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E.I1. lpoHoBa




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIECTBA OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOHM 00pa30BaTENbHON OCHOBBI B XOJI€
oOy4eHHs B €IMHCTBE OOpa30BaTENbHOW M TENAaroru4ecKOi NesTeNbHOCTH B COOTBETCTBHU C
BKJIFOUEHUEM COLIMOKYJIbTYPHBIX M JyXOBHO-HPaBCTBEHHBIX ILIEHHOCTEH, IPOBOJAMMBIX B
oOmiecTBe COONIONCHUS W HOPMAaMHU IOBEJCHHS M COOJIIOJCHUS IPOLEcca CaMOITIO3HAHMS,
CaMOpa3BUTHS U COLMATU3ALUHN 00Y4arOIIUXCSL.

JIM4HOCTHBIE Pe3yabTaThl OTPAXKEHUS CIOCOOHOCTH OOYUAIOIIMXCS PYKOBOJAUTH CUCTEMOM
ITO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALMM M PACIIMpPEHHUs OIbITa JEATEIBHOCTH Ha €€ OCHOBE, B
TOM YHCJIE B YaCTHU:

1) naTpUOTHYECKOT0 BOCIIUTAHUS :

LIEHHOCTHBIE OTHOILIEHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacJIeAu, IIOHHMMAaHHUE 3HAYCHU XUMHYECKOH HAayKu B COBpeMeHHOfI KNU3HU 06HI€CTB3,
CTIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpPMAIUEH O MEpeOBhIX JOCTIKEHUSIX M OTKPBITHSIX
MHPOBOM M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTh B HAay4YHBIX 3HAHUAX O YCTPOMCTBAX
MUpa 1 oOIIeCTBa;

2) BbICIIIEe 00pa3oBaHMe:

MPEACTABICHUE O CONMAJIBHBIX HOpPMax W MpaBWIaX MEXKIWYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
HCCIE0BATEIBCKOM, TBOPUECKOW M IPYTHX BUAAX ACSITCIBHOCTH, TIOJTOTOBKE K pa3HOOOpa3HOH
COBMECTHOH JICSITCIIBHOCTH TIPH BBIIOJTHEHUU YYCOHBIX, IMO3HABATEIBHBIX 3aJ]1a4, BBHITOJTHECHUU
XUMUYECKUX  OKCIIEPUMEHTOB,  COCTaBJIEHWHM  YYEOHBIX  MPOEKTOB, CTPEMJICHHSIX K
B3aMMOITIOHUMAHHUIO ¥ B3aUMOTIOMOIITH. B TPOIECCE ITOW y4eOHOU JAEATEIHHOCTH, aHAIM3UPYHTE
CBOC TIOBEJICHUE M TMOCTYIKHM CBOMX TOBAPHILNEH C TMO3UIIMA MOPAIBHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUI MOCIEAYIOMINX ICUCTBUM;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS |

MHUPOBO33PEHUYECKHUE HAaydyHble MPEACTaBICHUS O (U3NYECKUX CBOMCTBAX M COCTOSHHH,
COOTBETCTBYIOILIME COBPEMEHHOMY IOJIXO/Y Pa3BUTHUS HayKH U (pyHIaMEHTAIbHBIX IMPUHIMIIOB
Il TIOHMMAHUS CYIIHOCTH KapTUH MHpA, MPEACTaBIeHUs 00 OCHOBHBIX MPUHIMIIAX PAa3BUTUS
IPUPOJIBI, B3aMMOCBS3SX YellOBeKa € NMPUPOJHON Cpeloi, O poJiu XMMHMU B MO3HAHUU 3TUX
3aKOHOMEPHOCTEN;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJIEHHBIE HA MTOJyYeHHE HOBBIX 3HAaHUM B 001aCTH XUMHH,
HEOOXOJMMBIX JUIsI HAOMIOAECHUS 3a TpolleccaMM U HalpaBJICHUSIMH, IO3HABATEIbHOM,
MH(POPMALIMOHHON M YUTATEIbCKOM KyJIbTYPHI, B TOM YMCJIE HAaBBIKM PabOTHl C y4eOHBIMU
TEKCTaMH  CaMOCTOSTENIBHO, CIIPAaBOYHOM  JINTEPATYpOH, JOCTYHNHBIMH  TEXHUUYECKUMU
MH(GOPMAIIMOHHBIMH TEXHOJIOTHSIMH;

HHTEPCC K O6y‘ICHI/IIO 1 TIO3HAHHIO, J'I10603HaTeJ'ILHOCTL, TOTOBHOCTh U CHOCOOHOCTH K
CaMOO6paBOBaHI/IIO, HpOCKTHOﬁ U HUCCIIEA0BATEIbCKOM ACATCIIBHOCTH, K OCO3HAHHOMY BLI60py
HAIIpaBJICHHOCTU U YPOBHS O6y‘lCHI/I$I B IICPCIICKTHUBC,



4) popmupoBaHme KYJIbTYPhI 310POBbA :

OCO3HAHME LIEHHOCTEM JKHU3HM, OTBETCTBEHHOIO OTHOILEHUS K CBOEMY 3/I0pPOBbIO,
YCTaHOBKA Ha 3J0pOBbIH 00pa3 »W3HU, OCO3HAHUE IOCIECACTBUI M HENPUATHBIX BPEIHBIX
npuBblYeK (ynoTpeOleHue ajaKoroJis, HapKOTHUKOB, KypeHHs), HEOOXOIUMOCTh COOJIOACHUS
npaBui 0E30MaCHOCTH TMPH JBMKEHUH C XMMHYECKHMMH BEIIECTBAMU B OBITY M O00OCHOBaHHE
KU3HU;

5) Tpy10BOr0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHUYECKOMY HM3YYCHHIO Tpodeccuii M TpyAa, OTHOUIEHHE K TPyLy H
pe3ynbTaTaM TPYAOBOW IEATENBHOCTH, B TOM YHCIE HAa OCHOBE NPHUMEHEHMS IPEIMETHBIX
3HAHUW 10 XHMMHM, OCO3HAHHBI BbHIOOp WHIAMBUAYAJIBHONW TPAeKTOPUH, IPOJIOIKEHUE
0o0pa3oBaHUs C yU4ETOM JINYHOCTHBIX MHTEPECOB U CIIOCOOHOCTEHN K XMMHH, CBSA3SM UM yCIeXaw,
YCIENHOCTh MpodeccuoHalbHas JesTeIbHOCTh U Pa3BUTHE HEOOXOIMMBIX YMEHHH, TOTOBHOCTh
allanTUPOBAThCA B MPO(ECCHOHANBHON Cpene;

6) ’3Ko0JI0rnYecKoe BOCIIUTAHUE:

DKOJIOTHYECKOEe OTHOIIEHHE K MPUpOJie KaK MCTOYHHUKY JKM3HM Ha 3eMje, Ha OCHOBE ee
OCBEIIEHHS, TOHUMaHUE IIEHHOCTEH 3/I0pOBOTO M Oe30macHOro o0pasa JKM3HH, OTBETCTBEHHOE
OTHOIICHUE K CO6CTBCHHOMy MNPUHIUITY W TICUXUYCCKOMY 3JI0POBBIO, OCO3HAHHEC NPUHIOUIIOB
coOnrofieHns TpaBuyl 0€30MacHOro TOBEIEHUs Mpu paboTe C BellecTBaMH, a TaKXke B
YCTaHOBJIEHHOM TOPS/IKE, YTPOXKAIOLIEM 30POBBIO U JKU3Hb JTIOJICH;

CMOCOOHOCTH TPUMEHSTHh 3HAHUS, TOJYYSHHBIC NMPH W3YYCHUW XUMHH, JUISI PEHICHUS
3a7a4, OKpYXKaroIeH IPUPOIHOI Cpelibl, ISl TIOBBIIICHHUS YPOBHSI 0COO0H KYIbTYpPbI, OCO3HAHUS
rI00aBbHOTO XapaKTepa HKOJOTHYECKUX MPOOJeM U CIOCOO0B WX PEIICHUS C TMOMOIIBIO
METOJIOB XUMHH, SKOJIOTHYECKOTO MBIIIICHHS, HAaBBIKOB PYKOBOJICTBA UMM B TIO3HABaTEIILHOM,
KOMMYHUKATHBHOHN M COLMAIBHOM cepe. MpaKTHKa.

METAIIPEIMETPHBIE PE3YJIbTATbBI

B cocraBe MCTAIIPECAMCTHBIX PE3YJIbTATOB HMCHOTCA 3HAYUMBIC [JIA (bOpMHpOBaHHH
MHUPOBO33PCHUA 06meHay11HHe IIOHATHUA (38.KOH, TCOpH:, IIPUHIMII, THIIOTE3a, (I)aKT, CHUCTEMA,
nmponecc, OSKCICPUMECHT U z[pyrI/Ie), KOTOPBIC HUCIIOJB3YKOTCA B CCTCCTBCHHO-HAYYHBIX
XUMHUYCCKUX NpCIMETax U IMO3BOJIAIOT HAa OCHOBC 3HAaHUH M3 ATUX npeaMEeToOB (I)OpMI/IpOBaTL
NpeACTaBJIICHUA. O LCJIOCTHOCTH HaquOﬁ KapTUHBI MUPA, U YHUBCPCAJIbHBIC HAYyYHBIC JnencTBus
(HO3HaBaTeJ'H>HBIe, KOMMYHHUKAaTUBHBIC, pel"y.]'[ﬂTHBHHe), KOTOPBIC TIO3BOJISAOT o0ecreyuTh
IIOMOIIIb K CaMOCTOATCIIbHOMY IINIAHUPOBAHUIO U SIBHO y‘le6H0ﬁ ACATCIIBHOCTH.

Ilo3HaBaTeabHBIE YHUBEPCAJAbHBIC TEXHOJIOTUIECCKHE JeHCTBHUS



Ba3oBble JJornueckue aeiicTBuA:

METO/bl HCIOJIB30BaTh IPUEMBl JIOTMYECKOIO MBIIUICHU IIPM OCBOCHUM 3HAHUM:
PacKpbITh CMBICI MOHATUI (BBLAECIUTh MX XapaKTEPHbIE NMPU3HAKHU, COXPAHUTH B3aUMOCBSA3b C
JIPYrUMH TOHSATHSIMH), HCIOJIB30BaTh KOHIENIUH i OOBSCHEHUS OTHIENbHBIX (DaKTOB H
HaTpaBJICHUH, BEIOOPKY OCHOBAHUS M KPUTEPHUS JUIS KIACCU(PHUKAINNA XUMHYECKUX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHEHNE MNPUUMHHO- MOCIEAYIOUINE CBI3U MEXy 00ObEKTaMU M3y4eHUs,
CTPOSIT JIOTUYECKHE pacCyXJeHUs (MHIYKTUBHbBIC, JE€AYKTUBHBIC, II0 AHAJOTHSIM), JIEIar0T
BBIBO/IbI U 3aKJIOUECHUS;

YMETb MPUMEHATh B IpOLIECCe MO3HAHMS MOHATHM (IIpeIMETHbIE U METallpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, MCIIOJb30BAaTh B XHWMHH, MpPeoOpa3oBbIBaTh IIMPOKO
MpUMEHsSIEMble B XUMHH MOJICIbHbIE TNPEACTABIECHUS — XUMMUYECKUN 3HAK (CHMBOJIMYECKHE
AJIEMEHTHI), XUMUYECKYI0 (OpMYly U ypaBHEHHE, MEIULUHCKUN PEXKHUM — IMPHU BHIIOIHEHUH
y4eOHO-TI03HAaBATEIbHBIX 3a/1a4 , C YYETOM OSTHX MOJIEIbHBIX MPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh OTJIENbHbIE MPU3HAKU HM3Y4aeMbIX OOBEKTOB — AJIEMEHTAapHbIX BEILECTB U
(u3NyecKuX MPHUYMH, BBISABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CJIEICTBEHHBIE CBSA3U U
MIPOTUBOPEUMS B U3y4aeMBbIX MTPOLECCAX U SABICHUSIX.

ba3oBrble uccienoBareibcKkue AeiicTBHSA |

YMETb HCIIOJIB30BaTh IIOCTABJICHHBIC BOIIPOCHI B KAa4UCCTBC HHCTPYMCHTA IIO3HAHUSA, a
TaKXKXE€ B Kady€CTBE€ OCHOB IJId Q)OpMI/IpOBaHI/Iﬂ THUIIOTE3 IO HaNpaBJICHUIO K ITPaBHUIIBHOCTU
BbICKA3bIBA€CMBIX CY)KHCHHﬁ;

MpuoOpeTeHne OmbITa IO IJIAHUPOBAHHIO, OpPraHU3AalMK M MPOBEICHUIO YUYEHUYECKUX
AKCMEPUMEHTOB, YMEHHE HAOII0IaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBAThH €r0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHMS U BBIBOJBI MO pe3yJlbTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISIET OTUET O POAeTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHAJIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO PA3IIUYHBIX BUOB
1 (opM MpeCTaBICHHUS, TOJIY4aeMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHASI IUTEpaTypa
[0 XUMHUYECKOMY COJIEpXKaHUIO, CIpPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), OlLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE NPUMEHSTH Pa3InYHbIe METO/IbI M 3aIPOCHI MIPU MOUCKE U 0TOOpe HHPOPMAIMU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BHITIOJTHEHUS YUCOHBIX U TIO3HABATENIBHBIX 33134
OTIPEJETICHHOTO THIIA, NMPUOOPETEHUE ONbITa B OOJIACTU WCIOJIB30BAHUS WH(POPMAIIMOHHO -
KOMMYHUKATHBHBIX TE€XHOJIOTMH, BIaJCHUE KYJIbTYypOH, aKTHBHOE HCIIOJIb30BAHUE Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BbIOMpPATh ONTUMAIbHYIO (GOpPMY HpPEACTaBICHUS
uHGOpMAlMK U WUIIOCTPUPOBATh pellaeMble 337a4l MEepEeHOCHBIMH CXeMaMHM, JuarpaMMami,
Apyrumu popmamu rpadukoB U UX KOMOMHAIUSAMM;

YMCThb HUCIIOJIB30BAaTh U AHAJIM3HUPOBATH B IPOLECCE y‘le6H01>i U MCCIIEO0BATEIbCKOM
ACATCIBHOCTH I/IHCI)OpMaI_II/II-O O BJIMSAHUU IIPOMBIIIIICHHOCTH, CCIBCKOI'O XO3$II>'ICTBa, CCJILCKOI'O
X03siCTBa U TPAHCIIOPTA Ha COCTOSIHUC OKPY)KaIOIJ_[Cﬁ HpHpO,[[HOﬁ CpCabl.



KOMMyHI/IKaTI/IBHLIe YHUBEPCAJTIbHBIC TEXHOJOTNIECKUE JelCcTBHUA:

HaBBIKM 3aJIaBaTh BOMPOCH! (B XOA€ auayiora v (Win) OOCYXKACHHS) IO CYIIECTBYIOIICH
oOcykmaemMoil TeMe, (OpPMYIHpPOBATH CBOM MPEAIOKECHHUS OTHOCHUTEIBHO BBIMIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

AOCTMIKCHUSA PE3YJIbTATOB, ITOJYUYCHHBIX B II03HaBaTEIbLHOU ACATCIIBHOCTU B YCTHBIX H
IINCBbMEHHBIX TEKCTaxX; AcjIaThb MMpE3CHTALUIO PE3YyIbTAaTOB BBITIOJTHCHU A XUMHUYCCKOT'O
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOPATOPHON pPAOOTHI MO HMCCICIOBAHUIO CBOMCTB
BEILIECTB, YU€OHOTO MPOCKTA);

METO/bl COTPYJHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOW IO3HABATENbHOW U
HCCIIEIOBATENIbCKON JIEATENIbHOCTH TPU BO3HUKHOBEHHM MpOOJEeM Ha OCHOBE Ydé€ra OO0IIMX
MHTEPECOB M COTJIACOBAaHUS MO3ULUN (00CYXIeHUs, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYPMBI»,
KOOpJIUHAIUS JIEHCTBUN YYaCTHHUKOB, ONPEJEIICHUE OINpEACTCHHBIX MO0 KPUTEpUsSM KayecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PerJIHTI/IBHI)Ie YHUBEPCAJIBbHBIC TEXHOJOTINHIECCKUE lIBﬁCTB]/IﬂI

YMEHHE CaMOCTOSTEIBHO ONPENCsATh IeNU JeATeTbHOCTH, IUIAaHUPOBaTh, HW3Yy4YaTh,
KOHTPOJHUPOBaTh U TpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
Haubosee 3 PpeKTUBHBIE METO/IbI PEHICHHS] HAYUYHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSATEIILHO
COCTaBIISATh WJIM KOPPEKTHPOBATh MPEIIOKEHHBIM alrOpuT™M JEHCTBUH NpU BBINOJHEHUU
3aJlaHuil ¢ y4€TOM MOJy4eHHs] HOBBIX 3HAHMM M3ydaeMbIX OOBEKTOB — BEIIECTB W PEAKIHi ,
OIICHUBATh COOTBETCTBHE IOJyUEHHOTO pe3ysibTaTa 3asBJICHHOM IIeNH, YMETh HCIOJb30BaTh U
aHaAJIM3UPOBATh KOHTEKCTHI, MpeAsiaraeMble B GyHJaMEHTAIbHBIX 3aauax.

INPEAMETHBIE PE3YJIbTATbBI

B cocraBe nmpenMeTHBIX pe3ybTaToOB [0 OCBOCHHIO COJIEPKaHMUs, YCTAHOBJICHHOTO JAHHOMN
benepanbHOl paboyeil MpPOrpaMMOi, MOTYYEHbI: MOJTy4YeHHbIE 00y4YaroUIuecss UMEIOT HaydyHbIe
3HAHWS, HABBIKM W JCWCTBUSA, XapaKTepHbIE Ui MPEeAMETHON oOmactu «XuMHS», BUIbI
JEeSITENFHOCTH 10 TIOTYYEHUIO HOBBIX 3HAHUH, NX SKBUBAJICHT, TPeoOpa3oBaHre U IPUMEHEHHUE B
pa3IMYHBIX BapHaHTaX. COBPEMEHHBIN 1 HOBBIM.

K xoHiy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y O0OyUAIOINUXCS YMEHUI:

PACKPBITE CMBICII OCHOBHBIX MOHSTHUH: aTOM, MOIJICKYIJIA, XUMHUYECKUMN 3JICMCHT, IPOCTOC
BCIICCTBO, CJIOXHOE€ BCIICCTBO, CMCChb (OI[HOpOI[HaSI n HeﬁTpaﬂLHaH), BaJICHTHOCTD,
OTHOCUTCIIbHAsA aTOMHass W MOJICKYJIApHAass MaccCa, KOJMYCCTBO BCLIECCTBA, MOJIb, MOJIApHAA



Macca, MaccoBas J0JII XHUMHUYECKOTO 3JIEMEHTa B COCJMHEHUSX, MOJSIPHBIA. 00beM, OKCHI,
KHCJIOTa, OCHOBA, COJIb, AJIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl peaKuus,
KJaccu(uKanus XUMUYECKHX BemiecTB: [IpuHimmel coequnenuii, Pexxum pasnoxxenus, ®opma
npespaieHus, ®opma obOMeHa, 5K30- U SHAOTEPMHUUECKUE SIBJIEHUS, SBJICHHE XUMHUYECKOTO
spdexTa, aTroM aroma, 3JIEKTPOHHBIA CIOW aroma, aTroMHas OpOuTadb, paguyc aToMma,
XMUMMUECKasl CBSI3b, MOJSPHAS M HENOJSpHAsl KOBAJIECHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH,
aHUOH, PacTBOP, MaccoBas J10Jis BellecTBa (IIPOLIEHTHAsI KOHIIEHTpalUsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX OCHOBHBIX TOHATUH M MPUMEHSTb 3TU
MIOHSTHS TIPU OMMCAHUU BEILIECTB U X IPOSBICHUIA;

UCIOJB30BaTh XWMHUYECKYI0 CHMBOJHKY JJISI COCTaBJICHHS (OPMYNI BEUIECTB U
(bU3HYECKUX BEIIECTB;

OTIpEe/IeNIEHNEe BAJIEHTHOCTH aTOMOB 3JEMEHTOB B OWHAPHBIX COEIUHEHMSIX, CTEIEHU
OKHCJICHUS AJIEMEHTOB B OMHAPHBIX COEMHEHMSIX, IPUHAJUIEKHOCTH BEUIECTB K ONPEAEICHHOMY
KJIacCy COeauHEHUN 1o (opmyrnaMm, BUIAa XUMHUYECKHUX CBsi3el (KOBaJIGHTHAs W HMOHHas) B
HEOPraHUYECKUX COEAMHEHUSIX;

PacKpbITh CMBICI Tepuoanyueckoro 3akoHa JI. 1. MeHneneeBa: MOHSTh MOHMMaHUE
MIEPUOANYECKON 3aBUCHMOCTH CBOMCTB JJIEMEHTOB OT HX HOJIOKeHUM B Ilepuonmueckoi
CUCTEME, COXPaHUTh COXpaHEHHE MacC-BeIEeCTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYISIPHOTO
y4eHus, 3aKoHa ABOTajpo;

Onucatb ¥ 0XapakTepu30BaTh TAOINYHYIO popMy 31eMeHTOB [lepnoanyeckoil cuCTEMBI:
MIPe/ICTaBUTh MOHATHS «TJIaBHas noArpynna (A-rpymnmna)» u «nobounas noarpynna (b-rpymma)y,
Majble ¥ OOJbIIME TMEepHOJbl, COOTHECTM 3HAUEHHUs, KOTOpPblE UMEIOTCS B Taliuie
«Ilepnoguueckass cucrteMa sJIEMEHTApHBIX 31emMeHToB [I». . M. MeHneneeBa» ¢ 4UCIOBBIMH
JJIEeMEHTaMU aTOMOB JJIEMEHTOB (COCTaB M 3apsl sapa, oOIee YHCIO JIIEKTPOHOB U
pacnpezesieHue uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKUE AJIEMEHTBI, HEOPraHMYECKHUE BEIECTBA, XUMHUYECKHE
CBOMCTBA (TTO0 BUAY U COCTABY, BXOJISIIINE B COCTAaB BEIIECTB, MO TEIIOBOMY A (DeKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEPK/Jasi ONUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX OCHOBAHUM, COOTBETCTBYIOLIMX
XUMUYECKUM BEIIECTBAM;

MIPOTHO3UPOBATh CBOMCTBAa BEUIECTB B 3aBHCHUMOCTH OT UX KaueCTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IPOTEKAHUSI XMMUYECKUX MPEBPALLECHUN B PA3JIMYHBIX YCIOBUSAX;

COIIOCTABUTh OTHOCHUTEJIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccy BEUIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMeHTa Mo (hopMylie COeTMHEHNs, MACCOBYIO JIOJIO BEIIECTBA B PacCTBOPE,
IIPOBECTHU PACUETHI 10 YPABHEHUIO XUMUYECKOTO COCTOSIHUS;

MIPUMEHATh OCHOBHBIE OIEpPALMM MBICIUTEIBHOU JESATENBbHOCTH — aHajJu3 U CUHTE3,
CpaBHeHHME, 000OIIeHHe, cucTeMaruzaius, KiaccupuKalus, BbISBICHUE NPUYUHHO-
CJIE/ICTBEHHBIX CBSI3€M — JJIs1 U3yUEHHsI CBOMCTB BEILIECTB U MPHUPOJHBIX SIBJICHUM, €CTECTBEHHO-
HayyHble METOJbl TO3HAHWS — HaONIOIEHUE, W3MEpPEHUE, MOJEIHPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICIIUTEIILHBIN) ;

coOnroAaTh TMpaBWia TEXHMYECKOTO oOOecredeHuss TOCyAod U J1abopaTOpHBIM
o0opyJoBaHHEM, a TaKXkKe IMpaBuja oOOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
3QPEKTUBHBIMU 10 3aBEPLICHUIO JTa00PATOPHBIX XMMHUYECKHX OIBITOB MO MOIYyYEHHIO U cOOpy
ra3o00pa3HbIX BELIECTB (BOJOPOA U rasa), IPUroTOBJIEHUIO pAaCTBOPOB C OMPEAETICHHOM Maccoi
JI0JIE PACTBOPEHMs BELIECTBA, INIAHUPOBATh M MPOBOJUTH XMMHMUYECKHE DKCIEPUMEHTHI. I10
pacro3HaBaHUIO PAcCTBOPOB INEIOYEH M KHUCIOT C MOMOIIbI0 MHIMKATOPOB (eHon (JIakMyc,
¢bTanenH, METUIIOPaHXK U JIPyTHUe).



Conepxxanue y4eOHOro nmpeamera

BBenenne .ATOMBI XUMHYECKHX 3JIEMEHTOB. 1 64

[Ipenmer xumuu. XuMus - HayKa O BEIIECTBAX, UX CBOMCTBAX U NPEBPALCHUSIX.

BemecrBa. [loHsATHE O XMMHYECKOM 3JeMEHTE M (popMax ero CyIiecTBOBAaHHS: CBOOOIHBIX
aTOMax, MPOCTBIX U CJIOKHBIX BELIECTBAX.

[IpeBpamenus BemecTB. OTINYME XUMHUECKUX PEAKIUI OT PU3HMUECKUX SBICHUH.

Poxp xumMuu B J)KU3HH YesioBeKa. XeMO(PHIns U XeMopoOusl.

Kpatkue cBenenus u3 uCTOpUM BOZHUKHOBEHUA U pa3BuTusa xumuu. [lepuos anxumuu. [lonsarue
o ¢umrocodpckom kamue. Xumus B XVI B. Pa3zButne xumum Ha Pycu. Poiib oTeuecTBEHHBIX
YUEHBIX B CTAHOBJICHUM XMMHYECKON Hayku — pabotsl M. B. JlomonocoBa, A. M. bytieposa,
. . Menneneena.

XuMHu4ecKkasi CHMBOJIMKA. 3HAKH XUMUYECKHUX DJIEMEHTOB U IMPOUCXOKICHUE UX Ha3BaHUU.
Crpykrypa nepuoauueckoil cucreMbl xumudeckux snemeHToB JI. M. MenneneeBa: mamnbie u
00JIbIIME MEPUOIbL, TPYMIBI U NOArpyIIbl (TaBHas U noboynast). [lepuoauueckasi cucrema Kak
CIPaBOYHOE NOCOOME IS MTOTYUYEHUS CBEICHUN 0 XUMUYECKUX JIEMEHTaX.

Xumunueckue popmMyisl. UHAEKCH U KOAPOUIUEHTHI.

CocraBiieHre XUMHUYECKUX OpMYII.

OTHOcUTENbHBIE aTOMHAS M MOJIEKYJISIPHAS. MACCHI.

Pacuer MaccoBoif 10711 XUMHUYECKOTO 3JI€MEHTa 10 GopMyJie BEIIEeCTBa.

Pacuetnpie 3agaum. 1. HaxoxaeHue OTHOCHTENBHOM MOJIEKYISIPHOM MacChl BEUIECTBA IO €ro
XUMHUYECKON Gopmyre. 2. BelunciaeHne MaccoBoil JOIM XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE I10
ero opmyre.

OcHOBHbBIE CBEJIEHUS O CTPOCHHU aTOMOB. ATOMBI Kak (opMa CyIIECTBOBAHUN XMUMHUYECKUX
aneMeHTOB. Jloka3aTenbCTBa CIOKHOCTH cTpoeHus: atoMoB. OmnbiTel Pesepdopaa. [lnanerapuas
MoJenb crpoeHuss atoma. CocTaB aTOMHBIX SAEp: MPOTOHBI M HEUTPOHBI. OTHOCHUTENIbHAs
aToMHas macca. B3anMOCBs3b NOHATHI « MPOTOH », « HEUTPOH », « OTHOCUTEIbHAs aTOMHAs
Macca». COBpEMEHHOE ONPECICHUE MOHITHS «XUMHUYECKHUI JIEMEHT». DJIEKTPOHBIL.

N3o0TOmBl Kak pa3sHOBUAHOCTH aTOMOB OJHOTO XMMHMUYECKOro 3JeMeHTa. 3MeHeHue uucna
MIPOTOHOB B sJIpe aromMa — 0Opa30BaHHWE HOBBIX XMMHYECKHX DJIEMEHTOB. V3MeHeHHe uucia
HEHTPOHOB B si/ipe aToMa — 00pa3oBaHKe N30TOIOB.

CtpoeHue 3JIEKTPOHHBIX 000JI0OYEK aTOMOB XUMHUYECKUX AmeMeHTOB Ne 1—20 mepuoanueckoi
cucremsl JI. 1. MenpneneeBa. [loHsiTue 0 3aBEpIICHHOM M HE3aBEPLICHHOM 3JEKTPOHHOM CJIO€
(?HEpreTHYEeCKOM ypOBHE).

[lepuoanueckuil 3aK0H U EpUOJUUECKAsl CUCTeMa XUMUYecKux aeMeHToB /1. 1. Menneneesa u
CTpOEHHE aTOMOB: (DHU3MYECKHI CMBICH TOPSAKOBOIO HOMEpa 3JEMEHTa, HOMEpa TPYIIbL,
HOMEpa Nepuoja.

N3menenue cBoiictB amementoB B I[ICXD JI. W. MenneneeBa. IlpuuuHbl u3MEHEHUs
METAJUIMYECKUX U HEMETATIMYECKUX CBOICTB B IIEPUOIaX U IPYIIAX.

XapakTepucTUKa XHMHYECKHX JJIEMEHTOB Ha OCHOBaHMM ux mnojoxenus B [ICXD JI. W.
MeneneeBa U CTpOECHHS aTOMa.

Nonnas cBs3b. [lonstue 00 MOHHON cBs3H. VI3MeHeHHe uncia 3JIEKTPOHOB HA BHEIIHEM JJIEK-
TPOHHOM YpOBHE aToMa XHMHYECKOTO »JJIEMEHTa — 00pa3oBaHHE TMOJIOKHUTEIbHBIX H
OTpUIaTeNbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB M HeMeTanioB. CXxeMbl
oOpa3oBaHus HOHHOM cBs3U. OOpa3oBaHre OMHAPHBIX COCTUHEHHIA.

KoBanentnas HenossipHass XUMUYECKasi CBsI3b. B3anmonelcTBie aTOMOB XUMUYECKUX 3JIEMEH-
TOB-HEMETAIJIOB MEXAy co00i — o00pa3oBaHME ABYXaTOMHBIX MOJIEKYJ TMPOCTHIX BEIIECTB.
DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIHI.

KoBanentnas nonsipasi cBsizb. B3aumMopeiicTBHE aTOMOB XMUMHYECKUX 3JIEMEHTOB-HEMETAIIJIOB
MeX]ly co00if — 00pa3oBaHHe OMHAPHBIX COSAMHEHHI HEMETaIOB. DIEKTPOOTPULIATETLHOCTD.
Meramnueckast cBsi3b. B3auMojeiicTBHE aTOMOB XMUMHUYECKHUX 3JIEMEHTOB-METAIJIOB MEXKIY
co0oif — 00pa3oBaHNE METANTMYECKUX KPUCTAIIIOB.



IIpocthie BemecTBa (7 4)

[IpocTrie BemecTBa Metamibl. [lojokeHre MeTauioB B NMEPHOIMUYECKON CUCTEME XUMHUYECKUX
anemeHtoB JI. M. Menneneea. Baxnellmme npocThle BEMIECTBA — METAJUIBL KEJE30,
ATFOMUHWH, KabI[UH, MarHui, HaTpwid, Kanuii. O0mue Gu3ndeckue CBOMCTBA METAIIOB.
[Ipocteie BemecTBa- Hemerauibl. [lojloKeHME HEMETAIIOB B IEPUOJUYECKONM CHCTEME
xumuueckux anemeHtoB . M. MenneneeBa. BaxHeiire npocTble BEMIECTBA — HEMETAJUIbL,
oOpa3oBaHHBIC aTOMaMH KHCJIOPOJia, BOJIOPOa, a30Ta, cepbl, hocdopa, yriepoaa. CriocoOHOCTh
aTOMOB XHUMHYECKHX JIEMEHTOB K 00pa30BaHUI0 HECKOJIbKHUX MTPOCTHIX BEIIECTB — AJUIOTPOTIHSL.
AmnorporHble  MoaupuKamuu  Kuciopona, ¢ochopa u  onoBa. Meramuueckue U
HEMETAJUTMYECKUE CBOMCTBA MPOCTHIX BelIeCTB. OTHOCUTENHHOCTD ACJICHUS MPOCTHIX BEIIECTB
Ha METaJUThl U HEMETAJLIBI.

KonunuectBo BemectBa. Monbs. MossipHas Macca. MossipHblii 00beM ra3000pa3HbIX BELIECTB.
[loctosinHas ABoranpo. 3akoH ABorajapo. KpaTHble eIMHHIBI KOJMYECTBA BEILIECTBA —
MWUTUMOJIb U KUJIOMOJIb, MAJUTUMOJISIPHAS. U KMJIOMOJISIPHASI MacChl BEIIECTBA, MUJUTUMOJISPHBIN
1 KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

Pacuets! ¢ ucnonb30BaHNEM TTOHATHH «KOJIMUYECTBO BEIIECTBA», «MOJIIPHAS MacCay, «MOJISTPHBIM
00bEM razoBy, «IIOCTOSTHHAS ABOTAAPOY.

CoeguHeHus1 XUMHYECKHX 3JIeMeHTOB (144)

CrerneHb OKHUCICHHS W BaJICHTHOCTh. OrmpeneneHue CTENEHU OKHUCICHHUS DJIEMEHTOB TIO
XUMUYECKOH (HhOopMysie COeTUHEHHS.

CocraBnienne GpopmMys OMHAPHBIX COCTUHEHHH, OOIMMIA CITOCO0 X HA3BIBAHMUS.

Baxneiimme kmacchl OMHAPHBIX COCAMHEHWH - OKCHIBI M JIETy4HE€ BOJOPOJHBIC COCIUHCHHS.
bunapHable coemMHEHMS: OKCHABI, XJOpuubl, cyabduasl u nap. CocrtaBieHue ux Gopmyi.
[IpencraBuTenu OKCUIOB: BOJA, YIVIEKHCIBIM ra3 W HeramieHas u3BecTb. lIpencraButenu
JETYYHX BOJAOPOIHBIX COSIUHEHHUI: XJIOPOBOIOPOA U aMMHUAK.

OcHoBaHMs, WX COCTaB M Ha3BaHHWA. PacTBOPUMOCTH OCHOBaHMM B Boje. TabOiwuia
PacTBOPUMOCTH THAPOKCHUIOB U coJiel B Bojie. [IpencraBuTtenu mieiaoyeil: rTuAPOKCUAB HATPUS,
Kamusi 1 Kanpius. [loHATHe O KauecTBEeHHBIX peakuusax. Wuaukatopsl. M3MeHeHue okpacku
MHMKATOPOB B LIEIIOYHOM cpeje.

Kucnotsl, ux coctaB u Ha3zBanus. Knaccubukanuusa kucnot. IlpencraBurenu KucioT: cepHas,
coJisiHas U a30THasA. VI3MeHeHne OKpacKy WHIMKATOPOB B KUCIOTHOM cpeie.

Conu Kak MpPOU3BOJHBIE KUCIOT U OcHOBaHUM. VX coctaB u HazBaHus. PacTBopuMocTh coeil B
Boje. [IpencraBurenu coneit: xjaopua HaTpusi, KapOoHat U docdar KanbLus.

Amop(dHbIe U KpUCTAITTMYECKHE BeulecTBa. MeXMOJEKYIsIpHbIE B3auMoaAeHcTBUA. THIIBI Kpu-
CTAJUIMYECKUX PELIECTOK: HOHHAs, aTOMHAas, MOJIKYJspHas M MeTajuindyeckas. 3aBUCHMOCTh
CBOMCTB BEIIECTB OT THUIOB KPUCTANIMYECKUX peIIeTOK. BelecTBa MOJIEGKYISIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH TMOCTOSHCTBA COCTaBa JJIsi BEIIECTB MOJICKYISIPHOTO
CTpOCHUSL.

Uuctele BemecTBa U cMecu. [IpuMepsl KUIKUX, TBEPIABIX M ra3000pa3HbIX cMmeceil. CBolicTBa
YHCTHIX BellecTB W cMmeceil. Mx coctaB. MaccoBas u oObeMHasl J0OJIM KOMIIOHEHTa CMECH.
Pacuetsl, cBsI3aHHBIE ¢ UCMOJIB30BAHUEM TOHATHUS «OJISD».

N3menenns, npoucxoasiuue ¢ Bemecrsamu (11 u)

Ouznyeckue SBICHUS - SBICHUS, CBS3aHHBIE C W3MEHEHHEM KpPUCTATUYECKOTO CTPOSHUS
BEI[ECTBA MPH TOCTOSHHOM ero cocraBe. Du3nWyecKue SBICHUS B XUMHH: JUCTUIUIALNA,
KpUCTAIIIN3all1s, BIMTAPUBAHUE M BO3TOHKA BEIIECTB, IEHTPUPYTUPOBAHUE.

XUMUYECKUE peaKIu- SBJICHHs, CBS3aHHbIE C I3MEHEHUEM COCTaBa BemlecTBa. [Ipu3Haku u yc-
JIOBUS TPOTEKaHMsS XUMHUYEeCKHX peakuuid. [ToHsTHE 00 5K30- U PHIOTEPMUUYECKUX PEAKITUSX.
Peakuuu ropeHHMs Kak YacTHBIA CIoy4all SK30TEPMHUYECKHX pEaKIUi, MNPOTEKAIIHUX C
BBIJICJICHUEM CBETA.

3aKOH COXpaHEHHUsI MAacChl BEIIECTB.

XuMHuuecKkrue ypaBHEHUsS. 3HaueHHE HHAEKCOB U KoddduimeHToB. CocTaBieHHE YpaBHEHUN
XUMHYECKUX PEaKInu.



Pacuersl mo XxumMu4eckuM ypaBHEHUsIM. PellieHne 3a7au Ha HaX0XkAEHUE KOJIMYECTBA BELIECTBA,
Macchl WM 00beMa MPOYKTa PEaKIMH 110 KOJMYECTBY BEIIECTBA, MAacCe UM 00BEMY HCXOTHOTO
BELIECTBA. PacueTsl ¢ HUCIOJIb30BAHUEM IOHSTHS «HOJS», KOIZA UCXOJHOE BELIECTBO JIAHO B
BUJE pacTBOpa C 3aJaHHOM MacCOBOM JOJIEM PACTBOPEHHOrO0 BELIECTBA WM COJEPHKUT
OIPEAEIIEHHYIO JIOJIIO PUMECEM.

Peaknuu paznoxenus. [lonarue o ckopoctu xumudeckux peakuuid. Karanmmusatopsl. @epMeHTSI.
Peakiun coemuuaenus. Karanutudeckne W HekatanuTudeckue peaknun. OOpatumbie u
HEOOpaTHUMBIE PEaKITHH.

Peakuuu 3amenieHus. DNEKTPOXUMHUUYECKUN Pl HAIPSDKEHUH METasIOB, €ro MCIOJIb30BaHUE
JUIS [IPOTHO3UPOBAHUS BO3MOYKHOCTU IPOTEKAHUsI PEaKLM MEXAy METaulaMU U pacTBOPaMHU
KHUCIIOT. Peakuiny BEITECHEHUS OJJHUX METAJUIOB U3 PACTBOPOB UX COJIEH JPYrMMHU MeTalljlaMHu.
Peakuun oOmena. Peakuum HeWTpanu3auuu. VYClOBHUS MPOTEKaHUsS peakuuid oOMeHa B
pacTBopax J10 KOHIA.

Tunel xXuMHUecKUX peakuuii (0 MPU3HAKY «YHUCIO M COCTaB MCXOJHBIX BEUIECTB U MPOJYKTOB

peakiun») Ha TMPUMEPE CBOMCTB BOJBI. Peakiusi pasiioxKeHUs: — dDJIEKTPOJU3 BOJAbI. Peakmuun
COCIMHEHUS — B3aMMOJICHCTBUE BOJbl C OKCHUIAMHU METAUIOB W HeMmeTauioB. [loHsTne
«ruapoKcuaby. Peaknuum 3aMelieHUss — B3aMMOJICWCTBHE BOJBI C  IICJIOYHBIMA U

IIeJIOYHO3EeMEIbHBIMU  MeTajulaMu. Peaknuu oOMeHa (Ha mnpumepe ruapoiusza cyiabhuia
QTIOMHUHUS U KapOHia KaabIus).

PacrBopenue. PacTBopbl. CBoOliCcTBa pacTBOPOB 3J1eKTPOJIUTOB (204)

PactBopenue kak ¢gusnko-xumuueckuid npoiecc. [loHaTtue o ruapatax U KpUCTAJUIOTHApATaX.
PactBopumocTs. KpuBbie pacTBOPUMOCTH KaK MOJEIb 3aBUCHMOCTH PAacCTBOPUMOCTH TBEPBIX
BEIIECTB OT TeMmIlepaTypsl. HachllieHHbIe, HEHACHINIEHHbIE W TIEPECHIIIICHHBIE PACTBOPHI.
3HayeHHUe pacTBOPOB JJISI IPUPOJIBI U CETBLCKOTO X031 CTBA.

OnekTponuTHiecKass  auccormanusa. [loHatne 00  AIEKTPOJUTHYECKOW  JTUCCOIMAIUH.
DJIEKTPOJIUTHI U HEAJIEKTPOJUTHL. MeXaHWU3M JUCCOIMALMU JIEKTPOJIUTOB C PA3JIMYHBIM THUIIOM
XUMUYECKON CBsi3u. CTENeHb ANIEKTPOJUTHYECKON nuccormanuu. CuiabHbIE W clla0ble
BIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU IEKTPOJIUTUIECKON TUCCOIUAIIUH.

HNoHnHble ypaBHEHUs peakluid. YCIIOBHs MPOTEKAHUS PEaKIMH OOMEHa MEXIY AJICKTPOJHTAMHU
JI0 KOHIIA B CBETE MOHHBIX IpeacTaBieHnid. Kitaccudukanus HOHOB U X CBOMCTRBA.

Kucnotel B cBeTe Teopuu anmekTpoiauTudeckoil auccounammu. Kiaccudukanus. duccormmarus
KHUCJIOT M MX CBOMCTBAa B CBETE TECOPHUH DJICKTPOJUTHYECKON Iuccoluanuu. MonekynspHble U
WOHHBIE  YpaBHEHMS  peaklWid  KUCJIOT. B3auMmoneilcTBhE€  KHUCIOT C  MeETaJulaMH.
DJIEKTPOXUMHUYECKUN PAJl HANPSHKEHUH METauloB. B3auMoJelCTBUE KHUCIOT € OKCHUIAMH
MeTaJuioB. B3auMojelicTBue KUCIOT C OCHOBAHUSMHM — pEaKIUs HeWTpanuzanuu. Bzaumomei-
CTBHE KHCIOT C COJisIMH. lcrmosib3oBaHWE TaOMUIlBI PACTBOPUMOCTH IS XapaKTEPUCTUKH
XUMHYECKUX CBOHCTB KHUCIIOT.

OcHOBaHHUS B CBETE TCOPHH IJICKTPOJUTHUYECKON nuccormanuu. Knaccudukamms. Jucconmarms
OCHOBAHMH U MX CBOMCTBA B CBETE TCOPUHM AIEKTPOJIUTUUECKON nrccounanuu. Baumoaeiicteue
OCHOBaHMH C KHCJIOTaMM, KHCJIOTHBIMH OKCHIaMd U coJiaiMu. HMcrmoap3oBaHue TaOIHIBI
pacTBOPUMOCTH  JJIl XapaKTEPUCTUKM XMMHUECKHMX CBOWCTB OCHOBaHUW. PasnoxxeHue
HEpPacCTBOPUMBIX OCHOBaHH MPU HarpeBaHUU.

O60061eHne cBeeHu 00 OKCUAaX, UX KIaccu(PUKauy U XUMUYECKIX CBOMCTBAX.

Conu B cBeTe TEOpHUH dIEKTpoIuTHUecKol mauccornuanuu. Knaccupukanus. CBoiicTBa coneil B
CBETE€ TEOPUHU DJIEKTPOJUTUYECKOW Juccouuanuu. B3anmonelicTBue colied ¢ MeTallaMH,
YCIIOBHSI MPOTEKAHUs ATUX peakiuil. B3zaumojnencTBue cojied C KUCIOTaMH, OCHOBaHUSIMU M
conmssmMu. Mcnonp3oBanue TaOIUIBI PACTBOPUMOCTH TSI XapAKTEPUCTHKHA XUMHUYECKIX CBOWCTB
COJIEH.

I'eneTnueckass CBs3b MEXKJy KIacCaMHd HEOPraHWYECKUX BelIecTB. ['eHeTHueckue psjibl
METaJIJIOB U HEMETAJIJIOB.



OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENIb U BOCCTAHOBHUTEINb, OKUCIECHUE U
BoccTtaHoBlieHHe. COCTaBIICHHE YPABHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN Me-
TOJIOM BJIEKTPOHHOTO OanaHca.

CBoiicTBa BelIeCTB U3yYEHHBIX Ki1accoB coenuuennid B ceere OBP. CBoiicTBa MpoOCTHIX BEIIECTB
— METAJIOB M HEMETAJJIOB, KUCJIOT U COJICW B CBETE MPEICTaBICHHA 00 OKUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX MPOIIECcCax.

TemaTuueckoe IJIAHUPOBAHUE C YKA3aHUEM KOJIUYECTBA YaCOB, OTBOAUMBIX HA OCBOCHHUE

KaKI10Hd TeMbI

Ne | Tema ypoxka [{eneBble TPUOPUTETHI C Meroas! 1 npuemsl ¢ | Kos-Bo
n/n Y4€TOM MPOTPaMMBbI Y4€TOM MPOTPaMMBI | YaCOB
BOCITUTAHUS BOCIIUTAHUS

1 Xumus-HayKa 0 VYcraHnosnenue - IOpYyYEHUE; 1
BeIlleCcTBaX, JAOBEPHUTECIbHBIX OTHOLIIEHUU - npocr,6a YUYUTECIIA,
CBOMCTBaAxX U MECXKOY YIHUTEIIEM U €TI0 - IOOOCPKKA,
[IPEBPAILIEHUX Y4E€HHUKaMH, CTOCOOCTBYIOIIUX | - TIOOIIPEHHE.

TMO3UTHBHOMY BOCTIPUSTHIO
yJanMucs TpeOOBaHUN 1
poch0 yuuTes,
MIPUBIICYCHUIO UX BHUMAHUS K
00CyX1aeMoil Ha YpOKe
uH(bOpMaLIUY, aKTUBU3ALUN UX
IIO3HABATEILHOU
JIeSITENIbHOCTH.

2 [TpeBpamenus [ToOyxneHue MKOJILHUKOB - TIpaBUJIa 1
BerecTB. PoJsb coOmroaaTh Ha ypoKe MOBE/ICHUS Ha
XUMUHT 0OILIEPUHSTHIE HOPMBI YpOKE;

B SKH3HI MOBE/ICHUS, MTpaBuiia OOUIEHUS | - COOMIOnEeHUE
YeJIOBeKA C YUUTEJISIMU U IIKOJIbHUKAMU, | TEXHUKU
MPUHITUIIEI YIeOHOM 0€3011acCHOCTH B
JTUCIUIUINHBI U CHEeIHAJIbHBIX
CaMOOpPraHU3alUH. KaOMHEeTax;
- YCTaHOBKa B
Hayasie ypoka
«YCIBIINM IpyT
Jpyra nIpu OTBETE Ha
YPOKEY.

3 ITepnognueckas [TpuBneueHne BHUMaHUS - UHULIMUPOBaHUE 1
cucTeMa XUMHU- y4aluxcs K 00CyXIeHUS
YeCKUX LEHHOCTHOMY aCIEeKTY y4eOHOM TPOOIEMBI;
9JIEMEeHTOB. 3Haxy | U3Y4aeMbIX Ha ypOKax - BBICKa3bIBaHHE
XUMIUECKIAX SIBJICHUM, OpraHu3alus uX CBOEr0 MHEHMUS,
JTIeMEHTOR paboThI ¢ moTy4aeMon Ha - BBIpabOTKa CBOETO

YPOKE COLMATIBHO 3HAYUMOM OTHOILIEHHUS K
uHpopmManmen npoOieme.

4 Xummueckue ¢gop- | Mcnonssosanue - JIEMOHCTpAIHUS 1
myssl. Ot- BOCIIUTATEIbHBIX JIETSIM TPUMEPOB
HOCUTeTbHAS BO3MOJKHOCTEH Co/iepKaHus OTBETCTBEHHOTO,
ATOMHAS 1 MO- y4eOHOTrO0 TpeMeTa TpakIaHCKOTO




JeRyJIspHas
Macca

MOBENICHUS,
MIPOSIBIICHHUS
YeJIOBEKOIIO0US 1
JI00pOCEpPACUYHOCTH;
- 1o00p
COOTBETCTBYIOIINX
TEKCTOB JIJISl UTCHUS,
3a/1a4 JJIsl perieHus,
MPOOIEMHBIX
CUTyaluu JUIst
00CyXIeH!US B

KJiacce.
MaccoBas nonsa [Ipumenenue Ha ypoke - UHTEJUIEKTyaJIbHbIC
aJIeMeHTAa B MHTEPAKTUBHBIX (OpPM pabOThl | UTPHI;
COeTMHEeHUHT y4anuxcs - TMIaKTUYECKHUI
Tearp; JUCKYCCHH;
- rpynmnosas padoTa;
- paboTa B mapax.
MpakTnyeckas ITomnep>xka MOTUBALIMY JETENH | - UTPOBBIE
paboTa Ne 1. K TIOJTY4EHUI0 3HAHUH, MPOIIeTYPHI Ha
HaJIAXKMBAHUIO ITO3UTHBHBIX ypoKe
MEKITMYHOCTHBIX OTHOIIIEHUH B
KJacce, ITIOMOTaloT
YCTaHOBJICHUIO
T0OpOoXKeIaTeTbHOI
aTMoc(depsl BO BpeMsl ypoKa
OcHosBHbIe cBenenns | ColmanbHO 3HAUYUMEBIN OMBIT - OpraHu3alus
0 COTPYIIHMYECTBA U B3aMMHOM medcTBa
CrpocHIH aToMOB ITOMOIIY MOTHUBHPOBAHHBIX U
APYAUPOBAHHBIX
yUaIIUXCs HaJl UX
HEYCICBAIOIUMH
OJIHOKJIACCHUKAMH.
N3oTombl kak pa3Ho- | HaBbIk caMOCTOATEILHOTO - HTHUIIUMPOBAHHE U
BUJIHOCTH  aTOMOB | PEIICHHS TEOPETUUECKON MOJICPKKA
XHMHUYECKOI0 poOJIEMBbI, HABBIK HCCIIEN0BATEILCKON
— TeHEePUPOBaHUS U E)(i)opMneHH;I EeITEIbHOCTH
COOCTBEHHBIX UEH, HABBIK HIKOJILHUKOB B
YBOKUTEJIBHOTO OTHOIICHHS K | paMKax pealln3aiuu
YYXKUM UM, HaBbIK AMU
MyOJIMYHOTO BBICTYILJICHUS WHAUBUAYATbHBIX U
nepesa ayAuTOpueH, TPYIIOBBIX
apryMEHTHUPOBAHUS U HCCIIeI0BATEIbCKUX
OTCTaMBaHUs CBOCH TOUKH MIPOEKTOB.
3pEHMUSL.
DNEKTPOHBI. YcTaHoBIeHHE - IOPYYEHUE;
CrtpoeHue 3eKTpOH- | JOBEPUTENIbHBIX OTHOIICHUI - Mpochba yuuTens;
HBIX 000JI04EK MEXIYy YIUTETIEM U €T - TIO/IJIEPIKKA;
aTOMOB XMMHUYECKUX | YICHHKaMH, CTIOCOOCTBYIOIIUX | - MOOIIPEHHUE.

9JICMCHTOB

MO3UTUBHOMY BOCIPHUSATHIO
yJaruMucs TpeboBaHUN U
npockO yaurens,




IMPUBJICYHCHUIO UX BHUMAHHUA K
o0cyXx/1aeMoii Ha YpOKe
uH(GOpPMAIINY, aKTUBU3AINH UX

II03HABATEIILHOU
JIESITEIbHOCTH.

10 | [epuoamueckas cuc- | [loOyxaeHne MIKOIBHUKOB - IpaBuia
TeMa XUMUYECKUX co0JII01aTh Ha YPOKE MOBEACHUS Ha
3JIEMEHTOB U OOIIEPUHSITEIE HOPMBI YpOKE;

CTPOCHHE aTOMOB NOBE/ICHNUS, ITpaBuJia OOLIEHUS | - COOMIOnEeHue
C YYHUTEIISIMU U MIKOJTbHUKAMU, | TEXHUKU
IPUHLUIIBI y4eOHOI 0e30macHOCTH B
JUCITUTUTAHBI | CTICIIHATBHBIX
CaMOOpraHu3alrH. KaOuHeTax;
- YCTaHOBKa B
Hayasie ypoka
«YCaplAM Ipyr
JpyTa nmpy OTBETE Ha
YPOKEM.
11 | MouHas cBS3H [TpuBicueHne BHUMAHUS - HHALIUUPOBAHHUE
y4yammxcs K 00CYXKICHUS
LIEHHOCTHOMY aCHeKTy y4eOHOU MPOoOIIEMBI;
M3y9aeMbIX Ha YpOKax - BBICKa3bIBaHHE
SIBIICHUH, OPTaHHU3AIHS X CBOETO MHCHHUS,
paboTHI ¢ TIOJTy9aeMoi Ha - BBIpa0OTKa CBOETO
YpPOKE COLIMAIBHO 3HAYUMOM OTHOIICHHUS K
nHhopmanmen npobieme.

12 | KoBaneurHas Heno- | Mcnoap3oBanue - IEMOHCTpaIus
JSipHAsi XUMUYECKasi | BOCIUTATENbHBIX JETSIM PUMEPOB
CBSI3b BO3MOYKHOCTEH coiepxaHus OTBETCTBEHHOTO,

y4eOHOro MpeaMera TPaXKIaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS
YeJIOBEKOIIO0US U
n00poCcepAeYHOCTH;
- moao0p
COOTBETCTBYIOIINX
TEKCTOB JIJISl UTEHUS,
3aJa4 AJs peieHus,
POOIEMHBIX
CUTYyalMH 1js
00CyXIeHUS B
KJ1acce.

13 | KoBanenrtHas noisip- | [Ilpumenenue Ha ypoke - UHTEJUIEKTyaJIbHbIe
Hasi XUMHUYECKast UHTEPAKTUBHBIX (HOpM pabOThl | UTPHI,

CBSI3b yJaImxcs - TUAAKTUYECKUN
TeaTp; TUCKYCCUU;
- rpymnmoBas paboTa;
- paboTa B napax.

14 | Meramuueckas [Moxnepkka MOTUBAIUY IeTEH | - UTPOBBIE
XHUMHYECKasl CBSI3b K MOJIY4YEHUIO 3HAHUH, poLeaypHl Ha

HATKUBAHUIO TTO3UTHBHBIX ypOoKe

MEKJIMYHOCTHBIX OTHOIIICHUN B




KJacce, IOMOTaroT
YCTaHOBJICHHIO
no0poKenaTeTbHOMI
aTMocgepbl BO BpeMs ypoka

15 | O6ob6uienne u ConuaabHO 3HAYUMBIN OIIBIT - OpraHu3anus
CUCTEMaTH3aIUs COTPYAHHYECTBA U B3aMMHOU niedcTBa
3HAHUM 110 TEME IIOMOIIIH MOTHBHUPOBAHHBIX U
«ATOMBI XMMHU- SPYAUPOBAHHBIX
YECKUX DJIEMECHTOBY yUanxcst Haj uX
HEYCIEBAIOIUMU
OJIHOKJIACCHHKAMH.
16 | KoHTponbHas pabo- | [ToOyxaeHHEe NTKOTBHUKOB - IpaBuja
Ta No 1. co0II01aTh Ha YPOKE [IOBEACHUS Ha
ATOMBI XUMHYECKUX | OOIIECTPHHSITHIC HOPMBI YpOKE;
2JIEMEHTOB MOBEJICHUS, TIpaBujIa OOIIEeHUs | - COONIOICHUE
C YYHUTEJISIMU U MIKOJIbHUKAMH, | TEXHUKU
MPUHITUTIBI YIeOHOM 0€3011acCHOCTH B
JUCIMIIIAHEI U CITEIHATbHBIX
CaMOOpraHu3alrH. KaOuHeTax;
- YCTaHOBKA B
Havgaye ypoka
«YcapluM Ipyr
Jpyra IpH OTBETE Ha
YPOKEY.
17 | NpocTble BellecTBa - | YCTaHOBJICHUE - IOpy4YeHHUE;
MeTanNbl JIOBEPUTETHHBIX OTHOIICHHIMA - MpOCK0a yIUTEIIS;
MEXTy YIUTEIIEM U €T0 - TOICPIKKA;
Y4EeHUKAMH, CIIOCOOCTBYIOIIHUX | - TIOOIIPEHHE.
MO3UTUBHOMY BOCHPUSATHIO
y4alMMucs TpeOOBaHUN U
poChO yduTens,
IIPHUBJICYCHUIO UX BHUMAaHUS K
00CyX1aeMoil Ha YpOKe
uH(GOpPMAIINY, aKTUBU3ALMHA UX
MMO3HABATEIbHOU
JIEATEIHLHOCTH.
18 | Mpoctble BewecTsa - | ConMabHO 3HAYUMBIN OTIBIT - OpraHu3anus
HemeTanbl COTPYIIHUYECTBA U B3aUMHOMN medcTra
ITOMOIIH MOTHBHUPOBAHHBIX H
APYIUPOBAHHBIX
y4aIuxcs Hajl UX
HEYCIEBAIOIUMU
OJHOKJIACCHUKAMH.
19 | Konnuectso [TpuBneueHne BHUMaHUS - IHUIIMUPOBAHUE
BewecTBa. Mob. yJamuxcs K 00CyXIeHUS
MonspHasa macca [IEHHOCTHOMY aCIeKTy y4eOHOM TPOOIEeMBI;
U3y4aeMbIX Ha YpOKax - BBICKA3bIBaHHE
SIBIICHHI, OPTaHU3aIUsI UX CBOETO MHCHUS,
paboTHI ¢ TIOJTydaeMoii Ha - BBIpabOTKa CBOETO
YPOKE COIMATBHO 3HAYUMOM OTHOIIIEHHS K
uHpopmanuen npobieme.
20 | MonspHbIvi o6bem | Mcnonp3oBaHue - IEMOHCTpAIHsI




razoobpasHbix
BELLEeCTB

BOCIIUTATCIIbHBIX
BO3MOJKHOCTEH COJIEepKaHUs
y4eOHOTO TIpeMeTa

JETSIM IPUMEPOB
OTBETCTBEHHOTO,
TPaXKIAHCKOTO
MOBENICHUS,
MIPOSIBIICHHUSI
YEJIOBEKOIIO0US 1
J00pOCEepPACUYHOCTH;
- moa00p
COOTBETCTBYIOIINX
TEKCTOB JIJISl UTCHUS,
3a/1a4 IS perieHus,
MPOOIEMHBIX
CUTyalui JUIs
00CYXIEeHUS B

KJ1acce.

21 | PeweHue 3agau no [Ipumenenune Ha ypoke - UHTEJUIEKTyaJIbHbIE
dopmyne UHTEPAKTUBHBIX (HOpPM pabOThl | UTPHI;

yJaIIuxcs - TUIAKTHYECKUAN
TeaTp; TUCKYCCUU;
- rpynmnoBas padoTa;
- paboTa B mapax.

22 | O6obuweHne n [Tognepxka MOTUBAITUU IETEH | - UTPOBBIC
cuctemaTmsauma K MTOJTYYCHUIO 3HAHHMH, pOIeAyPHI Ha
3HaHWI No Teme HAJIaKUBAHUIO MTO3UTHUBHBIX ypoke
«MpocTble Bele- MEXJIMYHOCTHBIX OTHOILIEHUH B
cTBa» KJ1acce, IOMOTaloT

YCTaHOBJICHUIO
T0OpOoXKeIaTeTbHOI
aTMoc(depsl BO BpeMsl ypoka

23 | KoHTponbHas pabo- | [ToOyxkaeHne HIKOIbHUKOB - MpaBuUIIa
Ta Ne 2. coOmroaaTh Ha ypoKe MOBE/ICHUS Ha
MpocTbie BewecTBa | OOIIEIPUHATHIE HOPMBI YpOKE;

MOBE/ICHUS, MTpaBuiia OOUIEHUS | - COOMIONEeHuE

C YUUTEJISIMU U IIKOJIbHUKAMU, | TEXHUKU

MPUHIUIIEI YIeOHOM 0€3011acCHOCTH B

JTUCIUIUIMHBI U CHeIHabHBIX

CaMOOPraHU3alHH. KaOMHEeTax;
- YCTaHOBKa B
Hayasie ypoka
«YCIIBIINM IpyT
Jpyra Ipu OTBETE Ha
YPOKE».

24 | Crenens okuciaeHus. | HaBbIK caMOCTOSATENIBHOTO - UHULIMUPOBAHUE U

bunapnsie
COCIVIHCHU A

pelleHus TEOPEeTUIECKON
poOJIeMbl, HaBBIK
reHepUpOoBaHUs ¥ 0(OPMIICHHUS
COOCTBEHHBIX UJIEH, HABBIK
YBOKUTEIHHOTO OTHOIICHHS K
qyKUM HJIeSIM, HABbIK
MyOJIMYHOTO BBICTYILJICHUS
nepes ayauTopuei,
apryMEHTUPOBAHUS U

MO IIEPKKA
HCCIIEIOBATECILCKOM
JIeATeIbHOCTHU
IIKOJHLHUKOB B
paMKax peanusanuu
AMH
WHJIUBUIYaJIbHBIX U
TPYIIOBBIX
HCCIICIOBATEIbCKUX




OTCTaWBaHUS CBOEH TOUKHU MIPOCKTOB.
3peHUSL.

25 | Okcuppl. Jleryune VYcranosnenue - IOpYYEHUE;
BOJIOPOJIHBIC COCIM- | JOBEPUTEIbHBIX OTHOLICHUN - Mpochba yuuTens;
HEHUS MEXTy YIUTEIEM U €T - TIO/IJICPIKKA;

Y4ECHUKAMH, CIIOCOOCTBYIOIIHUX | - TIOOIIPEHHUE.

MO3UTUBHOMY BOCTIPUSTHIO

y4yamumucs TpedoBaHul U

pock0 yuurers,

MIPHUBJICYCHUIO X BHUMAaHUS K

o0cy)xJ1aeMoi Ha ypoke

uH(GOpPMAIINN, aKTUBU3AINHA UX

MTO3HABATEIIbHOMN

JICSTEITLHOCTH.

26 | OcHOBaHus ConnaabHO 3HAYUMBIN OIIBIT - OpraHu3aIus

COTPYAHHYECTBA U B3aMMHOW | miepcTBa

TTOMOIITA MOTHBUPOBAHHBIX H
AP YAUPOBAHHBIX
yUaIMXxcsl Hajl uX
HEYCIIEBAIOIUMU
OJTHOKJIAaCCHUKAMH.

27 | Kucnotsl [TpuBicueHne BHUMAHUS - HHALIMUPOBaHUE

y4dammxcs K 00CYXKICHUS

[IEHHOCTHOMY aCIeKTy yaeOHOH TTPOOIIeMBI;

M3y4aeMbIX Ha ypoKax - BbICKa3bIBaHUE

SBIICHUH, OpTaHU3aLHs UX CBOET0 MHEHHS,

paboTHI ¢ TIOJTydaeMoi Ha - BBIpa0OTKa CBOETO

YpPOKE COLIMAIBHO 3HAYUMOM OTHOIICHHUS K

uHpopmanmen npobiueme.

28 | Comu Hcnonp3oBanue - IEMOHCTpaIus

BOCIUTATEIbHBIX JETSAM NPUMEPOB

BO3MOYHOCTEH colepxKaHus OTBETCTBEHHOTO,

y4eOHOro MpeaMera TPaXKIaHCKOTO
MOBE/ICHUS,
MPOSIBIICHUS
YeJIOBEKOTIOOUS 1
n00pocepAeyHOCTH;
- moaoop
COOTBETCTBYIOIINX
TEKCTOB JIJIsl UTEHUS,
3aJa4 AJs peieHus,
POOIEMHBIX
CUTyaluu JUIs
00CyXIeHUS B
KJ1acce.

29 | Commn [Ipumenenue Ha ypoke - UHTEJUIEKTyaIbHbIe

UHTEPAKTUBHBIX (HOpM pabOThl | UTPHI,

yJaImxcs - TUAAKTUYECKUN
TeaTp; TUCKYCCUU;
- rpymmoBas paboTa;
- paoTa B mapax.

30 | OcHOBHBIE KJIACCHI [Tonnepxka MOTUBAIIUU AETEH | - UTPOBBIE




HCOPraHNM4YCCKUX BC-

K MOJIYYCHUIO 3HAHUM,

MpoLeyphl Ha

LIECTB HaJTaXKUBAHUIO TIO3UTUBHBIX ypOKe
MEXJIMYHOCTHBIX OTHOIIICHU B
KJIacCe, IOMOTarT
YCTaHOBJICHUIO
T00poXKeNnaTeTbHON
aTMoc(epbl BO BpeMs ypoka
31 | AmopdHubie n ConuanbHO 3HaYUMBbIH OTIBIT - OpraHu3aunus
KPUCTAJUTHYECKHE COTPYIHMYECTBA U B3aUMHOI medcTBa
BEIlIECTBA MOMOIIIH MOTHUBHUPOBAHHBIX U
AP YAUPOBAHHBIX
yUaIIuXCsl HaJl UX
HEYCTIEBAIOIIUMHU
OJJHOKJIACCHUKAMU.
32 | Yncrele Bemectsa 1 | HaBBIK cCaMOCTOSATEIEHOTO - HTHUIIUUPOBAHUE U
cMecH pELICHUS] TEOPETUYECKOMN MOJICPKKA
poOIEeMBbI, HABBIK HCCIIEIOBATEIECKOM
TeHEePUPOBAHUS U OPOPMIICHUS | JEATEITHHOCTH
COOCTBEHHBIX UJEH, HABBIK ITKOJIbHUKOB B
YBOKHUTEIIBHOTO OTHOIICHUS K | paMKax peain3aiiuu
YY)KUM HJIeSIM, HaBBIK UMH
MyOJTUYHOTO BBICTYIICHUS WHIUBHIYaTbHBIX U
repes ayaAuTOpueH, TPYIIIOBBIX
apryMEHTUPOBAHUS U HCCIIEN0BATENbCKUX
OTCTauBaHUs CBOEU TOUKU IIPOEKTOB.
3pEHUs.
33 | Pasnmenenue cmeceil. | YCTaHOBIIEHHE - IOpyYEeHUE;
OuncTka BelecTs JIOBEPUTENBHBIX OTHOLICHUI - mpochba yuuTens;
MEXY YUUTEIIEM U €T0 - IOJICPAKKA;
Y4EHUKaMU, CIOCOOCTBYIOIIUX | - TIOOIIPEHHE.
MO3UTUBHOMY BOCIIPUSATHUIO
y4alumucs TpeboBaHui U
poChO yduTens,
IIPUBJICYEHUIO UX BHUMAHHUS K
00CyX1aeMoil Ha YpOKe
uH(bOpMAaILINY, aKTUBU3AIMH UX
[I03HABATEIbHOU
JESTEIbHOCTH.
34 | MpaKtnyeckan Co1uranbHO 3HAUYUMBIN OMBIT - OpraHu3anus
pabota Ne 2. COTPYIHMYECTBA U B3aUMHOM medcrBa
OuncTKa 3arps3HEH- | oMoIu MOTHUBUPOBAHHBIX U
HOH HOBapeHHOfI SpYAUPOBAHHBIX
COJIN y4aluxcs HaJQ ux
HEYCIEBAIOIIUMHU
OJHOKJIACCHUKAMU.
35 | MaccoBas u [IpuBneueHne BHUMaHU - IHUIIUMPOBAHHE
obbvemHan nona YUaIUXCS K o0CykaeHus
KOMMOHEHTOB CMECU | [1eHHOCTHOMY aCTIEKTy y4eOHOI TPOOIEeMBI;
M3y4aeMbIX Ha YpOKax - BBICKa3bIBaHHE

SIBIICHUM, OpraHu3aIus ux
paboThI ¢ mosrydaeMoii Ha
YPOKE COLIMATILHO 3HAYUMOU

CBOETO MHEHHS;
- BBIpabOTKa CBOETO
OTHOILIEHUS K




uH(popmanmen npoOieme.

36 | Mp Ne 3. Hcnons3oBanue - TIEMOHCTpAIHS
[IpuroToBeHue BOCIHTATENBHBIX JETSIM IPUMEPOB
pacTBopa C 3a- BO3MOJKHOCTEH CcoiepKaHus OTBETCTBEHHOTO,

. . yueOHOTO TIpeAMeTa TPakIaHCKOTO

AaHHO MaccoBoii TOBE/ICHNS,

AONEM pac- HPOSIBIICHUS

TBOPEHHOTO

BeleCTBa YEJIOBEKOIIO0US 1
J0OpOCEepPACUYHOCTH;
- moao0p
COOTBETCTBYIOIINX
TEKCTOB JIJISl UTCHUS,
3a/1a4 7151 pEeIIeHus,
MPOOIEMHBIX
CUTyalui JUIs
00CYXIeH!US B
KJ1acce.

37 | KoHTponb [ToOyxneHne MKOIHPHUKOB - IpaBuia
Has pabora Ne co0II01aTh Ha YPOKE MOBEIECHUS Ha
3.CoeanHeHnA xmmm- 0OLIENPUHSTHIE HOPMBI YPOKE;

YECKNX 31EMEHTOB TOBEICHNS, paBUiia OOIIEeHHs | - COOMIOEHNe

C YYHTEISIMH U MIKOJIbHUKAMH, | TEXHUKU

MIPUHIMIIBI y4eOHOI 0e30macHOCTH B

JTUCIUIUINHBI U CHEeIHaIbHBIX

caMOOpTraHu3aIIH. KaOuHeTax;
- YCTaHOBKa B
Hayaje ypoka
«YCIIBIIIUM IPYT
Jpyra Ipu OTBETE Ha
YPOKEM.

38 | Xumunueckue [lonnepxka MOTUBALIMK AETEH | - UTPOBBIE

peakuuu K [TOJIy4EHUIO 3HAHUH, poLeayphl Ha
HAJIKUBAHUIO MTO3UTHUBHBIX ypoKe
MEXJIMYHOCTHBIX OTHOILICHUH B
KJ1acce, IOMOTaroT
YCTaHOBJICHHUIO
no0OposKenaTeaTbHOMI
aTMocdepbl BO BpeMs ypoKa

39 | 3akoH coxpaHEHHs ConuanbHO 3HAYUMBbIH OTIBIT - OpraHu3anus
Macchl BelecTB. Xu- | COTPyJHUYECTBA U B3aUMHOM | medcTBa
MUYECKUE MIOMOIIT! MOTHBUPOBAHHBIX U
ypaBHEHUS SPYAUPOBAHHBIX

yUamxcst HaJ ux
HEYCIEBAIOIUMU
OJ/THOKJIACCHUKAMH.

40 | CocraBnenue ypaB- | HaBbIk caMOCTOSTENBHOTO - UHULIMUPOBAHUE U
HEHUN XUMHUYECKUX | PEIICHUs] TEOPETUIECKON MOJJIEpKKa
peaxiuit poOJIeMbI, HaBBIK UCCIIeIOBATENbCKON

reHepupoBaHus 1 0OPMIICHUS | ACSITENEHOCTH

COOCTBEHHBIX HJICH, HABBIK
YBKHUTEIIBHOTO OTHOIIEHUS K
qY)KUM HJIesSIM, HaBbIK

IIKOJIbHUKOB B
paMKax peajin3ainnuun
nMu




HY6HI/I‘-IHOFO BBICTYIUICHUA

HHIUBUAYAJIbHBIX U

nepes ayAuTOpueH, TPYIIIOBBIX
apryMEHTUPOBAHUS U HCCIIE0BATEIBCKUX
OTCTauBaHUS CBOCH TOUKHU MPOEKTOB.
3pEHHUSL.
41 | PacyeTsl o XuMHu4e- | YCTaHOBJICHHUE - IOPYYCHHUE;
CKUM YpaBHEHUSIM JIOBEPUTEIHHBIX OTHOIIICHUH - Ipocb0a yuuTens;
MEXy YUUTEIIEM U €T0 - TIOJICPKKA;
Y4E€HHUKaMH, CIOCOOCTBYIOIIUX | - TIOOIIPEHHE.
MO3UTUBHOMY BOCIIPUSTUIO
y4yamumucs TpedoBaHul U
npock0 yuuTerns,
MPUBJICYCHUIO UX BHUMAHUS K
00CyX1aeMoil Ha YpOKe
uH(popManuu, aKTUBU3AIMH HX
MTO3HABATEJIbHOMN
e TETHLHOCTH.
42 | Peakuun ComnmaabHO 3HAYUMBIN OTIBIT - OpraHu3anus
pasoKeHUs COTPYIHHYECTBA U B3aUMHOM medcTBa
TTIOMOTITH MOTHUBHUPOBAHHBIX U
SPYAUPOBAHHBIX
yUaIIuXCsl HaJl UX
HEYCTICBAIOIUMH
OJIHOKJIACCHUKAaMH.
43 | Peakuun [TpuBneueHne BHUMaHUS - UTHULMUPOBaHUE
COEIMHEHUS y4ammxcs K 00CyXIeHUS
[IEHHOCTHOMY aCIeKTy yaeOHOM TTPOOIIeMBI;
U3y4aeMbIX Ha ypoKax - BbICKa3bIBaHUE
SBIICHUH, OpTaHU3aLHs UX CBOETr0 MHEHHUS,
paboTHI ¢ MoJiyyaeMoii Ha - BbIpabOTKa CBOETO
YPOKE COLIMATBHO 3HAYUMOM OTHOIICHHS K
uHhopmanmen npobieme.
44 | Peakuuu 3amemnienus | Mcnonb3oBanue - IEMOHCTpAIHs
BOCIUTATEIbHBIX JETSAM PUMEPOB
BO3MOYKHOCTEH colepxKaHus OTBETCTBEHHOTO,
y4eOHOro MpeaMera TPaXKIaHCKOTO
MOBE/ICHUS,
MIPOSIBIICHUS
YeIOBEKOTIOOUS 1
n00pocepaeyHOCTH;
- moaoop
COOTBETCTBYIOLLIUX
TEKCTOB JIJIsl YT€HUS,
3a/1a4 7151 pelieHus,
POOIEMHBIX
CUTyaluu JUIs
00CyXIeHUS B
KJ1acce.
45 | Peaknuu ooOmMeHa [IpumeneHnue Ha ypoke - UHTEJUIEKTyaJIbHbIE
UHTEPAKTUBHBIX (HOpM pabOThI | UTPHI,
y4yanmxcs - TUJTAKTUYECKUI

TeaTp, NUCKYCCHH,




- rpynmnoBas padora;
- pabora B mapax.

46 | Tunbl xumuyeckux | Ilognepkka MOTUBAIUK JeTE€l | - HTPOBBIE
peakuuii Ha IpuMepe | K NOJIYyYEHUIO 3HAHUH, NpoLeaypHl Ha
CBOMCTB BO/IbI HAJIAKUBAHUIO TO3UTUBHBIX ypOKe

MEXJIMYHOCTHBIX OTHOIIICHU B
KJ1acce, IOMOTatoT
YCTaHOBJIEHUIO
T00poXKeNnaTeTbHON
aTMocdepbl BO BpeMs ypoka

47 | O6oOmenue n CounanbHO 3HAYUMBIHN OTIBIT - OpraHu3auus
cucTeMaTn3annsg COTPYHMYECTBA U B3aUMHOMN niedcrna
3HAHWH 110 TEMC MTOMOIIH MOTHBUPOBAHHBIX U
«Kmnaccel Heopranu- APYAUPOBAHHBIX
YECKUX BEILECTB. y4ammxcst HaJ ux
TUe! XUMHUYECKUX HCYCIICBAIOUIUMA
peaKupﬁ/’I» OJJHOKJIACCHUKaAMMU.

48 | KoHTponbHaA pabo- [ToOyxneHne MKOIHPHUKOB - IIpaBUJIa
Ta Ne 4. cOOTIOIaTh HA YPOKE HOBE/ICHHS HA
Vsmenenns, OOMIETIPUHSITHIE HOPMBI YPOKE;
HPOUCXOIAIINE C B~ | rropeeHus, MpaBuia OOMECHHUS | - COOMIOICHHE
HiecTBaMu C YUUTEISIMU ¥ IIKOJbHUKAMH, | TEXHHKH

MPUHITUIIEI YIeOHOU 0€301acCHOCTH B
JTUCIUIUINHBI U CHeIHaIbHBIX
caMOOpTraHu3aIIH. KaOuHeTax;
- YCTaHOBKa B
Hayaje ypoka
«YCIIBIINAM IPYT
Jpyra nIpu OTBETE Ha
YPOKEM.

49 | PactBOpeHue Kak ConunanbHO 3HaYUMBbIN OTIBIT - OpraHu3aunus
dmamKo- COTpYAHHMYECTBA U B3aUMHOU | medcTBa
—— MOMOIIT! MOTHBUPOBAHHBIX U
nece. Pac- SpYAUPOBAHHBIX
TBOPUMOCTh YHAIIMXCA Hall UX

HEYCIEBaIOIIUMU
OJIHOKJIACCHUKAMH.
50 | DneKTpoJUTHI U ConuanbHO 3HaYUMBbIN OTIBIT - OpraHu3anus
HEAJIEKTPOJIUTHI COTpYAHHMYECTBA U B3aMMHOW | medcTBa
MOMOIIT! MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
yUalmxcst HaJ ux
HEYCIIEBAIOIUMU
OJIHOKJIACCHUKAMHM.

51 | OcHoBHBIE [TpuBneueHne BHUMaHUS - UHULIUUPOBAHUE
HOJIOXKEHHA TEOPHU | yyaIuxcs K oOcyxaeHus
S LIEHHOCTHOMY aCIEKTy y4eOHOi1 TpoOsIeMbl;

M3y4aeMbIX Ha YpOKax - BBICKa3bIBaHHE

SIBIICHUM, OpraHu3aus ux
paboThI ¢ mosrydaeMoii Ha
YPOKE COLIMATILHO 3HAYUMOU

CBOETO MHEHHS;
- BBIpabOTKa CBOETO
OTHOILIEHUS K




uH(popmanmen npoOieme.
52 | Uounsle ypaBHeHus | Mcmoab3oBaHue - IEMOHCTpanus
BOCIIUTATSIbHBIX JETSIM IPUMEPOB
BO3MOJKHOCTEH CcoiepKaHus OTBETCTBCHHOTO,
yueOHOTO TIpeAMeTa TPakIaHCKOTO
ITOBEACHHS,
MIPOSIBJICHUS
YeJIOBEKOIIOOHS U
J0OpOCEepPACUYHOCTH;
- moao0p
COOTBETCTBYIOIIUX
TEKCTOB JISl YTEHUS,
3a/1a4 7151 pelIeHHUs,
MPOOIEMHBIX
CUTyalui JUIs
00CYXIeH!US B
KJiacce.
53 | KucaoTsl B cBETE [IpumeHnenne Ha ypoke - UHTEJUICKTyaJIbHBIC
T3/, ux xnaccu- WHTEPaKTUBHBIX (OpM pabOThl | UTPHI;
(buKanus, CBOMCTBA | ydaIIuxcs - TUIAKTHYECKHI
Tearp; AUCKYCCHH;
- rpynmnoBas padoTa;
- paboTa B mapax.
54 | OcHoBaHUsB [Tognep>kka MOTHUBAIIMK IETEH | - HTPOBBIC
ceeteTO/I; UX | K TOJYYEHUIO 3HAHUMH, MpOLEIYphl HA
knaccudu- HAJIQKUBAHUIO MIO3UTUBHBIX ypOKe
KaIus,cBoicTBa MEKIIMIHOCTHBIX OTHOIIICHUH B
KJ1acce, IOMOTaloT
YCTaHOBJICHHUIO
T00poXKeIaTeTbHON
aTMoc(depsl BO BpeMsl ypoka
55 | Comu B cBete TO/I, | ComuanbHO 3HAYMMBIN OIIBIT - OpraHu3anus
HX CBOMCTBA COTPYIHMYECTBA U B3aMMHOM medcTBa
IIOMOIIA MOTHUBHPOBAHHBIX U
SPYAUPOBAHHBIX
yYalmxcst HaJ UxX
HEYCIEBAIOIIUMU
OJIHOKJIACCHUKAMH.
56 | Oxcumpl, ux | HaBBIK caMOCTOSATENLHOIO - HTHUIIMUPOBAHHE U
KJaccudukanms, PEIICHUS TEOPETHUYECCKOM MOJICPKKA
CBOICTBA poOJIEMBbI, HABBIK HCCIIEN0BATEIbLCKON
reHepupoBaHust 1 0POPMIICHUS | ACSITETbHOCTH

COOCTBEHHBIX MJIEH, HaBBIK
YBaXXHUTEIBHOT'O OTHOLIEHHUS K
qy)KUM UJESIM, HaBBIK
MYOJIMYHOTO BBICTYIICHHS
nepes ayaquTopHei,
apryMeHTUPOBAHUS U
OTCTauBaHUS CBOEH TOUKHU
3pEHUs.

MIKOJIbHUKOB B
paMKax peain3anuu
UMU
WH/IUBUYaJIbHBIX U
IPYIIOBBIX

M CCJIEI0BATENbCKUX
IIPOEKTOB.




57 | 'enernueckasi cBsi3b | YCTaHOBJICHHE - IOPYYCHHUE;
MEXY KJIaCCaMHU | JIOBEPUTEIbHBIX OTHOLLICHUM - Mpoch0a yuuTens;
HEOPraHMYECKUX Be- | MEXKY YUUTEJIEM U €T0 - TIOJICPKKA;
LIECTB Y4E€HHUKaMU, CIOCOOCTBYIOIIUX | - TIOOHIPEHHE.

MO3UTUBHOMY BOCIIPUSATUIO
y4yaluMucs TpedoBaHul U
pock0 yuurers,
MPUBJICYCHUIO UX BHUMAHUS K
o0cy)xJaeMoi Ha ypoke
uH(GOpPMAIINY, aKTUBU3AIHH UX
MTO3HABATEJIbHOMN
JIESITETHHOCTH.

58 | MpakTnyeckas CounanbHO 3HAYUMBIHN OTIBIT - OpraHu3aIus
pabota Ne 4. COTPYIIHMYECTBA U B3aUMHOM medcTBa
Pemrenne IMOMOIIH MOTHBHUPOBAHHBIX U
OKCIICPUMCHTAJIbHBIX P YAUPOBAHHBIX
3aga4d «['ene- ydammxcst HaJl ux
TUYECKas CBS3b HEYCTIeBAIOIUMH
MEX]Ty OCHOBHBIMHU OJTHOKJIACCHUKAMU.
KJIacCaMH HEop-

TAaHUYECKUX
COEIUHEHUIN

59 | [IpakTnueckas [IpuBneyeHne BHUMAaHUS - UIHUIIUMPOBAHHE
pabota Ne 5. yUanuxcs K 00CYXKICHUS
[Tonyuenwue, [IEHHOCTHOMY aCIeKTy yaeOHOM TTPOOIIeMBI;
coOupanue u M3y4aeMbIX Ha ypoKax - BBICKa3bIBAHHE
pacro3HaBaHue SBJICHUM, OPraHu3alus UxX CBOEr0 MHEHMUS,
KHCJIOpOJIa paboTHI ¢ TIOJTy9aeMoi Ha - BBIpa0OTKa CBOETO

YPOKE COLMATIBHO 3HAYUMOM OTHOILICHHUS K
nHhopmanmen npobieme.

60 | MpakTnyeckan HUcnonp3oBanue - IEMOHCTpAIUS
paboTa Ne 6. BOCIIUTATEIBHBIX JETAM IIPUMEPOB
MonyyeHue, BO3MOXHOCTEH COJIEPHKAHUS OTBETCTBEHHOTO,
cobupatue y4eOHOTO TIpeaAMeTa TPaXKIAHCKOTO
pacno3HaBaHue IOBE/ICHUS,
YrNeKMCcnoro rasa POSIBIECHNS

YeJIOBEKOTIOOUS 1
n00pocepAeyHOCTH;
- moaoop
COOTBETCTBYIOLLUX
TEKCTOB ]ISl YT€HUS,
3a/1a4 7151 pelieHus,
POOIEMHBIX
CUTyaluu JUIs
00CyXIeHUS B
KJIacce.

61 | [IpakTuueckas [IpumeHneHune Ha ypoke - UHTEJUIEKTyaJIbHbIE
pabota Ne 7. UHTEPAKTUBHBIX (OpPM paboTHl | UTPHI;

Permene y4danmxcs - TUJTAKTUYECKUI
AKCIIEPUMEHTAIIbHBIX Teatp, JMCKyCChn,
3a/1a4 «Teopus - rpynnosas pabora;

- paboTa B mapax.




3IEKTPOIUTUYECKON

JMCCOLIMALIN
62 | OKucCIUTEIBHO- ITomnep:xka MOTUBALIMU JETEN | - UTPOBBIE
BOCCTAQHOBHUTENILHBIE | K MTOJYYCHHIO 3HAHHI, MpoLeyphl Ha
peakuuu HaJIaXKUBAHUIO IIO3UTUBHBIX YpPOKe
MEXJIMYHOCTHBIX OTHOIIICHU B
KJ1acce, IOMOTatoT
YCTaHOBJIEHUIO
T00poXKeNnaTeTbHON
aTMocdepbl BO BpeMs ypoka
63 | YopaxHeHus B CO- CoLMalIbHO 3HAYMMBINA OIBIT - OpraHu3anus
CTaBJICHUU COTPYIIHMYECTBA U B3aUMHOM medcTBa
OKHUCIIUTCIIBHO- IMOMOIIH MOTHBHUPOBAHHBIX U
BOCCTaHO- 5 PYAUPOBAHHBIX
BUTEJIBHBIX PEaKITNi VUAIUXCS HAJ HX
HEYCTIEBAIOIIUMHU
0JIHOKJIACCHUKAaMH.
64 | CpoiictBa pocteix | ConmanbHO 3HAYUMBIN OTIBIT - OpTaHu3aIus
BEI[ECTB- METAJUIOB | COTPYJHUYECTBA U B3aUMHOM niedcrna
Y HEMETAJIJIOB, KH- TTOMOTITH MOTHUBHUPOBAHHBIX U
CJIOT, COJIEW B CBETE 3pPYAUPOBAHHBIX
OBP yYaIuxcs HaJl uX
HEYCIEBAIOIINMHU
OJHOKJIACCHUKaMU.
65 | O6oOmIeHne 1 Ycranosienue - IOpy4YeHHUE;
cUCTeMaTH3aIHs JIOBEPUTENBHBIX OTHOLICHUI - Ipochba yuuTens;
3HAHUI [0 Kypcy 8 | MexIy y4uTeneM U ero - IOJICPAKKA;
KJIacca, pelieHue y4EHUKaMH, CIOCOOCTBYIOIIMX | - OOIIpPEHHE.
pacyeTHBIX 3a7a4 MIO3UTUBHOMY BOCIIPUSATHUIO
y4Jalumucs TpeboBaHul U
poChO yduTens,
IIPUBJICYEHUIO UX BHUMAHHUS K
00CyX1aeMoil Ha YpOKe
uH(bOpMaILINY, aKTUBU3AIMU UX
MI03HABATEJIbHOU
JESTEIbHOCTH.
66 | MroroBas koHTpoJib- | [ToOyKaeHNe IKOIbHUKOB - IpaBuUIIa
Hasi paboTa coOmroaaTh Ha ypoKe MOBE/ICHUS Ha
OOILIEIPUHSTHIE HOPMBI YPOKE;
MOBE/ICHUS, MTpaBuia OOUIEHUS | - COOMONEeHue
C YUUTEISIMU U IIKOJIbHUKAMHU, | TEXHUKH
HOPUHIUIB yaeOHOH 0€3011acCHOCTH B
JUCHUTIIIMHBI 1 CIIELUATBbHBIX
caMOOpTraHu3aluH. KaOMHEeTax;
- YCTAHOBKa B
Hayaje ypoka
«YCIBIINUM IpYyT
Jpyra npu OTBETE Ha
YPOKEY.
67 | peurenue pacueTHbix | ColManbHO 3HAYUMBIN OTIBIT - OpraHu3aLus
3a1a4 COTPYIHMYECTBA U B3aUMHOM medcTBa

IIOMOIITHU

MOTHUBHUPOBAHHBIX U




APYAUPOBAHHBIX
ydalmxcs HaJl ux
HEYCIIEBAIOIINMU
OJHOKJIACCHUKAMU.

68

PEIICHUEC PACUCTHBIX
3aaa4

CounanbHO 3HAYUMBIHN OTIBIT
COTPYAHHUYECTBA U B3aUMHOU
MOMOIIIH

- OpraHu3aunus
niedcrna
MOTUBHPOBAHHBIX U
SPYAUPOBAHHBIX
ydqalmuxcda Haa UuX
HEYCIIEBAIOLIUMU
OJIHOKJIACCHUKAMH.
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