHUe 10 TEMaM AeATe/NbHOCTH y4eHHKa
(Ha ypoBHe y4eOHbIX AeCTBUN)

atMocdepbl. MexayHapoJHOe CcOrJlalleHHe O ['0TOBUTH KOMIIBIOTEPHbIE NIPEe3eHTALMU 110
3amuTe aTMocdepsnl TeMme

6. OCHOBHBIE KJIaCChl (12 4) 1.Okcugpl M HMX COCTaB, HOMEHKJ/ATYypa, UccnenoBaTh CBOWCTBA H3y4aeMbIX

HeopraHu4YecKHux kjaaccupukanus. [loHsaTue 06 aMpoOTEPHOCTH. BeLleCTB.

coeAUHEeHUuM 2. OcHOBaHHMs — IU/APOKCH/{bI OCHOBHBIX Hab6awopath ¢usdyeckue W XHMHYECKHUE
OKCH/IOB. npeBpalleHust M3y4yaeMbIX BellleCTB.
3. KucioTel: coctaB M HOMEHKJIATypa. ONUCHIBATD XUMHYeCKHue peaxiLuH,

4. Cosvi: cOCTaB U HOMEHKJIAaTypa.

5. XMMHUYeCcKHe CBOMCTBA OKCH/IOB.

6. XuMHU4eCcKHe CBOMCTBA KUCJIOT.

7. [lonydyeHue U XuMU4YeCcKre CBOMCTBA
OoCHOBaHUU. AMdoTepHbIE THAPOKCUbI.

8. XuMuyeckue cBoMcTBa coJsied. ['eHeTHuYecKas
CBfI3b  MEeX/Jy KJaccaMu  HeOpTraHUYEeCKHUX
CoeIMHEeHUH.

9. O600611eHMe 3HAaHUH 110 TEME 6.

10. [IpakTHyeckKas pa6ora Ne 5.

HccnemoBaHue CBOMCTB OKCUJIOB, KMCJIOT,
OCHOBaHMH.

KouTposibHas pa6ora Ne 3. leMoHCTpanum. 1.
06pasipl coelUHEHUN — MpeJICTaBUTeeN KJIacCOB
KHUCJIOT, COJIel, HepacTBOPUMbIX OCHOBAHUH,
1ieJiouen, OKCU/0B.

. OIBITHI, WJUIIOCTpUpYyomie CylueCTBOBaHH e

reHeTU4YeCKOW CBA3U MeX/y COeJMHEHUAMU
docdopa, yrieposaa, HATPUS, KaJTbIIHS.

3. B3auMopelicTBue KaabLUA U HATPUS C

BOJIOH.

4. leicTBUE UHAMKATOPOB.

5. OmbIThl, WUIIOCTPUPYIOIHE XUMHYECKHE

HabJitojaeMble B X0/le IeMOHCTPALMOHHOT O
Y J1JaboOpaTOPHOT0 9KCIEPUMEHTOB.

JlenaTpb BBIBO/IbI U3 pe3yJIbTaToB
NpOBeAEHHBIX XUMHUYEeCKHUX ONBITOB.
KnaccuduuupoBaTh ulydyaeMmble BelecTBa.
CocTtaBiATb POpPMYyJibl OKCUJOB, KHCJOT,
OCHOBaHMUH, coJsiel.

XapakTepHn3oBaTb COCTaB M CBOWCTBA
BELIeCTB OCHOBHBIX KJ1acCOB
HeopraHW4YecKux CoOeIUHEHUH.

3anuceiBaTb  ypaBHEHUS  XUMHYECKHX
peakuuu.

Ocy1ecTBISATh TeHETUYECKYIO CBSI3b MEXAY
KJIaCCaMU HEOpraHUYeCKHUX COeJUHEHU




Pa3des yue6HO20
Kypca

KosmyecTBO
4acoB

OCHOBHOe coJep:KaHHe [0 TeMaM

XapaKkTepuUCTHKAa OCHOBHBIX BH/I0OB
AesATeJTbHOCTH YYeHUKa
(Ha ypoBHe y4eOHbIX AeCTBUN)

CBOWCTBA OTJeJbHbBIX KJACCOB He- OpraHU4YecKUX
COeIMHEHUH.

6. O6pa3libl MPOCTHIX BEIECTB U UX COeIUHEHUN
(okcHUJOB W THAPOKCHUZOB), 06paA30BAHHBIX
3JIeMeHTaMU OJHOT0 leproja.

JlabopaTopHbIe ONBITHI.

1. PaccMoTpeHune 06pasioB OKCHUOB: yrJjepoja
(IV), Bogopoaa, pochopa, Meu, Kaabliys, Kese3a,
KpeMHHUsI.

2. Ha6usopeHue pacTBOpU- MOCTH OKCH/IOB
aJIIOMUHMUS, HATPHUs, KaJIbLUsl U Me/IU B BOJIE.

3. OnpepeneHve KUCJIOTHOCTU - OCHOBHOCTH
Cpe/ibl paCTBOPOB C IOMOLLbI0 HHAMKATOPA.

4. BzauMojeicTBUE OKCUZ0B KasibLius U pocdopa

c BOJIOH, onpesesieHUe XapakTepa
06pa3oBaBILIerocs oKcHJa c IOMOIIbIO
UH/MKATOpA.

5. Bsaumogeiicteue okcuaoB mMeau (I1) u nuHka c
pacTBOPOM CEPHOU KUCJIOTHL.

6. [lony4yeHue yriekucaororasau
B3aHMMO/IeMCTBHE €T0 C U3BECTKOBOU BOIOM.

7. B3aumoielicTBue MeTa/lIOB (MarHus, UHKA,
»KeJsie3a, Me/I1) C paCTBOPaMH KHUCJIOT.

8. BauMozielicTBHEe pacTBOPOB KUCJIOT CO
11eJI09aMH.

9. B3auMogielicTBHe pacTBOPOB KUCJIOT C
HepacTBOPUMbIMU OCHOBAHUSIMU.

10.  IlosydyeHue HepaCTBOPUMBIX OCHOBAaHUH
Y MCC/le[JoBaHMe UX CBOMCTB (Ha IpUMepe
rUJPOKCU/A IIMHKA U TuApokcuaa Meau (11))

Paszgeu 1. XuMuyecKue 3/1eMeHThI, BellleCTBa U XUMHYeCKHe peaKIMH B CBeTe 3JIEKTPOHHOM TeopuM (22 4)




XapaKTepHCTmca OCHOBHBIX BU/10B

Pa3des yue6HO20 KosmmuecrBo
Kypca wacoR OCHOBHOE€ cojep>kaHue [0 TeMaM AEATENLHOCTH y9eHUKa
(Ha ypoBHe y4eOHbIX AeCTBUN)

7. CTpoeHue aToMma. 54 1. CocTaB U BakHeHIllIMe XapaKTepPUCTUKH aToMa. Hcnosb30BaTh  MeXIpeAMeTHble  CBA3U.
Ilepuoanyeckum 2. U3oTOnbl. XMMUY€ECKHUE 3J1EMEHTHI. MopenvpoBaTh CTpoeHuUue aToMa.
3aKOH 1 3. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK ATOMOB. O]‘[peﬂej[HTb IIOHATHUS «XUMHUYECKUU
Ilepuoanyeckas AemoHcTpanyu. 1. Mozie/i1 aTOMOB PasiMi- HEIX | 3/1eMeHT», «TIOPSI/TKOBBI HOMeEp»,
cUCTeMa XUMUYeCKHX 3/IeMEHTOB «MaccoBoe YUCIOY, «HU30TOI»,
3jieMeHTOB /[I.H. 1. CBOMCTBA XUMUYECKHX 3JIEMEHTOB UMX «OTHOCHTeJIbHad aTOMHada Mmaccay,
MeHpesieeBa nepuojnieckrue USMEeHEeHN . «3JIEKTPOHHAs1 000JI0YKa», «3JeKTPOHHBIN

2. lleprofi1€CKUi 3aKOH. coii».JlenaThb YMO3aK/IH4YeHHUsI 0

3. [leprognyeckas cucTeMa XMMHUY€ECKUX XapaKTepe USMEHeHHUs CBOJCTE

asneMmeHTOB /I. 1. MeH/iesieeBa B CBeTe TEOPUU
CTpPOEHUs aToMa.

XapaKTepucTHKa XUMUYECKUX 3JIEMEHTOB I10
noJioXkeHu1o B [lepuoguueckoi cucteme.

5. BoinosiHeHUe ynpaKHEHUN U pellleHNe 3a/ay.
JAemoHcTpanuu. 1. Ha6op Tabsulg
«Ileproanyeckrii 3aKkoH» U «CTpoeHHe aTOMax.

2. JleMoHCTpanys 06pa3iioB eJOYHbIX METAJJIOB
Y raJloreHoB.

3. B3auMogelicTBue 111€/10YHbIX METAJJIOB U
rajJloreHoB C IPOCTBIMU U CJI0KHBIMH BeLleCTBAMU.
TeMbl TBOpYECKHUX PAOOT. 3HAUEHHE
[lepuogryeckoro 3akoHa /it pa3BUTHA HAYKU U
TexHUKHU. Pousib [leprogndeckoro 3akoHa B
CO3/laHUU HayYHOH KapTUHbI MUpa

XUMHUYECKHUX 3JIEMEHTOB C YyBe€JHW4Y€HHEM
3apA40B aTOMHBIX A/ €ep.

Knaccuduuuponathb M3y4YeHHbIe
XUMHUYECKUE 3JIEMEHTbl U HUX COeJUHEHMUS.
CpaBHHUBATh CBOMCTBaA BEIEeCTB,

NpUHAAJeXallMX K pasHbIM KJaccam;
XMMHUYECKUE 3JIEMEHTbl pa3HbIX TCPYIII.
YcTraHaB/MBaTh BHYTpHU- U
MeXIpeaMeTHbIe CBSI3H.

OnuchiBaTh UM XapaKTepU30BaThb CTPYKTYpPy
TabIUIbI «[lepuoauyeckas cucreMa
XUMHUYeCcKux ajseMeHTOB /J.W. MeHaeneeBa»
(kopoTkas ¢opma).

PasnuuyaTh mepuo/bl, TpyIbl, IJIaBHbIE U
N060YHbIE MOATPYIIIbI.

XapaKTepru30BaTb XUMHYECKHE 3J€MEeHTbhI
1o MnoJsioXkeHuto B [lepuouyeckoit cucreMme
JI.U. MeHeneeBa.

CTpyKTypupOoBaTb MaTepuaJ O XU3HU U
gearenbHoctn  J.U. MenpgeneeBa, 06




XapaKTepHCTmca OCHOBHBIX BU/10B

Pa3des yue6HO20 KosmmuecrBo
OCHOBHOe coJep:KaHHe [0 TeMaM AeATeJIbHOCTH YYeHUKa
Kypca Hacos (Ha ypoBHe y4eOHbIX AelICTBHU)
YTBEPXKAEHUU Y4YEeHUA O INepUOSUYHOCTH.
Ot6bupath UHHPOpPMALMIO U3  APYTrUX
WCTOYHUKOB [JJd IOATOTOBKU KpaTKHUX
COOOIIEeHUH.
['OTOBHATH KOMIIBIOTEPHBIE MIPE3eHTALMH 110
TeMe
8. CTpoeHue BeLiecTBa 44 1. XuMU4ecKasi CBSI3b. PasrpaHuyuBaTh MOHATHUS «XHUMHUYeECKas
2. KoBasieHTHas CBsI3b U €€ BUJIbI. CBA3b», «KpHUCTAJJINYeCKad peméTKa».
3. MoHHada cBA3b. 0606maThb MMOHATHUSA «KOBaJIeHTHad
4. CTeneHb OKUCJICHHUS. HemnoJIsspHas CBA3b», «KOBaJIEHTHaA
5. OnpejiesieHHe CTENEHH OKUCIEHUs U noJisipHas CBA3b», «UOHHad CBA3bY»,
cocTaBJieHHe GOpMyL. «MOHHad  KpUCTa/UIM4yecKasd  pelléTKar,
Kpucraninyeckoe cTpoeHHe BelllecTBa. «aTOMHad KpUCTa/UIMYecKas peléTKar,
JeMmoHcTpanuu. 1. B3auMoelicTBue HaTpUs € «MOJIEKYJIApHas Kpucrajyiyyeckad
XJIOpOM. peleTKa.
2. Mojiesiv KpUCTAIMYECKUX PEIIETOK BEIECTB C YMeTb COCTaBJATbL CXeMbl 00Opa30BaHUA
HWOHHBIM, aTOMHBIM Y MOJIEKYJIAPDHBIM CTPOEHUEM. BellleCTB C pa3JII/I‘{HbIMI/I BUJAaMU
3.Bosronka nona. XUMHUYECKOU CBSI3H.
4. Vcnapenue TBEPAOro yryiekucsoro rasa. 5. Habop | yyary XapaKTeph30BaTh CBOMCTBA
aTOMOB /1A MOJENMPOBAHUA CTPOEHUA BEWECTB C | poyiacrpy  3mas  ero KPHCTALTHYECKYI0
KOBaJIEHTHOU U UOHHOMU CBA3bIO "
pPEeLETKY.
MopenupoBaTh CTpOEHUE  BeEILeCTB C
KOBaJIEHTHOH 5 HOHHOM CBSI3BIO.
OnpenensaTthb CTelneHb OKHMCJIEHUSA
3JIEMEHTOB.
CocTaByisATh GOPMYJIbI BELECTB MO CTENEHU
OKMCJIEHHUS 3JIEMEHTOB
9, XumMmuyeckKue 5y 1. Peakuuy, nporekarmliue ¢ M3MeHeHHeM U 6e3 | 06061aTh MIOHATUA «OKUCJIUTEJbY,




XapaKTepHCTmca OCHOBHBIX BU/10B

Pa3des yue6HO20 KosmmuecrBo
OCHOBHOe coJep:KaHHe [0 TeMaM AeATeJIbHOCTH YYeHUKa
Kypca Hacos (Ha ypoBHe y4eOHbIX AelICTBHU)
peaknuM B CBeTe M3MEeHeHHUs CTEeNeHU OKUCIEHH . KOKHCJIEHUEe», «BOCCTAHOBUTEJIb»,
3JIEKTPOHHOM TeOpUHU 2. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE «BOCCTaHOBJIEHUEY.
peaKkuy. PacnosnaBaTh ypaBHEHHA OKHCJIHUTEJIbHO-
3. PacctaHoBka  kK03QPUIMEHTOB  MeTOAOM BOCCTAHOBUTENbEBIX peaKIHil.
3/IEKTPOHHOTO Ganaca. PacctaBiaTe KO3QOULMEHTBI MeTOA0M
KoHTposbHasa paéora N2 4. 6, 7. 3/IEKTPOHHOTO 6ajIaHCa.
O6CY>KA€HI/IC IIPOEKTOB, BBINIOJIHEHHBIX | YcTaHaB/JIUBaATh BHYTpHU- U
06y4aoIUMHCH. MexIpeaMeTHbIe CBSA3H. CocTaBATH
JleMoOHCTpanus. [IpuMepsl _ OKMCIMTENb- | i yjaccupUKALMOHHbIE CXeMBbl,
HO-BOCCTAHOBHTEJIBHBIX  PEAKUMH  PasNM4HBIX | chappyrenpHbe H 0606IAONIME TAGIHIIbL.
THIOB:  TrOpeHHe  BeLlecTs, B3auMojelicTene OT6upaTh MHOOPMANHMIO M3  APYTHX
MeTa/UIOB €  TrajJoreHaMH, CepoHd, a30TOM
(o6pa3oBaHMe HUTpUTA JIMTHUA), pacTBOpaMHu HCTOqHHKQP AJA TIOATOTOBKM — KPATKHX
KHCJIOT U COJIEN. COOOIIEHHH.
TeMa TBOpYecKoil paGoTbL PaccMorpenue u | | OTOBUTH KOMIIbIOTEPHbIE NPe3eHTalMH MO
aHa/u3 B3aMMOOOYCI0OBJIEHHOCTH COCTaBa, TEME
CTpOeHus, CBOMCTB BellecTBA U ero
MPaKTUYECKOTO 3HaUYeHUs (Ha JIIo60M mpumMepe)
10. Boaopoa — 24 1. Bopopo/y — 3/1eMeHT U IPOCTOE BELLEeCTBO. Hab6awopaTte  npeBpaulieHUs  M3yd4aeMbIX
POXKAAWIIUHA BOAY U [Tony4yenue BogopoAa. BenjecTB. OnuchbIBaTh CBOMCTBA BEIIECTB B
3Hepruio 2. XuMH4ecKHe CBOMCTBA U IpUMEHeHHe Xo0/ie JleMOHCTPALUOHHOTO u
BoZopoJa. Boaa. J1abOpaTOPHOTO 5KCIIepUMEHTOB.
JdemoHcTpauuu. 1. [lonyyeHue Bogoposa Co6I01aTh npaBuia TeXHUKH
B J1abopaTopUH.
2. 3apgaka annaparta Kunna. Ge30nacHOCTH.
3. OnbIThI, NOATBEPKAAIOLHME HU3KYIO YauTbCA PacKphIBATE MpUINHHO-
MIOTHOCTD BOJOPO/A. CJIeICTBEHHYIO 3aBUCUMOCTb Mexay
4. luddysust Bogoposa. bu3nvyecKMMH CBOWCTBAaMM H3y4aeMOro
5.TopeHue Bosopo/a. BellecTBa U CIOCOGAMU €ero CoOMpaHUSs
6. BoccTaHoB/IeHHE MeIH U3 €€ OKCH/IA [I[puMeHATbL 1NOJIy4eHHble 3HAaHUA [pU

B TOKe BOI0pO/ia.

NpoBeA€HUN XHUMHYECKOI'O S3KCIIEpHUMEHTA.




XapaKTepHCTmca OCHOBHBIX BU/10B

Pa3des yue6HO20 KosmmuecrBo
pCd wacoR OcCHOBHOe coAeprKaHue M0 TeMaM AeATe/IbHOCTU YYEeHUKA
P (Ha ypoBHe y4eOHbIX AelICTBHU)
7. OnbITHI, MOATBEPKAAOLHE XUMUYECKHE YcTaHaBJIMBATh CBA3b MEXAy CBOWCTBAMH
CBOMCTBA BO/IbI BeleCcTBa U ero NpruMeHeHHEeM.
OTbupaTbh HEOOXOJUMYI UHPOPMALUIO U3
APYTrUxX HCTOYHUKOB
11.TasoreHnl 44 1. TasoreHbl — XUMHYECKHE 3JIEMEHThI U Hcnosib30BaTh 3HaHUSA JJisI COCTaBJIEHUS

MPOCTHIE BELECTBA.
2. dusryecKUe ¥ XMUMHUYECKHe CBOMCTBA
raJloreHoB.

3. XsnopoBogopog,.
csoTa. XJIOpUahbl.
I[IpakTu4dyeckKkass pa6éora Ne 6.
COJISIHOM KMCJIOThI M ONBIThI C HEN.»
JdemoHcTpauuu. 1. [losyyeHue xsopa.

2. BsauMogelicTBUe C XJIOpOM HaTpud,
CypbMBlI, 3KeJie3a, KpacHoro ¢pocdopa.

XsopoBogopoaHasi  KH-

«IlonyyeHue

3. OGeciBeyMBaHHe XJOPOM  KpacCsIIUX
BeILeCTB.

4. CUHTE3 XJIOPOBOJIOPO/A.

5. [TonyyeHue xJIOpOBOZOpPOJA peakLHueHl

oOMeHa U pacTBOpPEHHE ero B BoJie.

6. BsaumoerictBue 6bpoMa U vuoja ¢
MeTaJlJIaMH; pacTBOpa Mo/ja C KpaxMaJsoM.

7. PactBopeHue 6pomMa U noja

B BOJI€ U OPTaHUYECKUX PACTBOPUTEJISX.

8. B3auMHOe BbITECHEHUE TaJIOTEHOB U3
pPacTBOPOB UX COJIEN.

Jla6opaTopHble oOnbIThbl. 1. Pacmo3HaBaHue
COJITHOW KHCJIOTBI U XJIOPWU/JIOB, GPOMH/IOB,
WOJTU/IOB.

2. OT6esnBaIMe CBOWCTBA XJI0pa.

XapaKTepPUCTUKH €CTeCTBEHHOTO
CeMeMCcTBa rajoreHoB.

HaGawopaTh  mpeBpallleHHUST  HM3y4aeMbIX
BelleCTB.

OnuceIBaTh CBOHMCTBa BeIeCTB B X0Je

JIeMOHCTPALMOHHOTO U J1abopaTOPHOIO
3KCIIePUMEHTOB.

YcTaHaBnIMBaTh CBA3b MeEXJy CBOWCTBaMH
BelllecTBa U ero IpUMeHeHUEeM.
YcraHaBavBaTh BHYTpH- U
MeXIpeJMeTHbIe CBA3U.

CobsrofaTh npaBuJa TeXHUKHU
0e30MacHOCTH




TEMATHUYECKOE IINTAHUPOBAHHUE YPOKOB XUMHH B 8 K/IACCE.

Mertanpeamersbie (M): peryIsiTUBHBIE, TO3HABaTeNbHbIE, KOMMYyHHKaTuBHBIE Y'Y /I; JInunoctasie (JI)

NeNe
ypox Il1anupyeMbie pe3yJIbTaThl 06y4eHUus BO3MOIKHBIE
HalnpaBJIeHUH
OB Bo3moXkHbIE P -
Bo3MOxH TBOP4YECKOM,
OcBoeHue BUABI
Tema (pa3zaen), ble HuccaesoBaTe
npeaMeTHBIX AeATe/IbHOCTH .
KOJI-BO YacOB ., dopmbl bCKOH,
3HAaHUM yva y4yamuxcsa/ .
KOHTpOJA NMPOEeKTHOM
(6a3oBbIe
AeATe/IbHOCTH
NMOHATHSA)
y4auguxcs
1 Bo3HHWKHOBeHUE dopMHUpoBaHUE M. yMeHHe CaMOCTOSITeJIbHO omnpenessaThb | Pabortac 3agaynuk | Kak Bo3HuKkJIa
XMMUHU KaK HayKH. | IepBOHAYaJIbHBIX LjeJId CBOero 06y4eHusl, CTABUTb; BbIAEJATh | yUeOHUKOM, XUMHUYecKasd
[IpegMeT XHWMUHU. | CUCTEMATU3UPOBAHHBIX o0lLMe NpPU3HAKU OINpeJe/eHHOTO KJjacca | BbIIOJHEeHHUe HayKa
3HaueHUe XMMHUU. | NpeACTaBJEHUN O BELleCTBaX, npeAMeTOB W sIBJAEHUH,  HaXOJWUTb | 3aJJaHUU B B snabopatopuu
npeAcTaBJeHUN 0 3HAaYEHUHN pa3auyrs MeXAy HUMU; TeTpaju aJIXMMHUKa
XMMHUYECKOW HAyKHU B pelleHUM | MOHUMaHUe 3HAauyeHUs TaKUX NOHSATUM, KaK | 3aloJIHEHUE
COBpPEMEHHBIX IKOJOTUYECKHUX TEOpHs], SKCIIEPUMEHT, aHaJIM3 U CHUHTE3; | TabJUILbI
npo6JieM, 3HaHUe NIpeJMeTa U NOHUMaHUe 3HAaYMMOCTH
3a/1a4 XMMUH, IPaBUJI npodeccuoHalbHOU eI TeJIbHOCTU
NOBeJleHUs B KAOUHETe, YMEHUE | XUMHUKOB.
OTJIMYATh TeJIa OT BEIEeCTB. JI. bopMupoBaHue OTBETCTBEHHOTO
[Ipuob6peTeHue onbiTa OTHOIIEHUS] K YYEeHHIO, pa3BUTHE U
VICNIOJIb30BaHUA Pa3/INYHbIX HaBBIKOB CaMOCTOSITEJIbHOM paboThl C
MeTO/I0B U3yYeHHUS BEIEeCTB, y4eOHbIMU NOCOGUSIMH, JApyruMu
yMeHUE OObIACHATH MHGOPMALIMOHHBIMU pecypcaMu;
3HaYeHHe XUMUYECKHUX dbopMupoBaHUe yOexX/IeHHOCTH B
TEPMHHOB NO3UTUBHOM PpPOJM XMMHUHU B KHU3HU
obuiecTBa, TNOHUMMaHUe  OCOGEHHOCTeH
METO/IOB, MpUMeHsIeMbIX B
npodeccuoHalbHOU eI TeJIbHOCTU
XUMHUKOB.
2 IIpakTHNYeckas OBJ1aieHNe HaBbIKaMU M: PazBUTHE HaBbIKOB CAMOOPraHU3aL 1 BrinosiHeHue OTueT 0
paéora Ne 1 | 6e3omacHOro obpaiieHusi ¢ y4eOHOU 1eITeIbHOCTH, IOUCKA CPEACTB ee | MPaKTUYECKOH BBIMOJIHEH
«IIpueMsl BeleCTBaMHU, UCNI0JIb3YEMBIMU | OCYIIECTBJIEHHUS], IOHUMaHUe paboThl B 5078




oGpaieHu C | B IOBCeIHEBHOM KU3HU, 3HAaHUE | 0COGEHHOCTEN Tpy/Aa nepcoHana COOTBETCTBUM C | NMpaKTUYeC
JIa6opaTOpPHBIM | JIaGOpPaTOPHOTO 06OPY/I0BAHUS | XUMHUYECKON JITaG0PaTOPUH WHCTPYKLUEN KoM
060OpyAOBaHUEM | U XMMHYECKOU MOCy/ibl, paBus | JI. Pa3aBuTHe yMeHU ypaBJasTh CBOEH paboThl
» MoBeJIEHUSI U TeXHUKU N03HaBaTEJbHOM JIeSITEeJbHOCThIO,
6€e30MacHOCTU B KabUHETe OIIeHUBATh CUTYyalUIO U OTIEPATUBHO
XUMUHU NpUHUMATh pellieHUe, HaXOAUTh
aJieKBaTHbIE CII0COOBI B3aUMO/IENCTBUS C
O/ZTHOKJIACCHUKaMU BO BpeMs yueOHOH
JesITeJIbHOCTH
Pazzen 1 BemecTBa U XUMHYeCKHe SIBJIEHUS] C MO3ULUNA aTOMHO-MOJIEKYJSIPHOTO yiyeHus (46 4.)
Tema 1. XMMu4eckHe 3JieMEHThI U BelleCTBa B CBeT€ aTOMHO-MOJIEKYJ/sIDPHOTrO y4eHus (12 yacos).
[TonsaTue YMmeHue OINKCHIBATh U | M.oBiajieHUe CBeJeHUSIMU O CyI[HOCTU U | PaGoTac TecTbl
«BEILeCTBO» B | XxapakTepu3zoBaTb Pusudeckue | 0C06eHHOCTAX PU3UUECKUX U XUMHUYECKHUX | yYeOHUKOM, 3alayHUK
¢u3uKe U XUMHUHU | U XUMUYeCcKHe SBJIEHHUS, | IBJeHUH, pa3BuThe crnocobHoctell K | IlpoBenenue UKT
dusnueckue Y | HAbJIIoJaTh M CPaBHHUBATh | HAOJIOJeHUAM, CcHCcTeMaTHU3aluU | 1ab0opaTOPHbBIX
XUMUYEeCKHe CBOMCTBA BelllecTB. | UHGOpPMaALlMM, CIOCOOHOCTH  BBIJEJSATb | ONbITOB
sIBJIEHUS. nuddepeHIMPOBATH HauboJiee BBIMIOJIHEHUE
busuveckue W XUMHYECKHe 3a/laHUH B
ABJIEHHUS. TeTpaau
BeinosiHeHue
TecTa
AtoMm. CTpoeHnue 3HaHUe NOHATUN «ATOMM. M. Yrayb6seHue npecTaBJieHUH o | Paborac TecTsl Besmkuit XUMUK
aToMa. «MoJsekyibl». «XUMHUYECKHE MaTepuaJbHOM €eJUHCTBE MHUPA, pPa3BUTHE | yUeOHUKOM I.5
OTHOCUTe/NbHAA 3JleMeHThI». «M30TON» YMeHue | M HaBBIKOB CaMOCTOAATENIBHO ro | [IpoBenenue 3afauHuK
aToMHas Macca. pasauyaTh npUobpeTeEHUs HOBBIX 3HaHUH, | 1a60pPaTOPHBIX 0 XUMHU.
AToMHO- NoHATHUSA «AToM». «MoJjieky/a». | caMoOpraHu3alyu y4ebHON JesTeJbHOCTH | OMbITOB 8 kutacc
MOJIEKYJIIpHOE «XUMHUYECKHUH 37IEMEHTY, U TIOWCKA CpeACTB €e OCYILEeCTBJIEeHHS, | BbINIOJHEHNE H.E.Kysue
y4eHHUe. MO/leJIMpOBaTh CTPOEHUE TpeHUpoBKa mnamsATu. PopmupoBaHWe U | 33JJaHUU B 1J0Ba,
XuMuyeckui MOJIEKYJI, HAXO/JUTh pa3BUTUE  KOMIIETEHTHOCTH B 006J1aCTU | TETpaju A.H.JIéBku
3JIEMEHT. OTHOCHUTEJIbHYI0 aTOMHYI0 ucrnoJsib3oBanus UKT. H.
Mousekyna, Maccy JI. PazBuTHE FOTOBHOCTH K BbINloJIHEHHE
CTpOEHHE. €caM000OpPa30BaHUIO U PEIIEHUIO0 TBOPUECKUX | TECTOBBIX
3aja4. [laTpuoTHyeckoe BoCcnUTaHUE HA 3asiaHuil Becefa.
npUMepe KU3HU U eATEJbHOCTU PYCCKOTO | PaGoTa ¢
y4yeHoro — xumuka K.Kiiayca 1 oTKpbITHS y4e6HUKOM 11.8,9
VMM XMMHUYECKOTO 3JIeMeHTa PyTEHUS], BbIIOJIHEHHE

Ha3BaHHOTIO B YecTb Poccuu; BocnuTaHUe:

TeCTOBbIX




NaTPUOTU3MA, YBaxkeHHUs K OTeuecTBy, 3a,aHuM
ropZ0CTH 3a 0Te4YeCTBEHHYI0 HayKy. (M.B.
JIoMOHOCOB.
[IpocTeie u YMeHHe connocTaBIATh M. YMeHue co3paBaTh, IPUMEHATh U MopenupoBanue | Tecr,
CJIOXKHbIE MPOCTHIE U CI0KHBIE, npeo6pa30BbIBAaTh 3HAKU U CHUMBOJIBI, MOJIEKY.JT 3a/la4yHUK
BelllecTBa. H3BJIEKaTb HHGOPMAIIUIO UX MO/IeJIU ¥ CXeMBbI JIJIsl pellleHus y4ebHbIX U | PaboTac
BemecTBa XUMUYECKOH GOPMYJIbI MO03HaBaTeJIbHbIX 3aa4. y4e6GHHUKOM 11.6,7
MOJIEKYJIIPHOTO U JI. popMupoBaHUe OTBETCTBEHHOTO [IpoBeneHue
HEMOJIEKYJIIPHOT OTHOLUEHUS K YYEeHUI0, TOTOBHOCTU U JIabopaTOPHBIX
0 CTPOEHHUS. CIIOCOGHOCTH K CaMOPa3BUTHUIO U OMBITOB
3akoH caM006pa30BaHUI0 HA OCHOBE MOTUBAIMU K | BBIIIOJTHEHUE
MOCTOSIHCTBA 00y4YeHHI0 U MO3HAHMUIO. 3a/laHuil B
cocTaBa TeTpaju
BellleCcTBa. BrinosiHeHue
TEeCTOBBIX
3alaHU M
XUMUYecKas YMeTb BBIUUCAATD M. YMeHuUe co3iaBaTh, IPUMEHSATD U Pab6oTa c 3azayu Ha
dopmya. OTHOCHUTEJIbHYI0 npeo6pa30BbIBATh 3HAKU M CHMBOJIBI, y4e6HUKOM .10 | BbIYUC/IEH
OTHocuTesbHasA MOJIEKYJISIPHYIO Maccy, MO/IeJIA ¥ CXeMBI JIJIS1 pellleHUs Y4eOHbIX U PemleHnue 3ajay | us
MOJIEKYJISIpHas MacCOBBbI€ JIOJIM 3JIEMEHTOB B N03HaBaTeJIbHbIX 3a/1a4, YMeHUe BrinosiHeHUue 3aJlayHUK
Macca. MaccoBas coeJUHEeHUU. Pa3BUTHE yMEHUN | MPOBOJAUTH BbIUUCIEHUS. TeCTOBBIX n.1.3.1.4
J0JII XMMHUYECKUX | IPOU3BOAUTDL pacyeThl 110 JI. popMupoBaHUE OTBETCTBEHHOTO 3a/laHuM
3JIEMEHTOB B XUMHUYeCKUM GOopMyJiaM OTHOLUEHUS K YYEHUI0, TOTOBHOCTU U
coelMHEHUSIX. CIIOCOGHOCTH K CAaMOPA3BUTHIO U
caM006pa30BaHUI0 HA OCHOBE MOTHUBAIUU K
00Yy4YEHHI0 U MO3HAHUIO
Pemenue 3aga4 YMeTb BBIUHUCIATH M. YMeHue co3paBaTh, IPUMEHATD U PaboTa c 3ajayu Ha
Ha onpejiesieHre OTHOCUTE/NIbHYIO npeo6pa30BbIBATh 3HAKHU U CHUMBOJIBI, y4e6HHUKOM .10 | BBIYMC/IEH
MacCOBOM JI0JIH MOJIEKYJIIPHYIO Maccy, MO/IeJIM U CXEMBI [IJIsl pellleHUs Y4eOHbIX U Pemienue 3aau | U
XHMUYECKOTO MacCoBbI€ JI0JIU 3JIEMEHTOB B N03HaBaTeJIbHbIX 3a/1a4, YMeHUe BrinoJsiHeHUE 3a/lauyHUK
3JIeMeHTa. coeivHeHUU. Pa3aBuTHE yMEHUN | MPOBOAUTDH BbIUMCJIEHMUS. TeCTOBBIX mn.1.3.1.4
MPOU3BOJAUTH pPacyeThl MO JI. popMHupoBaHHE OTBETCTBEHHOTO 3alaHui
XUMUYeCKUM popMyJiaM OTHOLUEHUS K YYEHUI0, TOTOBHOCTU U
CIOCOGHOCTU K CAaMOPa3BUTHIO U
caM006pa30BaHUI0 HA OCHOBE MOTUBAIUH K
006y4YeHHI0 U MO3HAHUIO
Cucrema [ToHMMaHUe nepruoguyecKoi M. YMeHuHe onpesieIITh NOHATHS, PaboTa c ['eHU# pycckoi




XUMHYECKUX CUCTEMBI KaK co3JaBaTh 060611leHNs], yCTaHABJIUBATh y4eO6HUKOM .12 | 3aZlayHUK | HAYKU
3JIEMEHTOB eCTeCTBEHHOHAYy4YHOU aHaJIoruy, Ki1accuPUIMpoBaTh, BeinosneHue n.1.5
AN MengeneeBa. | kjaccuPUKaLUU XUMHUYECKUX CaMOCTOSITe/IbHO BbIOMpPATb OCHOBAHUA U 3aJlaHui K .12
3JIeMEHTOB. YMeHHUe KpUTEPUHU JJ151 KJaccupuKaL i, BrinosiHeHue
N0J1b30BAThCA NEPUOJUYECKON | YCTAHABJAUBAThb IPUUYUHHO-C/Ee[CTBEHHbIE | TECTOBBIX
Tabsanuel. [loHumaHue CBSA3U M Jles1aTh BbIBO/BI. 3aJlaHui
ctpyktypsl [IT: nepuoss! u JI. BocnMTaHUe: NaTPUOTHU3MA, YBAXKEHUS K
IPYIIbL, NOPSAAKOBBIA HOMep U | OTedyecTBY, FOPAOCTU 33 OTeYECTBEHHYIO
OTHOCHTeJIbHAd aTOMHasA Macca | HayKy Ha IpHUMepe KU3HHY, [eATeJbHOCTH U
Hay4yHoro noasura JI.1. MeniesieeBa.
9 BasieHTHOCT®. YMenue onpenesaTb | M.YMeHue onpesenaTb NOHATHS, Buktopuna 3alayHUK
BaJIEHTHOCTb XUMHYECKUX | CO3/aBaTh 000011[eHNs, yCTAaHABJIUBATh Pab6oTac n.1.6
3JIEMEHTOB. YMeHUe | aHAJIOTUH, KJIacCUGULIUPOBATh, y4eO6HHKOM 11.13
[10JIb30BaThCS [ICX3 1npu | caMOCTOATENbHO BbIOMPATh OCHOBAHHUS U BrinosiHeHue
omnpeneleHuu BaJIEHTHOCTH | KPUTEPUH AJ151 KJIacCuPUKALIMHY, 3a7aHui K m.13
3JIeMeHTa. yCTaHaBJUBATh NIPUYUHHO-CJIe/ICTBEeHHble | BrinmosHeHue
CBSI3U M JleJ1aTh BbIBO/BI. TeCTOBBIX
JI. bopMupoBaHUe OTBETCTBEHHOI'O 3aJlaHui
OTHOILEHUS K yYEHHI0, TOTOBHOCTH U
CIOCOOHOCTU K CaMOPa3BUTHIO U
€caM000Opa30BaHMIO HA OCHOBE MOTHUBALUU K
00y4eHHI0 ¥ NO3HAHUIO
10 | Onpegnenenue YMeHue onpenensaTb M.YMeHue onpenesiTh NOHATHUS, Pa6ora c 3afavyHuK
BaJIEHTHOCTH 110 BaJIECHTHOCTb XMMHUYECKUX co3JaBaTh 0606I11leH s, yCTaHABJIUBATh y4e6HUKOM .14 | n.1.6
XUMHY€ECKON 3JIEMEHTOB. YMeHHUe aHaJIOTUH, KJ1accuPUILMpOBaTh, BrinosiHeHHe
dopmysie u noJsib3oBaTbcea [1CX3 npu CaMOCTOSITEeJIbHO BBIOUPATh OCHOBAHMUSA U 3a/laHuM K .14
CcOCTaBJIEHUE onpesieJleHUU BaJIeHTHOCTH KpUTEPHUHU A5 KJaccupuKanuu, BeinosiHeHne
XUMUYeCKHUX 3JIEMEHTa, COCTaBJIATh yCTaHaBJUBAaTb NIPUUYUHHO-CJe[CTBEHHbIE | TECTOBBIX
dopmyn o dopMysibl GUHAPHBIX CBSI3U U JleJ1aTh BbIBO/IbI. 3a/laHuM
BaJIEGHTHOCTH. coeJMHEHUH 110 U3BECTHOM JI. opMupoBaHHe OTBETCTBEHHOIO
BaJIEHTHOCTH OTHOILEHUS K yYEHHUI0, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
caM000Opa30BaHMI0 HA OCHOBE MOTHUBALUU K
00Y4YEHHUI0 U TO3HAHUIO
11 | KosanuecTBoO YMeHHe BBIYMCAATH MOJIApHYIO | M.YMeHHe caMOCTOATEeNbHO CTaBUTh U 3alayHUK
BellecTBa. MoJib - | Maccy U onpefiesiiTb CBA3b bopMyIMpoBaTh HOBBIE 33/1a4M B 00y4YeHUU | 3aHUMaTe/bHble | 110 XUMUHU.
elMHHULA MeX/ly YUCJIOM CTPYKTYPHBIX Y I03HaBaTeJIbHOM [1esiTeJIbHOCTH, 3aJlaHus 8 kJacc




HW3MepeHus e/IMHUI] B BEL|eCTBE U pa3BUBAaTb MOTHUBBI U UHTEPECHI CBOEH Pa6oTac m.1.
KOJIM4eCcTBa KOJIMYEeCTBOM BelleCTBa, II03HaBaTeJIbHOH eATeJIbHOCTH y4e6HHUKOM 11.15
BelllecTBa. NOHMMAaTb COCTaB npoctedmux | JL dbopmupoBaHue OTBETCTBEHHOIO | BeinosiHeHKe
MossipHas Macca. | cOeJUHEHUU M0 UX XUMUYECKUM | OTHOLIEHUS] K Y4YeHUI0, TOTOBHOCTM U | 3aflaHUM K .15
dopMyaM, yMeHUe onpeslesIsiTh | CIOCOGHOCTH K caMopa3BUTHI0O U | BeinosiHeHue
Maccy BelllecTBa 110 U3BECTHOMY | caM006pa30BaHUI0 HA OCHOBE MOTHUBALMHU K | TECTOBBIX
KOJIMYECTBY U KOJIMYECTBO 10 0o0y4yeHHUI0 W MO3HaHUIO, POpMHUpOBaHHUe | 33JaHUU
M3BeCTHOU Macce 11eJIOCTHOTO MHUPOBO33peHUH,
COOTBETCTBYIOILETO COBpEMEHHOMY
YPOBHIO Pa3BUTHA HAyKH U 06LIeCTBEHHOHN
IpPaKTHUKH.
12- | Pewenue YMeHHe BBIYMCIATBE MOJIAPHYIO | M.YMeHHe caMOCTOATENbHO CTaBUTh U BrinosiHeHue 3alayHUK
13 | pacyéTHbIX 33Zja4 | Maccy U OoNpenesfTb CBA3b dbopMy1MpoBaTh HOBBIE 33/jla4M B 00y4eHHHU | 3aZlaHUM K .15 110 XUMUM.
MeX/ly YUCJIOM CTPYKTYPHBIX Y I03HaBaTeJIbHOW [1eTeJIbHOCTH, BeinosneHue 8 KkJacc
eIMHUL] B BellleCTBe U pa3sBUBATb MOTUBBI U UHTEPECHI CBOEH TeCTOBbIX m.1.
KOJINYECTBOM BellleCTBa, MO03HaBaTEJ/JIbHOU e TEJIbHOCTHU 3a/laHu M
NOHMMAaTb COCTaB npoctedmux | JL dbopmupoBaHue OTBETCTBEHHOI'O
COeJMHEHNH 110 UX XMMHUYECKHMM | OTHOLIEHUsI K Y4YeHHI0, TOTOBHOCTH U
dbopMysaMm, yMeHUe ONpesiesIsiTh | CIOCOOHOCTH K CaMOpa3BUTHIO U
Maccy BelllecTBa [10 U3BECTHOMY | CaMO0OOPa30BaHHI0 HA OCHOBE MOTHUBALIUHU K
KOJIMYECTBY U KOJIMYECTBO 10 00y4eHHUI0 ¥ TMO3HaHUIO, QOpMHUpOBaHHUE
M3BeCTHOM Macce 11eJIOCTHOTO0 MHPOBO33peHHH,
COOTBETCTBYIOILET0 COBpPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOLIECTBEHHOHN
IPaKTHUKHU.
14 | 3a4éTHbIN YPOK | 3HaHWE OCHOBHBIX TMNOHATUH, | M. BiaseHue ocHOBaMUu CaMOKOHTPOJIS, KP Nel TecTbl

10 TeMe:
«XuMH4YeCcKHe
3JIEMEHTHhI "
BellecTBa.»

HN3y4aeMbIX B ﬂaHHOﬁ TeMe.

3JIEMEHTOB. YMmeHue
[10JIb30BaTbCS [ICX3 npwu
onpepesieHUU BaJICHTHOCTH
3JIeMeHTa.

CaMOOLIEHKH, TPUHATHUSA pelleHNs U
OCyIIeCTBJIEHHS 0CO3HAaHHOTO BbIOOPA B B
y4e6HOU U M03HABATE/bHOU J1eITeTbHOCTH.
OBJIaJleHHEe OCHOBAMHU XUMUYECKOH
IrPpaMOTHOCTH:

JI. popMupoBaHUe OTBETCTBEHHOTO
OTHOIIIEHUS K yYeHHUI0, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM006pa30BaHUI0 HA OCHOBE MOTUBAIUH K
06y4eHUI0 U NO3HAHUIO

Tema 2. XuMH4YecKUe peakKiuu. 3aKOH COXpaHEeHUA

Maccbl U 3Heprum. (6 4acos.)




15 | CymHocTb [loHruMaHUe CYylHOCTHU M. YMeHHe caMOCTOATENbHO CTABUTDb U Pa6oTac 3alauHuK
XUMHUYECKUX XUMHUYECKUX peaklui, yMeHue | ¢opMy/MpoBaThb HOBbIE 3a/jla4 B 00y4eHUH | y4eOHUKOM .17 | 1O XUMHUHU.
peakuuin U | BBIABJIATDH IPU3HAKHU Y I03HaBaTeJIbHOW [ieATeJIbHOCTH, BeinosneHue 8 KJacc
MpU3HAKU HX | XUMUYECKUX peaKliMil , 3HaHWe | pa3BUBaTb MOTHBbI U UHTepeChl CBOEUN 3agaHuM Kk m.17 m2.1
MPOTEKAHUS. MOHATHUS «TeIJIOBOU 3pdeKT N03HaBaTeJbHOU JedTeJbHOCTHU BeinosiHeHue
TensoBoi 3 deKT | XUMUUECKOHN peaKL U » Jl.popMHpOBaHKEe OTBETCTBEHHOTO TeCTOBBIX
peaxkLuu. OTHOLIEHUS] K yYeHHI0, TOTOBHOCTH U 3aJlaHui

CIOCOOGHOCTU K CaMOPa3BUTHUIO U BrinosiHeHue
caM0006pa30BaHMIO HA OCHOBE MOTHBALIMU K | JJaGOPaTOPHBIX
00y4eHHI0 ¥ NO3HAHUIO OIBbITOB

16 | 3akoH YMeHue Haxo4UTb Maccy M. PazBuTHE CIOCOGHOCTH caMOCTOsITeNbHO | Pa6oTa ¢ 3afauyHuK
COXpaHeHud O/JHOTO U3 UCXOHBIX BELeCTB IJIAHUPOBATh YTH AOCTHXKEHUA Liesiel, B y4yeb6HUKOM .18 | m.2.1.
Macchl U | WJIH NPOAYKTa peaKluy, TOM 4HCJle a/IbTepHaTUBHbIE, 0CO3HAHHO BeinosneHue
JHepruu. HCI0/1b3ysl 3aKOH BbIOMpAThb HauboJiee 3¢ GeKTUBHbBIE 3aJlaHui K .18
YpaBHeHuUA COXpaHeHHsI Macchl BELEeCTB B | CIOCOOLI pelleHUs Y4eOHbIX U
XUMHYECKUX XUMHWYECKHX peaKLUsAX, YMEHUEe | MO3HABaTeJbHbIX 3a/a4.
peaxkuui. COCTaBJIAITh IPOCThIE JI. BocnuTaHKe POCCUICKON rpaxJaHCKON
CocTaBsieHUe ypaBHeHMsI XUMHUYECKHUX UJIeHTUYHOCTH: IaTPUOTU3MA, YBAKEHHUS K
XUMHYECKUX peakLui OTevecTBY ropZlOCTH 3a POCCUMCKYI0 HayKy
ypaBHEHUH. Ha npumepe M.B. J/lomoHOoCOBa

17 | PemieHne 3ajady: | yMeHHe COCTABJATb IPOCThIE M. PasBuTHE CIOCOGHOCTH CAMOCTOSAITE/NIBHO | OJle/IMpOBaHHe | 3aZladyHUK
pacyeTsl 10 | ypaBHEHUSI XUMHUYECKHUX IJIAHUPOBATh MyTH AOCTHKEHUA LieJiel, B PaboTac n.2.3
XUMUYECKHUM peakLui TOM YHCJI€ aJIbTePHAaTHUBHbIE, 0CO3HAHHO y4eOHUKOM 1.18 | KapTOuKHU.
ypaBHEHUSM . BbIOUpATh HauboJsiee 3¢ PeKTUBHBIE BeinosiHeHne

CHOCOOBI pellleHUs] yYeOHbIX U 3a/laHuM
NI03HaBaTeJIbHbIX 33/a4. 3aJlayHHUKa

18 | Tunel YMeHue knaccuPpunupoBaThb M. YMeHUe cOCTaBIATH Pa6orac 3afavyHuK
XUMUYeCKHUX XUMHUYECKHEe peaKLUu 1o KJ1accuPUKAILMOHHBIE U CPABHUTEJIbHbIE y4e6HUKoM m.20 | m.2.2.
peakuui BbIOpaHHOMY NTPU3HAKY TabJIMLb] U CXEMBI, ONIOPHbIE KOHCIEKTHI. BrinosiHeHue UKT

YMeHue onpefienTh NoHATUA. Co3aBaThb J1ab ONbITOB
0060011[eHNs, yCTaHABJUBATh aHAJIOTUH, 3a/laHUH
KJ1accuUIMPOBATD. 3a/layHMKa

JI. opMupoBaHHe OTBETCTBEHHOIO BbII.TECTOBBIX
OTHOLIEHUS K yYeHHI0, TOTOBHOCTH U 3aJlaHui

CIIOCOOHOCTU K CaMOPa3BUTHIO U
caM006pa30BaHHUI0 HA OCHOBE MOTHBALUHU K
06y4eHHI0 U IO3HAHHUIO




19 Pemenue YMeHUe coCcTaBIsATh M. YMeHHEe COOTHOCUTb CBOU JeHCTBUS C 3alauHuK
pacyeTHBIX 3a/ja4y | ypaBHEHUS XUMHUUYECKUX IJIaHUPYEMBIMH pe3yJibTaTaMHy, MopgenupoBanue | m.2.3
Ha BbIYMCJEHHUS | peaKL Ui U IPOBOAUTH PacyeThl | OCYLIeCTBAATb KOHTPOJIb CBOEH Pa6ora c
M0 XUMHWYECKUM | [0 HUM. YMeHUe pelaTh JlesITeJIbHOCTHU B MPOIiecce AOCTIKEHUS aJITOPUTMOM KapTouku.
ypaBHEHUSIM. XUMUYeCKUe 3a/Ja4H. pe3yJbTaTa, Onpe/iesiTh CI0COObI BeinosiHeHue
JeWCTBUN B paMKax MpeyIoKeHHbIX 3aJaHuy 1.19
YCJI0BUHN U TPeOOBaHUHN, KOPPEKTHUPOBATH Pemenue
CBOMU JIENCTBUS B COOTBETCTBUU C pacyeTHBIX
HM3MeHSoIIeNcs cuTyalyen. 3aja4
JI. popMupoBaHHe OTBETCTBEHHOIO
OTHOIIIEHUS K YYEHUIO, TOTOBHOCTU H
CIOCOOGHOCTU K CaMOPa3BUTHUIO U
CcaM006pa30BaHUI0 HAa OCHOBE MOTHUBALUU K
06Yy4YeHHI0 U NO3HAHUIO
20 | 3ayéTHbIl YpPOK | 3HaHWE OCHOBHBIX MNOHATUH, | M. BiaseHrue ocCHOBaMH CAaMOKOHTPOJIS, KP Ne2 TecTbl
no TeMe: | U3y4YaeMbIX B [JIaHHOW TeMe. | CAMOOLIEHKH, TIPUHATHS PellleHUs U
«XumMmn4yeckue 3JIEMEHTOB. YMeHUe | ocyllecTBJIEHUS1 0CO3HAHHOIO BbI6Opa B B
peakumu.» M0JIb30BaThCA [ICX3 1npu | y4e6HON U MO3HABATENIbHOU A€ATENbHOCTH.
onpejie/IeHU1 BaJIEHTHOCTH | OBJIafIeHHUE OCHOBAMH XUMHUYECKOM
3JIeMeHTa. IrpaMOTHOCTH:
YMeHue onpeaensatb Maccy | JI. popMupoBaHHe OTBETCTBEHHOTO
BellecTBa [0  U3BECTHOMY | OTHOLIEHHUS K yYeHUI0, TOTOBHOCTU U
KOJIMYEeCTBY HM  KOJIMYECTBO | CIIOCOOGHOCTH K CaMOPAa3BUTHUIO U
BellecTBa 10 U3BECTHOM Macce. | caMOOOPA30BaHHIO HA OCHOBE MOTHBAIIMU K
00Yy4YeHHIO U TO3HAHUIO
Tema 3. MeToAbl HM3y4YeHUA XUMHUH. (1 yac)
21 | XuMHYecKun dopMupoBaHUe NOHATHS JI. popMupoBaHUe 11eJI0CTHOTO CocTaBsieHue,
A3bIK. MeToapbl | MeTO/, TOHUMaHUE MUPOBO33pEHUS, COOTBETCTBYIOIETO Tabaulbl. CXeMbl
HayKU XUMUHU. 0COOEHHOCTEeN METOIOB XMMUU | COBpEMEHHOMY YPOBHIO Pa3BUTUSA HAYKH, 3a1auHUK

B CPAaBHEHUH C 001 eHAYYHbIMHU.
[loHMMaHHe XUMHUYECKOT0
s13bIKa, YMEHHE NIEPEBOJUTD
“HbopMaluio U3 0JHOU GOpPMBbI
npeJcTaB/eHUs B APYTYIO.
Crioco6GHOCTD IpeICKa3bIBaTh
OKpacKy UHAUKATOPOB B

YYUTBIBAOIIET0 0COGEHHOCTHU
XMMHYECKOT0 3HAHUS .

M. YMeHUe caMOCTOSITENILHO OMNpeJEeNsiTh
1[eJIM CBOEro 0by4eHusl, CTaBUTh U
bopMyIMpPOBaTh HOBBIE 33/1a4M B 00YYEHUH
Y TO3HABaTE/IbHOM JeITeJIbHOCTH,
pPa3BUBATbh MOTUBBI U UHTEPECHI CBOEH

BrinonHneHue
3aJaHuy K n.21
Pemenue
pacyeTHBIX
3aja4

Pa6oTa c
y4eOHUKOM .22




pas3/IMYHbBIX Cpefax. YMeHue Mo3HaBaTeJbHOH JeTeJbHOCTH. Brinonnenue
UAeHTUPUIIMPOBATD BellleCTBa | M.yMeHHe oOMpejessiTh IOHATHUS, JIabopaTOPHBIX
C IOMOLIbI0 UHUKATOPOB co3aaBaTb 00001eHNs, yCTAaHABJIUBATh OIIBbITOB,
aHaJIOTHUH, BBINIOJIHEHHE
KJacCUPUIIMPOBATh, CAMOCTOSITEIbHO 3aJlaHuU
BbIOHMPATh OCHOBAHUSA U KPUTEPUH IJIsI 3a/layHHKa
KJaccuduKal Uy, yCTaHABIUBATh BBINIOJIHEHHE
NPUYUHHO-CJIE[CTBEHHbIE CBS3H, TEeCTOBBIX
CTPOUTH JIOTUYECKOE pacCyKJeHue, 3aJlaHUuM
yMO3aKJ/JI4YeHne (MHYKTUBHOE,
JleIYKTUBHOE U 0 aHAJIOTUH) U JieJIaTh
BBLIBO/IbI;
yMeHH€e OpraHU30BbIBaTh yyeOHOe
COTPYAHUYECTBO U COBMECTHYIO
JeATeJbHOCTD C yYUTEJIEM U
CBEpPCTHHUKaMHU; PaboTaThb UHAUBUAYATBHO
Y B IpyIIe.
Jl.bopMHpoOBaHHE LIEJIOCTHOTO
MHUPOBO33pEHHS], COOTBETCTBYIOILETO
COBpPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
dbopMuUpoBaHHE OTBETCTBEHHOTO
OTHOIIIEHHS K YYEHUIO, TOTOBHOCTU H
CIOCOOHOCTH K CaMOPa3BUTHUIO U
caM006pa30BaHUI0 HA OCHOBE MOTHUBAIUU K
00Yy4YEHHI0 U MO3HAHUIO
Tema 4. BenjecTBa B OKpy>kawIleil Hac NpUpo/Je U TeXHHKe. (8 yacoB)

22 YucTble BelllecTBa | 3HAHHE CIOCOOOB paszesieHust M.yMeHMEe COOTHOCUTB CBOU [ elCTBUS C CamocTosiTesIbH | 3afayHUK | « BemecTBa B
U CMECH. pa3/INYHbIX CMecel. YMeHre NJIAaHUPYEMbIMU pe3yJibTaTaMH, ast pabora c [0 XUMHUHU. | TEXHUKE»
Hcnosb3oBaHue pasaensaTh CMeCcH. OCYUIECTBJATh KOHTPOJIb CBOEN yye6HUKOM .23 | 8 KJacc
YUCThIX BEILIECTB JlesITeJIbHOCTHU B MpoIiecce AOCTKEHUS BoinosiHeHHe n.3.1 «[lpupomooxpa
B TEXHUKE. pe3yJ/bTaTa, ONpeesTh JIabopaTOPHBIX HUTeJbHOE

CHoco6bl AeWCTBUM B paMKax OIBITOB, 3HaYeHUe
npeAJI0KEHHBIX YCJIOBUUM U TpebOBaHUH, CocTaBJieHue OYUCTHBIX
KOPPEKTHUPOBATb CBOU J€UCTBUS B TaOJIMILBI. COOPYXEHHUH U
COOTBETCTBHM C U3MEHSIOIIeNnCs BeinosiHeHue 3KOJIOTUYECKH
CUTyalueH; 3aJlaHuH YUCTBIX

JI. popMupoBaHuEe OTBETCTBEHHOTO 3a/layHHKa TeXHOJIOTU»




OTHOLIE€HHUA K Y4€HHUIO, TOTOBHOCTH U

BrinmosiHeHue

CIOCOGHOCTH K CaMOPa3BUTHIO U TeCTOBBIX
caM006pa30BaHUIO HA OCHOBE MOTUBAIUM K | 3aJlaHUM
00Y4YEeHHI0 U MO3HAHUIO

23 2.IlpakTnyeckass | 3HaHHE METOJIOB OUMCTKHU M. YMeHus1 gesiaTh BbIBOJbI U3 BoinosiHeHue OTueT 0
pa6ora Ne2 | BelecTB. YMeHHe pa3iesisaTh pe3y/bTaTOB MPOBeJeHHbIX XMMHUYECKHUX JIabopaTOPHBIX MpaKTHU4ec
«0umucTKa cMecH. [IpoBOAUTHL OYHCTKY ONBITOB, COCTABJISATh OIBITOB, KoM
BelleCTB. BelleCTB OTCTaHBaHUEM, KJaccuPUKAIUOHHbIE CXEMbI, IPUMEHSATH CocraBJyieHHe paboTe

buIbTpOBaHUEM, CUMBOJIMKO-TpadUUecKue cpe/iCTBa OTYeTa 0
BblIapyBaHHUEM. YMeHHE HarJsiJHOCTH MpPaKTHUYECKOH
ONMUChIBaThb CBOMcTBa BewecTB | JI. ¢dopMUpoBaHHe KOMMYHUKAaTUBHOH | paboTe

1 cMecel B Xoie KOMIIETEHTHOCTHU B OOIIeHUH
JeMOHCTPAIMOHHOI'0 U U COTPYAHUYECTBE CO CBEPCTHUKAMH,

JIabopaTOPHOTO 3KCIIEPUMEHTA. | B3POCJbIMU B Mpollecce 06pa3oBaTebHOH,

YMeHure cpaBHUBATb YUCThIE y4e6HO-HUCCIeJ0BATENbCKOM,

BellleCTBa U CMECH. JesTeJIbHOCTY;

24 | PacTBOpBI. 3HaHUe NMOHATHUI PacTBOpP U M: YmMmeHue co31aBaTh, IPUMEHATD U BrinosiHeHue Y4yeb6HUK
PacTBopuMoOCTb pPacTBOPHUMOCTb. npeo6pa30BbIBATh 3HAKU M CHMBOJIBI, J1abopaTOPHbIX 0 XUMHUHU.
BelIlleCTB. MO/IeJIM U CXeMBI JIJIS1 pellleHUs y4eOHbIX U OIBbITOB, IO 8 kJacc

N03HaBaTeJIbHbIX 3a/1a4, YMeHUe WHCTPYKLUH.
NPOBOJUTH BbIYMCJIEHUS. CocraBJsieHHe

JL.bopMHpOBaHUE LIEJOCTHOTO 0oT4YeTa o
MHPOBO33PEHHUS COOTBETCTBYIOILETO MPaKTHUYECKOHU
COBpPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, paboTe
pa3BUTHUE N03HABATEJbHOW aKTUBHOCTH;

25 MaccoBasg  jgoJsisi | YMeHUe BBIUUC/IATL | M.yMeHUe COOTHOCUTL CBOU AEUCTBHS C CamocTosiTeNbH | 3aJlaYHUK
pPacTBOPEHHOIO KOHI|eHTpal 0 PacTBOPOB. MJIAHUPYEMBbIMU pe3yJibTaTaMH, asi pabora c M0 XMMUH.
BelllecTBa (MaccoBy 10110 OCYILECTBJISATh KOHTPOJIb CBOEU y4e6GHHUKOM .25 | 8 KJtacc

PacTBOPEHHOr0 BellecTBa) Mo JlesITeJIbHOCTHU B MPoIiecce AOCTKEHUS PenieHue
Macce pacTBOPEHHOT 0 pe3yJabTaTa, OnpeesaTh 3aJlaHuM
BellecTBa U 00'beMY HUJIK Macce CHoCO6bI AEHWCTBUU B paMKax 3aJlauHMKa I1.3.2
pacTBOpPUTEJIS. npeaJI0KEeHHBIX YCJIOBUUM U Tpe6GOBAHUH, BeinosiHeHue
KOPPEKTUPOBATh CBOU JIEUCTBUS B TeCTOBBIX
COOTBETCTBUH C U3MEHSIOIIeNCS 3aJlaHuM

CUTyallen.
JL.bopMHUpOBaHUE OTBETCTBEHHOTO
OTHOIIIEHUsI K y4ebe, TOTOBHOCTHU U




CIOCOGHOCTU 00YUYaOUIHUXCA K
CaMOpa3BUTHIO U CAMOOOPA30BaHHUIO Ha
OCHOBe MOTHBALMH K 06YYeHHUIO U
[IO3HAHUIO, OCO3HAHHOMY BbI6ODY U
NOCTPOEHUIO JJa/IbHeNIIen
WHJUBU/YATbHOH TPAEKTOPUHU
06pa3oBaHusl.

26- | Peutenue 3ajau (2 | YMeHue BBIYUC/IATH | M.yMeHMe COOTHOCUTH CBOU JeNCTBUS C CaMocToAATe/NIbH | 3aJauyHUK
27 | 4) KOHIL|eHTpaL X pacTBOPOB. IJIAHUPYEMBIMU pe3yJIbTaTaMH, asi pabora c M0 XUMHUHU.
(MaccoBym 10110 OCYULIeCTBJIATb KOHTPOJIb CBOEN y4e6HUKOM .25 | 8 KkJacc
pPacTBOpPEHHOTO BelllecTBa) [0 JleITeJIbHOCTH B Ipo1ecce LOCTHXKEHUS Pemenne
Macce pacCTBOPEHHOT O pe3yJbTaTa, OnpesesaThb 3a/laHuM
BelleCcTBa U 00'bEMY UJIM Macce | COCOObI JIeMCTBUM B paMKax 3aZ,a4YHUKa 11.3.2
pacTBOpUTEIA. npeAJ0KEHHBIX YCJIOBUHN U TpeOOBaHUM, BrinosiHeHue
KOPPEKTHUPOBATh CBOU I€HUCTBUSA B TeCTOBBIX
COOTBETCTBUU C U3MeEHSOLIeNCA 3a/laHu M
CUTYyalMen.
Jl.bopMupoBaHHE OTBETCTBEHHOT'O
OTHOLIEHHUS K yuebe, TOTOBHOCTH U
CIOCOOGHOCTH 00y4aOLIUXCS K
CaMOpPa3BUTHIO U CAM0OOOPA30BAHUIO Ha
OCHOBE MOTHUBALUU K 00YYEHHUIO U
[I0O3HAHUIO, 0CO3HAHHOMY BbIGODY U
NOCTPOEHUIO Jla/ibHENLLIEN
VHJYBUAYaIbHON TPAaeKTOPUU
06pa3oBaHus.

28 | IlpakTH4yeckas YMeTb BBIYUCIATH MacCy, M. yMmeHUe opraHu30BaTh CBOO paboTy, BeinosiHeHue Y4e6HUK
pa6ora Ne 3 | 06'beM ,KOJIMYECTBO, NJIaHUPOBATh AEeATEJNbHOCTbD, JIabopaTOPHBIX M0 XUMHUHU.
«I[IpUroTOBJIEHH | PAaCTBOPEHHOTO BelIECTBA U OCYUIECTBJIATh yUeOHOe COTPYJHHUYECTBO U | OMbBITOB, MO 8 ks1acc
e PpacTBOpPOB C | paCTBOpPUTEJA 10 COBMECTHYIO JeITeJIbHOCTh C YYUTEJIEM U WHCTPYKLHUHU.
3aJaHHOH omnpe/ieJiIeHHOW KOHIIEHTPALUK | CBEPCTHUKAMU, paboTaTh UHAMBUAYaAbHO | CocTaBieHHne
KOHIleHTpanuel | pacTBopa, IpUTOTaBJUBATh Y B llape 0T4YeTa o
». pacTBOPHI 33/JaHHOM JL.bopMHpOBaHHE OTBETCTBEHHOTO MpaKTUYECKOHN

KOHI|eHTpal1H. OTHOLIEHHUS K yuebe, TOTOBHOCTH U pabote

CIIOCOOHOCTH 00y4aOLIUXCS K
CaMOpPa3BUTHIO U CaMO0OOPa30BaHUIO HA
OCHOBE MOTHBAIMH K 06YIEHUI0




29 | 3ayéTHbIl YpPOK | 3HaHWE OCHOBHBIX TMNOHATUH, | M. BjasieHrue ocCHOBaMU CAaMOKOHTPOJIS, KP Ne3 TecTbl
no TeMe: | U3y4YaeMbIX B [JAaHHOW TeMe. | CAMOOLLEHKH, IPUHATUS pellieHUs U
«BewecTBa B | 3JIEMEHTOB. YMeHHe | ocylecTB/IeHHs] 0CO3HAHHOTO BbIGOPA B B
OKpy>Kamouen onpeesaTh MPOLIEHTHYI0 | yueOHOU U MO3HABaTe/bHOM JlesTeJbHOCTH.

Hac NpUpoJe M B | KOHIIEHTPAI[MID BellecTBa B | OBJIaZleHWE OCHOBAMM XUMUYECKON

TeXHUKe.» pacTtBope rpaMOTHOCTH:
JI. popMupoBaHuEe OTBETCTBEHHOTO
OTHOILIEHUS K YYEHUI0, TOTOBHOCTH U
CIIOCOOHOCTU K CAMOPA3BUTHIO U
CcaM006pa30BaHUIO HA OCHOBE MOTHUBAIUU K
00Y4YEeHHI0 U TO3HAHUIO

Tema 5. IlonsaTue o rasax. (74acos).

30 | Bospyx. CocraB | 3HaHMe cocTaBa BO3/JyXa, M. yMeHHe COOTHOCHUTb CBOU AelcTBUsA cC | [IpocMmoTp AtMmocdepa-
BO3/yXa. MOHSTHUMN « OTHOCHUTEJbHASA NJIaHUPYEeMbIMHU pesyabTtaTtamy, | duiabma « CoctaB | 3a/jlayHu | BO3AyILIHASA
OTHOcCHTeNbHas MJIOTHOCTB Ia30BY», « CPeJHAs OCYULIeCTBJATh KOHTpPOJIb CBO€eH | Bo3ayxa» K 110 000JI04Ka
MJIOTHOCTb I'a30B. | OTHOCUTeJIbHAs MOJIEKYJIApHasl | JesiTeJIbHOCTU B Ipolecce JocTwxeHusi | Paborac XUMHUU. 8 | 3eMJIn», «

Macca», YMEHUE UCN0JIb30BaTh | pe3yJbTara, ONpeAessaTh | yY4eOHUKOM M.27 KJ1acc OcHoOBHbIE
HH)OPMALIMIO O COCTaBe CHoco6bl JleicTBUH B paMkax | BelmosiHeHUe mn.4.2 HMCTOYHUKHU
BO3/lyXa U OTHOCUTEJbHOU NpeaJIOKEHHBIX YCJIOBUA W TpPeOGOBAHUH, | TECTOBBIX 3arpsi3HeHUN
NJIOTHOCTH Ta30B JJId pelleHUsd | KOpPEKTUPOBaTb  CBOWM  JEWCTBUA B | 3a/laHUU aTMocdepb», «
3aja4 COOTBETCTBUU c M3MeHsAIencs TpancnopT -
CUTyaluen; HMCTOYHUK
JI. popMHupoBaHHE OCHOB 3KOJIOTHYECKOH 3arpsi3HeHUN»
KYJIbTypbl COOTBETCTBYIOILEN «
COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOTO MexxiyHapoAHO
MBIILJIEHUS], pa3BUTHE onbITa e CorJiallleHue 0
3KOJIOTHUYECKHU OpPHEeHTHMPOBAaHHOU 3aluTe
pedJIeKCUBHO-OIIEHOYHON U MPaKTUYECKOH aTMocdepb»
JlesITeJIbHOCTU B XKU3HEHHbIX CUTyalUsIX.

31 | Kuciopop KakK | 3HaHUd 0 KUCJI0pOJie KaK O M. yMeHUe OpraHU30BbIBaTh yiebHOe JeMoHcTpanusa Y4uebHUK
XUMUYeCKUI XUMHUYECKOM 3JIEMEHTE U COTPYAHUYECTBO U COBMECTHYIO npe3eHTal U 3a/aHus
3JleMeHT W KakK | IPOCTOM BeLleCTBe, 0 METOAAX | AeATEeJbHOCTb C yYUTeJIeM U K
MpocToe MOJIy4eHUsI KUCT0POia B CBEpPCTHHUKaMU; paboTaTh MHAWMBUAYAJIBHO | PaGoTa C naparpa
BELIECTBO, JlabopaTopuu. 3HaHUE Y B IpyIIe: HaX0AUTh 001lee pellieHre U yye6HMKOM 1.28. | dy,

MoJiyueHue XUMHUYECKHUX CBOMCTB paspewiaTb KOHQJIUKTHI HA OCHOBE Pa6oTac
KHCJIOPO/a, KHCJIOpPO/ia, 0COOEHHOCTEHN COTJIaCOBaHMUS MO3UIMN U yUéTa JAvarpaMMaMu 3aauHu
XUMUYECKHE ropeHus BellleCTB Ha BO3/lyXe U | UHTepecoB; GOpPMYJIUPOBATH, K 1.4.4.




CBOWCTBa, B UYMCTOM KUCJIOpPOJeE. apryMeHTHpPOBAaTb U OTCTAaWBaThb CBOE

NpHMeHeHHe. MHEHHE; Pa6ora ¢
JI. popMHupOBaHHE OTBETCTBEHHOTO y4e6HUKOM 1.29.
OTHOILUEeHUd K yqe6e, TOTOBHOCTHU U BoinoJiHeHU e
CIIOCOGHOCTHU 00Y4alLIUXCA K 3aZlaHU B
CaMOpa3BUTHIO U CAaMOOOPA30BaHHUIO Ha TeTpaju
OCHOBe MOTHUBALIMU K 06Y4YEHUIO U BoInoJsiHeHUe
I[MO3HAHHIO TEeCTOBBIX
M.YMeHne caMocToATeNBHO OnpefesaTb | 3agaHUM
neJd CBOero O0Oy4YyeHUs, CTaBUTb U
dbopMyMpoBaThL HOBBIE 33/]a4H B 06y4YeHHUU
v MMO3HaBaTeJbHOU JeATeJIbHOCTH,
pa3BMBaTb MOTHUBBI W HHTepechbl CBOeH
II03HaBaTeJIbHOH J1esiTeJIbHOCTH;

32 | [IpakTnyeckasa YMenue HabJso4aTh | M. yMeHUe peliaTh UCCIe0BaTebCKUM BrinosiHeHue OTYeT 0
pa6ora Ne4, | npeBpaleHusa M3y4YaeMbIX | MyTeM MOCTaBJIEeHHYO NPOGJieMy J1abopaTOpPHBIX MpaKTHU4
«IlosryyeHue BelleCTB, ONMUCBHIBATh CBOMcTBa | Jl.popMHUpOBaHKE OTBETCTBEHHOTO OTIBITOB, 110 ecKou
KHCJI0poAa U | BeLleCTBa, NPHUMEHATD | OTHOLIEHHUS K y4yebe, FOTOBHOCTH U MHCTPYKLHH. pabote
u3ydyeHue €ro | noJjiyuyeHHble  3HAaHUS  NPHU | CIOCOGHOCTU OOYHAIOLIUXCS K CocraBJsieHune
CBOMCTB». NpoBeJeHUH XUMHUYECKOT0 | CaMOPa3BUTHIO U CaMO06Pa30BaHHUIO Ha oT4yeTa 0

3KCIepUMeHTa, NpHOoOpeTeHHe | 0CHOBE MOTHUBALUU K 00YYEeHHIO NpaKTHYeCKOU
OTBITA MCIOJIb30BaHUA pabote
pPa3JIMYHBIX METOJO0B M3y4YeHUS

BEIIEeCTB: HaOJIOJAeHUSA 3a HUX

npeBpalieHUsAMHU npu

NpOBeJlEHUH HECJIOKHBIX

XUMHWYECKHUX 3KCIIEPUMEHTOB C

HCII0/Ib30BaHUEM

JlabopaToOpHOro 0060pPY/I0BaHHS

Y Ipu6OPOB;

33 3akoH l'eit- YMeHUe NpUMeHATh ra3oBble M.YMeHHe caMOCTOSITEJILHO ONpeAessaTh | paboTa c
Jlroccaka u 3akoHblI ['eii-Jlroccaka u I[eJIM CBOero 0O0y4YeHHs, CTaBUTb U | y4eOHUKOM M.26 3agayHu
ABoragpo. ABoraJipo, npy NpoBeeHU U dbopMynupoBaThL HOBBIE 33/]a4H B 06yuyeHUH | PerieHue K 110

XUMHUYECKHX pacyeToB. YMeHUe | U MO3HaBaTeJbHOU JeATeJIbHOCTY, | 3alaHUM XUMUHU. 8
onpeJesaTb COOTHOLIEHUE pa3BMBaTb MOTHUBbBI W HHTepechbl CBOeH | 3afayHHKa .4.1 KJ1acc
00 beMOB ra3oB U UX CMecel B II03HaBaTeJIbHOH JlesiTeJIbHOCTH; BrinosiHeHUe n.4.1




XUMHYECKUX peaKLUsX, yMeHHe CaMOCTOSITeJIbHO IJIAHUPOBATb | TECTOBBIX
HaXOJAUTb OTHOCUTEJIbHYIO IyTH [JOCTHXXeHHUd IeJjiedl, B TOM 4YHCJe | 33JaHUU
IJIOTHOCTB T'a30B 110 3HaYeHUAAM | aJIbTePHATHUBHBIE, OCO3HaHHO
HX MOJIEKYJIIPHBIX Macc, BbIOUpPATh 3dpdeKTUBHBIE Crocoo6bl
paccuuThIBaTh OTHOCHUTE/IbHbIE | pelleHHUsl Y4eGHbIX U [O03HaBaTeJbHbIX
MOJIeKyJIIpHble MacCChl 3ajad.
razoo6pa3HbIX BEIECTB M0 Jl.bopMUpOBaHHE OTBETCTBEHHOIO
3HAUYEeHHUIO UX OTHOCUTEJNbHON OTHOLIEHUS K yuebe, TOTOBHOCTH U
IJIOTHOCTH. CNOCOGHOCTH 00yYaloLIMXCA K
CaMOpa3BUTHIO M CAMO0OOPa30BaHHUIO Ha
OCHOBEe MOTHUBALIUHU K 0O0y4YeHHUID
34- | Pemenue YMeHue onpenensaTb M.YMeHHe caMOCTOATeNBHO oOINpefendaTh | Pemenue H.E.Ky3Hn
35 | pacyeTHBIX 33aJay | COOTHOIIEHHe 0ObeMOB Ta30B U | LieJI  CBOeEro oOy4eHHsd, CTaBUTb U | 3aJlaHUU ell0Ba,
Ha OCHOBAHUU | UX CMecel B XUMUYeCKUX dopMy1MpoBaTh HOBBIE 33/la4M B 00y4eHUHU | 3aZla4HuUKa 11.4.1 AH.JIéBk
ra3oBbIX 3aKOHOB | peaKlUsX, HAXOJUTb U Mo3HaBaTeJbHOU JlesiTeJIbHOCTY, | BpimosiHeHue VH.
(24.) OTHOCHUTEJIbHYIO JIOTHOCTh pa3BMBaTb MOTHUBbBlI W HHTEpPechbl CBOEH | TeCTOBBIX 3ajauHu
rasosB I10 3Ha4YEeHUAM UX [I03HaBaTeJIbHOH J1eTeJIbHOCTH; 3aJlaHui K 10
MOJIeKYJISIpHBIX Macc, yMeHHe CaMOCTOSAATeJbHO IJIAHUPOBATh XUMUU. 8
pacCcYMThIBAaTh OTHOCHUTEJIbHbIE | MYTU JOCTHXKEHHUsI Lesjed, B TOM 4YucCJe KJ1acc
MOJIEKYJ/ISIpHbIE MaCChl aJibTepHAaTUBHBIE, 0CO3HAaHHO
razoo6pas3HbIX BELECTB M0 BbIOMpATh 3pdeKTUBHBIE Croco6bl
3HAUYEeHHUIO UX OTHOCHUTEJIbHOM pelleHUs1 y4yeOHBIX M I0O3HaBaTeJbHbIX
IJIOTHOCTH. 3ajad.
Jl.bopMupoBaHuEe OTBETCTBEHHOTO
OTHOLIEHMUs K yuyebe, TOTOBHOCTH U
CIOCOOGHOCTH 00Y4aILIUXCS K
CaMOpa3BUTHIO U CAaMOOOPA30BaHHUIO Ha
OCHOBe MOTHUBALIUU K 00yYeHHUI0
36 | 3a4éTHBIN YPOK 3HaHUe NOHATUN « HUCTOE M. yMeHHe caMOCTOSATEJNIbHO IJIAHUPOBATh | BrimosiHeHue TexcT
1o TeMe: BEILIECTBO», K CMECH», « OyTH [JOCTWXXKeHHd IeJjiell, B TOM 4YHCJe | 33laHUU KP
«IloHsiITHE O pacTBOpbI». 3HAaHUE METO/I0B aJibTEePHATHUBHBIE, OCO3HAHHO | KOHTPOJbHOU
rasax.» OYMCTKHU BeIeCTB U BbIOMPATh 3pdeKTUBHBIE CHoco6kbl | paboThI
pasjziesieHHe CMeCH, CBOMCTB pelleHUs1 y4yeOHBIX M TIO3HaBaTesJbHbIX | OdopMieHune
KHUCJI0PO/ia, METO/IOB €ro 3ajay. KOHTPOJIbHOH
NOJIy4eHUs], IPUMEeHeHHUs. Jl.bopMupoBaHuEe OTBETCTBEHHOTO paboThl

3HaHHe cocTaBa BO3yXa
YMEHHUE pellaTb 3a4a4U C

OTHOIIIEHUS K yuebe, TOTOBHOCTH U
CIOCOGHOCTH 00Y4YaKUIUXCH K




HCII0JIb30BaHUEM TI'a30BbIX
3aKOHOB, XUMHUYeCKUX GOpMYy.I,
ypaBHEHUU U MOHATHUS «
MaccoBas J0Jis1 paCTBOPEHHOI0
BelllecTBa»

CaMOPa3BUTHIO U CAMOOOPA30BAHHUIO Ha
OCHOBe MOTHBALMH K 006y4YeHUI0

Tema 6. OCHOBHbIE€ KJIacChbl HeOpraHM4ecKHx coeauHeHMi (12 yacos).

37 Okcuppl: cocTaB, | 3HaHHE OKCHUJIOB, UX M. yMeHHe COOTHOCHUTb CBOM AeMcTBUA C | JeMoHCTpalus
HOMEHKJIATypa, kJaccubukanuu U GU3NYECKUX | MJIaHUPYyEeMbIMU pe3yJbTaTaMy, | Mpe3eHTaluu 3aJlayHu
KJIaccupukaus, CBOMUCTB, yMEHHE OTJINYATh OCYUIECTBJIATh KOHTPOJIb cBoel K 110
XHUMHYECKHEe OKCHU/Ibl OT APYTUX JNesTeJbHOCTH B Ipollecce AOCTHXeHUS | PaGorac XUMMUU. 8
CBOMCTBA. HeoOpraHUYeCcKUX CoeJMHEeHHUM. pe3yJbTaTa, onpeiesAThb | yye6HUKOM I1.30. KJ1acc

3HaHMe peaKluil OKCUJ0B C CIIOCOOBI JencTBui B paMKax | BpimosiHeHHe a6 | 1.5.2
BOJIOM, KUCJIOTHBIX OKCUJIOB C npeJJioKEHHbIX YCJOBUH W TpeOGOBaHUM, | ombITa .
OCHOBHBIMH, KUCJOTHBIX KOPpPEKTHPOBAaTb CBOW  JeHCTBHUS B | BulmosiHeHUe
OKCH/JIOB C OCHOBAaHUSIMH, COOTBETCTBUU c U3MEHALIeNCA | 3aflaHUi B
OCHOBHBIX OKCH/JIOB C CUTyaluen; TeTpaju
KUCJIOTaMH. YMeHHe M1caTh yMeHUe OpraHU30BbIBATh y4e6HOe | BrIMoJIHEHHE
ypaBHEHUS peaKkL Uil COTPYAHUYECTBO u COBMECTHYIO | TeCTOBBIX

esTeJIbHOCTb c y4YduTEJEM U | 3aflaHui

CBEpPCTHUKaMU; paboTaTh HHAWBUAYATBHO

Y B TpyIIle: HaXOAUTh 00lllee pelleHUe U

paspeumiaTb  KOHGQJUKTBI Ha  OCHOBeE

COIJIACOBAHUA MO3ULUH 5| y4éTa

VHTEPECOB; dbopMyIMpoOBaTh,

apryMeHTHpPOBaTb W OTCTauBaTb CBOEé

MHEHHUE;

JI. popMupoBaHHEe OTBETCTBEHHOTO

OTHOIIIEHHUS K y4ebe, TOTOBHOCTHU U

CIOCOOGHOCTU 00YUaOUIUXCS K

CaMOPa3BUTHIO U CaM0OOOPA30BAHUIO Ha

OCHOBE MOTHBAIIMHU K 00YYEeHHUIO

38 OcHoOBaHu4, 3HaHUe NMOHATHE Pa6ora c .
coCTaB, «THUJIPOKCUJIbI» KUCTOThI U M.Bj1afileHe OCHOBaMHU CaMOKOHTpOJIs, | yueOHUKOM m.31. 3ajlayHu
HOMEHKJAaTypa, OCHOBaHMUS, 3HAHUE CTPOEHUS U | CAMOOL|eHKH, TMPUHATUS  pelleHuW U | BbinmosiHeHUe K 110
KJaccubuKanus, CBOMCTB OCHOBaHHWH, UX OCYIIeCTBJIEHHS OCO3HAaHHOTO BbIOGOpPA B | JJAGOPATOPHBIX XUMUU. 8
XUMHYECKHUE kJaccubuKauu. YMeHue y4ebHOU u M03HAaBaTE/JbHOU | ONBITOB. KJ1acc
CBOMCTBA. COCTaBJISAATh HA3BaHUE JesaTeJIbHOCTY; BrinosiHeHue m 5.3




OCHOBaHMWU. YMeHHe JI. fopMupoBaHHe OTBETCTBEHHOIO 3a/laHu# B
uccjae0BaThb CBOMCTBA OTHOILEHUS K yyebe, TOTOBHOCTH U TeTpaju
M3y4yaeMbIX BelLl|eCTB, BbIABJATL | CHIOCOOHOCTH 00y4YaIOLUXCS K BeinosneHue
dusudeckue cBOMCTBa CaMOpa3BUTHIO U CAaM0O0OPa30BaHUIO0 Ha TeCTOBBIX
M3y4yaeMbIX BelleCTB. OCHOBe MOTHUBALIMH K 00y4YeHHUI0 3aJlaHui
®opMUpoBaHUEe YMEHUA

[10JIb30BaThCA TabJMLel

pPacTBOPHUMOCTH.

39 | AMJOTEpPHOCTb. 3HaHMe peaKUUH 1eJI04en C M. yMeHHe caMOCTOSTENBHO ONpeAesiTh Pa6oTac
[losyyenue KHCJIOTHBIMHU OKCHJIaMH, LieJI CBOEro 00y4eHHusl, CTaBUTb U y4eO6HHUKOM 11.37 3afjauHu
HepacTBOPUMBIX KHCJIOTAMH, COJIIMHU, METO/[0B dbopMynupoBaTh JJisi ce6st HOBble 33Jja4u B | BoinmoJsiHeHue K 10
OCHOBaHUH B | MOJIy4YeHH 1leJI049el, 3HaHUe y4ébe 1 03HaBaTeJbHOH J1esITEeJIbHOCTH, JlabopaTopHBIX XUMUHU. 8
BO/JIE. XUMHYECKHX CBOWCTB pa3BUBaTb MOTHUBBI U UHTEPECHI CBOEN ONBITOB, 3alaHUM | KJacc

HepacTBOPUMBIX, a TaKXKe [I03HaBaTeJIbHOH eATeJIbHOCTH B TETpaJHU.
aM$OTepPHbIX THAPOKCH/IOB. JI. popMupoBaHUe OTBETCTBEHHOIO BrinosiHeHue
OTHOLIEHUS K yuebe, TOTOBHOCTH U TeCTOBBIX
CIOCOOHOCTU 00yYaloUIUXCs K 3aJlaHuH
CaMOpa3BUTHIO M CAMO0OOPa30BaHUIO HA
OCHOBEe MOTHUBALIMU K 06YYEHUIO U
NO3HAHMUIO.

40 | Kucnotbl. CocTaB, | 3HaTb CTpOeHUe PU3UUECKHUE M. ymeHHe omnpefessaTb NOHATHS, Pabora c
Ka1accuduKanus, | CBOWCTBA M Ha3BaHUs HauboJiee | co3AaBaThb 00001eHUs, yCTaHABAUBATh y4eOHUKOM 1.32. | 3ajjayHHU
XUMHUYEeCKHe BaXKHbBIX KUCJIOT, UX aHaJIOTHH, BeinosiHeHne K 10
CBOMCTBa KJ1accuuKanus KJ1accuUIMPOBATh, CAMOCTOSITENbHO J1abopaTOpPHBIX XUMUHU. 8

BbIOUPATbh OCHOBAaHUSA U KPUTEPUH [ OTIBITOB. KJ1acc
KJ1accuPUKal MY, yCTaHABJIUBATh BrinosiHeHHe 3ajjauHu
NPUYUHHO-CJIe[,CTBEHHbBIE CBA3Y, Jle/1aTh 3aJlaHUH B K 1.5.4
YMO3aKJ/JII04eHHUs U BEIBOJBI. TeTpaju.

BreinosiHeHKe
JI. fopMupoBaHre KOMMYHUKAaTUBHOMN TeCTOBBIX
KOMIIETEHTHOCTHU B OOLEHUH 3aJlaHUH.
U COTPYZHUYECTBE CO CBEpCTHUKAMMU.

41 Coun. CocraB, | 3HaHUA O COJIAX, UX CTPOEHUH, M. ymeHUe co37aBaTh, IPUMEHSTD U PaboTa c TemaTnu
KkJaccudukanus, dU3nYecKUX CBONUCTBax. 3HaHUe | Mpeo6pa30BbIBATh 3HAKU U CUMBOJIBI, y4eOHUKOM 1.33. | eCKUi
XUMUYEeCKHe peakuui cosieil. PopMUpPOBaHUE | MOJEIH U CXEMBI JIJIsl pellieHUs yYeOHbIX U Pa6oTa c KOHTpPOJI
CBOMWCTBa YMEeHUH COCTaBJAATb YpaBHeHHUs | N03HABaTe/IbHBIX 3a/ia4, /ieJlaTh BbIBO/bI U3 | Tab/uLel b

XUMHUYECKUX peaKLuH. pe3yIbTaTOB XMMHUY€ECKHUX ONbITOB. JL pPacTBOPUMOCTH




dbopMUpOBaHHE OTBETCTBEHHOTO Pa6oTa o
OTHOILEHUS K yyebe, TOTOBHOCTH U AJITOPUTMY «
CNOCOGHOCTH 00YyYaloLUIMXCA K CocraBJsieHune
CaMOpa3BUTHIO U CAaM0O0OPa30BaHUIO0 Ha cosiei»
OCHOBe MOTHUBALIUHY K 0O6y4YeHHUI0 BrinosiHeHue
3aJlaHUH B
TeTpaju.
BeinosiHeHue
TeCTOBBIX
3aJlaHU M.

42 | l'eneTuyeckad dopMupoBaHue YMEHUU M.yMeHHe caMOCTOATEIbHO IJIAHUPOBATh Pa6oTa c 3afa4yHu
CBAI3b COCTaBJIATh YpaBHEHHUA NYTA JOCTHXKEHUA Liesiel, B TOM YUCTIe y4eOHUKOM 11.38 K 10
HeOpraHWYecKUX | XMMHUYEeCKHUX peaKLUil. YMeHUe | aJibTepHAaTHBHbIe, 0CO3HAHHO BrinosneHue XUMUU. 8
coeJMHEHUU COCTaBJIAITb TeHeTHUYeCKue BbIOMpaTh Haubosee 3pPeKTHBHBIE JlabopaTopHbIX KJ1acc

pALbI ¥ 3alIUCHIBATh CIoco6bI pellieHus1 yiebHbIX U ONBITOB, 3alaHUN
COOTBETCTBYIOLMe YpaBHEHNUA | MO3HABaTeJbHBIX 3aJad. B TETPaJH.
peakuun JI. bopMupoBaHUe OTBETCTBEHHOI'O BrinosneHue
OTHOLIEHMUS K yyebe, TOTOBHOCTH U TeCTOBBIX
CIIOCOGHOCTH 00YYAIIUXCA K 3a/laHUH
CaMOpa3BUTHIO U CaM0O06OPa30BaHUIO HA
OCHOBe MOTHUBAIIMU K 06Y4EHUIO U
IIO3HAHMUIO.

43- | Cemunap no teme: | DopMupoBaHUe YyMEHUH M.yMeHUHe CaMOCTOATEJNBHO IIJIAHWUPOBATh Pa6ora c 3agayHu

44 | «OcHOBHBIE COCTaBJIATb yPaBHEHUA NYTH JOCTHXKEHMUA Liesiel, B TOM YUCTIe y4eOHUKOM 11.38 K I10
KJ1acChbl XUMHYECKUX peaKliui. YMeHHe | aJlbTepHaTUBHbIE, 0CO3HAHHO BrinosiHeHHe XUMUU. 8
HEeOpraHW4eCcKUX | COCTaBJATb FeHeTHYecKue BbIOMpaTh HauboJiee 3PpPeKTUBHbIE 3aJlaHui KJ1acc
BeLeCTB.» pAAbI ¥ 3alIUCHIBATH CIoco0bI pelieHusI y4ebHbIX U

COOTBETCTBYIOLME ypPaBHEHNUA | MO3HABaTeJbHBIX 33/ad.

peakuun JI. opMupoBaHHe OTBETCTBEHHOIO
OTHOLIEHU K yuyebe, TOTOBHOCTH U
CIOCOOGHOCTH 00YYaIOLIUXCS K
CaMOpa3BUTHIO M CAMO0OOPa30BaHUIO Ha
OCHOBe MOTHUBALIMU K 00Y4YEHUIO U
N03HAHMUIO.

45- | PeweHue YMenue knaccupuIMpoBaTh M: ymeHHEe COOTHOCUTB CBOU JIEMCTBUSA C BrinosiHeHue KapTouk

46 | pacueTHBbIX 33/ia4 | U3y4yaeMble BelleCTBa, IJIAHUPYEMBIMU pe3y/bTaTaMH, 3aJlaHui u,

(24.) COCTaBJsATb GOPMYJIbl OKCUJO0B, | OCYLIECTBJSATh KOHTPOJIb CBOEH KapTOYKH, 3aJlauHu




KHUCJIOT, OCHOBaHUH, coJiel; JlesiTeJIbHOCTHU B IIpoliecce JOCTHXKeHHUs 3aJlayHUK K, TeCTbI
3aNMUCBhIBaTh ypaBHEHUA pe3yJibTaTa, onpeJessiTh CIOCOObI
XUMHYECKUX peaKluy, pemiaTb | AeHCTBUH B paMKax peJJ/I0>KeHHbIX
3aJlauy, yCTaHaBJIMBATb yCJ0BUN U TpebOBaHUH, KOPPEKTUPOBATh
reHeTUYeCKy0 CBSI3b MEXIY CBOU J,eHCTBUS B COOTBETCTBUHU C
KJlacCaM{ HeOpraHW4ecKux U3MEeHALIENCs CUTYaluen;
BeIlleCTB JI: dopMupoBaHue OTBETCTBEHHOIO
OTHOLIEHUS K yuyebe, TOTOBHOCTH U
CIIOCOGHOCTU 00YYaIOLIUXCS K
CaMOpa3BUTHIO M CAMO0OOPa30BaHHUIO Ha
OCHOBe MOTHUBALIMU K 06YYEHUIO U
IIO3HAHMUIO.
47 | llpakTH4eckKas YMeHHe HA6/I04ATh M. yMeHHe pemiaTh UCCIeL0BATENbCKUM BrinosiHeHue
pa6oTta Ne 5 | mpeBpalieHus U3ydyaeMbIX NyTeM OCTaBJIEHHYIO IPO6JeMY. J1abopaTOPHBIX Y4yeb6HUK
«HccnenoBanne BEIlleCTB, ONMUCHIBATb CBOMcTBA | Jl.GopMUpOBaHMeE 11€JI0CTHOTO OIBITOB I10 mno
CBOMCTB OKCHJOB, | BELIeCTB B X0 MHPOBO33pEHUS, COOTBETCTBYIOLLETO VHCTPYKLHH. XUMUHU. 8
KHUCJIOT, JleMOHCTPALlMOHHOIO U COBpeMeHHOMY YPOBHIO Pa3BUTHsI HAYKH; CocraBJjieHune KJ1acc
OCHOBaHHUW». JIabopaToOpHOTO 3KCepuMeHTa, | JI. opMHUpoBaHUE OTBETCTBEHHOTO 0oT4YeTa o
NPUMEHATH N0Jy4YeHHbIe OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U MpaKTUYECKON
3HAHUA NIPU TPOBEJeHUU CIOCOOHOCTU K CaMOPa3BUTHIO U pabote
XUMHUYECKOI0 IKCIIepUMeHTa. €caM000Opa30BaHMI0 HA OCHOBE MOTUBALUU K
00y4eHHI0 ¥ NO3HAHUIO
48 | 3auéTHBIA YypOK | 3HAHUS U YMEHUS 10 TeEME M. YMeHne oneHuBaTh NPAaBUJIBHOCTb BrinosiHeHUH TecTsbl
no TeMe: | «OCHOBHBIE KJIACChI BBINIOJIHEHHSI yUEOHOU 33/1a4H, 3a/laHu M WUHJUBU],
«OCHOBHBIE HeOopraHu4ecKux COOCTBEHHbIE BO3MOXKHOCTHU €€ pelleHHUs KOHTPOJIbHON yaJibHble
KJIacChl coeUHEeHM . JI. popMupoBaHUEe OTBETCTBEHHOTO paboThl (zudd)
HeopraHu4ecKux OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U
BellleCTB.» CIIOCOOHOCTU K CaMOPa3BUTHUIO U
caM000Opa30BaHMI0 HA OCHOBE MOTHUBALUU K
00y4eHHI0 YU NO3HAHUIO
Pa3zdea Il XumuyecKkue 3/1eMeHMbl, 8ewjecmada U Xumuyeckue peakyuu 8 ceeme 3/71eKmpoHHoU meopuu.(204)
Tema 7. Ctpoenne atoma u I[lepuognyeckuii 3aK0H U nepuogndeckasn cucrema /I.U.Mengeneena. (5 4.)
49 | CTpoeHue artoMa. | 3HAHHUE COCTaBa aToMa U M. ymeHue onpejessATb  mnoHATHUs, | PaboTa c 3agayHu
H3oTonsL. yMeHHue MO/leJINPOBaTh ero co3laBaTb 00600LeHUs], YCTaHaBJUBATb | yUeOHUKOM 11.39 K 10
cTpoeHHe. Pa3BuTHe NOHATHA O | aHAJIOTUH, 3a/laHUM B XUMUHU. 8
XUMHUYECKOM 3JIEMEHTE Ha KJ1accuUIMPOBATh, CaMOCTOAITEJIbHO | TeTpaju. KJ1acc
OCHOBE CTPOEHUs aToMa. BbIOMpATb OCHOBAaHHUA U KPUTEPUU [Js n.6.2.




PasBuTHe MOHATHUA O
XUMHYECKOM 3JIeMEHTe Ha
OCHOBE CTPOEHHUSA aToMa.
®opMHUpoBaHUe NOHATUA
«M30TONbI» YMeHHE
onpeJesAaThb IOHATHS «
XUMHUYECKHUHN 3JIeMEHT»,
MOPSAAKOBBIA HOMEDY,
«MacCOBO€ YHCJIO», KU30TOI»,
«3JIEKTPOHHAs 000JI0UKa»,
«3JIEKTPOHHBIH CJI0M». YMeHHe
WCII0JIb30BaTh CBEJIeHUA O
CTPOEHMH aToMa JiJIsl
YCIELIHOTO pellleHNs
N03HaBaTeJbHbIX 3334

KiIaccupuKaIuu, yCTaHaBJIUBaThb
NPUYUHHO-CJIEICTBEHHbIE CBsI3H, JeJaTh
BBIBO/IbI;

yMeHHe  Cco3JlaBaTh, HNPUMEHATh U
npeo6pa3oBbiBaTb 3HAKM W  CHMBOJIBI,
MOJIeJIM U CXEMBI JIJIs pelleHUs] YYeOHbIX U
N03HABaTeJIbHBIX 33/1a4 YMeHHe CO3/1aBaTh,
NPUMEHSTh U MPeoOpa3soBbIBaTh 3HAKH U
CUMBOJIbI, MOJIEJIU U CXEMBI JJisl pelleHHs
y4e6GHbIX ¥ T03HABATEe/bHBIX 33/1aY;

JI. popMupoBaHHe OTBETCTBEHHOIO
OTHOIIIEHHUS K yYEHHUI0, TOTOBHOCTH U
CIOCOGHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUI0 HA OCHOBE MOTHBAIUH K
00Y4YEeHHI0 U TO3HAHUIO

50 | llepuognyeckuit CTpykTypupoBaHUe yMeHUE OINpeJiesisiTh MOHATHUSA, co3JaBaTh | PaboTac 3HayeHUe
3aKOH U | MaTepHrasa 0 )KU3HHU U 000611leHNs, yCTaHAB/JIMBAaTb aHAJOTUH, | yYEOHUKOM I1.42 Y4eGHUK, | lepuoAudecK
[leppopundeckas JedarenbHocTH /JILU. KJ1accuQULIIUPOBATh, CaMOCTOSITEJIbHO | 3aJlaHUl B BOIIPOCHI M | Or0 3aKOHa
cucteMa B cBeTe | MeH/eJieeBa, 06 yTBEPXKJAEHUN | BbIOMpPATh OCHOBAaHUSI W KPUTEPUHM [JIs | TeTpagu 3a/laHuA K | AJid pa3BUTHUSA
CTPOEHUSA aTOMa. | YYE€HUd O NepUOJUIHOCTH. KJ1accupuKauy, yCTaHaBJIUBaTh | BelmosHeHue naparpady. | HayKH 1
YMeHue onuckbIBaTh U IPUYHMHHO-CJIe/ICTBEHHbIE CBA3H, | TECTOBBIX 3afayHUK | TEXHUKH.
XapaKTepu30BaTb CTPYKTYPY $opMyIMpoOBaTh BBIBO/bI; 3aJlaHui m.6.3 Posb
Tabsinubl « [lepruoguyeckas Jl.BocnMTaHMe pOCCUNCKON rpaskAaHCKOU epuoaudecK
CHUCTEMa XUMHYECKHX UJIeHTUYHOCTHU: NaTPUOTHU3MA, YBAXKEHUSA K Oro 3aKOHa B
asieMeHTOB JI.W. MeHpeseeBa», | OTedyecTBY, NPOLLJIOMY U HACTOALLEMY CO3/JlaHUU
pasanyaTh epyuo/ibl, TPyNIb, MHOTOHALlMOHAJIBHOT0 Hapo/a Poccun. Hay4HOH
rJlaBHble U TOOOYHbIE KapTHHBI
HOArPYINbL. YMeHue e/laTh MHupa.
yMO3aKJ/II0UeHUs O XapaKTepe
W3MeHeHUs CBOMCTB
XUMUYECKHX 3JIEMEHTOB C
yBeJIM4eHHEM 3apsiia aTOMHbIX
sajep.
51 | XapakTepucTHKa YMeHue ki1accudpuuupoBaTh M. yMeHMe opraHu3oBbIBaTb y4yebGHOoe | PaboTac Y4eOHUK,

XUMUYEeCKHUX HW3y4YeHHble XUMHUYECKHe COTPYAHUYECTBO U COBMECTHYIO | y4eOHUKOM 11.43 BONPOCHI U

3JIeMEHTOB 10 | 3JIeMEeHTHI U UX COeJUHEHH ], JlesITeJIbHOCTh c y4auTeseM U | 33/aHUU B 3aJlaHus K

M0JIOKEHHUIO B | CpaBHHUBATh CBOMCTBA BEILLECTB, | CBEPCTHUKAMU; paboTaTb UHAMBUYAJbHO | TETpPaju naparpady.




[1CX3 MpUHaAJeXaluX K pa3HbIM Y B TpyIlNe: HaXOJUTh 00lllee pellleHHe Ha | BoimosiHeHUe
AN .MeHpeneeBa. | kaaccaMm, XMMUYeCKHe OCHOBE COrJIaCOBaHUA NO3UMLMKA W y4éTa | 3a/laHUi 1o
3JIeMeHThI pa3HbIX FPyMIL. MHEHUH, dbopMynMpoBaTh, | AATOPUTMY.
YMeHUe xapaKTepu3oBaTh X.3. | apTYMEHTUPOBAaTh U OTCTAauBaThb CBOe
no nosaoxeHuw B [ICX3 | MHeHue.
A.N.MeHnpeneesa. JI. popMHupOBaHHE OTBETCTBEHHOTO
OTHOILIEHUS K YYEHUI0, TOTOBHOCTH U
CIOCOGHOCTU K CaMOPa3BUTHIO U
caM000Opa30BaHMUI0 HA OCHOBE MOTHBALIMH K
06Yy4YeHHIO U TO3HAHMUIO.
52 YMeHue KiaccupuuupoBaTh M. yMmeHHe opraHu3oBbIBaTb y4e6GHOe | Pab6oTac Y4eOHUK,
M3y4YeHHble XUMHUYEeCKHe COTPYAHUYECTBO 5 COBMECTHYIO | y4eOHUKOM 11.43 BOMPOCHI U
3JIeMEeHThI U UX COeIUHEHUS], JlesITebHOCTb o y4uTeJeEM Y | 3aJlaHui B 3a/laHUA K
CpaBHUBATb CBOMCTBA BEILLECTB, | CBEPCTHUKAMH; paboTaTb UHAMBUJYAJIbHO | TETPajU naparpady.
MpUHAAJIeXKAIUX K pa3HbIM U B IpyIllle: HaxXoJUTb oOllee pelleHUe Ha | BeimosiHeHue
KJaccaM, XMMHUYecKHue OCHOBE COrJIaCOBaHUS MNO3UMLMKA W Y4YéTa | 3aJlaHUil 1o
3JIeMeHThl pa3HbIX FPyMIL. MHEHUH, dbopMynMpoOBaTh, | AATOPUTMY.
YMeHne xapakKTepu3oBaThb X.3. | apfYMEHTUPOBAaTb U OTCTauBaTb CBOe
no nosoxeHuw B [ICX3 | MHeHue.
JA.N.MeHpeseeBa. JI. popMupoBaHUE OTBETCTBEHHOTO
OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM006pa30BaHUI0 HA OCHOBE MOTHUBAIUU K
CeMI/IHap 10 TeMe: 06y'-IeHI/I}O 1 [TO3HAHUIO.
"CTpoeHue aToMa"
53 | 3a4éTHBIH ypOK 3HaHUA ¥ YMeHUs 1o TeMe 7 M: yMeHHe OLeHUBATb MNPAaBUJbHOCTb | BeimosiHEHUI TecTsbl
1o TeMe: BBINIOJIHEHUS y4e6GHOU | 3a/laHui
«CtpoeHue 33/1a4d, COOCTBEHHblE BO3MOXHOCTH €€ | KOHTPOJbHOMU
aToma.» pelieHus; paboThl
JL dbopmMupoBanue OTBETCTBEHHOTO

OTHOLIEHHUA K Y4Y€HHIO, TOTOBHOCTHU H
CIIOCOGHOCTH K CaMOpPa3BUTHUIO )51
CaMOO6pa3OBaHI/IIO Ha OCHOB€ MOTHBALlUH K
O6y‘-I€‘HI/II-O M [MTO3HAHHIO.

Tema 8. CTpoeHue BemecTBa (4 4acoB)




54 | XuMmuyeckasd cBa3b | [loHMMaHue poJv yMeHHe 0CO3HAaHHO MCI0JIb30BaTh pedeBble | IBpUCTUYECKAs Y4ebHUK,
Y eé BUJBL XUMHUY€ECKOH CBSI3U B CpeAcTBa B COOTBETCTBUM C 3ajayed | Gecena. BOIIPOCHI
06pa3oBaHUU MOJIEKY.T KOMMYyHUKalM1 /[J1s1 BblpakeHUs cBoux | PaboTac U
MPOCTHIX BelleCTB. YMeHue YyBCTB, MbIcJled U  NOTpebHOCTeH; | y4eOHUKOM 3aZ,aHus
onpefesisiTh BUJ, IJIAHUPOBAHUSA M peryJsiuu  cBoei | m.44,45 K
KOBaJIEHTHOH CBfI3H, 3HAaHUE JledTeJbHOCTH;  BJIdJleHHWe YCTHOM W | 33aJaHUMU B naparpa
ee XapaKTepUCTHK NMCbMEHHON  peybld, MOHOJIOTMYECKOU | TeTpaju by
[ToHnMaHue MexaHHU3Ma KOHTEKCTHOU peyblo; 3ajayHu
00pa3oBaHus MOHHOM CBA3M, | M.yMeHHe CaMOCTOATENbHO ONpeAessaAThb KI.7.2
YMeHue xapaKTepHu30BaThb neJd CBOero O0Oy4YyeHUs, CTaBUTb U
WOHHYIO CBA3b, OTJINYATh €€ dbopMynupoBaTh [JJisi cebsi HOBble 3aJlauU B
OT APYTUX BUJ0B XUMUUECKON | yuébe W MO3HaBaTeJbHOM JesTe/bHOCTH,
CBA3U. pa3BMBaTb MOTHUBBI W HHTepechbl CBOeH
[I03HaBaTeJIbHOH eATeJIbHOCTH
JI. popMupoBaHHUe OTBETCTBEHHOIO
OTHOILEHUS K yYEHHIO, TOTOBHOCTH U
CTIOCOOHOCTH K CAaMOPa3BUTHUIO U
caM000Opa30BaHMI0 HA OCHOBE MOTHUBALUU K
00Yy4YEeHHI0 U TO3HAHMUIO.
55 | CreneHb YMeHue onpeensaTh CTeneHb | M. yMeHHe COOTHOCUTD CBOU JelCTBUS C Pa6ora c Y4e6HUK,
OKMCJ/IEHUSL. OKMCJIEHUS, COCTABIATD IJIAHUPYEMBIMHU pe3y/bTaTaMH, y4eOHHUKOM 11.47 BOTIPOCHI
GOpMyJIbI CJIOKHBIX BELIECTB | OCYILECTBAATH KOHTPOJIb CBOEH BrinosiHeHHe )i
110 CTENEHU OKHUCIEHUS. JleITeJIbHOCTH B Ipo1ecce LOCTHKEHUS 3aJlaHUH B 3a/aHuA
pe3yJbTaTa, ONpeseaThb TeTpaau K
CHoco6bl AeWCTBUM B paMKax naparpa
npe/JI0XKeHHbIX YCJI0BUH U TpeOOBaHHUH, by
KOPPEKTHUPOBATh CBOU JEHUCTBUSA B 3afa4yHu
COOTBETCTBUHU C U3MEHSIOLIENCS KI.7.2
CUTYyalueH;
JI. popMupoBaHUe OTBETCTBEHHOIO
OTHOILEHUS K yYEeHHUI0, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
caM000Opa30BaHMI0 HA OCHOBE MOTHUBALUU K
00Y4YEeHHI0 U TO3HAHMUIO.
56 | Kpucraminyeckoe YMeHuHe pa3rpaHUYUBaTh M: Bs1aieHMe OCHOBaMU CAaMOKOHTPOJI, Pa6oTa c 3afa4yHu
CTpO€eHHe BelllecTBa | NOHSATUSA «XUMHUYecKast CaMOOIeHKH, IPUHATHUSA pPelleHnH U y4eOHHUKOB, K,
CBSI3b», KKPUCTAJLJINYECKast OCyllecTBJIEHHSI 0CO3HAHHOI0 BbI6Opa B BbINIOJIHEHUE TEeCTOBBI




peleTka», 060011aTh y4eOGHOU U M03HABATEJbHOU JIeITeJIbHOCTHU. | 33/laHUH B e
MOHATHUSA, MOJIeIMPOBATh JI: popMHpOBaHKE OTBETCTBEHHOTO paboueil TeTpaZu | 3afaHus
CTpO€eHHe BelllecTBa € OTHOILEHUS K y4ebe, TOTOBHOCTH U
KOBaJIEHTHOW U MOHHOM CIIOCOGHOCTU 00YUYaOUIHUXCA K
CBA3bIO. CaMOpa3BUTHIO U CAaM0O0OPa30BaHUIO Ha
OCHOBe MOTHBALMU K 06YYeHHUIO U
IO3HAHMUIO.
57 | 3a4éTHbIN YPOK N0 | 3HAHUSA U YMeHUs 110 TeMe 8 M: yMeHHe oOUeHMBATb MNPAaBUJIbHOCTb | BeimosiHeHUI TecTbl
Teme: «CTpoeHue BBINIOJIHEHUS y4eb6HOH | 3ajaHui
BellecTBa.» 3aJlayy, COOCTBeHHble BO3MO)XHOCTH €€ | KOHTPOJIbHOU
pelleHus; paboThl
JL dbopMupoBaHue OTBETCTBEHHOI'O
OTHOLIEHUS K Y4YeHUI0, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOpa3BUTHI0 U
caM0o06pa30BaHUI0 HAa OCHOBE MOTHUBAIUU K
00y4YeHHI0 U MO3HAHUIO.
Tema 9. XuMHYecKHe peaKIMU B CBeTe 3JIeKTPOHHO# TeopuH (5 yaca).
58 | OkucsuTenbHO- YMeHue 060011aTh IOHATUA | yMeHHe OIpeJesATb MOHATHSA, co3JaBaThb | PaboTac Tect
BOCCTaHOBUTEJIb- OKMCJIMTEJIb BOCCTAaHOBUTEJIb, | 00001leHNs, yCTaHaBJMBaTb aHAJIOTUH, | y4eOHUKOM 11.49 TeMaTHuy
Hble peaKLuH. OKHUCJIEHUE, BOCCTAHOBJIEHHUE. | KJIAaCCUPULIMPOBATH, CaMOCTOAITENIbHO | BrInosiHeHMe €CKOro
YMeHue pacnio3HaBaTb BbIOMpATb OCHOBAaHWA W KpUTEPUU JJA | 3alaHUU B KOHTPOJI
OxucauTeNIbHO- KJ1accupUKaLuy, yCTaHaBJUBAThb | TeTpaju A
BOCCTAaHOBUTEJ/IbHbIE pEAKIIMH | IPUYHMHHO-CJIe/[CTBEHHbIE cBs3Y, | BrimosiHeHue
Y He OKHCJIMTEJbHO- CTPOUTH JIOTU4eCKoe paccyx/JieHue, | TeCTOBBIX
BOCCTAHOBUTEJIbHbIE PeaKLIUU | yMO3aK/Il04eHUe (MHAYKTHBHOe, | 3alaHUU
JelyKTUBHOe U IO aHaJIOTMH) U JesaTbhb
BbIBO/bI;
JI. popMupoBaHUe OTBETCTBEHHOIO
OTHOLIEHUS K yYeHHI0, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
caM000Opa30BaHMI0 HA OCHOBE MOTHBALUU K
00Y4YEHHUI0 U TO3HAHHUIO.
59- | CeMuHap mno TeMe: | YMeHUE ONpeJlesiTh CTeleHb | M. Paborac Tect
60 | «OKHCAUTENBHO — | OKUCJEHUS B CJIOKHBIX yMeHHe CO3/JaBaTh, NpUMEHATb U | y4eOHUKOM .50 TeMaTHu4
BOCCTAaHOBUTEJIbHbI | BelllecTBax 110 CTeNeH! npeo6pa3oBbIBaTh 3HAaKU UM CcUMBOJIbL, | CMBIC/IOBOE €CKOro
e peakLu.» okucaeHus. PacctaBasaTh MO/JIeJIN U CXeMBbI JIJIsl pelleHUs] YYeOHbIX U | YTEHUE KOHTPOJI
K03pPUIIMEeHThI METOLOM [I03HaBaTeJIbHBIX 33/a4; BrinosiHeHUe Ll




3JIEKTPOHHOI0 6asaHca 8) cMbIC/I0BOE YTEHMUE; 3a/laHUH B 3aauHu
JI. bopMupoBaHHUe OTBETCTBEHHOI'O TeTpaju K 10
OTHOLIEHUS K YYeHHUIO, TOTOBHOCTH U BeinosneHue XUMHUU. 8
CIOCOGHOCTU K CaMOpPa3BUTHUIO U 3aJlaHui B KJ1acc
caM006pa30BaHUI0 HAa OCHOBE MOTUBAIMU K | 33/lauHUKa 11.7.1,
00Yy4YEHHIO U NTO3HAHHUIO. 7.2
BeinosiHeHue
TeCTOBBIX
3aJlaHu M
61 | CymHocTb U | 3HaHUs 06 0CO6EHHOCTSIX yMeHHe OpPraHU30BbIBATh y4ye6Hoe | BoimosiHeHue TecTsl,
KJaccuuKayus CTPOEHHsI aTOMOB COTPYZAHUYECTBO U COBMECTHYIO | 3aZlaHUI 3aJlaHus
XUMHUYECKUX XUMHUYECKHUX 3JIEMEHTOB B JledTeJIbHOCTh c y4uTeseM U | 3afjlayHuKa .7.1, | 3aja4yHu
peakUuid B CBeTe | 3aBUCHMMOCTH OT IIOJIOXKEHUSA B | CBEPCTHUKAMH; paboTaTh UHAUBUAYAJIbHO | 7.2 Ka
3JIEKTPOHHOU MepUoUIECKOHN CUCTEME. U B IpyIllle: HAXOAUTb 00lllee pelieHUe U | BoimosiHeHue
TEOPUHU. YMeHue onpefieisiTh CTeENleHb | pa3pewiaTb  KOHQJMUKTBI Ha  OCHOBE | TECTOBBIX
OKHMCJIEHUA B CJIOKHBIX COTJIaCOBaHHUA NO3ULUH U y4éTa | 3alaHu
BelllecTBax . PacctaBaaTe UHTEepeCoB; dopmysmpoBath, | CocTaBieHue
K03$QUIMEHTHI B apTyMeHTHUpOBaTb W OTCTaWBaThb CBOE | KPOCCBOpJaA
OKHUCJIMTEJIbHO- MHEHUE;
BOCCTAHOBUTEJIbHBIX 10) yMeHHe  OCO3HAaHHO  HCINOJIb30BaTh
peakuusix MeTOo0M peyeBble CpeJiCTBA B COOTBETCTBUHU C
3JIEKTPOHHOTrO 6ajaHca 3ajlayell KOMMYHHUKaLUUHU JJ51 BbIpaXKeHHsI
CBOUX 4YYBCTB, MBbICJEeNl U MOTpebHOCTel;
IJIAHUPOBAaHUA U peryjdaliuu  CBoeH
JleITeJIbHOCTH;  BJIaZleHWe YCTHOU U
NUCbMEHHON  peYbld, MOHOJIOTUYECKOU
KOHTEKCTHOH peyblo;
JI. opMupoBaHHe OTBETCTBEHHOIO
OTHOLIEHUS K yYEHHI0, TOTOBHOCTH U
CIIOCOOHOCTU K CaMOPa3BUTHIO U
caM000Opa30BaHMI0 HA OCHOBE MOTUBALUU K
00y4eHHUI0 ¥ NO3HAHUIO.
62 3ayéTHBIA ypPOK | 3HAHUS U YMEHHU 10 TeMaM M: yMeHHe oOLeHHUBaTb MNPaBUJIBHOCTb | BeimosHeHUH TecTbl
no Teme: | 7-9 BBIIIOJIHEHUSA y4eOHOH | 3a/jlaHui
«XMMHu4YecKue 3aJlayl, COOCTBeHHble BO3MOXXHOCTH €€ | KOHTPOJbHOU
peaknuu B CBeTe pelleHus; paboThl




3JIEKTPOHHOM

JL dbopMupoBaHue OTBETCTBEHHOI'0

TEOpPHUHU.» OTHOIIEHUSI K YYEeHHUI0, FOTOBHOCTHU U
CIOCOOHOCTU K CaMOpa3BUTHID U
caM006pa30BaHUI0 HA OCHOBE MOTUBAIUU K
00y4YeHHI0 U MO3HAHUIO.
Tema 11. Boaopoj - poxkjawiuii BOAY U 3Hepruio (2 yaca).

63 Bogopoj kak YMeHue HabJjgaTh | M: yMeHUe onpeneasaTb MMOHATHS, TecTnl, CBolicTBa 1
XUMUYEeCKUHN npeBpalleHus HM3y4YaeMbIX | CO3/laBaTh O000OIIEHUs], YCTAHABJUBATbH | CMBICJOBOE 33/laHUsl | IpUMeHeHue
3JIEMEHT U KaK BENIECTB, ONMUChIBATh CBOMCTBA | aHAJIOTUH, yTeHHe 33/layHU | BoJlopoJia
npocToe BellEeCTB B xo/Jle | KJaccupUIUpPOBaTh, CaMOCTOSITE/IbHO | BbIMmoJIHEHHE Ka
BEIeCTBO. JEMOHCTPAIMOHHOI0 BbIOMpATb OCHOBAaHHUA W KPUTEPUU [JIA | 3a/jlaHUH B
[TonyyeHue 3KCIEePUMEHTA; yMeHHe | KaaccupUKaIuH, yCTaHaBJMUBaThb | 3aa4yHMKa I1.7.1,

BOJZ0pPO/a, pacKpbIBaThb NPUYUHHO- | IPUYMHHO-CJIE[[CTBEHHbIE CBfI3Y, | 7.2
XUMUYEeCKHe CJ1e/ICTBEHHYIO 3aBUCUMOCTb | CTPOUTh JIOTUYECKOe paccyxJieHue, | BhIMoJIHEHHE
CBOMCTBa, MeXAy dU3UYECKUMU | YMO3aK/IIOUEeHHE (MHAYKTHUBHOE, | TECTOBBIX
NpUMeHeHUeE. CBOMCTBaMH M3y4aeMoro | lelyKTUBHOEe M II0 aHaJOrMH) W JesaThb | 3a7aHUil
BellecTBa U CIOCO6AaMU €ero | BbIBOJbI;
cobupaHus, ycTaHaBauBaTh | JL dbopMupoBaHue OTBETCTBEHHOTO
CBSI3b  MEX/Jly CBOWCTBAMHU | OTHOLIEHUSI K YYEHUW, TOTOBHOCTHU U
BeleCTBa U ero NPUMeHEeHUeM. | CIIOCOOHOCTH K CaMOpa3BUTUI0 U
caM006pa30BaHUI0 HA OCHOBE MOTHUBAIMHU K
00Yy4YEeHHIO U MO3HAHMUIO.

64 | Boza. CTpoenue YMenue ONUCHIBATL | M: dopmMupoBaHue U pasButue | Paborac 3afa4yHu
MOJIEKYJIbI BOJIbl, | BEIlECTB B XOJl€ XMMHUYECKOr0 | KOMIETEHTHOCTHU B 06J1acTH | y4eOHUKOM 11.38 K 10
XHMUYECKUE 3KCIEpPUMEHTA, cobsiroaaTh | ucnosibdoBaHust UKT; BrinoJsiHeHUE XWMUHU. 8
CBOMCTBaA. npaBuja TexHUuku | JI: dopMupoBaHUe OTBeTCTBEHHOTO | JIJabopaTopHbIX KJ1acc

6€e30MacHOCTH. YuuTbcs | oTHOmeHUsT K y4ebe. [OTOBHOCTb U | ONBITOB, 33JJaHUMN
pacKpbIBaThb NPUYUHHO- | CIOCOGHOCTH 00yYarIIMXCs K | B TETpaJu.
CJIe/ICTBEHHYIO 3aBUCUMOCTb | CAMOPA3BUTHI0 W CaMO0OOpa3oBaHWIO Ha | BrimosiHeHue
MeXAy CBOMCTBaMU Y | OCHOBE MOTHUBAallUM K OOy4YEHUI0 U | TECTOBBIX
croco6aMu co6UpaHus. YMeHHe | MO3HAHUIO. 3a/laHUH
PUMEHSTh MoJIy4YeHHbIEe

3HaHUSA npu MpOBeEHUN

XUMHUYECKOT0  JIKCIEPUMEHTA,

0TOGHpaTh Heo0X0UMYI0

“HbopMaluio us3 Apyrux

HNCTOYHHUKOB.




Tema 12.TasioreHs! (44acoB)

65 | ['ayioreHs! - YMeHue wvcnoJsib3oBaTh 3HaHUA | M: dbopMHpoOBaHUE 5 pa3Butue | CMbICI0BOE .
MpOCThIE JLJIS1 COCTaBJIeHUA 3KOJIOTUYECKOTO  MBIIIJIEHUS], yMEHHE | YTeHHue 3afavyHu
BellecTBa. XapaKTePUCTUKU NpUMEHsATh €ero B  II03HaBaTeJIbHOM, | BoimosiHeHUE K 110
Xumuueckue €CTeCTBEHHOI'0 CeEMeNCTBa KOMMYHUKaTUBHOM, COUAJIbHOM MPAKTHUKe | 3a/laHUH B XMMUHU. 8
CBOMCTBaA rajloreHoB, ONNUCBHIBAaTh Y IpodecCUOHATbHON OPUEHTALNH. 3ajlayHuKa n.7.1, | KJsacc
rajloreHoB. CBOUCTBA rajloreHoB B X0/ie JL dbopmMupoBaHue OTBETCTBEHHOTO | 7.2

JIEMOHCTPAIMOHHOT0 OTHOIIIEHUSI K Y4YEeHHI0, TOTOBHOCTH U | BrImosiHEHUe
3KCIIEpUMEHTA , IPOBOAUTH CIOCOOGHOCTH K CaMOpa3BUTHI U | TECTOBbIX
HeCJI0’KHble XUMUYECKHUE caM006pa30BaHUIO Ha OCHOBe MOTHUBALUU K | 3aJlaHUI
OTBITHI, COBJIIO/IATh MPaBUJIA 00y4YEeHHI0 U MO3HAHMUIO.

TeXHUKHU 6e30MacHOCTH NpU

NpoBeJleHUY HabJII0JeHUH U

ONBITOB; YYUTHCS PACKPBbIBATh

NPUYUHHO-C/IeCTBEHHYIO

3aBUCUMOCTb MEXAY

bU3NYEeCKUMU CBOMCTBAMH

M3y4aeMoro BellecTBa U

croco6aMu ero co6upaHus,

yCTaHaBJIMBATb CBSI3b MEXAY

CBOMCTBaMHU BellleCTBa U ero

npUMeHeHHeM, OTOUPaTh

Heo0X0AMMYI0 UHOpPMAIHIO U3

JPYTUX UCTOYHUKOB

66 | XsiopoBogopon, YMeHure vcnosib30BaTh 3HaHUA | M:yMeHHe CaMOCTOATEJIBHO IJIaHUPOBaTh | CMbIC/I0BOE
CoJIsTHasl KUCJIOTA. | AJis COCTaBJIeHUs NyTHU [JOCTUKEHUs IeJied, B TOM 4YHCJE | UTEeHUE
CBoicTBa XapaKTepPUCTUKU aJIbTEPHATHBHBIE, 0CO3HAaHHO | BeimosiHeHUE
XJIOPOBOJZIOpPO/ia U | eCTeCTBEHHOIO CeMeNCTBa BbBIOMPATH HauboJiee 3dpdexTUBHBIE | 33/]JaHUH B
COJISTHOU KHCJIOTHI | FaJIoTeHOB, HAGII0JATh CHoco6bl pelleHUs y4e6HBIX Y | 3a/jayHuKa n.7.1,

npeBpallleHus U3ydyaeMbIX N03HaBaTeJbHbIX 33/1aY; 7.2

BELEeCTB, ONUCbIBaTh cBoMcTBa | JL dopmMupoBaHUe OTBETCTBEHHOI0 | BhimosiHeHUEe
rajloreHoB B X0/ie OTHOIIEHUSI K YYEHHI0, FOTOBHOCTH U | TECTOBBIX
JIEMOHCTPAIMOHHOT0 CIOCOOHOCTH K CaMOpa3BUTHI0 U | 33JlaHUM

JKCIIEpUMEHTa , MIPOBOAUTD
HeCJIO’KHbIe XUMHUYECKHEe
OIIBbITHI, CO6J'[IO,£[aTb npaBHJIa
TeXHUKH 6€30MaCHOCTH Ipu

caM000pa30BaHUI0 HA OCHOBE MOTHBAIUH K
00Y4YEeHHIO U NTO3HAHMUIO.




NpoBeJIeHUHU HAOGJII0JeHUH U
ONBITOB.

67 | IIpakmuueckasn YMeHue HAGIIOJATD M: Hay4YuTBCA pelaTh UCCIeJ0BaTeJbCKUM | BeinmosiHeHUe OTYET 0
pa6omaNe6 npeBpalleHUs U3y4yaeMblX IyTeM [OCTaBJIEHHYIO NpobieMy; J1abopaTOpPHBIX NpaKTHy
«IloanyyeHue BeLLEeCTB; ONKUChIBAaThL cBoUcTBa | JI: dopmupoBaHUe OTBETCTBEHHOI'O | OMNBLITOB, 10 €CKOH
co/1s1HOU BellleCTB B X0/e OTHOIIEHUs K Yydebe, TOTOBHOCTb U | MHCTPYKLUM. pa6oTe
Kuc/somul U | JeMOHCTPALMOHHOTIO U CIOCOGHOCTH K CaMOpa3BUTHIO u | CocraBsieHune
onsimul ¢ Hell.» J1abopaTOPHOI0 IKCIIEPMMEHTA; | CaM006pa30BaHUIO HA OCHOBe MOTHUBALUU K | OTYETA O

NPHUMEHSATD N0Jy4eHHbIE 00y4eHUI0 u [IO3HAHMUIO, yMeHHe | IpaKTHYeCKOoU
3HaHUA NIPY IPOBeJIeHUHU y4acTBOBaTb B COBMECTHOM OOCY:XJeHWUM | paboTe
XMMHYECKOI0 3KCIIEpUMEHTA. pe3yJIbTaTOB ONBITOB.

68 | T'ogoBas 3HaHUA U YMeHUd 3a KypC M: yMeHMe oOLeHHBaTb MNPaBUJIBHOCTDb | BboimosHeHHUH TecTsl
KOHTPOJIbHaA XUMMH 8 Kyacca BBINIOJIHEHUA y4eOHOH | 3ajjaHui nudo.
pa6orTa. 3aJlayy, COOCTBeHHble BO3MO)XHOCTHU €€ | KOHTPOJIbHOU

pelleHus; paboThl
JL dbopMupoBaHue OTBETCTBEHHOTO

OTHOIIEHWS] K Y4YEHWIO, TOTOBHOCTU U
CIIOCOGHOCTH K CaMOpPa3BUTHIO U
caM006pa30BaHUI0 HA OCHOBE MOTHUBAIUH K
06y4eHHI0 U IO3HAHUIO.




KAJIEHAAPHO-TEMATHYECKOE II/TAHUPOBAHHE

JlaTa Ne
TeMbl
Ilnan/¢axT Tema 6J10Ka, ypoKa IIpumeyanue
0JIOKa,
8A |8b 8B | 8I' | 81 | ypoka
I [IpeaMeT xumMuM (24.)
1(1) Bo3HMKHOBeHMe XMMHUHU KaK HayKHu. [IpegMeT XMMHUHU. 3HaYeHUEe XUMHUH.
2(2) IIlpakmuueckas pa6omaN?1 «3HAKOMCME0 ¢ 1a60pamopHbLIM 060pyd08aAHUEM»
II X¥MHYeCKHe 3JIeEMEHThI U BellleCTBa B CBeTe aTOMHO-MOJIEKYJIIPHOTo yyeHus (12 4.)
1(3) [ToHsAITHE «BELECTBO» B XUMUH U du3nke. Pu3nuecKre U XUMUYECKUE SIBJIEHHUS
2 (4) Atom. Ctpoenue aToma. OTHOCUTE/IbHAA aTOMHasA Macca. XMMUYeCKUH 3J1IEMEHT.
MoJiekyJia, cTpoeHHe.
3(5) [IpocThle U ci10xKHBIE BelecTBa. BenjecTBa MoJIeKyJIIpHOTO U HEMOJIEKYJITIPHOTO
CTpOeHMUs. 3aKOH IOCTOSIHCTBA COCTAaBa BellecTBa.
4 (6) Xumnueckas ¢popmysia. OTHocUTeIbHAA MOJIeKyIipHas Macca. MaccoBas [,014
XUMHYECKUX 3JIEMEHTOB B CO€IMHEHUAX.
5(7) PellleHUe 3a/1a4 Ha onpejieJieHre MacCOBOM J10JIM XMMHUY€ECKOI0 3J1eMeHTa.
6(8) CrucreMa xMMHUYeCKUX 3J1eMeHTOB /I.U.MeHiesieeBa.
7 (9) BaJieHTHOCTb.
8 (10) OnpepenieHue BaJIeHTHOCTH 10 XUMHUYeCKOW GOpMyJie U COCTaBJIeHUE XUMUYECKUX
$opMyJ1 10 BaJIeHTHOCTH.
9 (11) KosinuecTBo BewecTBa. MoJib — eZJMHMIIA U3MepPeHU KOJIM4eCTBa BellecTBa. MosigspHas
Macca.
10-11 Pemenue pacyéTHbIX 33434
(12-13) ]
12 (14) | 3a4éTHbIN YPOK N0 TeMe: «XXMMUYECKHE 3JIEeMEHThI M BelleCTBA.»
111 XuMunyeckue peakuu (6 4.)
1(15) CyLuHocUTb, NPH3HAKA U YCIOBHSA IPOTEKAHNS XUMUECKHX peakuui. TUIIbI XUMHUYECKHUX
peakuuil. TenyioBoil adpdeKT.
2 (16) | PemeHue pacyéTHBIX 33/1a4.
3(17) | 3akoHbI COXpaHEHUsI MACChl U IHEPTUHU.
4 (18) | Xumuueckue ypaBHeHHUs1. CocTaB/eHHE XUMUYECKUX YPaBHEHUH.

5 (19)

PelieHue pacyéTHBIX 3a/1a4.




6 (20)

3a4yéTHBIN YPOK N0 TeMe: «XMMHYeCKHEe pPeaKIun.»

1V MeToabl xumuu (1 4.)
1(21) | XuMHYeCcKUH A3bIK. MeTo/1bl HAYKH XUMHUHU.
\" BemecTBa B OKpyKawIleil HaC Npupoje U B TexHuke (8 4.)
1(22) | Yuctele BemecTBa U cMecH. Mcnosib30BaHUE YUCTBIX BEIIECTB B TEXHUKE.
2 (23) | Ipakmu4eckasa pabomaNe2 «O4yucmka eeujecmaea.»
3 (24) | PacTtBOpbl. PacTBOpUMOCTH BeLECTB.
4 (25) | MaccoBas #0191 paCTBOPEHHOTO BellleCTBa
5(26) | Pemenue 3azay
6 (27) | PemieHue pacyéTHBIX 33/1a4.
7 (28) Ilpakmuyeckas Pa6omaN23 «IlpucomossieHue pacmeopoe c 3a0aHHOIl
KOHYyeHmpayueii.»
8 (29) | 3ayéTHbIN YpOK 10 TeMe: «BelecTBa B OKpyKawlei HaC IPUPOAE U B TEXHUKE.»
VI IloHsTHE O rasax (7 4.)
1(30) | Bo3ayx. CoctaB Bo3ayxa. OTHOCUTEJIbHAS JIOTHOCTh ra30B.
2 (31) Kucnopopn kak XI/{MI/I‘{eCKI/II‘/JI 3JIeMEeHT U KaK IPOCTOe BEeLeCTBO, OJy4YeHUe KUCI0pPOa,
XUMHYECKHe CBOUCTBA ,lIPUMEHEHHE.
3 (32) | Ipakmuueckas pa6omaNe4 «IlosayuyeHue Kuca10poda u usydeHue e20 c80licma.»
4 (33) | 3akoH ABorajipo. 3akoH ['ei-Jlrocaka.
>-6 PemieHue pacyéTHbIX 337124
(34-35) ]
7 (36) | 3a4éTHbIN YpOK 10 TeMe: «[loHATHE O rasax.»
VII OcHOBHbIE KJIaCChl HEOPraHUYeCKHX BelecTs (12 4.)
1(37) | Okcuapl. CocTas, KaaccudHUKalMs, XMMHUYeCKHe CBOMCTBA.
2 (38) | OcHoBaHus# ,cOCTaB, K1accudUKalus XUMUUYECKHE CBOUCTBA, 0JyYEHHE.
3(39) | AMdoTepHOoCTb. [losiyyeHHe HepacTBOPUMBIX OCHOBAHHUU B BOJIE.
4 (40) | Kucaorsl. CocTaB, ki1accuduKalLusi, XMMHUUYECKHe CBOKUCTBA.
5(41) | Cosawu. Cocras, k1accuduKanys, XMMHUYECKHE CBOWCTBA
6 (42) | l'eHeTHuecKasi CBSI3b MEX/Y KJIaCCaMU HEOPTaHUYECKUX BellleCTB.
(42:24) CemuHap 1o TeMe: «OCHOBHBIE KJ1aCcCbl HEOPTraHWY€eCKUX BELeCTB.»
9-10

(45-46)

PellieHue pacyéTHBIX 33/1a4.




11 (47) | Ipakmu4yeckasa pa6omaN?5 «HccaedosaHue 0KcUd08, 0CHOBAHULI U KUC/10M.»
12 (48) | 3a4éTHbIN YPOK N0 TeMe: «OCHOBHBIE KJIACChbl HEOpPraHM4YeCKUX BellecTB.»
VIII Crpoenue aToma (5 4.)
1(49) | CocrtaB aTtoMa. M3oTONBI.
2 (50) | llepuopguyeckui 3aKOH U nepuoanyeckas cucrema /I.M.MeneneeBa.
3 (51) XapaKTepI/ICTI/I}Ea XMMHYECKOT0 3/IEMEHTA U ero CBOMCTB Ha OCHOBE M0JIOKEHUS ero B
nepuoaudeckou cucreme /[.MU.Menpeneena. [loHATHE 3JIEKTPOOTPULATEJILHOCTH.
4 (52) | CemuHap no teme: "'CTpoeHue aToma"
5(53) | 3ayéTHblil ypoK 1o TeMe: «CTpoeHUe aTomMa.»
IX CtpoeHue BemectBa (4 4.)
1(54) | XuMuueckas cBsi3b. BUJbl XMMUYECKOH CBSI3H.
2 (55) | CreneHb OKHUCJIEHHUS.
3 (56) | Kpucranianyeckoe COCTOSIHUE BelllECTBA
4 (57) | 3auéTtHblil ypoK 1o TeMe: «CTpoeHMe BelecTBa.»
X X¥MHYeCKHe peaKlM1 B CBeTe 3JIEKTPOHHOM TeopuH. (5 4.)
1 (58) | OKMCJAMTENbHO — BOCCTAHOBUTEJIbHbIE PEAKI[UH.
(5(2):20) CemuHap 1o TeMe: «OKMCJIUTENBHO — BOCCTAHOBUTEJIbHBIE PEAKLUU.»
4 (61) | CymHocTb ¥ KJ1accudUKaLys XMMAYECKUX PeaKLUK B CBeTe 3JIEKTPOHHOM TEOPHUH.
5(62) | 3a4éTHbIN YPOK MO TeMe: «XUMHUYECKHE PEAKIMH B CBETE 3JIEKTPOHHOMN TEOPHUM.»
XI Bogopogz (2 4.)
1(63) Bopopon kak xmfnqecm/lﬁ 3JIeMEHT U Kak NpocToe BeulecTBo. [losyueHue Bogopoja,
XUMHYECKHe CBOUCTBA, IPUMEHEHHE.
2 (64) | Bopa. CTpoeHure MOJIEKYJIbl BOJbI, XUMHUYECKHE CBOMCTBA.
XII l'anorensl (4 4.)
1 (65) | l'anoreHsl — NpocCThIe BellleCTBA. XUMHUYECKHE CBOMCTBA raJIOreHOB.
2 (66) | XsmopoBoaopo/, cosisiHast KucaoTa. CBOMCTBa XJIOPOBOAOPO/iA U COJISTHOM KUCIOTHI
3(67) | lIpakmuueckas pa6omaN26 «IlosayuyeHue coAsIHOU KUC/10Mbl U ONbIMbI C HEU.»

4 (68)

T'ogo0Bass KOHTPOJIbHAsA pa6oTa.




KOHTPOJIb YPOBHA OBYYEHHOCTH

®OPMbI KOHTPOJIA
TeKymuii KOHTPOJib (IMCbMEeHHbIe KOHTPOJIbHbIE PA00ThI) 110 TeEMaM «XMMHUUYECKUE 3JIEMEHThI U BelleCTBa», «kXMMHUYECKHE PEeaAKIUN»,
«BellecTBa B oKpy:Kamwllel Hac npupozie U B TexHUKe», «[loHaTHe 0 razax», «OCHOBHbIE KJIacChl HEOPraHUYECKUX BellecTB», «CTpoeHue
aToMa», «CTpoeHHe BellecTBa», «XUMHAYeCKHe peaKLU1 B CBeTe 3JIEKTPOHHOU Teopuu», «['0of0Bast KOHTpPOJIbHAsA paboTa.»
Kpome BblllenepedyucieHHbIX OCHOBHBIX (OPM KOHTPOJISI MPOBOJSATCS TEKYyIlIUe CaMOCTOsTeJbHble pPaboThbl, XUMUYECKHE JIUKTAHTHI,
TEeCTUPOBAHUS B paMKaX KaXK/Jol TeMbI B BU/Jle pparMeHTa ypoka.

YYEBHO-METOAUYECKOE U MATEPUAJIbHO-TEXHHUYECKOE OBECIIEYEHUE OBPA30BATEJ/IbHOTO ITPOLIECCA

Peanusauus nesel, ABJAAWIUXCA TJaBHbIM ycjaoBUeM 3QPeKTUBHOM y4yeOHON [eATeJbHOCTU LIKOJbHHMKOB, HEBO3MOXHa 06e3
MCII0JIb30BaHUSl OCHOBHBIX 00pa30BaTe/IbHbIX PECYPCOB: Y4eOHUKOB, yUeOHO-METOJUUYECKUX MaTepUaloB, HArJISAHbIX IeMOHCTPALMOHHBIX
noco6uil U TabuL, NpUOOPOB U MPUCHOCOBJIEHUH, a TAKXKe COBPEMEHHbIX UHPOPMALLMOHHBIX CUCTEM, UHTepHEeT, 3/IeKTPOHHbBIX Y4eOHUKOB.
[Ipu orb6ope cpeAcTB 0Oy4eHUs COOJIIOJEHBl CAeAYIOLMEe YCJOBUS: y4YTeHa cleluduKa NpegMeTa U COOTBETCTBEHHO BKJIOYEHDI
XapaKTepHble TOJIbKO /[iJI1 OWOJIOTUM CpPEeJCTBa; YYTEHbl [JOCTHXKEHUS HOBEWIIMX HWHQPOPMALMOHHBIX TEXHOJIOTUM (MyJbTUMEJU],
MHTepaKTUBHas [0CKa, ayZijMOBU3yaJibHble CpeJiCTBa); 0C060e BHMMaHUe 00palleHO Ha Cpe/cTBa 00y4YeHUs], COiepKaHUue KOTOPbIX UMeeT
KOMILJIEKCHBIM XapaKTep; YYTEeHO CO0JII0[leHhe CUCTEMHOCTH, 0becreyrBale NocooOUsAMU U 0600pyL0BaHUEM BCe pa3/esibl U TEMBI.

YYEBHO - METOAWYECKOE OBECIIEYEHHUE

YyeGHas MTEepaTypa
H.E.Ky3nenoBa, U.M.TutoBa, H.H.l'apa, A.}0.2Kerun. Xumus. 8 knacc. - M.: Bentana-I'pad
3agavyHUKMU:
H.E.Ky3HenoBa, A.H.JIéBkuH. 3aia4yHUK N0 XMMUH. 8 KJacc. - M.: Bentana-I'pad,
MeToandyeckas 6M6JIMOTEKA:
['apa H.H. CoopHuK nporpaMm o6pa3oBaTeibHbIX yupexaeHun «Xumus» 8-9, 10-11 ksaccel. M.: «I[IpocBemenue», 2017r.
Jnenpos 3./1., ApkaabeB A.I'. COOpHUK HOPMATHUBHBIX JJOKYMeHTOB «XuMusa». M.: «/Ipoda», 2017r.
Apanckas 0.C., Bypas U.B. [IpoekTHas 1eTeJIbHOCTb LIKOJbHUKOB B Npolecce o6ydyeHuss XuMuu 8-11 kiaccol. M.: «Bentana-I'pag», 2015r.
XomueHko W.I'. Pemienue 3axa4 no xuMuu 8-11 ksacc: pelieHus, METOAUKH, cCOBeThL. M.: «HoBasg BosiHa», 2016r.
[[TanamoBa M.0. Yuumcs peliaTh pacyeTHbIE 33/la4H 110 XMMHU: TEXHOJIOTHUS U aJropuTMbl perieHust. M.: «lllkoua - [Ipecc», 2015r.
[llupukoB H.A., lllupukoBa A.H., J/lactoukuH A.H. ['oToBUMCcA K osMMIUajie M0 XUMUU: COOPHUK 3alaHUM U OTBeTOB JJis 8-11 ksaccoB. M.:
«ApxkTun», 2018r.
Jlono/IHUTe/IbHAA JIUTEepaTypa:
Jlupun P.A,, MoJsiouko B.A. HoMeHK/1aTypa Heopranudeckux Belects. M.: «KosocC», 2016r.
MBanoBa P.I', KaBepuHa A.A., Kopouenko A.C.KoHTposib 3HaHUM y4yaluxcs no XuMuu 8-9 knaccel. M.: «/[poda», 2016r.
KusizeBa P.H., Aprembes B.II. Opuenko O.B. 3aganusa 1 KOHTpoJIbHbIE paboThl 0 XMMHUU. M.: «Biagoc», 2018r.



Pagenkuii A.M. IIpoBepoyHblie pa6oThl o XuMuHU. M.: «I[IpocBemenue», 2000r.

MBanoBa P.I'. Bonpocsl, ynipaxkHeHUs ¥ 3aZlaHuA 110 XUMUHU 8-9 kiacc. M.: «IIpocBewenue», 2017r.

Cyposuesa P.I1, I'yzeit JI.C., Octanuuii H.U., Tatyp A.O. TecTbl no xumuu 8-9 knaccel. M.: «[poda», 2016r.
[TonoBa O.A. TecToBbIe 3aaHUA /i1 IPOBEPKH 3HAHUH y4daluxcs no xuMuu 8-9 knacc. M.: Tl «Chepa», 2014r.
[lImakos 0 A. Tectbl. Heoprannueckas xumusd B 2-X yacTax. CapaToB «J/Iunen», 2017r.

[lImakoB [0 A. Tectbl. O611asa xuMus. TeopeTudyeckre ocHOBbL. CapaToB «J/Iuneit», 2017r.

AJIH y4alinXxcd:

1. COOpHHUK TeCTOBBIX 3a/laHUH JJIs1 TEMAaTU4€CKOT0 U UTOTOBOT0 KOHTPOJISl. XuMHUs.- 8-9 kiacc.- M., UHTeniekT-leHnTp, 2006.
Aysnvo- ¥ BujieoMaTepUabl:

1.BupTyanbHas mkosa Kupusia u Medpoausa. Ypoku xumuu. 8-9 knaccel. M.: 000 Kupunn u Medoauii, 2004

2. TunoBkIe 3a7a4M 110 XUMHH s 8-9 kiaccoB. - B 2 4. - M.: Sovafilm, 2016.

3. Axsnie6unuH A.K.u gp. Xumus. 8 kaacc.- M.: «1C», 2014.

4. MacTep-kJacc yuyuTens xuMuu. M.: I'o6yc, 2010.

5. Xumus. llupposas 6a3a Bugeo. 2017.

6. Axsie6uHuH A.K. u ap. Xumus a4 Bcex XXI. XuMuueckue onbIThl €O B3pbiBaMU U 6e3. Kanyra, 2016.

7. llIKOJIbHBIN XMMUY€ECKHUH 3KCIIepUMeHT. MeTas/ibl No604HbIX noarpyni. 2005.

8. llIko/IbHBIA XMMHUYECKUH 3KCciepuMeHT. ['asioreHsbl. Cepa. 2015.

9. llIko/IbHBIN XMUMUYECKUN IKCTIEPUMEHT. XUMHS U 3JIeKTPUYeCKUM Tok. 2015.
[leyaTHbIe OCOOUA:

Cepus Tabuaun no xumuu («Ilepuogudeckas cucteMa XMuMHU4YecKux 3jieMeHToB /J[.U.MeHeneeBa», «PacTBOPpUMOCTb KUCIOT, OCHOBAHUM

Y COJIEH B BOJIE», «JJIEKTPOXUMUYECKUU P, HANPSXKEHUH METaJJIOBY ).

A1 OBECIIEYEHUA BE3OIIACHOI'O TPYJA B KABUHETE XUMWU UMEETCHA:
¢ MPOTUBONOXAPHBIK UHBEHTAPb
® anTeyKy c HA6OPOM MeJIUKAMEHTOB U NlepeBSI30UHbIX CPEJICTB;
® UHCTPYKLHUIO IO IpaBUiaM 6e30MaCHOCTU TPYAa AJis 00ydariuxcs
e XypHaJl perucTpaluy HHCTPYKTaXa M0 paBuJaM 6e30MacHOCTH TPYAa.

OBPA3OBATEJIBHBIE PECYPCbI CETU HHTEPHET
CnMCOK CaliTOB 10 XUMMH AJIA YYALIMXCA Y YYUTeJIs

| Ne ‘ HaseaHue calima uau ‘ CodepoicaHue Adpec (Url)




movu

1 | XuMUsA ¥ KU3Hb: JJIeKTPOHHAas BepCUs HAy4YHO-IOMYJIIPHOTO XXypHaJsia. ApXUB http://www.hij.ru
Hay4YHO-MOMYJISIPHbIN co/iep>kaHUK HOMepOB. JIOCTyI K OJTHOW BEPCUH KypHaJia yepes
KypHaJ peructpanup. ObopmiieHue NOAMNUCKU
2 Alhimik [losie3HbIe COBETHI, 3P PEKTHBIE ONBbITHI, XUMUYECKUE HOBOCTH, http://www.alhimik.ru
BUPTYaJIbHbIN PENETUTOP, KOHCYJIbTAI|UH, Ka3yChl U T.J.
3 | C-BOOKS JlutepaTypa 1o XMUMUH http://c-books.narod.ru
A36yka Be6-nIoUcKa MeToauka novcka MHGopMaluu no xuMuu. 0630p 6ecrniaTHbIX http://www.chemistry.
4 JIJ1S1 XMUMUKOB NaTeHTHbIX 6a3 AaHHbIX. ExkeMecssyHble aHHOTALMK HOBBIX bsu.by/abc/
XMMHYECKUX HaYYHBIX PECYPCOB
5 | MexaHU3MBbI . http://www.tl.ru /~gimnl3/docs/
. OCHOBHbIE THIIbI MEXaHU3MOB XUMUUYECKHX pPEAKIIUU NN
OpraHUYeCcKHX peaKLun ximia/him2.htm http://www.tl.ru
6 | OnopHbIe KOHCIIEKTHI http://khimia.ri 1.ru/
[loypo4yHble KOHCIIEKTHI [l LUKOJbHUKOB 8— 11-X KJ1accoB
10 XUMHUHU
7 OmbiTh 110 . Onucanus peakuui, pororpaduy, cnpaBouHass UHPopMaLus http://shnic.narod.ru/
HEOPraHMW4YeCcKou XUMHUHU
[lepuoguyeckas . http://www.jergym.hiedu.
HcTopus OTKPBITHS 3/IEMEHTOB U IPOUCXOXKJEeHHE UX Ha3BaHUH, o
8 | cucTeMa XUMUYECKUX . cz/~canovm/vyhledav/variarity/
onvcaHue GU3NYECKUX U XMMUYECKUX CBOUCTB
3JIEMEHTOB rusko2.html
9 PacueTHble 3a/ja4u CO0pHUK pacyeTHBIX 33/1a4 10 HEOPraHU-4Y€CKON U OpraHU4YeCcKou http://lyceuml.ssu.runnet.
110 XUMHUHU XUMMMU JIJ1s1 paboThl HAa LIKOJIbHOM crieliKypce. CIMCOK JIMTep-pbl ru/~vdovina/sod.html
10 | Xumus aad Bcex JJIEKTPOHHBINU CIPABOYHHUK 3a NOJIHBIN KYpPC XUMUH htp://www.informika.ru/text/
A p p P database/chemy/START.html
11 [lIkosibHAsA XUMUS CnpaBOYHUK U yYEOHUK M0 XMMUU. ['1aBHast 0CO6GEHHOCTb — http ://www. schoolchemistry.by.
CIPABOYHUK XUMKAJIbKYJISITOP, KOTOPBIA yIPOLIAET pellleHue 33124 10 XMMUHU ru
JJieKTpOHHas
p KHUTY ¥ aHaIuTHYecKue 0630pbl. YUueOHUKU. YKypHasibl. YuyeOHbIe http ://www. chemnet.ru/rus/
12 | 6ubaroTeka .
6a3bl JaHHbIX. HoGesieBCcKUe MpeMUH 10 XMMHUHU elbibch.html
110 XUMHUHU
O6uasa u MaTepuasibl o 06LIel XUMUHU /151 yYALIUXCS XUMUKO- .
i p i AL YAl http://lib.morg.chem.msu.ru/
13 | HeopraHuueckas OMO0JIOTMYECKHUX KJIACCOB: OCHOBHbIE MOHATHS XUMUU, CTPOEHUE .
tutorials/korenev/1 .doc
XUMHUS: 4acThb 1 aToMa, XMMHUYecKas CB3b
14 O61as MaTepuasibl 10 HEOPraHUYECKON XUMUU AJI YYaAIUXCS http://lib.inorg.chem.msu.ru/

N HEOopraHMu4eCKasd

ClTeqUaJIN3NPOBAHHBIX XHMUKO-OMOJOTMYEeCKUX KJIaCCOB: OCHOBHbIE

tutorials/korene v/2 .doc



http://www.hij.ru/
http://www.alhimik.ru/
http://c-books.narod.ru/
http://www.chemistry/
http://www.tl.ru/

XUMUS: 4aCTh 2

KJIaCChl HEOPTraHUYECKUX COeIMHEHUM, UX CBOMCTBA U CIIOCOOBI
noJIy4eHUs

JKCnepyUMeHTaJlbHbIN . .
15 ‘{e6HpI/IK 10 XHMUH Y4yebHOe nocobue no ob1el XMMHH, OTJIMYAIOLeecsl HAy4YHOMU http://www.chem.msu.su/rus/
y CTPOTOCTBIO U3JIOXKEHUS U CUCTEMOM ONlpe/ieIeHU N school/zhukovl/welcome.html
JJis1 8— 9-X KJaccoB
lporpammoe AHHOTHpPOBaHHbIE CCBUJIKU Ha CYLeCTBYIOLIYE TPOrpaMMHbIe
16 | ObecneyeHue p yi yrom porp http://chemicsoft.chat.ru/
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19 A I JIMCTaHLIMOHHbIE OJIMMIOUA/bI 10 XUMHH .p /./ /
0JINMIIHA/Ia LUIKOJIbHUKOB olimpiada/
110 XMMUHU
MaTepuasbl o1uMnuaj no xXuMuu. OnucaHue onbIToB. CBOMCTBA .
XumMuueckas p A - http://www-windows- 125 1 .edu.
20 3JIeMeHTOB. XUMUYeCKHe CBOWCTBA MUHepaJsoB. CioBapb .
CTpaHUYKa yar.ru/russian/cources/chem/

XUMHUYECKHUX TEPMHUHOB

OBOPYJOBAHHME U IIPUBOPLI

KoMnbroTep, My/ibTUMeLUNHBIN

NpPOEKTOp, 3KpaH

HauMeHoBaHHe 06 bEKTOB U CpeaAcCTB MAaTE€pPHUAJIbHO — TEXHUYE€CKOro o6ecneyeHUs




1 L. IleyaTHbIE NOCOGUA

KoMIJIeKT NOpPTPEeTOB YYEHbIX-XUMUKOB
2 Cepus cnpaBOYHBIX Tab/ML 10 XUMUHU («Ileprogryeckas cucteMa XMMU4YecKux 3yeMeHTOB /[.U. MeHpenieeBa», «PacTBOpuMOCTE coJsield,

KMCJIOT M OCHOBAHUH B BOZe», «DJIEKTPOXUMUYECKUH psiJ HApsXKeHUH MeTa/l/10B», «OKpacka MHAUKATOPOB B Pa3JIMYHBIX Cpeax»).
3 Cepusi MHCTPYKTHUBHBIX TabJIUI 10 XUMHUHU
4 Cepus Tab/1ML 10 HEOPTAaHUYECKOU XUMUU

III. UHpopMaLMOHHO-KOMMYHUKaTUBHbIE CpeACTBA
1 MysibTHUMeIUKHbIe IPOrpaMMbl (06yyarlivMe, TDEHUHIOBble, KOHTPOJUPYIOIIME) IO BCEM pa3/iesiaM Kypca XUMUHU
2 JJIeKTPOHHbIE OUOJIUOTEKH M0 KYPCY XUMHUHU

IV. TexHu4YecKHe cpecTBa 00yYeHUs
1 KomMmnbroTep
2 MysibTUMEAUKUHBIN IPOEKTOP
3 JKpaH NPOEeKIMOHHbIN
V. Y4eOHO-IPpaKTUYECKOE U Y4eOHO0-/1a60paTOpHOe 060pyJOBaHKe
IIpu6GoOpHI, HAGOPHI NOCY/bI U JIAGOPATOPHBIX NPUHAAJIEKHOCTEN AJ151 XUMHUYECKOro IKCIIepUMeHTa
0O61ero Ha3Ha4YeHHUs

1 HarpeBaTesibHble TPHUOGOPHI

- 3JIEKTPONJIMTKH J1abopaTOpPHbIE C OTKPbITON CIUPaJIbIO

- 3JIeKTpoHarpeBaTesiu AJs npooupok HII-1

- HarpeBaTeJb A5 K0J16 yue6Hblt HKY
2 JlocKa [J1d CYLIKHU N0Cy bl
3 KoMnieKT 3/1eKTpoCcHa0KeHus KabUHeTa XMMUHU

JAeMOoHCTpalMOHHbIE
1 Ha6op nocybl ¥ NpUHaJJIeKHOCTEHN JJ1s1 IEMOHCTPALMOHHBIX ONBITOB 10 XUMHUHU
2 CTOJIMK MO'beMHbBIN
3 IlITaTUB 415 IeMOHCTPALMOHHbIX Npob6upok [1X-21
4 IlITaTuB MeTassinyeckun L1JIb
5 JkpaH GOHOBbBIN YepHO-6€es1bli (ABYCTOPOHHHI)
6 Ha6op ¢piakonoB (250 - 300 ma jiy1s1 XpaHEHUs paCTBOPOB PEAKTUBOB)

Cnenua/iM3MpoOBaHHbIE NPUGOPHI M aNIAPATHI
1 Annapat (npubop) fJis nosydyeHus ra3oB (Kunna)
2 O30HaTOp
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[Ipubop AJ151 JEMOHCTPALMU CBETOBOr0 3¢ PpeKTa peakui

o~

BOpOHKa AeJIMTEJIbHAA OJ1d pa6OTbI C BpeJHbIMH BELIE€CTBAMU

651

BopoHka JiesinTesibHAsA 0611ero Ha3HauYeHUs

KoMI1eKThI AJIA ﬂaﬁopaToprlx OIIBITOB U IPAKTHYE€CKHUX 3aHATHM 10 XUMHH
Becbl MexaHUYeCKHEe JIa6opaTopr1e

Bechbl 3JIeKTpOHHbBIE YyeOHbIe J1ab0opaTOpPHbIE

Hab6op 6aHOK /19 XpaHeHHUs TBepAbIX peakTUBOB (30 - 50 M)

Hab6op cksiHOK (p1aKOHOB) /111 XpaHEHUs PaCTBOPOB PEAKTHBOB

Ha6op npo6upok (I1X-14, [1X-16)

[Ipubop A5 moJiyyeHusi ra3oB

]_lI/IJ'II/IHﬂpr MEpPHbIE CTEKJIAHHBIC

Kpucrannusatop

R ON O U W |-

VI. Moaenu
Hab6op kpucTaiinyecKkux peueTok: ajiMasa, rpadpuTa, NOBapeHHOU COH

VIII.HaTtypa/ibHble 060bEKTbI, KOJIJIEKILUU

Tomiuso

PeakTHBbI (10 HOpMe)

Hab6op Ne 1 OC «Kucaomoi»
Kucinora cepnaa 4,800 kr
Kucsiora conguaga 2,500 kr

Hab6op Ne 2 OC «Kucaombr» Kuciaorta azotHas 0,300 kr
KucsaoTa oprodocdopHasa 0,050 kr

Ha6op Ne 3 OC «['udpokcudvi»
Kasuda rugpokcuy 0,200 kr
Kanbuusa rugpoxkcug, 0,500 kr
Hatpus rugpokcup 0,500 kr

Hab6op Ne 4 OC «OKkcudvl Memanios»
Amomunug okcug, 0,100 kr

bapus okcup 0,100 kr

Kenesa (III) okcupg 0,050 kr
Kanbuusa okcug 0,100 xr

Maruus okcug 0,100 kr




Menu (II) okcup (rpanysnt) 0,200 kr
Kanug okcug 0,100 kr
Huuka okcupg 0,100 kr

Hab6op Ne 5 OC «Memannwl»

Amomunuii (rpany.asi) 0,100 kr

Amomunuii (ctpyxka) 0,050 kr

’Keneszo BoccTaHoBsieHHOe (mopoiuok) 0,050 kr
Maruuii (onunku) 0,050 kr

Megpb (rpanysinl, onuaku) 0,050 kr

[uHk (rpanyJbi) 0,500 kr

Hab6op N2 6 OC «ll]esno4Hble U ujes104HO3eMeNbHbIE MEMAANbLY
Hatpuii 20 amnyan

Hab6op Ne 7 OC «0OzHeonacHble sewjecmsa
Cepa (nopouiok) 0,050 kr

Ha6op N2 9 OC «['anoz2eHudol»
bapus xnopupg 0,100 kr
Kenesa (III) xnopuza 0,100 kr
Kanus xnopug 0,050 kr
Kasbuusa xaopug 0,100 kr
Marnus xsopug 0,100 kr
Mepu (II) xopup 0,100 kr
Hatpusa xnopuz 0,100 kr
Huuka xaopua 0,050 kr
Kamug nogup 0,050 kr
Kanus 6pomup 0,050 kr

Hab6op N2 10 OC «Cyavgpameol. Cyavgpumot. Cyabgudbi»
Antomunus cyabdat 0,100 kr

Kenesa (II) cyabdat 0,100 kr

Kanus cyabdat 0,050 kr

Kanbuus cyabdpat 0,200 kr

Marnus cyabdat 0,050 kr

Menu (II) cyabdat 6e3BoaHbIN 0,050 KT

Mepu (II) cyabdat 5-tu BogHbli 0,100 kr

Hatpus cyabdup 0,050 kr




Hatpus cyabdat 0,050 kr
[uuka cynbdat 0,200 Kr

Hab6op N2 11 OC «Kap6oHambi»

Kanus kap6oHat (notam) 0,050 kr
Mepu (II) kap6oHaT ocHoBHOM 0,100 Kr
Hatpus kap6oHat 0,100 kr

HaTtpus rugpokap6onat 0,100 kr
Kanbuus kap6onat 0,200 kr

Marnus kap6osart 0,200 kr

Habop Ne 12 OC «®ocgpamol. Cunukamol»
HaTtpus cunukat 9-tu BoaHbi# 0,050 kr
HaTtpus optodocdaTt TpexzameueHHbid 0,100 kr

Hab6op Ne 14 OC «CoeduHeHus1 map2aHya»
Kanus nepmMaHraHat (kaJuMi MapraHueBokuciabii) 0,500 kr

Ha6op Ne 16 OC «<Humpambi»
Amtomunusa Hutpat 0,050 kr
Kanusa vutpat 0,050 kr
Kanbius sutpat 0,050 kr
Mepu (II) autpat 0,050 kr
Hatpus nHutpat 0,050 kr
Cepe6bpa HuTpat 0, 020 Kr

Ha6op N2 17 OC «HHOukamopbi»
Jlakmomnpg 0,020 kr

MeTunoBbiv opanxkeBbi 0,020 kr
®enoadranens 0,020 kr




