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IHosicHUTEILHAA 3aIHCKA

Pabouas nporpamMma cpeHero o01iero oopa3oBaHus M0 XMMHUU COCTaBIIeHa Ha ocHoBe DenepanbHOro
TrOCYJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa oO0mero oOpa3oBaHus. B Hel Takke YUYHUTHIBAIOTCS
OCHOBHBIE HJIeH U TIoJoxkeHus [IporpaMmmel pazButus u GopMUpPOBaHUS YHUBEPCAIBHBIX YI€OHBIX JEHCTBHIA
JUTsL CpeltHero (ITOTHOTO0) 0011Iero 00pa3oBaHus.

B paboueii mporpamme npeaycMOTPEHO pa3BUTHE BCEX OCHOBHBIX BHJIOB JCSITEIBHOCTH 00Y4aeMBbIX,
IPEJICTAaBICHHBIX B IpOrpaMMax JJjisi Ha4aJlbHOTO OOIIEro ¥ OCHOBHOTO oOuiero oOpasoBanus. Conepxkanue
HacTosed paboyeil mporpaMMbel HMMEET OCOOEHHOCTH, OOYCIIOBJIEHHBIC, BO-IIEPBBIX, IPEIMETHBIM
COJICpKaHUEM U, BO-BTOPBIX, ICHXOJOTHUYECKUMH BO3PAaCTHBIMH OCOOCHHOCTSIMHU OOy4yaeMbIX. JlaHHas
nporpaMMa KOHKPETH3HPYET COAEpKaHHE CTaHAapTa, MaéT pachpe/esieHne Y4eOHBIX 4acoB IO pasjesaM
Kypca, IMOCIIe0BATEIbHOCTh U3YyUSHHS TEM U Pa3/elIOB C YYETOM MEXIPEJIMETHBIX U BHYTPHIIPEIMETHBIX
CBsI3eH, JIOTMKM Y4eOHOro Ipolecca, BO3pPAaCTHBIX OCOOCHHOCTeH yuwamuxca. B mporpamme ompeznenén
NepeveHb JIEMOHCTPALNH, Ta00PAaTOPHBIX OIBITOB, MPAKTHYECKUX 3aHATHIA U paCUETHBIX 3a/1ad.

Ha teoperuueckuii marepuan orogutcs 68 dacoB B 10 kmacce (2uaca B Henento) u 68 yacoB B 11
KJjlacce (2 Jaca B HeZEJI0), Ha MpakTudeckue padotel — 4 yaca (2+2), Ha KOHTPOJIbHbIE pabOThl — 8 YacoB
(4+4).

[lpr w3yyeHHMH XWMHUU BEOYLIYI0O POJIb UTPAeT IMO3HABaTeNbHAs IesITeIbHOCTh. OCHOBHBIC BHIIBI
y4eOHOM eATENBHOCTH 00YUaIOINXCs HAa YPOBHE YUEOHBIX JEHCTBUI BKIIOYAIOT YMEHUE XapaKTepH30BaTh,
OOBSICHATH, KJIacCU(UIIUPOBATD, BIAIETh METOJAaMH HAYYHOTO MO3HAHWS, MOJHO U TOYHO BBIPAXKAaTh CBOM
MBICITH, ApTYMEHTHUPOBATH CBOIO TOUKY 3pEHUs, pa0OTaTh B TPYyIIIE, IPEACTABIATH U COOOIIATh XUMUYECKYIO
uH(GOpMalLMIO B YCTHON M MUCbMEHHOM popmax u jp.

OnHa w3 3agay oOy4yeHMs B CpelIHEHl IIKoJe — IMOATOTOBKA OOYYAaroIIMXCS K OCO3HAHHOMY H
OTBETCTBEHHOMY BBIOOPY KM3HEHHOTO M TpodeccruoHanbHOro myTd. OOydaromiyecs: JOJDKHBI HAyYHUThCS
CaMOCTOSITENIbHO CTABUTH IIEJTU M OMPEACIIATH MYTH UX TOCTHKEHUS, UCIIOJIb30BaTh MPUOOPETEHHBIN B IIIKOJIE
OTIBIT ACSATEIHHOCTH B PEATBHOM KU3HH, 32 paMKaMHU y4eOHOTO Tiporiecca.

Llenu cpeonezo obuiezo 0o6pazoeanus cocTosT B:
(GOpMHPOBAHNY TIETTOCTHOTO MIPEJCTABIICHHUS O MUPE, OCHOBAaHHOTO Ha MPHOOPETCHHBIX 3HAHHUSAX, YMEHHSAX H
croco0ax IesiTeIbHOCTH,
nproOpEeTEHNH OTBITa Pa3HOOOPAa3HOM EATEILHOCTH, OTBITA TO3HAHUS U CAMOTIO3HAHWS,
MNOJArOTOBKE K OCYIIECTBICHHIO OCO3HAaHHOTO BbIOOpa HMHIUBUAYAJbHOW 0O0pa3oBaTeIbHONW  MIIH
pohecCHOHATBHOM TPAaeKTOPHUH.

Bonpiioit Bknaa B TOCTHKEHUE ITHX IENIel CpeHero ooiero oopa3oBaHusl BHOCUT U3YYeHUE XUMUU,
KOTOPOE MPHU3BAHO 0decneyums:
(dbopMUpOBaHNE CUCTEMBI XUMUYECKUX 3HAHHUH KaK KOMIIOHEHTAa €CTeCTBEHHO-HAYYHON KapTHHBI MHUPA;
pa3BUTHE JIMYHOCTH OOYYAIOMIMXCS, WX WHTEIDICKTYalbHOE W HPAaBCTBEHHOE COBEPIICHCTBOBAHME,
(dbopMHpOBaHUE Y HUX 3KOJIOIMYECKH L1€I1eCO00pa3HOro MOBEAEHHS B OBITY U TPYIOBOI JEATEILHOCTH;
BBIPAOOTKY y OOydYaromuxcsi MOHUMaHUSA OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHUU XUMHUH, a TaKXKe
dbopMUpOBaHHE y HHUX OTHOIIEHUS K XUMHH Kak K BO3MOXHOW oOnmacTu Oynaymield MpakTHYeCKOn
NeSITeTbHOCTH;
(dopmupoBaHue yMeHHsI 6€30MacHOr0 OOpPAIIEHHUs C BELECTBAMH, UCIIOJIb3yEMbIMH B TOBCEHEBHOM KU3HHU.

HopmaTuBHBIE JOKYMEHTBI, 00ecnieYrBaloIe peajn3anuio NporpaMmMbl

1.®enepanbhblil 3akoH «O06 obpazoanuu B Poccuiickoit deneparmm» Ne 273-D3 ot 29.12.2012r.

2. Tlpuka3z MwunuctepctBa obpazoBanuss W Hayku PO Ne 413 ot 17.05.2012 1. «O6 yTBepKIeHUH
(enepaabHOro rocy1apcTBEHHOr0 00pa30BaTENFHOIO CTaHAAPTA CPEAHETO (TI0JIHOTO0) 00IIEro 0Opa3oBaHUs»
3 IIporpammbr o6meoOpa3oBaTeabHbIX yupexaenuit. Xumus 10-11 kmaccel. Nabpuensu, O. C. . T.
OctpoymoB, C.A. CnankoB Xumusi.

4. ObpazoBarenbHas mporpaMmma cpeaHero oomero oopazosanus MKOY COIII Ne 2

Henn kypca:

OCBOEHHE 3HAHMH O XMMHYECKOW COCTABJISIONIEH €CTECTBEHHOHAYYHOW KAPTHUHBI MHUpPA, BaKHEUIIHX
XUMHUYECKHUX TOHATHUSAX, 3aKOHAX U TEOPHSIX;



v
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OBJIa/IcHHe YMEHMSAMH IPUMEHATh NOJIYYEHHbIE 3HAHUSA A OOBSICHEHUS Pa3HOOOPA3HBIX XMMHUYECKHX
SIBJICHUH M CBOMCTB BELIECTB, OLICHKH POJM XMMHH B Pa3BUTHHM COBPEMEHHBIX TEXHOJOTHMH M IOJYyYEHUU
HOBBIX MaTe€pHaJIOB;

Pa3BUTHe [T03HABATEIBHBIX HHTEPECOB M MHTEIUIEKTYaJIbHBIX CIOCOOHOCTEH B IpoIiecce CaMOCTOSTETLHOTO
nproOpeTEeHNs] XUMHUECKUX 3HaHUH C UCIOJIb30BAHUEM PA3JIMUHBIX HCTOYHUKOB MH(OpPMAIMH, B TOM YHUCIIE
KOMITbIOTEPHBIX;

BOCIIMTaHMe yOEXKIEHHOCTH B IO3UTHBHOM POJIM XUMUH B )KU3HU COBPEMEHHOI0 00IECTBA, HEOOXOJUMOCTH
XMMHYECKH IPAaMOTHOI'O OTHOIIEHHS K CBOEMY 310POBbIO M OKPYJKaIOLIEH cpene;

NpUMeHeHHe MOJTy4YeHHbIX 3HAHUI M YMeHM# /1711 0€30MacHOr0 MCIOJIb30BaHUs BEILIECTB U MaTEPHAJIOB B
OBITY, CEIbCKOM XO3sIiiCTBE M Ha MPOU3BOJCTBE, PELICHUs MPAKTUUYECKUX 3aj7jau B MOBCETHEBHOM >XU3HH,
IpeLynpexaeHUs IBJICHUN, HAHOCSIINUX BPEJl 30POBBIO YEJIOBEKA U OKPY KaroIlel cpefe.

[Inanupyemble pe3y/ibTaThbl H3y4YeHUs] Y1eOHOT0 NIpeaMeTa

JInunocTHbIe:

— TOTOBHOCTh M CIOCOOHOCTH OOYyYaroIIMXCs K CaMOpa3BUTHIO M CAaMOBOCIMTAaHHIO B COOTBETCTBHU C
00111€4eI0OBEYECKUMH LIEHHOCTSIMU U MJIeaJlaMU TPAXKAAHCKOT0 00IIEeCTBa;

— IPUHATHUE U pealIn3alus LIEHHOCTEH 310poBOro 1 06e3onacHoro oopasa xHu3HH, OepexkHOe, OTBETCTBEHHOE U
KOMITIETEHTHOE OTHOIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICUXOJIOTHYECKOMY 3/10POBBIO;

— HETIPUATHE BPEAHBIX IPUBBIUEK: KypEHHs, yIIOTPEOICHHS AIKOTOJIsI, HAPKOTHKOB.

— YBa)X€HUE K CBOEMY HapoOJy, 4yBCTBO OTBETCTBEHHOCTHU Iepes, POAMHON, roplOCTH 3a CBOM Kpaii, CBOXO
Poauny, npouuioe u HacTosiee MHOrOHallMOHAIbHOIO Hapoaa Poccuy;

— IPUHATHE TYMAaHUCTUYECKHUX LIEHHOCTEH, OCO3HAHHOE, YBAKUTEIBHOE U JOOPOKEIaTEIbHOE OTHOIIEHUE K
JPYroMy 4eJIOBEKY, €er0 MHEHHIO, MUPOBO33PEHUIO;

— CIOCOOHOCTh K CONEPEKMBAHUIO U (POpMHpPOBaHME MO3UTUBHOTO OTHOIICHHUS K JIIOJSM, B TOM YHCIIE K
JULIaM C OrPAaHMYEHHBIMH BO3MOXHOCTSIMM 37I0POBbS M HMHBalUAaM; OepexHOe, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOILIEHHE K (PU3MUYECKOMY M IICHMXOJIOTMYECKOMY 3JI0pPOBBIO JAPYTUX JIOJCH, yMeHHE
OKa3bIBaTh IIEPBYIO IIOMOIIIb;

— pa3BUTHE KOMIIETEHIMI COTPYJHUYECTBA CO CBEPCTHUKAMM, AETbMH MJIAJIIErO BO3pacTa, B3POCIBIMH B
00pa30BaTeNIbHON, OOIIECTBEHHO IOJIE3HOM, yueOHO-MCCIeI0BATeNbCKOM, MPOEKTHOW M JAPYIMX BHUAAX
JESITEIIbHOCTH.

— MMPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DAa3BUTUS HAayKH, 3HAUMMOCTH HayKH,
TOTOBHOCTh K HAay4YHO-T€XHHYECKOMY TBOPUYECTBY, BJIAJIEHHE TOCTOBEpHON HMH(poOpMaiuei o nepemoBbIX
JOCTHKEHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHOM HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUPA U OOILECTBA;

— FOTOBHOCTb U CITIOCOOHOCTB K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSKEHUH BCEH JKU3HU;
CO3HATEJILHOE OTHOIIEHHE K HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEIIHOW MPOPECCHOHATBHON H
0O0I11eCTBEHHOH 1A TEbHOCTH;

— HKOJIOTHYECKas KyJIbTypa, OepesKHOE OTHOIIEHUS K POJJHOM 3eMJle, TPUPOIHBIM OorarcTBam Poccuu u Mupa;
NOHMMAHHE BIUSHUS COLMAIBHO-3KOHOMMUYECKHUX IPOLECCOB HA COCTOSHUE IMPUPOAHONM M COLMAILHOU
Cpellbl, OTBETCTBEHHOCTb 3a COCTOSHHE NPHUPOJIHBIX PpECYpCOB; YMEHHS U HABBIKM Pa3yMHOIO
[IPUPOJIOTNIOIB30BAaHUS, HETEPIIUMOE OTHOLIEHUE K AEMCTBUSIM, IPUHOCAIIUM BPE SKOJIOIHH; IPUOOpEeTEeHUE
OIIbITa DKOJIOTO-HAIIPABIIEHHOW NEATEIBHOCTH;

— OCO3HaHHBIM BBIOOP Oynymieil mpodeccun Kak MyTh U CHOCOO peanu3alMd COOCTBEHHBIX KHU3HEHHBIX
TUTAHOB;

— MOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYAY U JIOISAM TpyZa, TPYIOBBIM JOCTHKEHUSAM, TOOPOCOBECTHOE,
OTBETCTBEHHOE M TBOPUECKOE OTHOILIEHUE K Pa3HBIM BUJaM TPYJIOBOU JEATEIBHOCTH.

MeTanpeamerHsble:

PeryisiTuBHBIC YHHBepcaJbHbIe y4eOHbIe AelicTBUS

— CaMOCTOSITENIHO ONPENENSITh LEH, 3a1aBaTh apaMeTpbl U KPUTEPHUH, [0 KOTOPHIM MOXHO ONPEIEIINTD,
YTO LENb JOCTUTHYTA;

— CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENBHOCTH U KU3HEHHBIX
CUTYaLUsX;

— BBIOMpATh MYyTh JOCTMXKEHHUS IeNM, IUIAHUPOBATh pEIIEHHE TIIOCTABICHHBIX 3a/a4, ONTHUMHU3UPYS
MaTepHajIbHbIE U HEMATEPUAJIbHBIE 3aTPATHI;



— OpraHu30BbIBaTh (P (PEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX ISl JOCTHKEHHS TOCTABICHHON 11eIH;

— COIIOCTAaBJIATH HOJIy‘-IGHHBIfI PE3YIbTAT ACATCIBHOCTU C MMOCTaBJIICHHOMN 3apaHcc LCIbIO.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiicTBUS

— HCKaTh M HaXOAUTh OOOOLIEHHBIE CIIOCOOBI pelIeHHs 3aad, B TOM YHCJIE, OCYLIECTBIISATh Pa3BEpHYTHII
MH(POPMAIMOHHBIA MTOUCK U CTaBUTh HA €r0 OCHOBE HOBBIE (YueOHBIC U MO3HABATEIIHHBIC) 33/1a4H;

— KpWUTUYECKH OIICHMBATb W WHTEPIPETUPOBaTh HMH(OPMALMIO C pa3HBIX IO3ULHUN, pacno3HaBaTb U
¢buKcUpoBaTh MPOTUBOPEUUS B MHPOPMAITMOHHBIX UCTOYHUKAX;

— UCIO0JI30BaTh PA3IMYHbBIE MOJIEIIbHO-CXEMaTUUECKUE CPENICTBA JIsl IPE/ICTABIICHUS CYILIECTBEHHBIX CBSI3EH
n OTHOHICHI/Ifl, a TaKXE HpOTHBOpeqHﬁ, BBISIBJICHHBIX B I/IH(bOpMaIII/IOHHI)IX HCTOYHHUKAX,

— HaXOJUThb U MPHUBOJUTH KPUTUUCCKHUE apryMCHTBI B OTHOIICHHUN HGﬁCTBHﬁ u CY)KIleHI/Iﬁ Apyroro, CIIOKOMHO
" pa3yMHO OTHOCUTBLCHI K KPUTUICCKHUM 3aMCUAHUAM B OTHOILICHUN CO6CTB€HHOI‘O CYXJACHUA, paCCMaTPUBATH
UX KaK pecypc cOOCTBEHHOTO pPa3BUTHUS;

— BBICTpPaUBaTh WHAMBHUAYAIbHYIO O0Pa30BAaTEIbHYIO TPACKTOPHIO, YUHUTHIBAS OrPAHUYECHHSI CO CTOPOHBI
JPYTUX YYaCTHUKOB M PECYPCHBIE OTPAHUYEHMS; MEHATh U YAEPKUBATh Pa3HbIE NIO3ULIUU B [I03HABATEILHON
JESITEIIbHOCTH.

KomMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIE YYeOHbIe JeiicTBUS

— OCYUIECTBIISITh JENOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (KaK BHYTpPHU
00pa30BaTeNbHOM OPraHU3AINH, TAaK U 32 €€ MPeIeIaMH ), TOA0UPATh MAPTHEPOB AJIS IETIOBON KOMMYHHKAITHH
UCXOMs U3 COOOpakeHU! Pe3yIbTaTUBHOCTU B3aUMOJACHCTBHYSI, a HE IMYHBIX CUMITIATHUI;

— IPY OCYIIECTBIICHUU TPYIIIOBOM pabOThI OBITH KaK PyKOBOJIUTENIEM, TaK U YICHOM

KOMaH/Ibl B Pa3HbIX POJISIX (FeHepaTop UAeH, KPUTHK, UCTIOJIHUTENb, BHICTYAIONIUHN, SKCIEPT U T.1.);

— pa3BEpHYTO, JIOTUYHO U TOYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCTOJIH30BAHUEM aJIEKBATHBIX (YCTHBIX U
HI/ICI)MeHHI)IX) SA3BIKOBBIX CPCIACTB;

IIpeameTHbIe:

B pe3yabTare udyyennsi yaeOHOro npeamera «XuMHsH> Ha YPOBHE CpeIHEro o01ero

o0pa3oBaHuM:

BoinyckHuk Ha 02a30BOM YPOBHE HAYYHUTCS:

— packpbIBaTh Ha MPHUMEpPax POJIb XUMHUH B (DOPMHUPOBAHWUU COBPEMEHHON HAyYHOW KapTHHBI MHpPa W B
MPaKTUYECKOU JeATETbHOCTH YETIOBEKA;

— IEMOHCTPUPOBATH HA IPUMEPAX B3aUMOCBS3b MEXKIY XUMHUEH U APYTUMHU €CTECTBEHHBIMU HAyKaMU,

— pacKphIBaTh Ha MPUMEPAX MOJIOKEHUS TEOpUU XuMudeckoro crpoennst A.M. bytneposa;

— moHuMath ¢uzndeckuit cmoicna Ileproandeckoro 3akona [[.M. MenaeneeBa u Ha ero OCHOBE OOBICHSITH
3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB U OOPa30BAHHBIX UMH BEIIECTB OT AJIEKTPOHHOTO CTPOCHHS
aTOMOB;

— 00BSACHATH MPUYHHBI MHOTOO0OPAa3usl BEIIECTB Ha OCHOBE OOIINX MPEACTaBIEHUH 00 MX COCTaBe U CTPOCHUU;
— TPUMEHSTh TPAaBWIA CUCTEMAaTHYECKOW MEXIYHApPOJIHOW HOMEHKJIATYpPhl KaK CpEJCTBA pa3IMueHUs W
UACHTU(DUKAINY BEIIECTB MO UX COCTaBY U CTPOCHHUIO;

— COCTaBJISATh MOJIEKYJISIPHBIE M CTPYKTYPHBIE (DOPMYJIIBI OPTaHUYECKHUX BEIIECTB KaK HOCUTENeH nHpopmaluu
0 CTPOEHUU BELIECTBA, €r0 CBOMCTBAX U MPUHAAJIEKHOCTH K ONPE/IETICHHOMY KJIACCY COEAMHEHUI;

— XapaKTepU30BaTh OPraHUIECKUE BEIIECTBA [0 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIMBATH TPUYMHHO-
CJIE/ICTBEHHBIE CBSI3U MEK]Iy TaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

— TPHUBOAWUTH MPUMEPHl XUMHUYECKUX PEAKIMH, PACKPHIBAIOIIMNX XapaKTEpHBIE CBONCTBA THIHUYHBIX
MpEJICTAaBUTENCH KJIACCOB OPraHMYECKHX BEIECTB C LENbI0 UX UACHTU(UKAIMH U OOBsICHEHUS o0jacTu
MIPUMEHEHNS,

— IPOTHO3UPOBATh BO3MOXKHOCTh TPOTEKAHUSI XMMUYECKUX PEAKIIMI Ha OCHOBE 3HAHUM O TUNIAX XUMUYECKOU
CBSI3HM B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

— WCTOJBh30BaTh 3HAHUS O COCTaBe, CTPOCHHMHM W XHMHUYECKHUX CBOWCTBaxX BEIIECTB MJIsI OE30MacHOTO
IIPUMEHEHUS B IPAKTUYECKOU IEATEIbHOCTH;

— IPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIIOTH30BAHMSI POTYKTOB MEPEPaOOTKH HEPTH U IPUPOTHOTO raza,
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUH (ITOJIMATUIICHA, CHHTETUYECKOT0 KayyyKa, alleTaTHOI'O BOJIOKHA);
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— TPOBOJWTH OMNBITHI IO PACHO3HABAHMIO OPraHWYECKUX BEILECTB: TINIMLEPHHA, YKCYCHOM KHUCIOTHI,
HeTIpe/IeTbHBIX KUPOB, IITIOKO3bI, Kpaxmala, OEJIKOB — B COCTaBE MHUIIEBBIX NMPOJYKTOB U KOCMETUYECKHUX
CPEICTB;

— BIIQJICTh MpaBWIAMHU U TMpUeMaMy 0e30macHOi padoThl ¢ XUMHUYECKMMH BELIECTBAMHU U JIAOOPATOPHBIM
00opyI0BaHUEM;

— YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIMH U CMEIEHUS XUMUYECKOTO PAaBHOBECHUS OT
pa3nUUHbIX (PAKTOPOB C LEJIBIO ONPEIEIEHUS ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMUYECKUX MTPOLIECCOB;
— IPUBOAMTH IIPUMEPHI THIPOJIN3A COJIEH B IOBCEAHEBHOM )KM3HU YEIIOBEKA;

— TPUBOJAUTH TNPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX PEAKUUIl B MPUPOJE, MPOU3BOJACTBEHHBIX
poueccax 1 )KU3HEAEATEIbHOCTH OPIaHU3MOB;

— NPUBOJUTH MPUMEPHl XUMHUYECKUX pPEaKLMH, pAacCKphIBAIOIIUX OOIIME XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB — METAJIJIOB U HEMETAJLJIOB;

— MPOBOJUTH pacueThl HAa HAXOXKACHUE MOJIEKYJISPHON (OpMyIIbI yIIIeBOAOPOAa MO NPOAYKTaM CTOPaHUS U
10 €r0 OTHOCUTEJIBHOM INIOTHOCTH U MAaCCOBBIM J0JISIM 3JIEMEHTOB, BXOJSALINX B €I0 COCTaB;

— BJAJeTh NpaBuUjIaMu Oe30MacHOro OOpalleHHs C €JKUMH, TOPIOYMMH U TOKCHUYHBIMH BeEIlleCTBaMH,
CpelcTBaMu ObITOBOM XMMUU;

— OCYUIECTBJISATh IMOMCK XMMHMYECKOH HHGPOpMAlUU IO Ha3BaHUAM, HAEHTU(UKATOpaM, CTPYKTYPHBIM
dbopmyaM BelIecTB;

— KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATH XUMHUECKYIO HH(OPMALINIO, COAEPIKALLYIOCS B COOOIIEHUAX
CpeICTB MaccoBOil uH(popmanuu, pecypcax MHTepHeTa, HaAy4HO-TIOMYJSIPHBIX CTaThsIX C TOYKH 3pEHHS
€CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LEJSAX BBISABICHHUS OIIMOOYHBIX CYXJIEHUH U (OPMUPOBAHUS
COOCTBEHHOH TO3UIINY;

— NPEACTABJIATh MYTHU PELIEHUs TI00aNbHBIX MPOOJIEM, CTOALIMX MEpe] YeIOBEUYECTBOM: KOJOTMUECKHX,
SHEPreTUYECKUX, CHIPHEBBIX, U POJIb XUMHUH B PELICHUH ITUX MPOOJIEM.

BeinyckHuK Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTD HAYYHThCH:

— WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE U SBOJIIOIIMIO OPraHUYECKONW XUMUHU KaK HayKH Ha Pa3IMYHbIX
MCTOPUYECKHX AITAIAX €€ Pa3BUTHUS;

— HCMOJb30BaTh METO/bl HAYYHOIO MO3HAHMSI NP BBIOJHEHUU MPOEKTOB U y4eOHO-UCCIEN0BATEIbCKUX
3aJa4 10 U3yYEHHIO CBOICTB, CIIOCOOOB MOMyYEHHS U PACIIO3HABAHUS OPraHMYECKUX BEIIECTB;

— OOBSICHATH PUPOY U CIIOCOOBI 0OPAa30BaHMS XUMUUECKON CBS3H: KOBAJIEHTHON (TIOJISIPHOM, HETIOJSIPHO),
MOHHOH, METAJUINYECKOM, BOAOPOJHON — € LIEJIBIO ONPEAEICHUS XUMUYECKOW aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBATh TE€HETUYECKYIO CBA3b MEXJAy KJIaccaMd OPraHMYeCKHX BEIIEeCTB s O0OOCHOBaHHS
IPUHLNANINAATIBHON BO3MOKHOCTH ITOJIy4EHHS OPraHMYECKUX COETUHEHHH 3alaHHOT0 COCTaBa U CTPOEHUS;

— YyCTaHaBJIMBaTh B3aMMOCBSI3M Mexay (GakTaMd U TEOpHel, MPUUMHOM M CJIEeICTBUEM IIPU aHaIu3e
poOJIEeMHBIX CUTyalluid 1 0O0CHOBAaHMH TPUHUMAEMbIX PEUICHUN HA OCHOBE XUMHUECKUX 3HAHUH.

TpeGoBaHus K YPOBHIO OATOTOBKH 00YYAKOIIMXCS.

Yuauuecs B pe3yJjibTaTe YCBOEHHUS pPa3jiesia 10/KHbI 3HATH/TIOHUMATh:

BAKHEUIIINE XUMHUYECKUE TOHATUS: BEUIECTBO, XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJia, OTHOCHUTEIIbHAs
aTOMHas 1 MOJICKYJIApHasd MacCChl, MOH, aJlJIOTPOIIHA, U30TOIIbI, XUMHUYCCKAaA CBA3b, SJICKTPOOTPUIIATCIILHOCTD,
BaJICHTHOCTh, CTETICHh OKUCJICHUS, MOJIb, MOJIIPHAsl Macca, MOJIIPHBINA 00BEM, BElleCTBA MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOSHHUS, PACTBOPHI, JEKTPOJUT U HEIIEKTPOJHT, JICKTPOIUTHICCKAS TUCCOIHAIIHS,
OKHUCJIUTEIh U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIEHHE, TEIIOBOW A(DPEKT peakiuu, CKOPOCTh
XUMHUYECKON peakIuy, KaTajlnu3, XUMHUUYECKOe paBHOBECHE, YIIEPOAHbIN CKeleT, (PyHKIHMOHAlIbHAs Ipymia,
M30MepHsl, TOMOJIOTHS;

OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHHE MACChI BEIIECTB, TOCTOSIHCTBA COCTAaBa, MEPUOIUICCKUN 3aKOH;
OCHOBHBIC TCOPUN XUMUMU: XUMHUYECKOUI CBA3H, BHCKTpOHHTquCKOﬁ aucconuranu, CTpOCHUS OPpTraHNUYCCKUX
COCIUHCHMIA,

Ba)KHeUIe BCIICCTBA U MATCpHAJIbI: MCTAH, OTUJICH, AlICTHUIICH; 6€H3OJI, 9TAaHOJI, XUPbI, MblJI4, T'JIFOKO34,
caxaposa, KpaxmaJl, KJeTyaTka, 0eJIK1, HICKyCCTBEHHbIE U CHHTETHUECKHE BOJIOKHA, Kay4yKH, TJIaCTMAaCCHI;

yMeTb:
HA3bIBaTh M3yUEHHBIC BEIIECTBA 110 «TPUBUAIBHONY U MEXKIYHAPOTHONH HOMEHKIIATYPE;



AN

OIpENeNATh: BAJEHTHOCTh U CTENEHb OKHMCICHHMS XMMUYECKHMX 3JIEMEHTOB, TUI XUMHUYECKOW CBSI3U B
COEJIMHEHUSX, 3aps] HOHA, XapaKTep CPe/bl B BOAHBIX PaCTBOPaX OPraHMYECKUX COCIUHEHUM, OKUCIUTEND U
BOCCTQHOBUTEJIb, IPUHAJUIEKHOCTh BELIECTB K PA3JINYHBIM KJIACCAM OPIaHUYECKHUX COEIMHEHUH;
XapaKTepU30BaTh: OCHOBHBIE KJIACCHI OPraHUYECKUX COEAMHEHUH; CTPOEHHME U XHMHUUYECKUE CBOICTBa
U3yUYEHHBIX OPIraHUYECKUX COEIMHEHUH;

OOBSICHATB: 3aBHCUMOCTb CBOICTB BEILIECTB OT UX COCTaBa M CTPOCHUS; IPUPOYy XUMHUECKOH CBsI3U (MOHHOMH,
KOBQJIEHTHOH, METAJUINYECKOH), 3aBUCIMOCTh CKOPOCTH XUMHUYECKOM PEaKLUU U MOJI0XKEHUS XUMHUECKOT0
paBHOBECHS OT pa3IMYHbIX (DaKTOPOB;

BBIMOJIHATh XUMUYECKHUI KCIIEPUMEHT 110 PaCliO3HABAHUIO BaKHEHIIINX OPraHUYeCKUX BELIECTB;

HPOBOJIUTH CAMOCTOSTEJIbHBIA MOUCK XUMHUECKOM HH(POPMALIUHU C UCTIONB30BAaHUEM PA3IMNYHBIX HCTOUHUKOB
(Hay4HO-TIONYJIAPHBIX HW3JIaHUM, KOMIBIOTEPHbIX 0a3 JaHHBIX, pecypcoB MHTepHeTra); HCHOIB30BaTh
KOMITbIOTEPHBIE TEXHOJIOTHH JJIs1 00pabOTKM M nepeaayn XMMUYecKoi nHpopMaluy U e€ IpeACTaBICHUs B
pa3IuuHbIX opmMax;

UCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS U YMEHUS B NMPAKTHUECKOHM JEATETbHOCTH M IMOBCEIHEBHOW KU3HU
JUISL:

00BSACHEHHUS] XUMUYECKUX SBJICHUH, IPOUCXOIALINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

OIIpeIeNIEHUs] BO3MOKHOCTH IPOTEKAHUS XUMHUUECKUX IIPEBPAILEHUIN B PA3IMYHBIX YCIOBUSIX U OLEHKH UX
MMOCJICICTBUM;

HKOJIOTMYECKU TPAMOTHOTI'O TIOBEJICHUS B OKPYKAIOIIEH cpene;

OLICHKH BIIMSIHUSI XUMUYECKOIO 3arpsA3HEHMsI OKPYXKalOIIeH Cpe/ipl Ha OpraHu3M 4ejloBeKa U JIpyrue *KUBbIE
OpTraHU3MBI;

6e3011acHOro 0OpallleHus C TOPIOYUMH U TOKCUYHBIMH BELIeCTBaMU, Ja0OpaTOPHBIM 000py10BaHHEM;
HPUTOTOBJICHUS PACTBOPOB 3aJJaHHOM KOHILIEHTPAIUU B ObITY U Ha POU3BOCTBE;

KPUTUYECKOH OLIEHKH IOCTOBEPHOCTH XUMHUECKOW MH(POPMALIKH, TOCTyHAIOIIEH U3 pa3HbIX HCTOYHHUKOB.

®opMbl OpraHu3anuu 00pa3oBaTEJBLHOIO IMpPOLEcCAa: WHIWBHIYyalbHAs, IapHas, TIpYIIOBasd,
WHTEPaKTUBHASL.
MeToabl u popMbI 00yUeHUS
* OIpPEAESIOTCS € Y4YETOM HWHAMBHUAYAIbHBIX M BO3PACTHBIX OCOOEHHOCTEH y4alluXcs, pa3BUTUSA H
CaMOpPAa3BUTHS JIMYHOCTH. BoBiedeHue ydammxcsi B pasHOOOPA3HYIO AEATENbHOCTb SIBISIETCS YCIOBUEM
npuoOpeTeHnsl MPOYHbIX 3HAHWK, TMpeoOpa3oBaHMs HX B YyOeXKIEHHS W YMEHHS, CTaHOBICHHS
OTBETCTBEHHOCTH KaK Y€PThI JIMYHOCTH;
A) 10 UCTOYHMKY 3HAHUI: CJIOBECHBIE, HATJISAHbIE, TPAKTUYECKUE METOIbI 00yUEHUS;
b) mo ypoBHIO mMO3HaBaTEIbHOW AKTHUBHOCTU: MPOOJIEMHBINH, YaCTUYHO-TIOMCKOBBINA, OOBSCHUTEIBHO-
WITIOCTPATUBHBIN METOJ] 00y4eHus;
B) o npuHnuny pacuieHeHus WK COeIMHEHUS 3HaHUI: aHAIUTUYECKUI, CHHTETUYECKHI, CPaBHUTEINIbHBIH,
00o01maronuii, K1accu(puKaMoOHHBIA METOT 00yUYCHHUS.
* IIporpamMma IpeayCMaTpUBAET MPOBEICHHUE TPAJULMOHHBIX YPOKOB, YPOKOB-CEMHHAPOB KaK OJHOM W3
¢dopM 0000IIAIOIIMX 3aHATHH, YPOKOB KOPPEKTHPOBKM M OO0OOIIEHHS 3HAHWH Y4YalIuXcs, MpPOBEJICHHE
71a00paTOPHBIX U MPAKTUYECKUX pabOT Ha ypOKax;
* U Pa3BUTHUS JIMYHOCTH YYEHHUKA MCIOJB3YIOTCS KOMIIETEHTHOCTHBIE TEXHOJOTHH (METOJ MPOEKTOB,
Hay4YHBIX  MCCIEJOBAaHUN,  MOPTQOINO0),300pOBbeCOEpETAONINE  TEXHOJOTUH,  HHPOPMAIMOHHO-
KOMMYHHUKAI[UOHHBIE TEXHOJIOTUH, NHIUBUYaIbHO-OPUEHTUPOBAHHAS, Pa3HOYPOBHEBAsI TEXHOJIOTHS;
Buabl kKoHTpOJIA

* [To MecTy KOHTPOJIs Ha 3Tanax o0y4YeHHs: TeKYIUil (OTepaTUBHBIN), UTOTOBBIHM (BBIXOTHON).

* [To ciocoOy olileHNBaHUA: «OTMETOUHASH TEXHOIOTHS (TPaAULIMOHHAS ), «pEUTUHTOBAs TEXHOJIOTHS
(OaTbHO-HAKONUTENbHAS), «KAaYECTBEHHAs» TEXHOJOTHs (COYETaHHWE MeTo/Aa HAOIIOACHUS C SKCIEPTHOM
OLIEHKOI, T.€. YCBOMJI — HE YCBOWJI, OBJIa/I€] — HE OBJIAJEN).

* [1o ciocoOy opranu3anuu KOHTPOJIS: aBTOMAaTHYECKUI (MAIIMHHBIN ), B3AUMOKOHTPOIb, KOHTPOJIb
YUHTENS1, CAMOKOHTPOJIB.

* [To BeayuM QyHKIMSIM: JTUATHOCTHUECKUH, CTUMYJIUPYIOLINHA, KOHCTaTHPYIOIIUH.

* Ilo cnocoOy nomydeHuss MHGOPMAIMM B XOJl€ KOHTPOJISA: YCTHBI MeTOJ (BKJIHOYAeT OMpOCHI,
coOecel0BaHuUs, 3a4yeThl), MHCbMEHHBIH METOJ (MCHOJB3YET KOHTPOJIbHBIC, pa3IM4YHbIE INPOBEPOUYHBIC



paboThl), TPAKTUYECKHH METOA (COCTOMT B HAOMIOJCHHE 3a XOJOM BBIMOJHEHUS TPAKTHYCCKUX U
71a00paTOPHBIX paboT, a TAKKE MPOEKTOB).

DopMbI KOHTPOJISA

* cobeceoBaHuE;

* SKCcIIpecc-onpoch! (auddhepeHInpoBaHHBIN, HHIUBHUIYaTbHBIN );

* 3a4ET;

* caMoCTOsTeIbHAs paboTa;

* KOHTpOJbHast pabota (B Tom ymcie nomamrass KP)

* TECTUPOBAHUE;

* HaOJI0ICHNE.

IIpoBepka U ouleHNBaHUE 3HAHUI M YMEHHIi, yYalIMXCcsl 10 XMMHH

Pe3ynbraThl 00yueHHs] XUMUH JI0JKHBI COOTBETCTBOBATh OOILIUM 33j7a4aM MpeaMeTa U TpeOOBaHUIM

K €r0 YCBOEHUI0. Pe3ynbTraThl 00yueHus OLleHUBarOTCs o NATHOauIbHOM cucteme. [Ipu olieHKe yUUTBIBatOTCS
CJIEZyIOLIe KayeCTBEHHbIE I10KA3aTeNId OTBETOB: TIyOMHAa (COOTBETCTBHE H3YyUYCHHBIM TEOPETHUYECKUM
0000111eHISIM); OCO3HAHHOCTh (COOTBETCTBUE TPEOYEMBbIM B IPOrpaMMe YMEHHSIM NPUMEHSTH MOIYYEHHYIO
UH(POPMALIKIO); TIOJIHOTA (COOTBETCTBHE 00BEMY MPOrpaMMBbl U MH(OpMAIK yUeOHUKA).

[Ipu oneHKE YYUTHIBAIOTCA YMCIO W XapaKTep OLIMOOK (CYLIECTBEHHbIE WM HECYLIECTBEHHBIE).
Cy1ecTBeHHbIE OLIMOKH CBSI3aHbI C HEJOCTATOYHON IITyOMHOM M OCO3HAaHHOCTBIO OTBETA (HAIIpUMeEp, YUYCHUK
HENPaBWJIbHO YyKa3aJl OCHOBHBIE IIPU3HAKU IIOHATUN, SBJICHHUH, XapaKTEepHbIE CBOWCTBAa BEULIECTB,
HeNpaBUWIBHO c(hOPMYJIMPOBAII 3aKOH, IPABUIIO U T.I1. WK YUYEHUK HE CMOT IPUMEHUTH TEOPETUUECKUE 3HAHUS
JUIsl OOBSICHEHUS U IPEJICKa3aHMsl SIBICHUN, YCTaHOBJICHUS MIPUYUHHO-CIIEACTBEHHBIX CBSI3€H, CpaBHEHUS U
KJaccu(uKaluy SBICHUH U T. 11.). HecylecTBeHHbIE OIIMOKHU ONpeestoTCs HEMOJIHOTON OTBEeTa (Hanpumep,
yIOYLIEHUE U3 BUJa KaKOro-Imbo HeXapakTepHOTo (akTa Ipu ONMCaHUM BellecTBa, pouecca). K HUM MoxHO
OTHECTH OTOBOPKH, OIHUCKH, JOMYIIEHHbIE IO HEBHUMATEIbHOCTH (HAmpuMep, Ha JiBa U 0ojee ypaBHEHUs
peakIuii B TOJIHOM HOHHOM BHJIE JIOMYIIIEHA OJHA OITMOKa B 0003HAYCHHUH 3apsia HOHA).

Pe3ynbraThl 00y4eHuUs IPOBEPSIIOTCS B MPOLIECCE YCTHBIX U MMCbMEHHBIX OTBETOB YUAIIUXCS, a TAKXKe
IPU BBIOJHEHUN UMM XMMHYECKOI0 HKCIIEPUMEHTA.
OueHka yCTHOTO OTBeTa
Ouenka «5»
1. OTBeT NOJHBIN ¥ NPAaBUIbHBIA HA OCHOBAaHUM U3YUYEHHBIX TEOPUH.
2. Marepuan U3J10K€H B ONPEACIICHHON JJOTHYECKON TIOCIE0BATEIBHOCTH JIMTEPATYPHBIM SI3BIKOM.
3. CnenaH caMOCTOSITENBHBIN BBIBOJ K OTBETY.
4. IToka3zaH HaBBIK B COCTABJICHUM YPAaBHEHHUN PEaKINil, KOMMEHTUPYIOIIHNX OTBET.
5. XapaKkTepuCTHKA 3JIEMEHTA J1aHa IIPAaBUIILHO B CBETE TEOPUU CTPOCHUS aTOMA.
6. XapaKTepuCTHKa BEIIECTBA JaHa MPAaBUIBHO B CBETE TEOPHUH JIEKTPOIUTUYECKON TUCCOLUAIINY.
Ouenka «4»
1. OTBeT NONHBIN U MPABUIIBHBINA HA OCHOBAHUM M3yYEHHBIX TEOPHUIL.
2. Marepuan H3JI0)KE€H B ONpEICNCHHON JIOIMYecKOW IOCIeI0BaTeIbHOCTH, HO JOMyLIeHbl 2-3
HECYIIIECTBEHHbIE OIIMOKH, UCTIPABIEHHbIE 10 TPEOOBAHUIO YUUTEIIS.
3. B coctaBnennn ypaBHEHHUI peakuuil gomyuieHbl 1-2 He3HaYUTENbHBIE OLIMOKH, UCIPABICHHbIC
CaMUM YUYEHHKOM.
Ouenka «3»
1. OTBeT MONHBIN, HO MTPU ATOM JIOMYIIEHA CYIIECTBEHHAS ONTNOKA, UJTW OTBET HETIOJTHBIN, HECBS3HBIM.
2. IlokazaHo yMeHue B COCTAaBICHUH YPAaBHEHUN PEaKIUil, HE CAENIaH BBIBOJ 110 OTBETY.
Ouenka «2»
1. ITIpu oTBeTe OOHAPYKEHO HEMOHUMAHHUE YYalIUMCS OCHOBHOTO COJIEp)KaHUsI yueOHOro Marepuasia
WIM JOMYIIEHbl CYIIECTBEHHBbIE OIIMOKH, KOTOpBIE YyyallMiicsi HE MOXET HCHPaBUTh NPU HABOIALIUX
BOIIPOCAaX yUUTEIS.
2. He nmoka3zaHo yMeHHE B COCTABIICHUU YPABHEHHUI pEeaKIIHil.
Ouenka «1»
1. OTcyTcTBHE OTBETA.
Onenka npaKkTH4ecKoil padoThl
OrneHka CTaBUTCSI HA OCHOBAHUU HAOJIOEHUS 32 YUalllUMHUCS U MUCbMEHHOI'0 OTYeTa 3a padoTy.
Ouenka «5»
1. PaboTa BBITIOJTHEHA TTOJTHOCTHIO, MPABHUIIBHO.



2. CnenaHbl IpaBUIIbHbIE HAOIIOACHUS M BBIBOJIbI, COIJIACHO MOCTABICHHOM LIETH.

3. DKcIepuMEHT OCYUIECTBJICH IO IJIaHy, C YYETOM TeXHHKH O€30IacHOCTH W MpaBMil pabOTHI €
BEIIECTBAMH U 00OPYJOBaHUEM.

4. TlposiBiieHBl OpraHU3allMOHHO-TPYIOBbIE YMEHUS (IOJIEPKUBACTCS YUCTOTAa pabouero Mecra u
MOPSIIOK HAa CTOJIE, DKOHOMHO HCIIOJB3YIOTCS PEAaKTHUBHBI), paboTa odopMieHa TPaMOTHO M COTJIACHO
TpeOOBaHUSAM, COCTABIICHbI YPABHEHUS PEAKIIHIA.

5. B ohopmiieHnu yka3aHbl HaOJIIOACHUS U CICNIaHbl BBIBOJBI COTJIACHO L€ PaOOTHI.

Ounenka «4»

1. PaboTa BbIIIOJIHEHA MPaBWIbHO, CAENAHbl NPaBUJIbHbIE HAOIIOJEHHUS U BBIBOABI, SKCIIEPUMEHT
OCYILECTBJIEH TIIOJIHOCTBIO, HO JIOMYyIIEHbl HECYIIECTBEHHbIE OIIMOKM B padoTe C BeUIeCTBAMU H
000pyTI0BaHUEM.

2. Ilpu opopmiennu paboThl TOMyIIEHB! 1-2 HeCyLIeCTBEHHbIE OLTHOKH.

Ouenka «3»

1. PaGoTa BBIIIOJIHEHA IPAaBUIBHO HE MEHEE YeM HAIOJIOBUHY MJIH JIOINYILEHA CYIIEeCTBEHHAs OIIUOKa
B X0/I€ dKCIIEpUMEHTA, B 00BACHEHUH, B 0)OPMIIEHUH padOThI, B COOTIOACHUH IPAaBUJI TEXHUKH O€30I1aCHOCTH
npu paboTe ¢ BelecTBaMu U 000pyJOBaHUEM, KOTOPAst UCIPABIISIETCS IO TPEOOBAHHUIO YUUTEIIS.

2. OTCYTCTBYIOT BBIBOJIbI U COOTBETCTBYIOIINE YPABHEHUS.

Ounenka «2»

1. Homymiensl nBe (M Oojiee) CYIIECTBEHHBIX OMIMOOK B XOAE JKCIEPHUMEHTAa, B OOBSICHEHUHU, B
oopmieHun paboOThl, B COONIONEHUM MPAaBUI TEXHUKHU O€30HMAaCHOCTH NpU paboTe C BELEeCTBAMHU U
000pyI0BaHNEM, KOTOPbIE YUAIIUNHCA HE MOKET UCIIPABUTh 10 TPEOOBAHUIO YUUTEIIS.

Ounenka «1»

PaGora He BbINONHEHA, Y ydalerocsi OTCyTCTBYIOT SKCIIEPUMEHTAIbHbIE YMEHUS.
Onenka ymMeHH# peliaTh IKCIIePUMEHTAJIbHBIC 3a1a4H

Ouenka «5»

1. IInan pemeHus cocTaBieH NPaBUIbHO.

2. [IpaBuiibHO OCYIIECTBIIEH MOAOOP XMMUYECKUX PEAKTUBOB U 000PYAOBaHUS.

3. Iloka3aH HaBBIK B paboTe ¢ BelecTBaMu, coriacHo Th.

4. CocTaBieHbl COOTBETCTBYIOLIME YPABHEHUS PEAKIIUN U JaH XOJ PELICHUS.

5. JlaHO mosTHOE OOBSCHEHHE U CJIEIaHbl BEIBOIBI.

Ouenka «4»

1. ITnan pemieHus: cocTaBieH NPaBUIBHO.

2. IlpaBuibHO OCyIIECTBIEH MOAOOP XMMHMYECKHUX PEAaKTHBOB M OOOPYIOBaHHs, HO INPU 3TOM
JIOMYIIEHBI He Ooiee 2 HECYIIECTBEHHBIX OIMOOK B 00BSICHEHHH U BBIBO/IAX.

3. Ilpu paboTe ¢ BemecTBaMu JOMyIIeHHI 1-2 ommOku, HecymecTBeHHoe HapymeHne OT.

Ounenka «3»

1. Ilnan penieHust cocTaBlieH MpaBuWIbHO. [IpaBUIIbHO OCYyIIECTBIEH MOI00P XUMHUECKUX PEAKTHBOB
U 000pyAOBaHMs, HO JOMYIIeHa OIINOKa B O0BSICHEHUH U BBIBOJAX.

2. HecymectBennoe Hapymenue OT.

3. OTcyTcTBHE X0O/a PEIIEHUS U COOTBETCTBYIOIMX YPABHEHUH.

Ouenka «2»

1. Homymensl 2 u Oojee OmMMOKM B IUlaHe pabOThl, B MOAOOpPE XUMHMYECKHUX DPEAKTUBOB U
00opyA0BaHus, B O0BSICHEHUH U BHIBOJIAX.

Ounenka «1»

1. 3agaua He pemena, Hapymenue Th pu paboTte ¢ BemecTBamu.

Ounenka ymeHnusi pemiathb pacdeTHsble 3a1a4M (1 pacueTHas 3a1a4a)

Ouenka «5»

1. B noruueckom paccykIeHHH U PEIIeHUH HET OMIMOOK, 3aaua pelieHa paloHAIbHBIM CIIOCOOOM.

2. OdopmiieHa corinacHo TpeOOBaHUAM, B OTBETE MIOKA3aHbl 3HAHUS TEOPUHU.

Ounenka «4»

1. B jmormyeckoM pacCyXJIE€HUM M PEIIEHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3ajada pelieHa
HepaIMOHAIBHBIM CIIOCOOOM, HJTH JIOIYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK.

2. OTBeT 3amucaH KpaTko, 0€3 TEOPETHIECKUX BHIBOJIOB.

Ounenka «3»



1. B 5oruyeckoM pacCcyX J€HHH HET OIIMOOK, HO JOIMYyCKaeTcsl CYyIIECTBEHHas OIIMOKa B
MaTEeMaTUYECKHX pacyeTax.
2. OTBeT He 3anucaH, 0pOpMIICHHE HE COMTPOBOXKIAETCS HAMMCaHUEM (DOPMYIL.
Ouenka «2»
1.B noruyeckom paccykKACHUH U PEIICHUN UMEIOTCS CYIIECTBEHHbIE OIIMOKH.
2. 3anava He TOBEJEHA A0 KOHIIA.
3. OTBET OTCYTCTBYET.
Ouenka «1»
OTtcyTcTBUE OTBETA HA 3a7aHUE.
OuneHka NMChbMEHHBIX KOHTPOJIBHBIX Pa0oT (BKIIOYAIONINX PACUETHBIC 3a]]a41, IPEBPAIICHHUS. . . )
[Ipu omeHKe MHUCBMEHHOW KOHTPOJIBHOM pPabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS €IUHOTO
opdorpadpuyeckoro pexuma. OmeHKa 32 UTOTOBYIO KOHTPOJIbHYIO pab0OTy KOPPEKTHPYET MPEANIECTBYIOIINE
P BBICTABJICHUH OTMETKH 32 YETBEPTh, MOIYTOAME, TO/I.
Ouenka «5»
1. OTBeT MoOJIHBIM M NpaBUIbHBIA, Ha OCHOBE HM3YUYEHHBIX TEOpPUH, MOKa3a-Hbl 0€3 OUIMOOK BcCe
TpeOyromrecs: HABbIKU, YMEHUS U 3HAHUS.
Ouenka «4»
1. OTBeT HEMOJIHBIN WK JOIMYIIEHO HEe 0oJiee IBYX HECYIIECTBEHHBIX OLIUOOK.
Ounenka «3»
1. PaboTa BhIIOJTHEHA HE MEHEE YeM HAIMOJIOBUHY, JOIYIIEHA OJJHA CYIIECTBEHHAs OMIMOKA U MIPH HEel
2-3 HecyIIeCTBEHHBIE.
Ouenka «2»
1. PaGoTa BbIMOSTHEHA MEHBIIIE YeM HAMIOJOBUHY WJIM COAEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.
2. He noka3aHbl HU YMEHHUS, HU HaBBIKH, TPEOYIOIIMECS /IS BHITOTHEHUS paOOTHI.
Ounenka «1»
1. PabGoTa He BBINOIHEHA.
Ouenka Tecra ¢ BLIOOpOM O0TBeTa
Ouenka «5»
1. CraBuTcs B TOM ciyyae, €CH yJaluicss OTBeTH MpaBuibHO Ha 90% BOmpocoB TecTa
Ouenka «4»
1. CraButcs, eciiy y4eHUK OTBETHII paBmiibHO Ha 70 — 89% BompocoB TecTa.
Ouenka «3»
1. CraButcs, eciiv y4eHUK OTBETHJI IpaBUiIbHO Ha 50 — 69% BompocoB TecTa.
Ouenka «2»
1. CraButcs, eciy y4eHUK OTBETHJI IPaBHJIbHO MeHee ueM Ha 50% BompocoB TecTa.
Ounenka pedepara
Ounenka «5»
1. I'my6oko packpeiTa Tema pedepara. MmeroTcss pe3ynabTaThl COOCTBEHHBIX HCCIEIOBAHMNA WITH
BBIBOJIBI 1TO O0OOIIIEHUIO MaTepHalia U3 pa3HbIX UICTOYHUKOB, CXEMBI, TpadUKH, TAOTUIII, UIUTFOCTPAITHH.
2. TlpopabGoTan ydamMmucs 3HAUUTENBHBIA O00BbEeM JHTEpaTypsl mns pedepata, 0 Yem
CBHJICTEIILCTBYET CIIUCOK JIUTEPATYPHI.
3. Odopmnenue paboThl COOTBETCTBYET HOPMaM:
* TurynbHeIM TUCT
* OrnaeneHue
* OCHOBHOE€ COJIEpKAHHE
* BuIBOJIBI
* CIIMCOK JTUTEPATYPBI
Ouenka «4»
1. CraBurcs, ecnu coO0IEHBI Bce TpeOOBaHUS K OILIGHKE «S5», HO paboTa BBIMOJHEHA HEOPEKHO,
OCHOBBIBACTCS HA U3YUCHHUH 2-3 UCTOYHUKOB, O()OPMIICHIE HE COOTBETCTBYET HOPMaM.
Ouenka «3»
1. CraBurcs, ecnmu B paboTe HET pPe3yJabTAaTOB COOCTBEHHBIX WCCIEAOBAHWN WIIM BBIBOJOB IO
00001IeHIIO0 MaTepuaia U3 Pa3HbIX HCTOYHUKOB.
Onenka nuCbMEHHBIX padoT
Ouenka «5»



1. IlonHO packpeITO coiepxaHHe MaTephaia B 00beMe MPOrpaMMbl, YETKO M IMPaBUJIBHO JaHbI
OTIpeIeNICHUs] M PACKPBITO COACPKAHKE MOHSATHI, BEPHO UCIOJIL30BAHBI HAYYHBIE TEPMUHBIL.

2. JlaH cpaBHUTEIBHBIN aHAJIN3 paHEe MPUOOPETEHHBIX 3HAHUH.

3. IToka3aHo MpakTUYECKOE 3HAHHE MaTepuana.

Ouenka «4»

1. PackpbITO OCHOBHOE COZIep )KaHHE MaTepraa.

2. B OCHOBHOM MpaBUJIBHO JaHbl ONpEIENICHUs] MOHATHI U HCIOJIb30BAHBI HAyYHbIE€ TEPMUHBI
OTIpe/ICNICHUs] TOHSATUN HEMOJIHbIC, JOMYIIEHbl HE3HAYWTEIbHBIC HAPYIICHUS TOCICI0BATEIBHOCTH
U3JIOKEHUS, HEOOJBIIMEe HETOYHOCTH NPH HWCIIONB30BAHNHM HAYYHBIX TEPMHHOB HWJIM B BBIBOJAX H
00001IeHUSAX.

Ouenka «3»

1. YcBOGHO OCHOBHOE coOAepXaHHE MaTepuaia, HO U3JI0XKEHO ¢parMeHTapHO, HE BCeraa
MOCJICI0BATEIHHO, ONPEICIICHUS TIOHATHH HEe BCETa U HEJOCTATOYHO YETKHE.

2. JlonmymieHbl OIMUOKKA U HETOYHOCTH B HCHOJB30BAHWU HAYYHON TEPMHUHOJOTHH, ONPEACICHUN
TTOHSTHM.

3. B nenom BeImtonHeHO 2/3 00beMa 3agaHUI.

Ouenka «2»

1. OcHoBHOE cojepxaHHe y4eOHOro MaTepuaja HEe PaCKpBITO, JOMYILEHbl IpyOble OIIMOKU B
OTIpe/ICIICHUY TIOHATUH, IIPU PACKPHITHH TEPMHHOIOTHH.

Ouenka «1»

OTBeT He faH.

Conepxanue kypca. 10 kiacc. ba3oBblii ypoBeHb

Teopusa cmpoenusn opzanuueckux coeounenuii A. M. Bymnepoea. Ilpeomem opzanuueckou xumuu.

Opeanuueckue geujecmaa.; npupooHvle, UCKyccmeenHvle u cunmemuyeckue. OcobenHocmu cocmaga u cmpoeHus «
eeo kpax. Ilonsamue 06 yane6000pooax.

OcHoOBHBIE 110JI0KEHHS TEOPHH XHMH4YECKOro crpoenusi byriaeposa.

BanentHocTh. CTpyKTypHBIE (DOpMYINIBI — MOJIHBIE U COKpall€HHble. [IpocThie (0AuMHApHBIE) U KpaTHBIE (ABOMI
nzomepus. B3aumHoe BIMsHUE aTOMOB B MOJIEKYJIE.

Hemoncmpayuu.

[TnaBnenue, 0OyrnuBaHue U TOPEHUE OPraHMUECKUX BemecTB. Mojenu (apocTepKHeBble U 00bEMHBIE) MOJIEKY]
kjaccoB. OnpeniesieHre 3J1eMEHTHOTO COCTaBa OPraHUYECKUX COEAMHEHUN.

Jlabopamopnvie onvimo.

N3rorosieHue Moaenei OpraHM4ecKuX COSTMHEHUH.
YrieBoaopoas! U UX NPUPOIHBbIC HCTOYHUKH
IIpenesabHbie yriesoaopoabl. Aukanbl. Onpenenenue. ['oMonornueckuil psj ajakaHOB WM €ro oOIias
dopmyna. CtpykTypHast u3omepusi yriepofHoi uenu. Panukansl. HomenkinaTypa ankaHoB. XUMHUYECKHE
CBOICTBa aJKaHOB: TOPEHHUE, peaklUu 3aMelleHHs] (rajJlor€HUPOBAaHUE), peaKklusl pPa3JIoKEeHUs MeTaHa,
peaxkuus A1eruApupOBaHUs ATaHA.
HenpeneabHbie yriesoaopoabl. AukeHbl. OtwieH. OmnpeneneHue. ['OMONIOrMYecKHid ps  aJIKEHOB.
Homenknarypa. CTpykTypHas M TpOCTpaHCTBEHHas (reomerpuueckasi) uzomepus. IIpombinuieHHOE
MOJTyYeHHUeE aJKEHOB: KPEKUHT U JeTUIpUpOBaHKe aikaHoB. JlabopaTopHoe mosydeHne STHIIeHa — PEeaKIus
JETUpaTalny 3TaHoNa. Peakuuy NpucoeuHeHMs: THApaTalus, THAPOralor€HUPOBAaHNE, TaJIOTEHUPOBAHUE,
nonuMepusanui. [IpaBuno MapkoBHukoBa. OKucIeHNE alkeHOB. KauecTBEHHbIEC PEAaKIIMU Ha HEMPEIETbHbIE
YTJIEBOIOPOABI.
Anxanuennbl. Kayuyku. Onpenenenne. Homenknatypa. ConpsikéHHble nueHbl. byraauen-1,3, u3omnpeH.
Peakuus JlebeneBa. Peakium mnpucoenuHeHus ankagueHoB. Kaydyku: HaTypanbHBIA, CHHTETHYECKHUE
(OyTagmeHOBBIN, U30TIPEHOBHIN). Bynkanu3anus kayuyka. Pesuna. D00HHT.
Auaxunbl. Onpenenenne. Homenknarypa. Ilonyuenne u nmpuMeHeHHE aneTH/IeHAa. XMMHUYECKHUE CBOMCTBa
alECTWICHA: TOPEHUE, PEaKLUU MPUCOCAUHEHUSA: THAPOraJIOTEHUPOBAHUE, TaJOr€HUPOBAHUE, T'MIpaTaLUs
(peakuus Kydeposa). Bununxinopun, noJIMBUHUIXIOPU,.



Apenbl. Onpenenenue. beH3omn: ero cTpoeHne, HEKOTOphIe PU3NUECKUE U XUMHYECKUE CBOMCTBA (TOpEHHUe,
peakuuu 3aMelIeHNs] — raJoreHUpOBaHKUE, HUTPOBAHUE), ITOJIyYEHNUE U IPUMEHEHUE. DKCTPAKIIMSL.
Ipupoansbiii ra3. Cocras npupoanoro ra3za. Ero naxoxuaenue B npupoge. [Ipeumymiectsa npupoHOro rasa
KaK TOIUIMBA. XUMHUECKas mepepadoTKa NpPUPOAHOTO rasa: KOHBepcHs, nuposn3. CHHTE3-Ta3 U ero
HCIIOJIb30BaHUE.

Hed1b u cnocodb! eé nepepadorku. [lomyTHbI HeDTIHOM ra3, ero cocraB U GpakUuu — ra3oBbIid OCH3UH,
nporan-0OyTaHoBasi, cyxou ra3. Hedrts, e€ coctaB m mepepaboTka — MEpEeroHka, KpeKUHT, pu(OpPMUHT.
Hedrenpoaykrsl. OKTaHOBOE YUCIIO; OCH3UH.

KameHnHblii yroyib u ero mepepa6orka. VckomnaeMplil yroiab: aHTpauuT, KaMeHHbIH, Oypblil. KokcoBanue
KaMeHHoro yris. KokcoBblii ra3, amMmuauHas BOJa, KaMEHHOYIOJbHas cMojia, Kokc. ['asuduxanus u
KaTaJUTUYECKOE THAPUPOBAHNE KAMEHHOT'O YIJIS.
Hemoncmpayuu.

l'openne merana, sTaHa, aneruieHa. OTHOIIEHWE MeTaHa, STWIEHA, alleTHIeHa U OeH30Jla K pacTBOpam
nepMaHraHata Kajausi 1 OpomHoii Boje. [lomyuenue sTuiieHa peakuueil Aeruaparaniy 3TaHojla U aleTHiIeHa
TUAPOJIN30M KapOua Kanplus. PaznojkeHne kaydyka pu HarpeBaHUU, UCTIbITAHUE IPOAYKTOB Pa3I0KEHHS
Ha HemnpeaenabHOCTh, Koulekuuu «Hedts u Hedrenmpomykth», «KaMeHHBIH yroab M MPOAYKTHI €ro
nepepaboTkny», «Kayaykny.

Jlabopamopnuvie onvimoi.

ObHnapy’xeHue npoayKTOB TopeHus cBeuu. MccnenoBanue CBOMCTB KayqyKoOB.

Kucsopoa- u azorconep:kamme Opranndeckue coeJMHeHUs

Oanoaromuble cnupthl. OnpeneneHue. OyHKIMOHATbHAS THIPOKCUIIbHAS Ipynna. ['oMonoruueckuii psj
npeeNbHBIX 0IHOATOMHBIX CIIUPTOB. M30Mepust nonoxxeHust pyHKIMOHAIBHON Ipymnibl. BonoponHas cBs3b.
XWUMHYECKHUE CBOWMCTBA CHHUPTOB. AJbJAErHAHas Tpynmna. Peakmus sTepuduKanuu, CIOXHBIE 3(PUPHL.
[Ipumenenue cnupToB. JlelicTBHE METHIIOBOTO U STHJIOBOTO CIIMPTOB HAa OPraHU3M Y€JIOBEKa.
Mmuoroaromuslie cnupThl. Onpenenenne. DTUIEHNUKOb. [ uuepun. [lonydenue u xumuueckrue cBoiicTBa
MHOT'0aTOMHBIX clUpTOB. KauecTBeHHas peakiiysi HA MHOI0aTOMHbIE CIIUPThL. AHTUDPH3.

®enou. CTpoeHue, IMOJy4€HUE, CBOMCTBA U MpuMeHeHue (eHona. KauecTBeHHbIE peakiuMu Ha (PEHOI.
B3anmMHoe BiIMsiHEE aTOMOB B MOJIEKYJie eHoa.

Anbaernabl. Onpenenenue. dopManpaerun W - amneTadbleruj. XUMHUYECKHE CBOMCTBA aJIbJIETHUJIOB.
KauecTBeHnHble peakiuu Ha anpaeruabl. Peakiun nonukonaeHcanuu. Kapoonwiphas rpynna. Ketonsl Ha
IIpUMEpPE ALETOHA.

Kap6oHnoBbie kucaoTbl. [IpenenpHple 0JJHOOCHOBHBIE KapOOHOBBIE KHCIOTBI, MX TOMOJOTUYECKUH ps.
[Torydyenue u npumMeHeHNe. XUMUYECKHE CBOMCTBAa KapOOHOBBIX KUCIOT. Peakius srepudukanmu.
Caoxnblie 3¢pupsnl. Kupbl. Peakuus stepudukanyuu. Ciaoxusle 3Qupbl. XKUpbl, UX cOCTaB U THIPOIH3
(KUCJIOTHBIN U 1Ien0oYHON). Mbuta. 'uapupoBanue KupoB.

YraeBoabl. YriaeBoasl. Monocaxapuabl. ['moko3za kak anpaerupocnupT. CopOur. MoJOUYHOKHCIOE U
criupToBoe Opokenue. ortocunres. ucaxapuapl. Caxaposa. [lomucaxapuabl: Kpaxmani, IeJUTI0I03a.
AMuHBI. AMUHOTrpynna. AMUHBI NpeJelbHbIE U apomatnueckue. AHuMH. [lomyuenne ammuuoB. Peakmus
3uHuHA. XMMUYECKHE CBOWCTBA U IPUMEHEHNE AMUHOB.

AMMHOKHCI0THI. BeJikn. AMHHOKUCIIOTHI Kak aM(oTepHble opranndeckue coequHenus. [ munun. Peakius
nonukoHaeHcauuu. llentugnas cBs3b. llepBuuHas, BTOpUYHAs, TPETUYHAs CTPYKTYpbl OEJIKOB.
KauectBennsle peakiuu Ha 6enku. ['naponus. [lenarypanus. buonoruueckue GpyHKIMu O€IKOB B OpraHU3Me.
Hemoncmpavyuu.

Oxwucnenue cnupra B anpaeruj. KauectBeHHast peakiys Ha MHOTOATOMHBIE CIIUPTHI. PacTBOpUMOCTH (heHoa
B BOJIe IIpU OOBIYHOM TemIiepaType M Mpu HarpeBaHuu. KadecTBeHHble peakuuu Ha geHosn. KauecTBeHHbIe
peaknuMu Ha anpiaeruisl. B3aummopeidcTBue rimoko3bl ¢ ruapokcunom Mmeau(ll) xak ampaermpocnupra.
KauecTBenHas peakuus Ha Kkpaxmai. L[BeTHbIe peakiiuy GEIKOB.

Jlabopamopnvie onvimo.

CpaBHEHHE CKOPOCTH UCITAPEHHUSI BOJIBI U 3TaHOJIa. PacCTBOPUMOCTH IIMIIEPHHA B BOJIC. XUMUYECKHE CBOMCTBA
YKCYCHOM KHCHO0THL. OnpenieseHne HelpeaeabHOCTH pacTUTENBHOIO Maca.

Ilpaxkmuueckas padboma.

Wnentudukanyst opraHu4ecKux COeAUHEHHH.

Opranuveckasi XumMusi 4 00LIECTBO

Bbuorexnonorus. [lepuonsr e€ pasButus. Tpu HampaBieHUss OMOTEXHOJOTHH: TeHHAs (WM TeHETHYecKas)
UH)KEHEepUs; KJIETOYHAas HWH)KEHepus; Ouosiornyeckas HWHXKeHepusa. ['eHeTHueckn Moau(UIMpPOBaHHbIE



opranu3mel (I'MO) u Tpancrennas npoaykiusa. KmnonupoBanume. MMmoOunm3oBaHHble (DEPMEHTHI U WX
PUMEHEHUE.

Ionumepsnl. Knaccudukanus momumepoB. VCKycCTBEHHBIC TONMMEPHI: IEUTYJIOW I, aleTaTHBIA IENK,
BHCKO3a, IiesodaH.

CunreTnyeckne mnojaumepbl. CrocoObl MONy4YEHHS TOJIMMEPOB: MOJUMEpPU3ALMS U TOJTMKOHEHCAIIHS.
Cunrerndeckue kayayku. [ImacTMaccsl: monucTupo, TeIioH, TOTUBUHWIXIOpHA. CHHTETUYECKHE BOJIOKHA:
KalpoH, HAlJIOH, KEBJIAp, JJaBCaH.
Jemoncmpayuu.

Konneknuu nmactMace, CHHTETUYECKUX BOJIOKOH M M3CIHA M3 HUX. Paszno)keHue mepoKcHuaa BOIOpoaa C
MOMOIIIBIO KaTana3bl MPUPOIHBIX OOBEKTOB.

Jlabopamopnuvie onvimot.

3HAKOMCTBO C 00pa3IaMH IMIacTMacc, BOIOKOH U Kay4yKOB.

Ilpakmuueckan paboma.

Pacnio3naBaHue miacTMacc ¥ BOJOKOH.

Coaep:xanue Kypca. 11 knacc. bazoBblii ypoBeHb

CTtpoeHue BelecTB

OcHoOBHbIE cBeJleHHs1 0 cTpoeHUHM atoma. CTpoeHue aToma: SApPO M 3JIEKTPOHHas obonouka. M3oromsl.
XUMUYECKUH 371€MEHT. boJIbIION aipOHHBIN KOJUIalaep. Y POBHU CTPOEHUS BEUIECTBA.

Ilepuoauyeckas cucrema xumu4deckux djemMeHToB /. M. MenneneeBa B cBeTe Y4YeHHS O CTPOCHUM
atoma. OU3NYECKHUI CMBICI HOMEPOB: AJIEMEHTA, NIEpHOoa, IpynIbl. BaneHTHbIE 3J1€KTPOHBI. DJIEKTPOHHAS
KOH(QUTYpalusi aToMOB. 3aKOHOMEPHOCTH WM3MEHEHHsI CBOWCTB JJEMEHTOB B MEPUOJAX M TpYIIIax.
DNEKTPOHHBIE CEMENCTBA XUMUYECKUX FIIEMEHTOB.

®uinocodpckue ocHOBBI 00mHOcTH IlepHoanmyeckoro 3akoHa M TeOPHMH XMMHMYECKOr0 CTPOCHMA.
[Ipeanoceuiku oTKpeITHS [lepromnyeckoro 3akoHa W TEOPHH XMMHYECKOTO CTpoeHus. Ponb Ju4HOCTH B
HCTOPUU XUMUU. POJIb MPAaKTUKU B CTAHOBIIEHUHU U Pa3BUTHH XUMUUYECKOU TEOPHH.

Honnasi xuMu4Yeckasi CBSi3b M HMOHHBbIE KpPHUCTAIMYecKHe PpeméTku. KaThoHbl Kak MPOIYKT
BOCCTAHOBJIEHUSI aTOMOB METaUIOB. AHHOHBI KakK MPOAYKT OKHUCJIEHHS aTOMOB HeMeTauioB. Monnas
XUMHUYECKasl CBSI3b M MOHHAS KPUCTAITUYECKast perméTka. FIoHbI MPOCThIe U CIIOXKHBIE.

KoBanenTHasi XumMu4YecKasi CBsiI3b. ATOMHbIE H MOJIEKYJSIPHbIE KPUCTAJIMYECKHE PelIEéTKH.
KoBaneHTHasi HEMOJApHAS U MOJISIpHAS CBSA3U. DJIEKTPOOTPHUIATEILHOCTh. KpaTHOCTh KOBaJE€HTHOW CBA3HU.
OOMeHHBIN U JJOHOPHO-AKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHBIX CBsi3el. [10MsIpHOCTD CBSI3U U
MOJIIPHOCTH MOJIEKYJIbI. MOJIEKYJISipHBIE U aTOMHbBIE KPUCTAJUIMYECKHE PEIETKH.

MeTta/uinyeckas cBsi3b. MeTauIMUeCKUE KPUCTAIUIMYECKHE PeIIETKU. MeTauinueckass XuMU4uecKasi CBsI3b:
HMOH-aTOMBI U JIEKTPOHHBIN ra3. ®u3nyeckue CBOMCTBAa METAIUIOB U X IPUMEHEHUE HAa OCHOBE 3TUX CBOMCTB.
CniaBbl YEPHBIE U IIBETHBIE.

Bonoponnasi xumuueckasi cBfi3b. BojopojnHas  XuMHYeckas ~ CBA3b:  MEXMOJEKYJSpHas U
BHYTPHUMOJIEKYJISIpHasi. 3HAU€HHE BOJIOPOJHON CBSI3U B MPUPOJIE U KU3ZHH UETIOBEKA.

[Moaumepsl. Tlomumepsl, UX MoNydeHHE: peaKUUH TMOJIMMEpPU3alMU M TONMKOHJeHcauu. I[lmactmaccsl.
Bosnokna. Heoprannueckue noaumepsl

JucnepcHble cucteMbl. /lucniepcHblie cCUCTEMBI: TUcniepcHas da3a u aucnepcruonHas cpeaa. Kinaccuduxamms
TUCTIEPCHBIX CUCTEM TI0 arperaTHOMY COCTOSIHUIO U TI0 pa3Mepy dacTull ¢asbl. [ pyOboaucnepcHbie CUCTEMBI:
SMYJIbCUH, CYCIIEH3UH, a3p030J1U. TOHKOANUCIIEPCHBIE CUCTEMBI: 30711 U reii. CUHepe3nc U KoaryJisius.
Hemoncmpayuu.

Paznuunsie ¢opmbr Ilepuonnyeckoit cucrembl xumuueckux anementoB J[. M. Menneneesa. Monenb
KPUCTATUNYECKON petéTku xmopuaa HaTpust. OOpasibl MUHEPAIOB C HOHHOM KPHCTAITMUECKON peIETKOM:
KaJIbIIUTA, TAJIUTa, MOJIETH KPUCTAJUIMUECKUX PEHIETOK «CyXOTo JbAa» (MW Mojda), amMasa, rpadura (Miu
kBapia). Mopens MonsipHOro o0bEéMa raza. OOpasibl pa3sTUYHBIX JUCHEPCHBIX CHUCTEM: AMYJIbCHH,
CyCIIeH3Ul, a’3po3oien, resneit u 3onei. Koarynsuus. Cunepesuc.

Jlabopamopnuvie onvimo.

MoaenupoBaHrue METAUTMUECKOW KpUCTATMYecKor pemérku. JleHatypanusa Oenka. [lomyuenue smymnbcuu
pactutenbHoro macia. [lonyueHnue cycneH3nn «u3BeCTKOBOI0 MojIokay. [lonyueHre KomiouaHoro pacTBopa
KypHHOTO O€Jika 1 MCCIIEZIOBAHHUE €r0 CBOMCTB C MOMOMUIBIO JIa3epHOM yKa3KH.

XuMHYeCKHEe peakunu



Knaccnpurxanusi xumuyeckux peakmuii. Peakiuu 6e3 M3MeHEHHUs COCTaBa BEIIECTB: aJUTOTPOIU3AIUMN U
nzomepuzanun. [Ipuuuael ammorponuu. Knaccudukaius peakmuii M0 YUCIY M COCTaBy pPEareHTOB U
IPOAYKTOB U 1O TerioBoMy 3¢ ¢dekty. Tepmoxumudecke ypaBHEHUS peaKkiuil.

CxopocTb XUMHYeCKUX peakuuii. CKOpOCTh XMMUYECKON peakiu U (pakTopbl €€ 3aBUCUMOCTH: MIPUPOa
pearupyommux BEUIECTB, IUIONIAJb WX COINPUKOCHOBEHMS, TEMIIEpaTypa, KOHLEHTpauus W HaJlIA4due
katanmzaropa. Karanus. ®epmentsl. UHruOUTOpHI.

XuMHnuyeckoe paBHoBecHe U CHOcoObI ero cMemeHusi. O6parumbie peaknuu. OOmas XapakTEPUCTHKA
peakuyy CUHTE3a aMMHAaKa U yCJIOBUSI CMEIIEHNS PaBHOBECHSI IPOU3BOICTBEHHOTO IIPOLIECCa BIIPABO.
I'uaponus. ['uaponus HeoOpaTuMblil u 0OpaTuMslil. Tpu citydast ruponusa coseit. Ponb rugponusa B oOmene
BeriecTB. Posb ruaposnsa B 3HEpreTHuecKkoM oOMeHe.

OKuCINTEJIbHO-BOCCTAHOBHUTE/IbHbIe peakuuu. CreneHb okucieHus. OKUCIUTETb U BOCCTAHOBUTEIb.
Oxucienue 1 BOCCTaHOBJICHHUE. DJIEKTPOHHBIN OanaHc.

DJIEKTPOJIM3 PacljaBoB U pacTBopoB. IlpakTuyeckoe npuMeHeHnue 3JIeKTpoJu3a. ['aibpBaHOIUIACTHKA.
l'anpBanocterus. PapunupoBanue.
Hemoncmpavyuu.

DK30- U 3HAOTEPMUYECKUE peaKUnu. TemnoBbie ABICHUS MPU PACTBOPEHUU CEPHOM KUCIOTHI U aMMUAYHOMN
CEJIUTPBL. 3aBUCUMOCTbh CKOPOCTH PEAKIMH OT MPUPOAbl BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS PACTBOPOB
pa3IMYHBIX KHUCJIOT OJMHAKOBOW KOHIICHTPAIMM C OJMHAKOBBIMH KycOukamH (TpaHyJaMH) LWHKAa U
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJJIOB (MarHus, IMHKA, )eJie3a) C PacTBOPOM COJISHOM KHCIIOTBI.
B3aumoseiicTBue pacTBOPOB CEPHOI KUCTIOTHI C paCTBOPaMH THOCYJIb(aTa HATPUS Pa3IMUHON KOHIICHTPAIIUU
U Temieparypbsl. MoJenb kumnsiero cios. Paznoxenue nepokcuaa BoAOpPo/ia ¢ MOMOILBIO HEOPIaHUYECKUX
KaTaJIn3aToOpoB (CoJiel xemne3a, HO1/1a Kalusl) U IPUPOIHBIX 00BEKTOB, COIEpKAIIUX KaTanasy (CbIpoe MsICo,
kaptogens). [Ipocreiinie OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIMU: B3aUMOJICHCTBUE IIMHKA C COJISTHOM
KUCIIOTON U xkene3a ¢ cyiabdparom meau(ll). Moaens snextponuzépa. Mojienb 31eKTPOIU3HON BaHHBI IS
MOJIyYEHUS AJIFOMUHHUSL.

Jlabopamopnuvie onvimo.

[IpoBenenue peakumii, MIymMX 10 KOHLA, IO npaBuiy beprosue. PasnoxeHue nepokcuaa Bogopoaa ¢
TIOMOIIBIO MOKCHIa Maprania. Cmemenne paBHoBecus B cucteme Fe®" + 3CNS™ «» Fe(CNS)s. Ucnritanue
WHJUKATOpaMH CPeJIbl PACTBOPOB COJICH pa3IMYHBIX TUTIOB. B3anmoaeiictBue pactBopa cynbdarta meau(ll) c
JKEJIE30M U TUIPOKCHOM HATpPHsL.

Ilpakmuueckasa paboma.

Penrenue skciepuMeHTANIbHBIX 3324 110 TeEME « XUMUYECKAs PEAKIIUS.

BemecrBa u ux cBoiicTBa

Metamnbl. Obmue pusnueckue cBoiicTBa MeTayioB. Kimaccudukarnus Metannos B TexHuke u xumuu. O01iue
XMMHYECKHE CBOMCTBA METAJJIOB. YCIIOBUS B3aUMOJICHCTBUSI METAJUIOB C PACTBOpPAMM KHUCJIOT M COJIEH.
Merannorepmus.

Hemeranasbl. baaropoanbie rasnl. Hemetamisl kak okucautend. Hemeranasl kak BOCCTAaHOBHUTENH. Psif
AJIEKTPOOTPHUIIATEIBHOCTU. MIHEpTHBIE WK O6JaropoIHbIE Ta3bl.

Kucsi0Tel Heopranuueckue u opranudeckue. KucioTsl ¢ TOUKH 3peHHs] aTOMHO-MOJIEKYJIIPHOTO YUEHUSI.
Kucnotsl ¢ TOukH 3peHHs TEOPUU IEKTPOIUTHUECKON Arcconuaniu. KucioTs! ¢ TOUKM 3peHus] IPOTOHHOMN
teopun. OOIMEe XUMUYECKHE CBONCTBA KUCIOT. Kinaccudukarus KUCioT.

OcHoBaHMs HeopraHn4yeckue W opraHumdyeckue. OCHOBAaHUS C TOYKH 3PEHHS ATOMHO-MOJIEKYJISPHOTO
yueHusa. OCHOBaHHUS C TOYKHU 3PEHUS TEOPUH DJIEKTPOJUTHUECKON auccoran. OCHOBaHMSI ¢ TOUKU 3PEHUS
OpOTOHHOM Teopuu. O0IMe XUMHUECKUE CBOMCTBAa ocHOBaHMU. Kitaccudukanust oOCHOBaHHA.

AM@oTepHble coeJUHEHUS] HeOPraHW4YeCcKHe M opraHuyeckue. AMQOTepHbIE OKCHIbI U THAPOKCHUJBI.
[Tonyuenne u cBoiicTBa aM(pOTEPHBIX HEOPTaHUYECKHX COCAMHEHUNW. AMHUHOKUCIOTHI — aM{(OTepHbIE
opranuueckue coenquHenus. [lentuapl u nenTuaHas CBs3b.

Coimm. Knaccugukamus coneil. XXEctkocth Boxel M cmocoObl e€ ycrpanenus. Ilepexon kapOonara B
rUApoKapOoHaT u 00paTHo. OOIIMEe XUMUYECKHE CBOMCTBA COJIEH.
Hemoncmpayuu.

Komnekmusa meramios. Kosnekiusa HemetamnoB. B3aumoaeincTBie KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C
Me/bl0. Bemblika TepMUTHOM cMecu. Benbimka 4€pHOro nopoxa. BeITeCHEHNE TAIOTE€HOB U3 UX PACTBOPOB
JpYyrUMHU rajoreHaMu. B3anMonencTBre MapoB KOHIIEHTPUPOBAHHBIX PAaCTBOPOB COJIIHOW KHUCIOTBI
ammuaka («apiM 0e3 orHs»). IlomyueHue amMmmuaka u u3ydeHue ero cBoucTB. [lomydenue am@orepHOro
TUAPOKCHUIA U U3yUYeHHUe ero cBoMcTB. [lonyuenne xECTKON BOABI U yCTPAHEHHE €€ KECTKOCTH.



Jlabopamopuvie onvimot.

Ilonyuenue HepacTBOPUMOIO THAPOKCHAA M €r0 B3auUMOACHUCTBUE C Kuciaorou. HMccinepoBanue
KOHIIEHTPUPOBAHHBIX PAaCTBOPOB COJSIHOM M YKCYCHOM KHCIIOT KallelIbHbIM METOJIOM IIPH UX pa30aBlIeHUU
BOJOW. PasnuuHble cilydaun B3aMMOJEHCTBHS PAacTBOPOB COJIEH AIIOMUHHS CO IIENIOYBIO. YCTPAHEHHUE
JKECTKOCTH BOJIBL.

Ilpakmuueckan paboma.

Pemenne sxcriepuMeHTaNBHBIX 3a7a4 110 TeMe «BelecTsa 1 X CBOMCTBAY.

XHMHS M COBPpeMeHHOe 00111eCTBO

XuMnueckas TexHosaorus. IIpou3BoacTreo aMmmMuaka 1 MeTaHo/1a. X¥MHUYECKasi TEXHOJIOTUS. X UMUYECKUE
IIPOLIECCHI, JIEXKAIIME B OCHOBE IPOU3BOJACTBA aMMMAKa M METaHOJA. XapaKTEPUCTHKA JTHUX IIPOLIECCOB.
OO61re HayyHble IPUHIIUITBI XUMUYECKOTO ITPOU3BOJICTBA.

XHMHYeCKasi TPAMOTHOCTh KAK KOMIIOHEHT 00IIell KyJabTypbl YeJIOBeKa. MapKupoBKa yIaKOBOYHBIX
MaTepUajIoB, AEKTPOHUKU U ObITOBON TEXHUKHU, IKOJOTUYHOIO TOBapa, IPOAYKTOB MUTAHUS, STUKETOK IO
YXOZy 3a OJIEKIOMU.
Hemoncmpavyuu.

Mogenbs NpOMBIIIIEHHOW YCTaHOBKU IIOJYYEHUS] CEPHOM KHUCIOThI. MoJienb KOJOHHBI CHHTE3a aMMHAaKa.
BuneodpparmenTsl U craibl 0 CTENEHN 3KOJIOTHYECKONH YHMCTOTHI TOBApA.

Jlabopamopnuvie onvimoi.

N3yueHne MapkUpOBOK Pa3Iu4HbIX BUJOB IPOMBIIUICHHBIX U IIPOJAOBOJIBCTBEHHBIX TOBAPOB.






Y4yeOHO-TEeMATHYECCKHH MJIAH

Ne HaumeHnoBaHwue pa3nenos (Tem) KonngectBo yacoB 1o B ToM umciie Ha nmpoBecHHE
IporpaMme [TpakTrueckux padot ‘ KoHTposIbHBIX paboT
10 knacc
1 [Ipenmer opranmueckoit xumuu. Teopus | 5 0 0
CTPOEHHS OpPraHUYeCKUX coequHeHuit A. M.
bytneposa
2 YTrneBoopoibl M X MPUPOTHBIC HICTOUYHUKHU | 18 0 1
3 Kucnopoaconepxkariue opraHudeckue | 22 0 1
BEIIECTBA
4 A30Tcoaepikaiiye oprannyeckue pemecrsa | 15 1 1
3 Opranndeckasi XuMus U 00IIECTBO 9 1 1
Peseps 3
Hroro 72 2 4
11 xnacc
1 Ctpoenue BeniecTs (23 ) 23 0 1
2 XHUMHUYECKUE PEAKIINH 19 1 1
3 BemtectBa 1 ux cBoicTBa 17 1 1
4 XuMHs 1 coBpeMeHHoe 00mecTBo (84) 1k 8 0 1
Peseps 1
Hroro 68 2 4




Kanenngapuo-remarnueckoe miuanupoBanue B 10 kinacce

(2 yaca B Henemnto, 72 vaca)

Ne | [ara Tema Meoua- pecypcwi OcHoOBHOe coiep:KaHue XapakTepuCcTHKA OCHOBHBIX BU0B JeATeIbHOCTh YYUTEJIA C
n/ [ ¢ | YPoxa Xumnu. ypoKa AeATeJIbHOCTH 00y4aroIHuXCs yueTom padoyeil MporpaMmmbl
no o, JIKCIIEPUMEHT, BOCIIUTAHUS
a |k pacuyéTHble
u |lm 3a1a4H4
Tema 1. Ilpeamer oprannyeckoit xumuu. Teopusi crpoenust opranndeckux coequHenuii A. M. byriaeposa (S 4)
1 IIpeamer | IIpesenrauus BBo/HbIIi HHCTPYKTAXK 0 | Xapakmepu306ams 0COOEHHOCTH [IpuBnexkars BHUMaHKE
opranuye | «lIpasuia Th B TeXHHKe 0e30I1aCHOCTH B COCTaBa U CTPOEHUS OPraHNYECKHUX oOyJaromuxcs K 00cyaaemMon Ha
CKOH KabuHeTe Ka0uHeTe XUMHUH BEILIECTB. ypoke uH(popMaIuu,
XUMHH. XUMUN. Opranuueckue BeIecTBa: KrnaccudunupoBaTs X Ha OCHOBE AKTHBU3aLMH [TI03HABATEIIbHOU
Jlemoncmpayuu. | TpUPOAHbIEC, UCKYCCTBEHHbBIE | IPOUCXOXKICHUS U MepepabOTKH. NesITeIbHOCTH 00yUaIOIIUXCSl.
[InaBnenue, Y CUHTETUYECKHE. Apeymenmuposams HECOCTOATEIBHOCTh | AKIIEHTUPOBATh BHUMAHHE
o0yTJIMBaHUE U OcobeHHOCTH cocTaBa U BUTAIIU3MA. 00yyaromuxcst Ha HPaBCTBEHHBIX
ropeHue CTPOEHHSI OPTAaHNYECKUX Onpeodensamob OTINYUTENbHBIE po0GsieMax, CBSI3aHHBIX C
OpraHUYEeCKUX BelleCcTB. Buranusm u ero 0COOEHHOCTH YTJIEBOJJOPO/IOB. Hay4YHBIMU OTKPBITHIMH,
BemiecTB. Monenu | kpax. [lonsrue 00 H3y4aeMbIMU Ha YpOKE.
= MOJIEKYJI yIJIEBOAOPOAAX. [ToOy>xaate o0yyaromuxcs
% OpraHHIECKHX C06J'IIO)IVaTI) Ha ypOK€ MPUHIIAIIBI
i COCIMHEHUI y4eOHOI TUCIMIUIMHBI U
- Pa3HBIX KJIacCOB. CaMOOpTraHU3aLNH.
[Toptpetsr A. M. OnupaThbcs Ha KU3HEHHBINA OTIBIT
Bytneposa, 1. 5. o0y4aromuxcsi, MpUBOJIs
bepuenunyca, . JIEHCTBEHHBIE IIPUMEPBI.
Bénepa. Co3naBaTh 1OBEPUTEIBHBIN
IICUXOJIOTMUECKU KIIUMaT B
KJIaCCE BO BPEMS YpOKa.
®opmMupoBaTh Y 00YUaIOIIUXCS
rpak1aHCKOM MO3UIINH,
CIOCOOHOCTH K TPYIY U KU3HU B
YCIIOBUSIX COBPEMEHHOIO MUPA.




2-3 OcHoBH | lemoncmpayuu. | OCHOBHBIE OJOXKEHUS Dopmynruposams OCHOBHBIE TTOJIOKEHUSI | AKIIEGHTUPOBATh BHUMaHUE
bl€ [TopTpetsr TEOPUH XUMHUYECKOTO TEOPUH XUMHUUYECKOTO CTPOEHUS 00y4aromuxcsi Ha HpPaBCTBEHHBIX
nosioxkeH | A. M. bytnepoBa, | ctpoeHus A. M. bytneposa. npoOieMax, CBI3aHHBIX C
ust O. ®panknanga, | A. M. bytneposa. Paznuuamo NOHATUSA «BATIEHTHOCTBY» U Hay4YHBIMU OTKPBITUSAMH,
= TEOpUH ®. A. Kekyue. BanentHocTh. CTPYKTYpHBIE | «CTENEHb OKUCICHUS. U3y4aeMbIMU HA YPOKE.
cE XUMUYEC (hopMyJIbI — TOJHBIE U CocTaBisATh MOJIEKYISIPHBIE U [IpuBnexkatb BHUMaHUE
g KOI'0 cokpaiénnsle. [IpocTsie CTPYKTYpPHBIE (HOPMYJIBL. oOyuaromuxcs K 00cykaaeMoii Ha
a CTPOEHUsA (omuHapHBIE) U KpaTHbBIE Knaccugpuyuposams xoBaneHTHbIE ypoke undopmanuu,
- A. M. (1BOIHBIC U TPOUHBIE) CBSI3H. | CBA3U MO KPATHOCTH. AKTUBH3aLIMHU TTO3HABATEIbHOU
Bytnepo B3anmMHOe BiusiHHE aTOMOB B JESATEIIbHOCTH 00YyYarouxcsl.
Ba. MOJIEKYJIE. CoznaBaTh 10BEPUTEIBHBIN
MICUXOJIOTUYECKUH KJIMMAaT B
KJIACCE BO BPEMSI YpOKa.
4-5 Nzomepu | JIabd. padora Nel | M3omepsl u u3oMepus. ObvscHams IBIICHUE U30MEPUHU U [IpuBiiekaTh BHUMaHUS K
= B N3zrorosnenue B3aMMHOE BJIMSIHAE aTOMOB B MOJIEKYJIe. | 00CyKIaeMoil Ha ypoke
5 opraHuye | MojeJyeu uH(bOpMalu, aKTUBU3UPOBATH UX
q;)( CKOM OpPraHUYECKUX MMO3HABATEJIbHOM JIESITETbHOCTH.
= XUMHUU U | COEAMHEHUH. Opranu3oBbIBaTh IPyIIIOBBIE
= e€ BUJIBI. (dopmbI yaeOHOMH IeATEIbHOCTH.
2 OnupatbCs HA )KU3HEHHBIN OTIBIT

o0yyJaroumxcsi, mpuBo/Is
JICHCTBECHHBIC IPUMEPBI.

Tema 2. YriieBoA0pO/AbI H MX NPHPOAHBIe HCTOYHUKH (18 41.)




6-7 Anxanspl. | JIa6. paGora Ne2 | AnkaHsl, WK OpeeiIbHbIE Onpeoensamob NPUHAIEKHOCTD BelleCTB | OpraHu30BbIBaTh IPYIIIIOBBIE
Crtpoenun | ObHapyxeHue YIJIEBOJOPOBI. K pa3jIM4YHbIM TUIaM (TIPEJEIbHBIM HUIK | GOpMBI yUeOHOM JeSTEIBHOCTH.
e, IIPOAYKTOB I'omonornueckuii psn HENpeeNbHbIM) U KJIaccaM Onupatbes Ha )KU3HEHHBIN OIIBIT
HOMEHKJI | TOPEHUs CBEUHU. aJIKaHOB U €ro o0Iast YIJIEBOJIOPOOB. 00y4aromuxcsi, IpUBOJIs
aTypa ¢dopmyna. CTpykTypHast Ha3zvieams 1x 110 MEXyHapOIHON NENCTBEHHBIE IPUMEPBI.
[Tonyuen M30MepHsl YIIIEPOIHOM LENHU. | HOMEHKIIAType, XapaKTepU30BaTh [IpuBnexkatb BHUMaHUE
ue, Panukansl. Homenkiatypa CTPOCHHE U CBOMCTBA BAXKHEUILINX oOyuaromuxcs K 00cykaaeMoii Ha
CBOMCTBa AJKaHOB. XMMHUYECKHE MpeACTaBUTENEH AJIKAaHOB. ypoke undopmanuu,
= , CBOWCTBA aJIKaHOB: TOpeHue, | Habarwooamb v onucviéams XAMUYECKUH | aKTMBU3ALlMU TTO3HABATEILHON
g MIpUMEHE peaKIu 3aMeIleHUs 3KCIEPUMEHT C ITOMOILBI POJHOTO JESATEIIbHOCTH 00YyYarouxcsl.
2 HUE. (rajJoreHupoBaHUE), PEAKLUS | A3bIKA U A3bIKA XUMUH.
< pa3yioKEHUsI METaHa, Ob606wamsb 3HaHUA U JENaTh BBIBOJBI O
™ peakuus AeruapupOBaHUs 3aKOHOMEPHOCTSIX U3MEHEHHUS CBOMCTB
3TaHa. YIJIEBOJOPOAOB B TOMOJIOTMYECKUX
Jlemoncmpayuu. I'openne panax.
aJIKaHOB (B TOM YHCJIE U U3 Paznuuams nonsaTus «uzoMep» u
pe3epByapa razoBoi «TOMOJIOTY.
3akuranku). OTHOIIeHHE
aJIKaHOB K pacTBOpaM
nepMaHraHaTa Kajaus u
OpoMHOH BoJ€.
8 Pewenne | Pemenue 3akperuieHue 3HaHuu 1 YMmenue oyenums cBou yueOHbIE Peanu3oBbiBaTh BOCIUTATENbHBIE
3aJad4 U | pacueTHBIX 33/1a4 | yMEHUU. BeinonHenue JOCTUKEHUSI BO3MO>KHOCTH B pa3iIMYHbIX
8 yIpakKHe pacyeTHBIX YIPAXKHEHUU. YMeHue cocmasnsime NaaH PELICHUS BUJIAX JIESITEIbHOCTU
5 HUM 110 POOIIeMBI 00y4Jaroumxcs Co CI0OBECHOM
> TEMe YMeHne caMoCTOSATEIbHO (3HAKOBOI1) OCHOBOII: pelieHue
i «AnkaH OpraHM30BbIBATh yUeOHOE JeHCcTBHE TEKCTOBBIX KOJINYECTBEHHBIX U

bD»>.

YmMmenue npeobpazogvieams
MH(pOpMAIIMIO U3 OJTHOTO BUJIA B
JIPYTOil.

KayeCTBEHHBIX 3a/1a4,
BEIIIOJIHEHUE 3aJaHuH 110
pasrpaHUYCHHUIO TOHATHH.




9- Ankensl, | [lemoncmpayuu. | HenpenenbHbie Haszvieams ankeHbl 10 MEXIyHAPOIHON | Peann3oBbIBaTh BOCIIUTATEIbHBIC
10 ctpoenue | [lomyuenue YTIEBOIOPOAbI. AJIKEHBI. HOMEHKJIAType. BO3MO>XHOCTH B Pa3IUUHbIX
, ATUJICHA Otunel. 'oMmonornueckuit Xapakmepuzoeams ¢ TOMOIIbIO BUJIAX JIESITEIbHOCTU
WM30MEpH | peakiuei psn ankeHoB. CTPYKTypHas U | pOJAHOTO SI3bIKA U SI3bIKA XUMUU 00y4aromuxcsi Ha OCHOBE
s, JleruipaTaluuu MPOCTPAHCTBEHHAS CTpOCHHE, CBOMCTBA, CITIOCOOBI BOCIIPUSITUS SJIEMEHTOB
HOMEHKJI | 3TaHOJIA, €ro (reomeTpuyeckasi) U30OMepHs. | MOJyUYEHHUs U 00JIaCTU IPUMEHEHUs NEHCTBUTENLHOCTH: aHAIH3
aTypa ropeHue u [IpomblilIEeHHOE TTOTYyYEHUE | ATHIICHA. POOJIEMHBIX CUTYaIUH.
[Tonyuen | oTHOIIEHME QJIKEHOB: KPEKHHT U Habnooams, caMoCTOATENBHO OpranuzoBbIBaTh IPYIIOBBIE
= ue, K pacTBOpam JETUIPUPOBAHUE AJIKAHOB. MPOBOJIUTH U OMUCHIBATH XUMUYECKUI dopMBbI yIEOHOM e TEIHHOCTH.
g CBOICTBa | mepMaHraHara JlabopaTopHoe moxy4eHue 9KCIIEPUMEHT. Onupatbes HA )KU3HEHHBIN OTIBIT
2 , Kanusi 1 OpOMHOUM | STHIIEHA — peaKIus Yemanasnueams 3aBUCUMOCTD MEXKIY 00y4JarOIIUXCsl, IPUBOIS
o MIpUMEHE | BOJE. JeTupaTaluy 3TaHoIa. TUIIOM CTPOEHUS YTIJIEBOJOPO/Ia U €T0 NeCTBEHHBIE IPUMEPBHI.
HUE. Peakiuu nmpucoenunenus: XUMUYECKUMH CBoMcTBamMu Ha nipumepe | [IpuBiekaTs BHUMaHMe
ruapaTanus, JIOTUYECKUX CBA3CH: MpeaenbHbI — oOyJaromuxcs K 00cy)aaemMon Ha
TUAPOTaIOreHUPOBAHUE, peaKkuuu 3aMenIeHHs], HePeIeIbHBIN — | YpOoKe HHPOpMAIIHH,
rajiorenupoBanue. [IpaBuino | peakuuu npucoeIMHEHUS. aKTHUBU3AIIMH [T03HABATEIHHOM
MapxkoBuukoBa. OkucieHue JESATETLHOCTH 00yYarOIINXCS.
ankeHoB. KauecTBeHHBIE
peaKkIuu Ha HelpeIeTbHbIE
YTIE€BOJIOPOBI.
11- Ankanue | emoncmpayuu. | AnkaaueHsl, Wiau AUeHOBbIe | Hazwieams queHbI 10 MEXIYHAPOAHOW | Peanu3oBbiBaTh BOCIIUTATEILHbIE
12 HEL. Paznoxenue YTJI€BOAOPOHI. HOMCEHKJIAType. BO3MOXHOCTH B Pa3sIMHbIX BUAAX
Kayuyku | kayuyka rpu ComnpsikE€HHBIE TUEHBI. Xapakmepuz06amb ¢ TTIOMOIIBIO JIeATENLHOCTH 00y JarouuXest Ha
HarpeBaHuy, Byraauen-1,3, u3onpes. POJIHOTO A3bIKA U A3bIKA XUMUK OCHOBC BOCIPHATIA 5JCMCHTOB
HCIIBITAaHHE Peakmust JIebeneBa. Peakiiuu | cTpoeHue, CBOKWCTBA, CIIOCOOBI ACUCTEUTCILHOCTH. aHAIH3
MPOOJIEMHBIX CUTYaIINH.
% MPOJYKTOB HPHUCOEAUHEHHS AlIKAUCHOB. MOJTy4eHHUs U 00J1acTH IPUMEHEHUS OpraHM30BHIBATH FPYMIOBEE HOPMEL
= pa3oKeHUs Ha Kayuyku: HaTypaibHbIi, Kay4yKOB. | yueGHoit pesrenpHOCTH.
= HENpPeeIbHOCTh. | CHHTETHUYECKUE Habnooams u onucvieams XUMIUYECKHA ONUPaTCA HA KU3HEHHBIH OTBIT
o Konnexnns (OyTamneHOBBIH, JKCIIEPUMEHT. 06y HarOIMXCSl, TIPHBOS
((Kay‘l}/'KI/I». HSOHpeHOBLIﬁ). IlefICTBeHHI)Ie IIPUMEDPBHI.
Jlao. pa6ora Ne3 | Bynkanuzamus Kaydyyka. Co3znaBarh JOBEPUTEIbHbIIH
HUccnenoBanue Pesuna. D00oHUT. IICUXOJIOTHYECKHH KJINMAaT B KJIacce
CBOMCTB BO BpEMs ypoKa.

Kay4yKOB.




13- Ankunbl | Jlemoncmpayuu. | AueTUIeHOBBIE Haszvieamo 110 MEXyHapOIHOM Peann3oBbiBaTh BOCTHTATEIIBHbIC
14 [Tonyuenue YTJI€BOAOPObI, MJIM aJIKMHBI. | HOMCHKJIATypEC aJIKUHBI. BO3MOXHOCTH B Pa3IHIHBIX BUAAX
arieTHiIeHa [Tonydenue u mpuMeHeHUE Xapaxmepuzoeams C TOMOIIBIO JIEATENBHOCTH 00y YaIOUIMXCS HA
peaxuuei arneTiieHa. XMMHUYECKHE POJHOTO A3bIKA U A3BIKA XUMUM OCHOBC BOCIPHATIA 5TCMCHTOB
o > CUCTBUTCIBHOCTHU. aHAJIN3
ol TUApOJIN3a CBOICTBa alleTUIICHA: CTPOEHHE, CBOICTBA, CIIOCOOBI A N
S MPOOJIEMHBIX CUTYAIIHH.
= KapOua KaJablus, | TOPEHHUE, PeaKINH MOJTy4€HHUs U 00JIaCTH TPUMEHEHUS .
&) A OHI/IpaTLCH Ha )KU3HCHHBIU OIIbIT
: €ro ropeHue u MIPUCOCAUHECHHUS: aleTUIeHa. | obyuarommxes, npusozs
OTHOILICHHE TUIPOTaJOreHUPOBAHUE, Habnodame u onuceiéams XAMAYCCKAN | joicrpennble HPHMEpHL.
K pacTBOpam rajioreHupoBaHHue, SKCIEPUMEHT. Co31aBaTh 10BEPUTENBHBII
nepMaHraHaTa ruapaTanus (peaxkus Pa3znunyath ocoOeHHOCTH peakiuil IICHXOJOTHYECKUH KIIMMAT B KJIACCe
kanus u 6pomuoii | Kydeposa). Bunnnxmnopun, [IPUCOEIUHEHUS Y allEeTUIIEHA OT BO BpeMs ypOKa.
BOJIC. MOJIMBUHUIXJIOPUIL. TaKOBBIX Y ITHJICHA.
15- Apensl. | demoncmpayuu. | ApomMaTHYECKHUE Xapaxmepu3z06ams ¢ IOMOIIBIO OnuparbCs Ha KU3HEHHBIN OITBIT
16 Uccnenosanue YIJIEBOAOPOAEI, MJIH apEHBEI. POIHOIO A3BIKA U SI3bIKA XUMUU 00y4aroIMXCsl, IPUBOJIS
CBOICTB OeH30s1a | beHsou: ero ctpoeHue, O0COOCHHOCTH CTPOCHUSI, CBOMCTBA U ACUCTBCHHBIC TPUMEPBI.
g C IOMOIIBIO HEKOTOPbIE (DU3UUECKHE K 00J1acTH IPUMEHEHHUs OEH301a. Ipussiexats BHUMaHMe
5 OBITOBOTO XMMHYECKHE CBONCTBA Hab6niooams u onucvieams 00yHaKOMKXCs K 00CyKIaeMOM Ha
5 pacTBOPHTEIS (ropeHue, peakuu J€EMOHCTPAIIMOHHBIA XUMHYECKUI ypoke uudopmanum,
o .
o «ConbBeHTY. 3aMENCHUST — AKCIICPUMEHT. AKTHUBH3AIMH II03HABATCILHOH
TaIOreHUPOBAHHE JESATETLHOCTH 00yYarOIINXCS.
> ~
HI/ITpOBaHI/Ie), HOqueHI/Ie " COSI[aBaTL JAOBCPUTCIIbHBIN
NpHMeHeH e, DKCTPAKITHS MICUXOJIOTUYECKUI KJIMMAT B KJIacce
' ’ BO BpeMsl ypoKa.
17 IIpuponn | Jemoncmpayuu. | llpupoasslii ras, ero coctaB. | Xapaxmepuzosamu ¢ TOMOIIBIO Peann3oBbIBaTh BOCIIUTATEILHEIE
bIH Ta3 Kapra nonesneix | Ilpenmyiiectsa NpupoIHOTO | POAHOTO SI3bIKA U S13bIKAa XUMHMM COCTaB U | BOSMOXKHOCTH B PAa3INYHBIX BUAX
uckormaeMblx PO | raza kak TOIIMBA. OCHOBHbIC HATIPABIICHHS HCIIOIb30BaHMs | ACATCIBHOCTH O0YJaOMIMXCS Ha
Xumugeckas nepepadboTka 1 epepabOTKH IPUPOIHOTO rasa. OCHOBC BOCHPHATHA 5JICMCHTOB
. JCHUCTBUTCIBHOCTH:. aHAJIN3
MPUPOJIHOTO rasa: Ycmanasnueams 3aBUCUMOCTD MEXKIY N
= .. POOJIEMHBIX CUTYalUH.
5 KOHBEPCHSI, TUPOJIU3. 00BEMaMu TOOBIYH TTPUPOTHOTO Ta3a B .
= C PD 6 OHI/IpaTI:CSI Ha )KM3HCHHbIU OIIbIT
3 WHTE3-Ta3 U ero 1 OIO/IKETOM. .
o~ HCII0JIb30BAHHUE. Haxooums B3aMOCBSI3b MEXTY JIeHCTBEHHBIE PHMEDHL.

U3y4aeMbIM MaTepUaioM U OyayIueit
podeccCHOHAIBHON AEATENTFHOCTHIO.
Cobniooams ipaBUIIa S3KOJIOTMUECKU
IPaMOTHOT'O NOBEIEHUSI 1 0€3011acHOTO
oOpalleHHs C MPUPOIHBIM Ta30M.

Co3znaBath JOBEPUTEIHHBIN
[ICUXOJOTMYECKHUN KIIMMAT B KJIACCE
BO BpEeMs YpoOKa.




18 Hedtb u | Jemoncmpayuu. | IlonmyTHblii HeTAHOI ra3, Xapakmepuzo6éams COCTaB U OCHOBHBbIE | Peann3oBbiBaTh BOCIUTATEIBHBIC
criocoObl | Kommekrust €ro coctaB U GppaKuyn — HanpaBJICHUS UCIOJIB30BaHUS U BO3MOXHOCTH B Pa3IHIHBIX BUAAX
eé «Hedts 1 ra30Bblil OEH3UH, IPOTaH- nepepadoTKu HEPTH. JIeATENILHOCTH 00y alolMXes Ha
nepepab | HeTeNpOAYKTH» | OyTaHOBAs, CyXOH ras. Vemanaenuéams 3aBUCUMOCTb Mesky | OCHOBC BOCHPHATHSA SJICMCHTOB
OTKH. , Hedts, e€ cocTaB u o0BvEmamu 100b1M He(TH B PO 1 ACHCTBUTCIIPHOCTH. aHATH3

= MPOOJIEMHBIX CUTYAIIHH.

q:)( BI/II[equ)paFMeHTLI nepepadoTKa 1 IeperoHkKa, OIOKETOM. OMHpATHCA Ha AKH3HEHHBIH OTHIT

3 U CIai bl KPEKUHT, pu(OPMHUHT. Haxooums B3aMOCBSI3b MEXIY } 06y IAKNIAXCA, TIPHBOS

o «Ileperonka Hedrenpoaykrsl. OkTaHOBOE | M3y4yaeMbIM MaTEpUaIOM U Oyayieit JIeHCTBEHHbIE PHMEDHL.

HEDTUY. guciio OeH3MHA. poecCHOHAEHOM JIeATEIHHOCTBIO. Co31aBaTh 10BEPUTENBHBII

Cobnrodame npaBUiIa SKOJIOTUIECKH TICHXOJIOTHYECKHH KIIMMAT B KJlacce
IpPaMOTHOTO TIOBEJICHUS U 0€30IIaCHOTO | BO BpEMsl YPOKa.
oOpareHus ¢ HeTePOYKTaMH B OBITY
U Ha POU3BOJICTBE.

19 Kamenn | lemoncmpayuu. | Vckonaemslil yrois: Xapaxmepuzoeams NPOUCX0XKICHUE U Peann3oBbiBaTh BOCIUTATEIBHBIC
bIi1 yrosib | Komnexuus AQHTPALUT, KAMEHHBIN, OCHOBHbBIC HAIIPABJICHUS UCIIOJIb30BaHUs | BO3MOKHOCTH B Pa3JIMYHBIX BUAAX
U ero «KaMeHHbIT Oypsiii. KokcoBanue 1 TiepepaboTKH KaMEHHOTO YTJIsl. JICATETBHOCTH 00y YarOIIHMXCs Ha
nepepab | yromb u KaMeHHOro yris. Kokcoseli | Yemanasnusame 3aBUCUMOCTD Mexky | OCHOBC BOCHPHATIE SICMCHTOB
OTKa. MPOJIYKTHI €T0 ra3, aMMHaudHasi BOJia, 00BEMamMu 100bIYM KAMEHHOTO YTJIS B JICUCTBATCILHOCTH. aHATH3

POOJIEMHBIX CUTYaINH.
= nepepadoTKmy. KaMEHHOYTOJIbHasl CMOJIa, P® u OromxeToM. OMHDATECS Ha SKHBHEHHbLH OMIT
5 Buneodpparment | kokc. ['azudukanus u Haxooums B3auMOCBSI3b MEXKIY P
= ! . 00yJaromuxcsi, MpUBOIs
o Bl U CIIAMIBI KaTaJIMTHYECKOE M3y4aeMbIM MaTepHajIoM U Oy Tymie JIeHCTBEHHBIE PHMEDH.
= «Kokcoxummuueck | TUApUpPOBaHHE KAMEHHOTO npodeccroHaNbHOM IeATENbHOCTBIO. Co031aBaTh J0BEPUTENbHBIIT
(0]§] YTJIA. Cobnrodame ImpaBuJjia S5KOJIOTUYCCKU IICUXOJIOTUYECKUU KJIMMAT B KJiacce
MIPOU3BOJICTBOY. IPaMOTHOTO TTOBE/ICHHUS U O€30MaCHOTO | BO BPEMSs YpOKa.
o0paIIeHns: C KAMEHHBIM YTJIEM H
MPOIYKTaMH KOKCOXUMHYECKOTO
IIPOU3BOJICTBA B OBITY U
MPOMBIIIJIEHHOCTH.
20- IToBTOpE TectupoBanue, penieHue Buvinoaname TecThl, peliaTh 3a1a4u 1 Peann3oBbIBaTh BOCIHMTATEIBHBIC
21 - HUE U 3a/1a4 U yIPaKHEHUHU 10 YHOpaXHCHUS T10 TEME. BO3MOKHOCTH B PAa3IMYHBIX BUJAX
g 0000111eH TeMe I1Iposooums oyenky COOCTBEHHBIX ACATEILHOCTH, 06Y‘12110UIHXC’1 co
- e JIOCTHKEHNIT B YCBOGHHH TEMBI. CJIOBECHOH (3HAKOBOI) OCHOBOIA:
<‘_5| Koppexmuposeams cBOoU 3HaHUS B CHCTEMATH3AIMA y4eOHOTO

COOTBETCTBUH C IJIAHUPYEMBIM
Pe3yJIbTaTOM

MaTtepuaia.




22 Pewenne | Pemenue 3akperneHue 3HaHui 1 YMmeHnue oyenums CBOU yueOHbIE Peann3oBbIBaTh BOCIIUTATEIIbHBIC
3aJa4 U | pacueTHBIX 33/1a4 | yMEHUU. BrinmonHenue JOCTUKEHUS BO3MO>XHOCTH B Pa3IUUHbIX
= yIpaxHe YIPaXHEHUH. YMenue cocmagname NiaH pelieHus BUJAX JESATEIBHOCTH
5 HUH 110 poOIeMbI 00ydJaronuxcs Co CIOBECHOM
§ TeMe YMeHne caMmoCTOsTEIbHO (3HaKOBOI1) OCHOBO: pelieHne
— «Hemnpen opeaHu308vi6ams yueOHoe JIeHCTBUE TEKCTOBBIX KOJIMYECTBEHHBIX U
- €JIbHbIE YMmenue npeobpasosvieamo KayeCTBEHHbIX 3a/1a4,
yTJIEBOJIO nH(OpPMALIMIO U3 OJHOTO BUJA B IPYroi | BBINOJIHEHUE 3aJaHUi 110
polbD) pa3rpaHUYEHUIO TOHSATUH.
23 KoutpoabHnas padora Ne 1 «Teopusi ctpoeHusi opranudeckux coequHennii A.M. BytiepoBa. [ToOyxnaTh o0yJaroImuxcs
G.E Yraesonopoasn» coOiroAaTh Ha YPOKE IMPUHIIMIIBI
N y4eOHoi JTUCIUILTAHBI u
CaMOOpPraHU3alUH.
Kucaopoacoaepsxkamme opranndeckue Bemecrsa (224.)
24- Ypok- Pemenue Pemenne pacueTHbIX 3a1a4 YMmenue oyenums cBou yueOHbIE Peanu3oBbiBaTh BOCIUTATEIbHBIC
27 yIOpa)KHE | pacUeTHBIX 3a/ay | Ha YCTAHOBJICHUE JOCTUKEHUS BO3MO>KHOCTH B Pa3iIM4HbIX
HUE TI0 XUMHYECKON (OPMYIIbI YMeHnue cocmagnamyp MiIaH pelIeHus BUJIAX JESTENbHOCTH
pelieHu BELIECTBA [10 MACCOBBIM poOIEMBI 00y4aroIuXxcs O CIOBECHOM
= 10 JIOJISIM 3JIEMEHTOB YMeHue caMoCcTosTeIbHO (3HAKOBOI1) OCHOBOII: pelieHue
0:3( pacu€tH Pemenne OpraHM30BbIBATh yUeOHOE JeHCcTBHE TEKCTOBBIX KOJIUYECTBECHHBIX U
g BIX 33724 JKCIIEPUMEHTANbHBIX 33/1a4. | YMEHUeE npeobpaszosviéams KayeCTBEHHBIX 3a/1a4,
<+ Ha BBIBOJ MH(OPMALIMIO U3 OJHOTO BUJA B IPYroi | BRIIIOJIHEHUE 3aJaHUI 110
:, MOJIEKYJTI pa3rpaHuYeHHIO TIOHSATUH.
- SPHOI
dhopmyn
Bl
BEIIIECTB

a.




28- Onnoaro | Aemoncmpayuu. | OyHKIMOHATbHAS Ha3zvieams ciupThl 10 MEXAYHAPOAHOU | Peann3oBbiBaTh BOCIUTATEILHbIE

29 MHEIE Oxkucnenue TUAPOKCHUIIbHAS I'pyIIIa. HOMCHKJIaType. BO3MOXHOCTH B Pa3IHIHBIX BUAAX
CIHPTHL. | CIIUPTA B I'omonoruueckuii psia Xapakmepuz06amb ¢ TIOMOIIBIO JIeATENILHOCTH 00y alolMXes Ha

anpnerun. JIao6. HpeebHBIX OMHOATOMHBIX | POIHOTO SI3BIKA M A3BIKA XUMUK OCHOBC BOCIPHATHA 5CMCHTOB
o CUCTBUTCIBHOCTHU. aHAJIN3
padota Ne4. criuptoB. M3oMepust CTpOCHHE, CBOMCTBA, CITIOCOOBI A N
MPOOJIEMHBIX CUTYAIIHH.
CpaBHeHMe MOJIO’KEHUS MOJTy4€HHUs U 00J1aCTH TPUMEHEHUs
o OpraHu3oBBIBAaThH TPYIIOBBIE (OPMBI
= CKOpPOCTH (YHKITMOHATTLHOU TPYTIIIHL. MpeIeTbHBIX OJJHOATOMHBIX CIIUPTOB yae6HOM AT HHOCTH.
S ucnapeHus Boabl | BogopoaHas cBs3b. Knaccugpuyuposams civpThl 10 UX OrMUPaTLCs HA KUBHEHHBIH OMBIT
) Y 3TAHOJIA. XUMUYECKUE CBOWCTBA ATOMHOCTH. 06y HaOIIXCS, IPHBOJS
0 CIUPTOB. ANbJETUIHAS Habnooams, caMoCcTOATENBHO NeiiCTBEHHBIE IPHMEpBL.
< rpynna. Peakmust MIPOBOJNTH U OTIMCHIBATH XUMHYECKUN Co3paBaTh JOBEPUTEIIbHBIIH
| v
sTepuUKaIm, CI0KHBIC 9KCIIEPUMEHT. MICUXOJIOTMYECKHI KITMMAT B KJIacce
s¢upsl. [Ipumenenne BO BpeMst ypoKa.
cruptoB. [eiicTBue
METHJIOBOTO M 3TUIIOBOTO
CIIUPTOB Ha OPraHUu3M
YeJloBeKa.

30 Msuoroar | [Jemoncmpayuu. | MHOTOaTOMHBIE CIIUPTHL. Knaccuguyuposams cimpTsl 110 UX Peann3oBbIBaTh BOCIMTATEIBHBIE
OMHBIE KauecTBeHHas OTWICHTJIMKOIb. [ TUIepyH. ATOMHOCTH. BO3MOKHOCTH B Pa3/IMIHBIX BUIaX
CIHPTHI. | peakuus Ha [onmyuenne u XuMHIECKUE Xapakmepuzo6ams ¢ TTOMOILTHIO JIeATENLHOCTH 00y JarounXCst Ha

MHOTOaTOMHBIE CBOWCTBAa MHOTOATOMHBIX POJIHOTO A3bIKA U A3BIKA XUMUK OCHOBC BOCIPHATIA 5TCMCHTOB
o HUCTBUTCIIbHOCTHU: aHAJIN
. CIUPTHI. cruptoB. KauecTBeHHas CTPOEHHE, CBOICTBA, CIIOCOOBI JICHCTBHATEIILHOC s
) MPOOJIEMHBIX CUTYAaIINH.
(5] JIad. pa6ora NeS5 | peakiivs Ha MHOTOATOMHBIE | TIOJYYECHHS M 00JaCTH MPUMECHEHHS
= P A Oprann3oBBIBATH TPYIIIOBEIC (POPMBI
@] o
2 ACTBOPUMOCTH CIUPTHL. AHTU(PU3EI. MHOTOQTOMHBIX CITPTOB. yae6HOM AT HHOCTH.,
v TVIMIIEpPUHA B Hoenmughuyuposams MHOTOATOMHBIE ONHpaTHCA HA KUHEHHBIH OTBIT
BOJIC. CIUPTHI C TOMOIIBI0 KAYECTBCHHON 00yyaoIMXCs, TPUBOJIS

peaxIuu.
Habnooams, caMOCTOSITEIHHO
MIPOBOJIUTH U ONUCHIBATH XUMHUCCKUI
IKCIIEPUMEHT.

JIECTBEHHBIE NIPUMEPBHL.

Co3znaBaTh JOBEPUTEIbHBIN
TICUXOJIOTHYECKHI KIIMMAT B KJIacce
BO BpEMs YpOKa.




31- O®enon. | Jemoncmpayuu. | GeHo, €ro CTpOCHUE, Xapaxkmepuzoeams ¢ IIOMOIIbIO Onupatbes Ha )KU3HEHHBIN OIIBIT
32 PactBopuMoCTb MOJIy4eHHe, CBOWCTBA U POJIIHOTO SI3bIKA U A3bIKA XUMUU o0y4aromuxcsi, IpUBOJIs
¢denona B Boze npuMeHenne. KauecTBeHHbIE | 0COOCHHOCTU CTPOSHUS M CBOHCTBA NEHCTBEHHBIC TIPUMEPBHI.
pu OOBIYHOM peakuuu Ha QeHo. (eHosa Ha OCHOBE B3aUMHOTO BIUsAHUS | Peanmn3oBbIBaTh BOCIIUTATENbHbIE
TeMIeparype u B3anmMHoe BIMsIHEE aTOMOB B | aTOMOB B MOJIEKYJIE, @ TAK)KE CIIOCOOBI BO3MOXXHOCTH B PA3JTUYHBIX
. [IPU HarpEeBaHUU. | MOJIeKyJe (peHona. MOJTy4€HHUs U 00JIaCTH TPUMEHEHUS BUJIAX JESTEIbHOCTH
5 KavectBenubie ¢benona. 00yYaromuxcs Co CIOBECHOM
GE peakiuu Ha Habarwoams u onucvieams (3HAaKOBOI) OCHOBOM: pelieHne
© dbenom. JIEMOHCTPAIIMOHHBIA XUMHYECKHIA TEKCTOBBIX KOJIMYECTBEHHBIX U
- 9KCIIEPUMEHT. KayeCTBEHHBIX 3a/1a4,
Cobarooams TipaBUiia SKOJIOTUICCKU BBITIOJIHEHUE 3a/IaHUH 110
IPaMOTHOTO U 06€3011acHOr0 OOpalleHus] | pa3rpaHUYEHUI0 TOHATUH.
C TOPIOYMMU U TOKCUYHBIMU
BEIIECTBAMU B OBITY U OKpY>KaroIen
cpexe.
33- Anbneru | Aemoncmpayuu. | Anbnerunsl. opmanbaerua | Xapaxmepuzoeams ¢ IOMOILBIO Peanu3oBbiBaTh BOCIUTATEIbHBIC
34 JTBL. KauecTBenusie U areTaabaeTU I, POJTHOTO SI3bIKA W SI3bIKA XUMUHU BO3MOKHOCTH B Pa3JTUYHBIX
peaxkiuu Ha XUMUYEeCKHE CBOWCTBA 0COOCHHOCTH CBOMCTB (hopMasbJeTuia | BHIAX JEATEIbHOCTH
QJTbJICTHJIBI. anpaeruioB. KauecTBeHHbIE | M alleTajb/Ieru/ia Ha OCHOBE CTPOCHHUS 00yJaromuxcst Ha OCHOBE
pEaKIuy Ha ajJbJAEeTU/bI. MOJIEKYJI, CITIOCOOBI MOTyUEHUS U X BOCTIPUATHS DIIEMEHTOB
. Peakuuy nmonmkoHAeHCAIMU. | OOJIACTH IPUMEHEHHUS. NeCTBUTENFHOCTH: aHAJIN3
5 KapOonunpHas rpynmna. Habnarwoams, onucvieams u nposooums | IpOOJIEMHBIX CUTYAIIHHA.
GE Keronsl Ha mpumepe XUMHYECKHUIN SKCIIEPUMEHT. [IpuBnekars BHUMaHUE
=~ areToHa. WNnentuduumpoBaTs anbaeTUbl oOyJaromuxcs K 00cykaaeMoi Ha

MTOMOIIBIO0 KaYeCTBEHHBIX PEAKIIHIA.
Cobnro0ams IpaBUIa SKOJIOTHUECKH
IPaMOTHOIO U 0€3011acCHOr0 0OpalIeHUs
C TOPIOYMMHU ¥ TOKCHYHBIMHU
BEIIECTBAMH B OBITY U OKpY’KaromIen
cpezne.

ypoke uHpopMaIuu,
aKTUBHU3ALMK TO3HABATEIBHOM
JESTEIbBHOCTH 00yYaroIInxcsl.




35- Kap6ono | Jemoncmpayuu. | IlpenenpHble OMHOOCHOBHBIE | Xapakmepu306amb ¢ IOMOIIBIO Peann3oBbiBaTh BOCTHTATEIIBHbIC
36 BBIE [IpencraBurenu KapOOHOBBIE KHCIIOTHI, UX POIHOIO SA3bIKA U SI3bIKAa XMMUU BO3MOXHOCTH B Pa3IHIHBIX BUAAX
KHMCJIOTBI | PAa3JIMYHBIX TOMOJIOTMUECKUH PsIf, 0COOEHHOCTH CBOMCTB KapOOHOBBIX JIeATENILHOCTH 00y alolMXes Ha
ux KJIACCOB NpECTABUTENH, HX KHUCJIOT HAa OCHOBE CTPOCHHMS HX OCHOBC BOCIPHATIA 5TCMCHTOB
CTpoeHue | KapOOHOBBIX MOJTyYeHHE U IPUMEHEHHE. MOJIEKYJI, @ TAK)KE CIIOCOOBI OTYUYCHHUS ﬁ;ﬁ%ﬁﬁ;;?:;;;ﬁ;;ﬂm
, KHCJIOT. XUMUYECKUE CBOWCTBA u 06J‘IaCTE/I TPHMEHCHIA MPABBEHOR B | () e, TpyTmIOBHLE (OPMBEL
- kinaccug | JIa6. pa6ora Ne 6 | kapOOHOBBIX KUCIIOT. YKCYCHOUM KHUCIIOT. yae6HOM AT HHOCTH.
= WKalus, Xm\imqecm/le Peakuus srepudukanuu. Pa3znuuams obiee, oco6eHHoE: u OMUpaThCs HA KUBHEHHBIH OMBIT
= HOMEHKJI | CBOWMCTBA CIMHMYHOE B CTPOCHHUHU M CBOMCTBAX 00YUAIOIINXCS, TIPHBOJLS
; aTypa, YKCYyCHOM OpraHMYecKuX (MypaBbHUHON U NeiiCTBEHHBIE PHMEpBL.
— U30MEPU | KUCJIOTEL YKCYCHOI) U HEOPTaHUUECKUX KUCIIOT. Co3znaBaTh JOBEPUTEIBHBIN
A Habnooams, onucvlieams u npo6ooums | NICUXOIOTHYECKUI KIMMAT B KJlacce
XUMUYECKUN SKCIIEPUMEHT. BO BpeMs ypoKa.
Cobnro0ams IpaBuiIa SKOJIOTHUECKH
IpaMOTHOTO U 0€30IacHOro 0OpaeHHs
C TOPIOYMMU U TOKCUYHBIMU
BEIIECTBAMH B OBITY U OKpY Karomien
cpene.
37 Cnoxusl | [lemoncmpayuu. | Peaxius stepudukarum. Paznuuams peakuuu sTepudukanyy kak | Peann3oBbiBaTh BOCIHUTATEIbHbIE
e a¢upsl. | Komrekmus CrnoxHble 3(UpBHI. o0paTuMoit OOMEHHBIN MPOIECC MEXKTY | BOSMOKHOCTHU B PasiNYHBIX BUIAX
CJIO’KHBIX 3(hUpOB KHMCJIOTaMHU U CIIUPTaMHU. JIeATENLHOCTH 00y Jarouuxest Ha
PacTUTENBLHOTO Ha ocHOBe peaknum 3TepupHKaLny OCHOBC BOCIPHATIA 5CMCHTOB
Mmacna Jla6. Xapakmepuz06amp COCTAB, CBOHCTBA H | o o) PHTCIIBHOCTH. aHaIn3
- MPOOJIEMHBIX CUTYAaIINH.
= padora Ne/ 00J1aCTH TPUMEHEHUS CJIOKHBIX OpraHM30BHIBATH FPYMIOBEE HOPMEL
) Onpenenenre 5¢upoE. yu4eOHOMH AeATeIIbHOCTH.
C: HENpPeIeTbHOCTH. Habumonate, onuceIBaTh U MPOBOAUTD ONHpaTHCA HA KUHEHHBIH OTBIT
—

XUMHAYECKHH HKCIIEPUMEHT.
Cobnro0ams TIpaBUIa SKOJIOTHUECKH
IPaMOTHOIO U 06€3011acHOro 0OpalieHus
C TOPIOYMMHU ¥ TOKCHYHBIMHU
BEIIECTBAMH B OBITY U OKpY KaromIen
cpezne.

00yJarOTIIXCSI, TIPUBOIS
JIECTBEHHBIE NIPUMEPBHL.

Co3znaBaTh JOBEPUTEIbHBIN
MICUXOJIOTUYECKHI KIIMMAT B KJIacce
BO BpEMs YpOKa.




38 Kupsi Jemoncmpayuu. | Kupsbl, ux coctaB u Xapaxmepuzosams 0COOCHHOCTH PeanuzoBbiBaTh BOCIUTATENbHBIC
Konnexkuus TUAPONU3 (KUCIOTHBINA U CBOMCTB KUPOB HA OCHOBE CTPOCHMSI UX | BO3MOXXHOCTHU B PA3JIIUYHBIX
*kupoB. OOpasupl | menovHoi). Mbiia. MOJIEKYJI, a TaKXkKe Ki1acCu(uKam BUJIAX JCSATEIbHOCTH
TBEPAOTO U lMunpupoBanue xupos KHUPOB TI0 UX COCTaBY U 00y4aromuxcsi Ha OCHOBE
= JKUJIKOTO MbLIA. MIPOUCXOKACHUIO U TTPOU3BOCTBO BOCIIPUSITUS SJIEMEHTOB
% TBEPBIX KUPOB HA OCHOBE NEHCTBUTENLHOCTH: aHAIH3
= pacCTUTENBHBIX Mace. poOJIEeMHBIX CHUTYyalUH.
= [TpuBnekatb BHUMaHUE
oOyuyaromuxcs K 00cykKaaeMoit Ha
ypoke undopmanuu,
AKTUBU3ALIUH [T03HABATEIHLHOM
JIESITEJIbHOCTH 00YYaroIIMXCsl.
39 Yraeson | Aemoncmpayuu. | Yraeoubl. MoHnocaxapuasl. | Xapakxmepuzosams COCTaB YIie€BOIOB. Peann3oBeiBaTh BOCIHUTATEIBHBIC
Bl BsaumogerictBue | I'mroko3a kak KiaccuduiupoBaTh nX Ha OCHOBE BO3MOKHOCTH B Pa3sTHIHBIX BUAAX
I'moko3a | TIIFOKO3BI € anprerunocnupt. Copour. CIIOCOOHOCTH K TUIPOIIH3Y. JIEATETBHOCTH 00y aKoIIHXCsl Ha
) TUIPOKCHIOM MOJIOYHOKHUCIIOE U Onucwiéams CBOWCTBA TITIOKO3bI KaK OCHOBC BOCIPHATHA 5JTCMCHTOB
- [Monstue | meau(Il) kax CIIUPTOBOE OpOKECHHE. BEIIECTBA C IBOMCTBEHHON (yHKITUEH ACUCTBUTCEIPHOCTH. aHfm 3
S 00 anprerunocnupra | GoTocuHTE3. (ampaerugocnupTa). MpOOACMHBIX CHTY AU
X Oprann3oBBIBATH TPYIIIOBBIE (OPMBI
2 yraesona | JIag. padora Ne8 Ha6m0()amzz, ONUCHIBAMb U NPOBOOUMb yUEGHOM JIeATETHHOCTH,
S X. KauecTBennas XUMHUYECKHUI HKCIIEPUMEHT. ONHpaTHCA HA KUHEHHBIH OTBIT
Momnocax | peakuus Ha Cobnro0ams ipaBuiIa TEXHUKHU 06y 4AIOLIIXCSL, IPHBOIS
apuIbI. Kpaxmar. 0e30MacHOCTH MpH paboTe B KaOUHETE NeiCTBEHHBIE IIPHMEPBL.
XUMHUHN COS,[[aBaTB HOBepHTeHLHLIfI
TICUXOJIOTHUECKUH KIIMMAT B KJIacce
BO BpeMsl YpOKa.
40 S Hucaxap Hucaxapunel. Caxaposa. Yemanasnueame MexnpeIMeTHbIC PeanuzoBbiBaTh BOCIUTATEIbHBIC
= UIBL. CBSI3M XUMUH U OMOJIOTUH Ha OCHOBE BO3MOXXHOCTH B Pa3ITUYHBIX
8 PaCKpBITHSI OMOJIOTUYECKOU POJIU U BU/JIAX JIESITEIbHOCTH

XUMHUYECKUX CBOMCTB BAXKHENIIUX
MpeCTaBUTENENH MOHO-, TU- 1
MOJINCAXapUIOB.

Habnwoams, onucvieams u nposooumav
XUMHYECKHUI HKCIIEPUMEHT.
Cobnro0ams ipaBUiIa TEXHUKH
0€30MacHOCTH MpH paboTe B KaOWHETE
XUMHUH.

00ydJaroUIMxcst Ha OCHOBE
BOCTIPHSITHS DIIEMEHTOB
JCWCTBUTEIILHOCTH: aHAJIH3
pOoOJIEMHBIX CUTYalUH.
[TpuBnexkaTh BHUMaHUE
oOyJaromuxcs K 00CcykaaeMon Ha
ypoke nHpopmanuu,
AKTUBHU3AIMH TTO3HABATEIBHOM
JeATEIIEHOCTH 00YYatOIIHXCH.




41 [Monmucax | JIa6. pa6ora Ne9 | [Tomucaxapuasl: Kpaxmal, Yemanaenueames MexnpeIMeTHbIE Peann3oBeiBaTh BOCIHUTATEIBHBIC
apuael. OO6nHapyxeHue [EJUIF0JI03A. CBSI3M XUMUH U OMOJIOTUU Ha OCHOBE BO3MOXHOCTH B Pa3IHIHBIX BUAAX
Kpaxman | kpaxmana B PacKphITHsL OMOJIOTUYECKOH POJH U JIeATENILHOCTH 00y alolMXes Ha
u HPOIYKTax XUMHYECKUX CBOMCTB BaKHEMIIHX OCHOBC BOCIPHATIA 5TCMCHTOB
LEJUTIOJO0 | TUTaHUSA npeAcTaBUTEeNe MOHO-, TU- U JICHCTBUTCILHOCTH. atalis
MPOOJIEMHBIX CUTYAIIHH.
‘E’ 3 TOTHCaxapHIOB. OpraHu3oBBIBAaThH TPYIIOBBIE (OPMBI
- Ha6ﬂi00amlz, OnUCHIBAMb U NPOBOOUMb VueGHO JeSTETHHOCTH,
XUMHHCCKUH SKCICPHMCHT. OnupaTbCs Ha )KU3HEHHBINA OMBIT
Cobarooams ipaBUiia TEXHUKU 06y YaOIIXCS, IPHBOJ
0e301acHOCTH MpU padboTe B KAOMHETE JeHCTBEHHBIE IPUMEPHI.
XUMHUH. Co3naBatb TOBEPUTENbHBII
TIICUXOJIOTHYECKHAM KIMMAT B KJIacce
BO BPEMsI ypOKa.
42 Pemenue | Pemenue 3akperuieHue 3HaHul U YMeHnue oyenums CBOU yueOHBIC PeanuzoBbiBaTh BOCHUTATEIbHbBIE
3a/1a4 [0 | pacUETHBIX 3a7a4. | yMEHUU. BrinonHenue JOCTH>KEHUS BO3MOKHOCTH B PA3JIMYHbBIX
TeMe pacUYEeTHBIX YNPAKHEHUU. YMenue cocmasnsime TaH peleHus BUJIAX JIESITEIbHOCTH
5 «Kucnop poOIeMbI 00y4aroInXCs CO CIIOBECHOM
E 0JICOJIED YMeHne caMoCTOSTETbHO (3HaKOBOI1) OCHOBOM: pelieHne
N xKauue opeaHu308vi6ams yueOHoe JIeHCTBUE TEKCTOBBIX KOJIMYECTBEHHBIX U
BEIIIECTB YMenue npeobpazosvleams KaueCTBEHHBIX 3a]1a4,
a». nH(OpPMAIIMIO U3 OJHOTO BUJA B IPYroi | BRIIOJIHEHUE 3aJaHHi 110
pa3rpPAHUYEHUIO OHSATUM.
43- [ToBTOpPE TectupoBanue, penieHue Buvinoaname TecTsl, pemiath 3a1a4u 1 Peanu3oBbiBaTh BOCIUTATENbHBIE
44 HUE U 3a/1a4 ¥ yNpaKHEHUM 10 YIOPaKHEHUS TI0 TEME. BO3MOKHOCTH B Pa3JIMUHBIX
0000111eH TEME IIposooums oneHKy COOCTBEHHBIX BUIAX JIEATEIILHOCTH
ue JOCTH>KEHHUM B YCBOCHUH TEMBI. 00y4Jaroumxcs Co CI0OBECHOM
5 Koppexmuposams cBOU 3HaHUS B (3HAaKOBOW) OCHOBOW: BBIBOJIBI U
:1 COOTBETCTBUU C TUIAHUPYEMBIM JTOKa3aTeNbCTBO (hOPMYJI, aHAITH3
N pe3yapTaTomM dbopMmy1, peleHre TeKCTOBBIX
KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a]1a4,
BEINIOJIHEHUE 3aJaHuH 110
pa3rpaHUYeHHIO TOHITHH.
45 - Kountpoabsnas padora Ne 2 no teme: «Kucsiopoaocoaepskamme opraHudecKue BemecTBa» [ToGyxnate 00yJaroIuXCsI
o coONroAaTh Ha YpPOKE MPHUHIIMITBI
@ yueOHOM UCIIAILINHBI u
caMOOpraHu3aI1H.

A3oTcoaep:xaniue opranuyeckue pemecrna (154.)




46- Pemenue | Pemenue Ycranoenenue Gopmynsl U | YMEHUE oyeHums CBOU yueOHBIC PeanuzoBbiBaTh BOCIUTATEIBHBIC
47 3a/1a4. pacyeTHBIX 3aJa4. | CTPOCHHUs BEILECTBA. JTOCTHKEHHUS BO3MOKHOCTH B PA3JTUYHBIX
= YMeHHe coCTaBIsATh IJIaH PELICHUs BUJIAX JIESITEIbHOCTU
2 poOIeMbI 00ydJaronuxcs Co CIOBECHOM
P YMeHue caMocToATEIbHO (3HAKOBOI1) OCHOBOII: pelIeHNe
g' opeaHu308vi6ams yueOHoe JIeHCTBUE TEKCTOBBIX KOJIMYECTBEHHBIX U
YMmenue npeobpasosvieamo KaueCTBEHHBIX 3a]1a4,
nH(pOPMALIMIO U3 OJHOTO BUA B BBIIIOJIHEHUE 3a/1aHU 110
JIPYIOM. pasrpaHUYECHUIO TOHSATU.

48 Amunbl | JIa0. padora AMMHOTpyIIa. AMHHBI Xapaxkmepuzoeams ¢ TOMOIIbIO Peann3oBbiBaTh BOCIUTATEbHbIE
Nel0 npeacbHbIC U POAHOrO SA3bIKA U SI3bIKa XUMUU BO3MOJXHOCTH B PA3JIMIHBIX BUIaX
Nzrorornenue apoOMaTHYECKHE. 0COOEHHOCTH CTPOEHUS U CBOWCTB JICATETBHOCTH 00y YaIOIIHMXCs Ha
Mojieieii aMMHOB. | XUMUYECKHE CBOMCTBA U AMHHOB, HA OCHOBE B3aUMHOTI0 BiusgHus | OCHOBE BOCUPILITHA SJIEMCHTOB

- PUMEHEHNE aMUHOB. aTOMOB B €r0 MOJIEKYJIE, JICUCTBATCILHOCTH. aHATH3
5 Komneknust aHUIMHOBEIX Cobarooams TipaBUiia SKOJIOTUICCKU MPOONCMHBIX CHTYAIHiL,
o) Kpacuresen. IPaMOTHOTO U 6€301acHOr0 OOpalIeHUs OpFaHHVS OBBIBATE IPYIINOBHIE POPMEI
s y4eOHOH TeSITeTEHOCTH.
S C FOPIOYUMH M TOKCHIHBIMH Onuparsest Ha KU3HEHHBIN OITBIT
BEIIIECTBAMH B OBITY M OKpYKaromeh 00y4aroIMXCs, IPUBOJIS
cpeac JIEHCTBEHHBIE PUMEPHL.
Co3naBarh TOBEPUTEITBHEII
NICUXOJIOTUYECKUI KIIMMAT B KJIaCCe
BO BpPEMsl YpPOKa.

49 AnwnuH | [lemoncmpayuu. | Anvnud. [lonydenue Xapaxmepuzosams ¢ TOMOIIBIO PeanuzoBbiBaTh BOCIUTATEIbHbBIE
IToptper H. H. amuHOB. Peakuus 3uHuHa. POAHOTO SA3BIKA U A3bIKA XUMUU BO3MOXKHOCTH B Pa3JIM4YHBIX
3UHUHA. 0COOCHHOCTH CTPOCHHUS U CBOMCTB BUJIAX JIESITEIbHOCTU

aHWINHA, a TAK)KE CIIOCOOBI MOJIYUYEHUs] | 00yJaroIMXcsl Ha OCHOBE
) 1 001acTu MPUMEHEHUs aHUJIMHA. BOCITPUSITUS SJIEMEHTOB
= Apeymenmupoams 1yBCTBO TOPJOCTU JEMCTBUTENLHOCTHU: aHAIN3
ﬁ 3a IOCTUKEHUSI OTE€UECTBEHHOU pOOJIEMHBIX CUTYaIUH.
[@\l

OPraHUYeCKONW XUMHH.

[IpuBnekats BHUMaHKE
oOydaromuxcs K 00Cy)aaeMoin Ha
ypoke uHpopMaIu,
aKTHBHU3alMH [T03HABaTEIbHOM
JESITSIILHOCTH 00YJIarOIIHXCSI.




50- AMuHOK | [lemoncmpayuu. | AMUHOKUCTIOTBHI KaK Onucvleams CBOMCTBA aMUHOKUCIIOT KakK | Peann30BbIBaTh BOCIUTATENbHbBIE
51 ucnotel. | CBOMCTBa amdoTrepHbie Oprannueckie | OMpyHKIIMOHATBHBIX aM(POTEPHBIX BO3MOKHOCTH B Pa3TMIHBIX
[JIMLHMHA. coeIMHEeHUS. [ uIuH. COCIMHEHUH. BUJIAX JIESITEIbHOCTU
- Peakuus nmonukonaeHcanuu. | Yemanaenusamos MexXnpeIMeTHbIE 00y4aromuxcsi Ha OCHOBE
°:’( [lentunnas cBs3b. CBSI3U XMMHUU ¥ OUOJIOTUU HA OCHOBE BOCIIPUSITUS SJIEMEHTOB
2 PacKpbITUSL OMOJIOTHYECKON pOJIH U NEHCTBUTENLHOCTH: aHAIH3
2 XUMUYECKUX CBOMCTB aMUHOKHCIIOT. POOJIEMHBIX CUTYaIUH.
o [TpuBnekatb BHUMaHUE
N o0yyaromuxcs K 00cyKaaeMoit Ha
ypoke undopmanuu,
AKTUBU3ALIUH [T03HABATEIHLHOM
JIESITEJIbHOCTH 00YYaroIIMXCsl.
52- benku. Hemoncmpayuu. | llepBuunHasi, BTOpUYHas, Onucvleams CTPYKTYpPbI U CBOHCTBA Peanu3oBbIBaTh BOCIIUTATEIbHBIE
53 IIBeTHBIC TPETUYHASI CTPYKTYPbI 0eNKOB KaK OMOMOJIMMEPOB. BO3MO’XHOCTH B Pa3sIMIHBIX BUIAX
peakuu 6enkoB. | OenkoB. KauecTBeHHBIC Ycemanasnueams MEXIIpEIMETHBIC JIEATETBHOCTH 00y aKoIIHXCsl Ha
JIa6. pabora peaKuuy Ha OEIKH. CBSA3U XMMMH U OMOJIOTHH Ha OCHOBE OCHOBC BOCIPHATIA 5CMCHTOB
% Nell. I'mpponus. Jlenarypanusi. PacKpbITUSI OMOIOTMYECKON pOJIH U JICHCTBITCIILHOCTH. aHaH3
X Henarypanus buonoruueckue GpyHkunm XUMHUYECKHX CBOMCTB OEJIKOB. MpOOACMHBIX CHTY AU
2 Oprann3oBBIBATH TPYIIIOBBIE (OPMBI
S OEJIKOB. OCJIKOB B OpraHU3Me. Hpoeoc)umb: Haba00ams U ONUCHIBAMND yUeGHOM JIeATETHHOCTH,
© XUMUHCCKIH SKCTICPUMCHT OnupaThCs Ha )KU3HEHHBINA OMBIT
N 00yJarouxcs, MPUBOIS
JIECTBEHHBIE NIPUMEPBHL.
Co3naBath TOBEPUTEIbHBII
TICUXOJIOTHUECKUH KIIMMAT B KJIacce
BO BpeMsl YpOKa.
54- I'enernu [TonsiTue 0 reHeTnyecKomn Yemanaenueams B3aMMOCBSI3b MEXKIY PeanuzoBbiBaTh BOCIUTATEIbHbBIE
55 eckas CBSI3H Ha IpUMepe COCTaBOM, CTPOCHHUEM U CBOMCTBAMHU BO3MOXXHOCTH B Pa3ITUYHBIX
CBSI3b B3aUMOTIEPEXO0/I0B MEKTY MpeACTaBUTENEH KI1acCoB BU/JIAX JIESITEIbHOCTH
- MeXIy KJIaccaMH YTJIeBOJAOPOIOB, YTIEBOIOPOAOB, KUCIOPOI- U 00y4aromunxcsi Ha OCHOBE
o.:% KJlaccam KHCIIOpOJI- U A30TCO/ICPIKAITUX COSTUHEHU. BOCIIPUSITUS SJIEMEHTOB
2 u a30TCOJEPIKAIINX Onucwviéams ¢ IOMOIIBIO POTHOTO NEHCTBUTENFHOCTU: aHAIH3
® OopraHuy coenuHeHUH. VmmocTpanust | si3bIKa U SA3bIKa XUMUU TeHETHUECKUE MPOOJIEMHBIX CUTYyAITUH.
~ €CKUX TeHETUYECKOM CBSI3U Ha CBSI3M MEXAY KJIacCaMH yriieBoaopoAoB, | [IpuBiekaTs BHUMaHHE
o COC/IMHE MpUMEPE OPraHUIECKUX KHCJIOPOJI- ¥ a30TCOIEPIKAIINX oOyyJaronuxcst K 00Cy»)aaemMoit Ha
HUH. COEIMHEHUI pa3TUYHBIX COETMHEHUM. ypoke uHbopMaiuu,

KJIaCCOB, COACPXKAIIUX ABA
4aToMa yrjicpozaa.

aKTHUBHU3alluU IMO3HABATCIILHOM
ACATCIIbHOCTH 06y11a}oumxc>1.




56 IIpakTn | IIpakTHyeckasa | IHCTpyKTaX 1O TEXHUKE IIposooumy, nabarooams u onucvieams | OpraHu30BBIBATH TPYIIIOBBIC
yeckasi | padora 1. 0€30MacHOCTH. XUMUYECKUHA SKCTICPUMEHT JIJIst dbopMbl yaeOHOH eI TEIIBHOCTH.
padora Wnentudukarms MOATBEPKICHUS CTPOEHUSI U CBOMCTB [ToOy>xaath o0yyaromuxcs

% Ne 1. OPraHUYEeCKUX COCIMHEHUHN. | pa3jIUYHBIX OPraHUYECKUX COCAMHEHU, CO6J'IIOI[31TI> Ha YPOKE MPUHIIUIIBI
= WNnentud a TaKKe WX UICHTUPUKAIIUIH C y4eOHOM TUCIUILTAHBI U
= UKalus MTOMOIIbIO0 KAYECTBEHHBIX PEAKLIUH. caMOOpraHu3aluu.
& OpraHuy
€CKUX
COCIIMHE
HUU.
S7- Pemrenue | Pemenue 3akperuieHue 3HaHu| U YMeHnue oyenums CBOU yueOHBIC PeanuzoBbiBaTh BOCIUTATEIbHBIC
58 3azad. pacueTHBIX 3aja4. | yMeHHl. BoimonHenue JOCTUKECHHUSI BO3MO>XHOCTH B Pa3IUYHbBIX
pacUeTHBIX yNPaKHEHHH. YMenue cocmasnsims 1iaH PeLICHUS BUJIAX JIEATEILHOCTH
5 po0GIeMbI 00y4aroIuXCcs CO CIIOBECHOM
c: YMeHue caMocToATEIbHO (3HAKOBOI1) OCHOBOII: pelIeHNE
N op2aHu308vi6ams yueOHoe JIeHCTBUE TEKCTOBBIX KOJIMYECTBEHHBIX U
YMmenue npeobpaszosvieams Ka4eCTBEHHBIX 33]1ad,
nH(pOpPMAIIUIO U3 OJHOTO BUA B BBITMIOJTHEHHE 3a/IaHUH 110
JIPYTOM. pasrpaHUYECHUIO TOHSATUH.

59 [ToBTope | [ToBTOpEeHUE U TectupoBanue, pemieHue Buvinonname TecTsl, pemaTh 3a1a44 U Peann3oBbiBaTh BOCIUTATENbHBIC
HUE U o0o0mieHue. 3a71a49 U YIpaXHEHUH 110 YIPaXHEHHUS 110 TEME. BO3MOXKHOCTH B Pa3JTUYHBIX
0000111eH TEME IIposooums oneHKy COOCTBEHHBIX BUIAX JIEATEILHOCTH
ue. JOCTUKECHUH B YCBOCHHH TEMBI. 00yYaromuxcs Co CIOBECHOM

5 Koppexmuposams cBOU 3HaHUS B (3HaKOBOW) OCHOBOW: BBIBOJIBI M

g COOTBETCTBUH C IJIAHUPYEMBIM JI0Ka3aTe’abCcTBO (POPMYII, aHATIN3

e pe3yJIbTaTOM dbopmy, pelieHre TeKCTOBBIX
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4,
BEIIIOJIHEHUE 3aJaHuH 110
pa3rpaHudYCHHIO MOHSATHUH.

60 - Kontpoabsnas padora Ne3 «A30Tcoaep:kaiine opraHudeckue coeInHeHUusD) [ToGyxnate 00yJaroIUXCsI

g coONroAaTh Ha YpPOKE MPHUHIIMITBI
= yueOHOM UCIIAILINHBI u
CcaMOOpraHu3alIlu.

Opranunveckasi xumusi 1 06mecTBo (94)




61 buorexn | [lewoncmpayuu. | PazButre OMOTEXHOIOTHH. Ob6vsicHamb, 9TO TAKOS OMOTEXHOJIOTHS, | Peann30BbIBATH BOCIIUTATEIILHBIC
OJIOT s Buneopparment | Tpu HanpaBiieHuUs reHHast (WM FeHeTuYecKasl) MH)KEHEpHsl, | BO3MOKHOCTH B Pa3IMUHbIX
bl U CJTAM]IBI T10 OMOTEXHOJIOTHH: TeHHAs KJIETOYHAs! MH)KEHEPHsl, OMOJIOTHYeCcKasl | BUAAX JACATEIbHOCTH
OMOTEXHOJIOTHH M | (MJTK TCHETHYECKas) WH)XEHEepHsl, KIIOHUPOBAHHUE, 00ydJaromuxcsi Ha OCHOBE
UMMOOUIIN30BAaHH | MHXKCHEPUS; KICTOYHAS MMMOOUITN30BaHHBIC (DEPMEHTEHI. BOCTIPUSATHS DJICMEHTOB
bIM (pepMeHTaM. UH)KEHepus; ouonoruueckas | Xapaxmepuzoeams poib NEHCTBUTENLHOCTH: aHAIH3
. WHXeHepus. | eHeTndecku OMOTEXHOJIOTHH B PEIICHUN POOJIEMHBIX CUTYaIUH.
5 MOJIU(ULIPOBAHHBIE MIPOJIOBOJILCTBEHHON MTPOOIIEMBI U WuunumnpoBaTh U MOAJIEPKUBATD
§ opranusmsl (I'MO) u COXpaHEHUH 3/10POBbs YEJIOBEKA. HCCJIE0BATEIBCKY O
b= TpaHCTEHHAas MPOAYKLHS. JESTEIbHOCTh 00YYaroINXCs B
Knonuposanwue. pamMKax peaau3aiui HMH
NMMobunu3oBaHHbIE WHMBHUIYAJIbHBIX U TPYNIIOBBIX
(hepMeHTBI U UX UCCIIEI0BATEIbCKUX MPOEKTOB,
IpUMEHEHUE. YTO AacT 00y4aromuMcs
BO3MO>KHOCTb IIPUOOPECTU HABBIK
CaMOCTOSITENILHOTO PEIICHUS
TEOPETUYECKON MPOOIEMBI.
62 [Honmumep | Aemoncmpayuu. | Knaccudukaius nonumeposB. | Kraccuguyuposams noiuMepsl 1o Peann3oBbiBaTh BOCIUTATENbHBIC
BI. Konneknus HckyccTBEeHHBIC TOIUMEPBL: | Pa3JMYHBIM OCHOBAHHSIM. BO3MOXKHOCTH B Pa3JIMYHBIX
MOJINMEPOB. LEJUTYJION/T, alleTaTHBIH Pa3znuyamsb vuckyccTBeHHBIE TTOIUMEPDI, | BUJAX JAESATEIbHOCTH
Konnexkuus IEJK, BUCKO3a, IIeJUT0(aH. KJaccu(puupoBaTh UX U 00yJaromuxcst Ha OCHOBE
= CUHTETUYECKUX WJUTIOCTPUPOBATH TPYIIIHI OJIUMEPOB BOCTIPUATHS DIIEMEHTOB
% MOJIMMEPOB U prUMepamHu. NeMCTBUTENFHOCTH: aHAIIN3
= U3JIINIA U3 HUX. Ycemanasnueams cBsizu MexIy npOOJIEMHBIX CUTYaIUH.
& CBOWCTBaMH MTOJUMEPOB U OOJIACTIMH [IpuBnekaTh BHUMaHHE

UX MPUMCHCHHA.

oOyyJaronuxcs K 00CyKaaeMou Ha
ypoke uHpopMaIu,
AKTHUBH3AaIMH [T0O3HABATEILHON
JESITSIILHOCTH 00YJIarOIIHXCSI.




63 Cunretn | lemoncmpayuu. | CriocoObl IOTyUEHUS Pa3znuyams nonuMepuzanuio u Peann3oBbIBaTh BOCIUTATEIHHBIC
YEeCKHE Komnexmust MOJTUMEPOB: MOJUMEPHU3AIUS | TIOJTMKOHICHCAIIHIO. BO3MOXXHOCTH B Pa3JINYHBIX
MOJIUMEp | CUHTETHYECKUX Y TIOJIMKOH/ICHCAIIHAL. IIpusooums IpuUMepHI 3TUX CIOCOOOB BUJIAX JIEATEILHOCTH
BI. MOJIIMEPOB: CuHTEeTHYECKHE KaydyKH. TIOJTyYCHHS TIOJTMMEPOB. 00yJaromuxcsi Ha OCHOBE

I1acTMace u [Tmactmacchl: mOMUCTHPO, Onucvleams CHHTETUYECKHE KayuyKH, BOCTIPHSITHS DJIEMEHTOB
GZJ( BOJIOKOH U Te(IIOH, TOTUBHHWIXJIOPH. | TUIACTMACCHI U BOJIOKHA Ha OCHOBE CBSI3M | JICHCTBUTEIBHOCTH: aHAIIN3
S u3genuii u3 Hux. | CHHTETHYecKHe BOJIOKHA: CBOWCTBA — MPUMEHEHHE. poOJIEeMHBIX CHUTYyalUH.
KaIpoH, HAIJIOH, KeBJIap, [IpuBiekaTh BHUMaHHE
JaBCcaH. oOyuyaromuxcs K 00cykKaaeMoit Ha
ypoke uH(pOopMaIHH,
aKTUBHU3AIMH TO3HABATEIBHOM
JESITeITbHOCTH 00YYaIOIIMXCSL.

64 IIpaktu | IlpakTH4yeckas HNHcTpyKTax 110 TEXHUKE Pabora ¢ maboparopHbIM OpranuzoBbIBaTh IPyIIIOBBIE
yeckasi | pabdora 2. 0E30IacCHOCTH. 000pyTIOBaHUEM. dbopMbl y4eOHOH JESITEIIBHOCTH.
padora PacnioznaBanue mactmacc u | IIpogooums, nabniodams u onucvieams | [1oOyx1aTh o0ydaronmxcs

= Ne 2 BOJIOKOH. XUMHAYECKHI YKCTICPUMEHT JIJISt COOJIIO/IaTh HA YPOKE TIPUHITHITHI
% «Pacno3 UACHTU(UKAINH TUTACTMACC U BOJIOKOH | y4eOHOH TUCIMIUIMHEI U
T HaBaHHE C MIOMONIBbIO KAUECTBEHHBIX PEaKIUHl. CaMOOpTaHU3AIHH.
@ racTMa
ccu
BOJIOKOH
»

65- [ToBTope | IloBTOpEHME M Pa6ora co coopHukom 3amau | ['pynnoBasi u uHAMBHyallbHas paboTa. | Peann3oBbIBaTh BOCIIUTATEIbHBIE

66 HUE U CHCTEMAaTH3alUsl | U YIPAKHCHUN 10 XUMUH . BO3MOXXHOCTH B Pa3JIMYHBIX
0000111eH | 3HaHUM. BUJIAX JESTEIbHOCTH

. ue Kypca. 00yYaromuxcs CO CIIOBECHOM

5 (3HaKOBOI) OCHOBOW: BBIBOJIBI U
ez)( JI0Ka3aTeIbCTBO (POPMYII, aHATN3
o (dopMyI1, pelieHre TEKCTOBBIX

KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/adY,
BBINIOJIHEHHE 33/1aHU 110
pa3rpaHUYEHUIO OHSTHM.




67

34 menens

Pemenue | Pemenue

3akperuieHue 3HaHul 1
pacueTH | pacueTHBIX 3a/la4y | yMeHUM. BrinmosHeHune
bIX 3a/1a4 pacCUYEeTHBIX yNPaKHEHUU.

YMmeHnue oyenums CBOU yueOHBIC
JOCTHIKCHHS

YMenue cocmagnsime TaH pelieHus
poOIeMbI

VYMeHHne caMoCTOSTEILHO
Op2anU308b16aMsb yIeOHOE ICHCTBUE
YmMenue npeobpazosvieams
“H(pOpMaIUIO M3 OJTHOTO BUJIA B
JIPYIOM.

Peann3oBbIBaTh BOCIUTATEIHHBIC
BO3MO>XHOCTH B Pa3IUUHbIX
BUJIAX JCSATEIbHOCTH
00ydJaronuxcs Co CIOBECHOM
(3HAKOBOI1) OCHOBOII: pelIeHNe
TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 3a]ad,
BBITNIOJTHEHHE 3a/IaHUH 110
pa3rpaHUYEHUIO OHSATUM.

68

34w

HTorosasi KOHTpPoJIbHasA padoTa 4

[ToOyxnaTh 00yJarOIUXCst
co0roAaTh Ha YPOKE NPUHIUIIBI
y4eOHOM TUCIMILINHBI 1
CaMOOpPraHU3aIINH.

69

35uen

AHaJn3 KOHTPOJIBHOM paboOThl 110 OPraHUYECKOW XUMUH.

[ToOy>xnate o0yyaromuxcs
coOII0AaTh HA YPOKE MPUHIUIIBI
yueOHOI TUCIUIUIMHBI U
CaMOOpPraHN3aIHH.

70-
72

35-36 enenu

Pe3epBHOe Bpemst

[IpumensaTs Ha ypoke
MHTEPaKTUBHBIE (OPMBI PaOOTHI C
00y4JaroMMHUCS: BKIIFOUECHUE B
YPOK UTPOBBIX MPOIEAYD,
KOTOpBIE CLIOCOOCTBYIOT
HAJTa)KUBAHUIO MMO3UTUBHBIX
MEXIIMYHOCTHBIX OTHOILICHHUH B
KJ1acce.




Kanennpapno-remarnueckoe mianupoBanue B 11 kiiacce
(2 yaca B Hezeno, 68 yacon)

Ne | [ara Tema ypoka Meoua- pecypcwi OcHoBHOE XapakTepucTHKA OCHOBHBIX JesATeJIbHOCTDh YUMTEJISl C Y4eTOM
n/ [ b Xumny. coJep:KkaHHue ypoKa BH/I0B /1eATeJIbHOCTH pabo4eii MporpaMMbl BOCITUTAHUS
no o, JIKCIIEPUMEHT, o0yyarmmxcs
a |k pacuyéTHble
u |l m 3ajga4m
Tema 1. Ctpoenue BemecTB (23 4)
1 OcHoBHbIE Hemoncmpayuu. | BBoaHBIH Apeymenmupoeamps CI1OKHOE [TpuBnexaTh BHUMaHHE 00YUYaAIOIIUXCS K
CBEICHHUS O [TopTpetsr HHCTPYKTAK 110 CTpOEHHE aToMa KaK CUCTEMBI, o0cy»xJ1aeMoii Ha ypoke HHPOopMaIuH,
CTPOEHUHU 3. Pezepdopaa, TeXHUKe COCTOSIIEH U3 AlIpa U MIEKTPOHHON | aKTUBU3ALMU [TO3HABATEIBHON
aToMa. H. bopa. 0e3011aCHOCTH B 000JI0YKH. JIeSITEIbBHOCTH 00YyYarouXcsl.
r.< BuneopparmenTsl | KaOMHETE XMMHUH Xapaxmepusosams ypOBHU Co3paBaTh 1OBEPUTEIBHBIH IICHUXOJIOTHIECKUM
5 U CIIal]IbI Crtpoenue aToma: CTPOEHU BEIECTBA. KJIMMAT B KJIACCE BO BPEMA ypOKa.
B «bonpmon AP0 U DIEKTPOHHAs Onucviéams yCTPOUCTBO U paboOTy
E aJPOHHBIN o6omouka. M3otomel. | bonbimoro axpoHHOro Kojutaiaepa.
KoJutanzaepy, XUMHUYECKUN
«YpOBHU 37eMeHT. bonbioit
CTPOEHUS aJpOHHBIN
BEILIECTBAY. KoJutaiiiep. YpoBHH
CTPOEHMS BEILIECTBA.
2 XapakTepucTuk DNEeKTpOHHOE 00J1aK0, | 3Hams CYIIHOCTb MOHITHHA Peann3oBbIBaTH BOCIMTATENIBHBIE
a COCTOSIHUS AIIEKTPOHHAS «3JIEKTPOHHAs OpOUTANIBY) U BO3MO>KHOCTH B Pa3JIMYHbIX BUJAX
AJIEKTPOHOB B opOuUTaB. «OIEKTPOHHOE 00J1aK0», (HOPMBI JIEeATETLHOCTH O0yYarOIINXCSI HA OCHOBE
aToMe. OHepreTudyeckue opburanei, B3aMMOCBS3b HOMEPA BOCIIPUATHUS YJIEMEHTOB
g YPOBHU U MOAYPOBHU. | YPOBHS U SHEPTUU JIEKTPOHA JNENCTBUTENBHOCTH: aHAJIN3 POOIEMHBIX
5 MakcumanbpHOE 9UCIIO CUTYaLH.
> 3JIEKTPOHOB HA [TpuBnekath BHUMaHHE 00YYAIOIIUXCS K
E MOIYPOBHSIX U o0cy»k1aeMoii Ha ypoke HH(pOopMauy,
ypoBHAX. OCHOBHBIE AKTUBH3ALIMHU TO3HABATEIbHOU
IIpaBUJIa 3aIlI0JIHEHUS JEeSITeTILHOCTH 00yYaIOIIUXCSL.
3JIEKTPOHAMU
YHEPreTUUECKUX
YpPOBHEMU




3-4 DNEeKTPOHHO- DIIEKTPOHHBIE 3Hamb OCHOBHBIE 3aKOHOMEpHOCTH | Peann3oBbiBaTh BOCIHUTATENIbHbBIE
rpaduyeckue KOH(Urypauuu 3aIMOJIHEHUS YHEPTeTHUECKUX BO3MOXXHOCTH B Pa3JIMYHbIX BUJAX
(hopMyIIBI aTOMOB XMUMHUYECKUX | TIOJIypPOBHEH 3JIEKTPOHAMMU. JESITEIIbHOCTH 00YYarOIIUXCS CO
aTOMOB. 3JIEMEHTOB. Ymems cOCTaBIATH SJIEKTPOHHBIE CJIOBECHOM (3HAKOBOI) OCHOBOM: pEIICHHE

= DNEKTPOHHO- (bopMyIIBI aTOMOB. TEKCTOBBIX KOJINYECTBEHHBIX U

g rpaduueckue KauyeCTBEHHBIX 3a/1a4, BHIIIOJIHEHUE

2 (dbopMyIIBEI aTOMOB 3aJJaHUI 110 PAa3TPAaHUYCHUIO MIOHSITHUH.

A 3JIEMEHTOB. Co3naBaTh 1OBEPUTEIbHBIA MCUXOJIOTUUECKUN
DNeKTpOHHAs KJIMMAT B KJIaCC€ BO BPEM: ypOKa.
Kiaccuukanus
3JIEMEHTOB. S-, P-, d-,
f- cemeiicTBa.

3) [lepuoguueckas | Jemoncmpayuu. | Gusnueckuii cMbIC Haxooums B3aMMOCBSI3U MEXTY [TpuBnexaTh BHUMaHKHE 00YUYAIOIIUXCS K
cucTema Paznuunbie HOMEPOB: JIEMEHTA, MOJIO’KEHUEM DJIEMEHTA B o0cy>x/1aeMoii Ha ypoke HH(pOpMaIH,
XUMHUYECKUX (hopMbI nepuo/ia, TPYyIIbI. MEePUOINYECKON CUCTEME AKTUBU3ALIMH TTO3HABATEIHLHOM
3JIEMEHTOB [Tepronuueckoi BaneutHrnie . Y. MenneneeBa u CTpOEHUEM JEATETLHOCTH O0yYarOIINXCS.

. . CHUCTEMBI AIEKTPOHBI. €ro aToma. Hcnonp30BaTh BOCIUTATEIIBHBIC
Menpeneesa u XUMHYECKHX DOneKTpoHHAas Cocmasnsims EKTPOHHBIE U BO3MOXKHOCTH COZIepKaHHs y4eOHOTO
w Y4YEHHE O anemenToB J[. . | koudurypamms AIIEKTPOHHO-TpadUICCKUE npeaMeTa uepes noaoop
5 cTpoeHHH aToma | MeHeneesa. aTOMOB. bopMyITel aTOMOB S-, p- U d- COOTBETCTBYIOIIUX MPOOIEMHBIX
) [Toptper . W. 3aKOHOMEPHOCTHU AJIEMEHTOB. CUTyaIui g 00CY>KJIeHUs B KJ1acce.
,f Menpgeneena. W3MEHEHMS CBOHCTB Omnocumps XUMUYECKHE JeMEHThI | Opranu30BEIBaTh IPyNIOBbIE POPMBI ydeOHOM
Jlao. paGora Nel | sjemMeHTOB B K TOMY WJIM UHOMY DJIEGKTPOHHOMY | ACSATCIBHOCTH
MonenupoBanue | mepuojax v rpymmax. | CEMEHCTBY. OnupaTbCs Ha KU3HCHHbIN ombiT
HOCTpOCHI/Iﬂ 3HeKTpOHHI)Ie o6yanoumxc;{, IpuBOAA ACUCTBCHHBIC
[Tepuonuueckoit | ceMeiicTBa TPHUMCPBI. . .
Co3naBath TOBEPUTEIBHEIN TICUXOJIOTHTICCKUI
CHCTEMBI € XUMHUHCCKAX KJIMMAT B KJIaCCC BO BpEMA ypoOKa.
MTOMOIIBIO 3JIEMEHTOB.

KapTOYeK.




KajJlbuTa, rajuTa.

KpUCTaJUTMYECKas
pemérka. MoHbl
MIPOCTHIE U CIIOXKHBIE.

THUIIOM KPHCTAJUTMYECKOH PEHIETKH
U (QU3MUECKUMH CBOHCTBaMHU
BEIIIECTB.

@unocodckue | Jemoncmpayuu. | [Ipennocsuiku Ilpeocmaenams pazButue HayuHbix | [IpuBnexaTh BHUMaHHE 00yUYaIOIIMXCS K
OCHOBBI [Toptpetsr J. U. OTKPBITHUSA TEOPHUH MO CIIUPATIA HA OCHOBE o0cyxaaemMoil Ha ypoke nHpopMaIu,
00IIHOCTH MenpeneeBa u A. | I[lepuoguueckoro TpEX GpopMyIupoBOK AKTUBU3aLIMY [103HABATEIIbHOU
[Tepuoanueckor | M. byTtneposa. 3aKOHA U TEOpUHU [Tepuoanueckoro 3akoHa u JESATETLHOCTH 00yYarOIINXCS.
0 3aKOHa U XUMUYECKOIO OCHOBHBIX HaIlpaBJICHUN pa3sBUTUA | MCIIob30BaTh BOCIIUTATEIIbHBIC
TEOpUHU ctpoenus. Poip TEOPUU CTPOCHHUSI (XUMHUYECKOTO, BO3MOXXHOCTH COZIepKaHUs y4eOHOTO
= XUMHYECKOIO JIMYHOCTH B UCTOPUHU | DJIIEKTPOHHOIO U npeaMeTa yepes mnoaoop
g CTPOEHHS. xumuu. Ponb MIPOCTPAHCTBEHHOTO). COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHMUS,
2 IIPaKTUKU B Xapaxkmepuzo6ams poib MPAKTHKH | 33134 JUIS PEIICHHS, TPOOIEMHBIX
Rk CTAHOBJICHUU U B CTAHOBJICHUU U PA3BUTHUU CUTyalui A o0CyKIeHHS B Kiacce.
pa3BUTHH XUMHYECKON TEOPHH. Co3naBath JOBEPUTENBHBII ICUXOJIOTHYECKUH
XUMHYECKOU TEOPUU. | Apeymenmupoeams 1yBCTBO KJIMMAT B KJIACCE BO BPEM: ypOKa.
TOPIAOCTH 32 JOCTHUKEHUS
OTEYECTBEHHOM XMMHUHU U BKJIAJl
POCCUMCKHX YYEHBIX B MUPOBYIO
HayKy.
Nonnas emoncmpayuu. | KatnoHsl kak Xapakmepuzoeéams NOHHYIO CBA3b | [IpuBIIeKaTh BHUMaHUE 00YJAIOIINXCS K
XUMUYECKas Mopenb MPOJTYKT KaK CBSA3b MEXIY HOHAMU, o0cy>x1aeMoii Ha ypoke HH(pOpMaIH,
CBA3b U HOHHBIC | KPUCTAJUIMYECKOW | BOCCTAHOBJICHUS 00pa3yromMMHCs B pe3yJIbTaTe AKTMBU3ALIMM [103HABATEIIbHOU
KPUCTAJUIMYECK | PEMIETKHU XJIOPHIA | aTOMOB METAILIOB. OT/Ia4y WM NpUéMa dJIEKTPOHOB JESTEIBHOCTH 00YYaroINXCsl.
w ue peleETKY. HaTpus. OOpa3ubl | AHHOHBI KaK MPOJIYKT | aTOMaMU WX IpyHIaMH aTOMOB. Hcnonbs30BaTh BOCIUTATEIIBHBIE
5 MHUHEPAJIOB C OKHCJIEHUSI aTOMOB Knaccugpuyuposams noHsbI 110 BO3MOXKHOCTH COZIepKaHHs y4eOHOTO
o> MOHHOM HeMeTauioB. IOHHass | pasHbIM OCHOBAaHMSIM. peaMeTa yepes3 noaoop
j KPUCTAJUTMYECKON | XMMUYeCKas CBSI3b U Yemanasenueams 3aBUCUMOCTB COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHHUS,
pPEETKOM: WOHHAas MEX/1y TUIIOM XUMHUYECKOM CBSI3M, | 3a7au AJIs peleHusi, MpoOIeMHBIX

CUTYyalUi 17151 00CYKIEHHS B Ki1acce.
CozniaBaTh 1OBEPUTENBHBIN
MICUXOJIOTUYECKUH KJIMMAT B KJIacce BO
BpeMs YpOKa.




8-9 KoBanenrtnas Hemoncmpayuu. | KoBaneHtHas ObvsicHsimbs MTHEPTHBIC CBOMCTBA [TpuBrekaTh BHUMaHUE OOYYAFOIINUXCS K
XUMUYECKas Mopenn HEIOJISIPHAS U OJ1arOpoIHBIX Ta30B o0cy>k/1aeMoii Ha ypoke HHpOpMaIH,
CBSA3b. ATOMHBIEC | KPUCTAJUIMUECKUX | TOJISIPHAs CBSI3U. OCOOCHHOCTSIMU CTPOCHHUS UX AKTHBU3ALIMH ITO3HABATEIHLHOM
u PEHIETOK «CYXOro | DJIEKTPOOTPULIATENIBH | aToMa. JESTEIIBHOCTH 00YyYaronXCsl.
MOJIEKYJISIpHBIE | JIpAa» (Win uoja), | octe. KpatHocts Xapaxmepuzoeamye koBaneHTHy0 | Mcnonp3oBaTh BocUTaTENbHbBIE
KpUCTAIZIMYECK | anmMasa, rpaduTa | KOBAJIEHTHOM CBS3H. CBAI3b KaK CBA3b, BOSHUKAIOUIYIO 32 | BO3MOXKHOCTH COJIEpKaHUS y4eOHOTO
Y€ PelETKu. (wnu kBapua). OOMeHHBIHN 1 c4€T 00pa3oBaHUs OOIINX npeaMeTa uepe3 moaoop
Mopenb JIOHOPHO- AJNIEKTPOHHBIX Map MyTEM COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHMUS,
= MOJISIPHOTO AKLIENITOPHBIN MEePEKPBIBAHUS FTEKTPOHHBIX 3a/1a4 JiIs peIeHHs, TPOOIIEMHBIX
% o0BEMa rasa. MEXaHU3MBbI opburanei. CUTyalui A o0CyKIeHHS B Kiacce.
= o0pa3oBaHus Knaccugpuyuposame xoBanentHole | Co3aaBarh JOBEPHTEIBHbII ICUXOIOTHYECKHIL
< KOBAQJICHTHBIX CBA3CU. | CBSI3U MO Pa3HBIM OCHOBAHMUSIM. KJIMMAT B KJIACCE BO BPEM: ypOKa.
[TonsspHOCTB CBA3U U | Yemanasnueams 3aBUCUMOCTh
MOJIIPHOCTh MEXIy TUIIOM XMMHUYECKOH CBSA3H,
MOJEKYJIBI. TUIIOM KPUCTAJUIMYECKOU PEIETKH
MounekynspHbie 1 1 GU3NYECKUMU CBOMCTBAMHU
aTOMHBIE BELIECTB.
KpUCTaJUIMYECKUE
pELIETKY.
10 Merainueckasa | Aemoncmpayuu. | Metamndeckue Xapaxmepuzosamso [TpuBiiekaTh BHUMaHUE O0YYAFOIIUXCS K
XUMUYECKas Mopenu KpUCTaJUIMYECKUE METAJUIMYECKYIO CBS3b KaK CBS3b o0cy>x1aeMoii Ha ypoke HH(pOpMaIH,
CBSI3b. KPUCTAJIMYECKUX | PEIIETKH. MEX/1y MIOH-aTOMaMH B MeTaJljlaX U | aKTUBU3ALIUY [TO3HABATEIbHON
pemeéToK Merannnueckas CILIaBax MOCPEJACTBOM JESTEIBHOCTH 00YyYaroInXCsl.
METaJJIOB. XUMHUYECKasl CBSI3b: 0000111eCTBIEHHBIX BaJICHTHBIX Hcnonp30BaTh BOCIUTATENbHbBIE
JIa0. pabora Ne2 | HOH-aTOMBI U AJIEKTPOHOB. BO3MOKHOCTH COJIEpKaHHS y4eOHOTO
MopenupoBanue | JIEKTPOHHBIN Tas3. ObvsacHamb €IUHYIO TIPUPOTY npeaMeTa uepes noaoop
= METaJUTMYECKOU ®u3nueCcKue CBOMCTBA | XUMUYECKUX CBSI3EH. COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHHUS,
g KPUCTAJJINYECKON | METaJNIOB U UX Yemanasnueams 3aBucuMoCTb 3aja4 JUIsl pelieHus, IpoOJIEeMHBIX
2 PELIETKH. MIPUMEHEHNE Ha MEXy THUIIOM XUMUYECKOU CBSI3U, | CHUTYyaIuil IJIsl 0OCYKACHUS B KIlacce.
v

OCHOBE ATHX CBOMCTB.
CnaBbl 4Y€pHBIE U
LIBETHEIC.
KPUCTAJUIMYECKOU
PEIETKMU.

THTIOM KPUCTAJUIMYECKON PEIIETKH
U (pU3MUECKUMH CBOMCTBAMU
BEILIECTB.

OpraHuzoBbIBaTh IPyIIOBbIE (YOPMBI
y4eOHOH e TeNbHOCTH.

Onuparbes Ha )KU3HEHHBIN OIBIT
00yyaromuxcsi, IpUBO/Isl ACHCTBEHHbIE
IPUMEPBHI.

CozaBaTh 1OBEPUTEIBHBIN
IICUXOJIOTMYECKUI KIIMMAT B KJIacCe BO
BpeMsl ypoKa.




11 Bonoponnas Jlemoncmpayuu. | Bonoponnas Xapaxkmepuzoeams BOTOPOJIHYIO [TpuBrekaTh BHUMaHUE OOYYAFOIINUXCS K
XAMUYECKas BuneodparmenTsl | XuMu4ecKkas CBsI3b: CBsI3b KaK OCOOBIN THIT XUMHUYECKOU | 00CykaaeMoil Ha ypoke HH(POPMAIIHH,
CBSI3b. H CIauIbI MEXMOJICKYJISIpHAs U | CBS3H. aKTHBU3ALMH [103HAaBATEIHHOM
«CTpYyKTYypBI BHYTPUMOJICKYJISIpHast | Paznuuamsb MEXMOJEKYISPHYIO M | IEITEILHOCTH 00YJaroIuXcsl.
OciKay. . 3HaueHHE BHYTPHUMOJIEKYJIAPHYIO Hcnoan30BaTh BOCIUTATCILHBIC
JIa0. padora Ne3 | BOJIOPOJIHOM CBSI3H B BOJIOPOJIHBIE CBSI3H. BO3MOKHOCTH COJIEpKaHHs y4eOHOTO
Jenatypanus MPUPOJIE U )KU3HU Yemanasnueams MEXIIpeIMETHBIE | TIpeIMETA Yyepe3 MoI00p
= OeJika. YyeJIoBeKa. CBsI3U C OMOJIOTHEN Ha OCHOBE COOTBETCTBYIOITUX TEKCTOB JIJIsl YTCHHUS,
L PacCMOTpPEHHUS IPUPOIbI 3a/1a4 JiIs peIeHHs, TPOOIIEMHBIX
2 BOJIOPOJIHOM CBSI3U U €€ POJIu B CUTyaIui 11 00CYKIEHHUS B KJ1acce.
o OpraHU3ally )KUBOU MATEPUU. Opranu3oBBIBaTh IPYIIIOBBIC (HOPMEI
y4eOHOU JeATETHLHOCTH.
OnupaThCs Ha KU3HEHHBINA OTIBIT
00y4Jaromuxcs, IPUBOIS JICHCTBCHHBIC
MPUMEPBL.
Co3naBath JOBEPUTEILHBIN
IICUXOJIOTHYECKHI KIUMAT B KJIacce BO
BpeMs ypoKa.
12 [Tonumepst. Jlemoncmpayuu. | llonumepsl, ux Xapaxmepuzoeams onuMepsl kKak | [IpuBiexaTs BHUMaHUE 00YYarOMINXCS K
Konnexiun MOJIYYCHHUE: PEAKIIUA | BBICOKOMOJIEKYJIISIPHBIC 00cyxaaemMoil Ha ypoke nHpOopMaIu,
«ITmacTMacce. MOJIMMEpU3AIUU U COCIMHCHHUS. AKTHBU3AILMH ITI03HABATEIIFHON
= O06pa3siibt MOJINKOHICHCALIU Y. Paznuuamo peaxkuum JEATETLHOCTH 00yYarOIINXCS.
g Heoprannueckux | [lmactmaccer. MOJIMMEpU3AIUU U Hcnoan30BaTh BOCHUTATCILHBIC
2 MOJIMMEPOB — Heoprannueckue MOJINKOHICHCALIU Y. BO3MOKHOCTH COJIEpKaHHS y4eOHOTO
° BEILIECTB aTOMHOM | TTOJIUMEPHI. Yemanaenusamo enuucTBO npeaMeTa uepes noaoop
CTPYKTYPBHI. OpraHWYEeCKOW U HEOPTraHUYECKON COOTBETCTBYIOITUX TEKCTOB JIJIsl YTCHHUS,

XUMHHU Ha IpUMEPC
HCOPraHNMYCCKUX ITOJIUMCPOB.

3a/1a4 JUIs pelieHusl, TpOOIEMHBIX
CUTYyalMi JJ1s1 00CYXKJIeHHsI B KJ1acce.
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7 Henens

BosokHa.

Jemoncmpayuu.
Komnexknuu
«BoiokHa.

OcoOeHHOCTH
CTPOCHHUSI BOJIOKOH.
Knaccudukanus
MOJIUMEPOB
Haubonee mupoxo
pacrpocTpaHeHHbIE
MOJIUMEPHI.
MexayHapoaHbIe
ab0peBHUaTypHI
MapKUPOBKH H3CITHIA
U3 TIOJIMMEPOB.
Paznuuue mexay
MOJIUMEPOM KaK
BEIECTBOM H
MOJIMMEPHBIM
MaTepuajioM Ha ero
OCHOBE.

Onucvliéams BaXXHCHIIINE
MNpEaACTAaBUTECIN IIaCTMAaCC U
BOJIOKOH M Ha3bIBATh 00JACTH UX
IMPUMCHCHUA.

[TpuBnexaTh BHUMaHHE 00YUYAIOMIUXCS K
o0cyxaaemMoil Ha ypoke nHpopMaIu,
AKTHUBHU3allnun O3HaBaTEeIbHOU
NEeSITETHHOCTH 00yYaIOIIUXCSL.
Hcnonp30BaTh BOCOUTATEIbHBIC
BO3MOXKHOCTH COJICPIKaHHS yYEOHOTO
npeaMeTa uepe3 moaoop
COOTBETCTBYOIIUX TEKCTOB JIJISl UTCHHS,
3a1a4 ISl pelIeHus], MPOOIEMHBIX
CUTYyaIHid JJ1s1 00CYKIICHHsI B KJ1acce.
CozniaBaTh 1OBEPUTEIBHBIN
TMICHXOJIOTHUECKUH KJIIMMAT B KIIacce BO
BpeMs ypoKa.
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7-8 wemenn

JucnepcHsie
CHUCTEMBI.

Jemoncmpayuu.
O6pa3siibt
Pa3IUYHBIX
JUCTIEPCHBIX
CUCTEM:
AMYJIbCHIA,
CYCIICH3UH,
a’po30JieH, renei
U 30J1€H.
Koarynsmus.
Cunepesuc.

JIa0. padora Ne4.
ITonyuenue
AMYJIbCUU
pPacTUTEIBLHOTO
Macia.
[Tonyuenue
CYCIIeH3UH
«U3BECTKOBOTO
MOJIOKa.
[Tonyuenue
KOJIJIOMTHOTO
pacTtBopa
KypHHOTO 0enka u
HCCIIEIOBaHNE
€ro CBOMCTB C
MOMOIIIbIO
JIA36pHOM YKa3KH.

JucniepcHbie
CUCTEMBI: AUCTIepCHAast
daza u
JTUCTIEPCUOHHAS
cpena.
Knaccudukanus
JIMCTIEPCHBIX CHCTEM
10 arperaTHOMY
COCTOSIHUIO U 110
pa3Mepy 4acTull
da3ebl.
['pyboaucnepcHbie
CHCTEMBI: SIMYJIbCHH,
CYCIICH3HH, a3PO30JIH.
ToHkoIHCTIEPCHBIE
CUCTEMBI: 30JI1 U
resqu. CuHepesuc u
KOATyJISIIIHSL.

Xapaxmepuzosams pa3nuyHbIC
THUIIBI TUCTIEPCHBIX CUCTEM Ha
OCHOBE arperatHoro COCTOSTHHS
JUCTIEPCHOM (a3bl U
JIUCTIEPCUOHHOM CPEMBL.
Packpvisams ponb pa3IuyHbIX
THUTIOB JIUCTIEPCHBIX CUCTEM B
YKU3HU IPUPOJIBI U 0OIIECTBA.
IIposooumy, Habrodamo u
ONnUCHLIBAMb XUMUYECKHH
AKCIIEPUMEHT.

[TpuBrekaTh BHUMaHUE OOYYAFOIINUXCS K
o0cyxaaemMoil Ha ypoke nHpopMaIu,
AKTUBHM3aLIMH IT03HABATEILHOM
JESATETLHOCTH 00yYarOIINXCS.
Mcnonb30BaTh BOCIUTATEILHBIE
BO3MOKHOCTH COJIEpKaHHs yueOHOTO
npeaMeTa uepe3 moaoop
COOTBETCTBYIOITUX TEKCTOB JIJIsl YTCHHUS,
3a1a4 ISl pelIeHus], MPOOIEMHBIX
CUTyaIui 11 00CYKIEHHUS B KJ1acce.
Opranu3oBBIBaTh IPYIIIOBBIC (HOPMEI
y4eOHOU JeATETHLHOCTH.

Onuparbes HA )KU3HEHHBIN OTBIT
00y4Jaromuxcs, IPUBOIS JICHCTBCHHBIC
MPUMEPBL.

Co3naBath JOBEPUTEIBHBIN
IICUXOJIOTHYECKHI KIUMAT B KJIacce BO
BpeMs ypokKa.




16-

MaccoBas wim

Pemenue

Pemenne pacyeTHbIX

Ymemo naxooums MaccoByro Uiu

Peanu3oBBIBaTH BOCIIMTATCIILHEIC

17 o0bEMHas 10JIM | pacyeTHBIX 3aJad. | 3agad. MaccoBasg Wi | 0ObEMHYIO JJOJIK0 KOMIIOHEHTOB B BO3MOYKHOCTH B Pa3JINYHbBIX BUAAX
KOMIIOHEHTOB B o0beMHast 101 CMECH. JeSITeTLHOCTH 00YYaIOMIUXCS CO
CMECH. KOMITOHEHTOB B CJIOBECHOM (3HAKOBOI) OCHOBOM: pEIICHHE
CMECH. TEKCTOBBIX KOJINYECTBEHHBIX U
D Ka4eCTBEHHBIX 33]1a4, BBIIIOJHEHHE

OE 3a/IaHUM 110 Pa3rPaHUYCHUIO TIOHITUH.

o Vcnonb30BaTh BOCIUTATENIbHBIE
BO3MOXKHOCTH COJIEpKaHHS yueOHOTO
npeaMeTa yepes noaoop
COOTBETCTBYIOIIMX 3aa4 AJIs PELIEHUS,
NpOOJIEMHBIX CUTyallui 17151 00CYKICHUS B
KJ1acce.

18 g MaccoBas nonst | Pemienue Pemenue pacueTHbIx | YMeTh HaxoOums MaccoOBYIO 10710 | Peasn3oBbIBaTh BOCIIUTATENbHbIE
5 BBIXO/1a pacueTHBIX 3a7a4. | 3a1a4. MaccoBas 10151 | IPOAYKTa OT TEOPETUYECKU BO3MO>XHOCTH B pa3JIMYHbIX BUJAX
> IPOAYKTa OT BBIX0JIa MPOJYKTA OT | BO3MOXKHOTO. JESITeIbHOCTH 00YUaIOIIUXCSl CO
Cf TEOPETHUECKHU TEOPETHUUECKHI CJIOBECHOM (3HAKOBOI) OCHOBOM: pellieHHe
BO3MOJKHOTO. BO3MOYKHOTO. TEKCTOBBIX KOJIMYECTBEHHBIX U
19 Oo6wemuas nonst | Pemenne Pemenue pacueTHbIX | YMeETb HaxoOoums 00BEMHYIO JIOJIO0 | KAUECTBEHHBIX 3a/1a4, BEIIIOJTHEHHE
BBIXOJ1a pacueTHbIX 3a7ad. | 3aa4. O0beMHas IPOAYKTa OT TEOPETUUYECKH 3aJaHuH 110 Pa3TPaHUYEHUIO TOHITHH.
= MPOJYyKTa OT J10J151 BBIXO/1a BO3MOKHOTO. Hcnonp30BaTh BOCIUTATENbHbBIE
% TEOPETUYECKH POAYKTa OT BO3MOXHOCTH COJIEpKaHHs yueOHOTo
= BO3MO>KHOTO. TEOPETUUECKHU peaMeTa yepes3 noaoop

= BO3MOYHOT0. COOTBETCTBYIOIMX 3aJay JJIs pelIeHus,
NpOOJIEeMHBIX CUTyalui 715l 00CYKICHHS B
KJ1acce.

20 Pemenne 3anau | Pemenue Pemenue pacueTHbIX | YMETb HaxoOums MaccoBYIO OO0 | Pearn3oBbIBaTh BOCIIUTATEIbHbBIE
= C pacueTHbIX 3a7a4. | 3aaa4. MaccoBas 10J1s1 | mpuMeceil. BO3MOKHOCTH B Pa3JINYHbIX BUAAX
% HCIIOJIb30BaHUE IpUMECEH. JeSITETTHHOCTH 00YUaIOMIUXCSI CO
= M HOHSATHS CJIOBECHOM (3HaKOBOI) OCHOBOM: pelIeHUe
= «MaccoBasi A0 TEKCTOBBIX KOJINYECTBEHHBIX U
npuMecein. Ka4eCTBEHHBIX 3a]1a4, BHIIIOJHEHHE
21 Pemenne 3anau. | Pemenne Pemenne pacueTHbIX | YMETh npumeHams TEOPETUIECKHE | 3aJJaHUH 110 Pa3TPAHUYECHUIO TIOHATHH.
= pacueTHbIX 3a7a4. | 3a7ad. 3HAHUS NPH PeILIeHUH 3a/1au. Hcnonp30BaTh BOCIIUTATEIBHbBIE
G‘E BO3MOYKHOCTH COJIEPKaHHS yIeOHOTO
o npeaMeTa yepes noaoop
- COOTBETCTBYIOIIMX 3aJa4 AJIsl PEeLIeHUs,

MPOOJIEMHBIX CUTYalUi A7l 00CYKICHUS B
Kjacce.
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O06o061ieHue U
CHCTEeMaTH3aIs
3HAHUH TI0 TEME
«CtpoeHnue
BCIIIECCTBAY.

O06006111eHE U
CUCTEMATU3ALINA
3HAHUH

CrpoeHue BelecTna,
XUMHYECKasi CBS3b,
KPUCTALITUYECKHE
PEIIETKH, TTOJTMMEPHI,
UCTHUHHBIC U

3namv NOHATHUSA «BCUICCTBO»,
«XHUM. DJIEMCHT», «KaTOM»,
«MOJICKYJIa»,
«OJIICKTPOOTPULIATEIIEHOCTE),
«BaJICHTHOCTB», «CTCIICHb

Peanu3oBbIBaTH BOCIIUTATENBHbBIC
BO3MOXHOCTHU B Pa3IUYHbIX BUAAX
JIeATETFHOCTH, 00YIAIOIINXCS CO CIOBECHOU
(3HaKOBOM) OCHOBOM: CHCTEMaTH3AIHS
y4eOHOT0 MaTepHuana.

Co3naBaTh JOBEPUTEIBHBIN

. KOJUTOUIHBIE OKHCJICHHUSA», «BEIIECTBA .
= PACTBODBL. MOJICKYIIAPHOTO H TICUXOJIOTHYECKHIA KIIMMAT B KJ1acce BO
GE HEMOJIEKYJISIPHOTO CTPOCHUSD, BpeMi ypoxa.
— «YTJIEPOIHBIN CKEIET,
- «(pYHKIMOHAIbHAS TPYIIIaY,
«H30MEPUSD), «KTOMOJIOTHUS.
ObwscHAmMb 3aBUCUMOCTb CBONCTB
BEIIECTB OT UX COCTaBa U
CTPOEHUS; IPUPOTY XUMHUUECKON
CBSI3H.

23 o Koutposabnas padora Nel o reme «CTpoeHHE BEIICCTBY [ToOyxnaTh oOyJaronuxcsi cCoOI01aTh Ha
g YpOKE MIPHUHIIUAITEI YIeOHOM TUCITUTUTMHEI 1
N CaMOOpPraHU3alINH.

Tema 2. Xumnueckue peakuuu (19 1)

24 Knaccudukanus Peaxuiuu 6e3 Knaccupuyuposams xumudeckue | [IpuBiekath BHUIMaHHE 00YJAFOIIUXCS K
XUMHYECKHUX M3MEHEHHs COCTaBa pPEaKIuu Mo pa3InyHbIM o0cy>k1aeMoii Ha ypoke HH(pOpMaIH,
peaxiuii. BEIIIECTB: OCHOBaHUSIM. AKTHUBH3AIIMH ITO3HABATEITHHON

= Peakuuu, AITOTPONH3AINH U JESTEIBHOCTH 00YYaroIuXCsl.
% uaymue 6e3 U30MEpH3aIHH. Hcnons30BaTh BOCIIUTATETHHBIE
= W3MEHEHUS [TpuuunHel BO3MOXKHOCTH COZIepKaHHs y4eOHOTO
= cocTaBa IIOTPOTIHH. npeaMeTa yepes mojaoop
BEIIECTB. COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHSI,

3a/1a4 JJig perieHusi, MpoOJIeMHBIX
CUTYyaIui 111 00CY)KIEHHUS B KJIacce.




25 Peakuun, JIa6. padora NeS. | Kimaccudukarms IIposooumuw, Hab00ams u [TpuBnexaTh BHUMaHHE 00YUYAIOMIUXCS K
UIyume ¢ [IpoBenenue peaKui 1Mo Yuciy u OnUCHLIBAMb XUMUYECKHUI o0cyxaaemMoil Ha ypoke nHpopMaIu,
W3MEHEHUEM peaKkiuii, UIyNNX | COCTaBy PEareéHTOB U | HKCIIEPUMEHT. AKTHBU3ALIMH ITO3HABATEIHLHOM
cocTaBa 110 KOHIIA, 110 poyKToB Peaknuu YMeTb pasauuams peakuun JESTEIIBHOCTH 00YyYaronXCsl.

BEIIECTB. IIpaBUILy COC/IMHEHMUS, COCIMHEHUS, PA3JIOKEHUS, Hcnons30BaTh BOCIUTATENbHBIE
bepromne. pa3oXKeHus, 3aMeleHus] 1 0OMeHa. BO3MOXXHOCTH COZIEpKaHHs y4eOHOTO
3aMelIeHus1 1 0OMeHa. IpeaMeTa yepes3 noaoop
= COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHMUS,
% 3a/1a4 I pEIIeHHs, IPOOIEMHbIX
= CUTyalui A o0CyKIeHHS B Kiacce.
= Opranu3oBBIBaTh IPYIIIOBBIC (HOPMEI
y4eOHOM e TEIbHOCTH.
OnupaThCs Ha KU3HEHHBINA OTIBIT
00y4aroImuxcsi, MPUBO/Is JeHCTBEHHbIE
MIPUMEPBHIL.
Co3naBath JOBEPUTEILHBIN
MICUXOJOTHYECKUN KJIMMAT B KJIACCE BO
BpeMs ypokKa.
26 Tepmoxumuueck | Jemoncmpayuu. | Kiaccupukamnus Xapaxmepuzosams TEIIOBOU [TpuBiiekaTh BHUMaHUE O0YYAFOIIUXCS K
1€ PeaKUuu. DK30- 1 peakuuii no s deKT XMMHUECKHUX peaklii U Ha | o0cyKaaeMoi Ha ypoke uHpopmammu,
SHIOTEPMHUYECKHUE | TETUIOBOMY 3(p(peKTy. | ero ocHOBe pa3nu4aTh 3K30- U aKTHBU3AIMH TTO3HABATEIHLHOM
= peaKkiuu. Tepmoxumuueckue SHAOTEPMUYECKHE PEAKIIIH. JESTEIBHOCTH 00YYaroInXCsl.
% TernnoBbie YpPaBHEHUS PEaAKLUM. OTtpaxaTh TerIoBoi A ekt Hcnonp30BaTh BOCIUTATEIIBHBIC
= SIBJICHUS TIPU XUMHUYECKHUX PEaKIMii Ha MUChME C | BO3MOKHOCTH COJIEpKaHUS y4eOHOTO
= pacTBOpEHUH MOMOIIBIO TEPMOXUMUYECKUX peaMeTa yepes3 noaoop

CEpPHOM KHUCIIOTHI
U aMMHUAYHOU
CEJIUTPBI.

YpaBHEHUH.
1Ipoeooums pacuéTel Ha OCHOBE
TEPMOXHUMHUYECKHUX YPaBHEHHII.

COOTBETCTBYIOIUX TEKCTOB JJISl UTCHMUS,
3a/1a4 JUIs pelieHusl, TpOOIEMHBIX
CUTYyalMi JJ1s1 00CYXKJIeHHsI B KJ1acce.




27-
28

14 wenmens

CxopocTb
XUMHYECKHX
peaKuum.

Jemoncmpayuu.
3aBHCHUMOCTh
CKOPOCTH
peaKIiu OT
MIPUPO/IBI
BEIIICCTB.
BzaumoaeiicTtBue
pacTBOpOB
CEpPHOM KHUCJIOTHI
C pacTBOpaMu
THOCYJIb(aTa
HaTpus
pa3IM4YHON
KOHIICHTpAIlUU U
TEeMIIepaTyphI.
Paznoxxenue
MepoKcuIa
BOJIOpOA C
IIOMOIIILIO
HEOPTraHUYECKHUX
KaTaJIu3aTOPOB U
MIPUPOTHBIX
00BEKTOB,
CoJIepKaIIX
KaTaazsy.

Jlab. paGoTa Ne6.

Paznoxenue
nepokcuaa
BOJIOPOJIA C
TIOMOIIBIO
JIMOKCHIa
Maprasiia.

CxopocTb
XUMHYECKOW peaKkIuu
U QakTopsl eé
3aBHCUMOCTH:
npupoaa
pearupyomumx
BEIIECTB, IIOMIA/Ib UX
COMPUKOCHOBEHHSI,
TEMIIEpATypa,
KOHIIEHTpaus U
HAJTMYUe
KaTajau3aTopa.
Karanms. ®epMeHTSI.
NHruouTopsI.

Xapaxkmepuzosams CKOPOCTb
XUMUYECKON Peakiuu U (paKTopbl
3aBUCHUMOCTH CKOPOCTH
XUMUYECKOU PEaKIUU OT TPUPOIBI
pearupyoInux BeIecTs, uX
KOHIICHTpAIlUH, TEMIIEPATYPHI,
TJIOIAIU COTIPUKOCHOBEHHUSI
BEIIECTB.

IIposooumy, Habrodamo u
OnUCHIBAMb XUMHYECKUI
AKCIIEPUMEHT C MTOMOIIBIO POJTHOTO
SI3BbIKA M SI3BIKA XMMUH.
Xapaxkmepuzosams KaTaan3aTopbl
M KaTaJIu3 KaK CIoCOObI
yIpaBiIeHUSI CKOPOCTHIO
XUMUYECKOU PEaKIIUH.
Yemanasnuseames Ha ocHOBE
MEXITPEIMETHBIX CBS3CH C
ouoJioruen od1ee, 0COOEHHOE U
eIMHUYIHOE ISl (PEPMEHTOB KaK
OMOJIOrMUECKHUX KaTalu3aTOPOB.
Packpvisams ponb pepMeHTOB B
OpraHM3aliy )KU3HU Ha 3eMJle, a
TaK)X€ B IHIIEBOI U MEIUIIMHCKON
MIPOMBINIIICHHOCTH.

[TpuBrekaTh BHUMaHUE OOYYAFOIINUXCS K
o0cyxaaemMoil Ha ypoke nHpopMaIu,
AKTUBHM3aLIMH IT03HABATEILHOM
JESATETLHOCTH 00yYarOIINXCS.
Mcnonb30BaTh BOCIUTATEILHBIE
BO3MOKHOCTH COJIEpKaHHs y4eOHOTO
npeaMeTa uepe3 moaoop
COOTBETCTBYIOITUX TEKCTOB JIJIsl YTCHHUS,
3a1a4 ISl pelIeHus], MPOOIEMHBIX
CUTyaIui 11 00CYKIEHHUS B KJ1acce.
Opranu3oBBIBaTh IPYIIIOBBIC (HOPMEI
y4eOHOU JeATETHLHOCTH.

Onuparbes HA )KU3HEHHBIN OITBIT
00y4Jaromuxcs, IPUBOIS JICHCTBCHHBIC
MPUMEPBL.

Co3naBath JOBEPUTEILHBIN
IICUXOJIOTHYECKHI KIUMAT B KJIacce BO
BpeMs ypokKa.




29 O6paTtumocTb Obpatumebie u 3namu knaccu(PUKaLUIO XUM. [TpuBnexaTh BHUMaHHE 00YUYAIOMIUXCS K
XUMUYECKHUX HeoOpaTuMbIe peaknuii (0OpaTumpie U o0cyxaaemMoil Ha ypoke nHpopMaIu,
peaxiuii. XUMHUYECKHE PEaKIMu. | HEOOpaTUMBIE), TOHATHE AKTUBHU3AIMH [T03HABATEIIHHOM

- XUMHUECKOe «XUMHUYECKOE PABHOBECHE» U NEeSITETHHOCTH 00yYaIOIIUXCSL.

g paBHOBECHE. YCIIOBHS €r0 CMEIICHHUS. M cnonb30BaTh BOCIUTATEIBHBIC

0 BO3MOXKHOCTH COJICPIKaAHHS yYeOHOTO
npeaMeTa uepe3 moaoop
COOTBETCTBYOIIUX TEKCTOB JIJISl UTCHHS,
3a1a4 ISl pelIeHus], MPOOIEMHBIX
CUTYyaIMi Jy1si 00CYKJICHHsI B KJ1acce.

30 XuMH4YeCcKoe Jemoncmpayuu. | XUMUYECKOE Xapaxmepuzosamsv COCTOAHUSA [TpuBiiekaTh BHUMaHUE O0YYAFOIINUXCS K
paBHOBECHUE U CwMmernienue paBHOBECHE U XUMHYECKOTO PABHOBECHS U o0cyK1aeMoii Ha ypoke HH(pOpMaIuy,
CIIOCOOBI €T0 paBHOBECHS B CIIOCOOBI €r0 CIIOCOOBI €T0 CMETICHUSI. AKTHUBH3AIIMH ITO3HABATEIHLHON
CMCIICHHSI. cucreme Fe** + cmerenus. O0mas [Ipencka3bpiBaTh HaNpaBIICHUE JESITETBHOCTH 00yYaIOIIUXCSL.

3NCS XapaKTePUCTHKA CMEIICHHUS] XUMUYECKOTO Hcnonp30BaTh BOCIUTATETHHBIE
Fe(NCS)s peakIy CUHTE3a paBHOBECHS IPY U3MEHEHUU BO3MOKHOCTH COJIEpKaHHs y4eOHOTO
= aMMMaKa U yCIOBUS YCJIOBHI MpOBeIeHUsT 00paTUMOM npeaMeTa uepes noaoop
i CMEIIEHHS XUMHYECKON PEaKIuH. COOTBETCTBYIOIIUX TEKCTOB JIJISl UTCHHS,
— paBHOBECHS Apeymernmupoeamsv BHIOOD 3a[a4 ISl peHIeHus], MPOOIEMHBIX
TIPOM3BOJICTBEHHOTO ONTUMAITLHBIX YCIIOBHH CUTYyaIH 17151 0OCYKIIEHHsI B KJlacce.

mponecca BIpaBo.

MIPOBEICHUS TEXHOJIOTHYECKOTO
mpoiiecca.

Habnrooams u onucvisamo
JIEMOHCTPAIIMOHHBIN XUMUYECKUN
HKCIIEPUMEHT.

CozniaBaTh 1OBEPUTENBHBIN
MICHXOJIOTUYECKUH KJIMMAT B KJIacce BO
BpeMs ypoKa.




31- I'mpponus Jemoncmpayuu. | llouarue «ruaponusy. | Xapakmepuzosams TUIPOIIN3 KaK [TpuBrekaTh BHUMaHUE OOYYAFOIINUXCS K
32 COJICH. IMaaponus conmerr | ['maponus coneit. 00MEHHOE B3aUMOJICHCTBUE o0cyxaaemMoil Ha ypoke nHpopMaIu,
pasnuuHoro tumna. | ['maponus BEILIECTB C BOJOM. AKTUBH3aLIMU TO3HABATEIbHOU
Buneodparmentsl | HeoOpaTUMBII 1 3anucvieamsv ypaBHEHUS PEAKIMA | JEATEILHOCTH O0yYarOIINXCS.
U CIIal]Ibl obpatumeiii. Tpu TUJPOJIN3a PA3JIMYHBIX COJIEH. Hcnonp30BaTh BOCIUTATENIBHBIC
«buonorunyeckas | ciy4as ruapoJin3a Pa3znuyams ruaponus 1o KaTUOHY | BO3MOKHOCTH COJIEpKaHUs y4eOHOTO
poJib TUAPOIU3a». | coneil. Poib Y aHHOHY. npeaMeTa uepe3 moaoop
= Jlab. pa6ora Ne7 | ruaponusa B oomMeHe | [Ipedckaszvieamsb PEaKIMIO CPEIbI COOTBETCTBYIOIIUX TEKCTOB ISl YTCHUS,
% UcnbiTanue Bemects. Poib BOJIHBIX PaCTBOPOB COJIEH, 3a1a4 ISl peHIeHus], MPOOIEMHBIX
= WHJIUKATOpaMu TUAPOIIN3a B 00pa30BaHHBIX CUILHBIM CUTyalui A o0CyKIeHHS B Kiacce.
= CpElbl PaCTBOPOB | SHEPTETUUECKOM OCHOBAHHEM H C1a00W KUCIIOTOMH, Opranu3oBBIBaTh IPYIIIOBBIC (HOPMEI
coJiell pa3NuYHbIX | OOMEHe. c1a0bIM OCHOBAaHHMEM U CHIIBHOM y4eOHOM e TEIbHOCTH.
THUIIOB. Paznuunble nyTH KHMCJIOTOM. Onupartbes Ha )KU3HEHHBIN OIBIT
IIPOTEKaHUs 00y4aroImuxcsi, MPUBO/Is JeHCTBEHHbIE
TUIPOJIN3a COJIEHN B MIPUMEPBI.
3aBUCUMOCTH OT UX Co3naBaTh JOBEPUTEIBHBII
COCTaBa. MICUXOJIOTMYECKHUH KJIMMAT B KJ1acce BO
BpeMs ypokKa.
33 I'maponus B [IpesenTanms I'maponns Packpvisams pons 06paTuMoro [TpuBiiekaTh BHUMaHUE O0YYAFOIIUXCS K
OpraHu4ecKon «I'maponus B OpraHUYECKHUX TUAPOJIN3a OPraHUYECKUX o0cy>k1aeMoii Ha ypoke HHpOpMaIH,
XUMUHU. OpraHUYeCKOn BEILIECTB. COCIMHEHUI KaK OCHOBBI OOMEHa aKTHUBU3AlMM [T03HABATEIbHON
XUMUNY. buonornueckas ponb | BEHIECTB B )KUBBIX OPTaHU3Max U JESTEIBHOCTH 00YYaroInXCsl.
= TUJPOJIA3A B oOpatumoro ruzaponuza ATO kax Hcnonbs30BaTh BOCIUTATEIIBHBIE
5 OpraHU3ME YeJIOBEKa. | OCHOBBI YHEPIeTHUECKOT0 OOMEHa B | BOBMOKHOCTH COJIEpKaHUS y4eOHOTO
§ Peaxiuu ruponusza B | JKUBBIX OpraHU3Max. peaMeTa yepes3 noaoop
= MPOMBILIUIEHHOCTH. IIposooumy, Habooamo u COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHHUS,

ONuUCHIBAMb XUMUYECKUM
AKCIIEPUMEHT C MOMOIIBIO POJHOTO
SA3bIKA U SI3bIKA XUMHUU. 3HaTL THIIbI
TUAPOJIM3a OPraHUYECKUX
COCIMHECHUH.

3a/1a4 JUIs pelieHusl, TpOOIEMHBIX
CUTYyalMi A7 00CyXKJIeHHs B KJlacce.




34- OxucnurensHo- | Jemoncmpayuu. | OKUCIUTEIBHO- Xapaxmepuzoeams oxucnutensHo- | [IpuBiekars BHUMaHue 00yYaromuxcs K
36 BoccTaHoBUTeNb | [Ipocreiimiue BOCCTAHOBUTEJIbHBIE | BOCCTAHOBUTENIbHBIE PEAKIIMU Kak | 00cyXk/a1aeMoil Ha ypoke nHpopMaluu,
HBIE pEaKI1H. OKHCJIUTENBHO- peakuuu. CTeneHb IIPOLIECCHI C U3BMEHEHUEM CTENIEHEN | aKTUBU3ALMU [TO3HABATEIBHON
BOCCTAaHOBUTEJBH | OKHUCIICHHS. OKHCJICHHUS JIEMEHTOB BEIIECTB, JESTEIIBHOCTH 00YyYaronXCsl.
bI€ peaKLUu: Oxucnurens u Y4aCTBYIOLIUX B PEAKIUH. Hcnonp30BaTh BOCIIUTATENBHbBIE
B3aUMO/ICHICTBIE | BOCCTAHOBUTEJIb. Cocmasnsams ypaBuenust OBP ¢ BO3MOXXHOCTH COZIEpKaHHs y4eOHOTO
LIMHKA ¢ colsiHOW | OKHcIeHue u IIOMOIIbIO METOJIA 3JIEKTPOHHOTO IpeaMeTa yepes3 noaoop
=] KHCIIOTOH U BOCCTAHOBJICHHE. Oananca. COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHUS,
% xKenesza ¢ DNEeKTPOHHBIN IIposooumy, Habrodamo u 3a/1a4 JiIs peIeHHs, TPOOIIEMHBIX
; cyibhaTom OarnaHc. ONnUCHLIBAMb XUMUYECKHH CUTyalui A o0CyKIeHHS B Kiacce.
— meu(ID). HKCIEPUMEHT C MIOMOIIBIO pogHOro | OpraHn30oBBIBATH TPYNIOBEIE (DOPMBI
S JIad. paGora Ne§ S3bIKA U SI3bIKA XUMHUH. y4eOHOU JeATETHLHOCTH.
B3anmopencreue Onupartbes Ha )KU3HEHHBIN OIBIT
pacTtBopa 00y4aroImuxcsi, MPUBO/Is JeHCTBEHHbIE
cyibdara PUMEPBI.
menu(Il) ¢ Co3zmaBaTh 1OBEPUTEITHHBIN
KEJIE30M U MICUXOJIOTMYECKHUN KJIMMAT B KJ1acce BO
THJIPOKCHIOM BpEMs ypoKa.
HaTpH4.
37- DAeKTpoIn3 Jlemoncmpayuu. | DNEKTPOIIN3 Xapaxmepuzoeams >nekTponu3 kak | [I[puBnexaTs BHUMaHHE 00y4aronuxcs K
38 pacIiaBoB u Monens pacTBOpOB U OKHUCJIUTEIbHO- o0cyK1aeMoii Ha ypoke HH(pOopMaIuy,
pPacTBOpPOB. ANEKTpONU3Epa. pacriaBoB BOCCTaHOBUTEIbHBIN MPOIIECC. AKTHUBU3AIIMH [TO3HABATEIHHON
[Ipaktnueckoe | Moaens AJIEKTPOJIUTOB. IIpeockazvieams KaTOAHBIE U JeSITETLHOCTH 00yYaIOIINXCSL.
MpUMEHEHHE ANEKTPOIU3HON [TpakTHueckoe AHOJTHBIE MPOLIECCHI U OTpaXkaTh UX | Mcmonp30BaTh BOCIIUTATENbHbIE
ANEKTPOJIN3A. BaHHBI JUIsI IpUMEHEHHE Ha MHCbME ISl pacIulaBOB U BO3MOXKHOCTH COJIEpKaHHS yueOHOTO
% MOJTy4EeHHUS AEKTPOIIN3A. BOJIHBIX PACTBOPOB 3JIEKTPOJIIMTOB. | MpeaMeTa yepe3 noadop
= QITFOMUHMSL. lNanpBaHoOMUIaCTHKA. Packpvieams nipakTuueckoe COOTBETCTBYIOIINUX TEKCTOB ISl YTEHMUS,
= O6pas3iibl ["anpBaHoCTETHS. 3HaYEHUE IEKTPOIH3A. 3aja4 JUIsl pelIeHus, TPOOIEMHBIX
= npoMbllieHHbIX | PagunupoBanue. cUTyauui as o0CyKIEeHHS B Ki1acce.
W3JIETHH, Co3naBath 1OBEpUTEIIbHBIN
M3TOTOBJIEHHBIX MICUXOJIOTMYECKUI KIIMMAT B KJ1acce BO
Ha OCHOBE BpEMS YpOKa.
raJlbBaHOIUIACTUK
uu

TaJJbBAaHOCTCTHH.




39 IIpakTnyeckas | Pemenue WHcTpyKTaXx 1o Inanupoeams, npogooumu OpraHu30BbIBaTh IPYNIIOBBIE (POPMBI
padora Ne 1. SKCIIEPUMEHTAJIbH | TEXHUKE Haba0amv U ONUCHIBAMb y4eOHOU JeATETLHOCTH.
= Pemienue BIX 3aJ1a4 I10 TEME | OE30IIaCHOCTH. XUMUYECKHM SKCTIEPUMEHT C [ToOy>xnate oOyuaronmxcs co0I0aaTh Ha
% SKCIIEPUMEHTAN | « XUMHUYecKast Pemenue cOOJII0ZICHHEM MPaBUIJI TEXHUKHU ypOKe MPUHILIUIIBI Y4eOHOI TUCIUTUINHBI U
= BHBIX 33714 [10 | PEaKIIHs». IKCIIEPUMEHTAIBHBIX | 0€30IacCHOCTH. CaMOOpraHu3aIUH.
S TeMe 3a]a4 10 TeMe
«XUMHYECKAst «XHAMHUYECKUE
peaxius. PEaKIIUN.

40- [ToBTOpEHME M [ToBTOpEHME M Tectupoanue, Buvinonnsamu TecThl, pemarth 3a1a4u | Peanu30BpIBaTh BOCIIMTATENLHbIE

41 — 00001IeHHE 00001IeHHE pelieHue 3a1ad u Y YIPaKHEHHUS 110 TEME. BO3MO’XHOCTH B Pa3sIMIHBIX BUIAX
2 U3YYCHHOTO ynpaxHeHui 1o teme. | [Ipo6ooums OLeHKY COOCTBEHHBIX | ACATCIBHOCTH, 063"33‘01]1“’(0’{ €O CJIOBECHOM
= Marepuana. JOCTHKEHHI B YCBOCHHH TEMBI. (3HAKOBOI) OCHOBOIH: CHCTEMATH3ALMA
g' Koppexmupoeamw cBOM 3HaHUS B yueOHoro Matepuasa.

COOTBETCTBUHU C IJIAHUPYEMbIM
pE3yIBTaTOM.

42 o KoutposbHas padora Ne 2 «XuMuyecKue peakunm,. [ToOyxnaTh oOyJaronuxcsi CoOI0IaTh Ha
) YpOKE MIPHUHIIUAIIBI YIeOHOM TUCITUTUTMHEI 1
= CaMOOpPraHU3alINH.

Tema 3. BemecTBa u ux cpoiicrsa (17 4)

43 Mertamibl. Jlemoncmpayuu. | Obmue pusnveckue Ob06wame 3HAHUS U I€TIaTh [IpuBnekath BHUMaHUE 00YYAIOMIUXCS K
= Komnexknus CBOMCTBA METAJIJIOB. BBIBOJIbI O 3aKOHOMEPHOCTSIX o0cy>x/1aeMoil Ha ypoke UH(pOpMaIuH,
% METaJJIOB. Knaccudukanus MOJIO’KEHUS U U3MEHEHUI CBOWCTB | aKTUBU3ALIUU MTO3HABATEIBHON
= METaJUIOB B TEXHUKE U | METAJIJIOB B IEpHOJaX U TPYIIIax JeSITETLHOCTH 00yYaIOIIUXCSL.

& XUMUH. [Teproanueckoi CUCTEMBI. Peanu3oBbiBaTh BOCIIUTATEIbHBIC
BO3MO>XHOCTH B Pa3JTUYHBIX BUJAX
44 XuMuueckne Hemoncmpayuu. | Obume xumudeckue | Xapaxmepuzosams o01ume JeSITeIbHOCTH 00yUaIOIIUXCsl HA OCHOBE
CBOMCTBA B3anmopeiictBre | CBOMCTBA METAILIOB. XMMHUYECKHE CBOMCTBA METAJUIOB BOCIIPUATHS FJIEMEHTOB
METaJLJIOB. KOHIIEHTPUPOBAH | YCJIOBHS KaK BOCCTAaHOBHTEJICH Ha OCHOBE JNEHCTBUTENLHOCTH: aHATIN3 POOIEMHBIX
= HOM a30THOU B3aUMOJICUCTBUS CTPOCHUS MX aTOMOB U TIOJIOXKCHUSI | CUTyaluHu.
% KHCIIOTHI C METAJIJIOB C METAJIJIOB B 3JIEKTPOXUMHUECKOM CoznaBaTh JOBEPUTENBHBIH
= MeJpl0. Bembilka | pacTBOpaMu KUCIIOT B | PSTy HAIPSHKCHHUS. TICHXOJIOTHUECKUH KJIIMMAT B KIIacce BO
& TEPMUTHOMN COJICH. Habniodamwv u onucvieams BpeMs ypokKa.

cmecu. [loprper
H. H. bekeroBa.

Meramuorepmus.

XUMHYESCKUH SKCIICPUMCHT C
IMOMOIIBIO POAHOTO A3bIKA U A3bIKA
XUMHUN




45- Hewmeranmel. Hemoncmpayuu. | Hemerasuibl kak Xapaxmepuzoeams od11E [TpuBnexaTh BHUMaHHE 00YUYAIOMIUXCS K
46 brnaropoaabie Konnexnus OKHCITUTEITH. XUMUYECKHE CBOMCTBA HEMETAIOB | 00CYXKIaeMO# Ha ypoke uH(popMaIu,
rassl. HEMETAJIOB. Hewmerannsl, kak KaK OKUCJIUTENEN U AKTUBH3aLIMU TO3HABATEIbHOU
Bcenpimka BOCCTaHOBUTENU. P | BoccTaHOBUTENEH HAa OCHOBE JESTEIIBHOCTH 00YyYaronXCsl.
4EPHOT0 MOpoXa. | AEKTPOOTPULATENBHO | CTPOCHMS UX aTOMOB U MOJIOKEHUS | Pean30BbIBaTh BOCIIUTATENIbHbBIE
= BriTecHenue ctu. UnepTHbIE WK HEMETAIIJIOB B PSAY BO3MOXXHOCTH B Pa3JIMYHbIX BUJAX
% raJIOT€HOB U3 UX | OJIaropoJHbIE ra3bl. AJIEKTPOOTPHULIATEIBHOCTH. JeSITeTLHOCTH 00yYaIOIMIUXCs HA OCHOBE
= pacTBOpOB Habniooamwv u onucvieams BOCHPUATHUS HIIEMEHTOB
Q JIPYTHMH XUMUYECKHN YKCTIEPUMEHT C JEHCTBUTEIILHOCTH: aHAJIN3 MPOOIEMHBIX
raJIoreHaMHu. MOMOIUIBIO POAHOTO SI3bIKA U SI3bIKA | CUTYyalUHl.
XAMHH. CozniaBaTh 1OBEPUTEIBHBIN
MICUXOJIOTHYECKU KIIMMAT B KJlacce BO
BpEMS ypoOKa.
47- Kucnotst Jemoncmpayuu. | Kucnorsl ¢ TOUKU Xapaxmepuzoeams oprannyeckue | [IpuBiekars BHUMaHKUE 00yYaromuxcs K
48 Heoprannueckue | Komnexus 3peHUs] aTOMHO- Y HEOpPraHWYECKUE KUCIIOTHI B o0cy>k1aeMoii Ha ypoke HH(pOpMaIH,
u OpPraHMYECKUX U | MOJIEKYJISIPHOTO CBETE TEOPHUH IJIEKTPOJIUTUYECKON | aKTUBU3ALMU [TO3HABATEIBHON
OpraHMYEeCKU.€ | HEOpraHWYecKUx | yueHus. Kuciaorsl ¢ JUCCOLIMAIIMU ¥ TIPOTOHHOM JESTEIBHOCTH 00YyYaroInXCsl.
KHCJIOT. TOYKH 3pEHUSI TEOPUU | TEOPHH. Hcnonp30BaTh BOCIUTATENbHbBIE
JIa0. padora Ne9 | 51eKTpOIUTHYECKOI Knaccugpuyuposamv oprannueckue | BOSMOKHOCTH COJICpKaHUS yIeOHOTO
Hccnenosanue JUCCOLIMAIINY. Y HEOPTaHWYECKUE KUCIIOTHI IO IpeaMeTa yepes3 noaoop
= KOHIIeHTpUpoBaH | KucnoTsl ¢ Touku pa3IMYHBIM OCHOBAHUSIM. COOTBETCTBYIOIIUX TEKCTOB IS YTCHHUS,
:‘3-’( HBIX PacTBOPOB 3peHusi IPOTOHHOMN Pasznuuams obuiee, ocoOeHHOE U 3a/1a4 JUIs pelieHus, TpOOIEeMHbIX
= COJISTHOM U teopuun. O0Me €MHUYHOE B CBOMCTBAaX a30THOM, | CHUTYyaluil IyIsl 0OCY»KIEHUS B KIlacce.
N YKCYCHOW KHUCJIOT | XUMHUYECKHE CBOWCTBA | KOHLEHTPUPOBAHHOMN CEpHOU U OpraHu3oBEIBaTh IPYIIIOBBIC (HOPMBI
KareabHbIM KHCJIOT. MYypaBbUHOM KUCIOT. y4eOHOM e TEIbHOCTH.
MetosioMm nipu ux | Kitaccudukamnus IIposooumyw, nabarwoams u OnupaThCcs Ha KUZHEHHBINA OTIBIT
pazbaBieHuu KHCJIOT. ONnUCHIBAMb XUMUYECKHH o0y4aromuxcsi, IPUBO/IS JeICTBEHHbIE
BOJIOH. HKCIEPUMEHT C TIOMOIIBIO POJTHOTO | IPUMEPBI.

A3bIKa U A3bIKa XMMUH.

Co3naBaTh JOBEPUTETBHBII
ICUXOJIOTHUECKUN KIIMMAT B KJIacCe BO
BpeMsl ypoKa.




49- OcHoBaHus Hemoncmpayuu. | OCHOBaHUS C TOUKU Xapaxmepuzoeamy [TpuBrekaTh BHUMaHUE OOYYAFOIINUXCS K
50 Heoprannueckue | Komnexnus 3peHHUs aTOMHO- HEOPTraHWYECKHE OCHOBAHUS B o0cyxaaemMoil Ha ypoke nHpopMaIu,
u niesouei u MOJIEKYJISIPHOTO CBETE TEOPUH JEKTPOJIUTUUECKON | aKTMUBU3ALUU IMO3HABATEIHHOM
OpraHWYeCcKHe. | aMUHOB. yueHusi. OCHOBaHUSA C | JUCCOLMALMH. JESTEIIBHOCTH 00YyYaronXCsl.
B3aumoneiictBue | Touku 3peHus Teopun | Paziuuams ob1ee, 0COOCHHOE U Hcnonp30BaTh BOCIUTATENIBHBIC
apoB 3JIEKTPOJIUTUYECKON €IMHUYHOE B CBOMCTBAX BO3MOXXHOCTH COZIEpKaHHs y4eOHOTO
KOHLEHTPUPOBAH | JUCCOLIUALIMY. THJIPOKCUIOB ¥ OECKUCIOPOTHBIX IpeaMeTa yepes3 noaoop
HBIX PaCTBOPOB OcHOBaHUs C TOUKU OCHOBaHUH. COOTBETCTBYIOIIUX TEKCTOB JIJIsl YTEHMUS,
= COJITHOM KHUCJIOTBI | 3p€HUSI IPOTOHHOM Xapaxmepuzoeams UX B CBETE 3a1a4 ISl pelIeHus], MPOOIEMHBIX
5 1 amMmmuaka («IpiM | Teopun. Oomme IIPOTOHHOM TEOPUH. CUTyalui A o0CyKIeHHS B Kiacce.
GE 0e3 orHs). XUMHUYECKHe CBOUCTBA | [Iposodums, nabaooams u Opranu3oBBIBaTh IPYIIIOBBIC (HOPMEI
Q [Tonyuenue OCHOBaHUH. ONUCHIBAMb XUMUYECKUI y4eOHOM e TEIbHOCTH.
aMMuaKa u Knaccudukarus HKCIIEPUMEHT C MOMOIIBIO POAHOTO | OnupaThCs HA KU3ZHEHHBIA OTIBIT
M3Yy4YEHUE €ro OCHOBaHUH. A3bIKA U SI3bIKA XUMUHU. 00y4aroImuxcsi, MPUBO/Is JeHCTBEHHbIE
CBONCTB. [IPUMEPBL.
JIa0. padora Co3naBaTh JOBEPUTEIBHBIN
Ne10 ITonyuyenue IICUXOJIOTUYECKUH KIIMMAT B KJIacCe BO
HEPacTBOPUMOTO BpeMs ypokKa.
THJIPOKCHJIA U €TO0
B3aUMO/ICIICTBUE
C KHCIIOTOH.
51- AmdoTtepHbIe Jemoncmpayuu. | AmdortepHsie okcuabl | Xapaxmepuzosams oprannueckue | [lpuBnexkats BHUMaHUE 00yUYaroOmuXcs K
52 COETUHEHUS [Tonyuenue Y TUJIPOKCH/IBI. U HeopraHudeckne aMm(poTepHbIe o0cyK1aeMoii Ha ypoke HH(pOopMaIuy,
HeopraHuyeckue | aMmpoTepHOro [Tonyuenue u COEIMHEHMS KaK BEIIEeCTBA C AKTHBU3ALIMH [T03HABATEIbHOU
u TUAPOKCUIA U CBOMCTBA JIBOWCTBEHHOH (PyHKITHEH JeSITETLHOCTH 00yYaIOIIUXCSL.
OpraHuYecKue. | U3y4eHHUe ero aM(pOTepHBIX KHCJIOTHO-OCHOBHBIX CBOMCTB. Hcnonbs30BaTh BOCIUTATENbHBIE
CBOMCTB. HEOPraHUYECKUX Apeymenmuposamys cBOICTBA BO3MOXKHOCTH COJIEpKaHHS yueOHOTO
JIa0. paGora COEIMHEHUH. AMUHOKHCJIOT KaK aM(pOTEpPHBIX npeaMeTa yepes3 noaoop
= Nell. [Tonyyenne | AMMHOKHUCIOTBI — OPraHNYECKHUX COCIUHECHUM. COOTBETCTBYIOIUX TEKCTOB ISl YTCHUS,
% am(pOoTepHOTO am(poTepHbIe Packpvieams Ha 0cHOBE 3a[a4 JUIsl peIIeHuUs, TPOOIEMHBIX
= THAPOKCH/IA TP | OPTaHUYECKHE MEXIPEIMETHBIX CBSI3EH C cUTyauui as o0CyKIeHHS B KJ1acce.
S HEJ0CTaTKe U COEIMHEHUSI. Ouonoruei poab aMHHOKHUCIIOT B OpranuzoBbIBaTh IPYIIOBBIE (HOPMBI
n30bITKE mEnoun. | [lentuast u OpraHu3aliy KU3HU. y4eOHOH e TeTFHOCTH.

nenTugHas CBA3b.

OnupaTbCst Ha )KU3HEHHBIN OIBIT
00yyJaromuxcs, IPUBOIA ICHCTBCHHBIC
PUMEPBHI.

CoznaBaTh 1OBEPUTENBHBIN
NICUXOJIOTUYECKUH KJIMMAT B KJIacce BO
BpEeMs ypOKa.




53- Counn. Hemoncmpayuu. | Knaccupukamus Xapaxmepuzoeams conu [TpuBnexaTh BHUMaHHE 00YUYAIOMIUXCS K
54 [Tonyuenue couteit. JKécTtkocTh OpTraHWYECKHUX U HEOPraHWYECKUX | 00CykaaeMoil Ha ypoke HHPOpMAIIHH,
KECTKOM BOABI M | BOJBI M CIIOCOOBI €€ KHUCJIOT B CBETE€ TEOPUHU AKTUBU3aLIMY [103HABATEIIbHOU
yCTpaHeHue eé ycTpaneHus. [lepexos | MeKTPOIUTHUECKON AUCCOIMALMU. | EATEIbHOCTH 00yYarouXCsl.
KECTKOCTH. kapOoHara B Knaccuguyuposamo conu mo Hcnonp30BaTh BOCIIUTATENBHbBIE
Jlab. paGora rupokapOoHaT u pa3IMYHbIM OCHOBAHUSIM. BO3MOXXHOCTH COZIEpKaHHs y4eOHOTO
Nel2 Verpanenue | ooparHo. O6mme Pa3znuyams obimee, ocobeHHOE U npeaMeTa uepe3 moaoop
= KECTKOCTU BOJBI. | XMMHYECKHE CBOMCTBA | €EAMHUYHOE B CBOMCTBAX CPETHUX U | COOTBETCTBYIOUINX TEKCTOB JIJISl UTECHUS,
% COJICH. KHCJIBIX COJIEH. 3a1a4 ISl pelIeHus], MPOOIEMHBIX
= Onucwvieams XECTKOCTb BOJBI U CUTyalui A o0CyKIeHHS B Kiacce.
N CHOCOOBI €€ yCTpaHEeHHUSI. OpraHu30BbIBaTh IPYNIIOBBIE (OPMBI
IIposooumyw, Habarwoamsv u y4eOHOU JeATETHLHOCTH.
OnuUCHIBaMb XUMHIECKUI Onupartbes Ha )KU3HEHHBIN OIBIT
HKCIIEPUMEHT C TIOMOIIIbIO POJHOTO | O0yYaroluXcs, IPUBO/IS ACHCTBEHHBIE
S3bIKA U A3bIKA XUMUH. PUMEPBI.
Co3naBath JOBEPUTEILHBIN
IICUXOJIOTUYECKUH KIIMMAT B KJIacCe BO
BpeMsl YpOKa.

55 I'enernueckas JIab. paGora I'enernueckas cBsi3b | 3namb BaKHEHIINE CBONCTBA [TpuBnexaTh BHUMaHHE 00YUYAIOIIMXCS K
CBSI3b MEXKIY Nel3 B T€HETUYECKUX PAZaxX | H3yUYEeHHBIX KJIacCOB. o0cy>k1aeMoii Ha ypoke HHpOpMaIH,
pa3IUYHBIMU I'enernueckas HEOPraHUYECKON 1 AaKTUBH3alIMU TO3HABATEIbHOU
KJlaccaMu CBSI3b MEXKIY OpraHNYECKON XUMUHU. JESTEIBHOCTH 00YYaroInXCsl.
HEOPTaHWYECKU | PA3TUYHBIMU EnuncTBO Mupa Hcnonp30BaTh BOCIUTATENBHBIC
X" KJIaccamH. BEIIECTB. BO3MOXKHOCTH COZIepKaHHs y4eOHOTO
OpraHUYECKUX npeaMeTa uepes noaoop

= BEIIECTB. COOTBETCTBYIOIIUX TEKCTOB ISl YTCHHUS,
% 3a/1a4 I pEIIeHHs, IPOOIEMHBIX

= CUTyalui As o0CyKIeHUS B Kiacce.

& OpraHuzoBbIBaTh IPyIIOBbIE (YOPMBI

y4eOHOM e TEIbHOCTH.

OnupaThCs Ha KU3HEHHBINA OTIBIT
00y4aromuxcsi, IPUBO/ISA JCHCTBEHHbBIE
MIPUMEPBEI.

Co3naBaTh JOBEPUTETBHBII
TICHXOJOTHYSCKHUH KIINMAT B KJIacce BO
BpeMsl ypoKa.




56 IIpakTuyeckas | IIpakruueckas Pewenne IInanuposeams, npoeooumn, OpraHu30BbIBaTh IPYNIIOBBIE (POPMBI
pabora Ne 2, pabora 2 AKCTICPUMEHTAIBHBIX | HAOIH00amb U ONUCHIBAND y4eOHOU JeATETLHOCTH.
= Pemenue 3a/1a4 1o TeEMeE: XUMHUYECKHUM SKCIIEPUMEHT C [ToGy>xknate o0y4aromuxcs cooo1aTh Ha
% AKCIIEPUMEHTA «BemectBa u ux cOOJII0ZICHHEM MPaBUIJI TEXHUKHU ypOKe MPUHILIUIIBI Y4eOHOI TUCIUTUINHBI U
= BHBIX 3314 I10 CBOICTBa» 0e301acHOCTH CaMOOpPraHU3alNH.
IS TeMe
«BemecTBa 1 ux
CBOMCTBa»
S7- [ToBTOpEHME M [ToBTOpEHME M Tectupoanue, Buvinonnsamu TecThl, pemarth 3a1a4u | Peanu30BpIBaTh BOCIIMTATENLHbIE
58 00001IeHHE 00001IeHHE pelieHue 3a1ad u Y YIPaKHEHHUS 110 TEME. BO3MO’XHOCTH B Pa3sIMIHBIX BUIAX
% TEMBI. yHpaxHeHwuii 1o Teme. | I1po60dums ONEHKy COOCTBEHHBIX | ACATETBHOCTH, 00YHAIOUIXCA CO CTOBECHOM
X JOCTHIKEHHH B YCBOGHUH TEMBL. (3HAKOBOIT) OCHOBOI: cHCTeMAaTHU3aITIs
Cf Koppexmupoeams cBOU 3HaHUSI B yueOHoro Marepuasa. .
N COOTBETCTBUHU C IJIAHUPYEMbIM Cosnapath JLOBCPUTC/LbHEIN
PE3YILTATOM. IICUXOJIOTMYECKHUN KIIMMAT B KJ1acce BO
BpEMsl YpOKa.
59 - Koutposbnas padora Ne 3 «BemiecTtBa u UX CBOiicTBaY. [ToOyxnaTe oOyJaronuxcsi COOI0IaTh Ha
2 yYpOKe MPUHIIUIIBI Y4eOHOM TUCITUTUIUHBI U
= CaMOOpPraHU3alINH.

Tema 4. Xumusi 1 coBpeMeHHoe 00miecTBo (84)




60-
61

30-31 megenn

XuMunyeckas
TEXHOJIOTHS.

Jemoncmpayuu.
Monenb KOJIOHHEI
CHHTE3a aMMHUaKa
Monpens
IIPOMBILLIICHHOU
YCTaHOBKH
MOJTyYEHUs
CEpPHOM KHUCJIOTBHI.

IIpousBoacrTeo
aMMHUaKa U MeTaHoJja.
XUMUYECKUe
MIPOLIECCHI, JIEXKAIINE B
OCHOBE MPOU3BOJICTBA
aMMHUaKa U MeTaHoJja.
XapakTepucTHKa 3TUX
nporeccoB. O0mme
HAYYHBIC TTPUHIIUITHI
XUMHUYECKOTO
MIPOU3BOCTBA.
XuMH4ecKue
peaKkiuu, JexKallue B
OCHOBE TOJTy4eHUs
CEpHOM KUCIOTBHI, ,
YyyryHa, CTaly,
amroMuHus YepHsle u
[[BETHBIE METAJLJIBI.
ITonsTue o craBax.
[Ipuponanslii ra3 u
He(Th, mepepaboTKa
He(TH, HepTEeXUMUS.
OO01re NpUHLHUIIBL U
9KOJIOTHYECKHE
pOOIEMBI
XUMHUYECKOTO
MIPOU3BOJCTBA.

Xapaxmepuzoeams XUMHUECKYIO
TEXHOJIOTHIO Kak
MPOU3BOAUTEIBHYIO CUILY
o011ecTBa.

Onucwviéams XUMUYCCKUE
IIPOIIECCHI, JIIKAIINE B OCHOBE
MIPOM3BOJICTBA AMMHAKA H
MeTaHoJIa, ¢ TOMOIIBIO POAHOTO
A3bIKA U A3bIKA XUMHU.
Yemanasnueams aHamoruu Mexy
JIBYMs IIPOU3BOJACTBAMU.
Dopmynuposams 00IIKE HAYYHBIC
HpI/IHI_[I/IHBI XHUMHUYCCKOI'O
IIPOM3BO/ICTRA.

[TpuBiiekaTh BHUMaHUE 00YYAIOIIUXCS K
o0cyxaaemMoil Ha ypoke nHpopMaIu,
AKTHUBH3AIIMH TO3HABATEIHHON
JESTEIIBHOCTH 00YyYaronXCsl.
Peann3oBbIBaTh BOCTIMTATEIHHBIC
BO3MOXXHOCTH B Pa3JIMYHbIX BUJAX
JeSITeTLHOCTH 00yYaIOIMIUXCs HA OCHOBE
BOCHPUATHUS HIIEMEHTOB
JEHCTBUTEIILHOCTH: aHAJIN3 MPOOIEMHBIX
CUTYyaLIH.

CozniaBaTh 1OBEPUTENBHBIN
MICUXOJIOTHYECKU KIIMMAT B KJlacce BO
BpeMs ypoKa.




62

31 "Henens

XuMus B
CEIILCKOM
XO035MCTBE U
OBITY.

Jemoncmpayuu.
O6pa3siibt
MUHEPATBHBIX
ya0OpeHui.
O06pa3ibt
MOIOIIUX U
YUCTAIUX
CPEICTB.
O06pa3ibt
OpraHUYECKUX
pacTBOpPUTEIIEH.
O6pa3siibt
OBITOBBIX
a’po30JieH.
Jlab. paGora
Nel4
.O3HaKOMJIEHHE C
oOpasmamu
MUHEPATBHBIX
yaoOpeHui.
PactBopumMocTh
KapOua u
JIBOMHOI'O
cynepdocdara B
BOJIC.

OcHOBHbIE
MUHEpaJIbHbIE
(a3oTHBIE,
dbocdopHbIe,
KaJIMiHbIE) U
OpraHUYeCcKHe
yI00OpeHus U uX
CBOICTBA.
XuMU4YeCcKue
CpeaCcTBa 3alUThI
pacteHuil. beITOBBIE
MIOBEPXHOCTHO-
AKTHBHBIC
COEIMHEHUSI.
Moroniue u yucTAIme
BEILIECTBA.
Opranunueckue
pPacTBOPHUTEIN.
brITOBBIE a3p0307IH.

3uamo u paznuyams OCHOBHBIE
MUHEpaIbHbIC (a30THEIE,
dochopHbie, KaTuHBIC)
ya0OpeHus.
Xapaxmepuzoeams od11E
HPUHIAITBL B 9KOJIOTHYECKUE
poOJIeMBbl XUMHUECKOTO
MIPOM3BOJICTBA.

3namo npaBuiia 6€30MacHOM
paboTHI CO CpeAICTBAMU OBITOBOM
XUMUH.

[TpuBrekaTh BHUMaHUE OOYYAFOIINUXCS K
o0cyxaaemMoil Ha ypoke nHpopMaIu,
AKTUBHM3aLIMH IT03HABATEILHOM
JESATETLHOCTH 00yYarOIINXCS.
Mcnonb30BaTh BOCIIUTATEIBHBIE
BO3MOKHOCTH COJIEpKaHHs y4eOHOTO
npeaMeTa uepe3 moaoop
COOTBETCTBYIOITUX TEKCTOB JIJIsl YTCHHUS,
3a1a4 ISl pelIeHus], MPOOIEMHBIX
CUTyaIui 11 00CYKIEHHUS B KJ1acce.
Opranu3oBBIBaTh IPYIIIOBBIC (HOPMEI
y4eOHOU JeATETHLHOCTH.

Onuparbes HA )KU3HEHHBIN OTBIT
00yyJaromuxcsi, MpUBOJIs JTEHCTBEHHbBIS
MPUMEPBL.

Co3naBath JOBEPUTEILHBIN
IICUXOJIOTHYECKHI KIUMAT B KJIacce BO
BpeMs ypokKa.




63 Xumunueckas Hemoncmpayuu. | MapkupoBka Apeymenmuposamso [TpuBnexaTh BHUMaHHE 00YUYAIOMIUXCS K
IPaMOTHOCTh BuneodparmeHThI | ymakoBOYHBIX HEO0OXOAMMOCTh XUMHUYECKOU o0cyxaaemMoil Ha ypoke nHpopMaIu,
KaK KOMIIOHEHT | W CJaiIbI O MaTEepHasoB, rPaMOTHOCTH KaK KOMIIOHEHTA AKTHUBH3AIIMH TO3HABATEIHHON
o0mieit CTETeHU IIEKTPOHUKHU U OOLIEKyJIbTYPHOI KOMIIETEHTHOCTH | I€ATEIbHOCTH O0yYaIOIUXCS.
KYJBTYpbI 9KOJIOTUYECKOU OBITOBOM TEXHUKH, YeJI0BEKa. Hcnons30BaTh BOCIUTATENbHBIE
YeJioBeKa. YUCTOTHI TOBapa. | SKOJIOTMYHOTO TOBapa, | Ymems moirydats HEOOXOIUMYIO BO3MOXXHOCTH COZIEpKaHHs y4eOHOTO
Jlab. paGora MPOAYKTOB MUTaHUS, | HHPOPMAIHIO C MAPKUPOBOK Ha npeaMeTa uepe3 moaoop
= Nel5 STUKETOK MO yXO/y 3a | YIaKOBKaX pa3iMYHbIX COOTBETCTBYIOIIUX TEKCTOB IS YTCHHUS,
:‘3-’( Nzyuenue OJICKI0M. MPOMBILUICHHBIX U 3a/1a4 JiIs peIeHHs, TPOOIIEMHBIX
= MapKHUPOBOK IIPOJIOBOJIBCTBEHHBIX TOBAPOB. CUTyalui A o0CyKIeHUS B Kiacce.
@ pa3IUYHBIX BUJIOB Opranu3oBBIBaTh IPYIIIOBBIC (HOPMEI
MIPOMBIIITICHHBIX y4eOHOM e TEIbHOCTH.
u Onuparbes HA )KU3HEHHBIN OTBIT
MIPOJIOBOJILCTBEHH 00y4aroImuxcsi, MPUBO/Is JeHCTBEHHbIE
BIX TOBApOB. MIPUMEPBHIL.
Co3naBath JOBEPUTEILHBIN
MICUXOJOTHYECKUN KJIMMAT B KJIACCE BO
BpeMsl YpOKa.
64- [ToBTOpEHME N Tectupoanue, Buinonusmo TecThl, pemath 3a1a4u | Peann3oBbiBaTh BOCIIMTATEIBHBIE
65 =] 00001IeHNEe penieHue 3a1ad u Y YIPaKHEHHUS 110 TEME. BO3MOXXHOCTH B Pa3sIMIHBIX BUJAX
;% Kypca. ynpakHeHui 1o teme. | [Ipo6ooums OleHKY COOCTBEHHBIX | ACHTCIBHOCTH, 06Y‘jaf0HIHXC’I CO CIIOBECHOM
= [TonBenenue JOCTHKEHHI B YCBOCHHH TEMBI. (3HAKOBOH) OCHOBOH: CHCTEMaTH3AIIHs
@, WUTOTOB Koppexmuposamw cBOou 3HaHUS B yUeOHoro Matepuasa.
» y4e0HOT0 rojia. COOTBETCTBUHU C IJIAHUPYEMbBIM
pe3yJIbTaTOM.
66 o HToroBasi KOHTpPOJIbLHAasi padoTa 4. [ToOyxnaTh oOyJaronuxcsi COOII0IaTh Ha
g YpOKE MIPHUHIIUAIIBI YIeOHOM TUCITUTUTMHEI 1
o CaMOOpraHU3alINH.
67 Amnanus Koppexmuposams cBoy 3HaHUS B Peani3oBbiBaTh BOCIIUTATEIbHbBIC
= KOHTPOJIbHOU COOTBETCTBUH C INIAHUPYEMbBIM BO3MOXHOCTH B pa3N1HbIX BUAAX
g paGoThL. PE3yIBTATOM. JESITeNbHOCTH, 00YUarOIIUXCs CO CIIOBECHOM
3 (3HAKOBOIT) OCHOBOI: CHCTeMAaTHU3AITHS
y4eOHOro MaTepHaia.
68 PesepBHOE
= BpEMSI.




YMK na 2020-2025 y. roaa

10 knace Xumus. 10 knacc. I'a6puensy, O. C. . T.
O. C. I'abpuensn, U. I'. Ocmpoymos, C. | Octpoymos, C.A. Cnaakos
A. Cnaoxos. Xumus. 10 knacc. bazossiii | Xumus. 10 kinacc: yueOHUK
ypOBeHb. YueOHOe TTocooue. JUTs 0011Ie00pa3oBaTEIbHBIX
yupexaenuit O.C.
I'abpuensn. - M.:
«ITpocsemenue», 2019,
11 knace Xumus. 11 knace. INabpuensu, O. C. . T.
O. C. I'abpuenan, U. I'. Ocmpoymos, C. | Octpoymos, C.A. Crankos
A. Cnaokos. Xumus. 11 knacc. bazosiii | Xumus. 11 kinace: yueOHHK
YpOBeHb. YueOHOe Iocooue. 1Tt 00111e00pa30BATEIBLHBIX
yupexaenui O.C.
I'abpuensn. - M.:
«ITpocsemenne», 2019,
MeToaunyeckue nmocoous
10 knace | O. C. I'abpuenan, C. A. Cnaoxos. Xumus. 10 xnacc. ba3oBblii ypoBEHb.
Pabouas TeTpass.
O. C. Tabpuenan, U. B. Tpueybouax. Xumusa. 10 xmacc. ba3oBwlii ypoBEHB.
[TpoBepouHbIe ¥ KOHTPOJIbHBIE PA0OTHI.
[Iupmmna, H. B. Xumusa. 10 kmacc: TectoBble 3aJaHus ISl TMOATOTOBKU K
WUTOTIOBOM aTTECTALIMH.
11 knace | O. C. I'abpuenan u op. Xumus. 11 kiacc. ba3oBelii ypoBeHs. MeToauueckoe
nocooue.
O. C. TI'abpuenan, C. A. Cnaoxos. Xumusi. 11 kmacc. ba3oBblii ypoBEHb.
Pabouas TeTpass.
O. C. I'abpuensn, U. B. Tpueyouax. Xumus. 11 kimacc. ba3oBblii ypoBeHb.
[TpoBepouHbIe ¥ KOHTPOJIbHBIE PA0OTHI.
HNurepuer | Komtekius «ECTeCTBEHHO-HAYYHBIE SKCIIEPUMEHTBI . XUMUS
pecypenl | http://experiment.edu.ru ;

XuMust Tt BCeX: WUTIOCTPUPOBAHHBIC MaTEPUAIIBI ITO OOIICH,
OpraHu4eckoi u Heopranuueckoit xumuuhttp://school-sector.relarn.ru/nsm/;
Xumust Tt IIKOJABHUKOB: caitt JImutpus bomotosa http://chemistry.r2.ru ;
[IkonpHas xumushttp://schoolchemistry.by.ru;

DneKTpoHHas OMOIMOTEKA IO XUMUH M TEXHHUKE
http://rushim.ru/books/books.htm;



http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://chemistry.r2.ru/
http://schoolchemistry.by.ru/
http://rushim.ru/books/books.htm

Opranuueckasi XUMUSI: SJIEKTPOHHBIA YYSOHUK ISl CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru.

http://www.alhimik.ru TIpencraBnensl cnenywoonme pyOpUKH: COBETHI
aOUTYpHUEHTYy, YUYUTENI0 XHMHH, CIPABOYHHUK (OUeHb Ooublias moadopka
TAOJIMI] ¥ CIIPABOYHBIX MATEPHAJIOB), BecElasi XUMHsI, HOBOCTH, OJIUMITHA/IBI,
KyHCTKamepa (Macca HHTePECHBIX UCTOPHUECKUX CBEICHUI)
http://www.hij.ru/ Xypuan «XuMmus U KH3HB» IMOHATHO M 3aHUMATEIHLHO
paccka3bpiBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOJUT B HAyKe U B MHpE, B
KOTOPOM MBI KUBEM.

http://chemistry-chemists.com/index.html DmexTponHbli xKypHaT «XUMUKA K
XUMUs». B KypHane TpEeACTaBICHO MHOXECTBO OIBITOB IO XHMUH,
COZICPIKUTCS MHOTO 3aHMMATEIbHOM HH(MOPMAIIUK, MO3BOJIAIONICH YBICUb
YUYCHHUKOB SKCIIEPHUMEHTAIBHOM YaCThIO IPEIMETA.
http://c-books.narod.ru JTuteparypa o XuMumu.

http://1september.ru/. XXypuan «IlepBoe ceHTSIOps» I yUUTEICH U HE TOIBKO.
B HéM npezcTaBieHO 0OJBIIOE KOIMYECTBO PA0OT YUYECHHKOB, B TOM YHCIIE U
YCCIIEIOBATEIIBCKOTO XapaKTepa.

http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIN MOpTAT
CO CChUIKaMH Ha 00pa30BaTelIbHbIE CANThI [0 XUMHH.

www.periodictable.ru  COopuuk crtareii O XHMHUYECKHX OJIEMEHTaX,
WUTIOCTPUPOBAHHBIN IKCIIEPUMEHTAMHU.

MarepunainbHO-TeXHHUYeCKOe U HH(POPMAIHOHHO-TEXHUYecKoe obecneyeHne
1. KaOuHeT XuMuu 1 XuMu4ecKas 1abopaTtopusi.
2. HaGops! peakTHBOB 1 J1a00paTOpHOE 000PYIOBAHUE TTO XUMHH.
3. llapocTepskHEBbIE MOAETN OPraHUYECKUX BEIIECTB U KPUCTAJUIMYECKUX PEIIETOK.
4. Komnerorep.
5. Konnekuuu npupoIHbIX COSTUHEHHUH, MUHEPATIOB, CHHTETUYECKHX BEIIECTB.
6. Mynbprumeauitabie mocooust: «Xumus 10-11 kmace», « XUMUS A1 BCEX».
Oo0opynoBanne kabuHeTa XUMUH

Kabunet xumuu o00pynoBaH cieliMaIbHBIM JEMOHCTPAIIMOHHBIM cToJIoM. /111t obecrieueHus Tydiieil BAAUMOCTH IEMOHCTPAIIMOHHBIN CTOJ
yCTaHABIICH Ha MOJNYyMe.

KaOuneT xuMuu o00pyn0BaH BRITSXKHBIM 1IKa(oM, pacrosioKeHHBIM Y HApY>KHOM CTEHBI BO3JIe CTOJIa yuuTens. [l npoBeaeHus
71a060PaTOPHBIX OMBITOB HCIIOJIB3YIOT TOJIEKO MUHU-CITUPTOBKH.

VYyeOHas 10cKa XOPOIIO OYHIIATHCS BIKHON I'yOKOM, H3HOCOCTOMKAs, TEMHO-3€JEHOTO 1[BeTa. YueOHas TocKa 000py1oBaHa cOQUTaAMH,
KOTOPBIC IPUKPETICHBI K CTEHE.

KaOuneTr xuMuu ocHal€H XOJOIHBIM U TOPSYUM BOJOCHA0)KEHUEM U KaHaIU3aIUeil.

B ka0uHeTe XMMHH €CTh aNITeYKa, B KOTOPYIO BXOJST:

1. )KryT KpOBOOCTaHABIMBAIOIIUA PE3UHOBBIA — | MIT.


http://www.chemistry.ssu.samara.ru/
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. ITy3bIpb mist nbaa — 1 mt. (rTMNOTepMUYECKUN makeT — 1 miT.).

. BuHT crepunbHbIA, UPOKKt 7 X 14 cM — 2 mT.

. bunT cTrepunpHblii 3 X 5 cM — 2 .

. bunT HecTepuibHBIN — 1 T.

. Canderku crepuibHbie — 2 YII.

. Bara crepunbHas — 1 ym.

. JlelixomnacTsIpb MPHUHOM 2 cM — | Kary1ika, 5 cM — | KaTymika.
. BakTepunuaHbIi J1EHKOIIIACTHIPh Pa3HbIX pazMepoB — 20 mmIT.

10. CnuptoBoii pactBop nozaa 5%-ublii — 1 ¢akoH.

11. Bonuslii pacTBop aMmMHaKa (HalIaTbIpHBIN CIUPT) B aMmIryiax— | yin.
12. PactBop nepokcuaa sogopoaa 3%-nb1ii — 1 yi.

13. Ilepmanranar kanus KpUCTaLIM4eCKuii — 1 y.

14. Ananerus 0,5 r B Tabnerkax — 1 ym.

15. Hacroiika Basiepuanbsl — 1 ym.

16. Hoxuaumsl — 1 mr.
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