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IHosicHuTEIbHAA 3alIUCKA

[Iporpamma Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOILET0 OOpa30BaHMs COCTaBlI€HA HAa OCHOBE TPEOOBAHWM K pe3ynbraraMm
OCBOEHHSI OCHOBHOW 00pa3oBaTesIbHONM MpOrpaMMbl OCHOBHOTO o0uiero oopazoBanus, npeacrasieHHsix B GI'OC OO0, a Takxke
Ha OCHOBE (penepaibHON paboyell mporpaMMbl BOCIIUTAHUS U C YUETOM KOHLIETIMHU MPENoJaBaHusl y4eOHOro npeamera « XuMus»
B 00pa3oBaTeNbHbIX Opranu3anusax PO.

[Iporpamma mo XxumMuu na€T NpeacTaBICHUE O LENsX, 001el cTpaterud o0y4eHus, BOCIUTAHUS U Pa3BUTUSL O0ydaroUUXCs
CpelcTBaMU y4yeOHOro mpeaMeTa, YCTaHaBIMBAET 00s3aTeIbHOE MPEAMETHOE COoEpKaHKe, MPelyCMaTpruBaeT paclpeeieHHe ero
[0 KJIaccaM M CTPYKTYPUPOBAHUE IO pasliesiaM M TEMaM MPOrpaMMbl IO XMMHUH, ONPEAEISAET KAYECTBEHHbIE U KOJNYECTBEHHBIE
XapaKTEPUCTUKHU COAEPKAHMS, PEKOMEHIYEMYIO IOCJIENOBATEIbHOCTh M3YyYEHUS XHUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUTIPEAMETHBIX CBS3€H, JIOTUKK Y4EOHOTrO Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00y4aronInuXxcs, OnpenensieT BO3MOKHOCTH
npeaMeTa sl peaju3aiuy TpeOoBaHUM K pe3ylibTaTaM 0CBOSHUS OCHOBHOW 00pa3oBaTelbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
oO1mrero oopa3oBaHus, a Takke TpeOOBaHUM K pe3ylbTaTraM OOydeHHUs XUMHUU Ha YPOBHE IIeJIel M3y4eHHs MpeAMETa U OCHOBHBIX
BUJIOB y4€OHO — MO3HABATEIbHON JEATENbHOCTH 00YyUYaIOIIErocsi 0 OCBOCHHUIO YIEOHOTO COlEp KaHNU.

3HaHue XUMHUU CIIY)KMT OCHOBOM 1711 (HOPMUPOBAaHUS MUPOBO33pEHHUS 00yUaIOLIErocs, €ro MpeCTaBIeHui 0 MaTeprUaJIbHOM
€IMHCTBE MUPA, BAKHYIO POJIb UTPAtOT (OpMUPYEMbIE XUMHUEN MPEACTABICHUS O B3aUMOIIPEBPALLEHUSAX S3HEPTUU U 00 IBOJIIOLUN
BEIIECTB B IMpPHUPOJAE, O NYyTAX pelleHus [MoO0aJbHBIX MPOOJIEeM YCTONYMBOIO pa3BUTHUs 4YEJIOBEUYECTBA -  CBHIPHEBOI,
SHEPIreTHYECKOM, MUIIEBON M YKOJOTHUSCKON 6€301acHOCTH, IMPOOIIeM 31paBOOXPaHCHHS.

H3yueHue xumMuu:

® CHOCOOCTBYET peajau3alud BO3MOXKHOCTEH Ui CaMOpa3BUTHS M (OPMHUPOBAHUS KYIBTYpbl JHMYHOCTH, €€ oOmel u

(YHKLIHMOHAJIBHOMN TPaMOTHOCTH;

® BHOCHUT BKJaJ B ()OPMUPOBAHHE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEHN OOydarommXxcs, HABBIKOB UX CAMOCTOSTEIbHON
y4eOHOU AESITeNbHOCTH, HKCIIEPUMEHTAIbHBIX U UCCIIEOBATEIbCKUX YMEHUN, HEOOXOAMUMBIX KaK B MOBCEIHEBHON >KU3HHU,

TaK U B IpOeCCUOHATIBHOM 1A TENbHOCTH;

® 3HAKOMUT CO CHEUU(UKON HAyYHOIO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI LIEJOCTHOTO B3IVISIIA HA €IUHCTBO IMPUPOABI U

YeJI0BeKa, SBISETCS OTBETCTBEHHBIM 3TaoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yUaIOIINXCS;

® crnocoOCcTByeT (POPMHPOBAHMIO IIEHHOCTHOTO OTHOUICHHMSI K €CTECTBEHHO-HAyYHBIM 3HAHHUSIM, K HPUPOAE, K UYEJIOBEKY,




BHOCHUT CBOU BKJIaJl B 9KOJIOTUYECKOE 00pa3oBaHKe 00yUYarOIInXCs.

JlanHble HarpaBieHUs B OOy4EHMM XUMUM OOECHEUYMBAIOTCS CIEeUU(PUKONW conepkaHusi yuyeOHOro mpeaMmeTa, KOTOPbIH
SIBJISICTCSI T€JarOTUYECKU aJJalTUPOBAHHBIM OTPAXKEHHEM 0a30BOM HAYKU XMMHUU Ha ONpeAeIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTrO o00IIero o00pa3oBaHUsS OPHEHTUPOBAHHA OCBOEHHE OOYYAIOIIUMUCS CHCTEMBbI
MePBOHAYAIHHBIX MOHATHN XUMUHU, OCHOB HEOPTraHUYECKON XMMHUU M HEKOTOPHIX OTJEIbHBIX 3HAYUMBIX MOHSATUN OPraHHUYEeCKOIl
XUMUHU.

CtpykTypa comepxkaHus MpOrpaMMbl O XUMUU C(OpMUpPOBAHA HA OCHOBE CHCTEMHOTO IMOAXoJa K €€ H3y4YeHUIO.
ConepxaHue U3 CUCTEMbl TOHSATUH O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBbI MOHIATHI O XUMU4eckol peakuuu. O6e 3Tu
CUCTEMbl CTPYKTYpPHO OpPraHM30BaHbl [0 TMPHUHIUIY TOCIEI0BATEILHOTO pPa3BUTUS 3HAHUW HAa OCHOBE TEOPETHUYECKHUX
IPEICTaBICHUN PA3HOTO YPOBHS:

® aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

e [lepunonnueckoro 3akona JI.M. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUHU,

® YYCHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H,

® [IpEACTaBICHUN 00 IEKTPOIUTHUECKON JUCCOIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH TOJIYYEHHBIX U OCMBICICHHBIX (DaKTOB, pa3BUBAIOTCS
MOCJIEIOBATEILHO OT OJHOTO YPOBHSI K JIPYTrOMY, BBIMONHsS (DYHKIHUUA OOBSICHEHHS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MOXHOCTEN MPAKTUUYECKOTO IPUMEHEHHUS U MOJIyYEHUS U3yYaeMbIX BEIECTB.

OcBoeHue mporpamMmsbl M0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHHIO MPENICTABICHUS O XMMHUYECKONW COCTABISIONICH HAYyYHOM
KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHON MPUPObI, IEHHOCTHOTO OTHOIIEHUSI K HAyYHOMY 3HAHHMIO U METOJaM IMO3HAHUS B HAayKe.
N3ydyeHne XUMUU MPOUCXOAUT C MPUBICYCHHEM 3HAHWM U3 paHee M3YyYEHHBIX y4eOHBbIX mpeAMeToB: «OKpyXarolmuid MHUp,
«buonorus. 5-7 knacce» 1 «Pu3uKa. 7 Kiacey.

[Ipy w3yuyeHWH XUMUU TPOUCXOAUT (HOpMHUPOBAHHE 3HAHUN OCHOB XUMHUYECKON HAyKd KaK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMSI, IPAKTUYECKON NIEATETHHOCTH YEJIOBEKa M KaK OIHOTO U3 KOMIIOHEHTOB MUPOBOW KYNIBTYpHI. 3ajada yuyeOHOTO
MpeIMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHUN — BaKHEHIINX (PAKTOB, IOHSITHIA, 3aKOHOB U TEOPETUYECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWII MHUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B TPHOOMICHWH K HAyYHBIM METOJaM
MO3HAHUS TPU W3YYCHHH BEIIECTB M XUMHYECKUX Ppeakiuii, B (HOpPMHUPOBAHWUU W PA3BUTHUU IMO3HABATEIBHBIX YMEHUH M MX
MPUMEHEHUM B y4eOHO - IMO3HABaTEJIbHOW M y4eOHO - HUCCJIENO0BATENIbCKOW AESATEIbHOCTH, OCBOEHHUU NpaBUil 0€30MacHOTO



oOpallieHust ¢ BEIIECTBAMU B MTOBCETHEBHOM JKU3HHU.
[Ipu u3yueHnn XuMHUM Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUs BaXKHOE 3HAYEHUE MPUOOPENIU TaKue LIeH, KaK:

e (popMHUpOBaHHE UHTEIUICKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CAMOOOPAa30BaHUIO, COTPYIHUUYECTBY, CAMOCTOS TEILHOMY
MPUHATUIO PEIICHUHN, CTOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOMMUMCS YCTIOBUSM KU3HU,

® HaMpaBJICHHOCTh OOYYEHHMS Ha CHCTEMAaTUYECKOe MPHUOOIIeHUE OOydYarolIuXcs K CaMOCTOSTEIbHOM MO3HABATEIbHOM
NeATeIbHOCTH, HAyYHBIM METO[aM MO3HaHUs, (POPMUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

e o0ecreueHrue YCIOBHM, CIOCOOCTBYIOIIMX NPUOOPETCHUIO OOYyYAIONIUMUCS OIbITa Pa3HOOOpPa3HON NESITEIHHOCTH,
MO3HAHMUS M CAaMOTIO3HAHMSI, KJIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUOB JACATEILHOCTH,

e (QopmupoBanue o0ImIel (YHKIHMOHAIBHOM M €CTECTBEHHO- HAYYHOW TPAaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBSICHATH W
OIICHUBATH SIBJIICHUSI OKPYKAIOIIEr0 MHUpPA, UCIOb3Ysl 3HAHUS M OTBIT, TIOJYYCHHBIC MPH U3YYCHUU XUMUU, PUMEHSITh HX
IIPU PEIICHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U TPYOBOH JEATEIBHOCTH;

e (dopmupoBaHue y O0OYYAIONIMXCS TYMAHUCTHYECKUX OTHOUICHUM, TMOHUMAHHUS IEHHOCTH XUMHUYECKUX 3HAHUN s
BBIPA0OTKHU JKOJIOTMUECKH 11eJIeCO00pa3HOro MOBEACHHS B OBITY W TPYAOBOW ACSTENHHOCTH B IIENIAX COXPAHEHUS CBOETO
3I0POBbS U OKPYKaIOIIEel MPUPOITHON CPEJIbl;

® pa3BUTHE MOTHBAIMU K OOY4YEHHUIO, CIMOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIUTAHMIO Ha OCHOBE YCBOCHHS
00111eueI0BeUeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOG IS U HANPABICHHOCTH JaJIbHEHIIIETO 00yICHHUS.
OO6miee yucia0 YacoB, OTBEAEHHBIX ISl M3YYCHUS XUMHH Ha YPOBHE OCHOBHOro oOmiero oOpa3zoBaHMs, cocTapiser 136

4acoB: B 8 kj1lacca — 68 JacoB (2 yaca B Hejienio), B 9 kiacca — 68 yacoB (2 yaca B HEZEIIO).



Coaep:xanue o0y4eHust
8 kinacc
IlepBoHaYaIbHBIE XUMUYECKHE MOHSITHS

[Ipeamer xumun. Pormb XUMuUM B KU3HU ueoBeKa. XUMHUsI B CUCTeMe HayK. Tenma u BemiecTBa. DU3MYECKHE CBOWCTBA
BEIIECTB. ArperarHoe coctostHue BemiecTB. [loHsiTHe 0 MeTomax mo3HaHus B XuUMUU. Yucteie BemiectBa U cMmecu. CrocoOsl
pas3/eieHus CMECEH.

ATOMBI U MOJIEKYJIBl. XUMHUYECKHE AIeMeHThl. CUMBOJIBI XUMHUUYECKUX AJIeMeHTOB. [IpocThie U clokHbIE BelecTBa. ATOMHO
— MOJIEKYJISIPHOE yUEHHUE.

Xumundeckass (opmyna. BajaeHTHOCTHP aroOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIECTB.
OTtHocuTenbHast aroMHast Mmacca. OTHOCHUTENIbHASI MOJIEKYJIsIpHas Macca. MaccoBast 10J11 XUMUYECKOTO 3JIEMEHTa B COSTMHEHUH.

KonmnyectBo BemectBa. Monb. MomsipHas macca. B3auMocCBs3b KolMuecTBa MacChl M YHUCHA CTPYKTYPHBIX €IUHUIL
BeniecTBa. Pacuérel mo GpopmynaM XUMHUYECKUX COCAMHEHH.

Ouznyeckre M XUMHUYECKUE SIBICHHUA. XUMHUYECKas peakiuss W e€ MNpU3HAKW. 3aKOH COXPAHEHHS MacChl BEIIECTB.
Xumuueckue ypaBHenus. Kiiaccudukaius XUuMHYECKUX peakiiuii (COeIMHEHMS, Pa3JIOKEHHUs, 3aMEIICHHsI, OOMEHA).
Xumuueckuil IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOH IOCYI0H, MpaBuUjiaMH paboThl B jabopaTtopun W mpuéMamu oOpamieHus C J1abopaTropHbBIM
o0opynoBaHHEM, U3Y4YEHHWE M ONMHUCaHWE (PU3NUYECKHUX CBOMCTB OOpa3IOB HEOPTraHMYECKHX BEIICCTB, HAOIIONCHHE (U3UICCKHUX
(nmaBneHue BOCKA, TasHHUE JbJa, pAaCTUPAHHUE caxapa B CTYIKE, KHIICHHE W KOHACHCAIUs BOJIbI) U XUMUYECKHX (TOPEHHE CBEUH,
MPOKAJIMBAHUE MEIHON TMPOBOJIOKM, B3aMMOACHCTBHE MeNa C KUCIOTOW) sBICHUN, HAOIIOACHHE W ONKMCAaHUE TPU3HAKOB
MPOTEKAHUS XMMHYECKUX peakiuii (pa3liokeHHEe caxapa, B3aMMOICHCTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapus, pas3lioKeHue
ruapokcuaa meau (II) npu HarpeBanuu, B3aumoneicTBue xkeiesa ¢ pactBopom conu menu (II), uyuenune cnocoOoOB paznieneHust
CMECEii: C TOMOIIBI0 MarHnuTa), (GUIBTPOBaHKE, BRIMTAPUBAHNE, TUCTHILISAIMS, XpoMaTorpadusi, MPOBEICHUE OYUCTKH MTOBAPCHHOM
coJii, HaOIOJEHUE W OMMCAHUE PEe3yIbTaTOB MPOBEJICHHS ONbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcChl, CO3/IaHHE
Mojiesie MoJIeKyl (IIapOCTEPIKHEBBIX).



BaxxHellue npeacTaBuTe/ Il HEOPraHMYeCKUX BellecTB

Bo3nyx — cMmecs razos. Cocras razoB. Kucinopon — 31€MEHT U IPOCTOE BenlecTBO. HaxoxkaeHue Kuciopoaa B MpUpPoOE,
buzndeckre U XuMu4Yeckue cBoiicTBa (peakiuu ropenust). Oxcuapl. [Ipumenenue kucmopoaa. CriocoObl MOTYyUYEHUS KUCIOpOaa B
naboparopuu U MpoMbIIUIeHHOCTU. KpyroBopot kuciopona B npupozae. O30H — ajutoTponHas Moau(UKaIUsS KUCI0PO/a.

TennoBoi 3pdEeKT XUMMUYECKON peaklny, TEPMOXMMHUYECKHUE YPaBHEHMs, SK30- U IHAOTEPMHUUECKUE peakuuu. Toramso:
yrojib U MeTaH. 3arpsi3HeHHE BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 (dexTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — snemeHT u mpocrtoe BemiecTBO. HaxoxaeHue Bomopoaa B mpupone, (pusmyeckrue U XMMUYECKHE CBOMCTBa,
npUMEHEeHHe, cocoObl moydeHus. Kuciaorel u conu.

MounsipHbiii 00bE€M Ta30B. Pacy€Thl MO XUMUUYECKUM YPaBHEHUSIM.

dusnueckue CcBOWCTBa Boabl. Boma kak pactBoputenb. PacTBopbl. HackelllleHHbIE W HEHACBHIMIEHHBIE PAaCTBOPBI.
PactBopumocTs BemiecTB B Bojxe. MaccoBass J0Js BELIECTBA B PAcTBOpe. XHMMHUYECKHe cBoWcTBa BoAbl. OcHoBaHus. Ponb
pacTBOpPOB B MPHUPOAE W B JKU3HU 4esnoBeka. KpyroBopoT Boabl B Mpupoae. 3arps3HEHHE MPUPOIHBIX BoA. OXpaHa M OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukamuss Heopranuueckux coeauHeHuil. Oxcunbl. Kiaccudukainus oxcumoB: coieoOpasyroniue (OCHOBHBIE,
KUCTIOTHBIE, amM(poTepHble) U HecosneoOpasyromue. Homenkinatypa okcuaoB. Duznueckue M XMMHUYECKHE CBOMCTBA OKCHJIOB.
[TonyuyeHne OKCHUIIOB.

OcnoBanus. Knaccudukamnus ocHoBaHUM: 1IENTOYN U HEPACTBOPUMBIE OCHOBaHUsA. HoMmeHknarypa ocHoBanuil. dusndeckue
Y XMMUYECKHE CBOMCTBA OCHOBaHUM. [loyuyeHne OCHOBAHU.

Kucnorel. Knaccudukamnus kucinor. HomeHnknarypa kucior. ®du3ndeckue 1 XUMUYECKHE CBOMCTBA KUCIIOT. Pl akTMBHOCTH
metaiuioB H.H. bekerona. [lonyuenue Kucior.

Conu. HoMenkiarypa coneit. @u3nyeckue U XuMuueckue cBoricTBa coneit. [lomydyenue cosei.

I'eHeTnYecKas CBsI3b MEXKY KJIIACCAMU HEOPIraHUYECKUX COCIUHEHHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpENeTICHHE COAEpKaHMUS KHUCIOpoia B BO3JyXe, MONy4YeHUEe, coOMpaHHe, paclo3HABaHWE W H3yYEHUE
CBOICTB KUCJIOPOJa, HAOIIOIEHNE B3aUMO/IEHCTBHS BEILIECTB C KUCIOPOJIOM U YCIOBUS BOZHUKHOBEHMS U NPEKPALLIEHUS TOPEHUS
(moxxapa), 03HaKOMJIEHHE ¢ 00pasllaMU OKCHOB M OMHMCAHME MX CBOMCTB, MOJyde€HUE, COOMpaHUE, paclioO3HABaHUE U M3yYEHUE
CBOMCTB Bomopojia (ropeHue), B3auMozaeicteue Bogoponaa ¢ okcuaoM meau (II) (Bo3MOXHO MCIONB30BaHHWE BHIEOMATEPHAJIOB),
HaOIoneHne 00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIIEAOBaHHE OCOOEHHOCTEW pPAaCTBOPEHHE BEIIECTB C Pa3IMYHOU



PacTBOPUMOCTBIO, ITPUTOTOBIICHUE PACTBOPOB C OMNPENECIEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOICKUCTBHUE
BOABl C MeTa/ulaMu (HaTpueM | KajibllieM) (BO3MOXKHO UCIIOJIb30BaHHE BHJIEOMATEPHUAJIOB), HCCIEI0BaHUE OOpasIoB
HEOPTraHUYECKHUX BEIIESCTB Pa3IMUHBIX KJIACCOB, HAOMIOCHUE U3MEHEHHS OKPACKU MHIUKATOPOB B pacTBOpPAxX KUCIIOT U IIEI0UYEH,
u3yueHue B3aumopeicTBus okcuaa meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI, KUCIOT C METallJlaMU, peakiuil HeWTpau3aluu,
MOJIy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM, BHITCCHEHUE OTHOTO METAJIJIa APYTHUM U3 PACTBOPA COJIM, PEHICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 no teme «BaxkHenre Kjaacchl HEOPTaHMYECKUX COCTUHEHU .

Iepuonuvecknii 3axkon u Ilepuoguveckasi cucrema xummudeckux vieMeHToB .M. MenaeneeBa. CTpoeHne aTomoB.
Xumudeckasi cBsi3b. OKNCIUTETBHO — BOCCTAHOBHUTEIbHbIE PeAKIINHU

[lepBbie MOMBITKH KiacCU(PUKAIIUA XUMHYECKUX 3JeMEHTOB. [loHSATHE O Trpynmax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIC M
IIEJIOYHO3EMEIIbHBIC METAJIIbI, TaJIOT€HbI, HHEPTHBIE T'a3bl). DJIEMEHTHI, KOTOPbIe 00pa3yroT aM(PpOTepHbIE OKCUJIBI U THAPOKCHIBI.

[lepuonnueckuit 3akoH. llepmognueckas cucrema xumuueckux sneMeHToB [[.MI. Menneneesa. Ilepuonbl u TpyIbl.
DU3NYECKUIN CMBICT TTOPSIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sifiep. M3oTomnbl. Dnekrponbl. CTpoeHue AIIeKTPOHHBIX 000JI04eK aToMOB MepBbix 20
xuMudeckux aneMeHToB Ilepuogmueckoit cucremsl J[.M. MenneneeBa. XapakTepucThka XHMHUYECKOIO JJIEMEHTA II0 €TI0
nonoxkeHuto B [lepuonnueckont cucreme .M. Menneneena.

3aKOHOMEPHOCTH MU3MEHEHHS paguyca arOMOB XUMHUYECKUX AIIEMEHTOB, METAJUIMYECKUX U HEMETATIMYECKUX CBOMCTB MO
rpyImnam U nepuoaam.

3nauenue [lepuonnueckoro 3akona u Ilepruoanyueckoil CUCTEMBlI XUMHUYECKHUX 3JIEMEHTOB JIJISl PAa3BUTHS HAYKU U MPAKTUKH.
J.1. MenneneeB — y4E€HBINA U TPAXKIAHUH.

Xumunueckas cBsi3b. KoBaneHTHas (MOJsipHAs M HEMOJISIPHAS) CBSA3b. DJIEKTPOOTPUIATEIIBHOCTh XUMUUYECKUX AJIEMEHTOB.
HNonnas cBs3b.

Crenenb oxucieHus. OKHCIUTENBHO — BOCCTAHOBHUTENbHBIE peakuuu. lIpouecchl OKUCIEHUS W BOCCTAHOBIICHHS.
OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuil IKCnepuUMeHm:

M3y4yeHrue 0O0pa3l0B BEIIECTB METAUIOB U HEMETAJUIOB, B3aHMMOJEHUCTBHE THAPOKCHIA IIMHKA C pPAacTBOPAMH KHUCJIOT U
1ie104€ei, IPOBEICHUE OMBITOB, UILTIOCTPUPYIOIIUX TPUMEPHI OKUCTUTEIBHO — BOCCTAHOBUTEIBHBIX pEAKIU (TOpPEHUE, PEaKIIUU
Pa3NIoKEeHUS, COCAUHEHUS ).

Meswcnpeomemmuoie ceazu



Peanuzanusi MeXNpeaAMETHBIX CBSI3€i NPU M3YUYEHUU XUMUU B § KJIacCe OCYIIECTBIISETCS Y€pe3 UCIOIb30BAHUE KaK OOIIMX
€CTECTBEHHO — HAyYHBIX TMOHATUN, TaK W MOHSATUM, SBISIOIIUXCA CUCTEMHBIMH ISl OTACIBHBIX MPEIMETOB €CTECTBEHHO —
Hay4HOT'O LUKJIA.

OO6mue ecTeCTBEHHO — HAy4YHbIC MOHATHS: HAay4dyHbIN (DakT, TWMIOTE3a, TEOpUsl, 3aKOH, aHAJIM3, CUHTE3, KiIacCUpUKaIus,
MEPUOIUYHOCTh, HAOIIOJEHUE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, MOJICITb, SIBIICHHE.

®dusuka: marepusi, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWJ, H30TONbI, PATUOAKTUBHOCTb, MOJIEKYIIA,
AMEKTPUYECKUIM 3apsji, BEIIECTBO, TEI0, 00bEM, arperarHoe COCTOSHHE BEHIECTBA, ra3, (PU3MUYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUSI, KOCMOC, TIAHETHI, 3BE3/1bI, COJHIIE.

Bbuonorus: hotocunTes, apixanue, ouocdepa

I'eorpadus: atomocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TTOPObI, MTOJIE3HBIC UCKOTIAeMbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

9 kiacc
BemecTBO M XMMHUYeCKasl peaKIusi

ITepuonuueckuit 3akoH. Ilepuonunueckass cucrema xumuueckux dieMmeHToB .M. MenaeneeBa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHHU CBOWCTB XMMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX NMEPUOMIOB, Kalvs, KaJbLUs U UX COCIUHEHUN B
COOTBETCTBHUH C MOJOKEHUEM JIEMEHTOB B [lepuonnueckoil cucTeMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMHUECKOUM CBA3U. THUIIBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIA
KPUCTAJUTNYECKON PEIETKH U BUJA XUMUYECKOHN CBSA3H.

Knaccuduxkamms 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUECKUE CBOMCTBA BEIECTB, OTHOCSIIMNXCS K Pa3InYHBIM
KJlaccaM HEOPraHMYECKUX COCAMHEHUN, TEHETUYECKasi CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukamuss XuMUYECKUX peakluuid MO Pa3IuYHBIM TIpHU3HAKaM (TI0 YUCIY M COCTaBy YYacCTBYIOIIMX B PEaKIIUH
BEIIECTB, MO TEIIOBOMY (D eKTy, 0 M3MEHEHUIO CTETICHEH OKHUCIEHUS XMMUYECKUX DJIEMEHTOB, 10 OOPAaTUMOCTH, TIO YYACTHIO
Karajin3aTopa). OK30- U SHIOTEPMUYECKUE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTn xumMudeckoit peakmnuu. [TonsiTue 06 0OpaTUMbBIX U HEOOPATUMBIX XUMUYECKHX peaknusax. [lonstue o
TOMOTEHHBIX M reTeporeHHbIX peakuusax. [lonstue o karanuze. [loHdaTHE O XMMHUYECKOM paBHOBeCUU. PAKTOPBHI, BIUSIOIMIME HA
CKOPOCTb XMMHUYECKOW PEAKIIUU U MOJ0KEHUE XUMHYECKOTO PABHOBECHS.

OKHCITUTETPHO — BOCCTAaHOBUTEIIBHBIC PEAKITUH, MIEKTPOHHBIN 0alaHC OKHCIUTEILHO — BOCCTAHOBUTEIBHOW PEAKIUU.
CocraBneHue ypaBHEHUN OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIX PEaKIMM C UCIIOIb30BAaHUEM METOA 3JIEKTPOHHOIO OaliaHca.

Teopust >NEKTPONUTHUECKON TUCCOLUALIMK. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTHOHBI, aHMOHBI. MeXaHu3M HCCOUAINT



BELECTB C Pa3IM4YHBIMU BUJIaMH XUMUYECKOH cBsi3U. Crenenpb qucconuanuu. CUIbHBIE U CIIa0bIe AIEKTPOIUTHI.

Peakiiun noHHOTO OOMEHa. YCIOBHS MPOTEKaHUS PEeaKIUi HOHHOTO OOMEHA, MOJHbIE U COKpAlIEHHbIE HOHHBIE YPABHEHHUS
peakiuii. CBONCTBa KUCJIOT, OCHOBAaHUN U COJIeH B CBETE MPEACTABICHUN 00 ANEKTPOIUTHUYECKON nucconuanuu. KauecTBeHHbIE
peakuuu Ha HOHBL. [IoHsATHE O THApPOIN3E CONEH.

Xumuyeckuii IKCnepumMenm:

O3HAKOMJICHUE C MOAENISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METaJNIOB U HEMETaIoB (rpadura u
ajamasa), CIOXKHBIX BEIECTB (XJIOpUAa HATPUsl), MCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW pPEeaklMu OT BO3IEUCTBUS
pa3nuYHbIX (AKTOPOB, UCCIEAOBAHUE AIEKTPOINPOBOJHOCTH PAaCTBOPOB BEUIECTB, IMpoliecca AUCCOLMALMU KHUCIOT, IIeoueld u
cosiet (BOBMOXKHO MCIOJIb30BaHUE BUIEO MAaTepuajioB), IPOBEACHUE OIbBITOB, WITIOCTPUPYIOMIMX NPU3HAKUA NPOTEKAHUS peaKui
MOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BbIJCICHHE Tra3za, 0O0pa3oBaHHWE BONbI), OMNBITOB, WUIIOCTPUPYIOIIUX HPUMEPHI
OKHCIIUTEIBHO — BOCCTAHOBUTEIBHBIX PEAKIHI (TOpEHUE, pEAKLIUU PA3I0KEHNS, COCIUHEHMS ), PACTIO3HABAHUE HEOPTraHUYECKUX
BEILECTB C TOMOILBIO KAYECTBEHHBIX PEAKIIMI HA UOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTanbl 1 UX coeMHEHU S

OO6mast xapakrepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTeneHW okucieHus. CTpoeHue u
¢u3znuecke CBOIMCTBA MPOCTHIX BEIIECTB — TrajJoreHOB. XMMHUYECKHWE CBOWCTBa Ha NpHUMepe Xjopa (B3aUMOACHCTBUE C
MeTaJJIaMH, HEMETAJUIaMH, Iesiodamu). XiaopoBonopold. ColssiHas KUCI0Ta, XMMUYECKUE CBOWMCTBA, MOJIYyYECHHE, TPUMEHEHHUE.
JlelicTBHE XJI0pa ¥ XJIOPOBOAOPO/IA HA OPraHU3M 4YesloBeKa. BaxkHelne XI0puibl U UX HAXOXKAEHUE B PUPO]IE.

O6mast xapaktepuctuka s1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEIEHU OKHUCIICHUS.
Crpoenne u Qpu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEepbl. AJJIOTPONHBIE MOIU(DHUKAIIMK KUCIOPOAA U CEPHI.
CepoBonopon, cTpoeHue, PU3nyecKkre 1 XuMUYecKre cBOMCTBa. OKCHIBI Cephbl KaK MPEACTaBUTENN KUCIOTHBIX OKcHa0oB. CepHas
KUCTI0Ta, (pU3MYecKrue U XUMUYECKHE CBOMCTBA (0OIIME KaK MPENCTAaBUTENsl Kiacca KUCIOT M cnenupuyeckue). XUMHUUECKUE
peakuuy, Jiexallue B OCHOBE IPOMBIIUIEHHOTO CHOc0o0a MONy4deHHus] cepHOM KucioTel. [Ipumenenue cepHoil kuciotsl. Conu
CEpHOW KHCIIOThI, Ka4YECTBEHHAs peakius Ha cyibpar-uoH. HaxoxaeHue cepbl U e€ COCAMHEHUN B Tpupome. XUMHYECKOe
3arpsi3HEHUE OKPY’KaIoLIEH Cpellbl COCIUHEHUSIMU cepbl (KMCIOTHBIE JOXK/HU, 3arpsi3HEHUE BO3JyXa M BOIOEMOB), CIIOCOOBI €ro
IIPEAOTBPALLCHMUS.

OO6mras xapakTepucTuka 31eMeHToB VA-rpymmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTETIEHN OKUCIICHUS. A3OT,
pacmnpocTpaHeHue B MpHUpoJE, pusnueckre U XuMuiyeckue cBorctBa. KpyroBopor asora B mpupoae. AMMHUaK, ero Gpusnueckue u
XAMHYECKHAE CBOWCTBA, MoNydeHHe M npuMeHeHrne. Comu aMMoHHMs, WX (U3MYECKHEe M XUMUYECKHE CBOMCTBA, NMPUMEHEHUE.



KauectBeHHast peakiusi Ha MOHBI aMMOHHMSI. A30THasi KUCJIOTa, €€ molyueHue, Gu3nyeckrue U XuMUIECKUe CBOMCTBa (00IIMe Kak
MpeACTaBUTEN Kjlacca KHUCJIOT W crenuduueckue). Mcmonb3oBaHre HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAJIbHBIX
ynoOpeHuil. XuMHUUYECKOe 3arpsi3HEHUE OKPYKaroIIeh cpeabl COCNMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIU, 3arps3HEHUE BO3/yXa,
nmouBbl U BogoéMOB). Docdop, amtorponHeie Moaudukanuu docdopa, busudeckue u xumMudeckue corcrra. Okcua docdopa
(V) u docdhopnas kuciaora, Qu3nuecKue M XHMHYECKHE CBOICTBa, mnonyudeHue. Hcmonp3oBanue ¢ocdaTtoB B KauecTBe
MUHEPAJIbHBIX yTOOPEHUH.

O6mas xapaxktepuctuka d1eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHUS.
VYrnepon, amnorpornHbie MoAuUKAIMK, PACIpPOCTpaHEHHBIE B MpUPOAE, (PU3MUECKHEe U XUMUYECKHE CBOMCTBA. AcCOpOIus.
Kpyrosoport yriepona B mpupozae. OKcusl yrieponaa, ux pu3nueckue 1 XuMUUeCKUe CBOMCTBA, EWCTBUE HA KUBBIE OPTraHU3MBbI,
NOJIy4eHUE U MPUMEHEHHEe. DKOJIOTHYEeCKHe TTPoOIeMbl, CBA3aHHbIE ¢ okcuaoM yriepozaa (IV), rumoresa ri100a1bHOTO TOTETICHUS
KJIMMara, TapHUKOBBIM 3¢ @dekT. YrombHas kuciora u €€ conu, uX (U3NYECKUE M XUMHYECKHE CBOWCTBA, MOJYYEHUE H
npumeHeHne. KadecTBeHHas peakius Ha KapOoHaAT-UOHBI. Vcmonb3oBaHUEe KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHayaabHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSAX yriepojaa (MeTaH, 3TaH, ITHIEH, alleTUJICH,
ATAHOJ, TIMIEPUH, YKCyCHas KucioTa). [IpupoaHbie MCTOYHUKU YIIIE€BOAOPONOB (YroJib, MPUPOIHBIN ra3, HEPTh), TPOAYKTHI UX
nepepaboTku (OEH3UH), UX POJIb B OBITY W MPOMBINIICHHOCTU. [loHATHE O OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: KHpax, OCNKax,
yIJIEBOaX — W UX POJIU B KU3HM YejoBeKka. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHHUN.

Kpemnuii, ero ¢pusznyueckre 1 XUMHUYECKHUE CBOMCTBA, MOJydeHue U npuMenenne. CoeMHeHHs KpeMHus B npupose. Oomiue
npencrapiaeHuss o0 oxcuae kpemuus (IV) m xpemuueBoit kuciore. CUIUKATBI, UX HCIOIB30BAHUE B OBITY, MPOMBIILIEHHOCTH.
Baxxneiimue cTpouTenbHBICE MaTepHaibl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, keie3o0eroH. [Ipobrmembl 6Ge30macHOro
MCIIOJIb30BaHUS CTPOUTENbHBIX MaTePHAIOB B IIOBCEIHEBHON KU3HHU.

Xumuueckuit IKcnepumenm:

Nzydenune o00pa3iioB HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHCJIOTHI, MPOBEICHHE KAUYeCTBEHHBIX PEaKIUi Ha
XJIOPHUJI-MOHBI U HAOIOIEHNE TPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaKaomue GU3NIECKUe U XUMHUECKHUE CBOMCTBA TaJIOTCHOB
U UX COEAMHEHUH (BO3MOXKHO HCMOJb30BAaHUE BHUJACOMATEPHUAIIOB), O3HAKOMJIEHHWE C oOpaslamMu XJIOPUAOB (TaJOreHUIO0B),
O3HAaKOMJIEHUE C 00pa3liaMu Cepbl U € COCIMHEHUSIMH (BO3MOKHO HMCIOJIb30BAaHUE BHUAEOMATepUalioB), HAOJIIOAEHUE MpoIlecca
oOyrnmuBaHUs caxapa MO JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YUYCHHE XUMHUYECKUX CBOWCTB pa30aBIeHHOMN
CEpHOM KUCJIOTHI, TPOBEICHNE KAY€CTBEHHON PEaKINK Ha CyIb(aT-uoH 1 HaOMIoIeHre TTpU3HaKa e€ IpPOTeKaHusI, 03HAKOMIICHUE C



dbu3nyeckuMu cBolicTBaMU a3oTa, ¢ocdopa U UX coenUMHEHUN (BO3MOXHO HCIIOIB30BAHUE BHJIEOMAaTepuUalioB), oOpasiamu
a30THBIX U (ochOopHBIX yIOOpeHMil, MmolydeHue, coOMpaHHe, paclo3HABaHHE M H3y4YeHUE CBOMCTB aMMHUaka, MPOBEICHHE
Ka4eCTBCHHBIX peaKlIuii Ha HOH aMMOHHMS U Qocdar-uoH U U3yUYeHHE NPU3HAKOB UX TMPOTEKaHUs, B3aUMOJCHUCTBHUE
KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MeIbl0 (BO3MOXKHO HCIOJIB30BaHHE BUJIEOMATEPHUAIOB), M3yuye€HHE Mojeme
KPUCTANIMUECKUX PEMIETOK anMmasa, rpadura, ¢yuiepeHa, O3HAKOMJICHHE C IPOILECCOM aJICOPOIMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTUBOra3a, MojydyeHue, cCoOupanue, pacrno3HaBaHUe U WU3yUYECHHUE CBOMCTB YITIEKUCIIOTO
rasa, poBEJICHUE KaYeCTBEHHBIX PEaKIMil Ha KapOOHAT U CUJIMKAT-UOHBI M U3yYEHUE NMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHUE C
OPOAYKIIMEN CHJIMKATHOW MPOMBIIIJIEHHOCTH, PEUICHHE JKCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BaxHeillne HeMeTalllbl U UX
COCIMHECHUSD.

MeTaibl M UX COeTUHEHM ST

OO6m1as XxapakTepUCTUKa XMMUYECKUX IJIEMEHTOB — METAJJIOB Ha OCHOBAaHWU MX mojiockeHusi B [lepuogudeckoit cucteme
xuMuudeckux sneMeHToB .M. MeHneneeBa u crpoeHus atoMoB. CTpoeHue MeTauioB. Metauimyeckasi CBA3b M METaJlInyecKas
KpUCTAJUTNYECKas PeII€TKA. DIEKTPOXUMUUECKHUI Psijl HANPSHKEHUN MeTalioB. PU3NYECKHEe U XUMUYECKHUE CBOMCTBA METAJIOB.
O6mue crocoObl oydeHus: MeTauioB. [loHATHE 0 KOPPO3UM METAJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI X OT Koppo3uu. CriiaBbl
(cTane, 9yTryH, TIOpaTIOMUHHKN, OpOH3a) U UX TPUMEHEHHE B OBITY U IMIPOMBIIIJICHHOCTH.

[Ilenounbie MeTaibl: noyoxeHue B Ilepuognueckoil cucteMe xumudeckux sneMeHToB .M. MenpaeneeBa, CTpoHEH HX
aTOMOB, HaXOXJeHue B mpupoae. Ouzndeckue U XUMHUYECKHEe CBOMCTBA (Ha mpumepe Harpust U Kayiusi). OKCHUIBI M THAPOKCHUIBI
HaTpus U Kanus. [[puMeHeHue 1me0YHbIX METaUIOB U UX COCMHECHUM.

[Ilenoyno3emenbHBIE METAJUIBI MAarHui ¥ KaJibLIMK: MOJ0KeHue B [lepronnyeckon cucreme XuMu4yeckux aneMeHToB JI.U.
MenpeneeBa, CTPOCHHE HMX aTOMOB, HaxoKjaeHUE B mpupoae. PU3WUECKUE U XMMHUUYECKHE CBOWMCTBA MarHus W KaJblUs.
Baxxneitmume coequHeHns Kaablis (OKCUT, TUAPOKCHI, COH). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHCHHS.

Anmomunuii:  monoxxkenne B llepuonmnyeckoid cucreme xumuueckux anemeHtoB [[.M. MeHneneeBa, cTpoeHHE aToMma,
HaxokjacHUue B mpupoae. Pu3mdeckrue W XHMHYECKHE CBOMCTBA aalOMHHHSA. AMQOTEpHBIC CBOMCTBA OKCHAA W THIPOKCHIA
aJIIOMUHUS.

Kene3o: monoxenue B [lepuonnueckoit cucreme xumudeckux aneMeHToB [[.M1. MenaeneeBa, CTpo€HHE aTOMa, HAXOXKJACHHUE
B npupoje. Puznueckrue U XUMUYECKUEe CBOMCTBA kene3a. Okeunbl, ruapokcubl U conu xenesa (1) u xenesa (III), ux cocras,
CBOWCTBA Y MOJYYCHHUE.

Xumuueckuil IKCnepuUMenm:



O3HAaKOMJIEHHE C oO0pasllaMu METaJJIOB M CIUIaBOB, UX (U3MYECKUMU CBOWCTBAMH, W3YUYEHUE PE3YJIbTATOB KOPPO3UU
METaJUIOB (BO3MOXKHO HCIIOJIB30BAHUE BUIEOMATEPHUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIa KaJIBIIUS M HATPUsl C BOIOU
(BO3MOXXHO HCIIOJIb30BaHWE BUACOMATEPUAIIOB), UCCIEAOBAHUE CBOMCTB >KECTKOM BOJIBI, MPOIECCAa TOPEHHUS Kelie3a B KUCIOPOJIEe
(BO3MOXXHO HCIIOJIb30BaHKME BHUICOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMM HAa WMOHBI: MarHus, KaJbIIHs,
amoMuHMs, 1UHKA, kenesa (I1) u xenesa (II1), menu (II) nHaGmroneHune u onmucaHue MPOILIECCOB OKPAIIUBAHUS TJIAMEHU MOHAMHU
HATpUsl, Kalusg U KaJibIus (BO3MOXHO MCIOJB30BaHUE BUJIEOMATEPHANIOB), HCCleN0BaHUEe aM(pOTEPHBIX CBONCTB THIPOKCHUIA
AJIOMHUHUS U THAPOKCHIA [IMHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHelue MeTauibl U uX COCTUHECHUS.
XHMHS U OKpYKaOLIAas cpeaa

BemecTBa u Marepuasibl B TOBCETHEBHOM KU3HU YeJIOBEeKa. be3onmacHoe UCMoIb30BaHUE BEIIECTB M XUMUYECKUX PEaKIuii B
obITy. [lepBast momMoIIbh MpU XUMHUYECKUX 0KOTaX M OTPABICHUSX.

XUMHUYECKOE 3arps3HCHHE OKpYXKarolleh cpenbl (MpeaenbHas JonycTuMas KoHIleHTpauus BemiecTB, nanee [1JIK). Poib
XUMHUHU B PEIICHUH SKOJIOTUUECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHHne 00pas3IloB MaTepuaioB (CTEKIIO, CIJIABbl METAJUIOB, MTOJIMMEPHBIE MaTepHabl).
Meostcnpeomemmnnie cea3u

Peanuzanust MexXnpeIMeTHBIX CBA3E€HM U U3yYeHUH XUMHUH B 9 Kilacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIINX
€CTECTBEHHO — HAyYHBIX MOHSITHH, TaK W TOHATHUM, SIBISIOMIMXCS CUCTEMHBIMHU ISl OTICIBbHBIX MPEIMETOB €CTECTBEHHO —
HAY4YHOTO ITUKJIA.

OO0mMe ecTeCTBEHHO — Hay4yHbIE TMOHATHS: HAy4YHBIN (aKT, THIOTE3a, 3aKOH, TEOpHs, aHAJN3, CUHTE3, KiIaccU(UKaIMs,
NEPUOANYHOCTD, HAOMIOACHUE, SKCIIEPUMEHT, MOIETMPOBAHNE, U3MEPEHUE, MOJIENb, SBICHNE, TAPHUKOBBIN (P (DEKT, TEXHOJIOTHUS,
MaTepHUaJbl.

®dusnka: wmarepusi, aroM. OIEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHWJ, H30TONbI, PAJAUOAKTUBHOCTH, MOJEKYIa,
AIIEKTPUYECKUIN 3apsll, TPOBOIHUKH, MOIYMPOBOIHUKH, TUAIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJNO, OOBEM, arperatHoe
COCTOSTHHE BEIECTBA, Tra3, PacTBOP, PAaCTBOPHUMOCTH, KPUCTANIMYECKas PEmIéTKa, CIUIAaBbl, (HU3MYECKHUE BEIUYUBI, €IUHUIIBI
U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/bI, CONHILE.

buonorus: gorocuntes, apixanue, 6umocdepa, IKOCUCTEMa, MUHEPAIBHBIE YIOOPEHUS, MUKPOIJIEMEHTHI, MaKPOIJIEMEHTHI,
MUTATENbHBIC BEIICCTRA.

[eorpadus: armocdepa, ruapocdepa, MUHEpPAIIbI, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOITaeMbIe, TOTTUBO, BOAHBIC PECYPCHI.



Ili1anupyemblie pe3y/ibTaTbl OCBOCHHUS NMPOrpaMMbl 10 XUMHUHU HA YPOBHE OCHOBHOI'0 0011ero 00pa3oBaHusl
JIMYHOCTHBIE Pe3yJbTATHI

JIMYHOCTHBIE PE3YJIBTAaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO O0IIero 00pa3oBaHUs IOCTUTAIOTCS B XO/1€ OOY4YECHUSI XUMHUH B
€IMHCTBE Y4eOHOW M BOCHHUTATEIBHOMN JIESITEJILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU COIIMOKYJIBTYPHBIMHU H
JyXOBHO — HPABCTBEHHBIMU IIEHHOCTSIMU, MPHUHSATHIMU B OOIIECTBE NpaBUIaMHU W HOPMaMH IOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COITMATIM3AIIMN 00YyJaIOIIXCS.

JIMYHOCTHBIE Pe3yJIBTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOU MO3UTHBHBIX IIEHHOCTHBIX
OpHMEHTAILIMHI 1 PACIIMPEHUE OMbITA JICSITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) nampuomuueckoe éocnumanus:

IIEHHOCTHOI'O OTHOIIECHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY HMCTOPHYECKOMY M HAy4YHOMY HACJIEAWIO0, TTOHUMAs 3HAUYCHUS
XUMUYECKOW HayKW B JKM3HHU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HHQOpMAIMEl O IMepeaoBhIX
JTOCTHUKEHUAX W OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE MUpa U
00IIIeCTBa;

2) eparcoanckozo 60CRuUmMaHus:

MPEACTABICHUS O COLIMAJIbHBIX HOPMAax M MPaBUJIAX MEXIWYHOCTHBIX OTHOIIEHWH B KOJUIEKTMBE, KOMMYHMKATUBHOM
KOMIICTEHTHOCTH B OOINECTBEHHO IIOJIC3HOW, y4eOHO — HCCIIE0BATCIILCKOM, TBOPYECKOM M JPYrUX BHUIAX JESITCIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MEATEIIBHOCTH IPU BHITIOJIHEHUHM YYCOHBIX, MO3HABATEIBHBIX 3aJ1a4, BBITOJHCHUHU
XUMUYECKUX DKCIIEPUMEHTOB, CO3JaHUN YYCOHBIX IMPOCKTOB, CTPEMJICHHS K B3aMMIIOHUMAHHUIO M B3aMMOIIOMOIIM B IPOIECCE
9TOM y4eOHOH AeATeILHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEICHUE M ITOCTYIIKA CBOMX TOBAPHIIEH C IMO3UITUH HPABCTBECHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHMUS MOCIEACTBUAN MOCTYIKOB;

3) ueHHocmu HaAy4H020 NO3ZHAHUA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMHYECKOM PEAKIMH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO
Pa3BUTHSL HAyKU U COCTABJIAIONINE OCHOBY JIJI MOHUMAHMS CYIIHOCTH HAyYHOW KapTUHBI MHUpa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHS TPUPOMBI, B3aUMOCBS3SX YEJIOBEKAa C MPUPOIHOM Cpeod, O pONIM XUMHM B TIO3HAHUM ITUX



3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HANpPAaBJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUW MO XUMUHU, HEOOXOAUMBIE IJisi OOBSICHEHUS
HaO0JII0JaeMBIX MPOLIECCOB U SIBICHUM, MO3HABATEIbHOW, NHPOPMAIMOHHON M YUTATENIbCKOM KYyJIbTYpbl, B TOM YHUCJE€ HAaBBIKOB
CaMOCTOSATETIbHON pPabOThl C y4yeOHBIMM TEKCTAMH, CIPABOYHOM JUTEPATypoOil, AOCTYNHBIMH TEXHMYECKUMHU CpEACTBAMU
MH(pOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYEeHMIO M TMO3HAHUIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOpPa30BAHMIO, MPOEKTHOU U
UCCIIeIOBATENbCKOM IESITeIbHOCTH, K OCO3HAHHOMY BHIOOpPY HANPABIECHHOCTH U YPOBHS 00yU€HUs B lalibHEHIIEM;

4) popmuposanusa Kynbmypot 300p06bs:

OCO3HaHHWE LIEHHOCTH YU3HHU, OTBETCTBEHHOTO OTHOUIEHHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKM Ha 370pOBBIA 00pa3 *KU3HU,
OCO3HaHMWE MOCIEACTBUNA U HEMPUSITHE BPEIHBIX MPUBBIUEK (YMOTPEOJICHMS aJIKOTOJI, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH
coOJIro/IeHUs MpaBuiI 6€30MacHOCTH MPU OOPAIIEHUH ¢ XUMUYECKIUMU BEIIECTBAMU B OBITY U peaIbHOM KU3HU;

5) mpyooeozo eocnumanus:

MHTEpEC K MPAKTHUYECKOMY M3YUYEHUIO MpoQeccuil U Tpyda pa3InyHOro poja, yBaKEHUE K TPYLY U pe3yibTaraMm TPyAOBOU
NEeSTENBHOCTH, B TOM YHCJE€ HAa OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XWMHH, OCO3HAHHBIM BHIOOP MHAMBUIYaJTbHON
TPAeKTOPUU MPOJIOJKEHUSI 00pa30BaHuUs ¢ YUETOM JTMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIECTBEHHBIX HHTEPECOB
U MOTpeOHOCTEH, YCIEIIHOW MTPpOo(heCCHOHAIBHOMN IEATeTbHOCTH U Pa3BUTHA HEOOXOIUMBIX YMEHHM, TOTOBHOCTh aAalTUPOBATHCS
B Ipo(heccuoHabHOM cpelie;

6) sKon0cuuecKko20 ocnumanua:

HKOJIOTHYECKH 11eTIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK HMCTOYHUKY >KM3HM Ha 3eMJjie, OCHOBE €€ CYyIeCTBOBAHMSI,
MOHUMAHHE IIEHHOCTH 3JI0POBOTO M OE30IMMacHOr0 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3WYECKOMY U
NICUXMUYECKOMY 37I0POBBIO, OCO3HAHHUE IEHHOCTU COOJIONCHMs MpaBWil 0€30MacHOrO IMOBEACHUS MpH paboTe ¢ BElIECTBAMU, a
TAKXE B CUTYALUAX, YTPOKAOIIMX 3I0POBbIO U )KU3HHU JIFONIEH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, TOJTydaeMble TPU U3YYCHHH XUMUU, IS PEIICHUS 3a/1a4, CBI3aHHBIX C OKPYXKaIoleh
MIPUPOIHON CPEIO, JJIS TMOBBIIMICHUS YPOBHS SKOJOTUYECKON KYIBTYpbI, OCO3HAHMS ITIOOATBHOTO XapaKTepa IKOJOTHYECKHUX
mpoOJieM U MyTe WX PEHICHHS MOCPEACTBOM METOMOB XUMHH, YKOJOTUYECKOTO MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS UM B
[M03HABATEJIbHOM, KOMMYHHUKAaTUBHOM U COLMAJIbHOW MPAKTHUKE.

MeTtanpeaMmeTHblie pe3yJbTaThl
B cocraBe meTanmpenMeTHBIX pE3YJIBTAaTOB BBIICISIOT 3HAUYMMBIE ISt (OPMUPOBAHHS MHUPOBO33PEHUS OOIICHAYYHBIC



MOHATHUS (3aKOH, TEOpHs, NPUHLMI, TUNOTe3a, (PAaKT, CHCTEMa, MPOLECC, SKCIEPUMEHT U Jp.), KOTOPhIE HCIOJb3YIOTCS B
€CTECTBEHHO — HAay4YHbIX Y4Y€OHBIX MpeaMeTax W TO3BOJSAIOT HAa OCHOBE 3HAHMM U3 ATHUX NPEeaIMeTOB (QOpMUPOBATH
MpeICTaBIeHue O IEJOCTHOM HAaydyHOW KapTUHE MHUpa, W YHUBEpCalibHble Yy4eOHble JelcTBUS (IIO3HABATENIbHbBIE,
KOMMYHUKATUBHbIE, PETYISATUBHBIE), KOTOPbIE 00€CTIEUnBaOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOATENIbHOMY IJIAHUPOBAHUIO U
OCYUIECTBJICHUIO YU€OHOU AESTEIbHOCTH.



Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3zoenvie nozuueckue oeiicmeus:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHUS TIPU OCBOCHUHU 3HAHUM: PACKPBIBATh CMBICII XUMHUYECKUX MOHITUI
(BBIIENATh WX XapaKTEpHBbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMHU TOHSTHUSMH), UCIOIB30BATh TMOHSTHUS IS
OOBSCHEHUSI OT/AENIBbHBIX (DAKTOB U SIBJIICHUM, BHIOMpPATh OCHOBAHHS W KPUTEPUM IS KIacCU(PUKAMKM XUMHYECKUX BEIIECTB U
XUMUYECKUX PEaKIMii, yCTaHABIWBATh MPUYUHHO - CJIEICTBEHHBIC CBS3UM MEXKIY OOBEKTAMHU H3yUCHHs, CTPOUTH JIOTUYECKHUE
paccyxJieHus (MHAYKTUBHBIC U JISyKTUBHBIC, 110 aHAJIOTHH), IeJIaTh BHIBO/IBI U 3aKITIOUCHUS,

yMEHUE TPUMEHATh B MPOIecCe TMO3HAHMS TOHATHS (MPEAMETHBIE M METalpeIMETHBIC), CHUMBOJUYECKUE (3HAKOBBHIC)
MOJIEJIH, UCTIONB3YeMbIC B XMMUH, TPEOOPa30BLIBATH ITUPOKO MIPUMEHSIEMbIE B XUMUU MOJCIBHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI DJJIEMEHTAa), XUMHUUYecKas QopMylla M YpaBHCHHE XUMUYECKOW pEaKIUUu — TPU peHieHUuH Y4yeOHO —
MO3HABATEJbHBIX 33/1a4, C YYETOM 3THUX MOJIEJbHBIX MPEACTABICHUU BBISIBISATH U XapAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHUMHUUYECKUX BEIIECTB M XMMHYECKUX PEaKIUi, BBISBISATH OOIIHWE 3aKOHOMEPHOCTH, NMPUYMHHO —
CJIEZICTBEHHBIE CBSI3U M TPOTUBOPEUMS B M3YyUAE€MBIX MPOIIECCaX U SIBICHUSX.

Bazoenvie uccneoosamennvckue oeticmeus:

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BOIMPOCHI B KAa4€CTBE MHCTPYMEHTA MO3HAHUS, a TAaKXE B Kaue€CTBE OCHOBBI [JIs
dbopMHUpPOBaHUS TUIIOTE3bI IO MPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CY)KICHUMH;

npruoOpeTeHne OIbITa MO TJIAHUPOBAHUIO, OPTaHU3AIMHU U MTPOBEACHUIO YICHUUYSCKUX IKCIIEPUMEHTOB, YMEHUE HAOIIOIATh
3a XOJOM IIPOIecca, CaMOCTOSATEILHO MPOTHO3UPOBATh €ro Pe3ynbTar, (popMyaupoBaTh 0OOOIIEHUS M BBIBOABI IO PE3yibTaram
MPOBEAEHHOTO OTBITA, HCCIICIOBAHUSI, COCTABIISATH OTYET O MPOACITAaHHOMN padoTe.

Paboma c ungpopmayueii:

YMEHHE BBIOMPATh, aHAJIU3UPOBATH M HWHTEPIPETUPOBATh WHOOPMAIIUIO Pa3IMYHBIX BUIOB M (OPM IPEACTABICHUSA,
MOJIy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO — TOMYJISIpHas JUTEpaTypa XUMHUUYECKOTO COAEp)KaHHUs, CIIPABOYHBIC MOCOOUS,
pecypchbl IHTEpHETa), KpUTUUECKH OIIEHUBATh MMPOTHBOPEUMBYIO U HEJIOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPHUMEHSATH Pa3IMYHBIC METOABI M 3alpOChl IIPH MOUCKEe W OTOOpe WHGOPMAIMA M COOTBETCTBYIOIIHMX JIaHHBIX,



HEOOXOAMMBIX JJIsS BBIMOJHEHHUS Y4eOHBIX W TO3HABAaTENBHBIX 3334 OMPEACNEHHOrO THIAa, MPUOOpPETeHHE OmbiTa B 001acTu
WCTIONB30BaHUS WH(POPMAIMOHHO — KOMMYHHMKATHBHBIX TEXHOJOTHH, OBIAJCHHE KYJIbTYpOl aKTHBHOTO HCIIOIb30BaHUS
pPa3IMUYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENIBHO BBIOMpPATh ONTHUMAIBbHYIO (OpMy TpEACTaBICHUs WHPOPMAIUH U
WLTIOCTPUPOBATH pPellaeMble 3a1a9l HECIOKHBIMU CXeMaMH, JuarpaMMaMu, IpyruMu popMamMu Tpaduki U UX KOMOMHAIIUSAMU;

yMEHHE WCIONb30BaTh W aHAIM3HPOBATH B MpoOIlecce yueOHOW M HMCCIEAOBATENbCKOW ACSITENbHOCTH WH(POPMAIUIO O
BIIMSTHUY TTPOMBIIIUIEHHOCTH, CEITLCKOTO XO3SHCTBA U TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOIIEH MPUPOTHON CPEIbI.
KomMMmyHuKkaTHBHbIE YHHUBepcaJbHbIE JAeiicTBHUSA

YMEHUs 3aJ]aBaTh BOMPOCH! (B X0/€ Anaiora u (Win) JTUCKYCCHH) MO CYIIECTBY 00CYKIaeMoi TeMbl, (pOpMYTUpOBaTH CBOU
NPEJIOKEHUS] OTHOCUTENHHO BHITIOJTHEHHS MPEITIOKESHHON 3a/1a4H;

YMEHUS TIPEACTABISTh MOJMYYCHHBIE PE3yNIbTaThl MO3HABATEIIBHON JACSTEIFHOCTH B YCTHBIX U MMMCBMEHHBIX TEKCTAaX; JENNaTh
NPE3EHTALMI0 PE3YAbTAaTOB BBIMOJHEHUS XMMHUYECKOTO OJKCIEpUMEHTa (JaboparopHOro OmbITa, J1adopaTropHOM paboThI IO
MCCIICZIOBAHUIO CBOWCTB BEIIECTB, yYEOHOTO MPOCKTA);

yMEHUsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIHLHOW M MCCIIEOBATEIHCKOM JIEATEIBHOCTH
IpU PEIICHWH BO3HUKAIOIIMUX MPOOJIEeM Ha OCHOBE yd€Ta OOLIMX MHTEPECOB M COIJIACOBAHMS MO3ULMKA (0OCYXIeHus, oOMeH
MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAMHAIIMS COBMECTHBIX JCHCTBMIA, OIpenelieHue KpUTEpPHEB IO OIIEHKE KadyecTBa
BBIMIOJTHEHHOM pabOThI U IpYTHeE).

PeryasiTuBHbIe YHUBepPCaJIbHbIE YUeOHbIe 1eiicTBUS

YMEHHE CaMOCTOSITEIbHO OIpPEAeNATh IEIN JeATEIbHOCTH, IUIAaHUPOBATh, OCYIIECTBISTh, KOHTPOJIMPOBATH U TIPH
HEOOXOMMMOCTH KOPPEKTHUPOBATh CBOIO JCATEIBLHOCTh, BBIOMpaTh Hambosnee >(PEeKTHBHBIE CIOCOOBI pelieHUs Y4eOHBIX U
MO3HABATENIbHBIX 33714, CAMOCTOATEILHO COCTABIIATH UJIM KOPPEKTUPOBATH MPEIJIOKCHHBINA aJITOPUTM JIEUCTBUM MPHU BHITIOTHEHUU
3aJlaHuii ¢ y4ETOM MOJYYEHUS HOBBIX 3HAHHMM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUSAX, OIEHUBATh COOTBETCTBHE
MOJyYEeHHOTO pe3yJbTara 3asBICHHOW I€JIM, YMEHHE HCIIOb30BaTh U aHAJIM3HPOBATh KOHTEKCTHI, MpEAsiaraéMble B YCIOBUU
3aJlaHUI.

IIpeameTHBIE pe3yJIbTaThI

B cocraBe mpeaMeTHBIX PE3yNbTaToOB MO OCBOEHHUIO O0s3aTENBHOTO COIEpKaHHs, YCTAHOBICHHOTO JaHHOHN (enepainpHON
paboueii MporpaMMoii, BBIIETSIOT: OCBOCHHBIE 00YUYaIOUIMMUCS Hay4HbIE 3HAHUS, YMEHHS U CTIOCOObI AeHCTBUH, crienupuiecKkue
U1 TIPEAMETHOM 007acTh «XUMUSA», BUABI IEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, TPeoOpa3oBaHUIO
Y TIPUMEHEHUIO B PAa3JIMYHBIX YIEOHBIX U HOBBIX CUTYaIUAX.



K koHny oOyueHus B 8 kjiacce mpeaMeTHbIE Pe3ylbTaTbl Ha 0A30BOM YpOBHE JOJKHBI OTpa)kaThb CPOPMUPOBAHHOCTH Y

00yyaroluxcs yMEHUM:

PaCKpbhIBAaTh CMBICIT OCHOBHBIX XMMUUYECKUX MOHSATUM: aTOM, MOJICKYJIa, XUMUYECKUHN 3JIEMEHT, MMPOCTOE BEIIECTBO, CI0KHOE
BEIIIECTBO, CMECh (OJHOPOIHAs M HEOAHOPOAHAs), BAJICHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYJIsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIPHAsI Macca, MaccoBasi J0Jsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBI 00BEM,
OKCH/JI, KHCJIOTa, OCHOBaHHUE, COJIb, JIEKTPOOTPUILIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMUUECKasi peaklus, Kiaccupuxanus
peaKlMii: peakuu COeIMHEHUSI, PEaKIIMU Pa3JI0KEeHUsI, peaK[MU 3aMeIleHUs, peakliui oOMeHa, 3K30-U SHIAOTEPMHUUECKUE
peakiMu, TEeIuioBOM 3(QexT peakuuu, SAPO aroMa, SJIEKTPOHHBIA CIIOM aToma, aroMHas OpOuTalb, paguyc aroma,
XUMUYECKasi CBSI3b, MOJIIPHAsI U HEMOJsIpHAas KOBaJICHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KATHMOH, aHUOH, PACTBOP, MaccoBas
7107151 BelecTBa (MpOIEHTHAs KOHIICHTPAIIKs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHUX MOHATUN M MPUMEHSTh 3TH MOHSATUS NMPU OMUCAHUM BEIIECTB U UX
IIPEBPAILICHUN;

UCITI0JIb30BaTh XUMUUYECKYIO CUMBOJIUKY JIJISI COCTABICHUS (DOPMYIT BEIIECTB U YPABHEHUN XUMHUUECKUX PEAKITUH;
OTIpEeNIATh BaJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COEIUHEHUSAX, CTEIEHb OKUCIEHHUS DJIEMEHTOB B OHMHApPHBIX
COEIMHEHHUAX, NMPUHAIJICKHOCTh BEIIECTB K OMpPENeIEHHOMY KJIacCy COEIUHEHUN 1Mo (QopmynaM, BUI XUMUYECKON CBS3HU
(KoBaJieHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIUHEHUSX;

packpbiBaTh cMmbIci Ilepuonnueckoro 3akoHa J[.M. MenneneeBa: JOeMOHCTPUPOBATh ITIOHUMAHWE IIEPUOINYE CKOU
3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX MOJ0KeHUs B [lepuonnueckoil cucteme, 3aKOHOB COXPAHEHHSI MACCHI
BEILECTB, HIOCTOSHCTBA COCTaBa, AaTOMHO — MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTraJipo;

ONKCHIBATh M XapaKTEePU30BbIBaTh TaOnuuHylo ¢opmy Ilepronnyeckoil cucTeMbl XMMHUYECKHUX JJIEMEHTOB: Pa3inyarh
MOHATHUS «TIaBHasg moxarpymnmna (A — rpynma)» u «mobounas noarpynma (b — rpymnma)», Manbie u GONbIITNE TEPUOIHI,
COOTHOCUTh 0003HaueHHUs, KOTopble uMeroTcs B Tabmuie «llepuoamueckass cuctema xumudeckux snaementoB [[.U.
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB M 3apAn sjapa, ooliee
YHUCJIO 3JEKTPOHOB U PACIPENEIICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KJIacCU(ULIMPOBATh XMMHYECKHE DIIEMEHThI, HEOPraHMYECKHE BEUIECTBA, XMUMHUYECKUE peakiuuu (10 YUCIy U COCTaBy
YYaCTBYIOIIUX B PEAKITUU BEIIECTB, MO TEIIOBOMY dhdexTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB, MOATBEPKAasi OIMKHCAHUE



puUMepaMy MOJIEKYIISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUM;

® IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTaBa, BOBMOXXHOCTHU MPOTEKAHUSI XUMUYECKUX
MpEBpaIEHUN B pa3IMYHBIX YCIOBUSX;

® BBIUUCISATh OTHOCUTEIBHYIO MOJICKYISIDHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIF0 XMMHYECKOTO 3JIEMEHTa IO
dbopmyrie COeTUHEHMS, MAaCCOBYIO JIOJIO BEIIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKON PEaKIINY;

¢ TITIPUMCHATH OCHOBHBLIC OIICpallin MBICIIUTEIbHOMN ACATCIIBHOCTH — dHAJIM3 W CHHTC3, CPABHCHUC U O606H.[CHI/IC,
CUCTCMAaTHN3aluIo, KJIaCCI/I(l)I/IKaL[I/IIO, BBIABJIICHUC TIPUYUHHO — CJICACTBCHHBIX CBsI3eU — sl U3YUCHUA CBOMCTB H
XUMHUYCCKUX peaKL[I/Iﬁ, CCTCCTBCHHO — HAYYHBIC MCTOJAbBI IIO3HAHUA — Ha6JII-OI[eHI/Ie, HU3MCPCHUC, MOICIIMPOBAHUC,

AKCIIEPUMEHT (peasibHBIM U MBICIICHHBIN );

e CIeIOBaTh IMpaBWIaM IOJb30BaHUS XHMHYECKOM TMOCYyI0l M jabopaTOpHBIM OOOpY/IOBaHHMEM, a TakKXkKe IpaBUiaM
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSAMU IO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB IO
MOJTYYEHUIO U cCOOMpaHUI0 ra3000pa3HbIX BElIECTB (BOIOPOAA U KUCIOPO/Ia), MPUTOTOBICHUIO PACTBOPOB C OINpPEIeIEHHON
MacCcOBOW J0Jie PacTBOPEHHOTO BEUIECTBA, IJIAHUPOBATh M NPOBOAUTH XUMHUYECKHE HKCIIEPUMEHTHI IO PAaCIO3HAHUIO
PacTBOPOB HIEJIOUEH U KUCIIOT C MOMOIIBIO HHAUKATOPOB (JTakMyC, eHoN(pTaTenH, METHIOPAHX U JIp).

K xoniy obyueHust B 9 kjiacce npeiaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpa)kaTh C(OPMUPOBAHHOCTH Y
o0yyYaromuxcs yMEHUM:

® pacKpbIBaThb CMBICI OCHOBHBIX XUMUUYECKHUX MOHSITUH: XUMUYECKUW DIIEMEHT, aroM, MOJIEKyJa, WOH, KAaTWOH, aHUOH,
IIPOCTOE BEILIECTBO, CJIO)KHOE BEIIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPHUILATEIBHOCTh, CTENEHb OKHCIEHHUS, XUMUYECKas
peakuus, XUMHYEcKas CBs3b, TEIUIOBOW »d@deKT peakuuu, MoOIb, MOJSIPHBIA OO0BEM, pPACTBOP, DIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, AIIEKTPOIUTUYECKAS TUCCOIMAINS, PEAKIIMK MOHHOIO OOMEHa, Karalu3arop, XMMHUYECKOE paBHOBECHE,
oOparuMbple ¥ HEOOpaTUMBIE PEAKINH, OKUCIUTEIIbHO — BOCCTAHOBUTEIBHBIC PEAKIIUU, OKUCIHUTEIb, BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHUE, aJUIOTPOIHUsi, aM()OTEPHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKast),
KpUCTAJNINYECKasl PEeIIETKa, KOPpPO3Us METAJJIOB, CIUIABbl, CKOPOCTh XUMHUYECKOW pEaKlUHUH, MPEIeSIbHO OMyCcTHMas
koHueHTpauus (IIJIK) Bemecrtna;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUECKUX MOHATUNA U MPUMEHATH 3TU MOHATHS NPU ONUCAHUM BEIIECTB U UX
MPEBPALCHNN;

® CMOJb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTABIEHUS (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;



ONpENENsATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUUYECKUX DOJIEMEHTOB B COCAMHEHHUSX Pa3JIUYHOTO COCTaBa,
MIPUHAJJICKHOCTh BEIIECTB K OMPENEeNIEHHOMY KJIacCy COCIMHEHUM Mo (popmyinaMm, BUJ XUMHUYECKON CBsI3U (KOBaJCHTHAs,
WOHHAs, METAJUINYecKas) B HEOPraHWYECKUX COCIMHEHUSX, 3apsj HOHA IO XUMHYECKOW (opmylne, Xapaktep cpeabl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIT KPUCTANIMUECKON PEIIETKH KOHKPETHOTO BEIECTRA;

packpbiBath cMmbich Ilepuonuueckoro 3akoHa J[.MI. MennpeneeBa W JI€MOHCTPUPOBATH €ro MOHUMAHME: OINKCHIBATH U
XapaKTepU30BbIBaTh Ta0IM4YHYI0 hopmy [leprogudeckoit cucTeMbl XUMUUYECKUX DJIEMEHTOB: pa3inyarh MOHSTUS «TJIaBHAS
noarpymnmna (A — rpymnma)» u «mobounas noxarpynmna (b — rpynma)», manble W OONBIIME MEPUOABI, COOTHOCHUTH
0003HauCHMsI, KOTOpPhIE HUMEIOTCS B MEPUOAMYECKON TaOJIMIle, C YWUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sijipa, 00IIee YUCIIO0 IEKTPOHOB M PACTIPE/ICICHUE UX IO JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB DJIEMEHTOB M UX COCIWHEHHUM B Mpejesax MallbIX MEPHOAOB U
[JIAaBHBIX TOJATPYIII ¢ YYETOM CTPOSHHUS X aTOMOB;

KJIacCU(PUIIUPOBATh XUMUUYECKUE DJIEMEHTBI, HEOPraHMYECKUE BEIIECTBA, XMMHUYECKHE peakiuu (MO0 YUCIYy U COCTaBy
YYaCTBYIOIIIMX B PEAKIUM BEHIECTB, MO TEIJIOBOMY 3(P(dEKTy, MO H3MEHCHHIO CTENEHEW OKHUCICHUS XUMHYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHelU(PUYECKhe XHUMHUYECKHE CBOWCTBA MPOCTBHIX W CIIOXKHBIX BEIECTB,
MOATBEPIK/Iasi ONMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINA;
COCTaBIIATh YPABHEHUS OHIIEKTPOIUTUYECKON IUCCOIMAIMU KHUCJIOT, WIeNIOued W COJIeH, TOJSAPHBIE U COKpAIlIEHHbIE
YpaBHEHHsI pEaKIMii MOHHOTO OOMEHA, YpaBHEHHS PEaKIHMi, MOATBEP)KIAIONIMX CYIIECTBOBAHUE TCHETHYECKOU CBSI3H
MEX/Ty BEIIECTBAMHU Pa3IUYHBIX KJIACCOB;

PaCKpBIBaTh CYIIHOCTh OKUCIUTEIBHO — BOCCTAaHOBUTEIBHBIX PEAKIINI MOCPEICTBOM COCTABICHUS JIEKTPOHHOTO OajaHca
3THUX PEAKIINM;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX
MPEBPALICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISAPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MAaCCOBYIO JOJII0 XMMHUYECKOTO 3JIEMEHTa IO
dbopMyse cCoeTMHEHNs, MAaCCOBYIO OJTIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI IO YPABHCHHUIO XHMHYECKON PEaKIINH;
coOJTroIaTh IPaBMIIa TIOIB30BAHUS XUMUYECKON TTOCYI0N 1 1ab0paTopHBIM 000PYIOBAaHUEM, a TAKKE MPaBHIa OOpaIEHUS C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMH MO BBIINOJIHEHUIO JTAOOPATOPHBIX XMMUUYECKUX OIBITOB MO MOJYYEHUIO U



cOOMpPaHUIO Ta3000pa3HBIX BEMIECTB (aMMHUAKa U YIJICKHCIIOTO Ta3a);

MIPOBOJIUTh PEAKIMH, IMOATBEPXKAAIONINE KAYeCTBEHHBIM COCTAB Pa3JIMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM
XJopua-, OpoMua-, uoaua-, kapooHar-, gocdar-, cuimkar-, cyibdar-, TUAPOKCUA-UOHBI, KAaTUOHBl aMMOHHUS U HOHBI
M3YYEHHBIX METAJIIOB, MPUCYTCTBYIOIINX B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSITh OCHOBHBIC ONEpAIlMd MBICIUTEIBHON JEATeIbHOCTH — aHaJIW3 MW CHUHTE3, CpaBHEHUE, 0000IIeHuE,
CHUCTEMaTHU3allMI0, BBISIBICHUE NMPUUYUHHO — CJICACTBEHHBIX CBA3CU — ISl U3YUYEHHUSI CBOMCTB BEILIECTB U XMMHUYECKUX
peakiuii, €CTECTBEHHO — Hay4yHble METOJIbl TO3HAHUS — HaOJMIAeHNe, W3MEPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT

(peanbHBIN, MBICICHHBIN).



Temaruyeckoe MIIAaHUPOBaAHHE
8 kiacc

Ne

HaumeHnoBaHue pa3/iesioB U TeM NPOrpaMMbl

KoauuecTBo 4acoB

Bcero

KonrtposnpHbie paboTh

[TpakTuueckue paboThI

Pasnen 1. IlepBoHavyajibHble XUMHYECKHE TIOHATUSA

1.1 Xumust — BakHas 00J1aCTb €CTECTBO3HAHUS U 5 0 2
MIPAKTHYECKOM JISATEITIBHOCTH YeJIOBEKa

1.2 BemecTBa n XumMudeckue peakiuu 15 1 0
HToro no pasneny 20 1 2
Pa3znen 2. BaxuHeiinue npeacTaBuTe/ M HEOPraHMYeCKHUX BelleCTB

2.1 Bosnyx. Kucnopoa. [lonstue 06 oxcunax 6 0 1
2.2 Bonopona. [lonsiTue 0 KUCHAOTAX U COISAX 8 0 1
2.3 Boga. PactBopsl. [lonsTre 06 ocHOBaHUAX 5 0 1




2.4 OcHOBHBIE KJIACChl HEOPTAaHUYECKUX coeMHeHui |11 1

HToro no pa3znenay 30 1

Pasnen 3. llepuoauyeckuii 3axon u [lepuonnyeckasi cucrema xumnuyeckux dieMeHToB /.. MennaeneeBa. Xumuuecka
BOCCTAHOBHMTEJIbHbIE peaKIIUN

1 cBA3b. OKHCINUTEIHbHO —

3.1 [Tepnonnueckuit 3axoH u llepnoanueckas 7 1 0
cUCTEMa XUMUYECKUX 371eMTHOB [[. 1.
MengeneeBa. CTpoeHre atoMma
3.2 Xumudeckas CBsi3b. OKHCITUTEIIEHO — 8 1 0
BOCCTAaHOBUTEILHBIC PCAKITUU
HToro no pa3znenay 15 2 0
Pe3epBHOE Bpems 3 2 1
O011ee KOJIMYECTBO YACOB MO NMporpamMme 68 6 7




9 KJ1acce

KonnuectBo yacoB

o
Ne HammeHoBaRMe pa3/ienoB H TeM IPOrpaMME! Beero KonTpoabHbie paboThl [TpakTryeckue paboThl
Pasnen 1. BemiecTBo 1 XMMHYeCKHE peaKiuu
11 [ToBTOpEeHME M yrITyOaeHNUE 3HAHUH OCHOBHBIX 5 0 0
paszzenoB Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 1 0
peaxkuuit
1.3 DJEKTPOJUTHYECKAs TUCCoHanus. XUMUIecKre |8 0 1
peakuuu B pacTBOpax
Hroro no pazageny 17 1 1

Paznpea 2.

HeMeTanabl 1 MX cOeIMHEHUA




2.1 OOm1ast XxapakTepuCTUKAa XUMUYECKUX IEMEHTOB |4
VIIA — rpynnsl. ['anorenst

2.2 OOm1ast XapakTeprCTUKA XUMUYECKHUX IIEMEHTOB |6
VIA — rpynmsl. Cepa u e€ coequHeHus

2.3 OOm1ast XxapakTeprCTUKAa XUMUYECKUX IIEMEHTOB |7
VA — rpymisl. A30T, pocdhop U UX COETUHEHUS

24 OOm1ast xapakTeprcTUKa XUMHUIECKHX IEMEHTOB |8
IVA — rpynnsl. Yriiepoa v KpeMHUR U UX
COCIIMHEHUS

HToro no pa3zneay 25

Pasnen 3. Merasuibl M MX COeIMHEHUS

3.1 OOuiue cBoiicTBa METAIUIOB 4

3.2 Baxxueme MeTaiuIbl 1 UX COEIUHEHUS 16

HToro no pasneny 20

Pasnen 4. XuMus U oKpy:Kaomas cpeaa

4.1 BemectBa 1 Mmarepuaibl B )KU3HHU Y€JIOBEKa 3

Hroro no paszgeny 3

Pe3epBHOE Bpemsi 3

O01mee KOJIMYECTBO YaCOB 110 POrpaMme 68




IToypouHoe mJIaHUPOBAHUE

8 kiacce
KoaunuecTBo yacoB
Ne Tema ypoka Bcero Konrponsubie | [IpakTideckue BocnurarejibHas 1eATeJLHOCTL HA YPOKe
paboThI paboThI
1 [Ipenmer xumuu. Postb xumuu B 1 0 0 MPUBJICYCHUE BHUMaHUs 00yYaromuXcsl K

’KHM3HU 4ejJoBeKa. Tesa 1 BelecTBa

[IEHHOCTHOMY aCMeKTy U3y4yaeMbIX Ha
ypOKax MpeIMEeTOB, SIBICHUN U COOBITUH,
WHUIUUPOBAHUE OOCYKICHUH,
BBICKa3bIBaHUI1 CBOETO MHEHMSI, BHIPAOOTKH
CBOETO JJUYHOCTHOTO OTHOILIEHHUS K




HN3y4aCMbIM CO6BITPI$IM, SIBJICHUAM, JIMITaM

Ilonstue o METOAax IIO3HAHUS B
XNMHHN

IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBJICHUN U COOBITHIA,
MHULMUPOBAaHUE 00CYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKU
CBOETO JUYHOCTHOTO OTHOLLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMIIAM

[Ipaxtnueckas padota Ne 1 «IIpaBuia
paboThl B 1a00PaTOPUH U MIPUEMBI
oOpailieHus ¢ J1abopaTopHBIM
000pyToBaHUEM»

IIPUMEHEHUE  UHTEPAKTUBHBIX bopm
yueOHOM ~ paboTel  —
MHTEJUIEKTYaJIbHbIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0O MOTHUBAIINIO, JUCKYCCHIA,
JAFOIIIUX BO3MOXKHOCTB IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
IPYNIIOBON pabOTHI, KOTOPAsk YUUT CTPOUTH
OTHOIICHUS U IeHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET PAa3BUTHIO KPUTHIECKOTO
MBIIICHUS

Yuctele Bentectsa U cMecu. CnocoObl
paszieneHusl CMece

MHUIMUPOBAHUE U MOJAJIEPKKa
UCCJIEI0BATENbCKOM 1eATeIbHOCTH
oOyyaromuxcsi B popMe UHIUBUTYAIbHBIX U
IPYIIOBBIX TPOEKTOB.

[IpakTrueckas pabota Ne 2
«Paznenenue cMeceii (Ha mpumepe
OYHUCTKHU TIOBAPEHHOU COJIH )»

WHULIMMPOBAHUE U TIOJIICPIKKA
HCCIIEN0BATEIbCKOMN NeITEIbHOCTH
oOyyaromuxcst B popMe UHIUBUTYATbHBIX U
TPYIIOBBIX IPOEKTOB.

ATOMEI 1 MOJICKYJIBI

IpUBJIeYeHNE BHUMAHUs 00ydaroInxcs K
LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax MpeiMeTOB, IBJICHUN U COOBITUH,
MHUIMUPOBaHHUE 00CYXICHHH,




BBICKA3bIBAaHUU CBOETO MHCHUA, BBIpa6OTKI/I
CBOCTO TMYHOCTHOI'O OTHOILICHHUA K
HN3y4acMbIM CO6I>ITI/I$IM, SIBJICHUAM, JIMITaM

XUMHUYECKHUE AIIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB

IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MPeIMETOB, SIBICHUU U COOBITHIA,
MHULMUPOBAaHUE OOCYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHMSI, BBIPAOOTKH
CBOETO JUYHOCTHOTO OTHOLLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMIIAM

[IpocTbie U clioKHBIE BENIECTBA

MPUBJIEYCHNE BHUMAaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha
YpOKax MPeIMETOB, SIBICHUH B COOBITHIA,
MHULMUPOBaHUE 00CYKIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOETO JUYHOCTHOIO OTHOILLIEHHUS K
M3Yy4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM

ATOMHO — MOJIEKYJISIPHOE yUEHHE

MPUBJIEYCHUE BHUMAaHUs 00yYaromuxcst K
[EHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
ypOKax MPeIMETOB, SIBJICHUH W COOBITHIA,
MHUIMUPOBAHUE OOCYKJICHUH,
BBICKa3bIBaHUI1 CBOETO MHEHHSI, BBIPAOOTKH
CBOEro JINYHOCTHOTO OTHOLICHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM

10

3aKOH MMOCTOSTHCTBA COCTaBa BELIECTB.
Xumuueckas popmyna. BageHTHOCTD
aTOMOB XMMHUYECKUX 3JIEMEHTOB

MPUBJICUCHUE BHUMaHUs 00yYaromuXcs K
[IEHHOCTHOMY aCMeKTy U3y4yaeMbIX Ha
ypOKax MpeIMEeTOB, SIBICHUN U COOBITUH,
WHUIUUPOBAHUE OOCYKICHUH,
BBICKa3bIBaHUI1 CBOETO MHEHMSI, BHIPAOOTKH
CBOET0 JIMYHOCTHOTO OTHOIICHUS K




HN3y4aCMbIM CO6BITI/I$IM, SIBJICHUAM, JIMITaM

11

OTHOCUTENILHAS aTOMHAag Macca.
OTHOCUTENBHAS MOJICKYIISIpHAS Macca

MHULIMMPOBAHUE U NOIEPIKKA
HCCIIEN0BATENBCKON NEATEIBHOCTU
oOyyaromuxcst B popMe UHIUBUYAIbHBIX U
I'PYIIOBBIX IIPOEKTOB.

12

MaccoBast 10J11 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHUH

MHULIMMPOBAHUE U NOJIEPIKKA
HCCIIEN0BATENBCKON NEATENBHOCTH
oOyyaromuxcst B popMe UHIMBUYAIbHBIX U
TPYIIIOBBIX POEKTOB.

13

KommuecTBo BemecTBa. Moub.
MomnsipHast Macca

IIPUMEHEHUE  UHTEPAKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaJIbHbIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0O MOTHUBAIINIO, JUCKYCCHIA,
JAIOIIMX BO3ZMO)KHOCTB IIPHOOPECTH OIBIT
BE/ICHNUS KOHCTPYKTHBHOTO JNAJIOTa;
IPYNIIOBON pabOTHI, KOTOPask YUUT CTPOUTH
OTHOIICHUS U IeHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET PAa3BUTHIO KPUTHIECKOTO
MBIIIICHUS

14

duszndyeckrue U XUMUYECKUE SIBICHMA.
Xumudaeckas peaKnuuAg

NPUMEHEHHE  WHTEPAKTHBHBIX  (OpPM
yueOHOl  paboTel  —
WHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIMCKYCCHUH,
JAFOIUX BO3MOXHOCTh IIPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIHAJIOra;
IPYIIIOBON pabOThI, KOTOPask YYUT CTPOUTH
OTHOIIICHHMS U JICHCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTHUIO KPUTUYECKOTO
MBIIIITICHUS

15

[Tpu3HaKK U yCIOBUS MPOTEKAHUS

IMPUBJICUCHUC BHUMAaHUA 06yqa101111/1xc;1 K




XUMHUYECKUX PEAKLUN

LIECHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBICHUN 1 COOBITHIA,
MHULMUPOBAaHUE 00CYKJIEHUH,
BBICKa3bIBaHUI CBOETO MHEHMUSI, BBIPAOOTKH
CBOET0 JUYHOCTHOI'O OTHOILLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMLIAM

16

3aKoH COXpaHEHHUS MacChl BEUIECTB.
XHAMHUYECKUE YPAaBHEHUS

MIPUBJICYCHNE BHUMaHUs 00yJaromuxcst K
LIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
YpOKax MPEeIMETOB, SIBICHUN U COOBITHIA,
MHULMUPOBAaHUE O0CYKJIEHUH,
BBICKa3bIBaHHUI CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOETO JUYHOCTHOTO OTHOILIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBJICHUSM, JIMIIAM

17

BreramcineHns KoJIMdecTBa MacChl
BEIECTBA 110 ypaBHEHUSIM
XUMHYECKUX PEAKIUNA

WHUIUUPOBAHUE U MOJIICPIKKA
UCCIIEIOBATEBCKOW JICSITEITHHOCTH
oOydaromuxcs B (hopMe HHAUBUAYATHHBIX U
TPYIIOBBIX MMPOEKTOB.

18

Knaccudukarus xumudeckux
peakiuii (CoOeTuHEHNUs, Pa3IOKEHUs,
3aMeNIeHUs, 0OMEHa)

NPUMEHEHHE  WHTEPAKTHBHBIX  (OpPM
yueOHOl  paboTel  —
WHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIIMIO, JIMCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOTa;
IPYIIIOBON paOOThI, KOTOPasi YYUT CTPOUTH
OTHOIIICHHS U JICHCTBOBATh B KOMAHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

19

M.B. JIoMOHOCOB — y4€HBIN —
sHIKIIONEeaUCT. O000IIEHNE U
CHCTEMAaTHU3aLNs 3HAHUI

MHUIMUPOBAHHUE U TOAJEPKKA
UCCIIEZI0BATENBCKOMN NEATEIbHOCTU
oOyyarouxcst B popMe MHIAUBUAYATbHBIX U




TPYIIIOBBIX IPOEKTOB.

20 Konrponbhas padora Ne 1 o teme
«BemecTBa 1 XUMUYECKUE PEAKLIUN
21 Bo3nyx — cmechk razos. Cocras MIPUBJICUCHUE BHUMAHUS 00yUJaOIIUXCS K
Bo3ayxa. Kucnopon — anemeHT u [IECHHOCTHOMY acCIIeKTy W3y4aeMbIX Ha
npocroe BemecTso. O30H ypOKax MpeiMEeTOB, SIBJICHUN U COOBITUH,
MHULMUPOBAaHUE O0CYXKJIEHUH,
BBICKa3bIBAaHUI CBOETO MHEHHSI, BHIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIICHUS K
U3y4aeMbIM COOBITHSM, SIBICHHSIM, JIATIAM
22 dwu3nyueckre 1 XUMAYECKHE CBOMCTBA NPUBJICYCHHE BHUMAHUS 00yJatONINXCs K
KHACIOpOo/ia (peaKIiuy OKUCIICHHS, [IEHHOCTHOMY acCIIeKTy N3y4aeMbIX Ha
ropenusi). [Touarue 06 oxcumax ypOKax MpeiIMEeTOB, SIBICHUN U COOBITUH,
MHUIUUPOBAHUE OOCYKIEHUH,
BBICKa3bIBaHUI1 CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOEro JINYHOCTHOTO OTHOUICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM
23 CriocoObI MoTy4eHusT KUCIOpoa B MIPUBJICUCHUE BHUMAaHUS 00yJarOIIUXCs K
1abopaTopuu M MPOMBIIIJICHHOCTH. LEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
[Ipumenenue kucnopoa ypOKax MpeIMETOB, SIBICHUN U COOBITUH,
WHUIUUPOBAHUE OOCYKJICHUH,
BBICKa3bIBaHUI1 CBOETO MHEHMSI, BBIPAOOTKH
CBOEr0 JINYHOCTHOTO OTHOIICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIAM
24 «TemnoBoit ahpext xumMuueckoit MPUMEHCHUE  HWHTEPAKTUBHBIX  (HopMm

peaKIuu, TIOHITHE O
TEPMOXMMHUYECKOM YPaBHEHHH, FK30-
Y SHAOTEPMUYECKUX peakuusax"

yueOHOM  paboTel  —
MHTEJUIEKTYAJIbHBIX, CTUM YJIUPYIOIINX
MI03HABATENIbHYI0 MOTUBAIINIO, IUCKYCCHUH,
JAIOIUX BO3MOXHOCTh MPHOOPECTH OIBIT
BE€/ICHUS! KOHCTPYKTUBHOTO JIHAJIOra;




rpyNmnoBoi paboTkl, KOTOPAst yUUT CTPOUTH
OTHOLICHUSA U I[ef/'ICTBOBaTI) B KOMaHJE,
CIIOCOOCTBYET Pa3BUTHUIO KPUTHYECKOTO
MBINIJICHUA

25

TormmBo (HedTh, yroiab u METaH).
3arpsi3HeHHe BO3lyXa, CIOCOOKI €ro
MPEIOTBPALICHHS

IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBICHUN U COOBITHIA,
MHULMUPOBAaHUE OOCYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKU
CBOETO JUYHOCTHOTO OTHOLLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIAM

26

[Ipaktuueckas padota Ne 3 o Teme
«ITonyuenue u cobupanme
KHCJIOPO/Ia, H3y4eHHE €r0 CBOHCTBY

WHULIMAPOBAHUE U TIOJITIEPIKKA
HCCIIEZI0BATENbCKOM 1eATEeIbHOCTH
oOyyaromuxcst B popMe UHIMBUYAIbHBIX U
TPYNIIOBBIX POEKTOB.

27

Bonmopon — sneMeHT u mpocTtoe
BemecTBo. Haxokienne B mpupoie

NPUMEHEHHE  WHTEPAKTHBHBIX  (OpPM
yaeOHOl  paboTel  —
WHTEJUICKTYAIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIUCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IIPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOra;
IPYIIIOBOIN pabOTHI, KOTOpPasi YIUT CTPOUTH
OTHOIIICHHMS U JICHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

28

dusznueckue U XUMUUECKHE CBOICTBA
BozopoJa. [Ipumenenune Botopoaa

NPUMEHEHHE  HWHTEPAaKTHBHBIX  (opM
yueOHOM  paboTel  —
MHTEJUIEKTYAJIbHBIX, CTUM YJIUPYIOIINX
MI03HABATENIbHYI0 MOTUBAIINIO, JIUCKYCCHUH,
JAIOIUX BO3MOXHOCTh MPHOOPECTH OIBIT




BCACHHA KOHCTPYKTUBHOI'O JUAJIOra;
IpyIIOBOI paboThl, KOTOpPask yYUT CTPOUTH
OTHOLICHUSA U I[ef/'ICTBOBaTI) B KOMaHJE,
CIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO
MBINIJICHUA

29

TloHATHE O KUCIIOTaX U COJISIX

MIPUBJICYCHNE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy M3y4aeMbIX Ha
YpOKax MPeIMETOB, SIBJICHUN U COOBITHIH,
MHULMUPOBAaHUE O0CYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKU
CBOETO JUYHOCTHOTO OTHOILIEHHUS K
M3y4aeMbIM COOBITUSM, SIBICHUSM, JIUIIAM

30

CriocoOsI osTy4eHus BOIOPOA B
naboparopun

WHUITUAPOBAHUE U MOJIICPIKKA
HCCIIEIOBATEBCKOW JIESITETHbHOCTH
oOydaromuxcs B (hopMe HHAUBUAYATHHBIX U
TPYIIOBBIX MPOEKTOB.

31

[TpakTuueckas padora Ne 4 o Teme
«[Tonyuyenue u cobupanue BoJI0poJia,
U3y4eHHUE €ro CBOUCTBY»

WHUIMUPOBAHUE U MOJAJIEPKKa
HCCJIEZI0BATENbCKOM 1eATEIbHOCTH
oOyyaromuxcsi B popMe UHIUBUTYAIbHBIX U
IPYIIOBBIX TPOEKTOB.

32

MounsipHbIii 00bEM ra3oB. 3aKOH
ABorazpo

MIPUBJICUCHUE BHUMaHUS 00yJaOIIUXCs K
IIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
ypOKax MpeiIMEeTOB, SIBICHUN U COOBITUH,
WHUIMUPOBAHUE OOCYKICHUM,
BBICKa3bIBAaHUH CBOEr0 MHEHUS, BEIPAOOTKH
CBOETO JIMYHOCTHOT'O OTHOIICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM

33

Brruncienus o0b€Ma, KOIMUECTBA
BEIIIECTBA I'a3a 0 €r0 U3BECTHOMY
KOJTMYECTBY BEIleCTBA WIH 00BEMY

NpUMEHEHHE  WHTEPAaKTHBHBIX  (opM
yuyeOHON ~ paboTbl  —
MHTEIJICKTYalIbHBIX, CTUMYIHPYIOMIAX




[M03HABATEJIbHYI0 MOTUBALIMIO, JUCKYCCHIA,
JAFOIINX BO3MOXKHOCTH MPUOOPECTH OIBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
IpyIIOBOI paboThl, KOTOpPask yYUT CTPOUTH
OTHOLICHUS U I[ef/'ICTBOBaTI) B KOMaHJE,
CIOCOOCTBYET Pa3BUTUIO KPUTHUUECKOTO
MBIIIJICHUA

34

Brruncienrne 005EMOB Ta30B 110
YPaBHEHHIO PEaKIIMH HA OCHOBE
3aKOHA 00BEMHBIX OTHOIIIEHUIT Ta30B

IIPUMEHEHUE  UHTEPAKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaIbHbIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0O MOTHUBAIINIO, JTUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OIBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
TPYNIOBOM pabOThI, KOTOPAst YUUT CTPOUTH
OTHOIICHUS U ICHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET PAa3BUTHIO KPUTHIECKOTO
MBIIIICHUS

35

dusnyeckre U XUMUYECKHAE CBOMCTBA
BOJIbI

NPUMEHEHHE  WHTEPAKTHBHBIX  (OpPM
yaeOHOl  paboTel  —
WHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIUCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IIPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOra;
IPYIIIOBON pabOThI, KOTOPask YYUT CTPOUTH
OTHOIIICHHMS U JICHCTBOBATh B KOMaH/IC,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

36

Cocras ocHoBauuii. [Torsarue 00
WHJIMKATOpax

MHUIMUPOBAHHUE U TOAJEPKKA
UCCJIEN0BATENBCKON AEATEIbHOCTU
oOyyarouxcst B popMe MHIANBUAYATbHBIX U
IPYNIIOBBIX TPOEKTOB




37

Bona kak pactBopuTelnb.
HaCI)IIlIeHHI)Ie 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 0151 BelllecTBa
B pacTBoOpe

[IPUMEHEHUE  UHTEPAKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaIbHbIX, CTUMYJIUPYIOIIUX
[M03HABATEJIbHYI0 MOTHUBALIMIO, JUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
rpyNIoBoi paboTkl, KOTOPAst YUUT CTPOUTH
OTHOIIIEHUS 1 JSHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHUIO KPUTHUIECKOTO
MBIIIJICHUA

38 [MpakTrueckas padorta Ne 5 o Teme WHUIUUPOBAHUE U MOJIICPIKKA
«[IpuroTOBICHHE PACTBOPOB C HCCIIE0BATEILCKOM IEATELHOCTH
OmIpenen€HHON MacCOBOW JOJIEN oOyyaromuxcst B popMe UHIUBUIYAIbHBIX U
PacTBOPEHHOTO BEIICCTBA TPYIIIOBBIX MPOCSKTOB

39 KonTponwsnas padora Ne 2 o Teme
«Kucnopoa. Bonopon. Boga»

40 Oxkcuppl: cocTaB, KiaaccupuKaims, MIPUBJICUCHUE BHUMAaHUs 00yJarOIUXCs K
HOMEHKJIaTypa IIEHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha

YpOKax MPEeIMETOB, SIBJICHUH W COOBITHIA,
WHULIMMPOBAHUE 00CYKICHUH,
BBICKa3bIBAaHUI CBOEr0 MHEHHUS, BEIPAOOTKH
CBOEr0 JIMYHOCTHOTO OTHOLIEHUS K
M3Y4aeMbIM COOBITHSM, SIBJICHUSAM, JIMIIAM
41 [TonyueHnue u XuMUYECKUE CBOMCTBA MPUBJICYCHUE BHUMaHUs 00yJaromuXcs K

KHCIIOTHBIX, OCHOBHBIX U
amM(pOTEepPHBIX OKCUJIOB

[IEHHOCTHOMY aCMeKTy U3y4yaeMbIX Ha
ypOKax MpeiIMEeTOB, SIBICHUN U COOBITUH,
MHUIUUPOBAHUE OOCYKICHUH,
BBICKa3bIBaHUI1 CBOETO MHEHMSI, BHIPAOOTKH
CBOET0 JIMYHOCTHOTO OTHOIICHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM




42

OcHoBaHus: cOCTaB, Ki1accuukanus,
HOMCHKJIaTypa

IIpuMeHEeHHE  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaIbHbIX, CTUMYJIUPYIOIIUX
[M03HABATEJIbHYI0 MOTHUBALIMIO, JUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
rpyNIoBoi paboTkl, KOTOPAst YUUT CTPOUTH
OTHOIIIEHUS 1 JSHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHUIO KPUTHUIECKOTO
MBIIIJICHUA

43

[Tonydyenne u XuMHUYECKHE CBOMCTBA
OCHOBaHUU

MPUBJIEYCHNE BHUMAaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha
ypOKax MPeIMETOB, SIBICHUA B COOBITHIA,
MHULMUPOBAaHUE OOCYK]IEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOETO JUYHOCTHOTO OTHOILLIEHHUS K
M3Yy4aeMbIM COOBITUSIM, SIBICHUSM, JIMIIAM

44

Kucnotsr: cocras, kinaccudukanms,
HOMEHKJIaTypa

[lpuMeHeHHEe  WHTEPAKTHBHBIX  (OpPM
yaeOHOl  paboTel  —
WHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIUCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IIPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOra;
IPYIIIOBON pabOThI, KOTOPask YYUT CTPOUTH
OTHOIIICHHMS U JICHCTBOBATh B KOMaH/IC,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

45

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA
KHUCJIOT

IpUBJIeYeHNE BHUMAHUs 00ydaroInxcs K
LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax MpeiMeTOB, IBJICHUN U COOBITUH,
MHUIMUPOBaHHUE 00CYXICHHH,




BBICKA3bIBAaHUU CBOETO MHCHUA, Bblpa6OTKI/I
CBOCTO TMYHOCTHOI'O OTHOILICHHUA K
HN3y4acMbIM CO6I>ITI/I$IM, SIBJICHUAM, JIMITaM

46 Conu (cpeaHue): HOMEHKIIATYpa, MIPUBJICUCHUE BHUMAHUS 00yUJaOIIUXCs K
CIIOCOOBI MOTYICHHSI, XAMHUYCCKHEC [IEHHOCTHOMY aCTIeKTy U3y4aeMbIX Ha
CBOMCTBA ypOKax MpeiMEeTOB, SIBICHUN U COOBITUH,
MHULMUPOBAaHUE OOCYKJIEHUH,
BBICKa3bIBAaHUI CBOETO MHECHHS, BEIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIICHUS K
H3yYaeMbIM COOBITHSM, SIBJICHHUSIM, JIHIIAM
47 [Tpaktuueckast padora Ne 6. Pemenne VHUIMAPOBAHHUE U TIOJJIEPHKKA
IKCIIEPUMEHTAIBHBIX 33139 I10 TEME MCCIIEIOBATEIHCKOM IEATEITLHOCTH
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX oOyyaromuxcst B popMe UHIUBUIYAIbHBIX U
COCTMHCHUI TPYIIIOBBIX MPOCSKTOB
48 I'eneTnyeckas CBSI3b MKy KiIaccaMu MIPUBJICUCHUE BHUMAaHUS 00yJarOIIUXCs K
HEOPraHUYECKUX COCTUHEHHM [IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
YpOKax MPEeIMETOB, SIBICHUH W COOBITHIA,
MHUIUUPOBAHUE OOCYKIEHUH,
BBICKa3bIBaHUI1 CBOETO MHEHHSI, BBIPAOOTKH
CBOEro JINYHOCTHOTO OTHOLICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIAM
49 O00011eHrE U CUCTEMATH3ALINS WHULIMMPOBAHUE U TIOIIEPIKKA
3HaHUU UCCIIEI0BATENbCKOM 1eATeIbHOCTH
oOyyaromuxcst B popMe UHIUBUTYAIbHBIX U
TPYIIOBHIX TPOEKTOB
50 Konrponsnas padora Ne 3 o teme
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
COCIMHEHUIN»
51 [lepBbie MOMBITKU KIACCUPUKAITUU MPUBJICYCHUE BHUMAaHUs 00yJaromuXcst K




XHUMHUYECKUX AJIeMEeHTOB. IloHsITHE O
rpymmnax CXOAHbIX 2JICMCHTOB

LIECHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBICHUN 1 COOBITHIA,
MHULMUPOBAaHUE 00CYKJIEHUH,
BBICKa3bIBAaHHI CBOETO MHEHUSI, BHIPAOOTKH
CBOET0 JUYHOCTHOI'O OTHOILLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMLIAM

52

[Iepnonnueckuit 3aKk0H U
[Iepnonnueckas cucrema
XUMUYECKUX 3eMmeHToB 1. 1.
MenpeneeBa

MHULIMMPOBAHUE U NOIEPIKKA
HCCIIEN0BATENBCKON NEATENBHOCTH
oOyyaromuxcst B popMe UHIUBUIYAIbHBIX U
TPYIIIOBBIX IPOEKTOB

53

[Iepuonsl, rpyniel, HOArPYIIIbI

IIpuMeHeHHe  MHTEpPaKTUBHBIX dbopm
yueOHOM  paboTel  —
MHTEJUIEKTYaJIbHbIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0 MOTHUBAIINIO, JTUCKYCCHIA,
JAIOIIMX BO3MO)KHOCTB IIPHOOPECTH OIBIT
BE/ICHHUS KOHCTPYKTHBHOTO JNAJIOTA;
IPYNIIOBON pabOTHI, KOTOPAsk YUUT CTPOUTH
OTHOIICHUS U IeHCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIIICHUS

54

Crpoenue atomoB. CocTaB aTOMHBIX
siaep. M3oTomnbl

[lpuMeHeHHEe  WHTEPAKTHBHBIX  (OpPM
yueOHOl  paboTel  —
MHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIMCKYCCHUH,
JAFOIUX BO3MOXHOCTh IIPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIHAJIOra;
IPYIIIOBON pabOThI, KOTOPasi YIUT CTPOUTH
OTHOIIICHHUS U JeMCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTUIO KPUTUYECKOTO
MBIIIITICHUS




55

CrpoeHue 3IIeKTPOHHBIX 000J10YeK
aTOMOB NIeMeHTOB [lepunonnueckoit
cucremsl J[.1. MenneneeBa

IIpuMeHeHHEe  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaIbHbIX, CTUMYJIUPYIOIIUX
[M03HABATEJIbHYI0 MOTHUBALIMIO, JUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
rpyNIoBoi paboTkl, KOTOPAst YUUT CTPOUTH
OTHOIIIEHUS 1 JeMCTBOBATH B KOMAaHJIE,
CIOCOOCTBYET Pa3BUTHUIO KPUTHUIECKOTO
MBIIIJICHUA

56 XapakTepucTUKa XUMHUYECKOTO WHULIMAPOBAHUE U TIOJIIEPIKKA
AJIEMEHTA TI0 €ro MOJ0KEHHUIO B HCCIIEZI0BATENbCKOM 1eATEIbHOCTH
[Tepnonnueckont cucreme JI.1. oOyyaromuxcst B popMe UHIUBUIYAIbHBIX U
MenpeneeBa TPYIIIOBBIX POEKTOB
S7 3navyenue [leproauueckoro 3akoHa MHUILMUPOBAHUE U MOJAJIEPIKKa
JUIS Pa3BUTHS HAYKU U MPAKTUKU. HCCJIEZI0BATENbCKOM AeATEIbHOCTH
.. MenneneeB — y4€HBbIH, Iegaror oOydaromuxcst B hopMe MHANBUIYATbHBIX U
U TpaXJIaHUH TPYNIOBBIX MPOEKTOB
58 DNeKTpOOTPUIATEILHOCTh aTOMOB MPUBJIEYUCHUE BHUMAaHUs 00yYaromuxcs K
XUMHUYECKHUX AJIEMEHTOB [EHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
ypOKax MPeIMETOB, SIBJICHUH W COOBITHIA,
MHUIMUPOBAHUE OOCYKJICHUH,
BBICKa3bIBaHUI1 CBOETO MHEHHSI, BBIPAOOTKH
CBOEr0 JINYHOCTHOTO OTHOIICHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM
59 HNonnas xumudeckast cBs3b MPUBJICYCHUE BHUMAHUs 00yYaromuXcsl K

[IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
ypOKax MpeIMEeTOB, SIBICHUN U COOBITUH,
WHUIUUPOBAHUE OOCYKICHUH,
BBICKa3bIBaHUI1 CBOETO MHEHHSI, BHIPAOOTKH




CBOCTO TMYHOCTHOI'O OTHOILICHHUA K
HN3y4acMbIM CO6I>ITI/I$IM, SIBJICHUAM, JIMIIaM

60

Kosanentuas noJrsipHasd XuMHUYCCKasa
CBA3b

IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBJICHUM U COOBITHIA,
MHULMUPOBAaHUE 00CYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHMSI, BBIPAOOTKH
CBOETO JUYHOCTHOTO OTHOLLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMIIAM

61

KoBanenTHas HenossipHas
XUMUYECKasl CBSI3b

MpPUBJIEYUCHNE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha
ypOKax MPeIMETOB, SIBICHUH B COOBITHIA,
MHULMUPOBaHUE 00CYKIEHUH,
BBICKa3bIBaHUI1 CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOETO JUYHOCTHOTO OTHOILLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM

62

CreneHb OKUCIICHUSA

WHUIMUPOBAHUE U MOJAJIEPKKa
HCCJIEI0BATENbCKOM 1eATEIbHOCTH
oOyyaromuxcsi B popMe UHIUBUTYATbHBIX U
IPYIIOBBIX IPOEKTOB

63

OKHUCIIUTEIHLHO —
BOCCTAaHOBUTEIIbHBIC PEAKIIUH

WHULIMUPOBAHUE U TIOIJICPIKKA
HCCIIEN0BATEIbCKON NEeITEIbHOCTH
oOyyaromuxcst B popMe UHIUBUTYATbHBIX U
TPYIIOBBIX TPOEKTOB

64

OKHCIUTEIIH U BOCCTAHOBHUTEIIN

MHUIMHUPOBAHKE U TOAJEPKKA
UCCIIEIOBATENIbCKON JIESITENbHOCTH
oOyyarouxcs B popMe MHIAMBUAYATbHBIX U
IPYNIIOBBIX TPOEKTOB

65

KonrponbHas pabota Ne 4 o reme




«Crpoenue aroMa. XuMHUeCKas
CBSI3b»

66 PesepBHeIit ypok. O000IICHNE 1 1 1 0
CcHUCTEeMaTU3alusl 3HAaHUI
67 PesepBHeIit ypok. O000IICHNE 1 1 1 0
CHUCTEeMaTU3alus 3HAaHUI
68 PezepBHbIit ypok. O0o0IICHNE T 1 0 1 MHUIMAPOBAHKE U TIOAIEPKKA
CUCTEeMAaTH3alNs 3HAHUN WCCIICZIOBATEIBCKOH JIeATEIbHOCTH
oOyJarommxcsi B popMe HHIUBUTYyATBHBIX U
TPYIIIOBBIX MPOCSKTOB
9 kJaacc
KosmmuecTBo yacos
Ne Tema ypoka Bcero Kontpomnsueie  |[IpakTideckue BocnurareqbHasi 1eSiTeJIbHOCTH HA YPOKe
paboThl paboThI
1 [Tepuoanueckuii 3aKoH. 1 0 0 MPUBJICYCHUE BHUMaHUs 00yYaromuXcsl K
[lepuomuyeckas cucrema IICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha
XUMUYecKux eMenToB J1.1. YpOKax MpPeIMETOB, SIBJICHUN 1 COOBITHH,
MeHneneeBa UHUIIMUPOBAHKUE OOCYKICHHIHA,
BBICKa3bIBaHHI CBOCTO MHEHUSI, BHIPAOOTKH
CBOEr0 JIMYHOCTHOTO OTHOIIEHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JTUIIAM
2 [lepuonnueckuii 3aKoH. 1 0 0 MPUBJICYCHUE BHUMaHUs 00yJarOmuXcsl K




IIepunonnueckas cucrema
XUMUYECKUX 3eMeHToB J1.1.
MeHnneneeBa

LIECHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBICHUN 1 COOBITHIA,
MHULMUPOBAaHUE 00CYKJIEHUH,
BBICKa3bIBAaHHI CBOETO MHEHUSI, BHIPAOOTKH
CBOET0 JUYHOCTHOI'O OTHOILLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMLIAM

Knaccuduxkamus 1 HomeHKIaTypa
HEOPraHUYECKUX BEIIECTB

IIpuMeHeHHEe  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaIbHbIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0 MOTUBALIMIO, JTUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
TPYNIOBOM pabOThI, KOTOPAsl YUUT CTPOUTH
OTHOULICHUA 1 JleﬁCTBOBaTB B KOMaHJE,
CIOCOOCTBYET PAa3BUTHIO KPUTHIECKOTO
MBIIICHUS

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

[lpuMeHeHHEe  WHTEPAKTHBHBIX  (OpPM
peméTok y4yeOHOM  paboThl  —
WHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIUCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IIPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOra;
IPYIIIOBON pabOThI, KOTOPasi YIUT CTPOUTH
OTHOIIICHHS U JICHCTBOBATh B KOMAHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

Bugsl XUMHUYECKON CBSI3U U THUIIBI
KPpUCTAJUIMYCCKUX

MHUIMIPOBAHHUE U TOAJEPKKA
UCCIIEZI0BATENBCKOMN AEATEIbHOCTU
oOyyarouxcs B popMe MHIANBUAYATbHBIX U
IPYNIIOBBIX TPOEKTOB




Konrponbhas padora Ne 1 mo reme
«[loBTOpEHue u yrnyOieHne 3HaHuN
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilacca»

7 Knaccugukanmst XuMuyeckux [IpumeHeHHe  WHTEPAKTHBHBIX  (OpM
PEaKUHii IO pa3IMYHbIM IPU3HAKAM yaeOHOMU paboThI —
MHTEJUICKTYAIbHBIX, CTUM YITUPYIOIIHX
MI03HABATENILHYI0 MOTUBAIINIO, IUCKYCCHUH,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OMBIT
BE/ICHUS] KOHCTPYKTUBHOTO JIAJIOTa;
TPYIIOBON pabOTHI, KOTOPasi yIUT CTPOUTH
OTHOIIICHHS U JICHCTBOBATh B KOMAHJIE,
CITOCOOCTBYET Pa3BUTHUIO KPUTHIECKOTO
MBIIUICHUS
8 [ToHsITHE O CKOPOCTH XUMUYIECKOM NPUBJICYCHHE BHUMAHUS 00yJatoNIuXcs K
peakuuu. [loHaTHE O TOMOTEHHBIX U [IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
reTepOreHHbIX PeaKInIX ypOKax MpeIMEeTOB, SIBICHUN U COOBITUH,
MHUILUUPOBAHUE OOCYKIEHUH,
BBICKa3bIBaHUI1 CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOEr0 JINYHOCTHOTO OTHOLICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIAM
9 [ToHsiTHE 0 XUMUYECKOM PAaBHOBECHUHU. MHUIMUPOBAHUE U MOJAJIEPKKa
®DaxTOophl, BIUIIONINE HA CKOPOCTh UCCJIEI0BATENbCKOM 1eATeIbHOCTH
XUMUYECKOH peakiiy U MOJIOKEHHE oOyyaromuxcsi B popMe UHIUBUTYATbHBIX U
XMUMHYECKOTO PAaBHOBECHS TPYIIOBHIX TPOEKTOB
10 OKuCIUTENHEHO — WHUIMUPOBAHUE U MOAJIEPIKKa
BOCCTAHOBUTEIbHBIC PEAKIIUU UCCIIEI0BATENbCKOM 1eATeIbHOCTH
oOyyaromuxcst B popMe UHIUBUTYATbHBIX U
IPYIIOBBIX IPOEKTOB
11 Teopust aneKTpoAUTHYECKON [IpuMeHeHHEe  WHTEPaKTUBHBIX  (OpM

JAUCCOoUalu. CunbHbBIC U cl1a0bIe

yuyeOHON ~ paboTbl  —




AIEKTPOJIUTHI

MHTEJUIEKTYaIbHbIX, CTUMYIUPYIOIIUX
[M03HABATEJIbHYI0 MOTUBALIMIO, JUCKYCCHIA,
JAIOIINX BO3MOYKHOCTH MPUOOPECTH OIBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
IpyIIOBOI paboThl, KOTOpPask yYUT CTPOUTH
OTHOLICHUS U I[ef/'ICTBOBaTI) B KOMaHJE,
CIOCOOCTBYET Pa3BUTHUIO KPUTHIECKOTO
MBIIIJICHUA

12

HoHHbIE ypaBHEHHUSI peakuui

IIpuMeHeHHEe  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaJIbHbIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0 MOTHUBAIINIO, JUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
IPYNIIOBON pabOTHI, KOTOPask YUUT CTPOUTH
OTHOIICHUS U IeHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET PAa3BUTHIO KPUTHIECKOTO
MBIIICHUS

13

XHUMHAYECKHUE CBOMCTBA KUCIIOT U
OCHOBAaHUU B CBETE MPEACTABICHUI
00 2MEKTPOTUTHICCKON TUCCOIHAITIN

[lpuMeHeHHEe  WHTEPAKTHBHBIX  (OpPM
yaeOHOl  paboTel  —
WHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIUCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IIPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIHAJIOra;
IPYIIIOBON pabOThI, KOTOPask YYUT CTPOUTH
OTHOIIICHHS U JICHCTBOBATh B KOMAHJIE,
CHOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIIUICHUS

14

XHMUMHYECKHE CBOUCTBA COJIEH B CBETE
MIpeCTaBICHUI 00
ANMEKTPOJIMTHYECKON TUCCOLUALIUU

[lpumMeHeHre  MHTEPaKTHBHBIX  (OpM
yuyeOHON ~ paboTbl  —
MHTEIJICKTYalIbHBIX, CTUMYIHPYIOMIAX




[M03HABATEJIbHYI0 MOTUBALIMIO, JUCKYCCHIA,
JAFOIINX BO3MOXKHOCTH MPUOOPECTH OIBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
IpyIIOBOI paboThl, KOTOpPask yYUT CTPOUTH
OTHOLICHUS U I[ef/'ICTBOBaTI) B KOMaHJE,
CIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO
MBIIIJICHUA

15 [TonsaTue o rumponuse conei MIPUBJICUCHUE BHUMAaHUSI 00yUJaOIIUXCs K
[IEHHOCTHOMY aCTeKTy U3ydaeMbIX Ha
yYpOKax MpeIMETOB, SIBICHUN U COOBITHIA,
MHULMUPOBAaHUE OOCYKJIEHUH,
BBICKa3bIBaHUI CBOETO MHECHHS, BEIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIICHUS K
M3yYaeMbIM COOBITHSM, SIBIICHHUSIM, JIHIIAM

16 O00011IeHIE U CUCTEMATU3ALIHS WHULIMMPOBAHUE U TIOJITIEPIKKA

3HAaHUN HUCCJIEN0BATEILCKOU NEITEILHOCTH
oOydaromuxcst B hopMe MHANBUIYATBHBIX U
TPYNIOBBIX MPOEKTOB
17 [Ipaktuueckas pabota No 1. MHUIMUPOBAHUE U MOJAJIEPKKa
«Pemenue skcrepuMeHTATbHBIX UCCJIEI0BATENbCKOM 1eATeIbHOCTH
3aau» oOyyaromuxcsi B popMe UHIUBUTYAIbHBIX U
IPYIIOBHIX IPOEKTOB
18 Konrponbsnas padora Ne 2 o teme
«ONEKTPOTUTHYECKAs TUCCOLIUAIIHS.
XUMUYECKUE PEaAKINH B paCTBOPaX»
19 OO01as xapakTepuCTHKA TaJOTEeHOB. MPUBJICYCHUE BHUMaHUs 00yYaromuXcsl K

XHUMUYECKHE CBOMCTBA HA IPUMEPE
XJIopa

LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax MpeMeTOB, SIBJICHUN U COOBITUH,
MHUIMUPOBaHHUE 00CYXICHHH,
BBICKa3bIBAaHHUH CBOETO MHEHUs, BBIPAOOTKU




CBOCTO TMYHOCTHOI'O OTHOIICHHUA K
HN3y4acMbIM CO6I>ITI/I$IM, SIBJICHUAM, JIMIIaM

20

XnopoBoaopoa. ColisiHa KUCIIOTA,
XHUMHYECKHE CBOWCTBA, IMOJTydeHUE,
IIPUMEHEHUE

IIpuMeHeHHEe  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaIbHbIX, CTUMYJIUPYIOLIUX
MMO3HABATEJIbHYI0 MOTUBALIMIO, JTUCKYCCHIA,
JAFOIIUX BO3ZMOXKHOCTh IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
rpyNInoBoi paboTkl, KOTOPAst YUUT CTPOUTH
OTHOIIIEHUS U JSHCTBOBATh B KOMaHJIE,
CIOCOOCTBYET Pa3BUTHUIO KPUTHIECKOTO
MBIIIJICHU A

21

[Ipaktrueckas padota Ne 2 o Teme
«[TonmyyeHue COMAHON KUCTOTHI,
W3y4YEHHE €€ CBOMCTBY»

WHUITUAPOBAHUE U MOJIICPIKKA
HCCIIEIOBATEBCKOW JIESITETHbHOCTH
oOydarommuxcst B hopMe MHANBUYATbHBIX U
TPYIIOBBIX MMPOEKTOB

22

Brruncnenus no ypaBHEeHUsIM
XMUMHUYECKHUX PEaKIil, €ClIu OJUH U3
peareHToB B U30bITKE

[lpuMeHeHHEe  WHTEPAKTHBHBIX  (OpPM
yaeOHOl  paboTel  —
WHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIUCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IIPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOTa;
IPYIIOBOI pabOThI, KOTOPasi YIUT CTPOUTH
OTHOIIICHHS U JICHCTBOBATh B KOMAHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

23

OO11ast XapakTeprCTUKA 3JIEMEHTOB
VIA — rpymisl

MPUBJICYCHUE BHUMaHUs 00yJaromuXcs K
LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax MpeMeTOB, SIBJICHUN U COOBITUH,
MHUIMUPOBaHHUE 00CYXICHHH,




BBICKA3bIBAaHUU CBOETO MHCHUA, BBIpa6OTKI/I
CBOCTO TMYHOCTHOI'O OTHOILICHHUA K
HN3y4acMbIM CO6I>ITI/I$IM, SIBJICHUAM, JIMITaM

24

AJOTpOITHBIE MOAU(DUKAIIIH CEPHI.
HaxoxneHnue cepsl u e€ coequHeHui
B NpUpOJIe. XUMUYECKHE CBOMCTBA
Cephl

IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MPeIMETOB, SIBICHUU U COOBITHIA,
MHULMUPOBAaHUE OOCYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOETO JUYHOCTHOTO OTHOLLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMIIAM

25

CepoBojiopo, ctpoeHue, Gu3nIecKre
Y XMMHYECKHE CBOMCTBA

IIpuMeHeHHe  MHTEpPaKTUBHBIX dbopm
yueOHOM  paboTel  —
MHTEJUIEKTYaJIbHbIX, CTUMYJIUPYIOIINX
MMO3HABATEJIbHYI0O MOTHUBAIINIO, JTUCKYCCHIA,
JAIOIIMX BO3MO)KHOCTB IIPHOOPECTH OIBIT
BE/ICHHUS KOHCTPYKTHBHOTO JNAJIOTA;
IPYNIIOBON pabOTHI, KOTOPAsk YUUT CTPOUTH
OTHOIICHUS U IeHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO
MBIIIICHUS

26

Oxcuppl cepbl. CepHas KUCIOTA,
¢buznyeckre U XMMHUYECKHE CBOICTBA,
[IPUMEHEHHE

[lpuMeHeHHEe  WHTEPAKTHBHBIX  (OpPM
yueOHOl  paboTel  —
MHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIMCKYCCHUH,
JAFOIUX BO3MOXHOCTh IIPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIHAJIOra;
IPYIIIOBON pabOThI, KOTOPasi YYUT CTPOUTH
OTHOIIICHHUS U JeMCTBOBATh B KOMaH/IE,
CIIOCOOCTBYET Pa3BUTUIO KPUTUYECKOTO
MBIIIITICHUS




27

XUMHUYECKHE PEAKINH, JICKALUE B
OCHOBE ITPOMBIIIJIEHHOTO criocoba
ITOJIy4E€HHS CEPHOM KUCIIOTHI.
XHAMHUYECKOE 3arpsi3HEHUE
OKpYKaIOUIEN CpeAbl COENMHEHUSMU
cepsl

WHULIMMPOBAHUE U NOIEPIKKA
HCCIIEN0BATENBCKON NEATEIBHOCTU
o0yyaromuxcst B popMe UHIUBUYAIbHBIX U
I'PYIIOBBIX IPOEKTOB

28

Brrunciieane MaccoBOM JIOJIM BBIXOAA
MPOAYKTA pEaKINKU

IIpuMeHeHHEe  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaIbHbIX, CTUMYJIUPYIOLIUX
MO3HABATEIbHYI0 MOTUBALIMIO, JTUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
TPYNIOBOM pabOThI, KOTOPAsl YUUT CTPOUTH
OTHOULICHUA 1 JIefICTBOBaTI) B KOMaHJEC,
CIOCOOCTBYET PAa3BUTHIO KPUTHIECKOTO
MBIIICHUS

29

OOm1ast XapaKTepUCTHKA IIEMEHTOB
VA — rpynmsl. A30T,
pacrpocTpaHeHue B IPUPO/IEL,
¢du3nvecKre U XUMHYECKUE CBOHCTBA

MPUBJIEYCHUE BHUMaHUs 00yYaromuxcst K
[IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
YpOKax MPEeIMETOB, SIBJICHUH W COOBITHIA,
MHUIMUPOBAHUE OOCYKJICHUH,
BBICKa3bIBaHUI1 CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOEr0 JINYHOCTHOTO OTHOLICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBJICHUSM, JIMIIAM

30

AmMuak, ero pusznyeckue u
XMUMHYECKHUE CBOMCTBA, MOJIyYCHUE U
MIPUMEHEHHE

[lpumMeHeHre  MHTEPAaKTHBHBIX  (OpM
yueOHOM  paboTel  —
UHTEIJICKTYaJIbHBIX, CTUMYIHPYIOMIAX
NI03HABaTEJILHYI0 MOTHUBAIMIO, JTUCKYCCHUH,
JAIOIUX BO3MOXHOCTh PHOOPECTH OIBIT
BE€/IEHUS] KOHCTPYKTUBHOTO JIAJIOra;
IpyNIOBOM pabOThI, KOTOPask YUUT CTPOUTH
OTHOIIICHMS U JIEHCTBOBATh B KOMaHJIE,




CIIOCOOCTBYET Pa3BUTHUIO KPUTHUECKOTO
MBIIILICHHS

31

[Tpaktudeckas padora Ne 3 o Teme
«[TonyueHune aMMuaKa, U3yueHHe ero
CBOMCTB»

MHULIMMPOBAHUE U NOIEPIKKA
HCCIIEN0BATENBCKON NEATEIBHOCTU
o0yyaromuxcst B popMe UHIUBUYAIbHBIX U
TPYIIIOBBIX IPOEKTOB

32

A3oTHas Kucnora, e€ puznueckue u
XUMHUYECKHE CBOMCTBA

IIpuMeHeHHEe  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaIbHbIX, CTUMYJIUPYIOIINX
MMO3HABATEJIbHYI0O MOTHUBAIINIO, JTUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
TPYNIOBOM pabOThI, KOTOPAsl YUUT CTPOUTH
OTHOULICHUA 1 JIefICTBOBaTI) B KOMaHJEC,
CIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO
MBIIICHUS

33

Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHMSI B KA4Y€CTBE MUHEPAIbHBIX
ynoopeHuii. XuMHUECKOe
3arpsi3HEHUE OKPYXKAIOIIeH cpelibl
COCIMHEHUSIMH a30Ta

[lpuMeHeHHEe  WHTEPAKTHBHBIX  (OpPM
yaeOHOl  paboTel  —
WHTEJUICKTYaIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIUCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IIPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOTa;
IPYIIOBOI pabOThI, KOTOPasi YIUT CTPOUTH
OTHOIIICHHS U JICHCTBOBATh B KOMAHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

34

®docdop. Oxcun hocdopa (V) u
dochopnas kucnora, puznyecKue u
XMUMHUYECKHE CBOMCTBA, MOTyUYEeHUE

MPUBJICYCHUE BHUMaHUs 00yJaromuXcs K
LIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha
ypOKax MpeMeTOB, SIBJICHUN U COOBITUH,
MHUIMUPOBaHHUE 00CYXICHHH,




BBICKA3bIBAaHUU CBOETO MHCHUA, Bblpa60TKI/I
CBOCTO TMYHOCTHOI'O OTHOILICHHUA K
HN3y4acMbIM CO6I>ITI/I$IM, SIBJICHUAM, JIMITaM

35

Hcnonb3oBanue ¢pocdaroB B KauecTBe
MUHEpaAJIbHBIX y10OpeHUi.
3arpsi3HeHHEe IPUPOTHON CPEb
dbocharamu

IIpuMeHeHHE  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaJIbHbIX, CTUMYJIUPYIOIINX
MO3HABATEIbHYI0 MOTUBALIMIO, JTUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
rpyNInoBoi paboTkl, KOTOPAst yUUT CTPOUTH
OTHOLICHUS U JIefICTBOBaTI) B KOMaHJEC,
CITOCOOCTBYET Pa3BUTHUIO KPUTHIECKOTO
MBIIIJICHUA

36

VYoepon, pacnpocTpaHeHUE B
npupojie, GU3NYeCcKue 1 XuMUIECKUe
CBOMCTBa

IIpuMeHeHHEe  MHTEpPaKTUBHBIX dbopm
yaeOHOl  paboTel  —
WHTEJUICKTYAIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, IUCKYCCHH,
JAFOIIUX BO3BMOXHOCTh IIPHOOPECTH OMBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOra;
IPYIIIOBON pabOTHI, KOTOpPasi YIUT CTPOUTH
OTHOIIICHHS U JICHCTBOBATh B KOMAHJIE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

37

Okcupl yriepoaa, ux Gu3ndecKue u
XUMHYECKUE CBOMCTBA.
DKOJIOTHYECKHUE ITPOOIEMBI,
cBsi3aHHbIE ¢ oKcuaoM yriepoaa (1V)

[lpumMeHeHre  MHTEPAaKTHBHBIX  (OpM
yueOHOM  paboTel  —
UHTEIJICKTYaJIbHBIX, CTUMYIHPYIOMIAX
NI03HABaTEJILHYI0 MOTHUBAIHIO, JTUCKYCCHUH,
JAIOIUX BO3MOXHOCTh PHOOPECTH OIBIT
BE€/IEHUS] KOHCTPYKTUBHOTO JIMAJIOra;
IpyNIOBOM pabOThI, KOTOpPask YUUT CTPOUTH
OTHOIIICHMS U JIEHCTBOBATh B KOMaHJIE,




CIIOCOOCTBYET Pa3BUTHUIO KPUTHUECKOTO
MBIIILICHHS

38

VYronpHasg KHUCIIOTa U €€ COIU

IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBJICHUM U COOBITHIA,
MHULMUPOBAaHUE 00CYKJIEHUH,
BBICKa3bIBaHUI1 CBOETO MHEHHUSI, BEIPAOOTKH
CBOETO JUYHOCTHOTO OTHOLLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMIIAM

39

[Ipaktuueckas padota Ne 4 o Teme
«[lomyuenue yriekuciaoro rasa.
KauectBennast peakius Ha kKapOoHaT
— HOH»

MHULIMMPOBAHUE U NOIEPIKKA
HCCIIEI0BATENBCKON IEATEIBHOCTH
oOyyaromuxcst B popMe UHIUBUIYAIbHBIX U
TPYIIIOBBIX POEKTOB

40

[lepBoHavanbHbIE MOHATUS 00
OpraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSX yrepoaa

MpUBJIEYUCHUE BHUMaHUs 00yYaromuxcst K
[IEHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
ypOKax MPEeIMETOB, SIBICHUN U COOBITHHA,
MHUIUUPOBAHUE OOCYKIEHUH,
BBICKa3bIBaHUI1 CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOEro JINYHOCTHOTO OTHOLICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBJICHUSM, JIMIIAM

41

Kpemuuii u ero coegunenus

MIPUBJICUCHUE BHUMaHUS 00yJaOIIUXCs K
IIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
ypOKax MpeIMEeTOB, SIBICHUN U COOBITUH,
MHUIUUPOBAHUE OOCYKICHUH,
BBICKa3bIBAaHUH CBOEr0 MHEHHUS, BEIPAOOTKH
CBOETO JIMYHOCTHOT'O OTHOIICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM

42

ITpaktuueckas padora Ne 5. Perienue
JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME
«BaxHenmue HeMeTaIbl U UX

MHUIMUPOBAHHUE U TOAJEPKKA
MCCJIEZI0BATENBCKOMN AEATEIbHOCTU
oOyyarouxcs B popMe MHIAMBUAYATbHBIX U




COEIIMHEHUS» IPYNIOBBIX IPOEKTOB
43 KonTponwsnas padora Ne 3 o Teme
«BaxHenmue HeMeTauIbl U UX
COCJIMHEHUS
44 OO011as XxapakTepUCTUKAa XUMUYECKUX IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
3JIEMEHTOB — METAaJUIOB. LIEHHOCTHOMY aCeKTy U3y4aeMbIX Ha
Merammueckas CBA3b U ypOKax MpeiMEeTOB, SIBJICHUN U COOBITUH,
MeTaJlInyecKasi KpucTaInuecKast MHULMUPOBAaHUE OOCYKJIEHUH,
pemiéTka. PU3HUECKUE CBOMCTBA BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BBIPAOOTKH
METaJIOB CBOEr0 JINYHOCTHOTO OTHOUIEHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMIIAM
45 XHWMHUYECKHE CBOMCTBA METAIIJIOB. [IpumeHeHne  MHTEPAKTUBHBIX  (opM
DNEKTPOXUMHUYECKUH PsIL yueOHOM  paboTel  —
HaNpPsKEHUN METAIIIIOB MHTEJJICKTYaJIbHBIX, CTUMYITHPYIOIIHAX
MIO3HABATEJIbHYIO MOTUBALUIO, JHUCKYCCHM,
JAIOIIUX BO3MOXHOCTh IPHOOPECTH OIBIT
BEJICHUsI KOHCTPYKTHUBHOTO THAJIOra;
IPYyIIOBOM pabOThI, KOTOPask Y4UT CTPOUTH
OTHOILIEHHUS U JEUCTBOBATh B KOMaHJIE,
CIOCOOCTBYET PA3BUTHIO KPUTHUECKOTO
MBILLIJICHUS
46 OO6mme crnocoObl MOTy4YeHUs [IpumeHeHne  WHTEpPaKTUBHBIX  (hopm

MeTtannoB. CnaBel. Berauciaenus mo
YpaBHCHUAM XUMUYCCKUX peaKHHﬁ,
CCJIM OIUH U3 pCarcHTOB COACPKAT
IIpuMeCu

yueOHOM  paboTel  —
MHTEIJICKTYalIbHBIX, CTUMYIHPYIOMINX
NI03HABaTEJILHYI0 MOTHUBAIMIO, JTUCKYCCHH,
JAIOIIMX BO3MOXKHOCTB IIPHOOPECTH OMBIT
BEJICHHSI KOHCTPYKTUBHOTO JMAJIOTa;
IpyNIOBOM pabOThI, KOTOPask YUUT CTPOUTH
OTHOIIICHMS U JIEHCTBOBATh B KOMaHJIE,
CHOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO




MBIIIJICHUSA

47

Ilonstue o KOpPpO3NH MCTAJIIOB

IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBJICHUN U COOBITHIA,
MHULMUPOBAaHUE 00CYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKU
CBOETO JUYHOCTHOTO OTHOLLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBICHUSM, JIMIIAM

48

IIenouHbie METAILIIBI

IIPUBJIEYCHNE BHUMaHUs 00yJaromuxcst K
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX Ha
yYpOKax MPEeIMETOB, SIBICHUH B COOBITHIA,
MHULMUPOBAaHUE OO0CYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKH
CBOETO JUYHOCTHOTO OTHOILIEHHUS K
M3Yy4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM

49

OKCHIIBI ¥ TUIPOKCHUBI HATPUSI U
KaJust

[lpuMeHeHHEe  WHTEPAKTHBHBIX  (OpPM
yaeOHOl  paboTel  —
WHTEJUICKTYAIbHBIX, CTUM YJIIUPYIOIIHX
MI03HABATEIILHYI0 MOTUBAIINIO, JIMCKYCCHUH,
JAFOIIUX BO3MOXHOCTh IIPHOOPECTH OIBIT
BEJICHUS] KOHCTPYKTUBHOTO JIAJIOra;
IPYIIIOBOIN pabOTHI, KOTOpPasi YIUT CTPOUTH
OTHOIIICHHS U JICHCTBOBATh B KOMaH/IE,
CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIIUICHUS

50

II{emo4HO3EMENBHBIE METAILIBI —
KAJIBLUNA U Mardui

[lpumMeHeHre  MHTEPAaKTHBHBIX  (OpPM
yueOHOM  paboTel  —
MHTEJUIEKTYAJIbHBIX, CTUM YJIUPYIOIINX
MI03HABATENIbHYI0 MOTUBAIINIO, IUCKYCCHUH,
JAIOIUX BO3MOXHOCTh MPHOOPECTH OIBIT




BCACHHA KOHCTPYKTUBHOI'O JUAJIOra;
IpyIIOBOI paboThl, KOTOpPask yYUT CTPOUTH
OTHOLICHUSA U I[ef/'ICTBOBaTI) B KOMaHJE,
CIOCOOCTBYET Pa3BUTHUIO KPUTHUYECKOTO
MBINIJICHUA

51

Bakueiiue coemuHEeHU KaabIIUs

IIpuMeHeHHEe  MHTEpPaKTUBHBIX bopm
yueOHOM  paboTel  —
MHTEJUIEKTYaJIbHbIX, CTUMYJIUPYIOIINX
MO3HABATEJIbHYI0 MOTUBALIMIO, JTUCKYCCHIA,
JAFOIIUX BO3MOXKHOCTh IIPHOOPECTH OMBIT
BCACHHA KOHCTPYKTUBHOI'O JUAJIOra,
TPYNIOBO pabOThI, KOTOPAst YUUT CTPOUTH
OTHOLICHUS U JIefICTBOBaTI) B KOMaHJEC,
CIOCOOCTBYET Pa3BUTHUIO KPUTHIECKOTO
MBIIUICHUS

52

O0001IeHNE U CUCTEMATH3ALINS

WHUIIMUPOBAHKE U TIOAICPKKA
UCCIIEIOBATENBCKOW JICSTEITHHOCTH
oOydaromuxcst B (hopMe HHANBUIYATBHBIX 1
IPYIIIOBBIX ITPOEKTOB

53

JKécTrocTh BOMBI M CIIOCOOBI €6
YCTpaHECHUS

MHUIMUPOBAHUE U MOJAJIEPIKKa
HCCJIEI0BATENbCKOM 1eATeIbHOCTH
oOyyaromuxcsi B popMe UHIUBUTYAIbHBIX U
IPYIIOBHIX IPOEKTOB

54

[Ipaktrueckas pabota Ne 6 o Teme
«KEcTKoCTh BOIBI U METOIBI €6
YCTPAHEHUS»

WHULIMMPOBAHUE U TIOJIICPIKKA
HCCIIEN0BATEIbCKOMN NEeITEIbHOCTH
oOyyaromuxcsi B popMe UHIUBUTYAIbHBIX U
TPYIIOBHIX TPOEKTOB

55

AmroMuHIA

MPUBJIEYUCHNE BHUMAHUs 00yJaromuXcsl K
LIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
ypOKax MpeIMEeTOB, SIBICHUN U COOBITUH,




MHUIIMUPOBAHHUE 00CYXICHHH,
BBICKa3bIBAaHHUI CBOETO MHEHUS, BHIPAOOTKH
CBOETO JINYHOCTHOTO OTHOIICHUS K
U3y4aeMbIM COOBITHSM, SIBICHHSIM, JINLIAM

56

AmpoTepHbIC CBOHCTBA OKCUIA U
TUJPOKCHIA

IIPUBJICYCHUE BHUMaHUs 00yYaromuxcst K
LIEHHOCTHOMY aCIIeKTYy U3y4aeMbIX Ha
YpOKax MpeIMETOB, SIBICHUN U COOBITHIA,
MHULMUPOBAaHUE OOCYKJIEHUH,
BBICKa3bIBaHUI CBOEr0 MHEHHUSI, BEIPAOOTKU
CBOETO JUYHOCTHOTO OTHOLLIEHHUS K
M3y4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIAM

57

Keneso

MIPUBJICUCHUE BHUMAaHUS 00yJarOIIUXCs K
[IEHHOCTHOMY aCHEKTY M3y4aeMbIX Ha
YpOKax MPEeIMETOB, SIBICHUH B COOBITHIA,
MHUILUUPOBAaHUE OOCYKIEHUH,
BBICKa3bIBaHUI1 CBOEr0 MHEHHUSI, BEIPAOOTKU
CBOETO JUYHOCTHOTO OTHOILLIEHHUS K
M3Yy4aeMbIM COOBITUSIM, SIBICHUSM, JIUIIAM

58

OKcHITBI, TUIPOKCHIIBI M COJTH JKeIIe3a
(IT) m »xene3a (III)

MPUBJIEUCHUE BHUMaHUs 00yYaromuXcsl K
[EHHOCTHOMY aCMeKTy U3y4aeMbIX Ha
YpOKax MPEeIMETOB, SIBJICHUH W COOBITHIA,
MHUIMUPOBAHUE OOCYKJICHUH,
BBICKa3bIBaHUI1 CBOETO MHEHMSI, BBIPAOOTKH
CBOEr0 JINYHOCTHOTO OTHOIICHUS K
M3Yy4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIAM

59

O000111eHIE U CUCTEMATU3ALIUS
3HaHUHU

MHUIMUPOBAHKE U TOAJEPKKA
UCCIIEIOBATENIbCKON JIEITENbHOCTH
oOyyarouxcst B popMe MHIAMBUAYATbHBIX U
IPYNIIOBBIX TPOEKTOB

60

IIpaktuueckas padora Ne 7 Pemenue

HHUIIUUPOBAHUC U IMOAACPIKKA




SKCIIEPUMEHTAIBHBIX 3a7ad [0 TEME
«BaxHen1e MeTajIbl U UX
COEIUHEHUS)

HUCCJIEI0BATEILCKOU NE€ATENBHOCTHU
o0yyaromuxcst B popMe UHIUBUYAIbHBIX U
TCPYIIIOBBIX IIPOEKTOB

61 Berurcnenus o ypaBHEHUSIM [IpuMeHEHHE  MHTEPAKTUBHBIX dbopm
XUMUYECKAX PEAKLIUN, €CIIN OIUH U3 yueOHOM  paboTel  —
pPEareHToB JIaH B U30BITKE WITH WHTEJUICKTYAIBHBIX, CTUM YITHPYFOTIIAX
COJICP)KUT TIpUMeECH. BeraucieHus MO3HABATEIILHYIO MOTUBAITUIO, JIUCKYCCHA,
MacCOBOM JIOJTH BBIXOJIa TIPOTyKTa JAFOIIMX BO3MOXKHOCTH MPUOOPECTH OIBIT
peaxkiuu BEJICHHSI KOHCTPYKTHBHOTO JTHAJIOTA;
TPYNIIOBOM pabOThI, KOTOPAsSt YUUT CTPOUTH
OTHOIIIEHUS U IEHCTBOBAThL B KOMaH/IE,
CITOCOOCTBYET Pa3BUTHUIO KPUTHIECKOTO
MBIIIUIEHHUS
62 Konrponbshas padora Ne 4 o Teme
«BaxkHelme MeTaJUIBI U UX
COEIUHEHUS
63 BemectBa u marepuaisl B WHULIMMPOBAHUE U TIOJITIEPIKKA
MMOBCEIHEBHOMN KU3HU YET0BEKA HCCIIEI0BATELCKON eI TENLHOCTH
oOydaromuxcs B hopMe MHANBUYATbHBIX U
I'PYIIOBBIX MMPOEKTOB
64 XHUMHYECKOE 3arpsi3sHEHUE WHULIMMPOBAHUE U TIOIIEPIKKA
OKPY)KAIOIIEH CPeIbI HCCJIEI0BATEILCKON IESITENLHOCTH
oOyyaromuxcsi B popMe UHIUBUTYAITbHBIX U
TPYIIOBBIX TPOEKTOB
65 Ponb xumMum B permenun WHULIMMPOBAHUE U TIOJIICPIKKA
AKOJIOTHYECKUX MPOOIeM HCCIIEI0BATEILCKON IESITENLHOCTH
oOyyaromuxcst B popMe UHIUBUTYATbHBIX U
TPYIIOBHIX MTPOEKTOB
66 PesepBHbIil ypok




67 PesepBHbIil ypok 1 1 0

68 PesepBHEIi ypok 1 0

Y4eOH0 — MeTOAMUYECKOE o0ecnevyeHrne 00pa3oBaTe/IbHOI0 MpoIecca
Oobs13aTe1bHbIE YUeOHbIE MATEPHAJIbI YYeHUKA

e Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB WN.T., CnankoB C.A., AkunonepHoe o61ectBo «M3naTenbcTBo
«IIpocBenienue»
» Xumus, 9 kiacc/ I'abpuensa O.C., Octpoymon WN.T., CnagkoB C.A., AkimonepHoe oomecTBo «31arenbcTBO
«IIpocsemenue»
MeTonnuyeckue MaTepuaIbl yYUTeIs
o COOpHUK 3a/IaHM JIJIs1 TPOBEEHUS TpoMexyTouHol artectanuu. ['apa H.H., 3yesa M.B., M: IIpocsemenue, 2006 1.
e Meronuueckne peKOMEHIAINH JIJIs POBEACHUS JIAOOPATOPHBIX PAOOT IO XUMHUHU.
u¢posbie 00pa3oBaTe/ibHBIE pecypchl M pecypebl ceTd UHTEepHeT

e lutepent-pecypc "Pemry BITP"



e Hurepuent-pecypce "Pemy OI'9"
e bubanorexa IIOK https://m.edsoo.ru/ff0d210c

o Odunuanpusiii caiit ®UIN


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
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