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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa 1o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIETIUU MPENoIaBaHus Y4eOHOrO MpeaMeTa
«Xumusn» B 00pa3oBaTeNnbHbIX opranuzanusix Poccuiickoit dexepanun.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpKAHUE, IPEYCMATPUBAET PACIpEeIEHUE €ro Mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKU y4eOHOIrO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BOSMOKHOCTH TpeaMeTa Jis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, a TaKXKe TpeOOBaHMI K pe3yabTaTaM 00yYeHUSI XUMHUH
HA YypOBHE 1eJieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeILHOCTH 00yUaIoMIerocs II0 OCBOCHUIO YU4EOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpPOBAHUS MUPOBO33pEHUs 00y4aroLEerocs, ero
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX IPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTeTUYECKOM, MUIIEBON U IKOIOTUYECKON 0€30IMacHOCTH, MPO0IeM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HAaBBIKOB HMX  CaAMOCTOSITENIbHOM  y4eOHONl  NeATeIbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
MpoQeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI51a HA €IUHCTBO MPUPOABI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM TArloM B JOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIAJ] B DJKOJOTMYECKOE 0Opa3oBaHueE
oOyJaromuxcs.

JlanHple HampaBlieHHUs B OOYUYE€HHH XUMHUHU 00eCredyMBArOTCS CHEIU(PUKON colepskaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OILIEro 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4JarOIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAYNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHH c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepxaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE U BEIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHW30BaHbl MO IMPUHLMITY NOCIEIO0BATEIBHOTO PA3BUTHUS 3HAHUM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUUECKOIN TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSCHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoenue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKON COCTAaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yueHue xumuun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5-7 kinaccel» u «®u3uka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKOM JEATENbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yd4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOMN JKU3HH.

[Ipy u3ydyeHUH XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPENTH TaKUe LIETH, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIIeHUH, CIOCOOHON ananTUpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOY4YEeHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00ydaroImuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(GbOopMUPYIOLITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMHCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TPU HW3YYECHUHW XUMHUHU, TNPUMEHSATh WX TPHU pEHIeHHH TpodieM B
MTOBCEJHEBHOM KU3HH U TPYJAOBOU 1€ATEIBHOCTH;

— (opMupoBaHUe y 00y4aIONINXCS TYMaHHUCTHUECKUX OTHOIICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKUX 3HAHHWHA i1 BBIPAOOTKM SKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeUIIero o0yueHusl.



OO61iee yucinoO 4acoB, OTBEAEHHBIX I U3yYEHUS XMMHUHU Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

[Iporpamma pa3paboTana B COOTBETCTBHHM C ydeOHBIM TutanoM MBOY BomnbimebpycsHckoit
COII No7» nns 6a30BOro ypOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS C HCIOJIb30BAHHEM
COBPEMEHHOTO  00OpyHOBaHUs IIEHTpa E€CTECTBCHHO-HAYYHOW H  TEXHOJIOTHUYECKOU
HanpasieHHocTH «Touka poctay. Ha 6a3e nentpa «Touka pocra» obecrieunBaeTcs peaan3aius
00pa3oBaTeNbHbIX MPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM HampaBiIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPeOOBaHMUSIMH 3aKOHOJIATENIbCTBA B chepe 00pa3oBaHus U ¢
yu€ToM pekomeHnanuii  PenepaabHOro omeparopa y4eOHOro TpeaMera  «XUMHs».
Hcnons3oBanue obopymoBaHus leHTpa «Todyka pocta» Mpu peanusanuu JaHHOW paboueit
IIPOrPaMMBbI ITO3BOJISIET CO3JaTh YCIOBHUSA:

* JUTsl paCIIUPEHUS COACPIKAHUS IIKOJILHOTO XMMHUECKOro 00pa3oBaHus;

* IS TIOBBIMICHUS ITO3HABATEIBHONW AKTHBHOCTH OOYYaIONMXCS B ©CTECTBEHHO-HAYYHOU
obnacru;

e JUIsl Pa3BUTHUS JIMYHOCTU pebeHKa B IMpolecce OOYy4YeHHs] XUMHH, €ro CIOCOOHOCTEH,
(bopMUPOBAHUS U YIOBIETBOPEHUSI COIIUAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* 1711 MHOXKECTBO JITAOOPATOPHBIX PadOT M IKCIIEPUMEHTOB MO MporpaMmme «XuMus» padoThl ¢
OMapEHHBIMU  IIKOJIBHUKAMM, OpraHu3alldd WX Pa3BUTUS B  PAJIMYHBIX  00JaCTIX
00pa3oBaTenbHO, TBOPUECKOM IEATEIHHOCTH.



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeME HayK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus: cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JIIEMEHTOB.
[IpocTbie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBas J10Ji1 XUMHYECKOI'0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, Macchl U
quCciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rol mo popmyrnaM XUMHUYECKUX COSIUHEHHM.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaims XUMUYECKUX peakiuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCy[I0#, mpaBuwiamMu paboThl B jJaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHrEe BOCKA, TassHUE JIbJIa,
pacThpaHue caxapa B CTyIKE, KMIIEHHE U KOHJAEHCAlUs BOJAb) U XUMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapus, pasznoxkenue ruapokcuna menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmeau (), usydenwe crocoOoB
paszieneHus CcMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH IOBapeHHOM CoiM, HaOMI0JeHHe M ONHCaHHe
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
HaxoxneHue xucnopojia B Ipupoje, pU3nueckue 1 XuMHUECKUEe CBOMCTBA (PEaKIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢p¢dexkT XuMHUUECKOW peakluu, TEePMOXMMHUYECKUE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxoknenue Bomopoia B INPUPOIE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIoco0b! momydeHus. Kucinotsl u conu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMoOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XUMHYeCKUe cBoWcTBa BoAbl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopor BoJbl B MpUpOJE. 3arps3HEHHUE NMPUPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. PU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuoB.

OcHoBanmsi. Knaccudukanuss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucioT. @usndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacrno3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M OINHMCAaHUE HMX CBOWCTB, IOJIyd€HHE, COOMpaHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOPA3I[0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U IIEJIOYEH, M3ydyeHHUE
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alru, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMETbHBIE METAJLIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamdeckass cucremMa xumuueckux a3nemeHtos 1. H.
MenneneeBa. Koporkonepuognas u miuHHONepuoaHass ¢opmel [lepuommydeckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonbsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHs HayKH U npakTuku. J[. . Menaenees — y4€Hbll U IPpayKJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliiy Pa3iokKEeHUs], COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3E€H MPHU MU3YYEHUH XMMHUHU B 8 KJIacCE OCYIIECTBISAETCA
yepe3 MHCMONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MIPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSTHS: HAY4HbBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHWJA, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHU CBOMCTB XHMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JiIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKM W BHJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKMX BEIIECTB. XHMHYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil 0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuuecko peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
kartanu3e. lloHsatne o XumHueckoM paBHOBecHU. @DakKTOphl, BIHUAIOLIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NPOTEKaHUS peaKuil HMOHHOTO OOMEHa, MOJHBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakiMyd Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpHAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PAcTBOPOB BEILECTB, IMpoOLiecca AMCCOLUALUU
KHUCTIOT, IIeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHE, peakUuu pPas3ioKeHUs, COCAUHEHHUS),
pacro3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmast xapaktepucTuka TajoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaUlaMu,
mienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3nyecKue CBOWCTBA MPOCTHIX BEIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMKA KHUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKHe M XUMHUYECKHE CBOICTBa
(oOmue kKak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHoW Kuciothl. I[IpumeHnenue
cepHoi KucinoThl. CoM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupoje, (U3NYEecKue Hu
XuMHueckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoopeHnii. XMMUYECKOE 3arpsi3HEHHE OKPY)KAIOIICH Cpelbl COSTMHEHUSIMHU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xuciora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue ¢ocpaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyrosopor yriepoja B mpupose.
Oxcuapl yriaepona, UX (pU3NYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJYyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3(QQeKT. YronbHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJydyeHuHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COECIMHEHHUSX Yyriepoja
(MeTaH, 3TaH, JTWUJICH, AalETUJIEH, ATAHOJ, IJMLEPHH, YKCycHas kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl UX MepepabOTKu
(OeH3uH), UX POJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMOIOTMYEeCKH BaXKHBIX BEIICCTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (1V) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMs CTPOUTEIbHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpakaromue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOTre€HUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuasoB), HaOdIoleHHEe Tpolecca OOYINMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, H3yY€HHUE XUMHUUECKUX CBOICTB pa30aBlIeHHON cepHOU
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH U HaOJ0JIeHuEe IpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUHN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-nOH M HU3YyYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aHMMOJCICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeJbI0 (BO3MOXHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojiydeHue, COOupaHue, paclo3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOIyKIHUEH
CHJIMKaTHOW NPOMBIIIJICHHOCTH, PEIICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o Teme «Bakueiimme
HEMETAJUJIbl U UX COETMHEHUS.



MeTajibl M UX COeTHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme xumudyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTtalMueckas CBSI3b M METAJUIMYECKash KpHUCTaJUIMYecKas
peméTka. ODJIEKTPOXUMUYECKUN PAl HAOpsSOKEHUM MeTaioB. DU3MYECKME U XHMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHus] MeTaIoB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue u XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUABI HAaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBI MarHUl M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumMuueckux aviemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHus U Kajiblusa. BaxkHedmme coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B llepumoamyeckoir cucteMe Xumudeckux sgemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUe B mpupoze. Ousznyeckue U XUMUUECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucteMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. u3nueckue 1 XuMUYECKHUE CBOMCTBA
xene3a. Oxkcuapl, ruapokeuspl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKHMH CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BAaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KaJIbIMs U HATPHUSI C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJlbllus, aJIIOMUHUS, [IMHKA, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaibliusg (BO3MOXHO HCIIOJB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA IIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpyxKamoLas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCnoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomip MpH XUMUYECKHX OXKOrax u
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUTABBI METAJIJIOB, MIOJTUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnunie céasu

Peanuzanus MeXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKkT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIacCUpUKaus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HWOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMmETKA, CIUIAaBbl, (U3UYECKHE BEIHMYUHEI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadusi: armocdepa, rtugpochepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IPOTrPaMMbl OCHOBHOrO 00IIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMH IHOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIe/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLUel 0 MepeoBbIX JOCTUXKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpolcTBe
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHUS O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HONW COBMECTHOW JEATEIHOCTH MPY BHIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKHA CBOMX TOBAPHUINEH C TO3WIMM HPABCTBEHHBIX W
NPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, 0 poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE Ha MOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMI0, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO,
YCTAHOBKM Ha 3/I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS



nmpaBuj 0€30MaCHOCTH TMPH OOpAIEeHUH C XWMHYECKHMMHU BEIIeCTBAMH B OBITYy M pealbHON
KHU3HH,

5) Tpy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYCCKOMY U3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOrO POJia, YBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
OPEIMETHBIX 3HAHUA 10 XWMHH, OCO3HAHHBIA BBIOOp WHAMBHUIYAIBHOH TPaeKTOpHUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHOW MpodecCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJITalITUPOBATHLCS B MPO(ECCHOHANBHOM cpee;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIEeCTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOKAOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBhI, OCO3HAHUS TNTOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMyTeH UX peIICHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO03HABATEILHOM, KOMMYHHUKATHBHOM U COLMAIILHOW MIPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYMMBIE Uil (OPMHPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBIC JEHCTBUS (ITO3HABATEIbHEIC,
KOMMYHUKaTHBHbBIE, PETYJSATUBHbIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOMU JEATEIIbHOCTH.

IMo3naBaTebHbIe YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUSI

Ba3zoBble J1oruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh  CMBICJ XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX pCaKHI/II\/’I, YCTaHaBJIMBATh NPUINHHO-CIICACTBCHHBLIC CBA3U
MEXy 00BEKTAMH U3YYCHUS, CTPOUTH JIOTHUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JCTyKTUBHBIC,
10 AHAJIOTUH ), IeJIaTh BBIBOJBI M 3aKITFOUYCHHUS,

YMCHHUEC HNPUMECHATH B IPOLUECCE IMO3HAHUA TMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbBIC B XUMHH MOJICIBbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiMd — TP pPEHICHHH Y4eOHO-
IIO3HABATCJIbHBIX  3aaady, C y‘IéTOM 9TUX MOACIBHBIX Hpe)ICTaBJIeHI/If/’I BBIABJISITH U
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKU H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUNHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBareibCcKue 1eCTBUS:



YMEHHUE WCIIOIB30BaTh MOCTABICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTA TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 10 IUIAHUPOBAHHMIO, OPTaHM3AlMU U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M TPOIIecca, CAaMOCTOSITEIIbHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Patora ¢ undopmanmeii:

YMEHHUE BBIOUPATh, aHAJTHU3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIMIO Pa3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI P TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUYEOHBIX U MMO3HABATEIbHBIX 33a4
OTIpeNIeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIOJIH30BAHUS WH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIL30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpMYy MpeICTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh W aAHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKAaTHBHBbIE YHHBepcaJbHble y4eOHbIe qeilicTBUA:

YMEHUSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYIHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBITIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIATh MOJYyYSHHbIE PE3YyIbTaThl TO3HABATEIBHON IEATEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW ITO3HABATEILHOU M
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PElICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COrJacoBaHMs MO3MLUN (0OCYyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEACTICHHE KPUTEPUEB 110 OIICHKE KauyecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO OMPEAENATh eI IeSITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEIHHOCTH, BBEIOMPATH
HaubOosnee HSPQEeKTUBHbIE CHOCOOBI pemIeHHs Yy4eOHbIX M [O3HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITOpUTM JIEHCTBHNA NpHU
BBIMOJIHEHUH 33JaHUN C y4€TOM IMOJNy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTara 3asBJICHHON IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (enepampHOW pabodell MporpaMMoOM, BBIICISIFOT: OCBOCHHEIC



OOyJarOIMMUCST Hay4dHbIE 3HAHMS, YMEHHUS W CIOCOOBI JEUCTBUH, creruduuecKkue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI ACATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEpIpEeTaLnH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYALIUsX.

K xonmy oOyueHus B 8 kiiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IIOHATHMN: aTOM, MOJIEKYJa, XUMHUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHILATEIIHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKLIUU Pa3JI0KEHUs], peaKIIMM 3aMEIICHUs], peaKkLun
0o0MEeHa, 9K30- ¥ S3HJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 PEKT peaklny, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOMTaldb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPAlKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMysn BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHHSAX, CTEIECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 10 QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona J[. M. MeHneneeBa: 1eMOHCTpUPOBATh
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «lleproguueckasl cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIE€MEHThl, HEOPraHMYECKHe BELIeCTBa, XUMUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdekry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONUCAaHUE TpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PeaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBUSIX;
BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELLIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIeMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHON NEATEeIbHOCTH — aHAM3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEeMAaTH3alHNIO0, KiacCU(HUKAIMIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpCHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TIOCYIOH U  JIaOOpaTOpHBIM
0o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOUYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaaeuH, METHIOPAHXK U JIPyTHUe).

K xonmy oOyuenust B 9 kJjiacce mpeIMETHBIC Pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHX TMOHSITHI: XMUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELLIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peaKkius, XUMHUYECKast
CBSI3b, TEIIOBOM 3P HEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pPEaKul HOHHOrO OOMEHa,
KaTtaau3aTop, XHWMHUYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHUMbIC pPEaKIIHH,
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEeaKIuu, TMPEeaeabHO JOIMYyCTUMAs
koH1eHTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHATUM U TPUMEHSATH STH
MOHSTUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJI€HHS (GOpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCIMHECHHSIX, 3apsij HOHA 1O XUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COETUHEHUH, TUI
KPUCTAJUTMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHME: OMHUCHIBATh M XapaKTepu3oBaTh TadnuuHyro Gopmy I[leproaunueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPHOJBI,
COOTHOCUTH O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOJUYECKOW Tabiuie, ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB JJEMEHTOB M HX
COEIMHEHUH B Mpeesiax MajblX MMEPUOJOB U TJIABHBIX MOATPYIIL C YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBy Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPAaBHEHUS 3JIEKTPOIMTUYECKON TUCCOLUALIMU KUCIIOT, LIIEJI04YeN U COJel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIil HOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelLIeCTBaMU
pas3INYHbIX KIIACCOB;

PAaCKpBIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajiaHca dTHX PeaKluii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3IMYHbIX YCIOBUSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMHAYECKOTO JIeMEHTa 10 (popMysie COeTUHEHNsI, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coONoIaTh MpaBWa IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1aOOpaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYEHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

IPOBOJUTH PEAKLUH, OATBEPXKIAIOIINE KAYECTBEHHBIH COCTAaB Pa3IMUYHBIX BEIIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O00OOIIeHHEe, CHCTEeMAaTU3alMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMsS] CBOMCTB BELECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHUE
8 KJIACC

KoauuecTBO 4acoB

Ne HaumenoBaHue pa3ieioB U JyekTpoHHbIe (HU(PPOBBIE)
n/n TeM NPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTesibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
NPAKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YyeJioBeKa
19 BemntecTBa 1 xumMmdeckue 15 1 0 bu6mmoreka [JOK
peakiuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Bosnyx. Kucnopon. I[lonsatue 5 0 0 bubnuorexa [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa.llonstue o kucnorax 8 0 1 bu6mmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
93 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [{OK
HEOPraHUYECKUX COSTUHEHUIT https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xumnueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHune aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIHH




[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [JOK
3.1 XUMHYEeCKUX deMeHToB Jl. U. 7 https://m.eds0o.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMuueckas CBSI3b.
3.2 OKHCIUTEIBHO- 8 Bubmmorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEJIbHBIC PEAKIIHH
Htoro no paznemny 15 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKIIuu
[ToBTOpeHue U yriaydieHne 3HaHu| bubnuoreka [IOK
1.1 5 1 0
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubmmoreka [JOK
' peakuuii https://m.edsoo0.ru/7f41a636
DJIEKTPOJIMTHYECKAS AUCCOIHALIMS. bu6nmorexa LIOK
1.3 8 1 1
XUMHUYECKUE PEaKIIUU B PACTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 0 1 bubmuoteka [IOK
' anemeHToB VIIA-rpynmel. ["anoress https://m.edsoo0.ru/7f41a636
06
22 snewertron VIAcrpymms. Cepa n et : 0 o DubmomealOK
' PyTHIRL &-ep https://m.edsoo.ru/7f41a636
COCTMHECHUS
23 suowomonaspyme A oobop i | 7 0 ;  BuGmorealloK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 saomormon Moy, Vineponn : 1 p  BudwmorelOK
' . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Wroro no pazueny 25




Pa3gen 3. MeTa/iIbI M HX COeTMHEHU S

3.1 OO01e CBOMCTBA METAJLIOB 4 bubmorexa HOK
' B https://m.edsoo.ru/7f41a636
3.2 Baxueiime MeTauibl U UX CO€IUHEHUS 16 bubmorexa [IOK
' 8 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 bubmmorexa [IOK
' H p https://m.edso00.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




Ne Tema KuroueBrble 3agaun ®opmblI padboThI Koxa-Bo
4acoB
8 kiace
1. | IlepBoHaya bHBbIE -YCTaHOBJIEHUE JJOBEPUTEIbHBIXOTHOICHUI MEX/Ty YUUTEIIEM H €ro 1 Becena 204
XUMHYECKHe Y4EHHKaMH, CIIOCOOCTBYIOLIMX O3UTUBHOMY BOCHPUATHIO YUALTUMHUCS [ Tpymmosas
NOHSATHS TpeOOBaHUH 1 IPOCHO yUUTENS, IPUBIICUCHUIO NX BHUMAHUSAK 00CYXK/1aeMoii Ha
ypoke HH(pOpMaIMK, aKTUBU3ALMK UX [TO3HABATEIILHOMN JeSITEIbHOCTH; pabora
-no0y’XIeHHE MKOJIBHUKOB COOJIIOIaTh HA YPOKE OOIICTTPUHATHIEHOPMBI -} JlabopatopHas
IIOBEJICHUS - APTYMEHTUPOBAHMSI U OTCTAMBAHUS CBOEH TOUKH 3PEHMUS; pabora
- co3JjaHue TMOKOM U OTKpPBITOHCPEIbl 00YyUEHHS] U BOCIUTAHUS C
UCIIOJIb30BAaHUEM IaJKETOB, OTKPBITHIX 00pPa30BaTENbHBIX
pecypcos.

2. Baxueiimmue -yCTaHOBJIEHUE JOBEPUTEIbHBIXOTHOIIEHUN MEXIY YUUTETIEM U €ro 1 Becena 304
NpeACTABUTEN Y4EHHKaMH, CIIOCOOCTBYIOLINX MO3UTUBHOMY BOCHPHUATHIO YUALTUMHUCS 0 Jluckyceus
HEeOPraHUYeCKuX TpeOOBaHUH U TPOCHO YUUTENS, MPUBIICYCHUIO MX BHUMAHUSIK 00CYK/TaeMoil Ha 0T
BeleCTB ypoke nH(popMaIiK, aKTUBU3AIMK UX TO3HABATEIbHOM JeSITeIbHOCTH; p: g:THaOBa’I

-no0YyXA€HUE IKOJILHUKOB COOJI0aTh Ha YPOKE OOIIEPUHSTHIE




HOPMBI TIOBEICHUS - NCTIOJIh30BAHNE BOCITUTATEIBHBIX BO3MOKHOCTEH
CoJIepKaHusl y4eOHOTO IpeIMeTa Yepe3 JEMOHCTPALIUIO JIETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAXKITAHCKOTO MOBEICHHSI, IPOSBIICHUS YEIOBEKOIIOOMS 1
I00pOCepIeYHOCTH, Yepe3 MO00P COOTBETCTBYIONIUX TEKCTOB JJIs YTCHHUS, 33129
JUJISL pEUIeHUsl, KEWCOB UANCKYCCHIA;

-IIpUMEHEHUE HA YPOKE UHTEPAKTUBHBIX (POPM pabOThI CTUMYITUPYIOLTUX
MI03HABATEIBHYIO MOTHBAIIMIO NIKOJIBHUKOB; JUCKYCCHIA,KOTOPBIC AIOT YYaIHMCS
BO3MOXXHOCTH MIPUOOPECTH OTBIT BEJCHHSI KOHCTPYKTHBHOTO JUAJIOTA; TPYIIIOBOM
paboThI WK paboThI B Mapax, KOTOPbIE y4aT IKOJIBHUKOB KOMaHIHOH paboTe u
B3aMMOJICHCTBHIO C APYTHMH JACTHMH,

MeTaiibl M UX
COeIMHEeHUS

-YCTaHOBJIEHHE JJOBEPUTEIHHBIXOTHOIICHUIH MEXKILy YIUTEIIEM H €ro
Y4EHHKaMHM, CIIOCOOCTBYIOLINX O3UTUBHOMY BOCHPUATHIO YUALTUMHUCS
TpeOOBaHUI U POCHO yUUTEINS, IPUBJICUEHUIO UX BHUMAHUSAK 00CYX/1aeMoil Ha
ypoke HH(popMaly, aKTUBU3ALMK UX TO3HABATEJILHOM JeSITEIbHOCTH;
-o0y’XJIeHHUE ILIKOJIbHUKOB
- coONIIOaTh Ha YPOKE OOIIENPUHSATHIE HOPMBI TIOBEICHHS - UCTIOJIh30BAHHE
BOCIIUTATEIbHBIX BO3MOXKHOCTEH cozlepkaHMsl yueOHOro npeiMeTa yepes
JIEMOHCTPAIHIO JIETSIM TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TIOBEICHNS,
HPOSIBIICHUS YEIOBEKOIIO0MS U J0OPOCEPIEUHOCTH, Yepe3 Mo100p
COOTBETCTBYIOIIMX TEKCTOB ISl UTEHHUSI, 3a]1a4 JIJIsl pEIICHUs, KEeWCOB 1
JIMICKYCCHI; -TPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX OPM pabOTEI
CTUMYJIMPYIOIIMX IT03HABATEIbHYI0 MOTHUBAIMIO IIKOJILHUKOB; TUCKYCCHIA,
KOTOPBIE TAIOT YYaIIUMCSI BO3SMOXXHOCTH MPHOOPECTH OTIBIT BEJCHHS
KOHCTPYKTUBHOTO JMAJIOra; IPYNIIOBON pabOThI WIIM pabOTHI B apax, KOTOpPbIE
ydaT OIKOJILHUKOB KOMaH/IHOM paboTe U B3aUMOJICHCTBHUIO C APYTUMH JICTHMHU;
- 3aHUMaTeJbHbIE YPOKHU U MATUMHHYTKH, YPOK - J€JI0Basi UTPa,yPOK —
MyTEIIECTBHE, YPOK MacTep- KJIacC, YPOK-HCCIIEJOBAaHUE | JIp. - BKIIOYCHUE B
YPOK MT'POBBIX MPOLEAYP, KOTOPbIE TOMOTAIOT MOAIep>KaTh MOTUBALIUIO I€TEH
K TIOJTYYCHUIO 3HAHUH, HAJTA)KUBAHUIO
MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOILIEHHH B KJIacce, TOMOTatoT
YCTaHOBJIEHHIO 100posKenaTenbHoaTMOochepsl BO BpeMs ypOKa;
UHTEJUICKTYaJIbHBIX UTP, CTUMYJIMPYIOLINX O3HABATEIbHYIOMOTHBAIIMIO
HIKOJIbHUKOB.

-opranuzanus medcTBa MOTUBUPOBAHHBIX U APYAHUPOBAHHBIX yUaIIUXCS
HaJl UX HEYCIIEBAIOIUMHU OJHOKIACCHUKAMMU, JAOLIEr0 MIKOJIbHUKAM COLMAIBHO

[1 becena
[J I'pynnosas
pabora

154.




3HAYMMBIH OITBIT COTPYAHHUYCCTBA U B3aUMHOM IIOMOIIU,

-MHULUMPOBAHUE U MOJIEPKKANCCIE0BATENbCKOMN 1€ATEIbHOCTH
IIKOJIbHUKOB B paMKax peajn3allud MU UHAUBHUIYAJIbHBIX U TPYIIIOBBIX
UCCIIEI0BATEIbCKUX IPOEKTOB, - Apr'yMEHTHUPOBAHUS U OTCTauBaHUs CBOEH
TOYKH 3PEHUS;

- co3/1aHue THOKON M OTKPBITOMCpEIbl 00YUYEeHUS M BOCIIUTAHUS C
UCTIOJIb30BAHUEM TA/KETOB,

OTKPBITBIX 00pPa30BaTEILHBIXPECYPCOB.




9 kJiacc

1. | BemecTBo M XUMHYeCKHE PeaKINHU

-YCTaHOBJIEHHUE JIOBEPUTEIBHBIX
OTHOILIECHUIA MEXy YUYUTEIIEM U €T
YYE€HUKAMHU, CIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUSTHIO yUAITUMHUCS
TpeOOBaHUI M MPOCKO yunTEN,
MIPUBJICYCHUIO X BHUMAHUSK
00cyxmaemMoii Ha ypoke uHGOpMaIiH,
AKTUBH3AINH UX TIO3HABATEIHLHOM
JeSITEIIbHOCTH;

-no0y>X/IeHHE KOJIbHUKOB
coOroaaTh Ha ypoKe OOIIeTIPUHSATHIC
HOPMBI TIOBEICHUS - UCTIOIH30BAHNE
BOCIHUTATEIbHBIX BO3MOXKHOCTEH
coJepKaHus y4eOHOTO MpeaMeTa yepes
JIEMOHCTPAIIHIO IETSIM IPUMEPOB
OTBETCTBEHHOTO, IPAKIAHCKOTO
MOBE/ICHUS, TIPOSBICHUS YETOBEKOIIOOMS
1 100pOCepACYHOCTH, Yepe3 0a00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTCHWUSI, 3a/1a4 JUUIS PEIICHUS, KSHCOB U
JIACKYCCU;

-IPUMEHEHUE Ha YPOKe
MHTEPaKTUBHBIX (hOpM paboThI
CTUMYJTUPYIONINX MTO3HABATEIIBHYIO
MOTHBAIIHIO IIKOJHHUKOB; TUCKYCCHUH,
KOTOPBIE TAIOT YYAIIUMCSl BO3MOXHOCTb
MPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JIHAJIOTa; TPYIITOBOM
paboTsl WK paboThI B TTapax, KOTOPHIE
ydaT IIKOJIbHUKOB KOMaH/IHOM paboTe 1
B3aMMOJICHCTBHIO C APYTUMHU JCTHMH;

- 3aHUMATEbHBIC YPOKU U
MSATUMUHYTKH, YPOK - IEIOBas UTPa,
YPOK — IyTeIlIeCTBUE, YPOK MacTep-
KJIacc, YpOK-UCCIIEIOBaHHE U JIp.

-BKJIIOYEHHE B YPOK UTPOBBIX
poIie1yp, KOTOPbIE IIOMOTA0T

becena
['pynmoBas pabota

174.




MOJEPKATh MOTUBALIUIO JETEU K
II0JIyYEHUIO 3HAHUH, HAJIAXKUBAHUIO
IIO3UTUBHBIX MEKINYHOCTHBIX
OTHOIICHUH B KJIacce, IOMOTraroT
YCTAHOBJICHHIO 100pOKeIaTeIbHON
aTMocdepbl BO BpeMs YpOKa;
MHTEJJIEKTYaJIbHBIX UID,
CTUMYJIMPYIOLIUX [T03HABATEIbHYIO
MOTHBALMIO IIKOJIbHUKOB.

-opranmu3anus medceraa
MOTHBHUPOBAHHBIX U 3PYJUPOBAHHBIX
yyalmxcs Hajl UX HEYCIEBaIOUMU
OJIHOKJIAaCCHUKaMH, JAIOLIET0
IIKOJIbHUKAM COLIMAJIbHO 3HAYUMBIH
OIIBIT COTPYAHUYECTBA U B3AUMHOU
IIOMOIIIH;

-MHULIMUPOBAHKE U MIOIJEPKKA
MCCJIEIOBATEIbCKOM 1€ATEIbHOCTH
IIKOJIBHUKOB B paMKax peajln3allid UMU
MHAUBUAYAJIbHBIX U TPYIIOBBIX
UCCJIEI0BATEIBCKUX IIPOEKTOB, -
apryMEeHTHPOBAaHMS U OTCTaWBaHUS CBOEH
TOYKH 3PEHUS;

- co3J1aHue TUOKOM U OTKPBITON
cpezbl 00y4eHUs: M BOCIIUTAHUS C
HCIIOJIb30BaHUEM T/ KETOB,

OTKPBITBIX O6p330BaTeHLHBIXpecprOB




HeMmeTanabl M MX coeTHHEHUS

-YCTaHOBJIEHUE IOBEPUTEIbHBIX
OTHOILIECHUIA MEX/y YUYUTEIIEM U €T
YYE€HUKAMHU, CIOCOOCTBYIOILIUX
MO3UTUBHOMY BOCIIPUSTHIO YUAITUMHUCS
TpeOOBaHMUI M MPOCKO yunTE,
MIPUBJICYCHUIO X BHUMAHUSK
00cyxmaemMoii Ha ypoke nHGOpMaIiH,
AKTUBH3AINH UX TIO3HABATEIHHOM
JeSITEIIbHOCTH;

-no0Yy>X/IeHHE IKOJILHUKOB
coOroaaTh Ha yPOKe OOIIETIPUHSTHIC
HOPMBI TIOBECHUS - UCTIOIH30BAHNE
BOCIHUTATEIbHBIX BO3MOXKHOCTEH
coJepKaHus y4eOHOTO MpeaMeTa yepes
JEMOHCTPAIIHIO IETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBE/ICHUS, IPOSBICHUS YEIOBEKOIIOOMS
1 100pOCepCYHOCTH, Yepe3 0a00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHHUS, 337124 U1 PEIlIeHuUs, KEHCOB U
JIACKYCCU;

-IPUMEHEHUE Ha YPOKe
MHTEPaKTUBHBIX (hOpM paboThI
CTUMYJTUPYIONINX MTO3HABATEIBHYIO
MOTHBAIIHIO IIKOJIHHUKOB; IUCKYCCHUH,
KOTOPBIE TAOT YYAIIUMCSI BO3MOXHOCTb
MPUOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO JIHAJIOTa; TPYIITOBON
paboTsl WK paboThI B TTapax, KOTOPHIE
ydaT OIKOJIbHUKOB KOMaH/IHOM paboTe 1
B3aMMOJICHCTBHIO C APYTUMHU JETHMH;

- 3aHUMATEJbHBIC YPOKU U
MSATUMUHYTKH, YPOK - IEI0Bas UTPa,
YPOK — IyTeIlIeCcTBUE, YPOK MacTep-
KJ1acc, YpOK-UCCIIEIOBaHHE U JIp.

-BKJIIOYCHHE B YPOK UTPOBBIX
poueayp, KOTOPbIE TOMOTAIOT
NoJIep>KaTh MOTHBALIMIO IETEH K
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MOJTyYEHUIO 3HAHUN, HAIaXKUBAHUIO
MO3UTUBHBIX MEKITMIHOCTHBIX
OTHOUICHMI B KJIACCE, IOMOTAIOT
YCTaHOBIICHHIO T0OOpOKeTaTeIbHON
aTMoc(depsl BO BpeMsl YpPOKa,
MHTEJUICKTYaJIbHBIX UTP,
CTUMYJIUPYIOIINX MTO3HABATEIbHYIO
MOTHUBAIMIO ITKOJILHUKOB.

-opranuzanus medcTBa
MOTHBHUPOBAHHBIX M 3PYIUPOBAHHBIX
yualnmxcs Hajl X HeYCIEeBaIOIUMU
OJTHOKJIACCHUKAMHU, JTAIOIIETO
HIKOJIbHUKAM COIIMAIbHO 3HAYUMBIi
OTIBIT COTPYAHUYECTBA U B3aUMHOU
MTOMOIIIH;

-MHUAIIUHPOBAHUE U MTOJICPIKKA
MCCJIEIOBATEIBCKOM 1eATeIbHOCTH
IIKOJIPHUKOB B paMKax pean3alii HMU
WHAUBUAYAIbHBIX U TPYIMOBBIX
HCCIIEIOBATEIHCKUX MIPOECKTOB,

-apryMEHTHUPOBaHUS U
OTCTaMBaHUS CBOCH TOUKH 3PCHUS;

- co3JjaHue THOKOM U OTKPBITON
cpenbl 00y4eHUS! U BOCITUTAHUS C
UCIIOJIb30BAaHUEM T'aJKETOB, OTKPBHITHIX
00pa3zoBaTebHBIX
peCypcoB.




MeTajliibl M UX COeAMHEHUS

-YCTaHOBJIEHUE IOBEPUTEIbHBIX
OTHOILIECHUIA MEX/y YUYUTEIIEM U €T
YYE€HUKAMHU, CIOCOOCTBYIOILIUX
MO3UTUBHOMY BOCHPHUSATHIO YUAITUMHCS
TpeOOBaHMUI M MPOCKO yunTE,
MIPUBJICYCHUIO MX BHUMAHUSK
00cyxmaemMoii Ha ypoke nHGOpMaIiH,
AKTUBU3AIMH UX [T03HABATEIHHON
JeSITEIIbHOCTH;

-no0Yy>X/IeHHE IKOJILHUKOB
coOroaaTh Ha yPOKe OOIIETIPUHSTHIC
HOPMBI TIOBECHUS - UCTIOIH30BAHNE
BOCIHUTATEIbHBIX BO3MOXKHOCTEH
coJepKaHus y4eOHOTO MpeaMeTa yepes
JIEMOHCTPAIIHIO IETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBE/ICHUS, IPOSBICHUS YEIOBEKOIIOOMS
1 100pOCepACYHOCTH, Yepe3 Mo100p
COOTBETCTBYIOIUX TEKCTOB JIJIS
YTEeHUS, 33]1a4 JUIS PEIIeHHUs, KeHCOB U
JIMCKYCCHH;

-IPUMEHEHHUE Ha ypOKe
MHTEPAKTUBHBIX (POPM pabOThI
CTUMYJIHUPYIOIINX MO3HABATEIBHYIO
MOTHBAIHIO IIKOJILHUKOB; TUCKYCCHH,
KOTOpBIE JAIOT YYaIIUMCSl BO3MOXHOCTb
MIPUOOPECTH OMBIT BEJIEHUS
KOHCTPYKTUBHOTO JIHAJIOTa; FPYIIIOBON
paboThI WK paboTHI B Mapax, KOTOPbIE
y4aT MKOJbHUKOB KOMaHAHOW padoTe u
B3aWMOJICHCTBHIO C IPYTHMH JIETHMH;

- 3aHUMATENbHBIE YPOKU U
MSTUMHHYTKH, YPOK - JIEJIOBas TPa,
YPOK — MyTeLIeCTBHE, YPOK MacTep-
KJIaCC, YPOK-UCCIIEJOBaHHE U JP.

Y4eOHOo-pa3BieKaTeIbHbIC
MEPOMPUITHS -BKIIIOUEHUE B YPOK UTPOBBIX
npoIie1yp, KOTOPbIE TOMOTAI0T
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noJJep>KaTh MOTUBALIMIO JIETEH K
IIOJIyYEHUIO 3HAHNUN, HAJIAXKUBAHUIO
MO3UTUBHBIX MEXIUYHOCTHBIX OTHOLICHUIN
B KJIacC€, [IOMOTal0T YCTaHOBJICHUIO
no0poxenarenbHONH aTMochepsl BO BpeMs
YpOKa; MHTEIIEKTYaJIbHBIX UTD,
CTUMYJIUPYIOIINX MTO3HABATEIbHYIO
MOTHUBAIMIO ITKOJILHUKOB.

-opranuzanus medcTBa
MOTHBUPOBAHHBIX U 3PYIHUPOBAHHBIX
yualmxcs HaJl UX HeYCIeBaIOIIMMHU
OJIHOKJIAaCCHUKaMH, JArOILIEro
IIKOJIbHUKAM COIMAIbHO 3HAYUMBIi
OTIBIT COTPYAHUYECTBA M B3aHMHOM
MIOMOIIIH;

-MHUAITUMPOBAHUE U MTOJICPIKKA
MCCJIEIOBATEIbCKOM 1eATEeIbHOCTH
MIKOJPHUKOB B paMKax peau3aliii HMU
WHAUBUAYAIBHBIX U TPYIOBBIX
MCCJIEIOBATEIbCKUX IPOEKTOB, -
apryMeHTHPOBAHUS M OTCTAaUBaHMsI CBOCH
TOYKH 3PEHUS;

- CO3/1aHue TUOKOM M OTKPBITOM
cpenbl 00y4eHHST U BOCITUTAHUS C
UCIIOJIb30BAaHUEM T'aJKETOB, OTKPBITHIX
00pa3zoBaTebHBIX

pecypcoB.




X¥MHUSA U OKPYKAKOIIAs cpeaa

-YCTaHOBJICHUE TOBEPUTEIHHBIX
OTHOILIECHUIA MEX/y YUYUTEIIEM U €T
YUEHUKAMH, CIIOCOOCTBYIOIIIX
MO3UTUBHOMY BOCIIPUSTHIO YUAITUMHUCS
TpeOOBaHMUI M MPOCKO yunTE,
MIPUBJICYCHUIO MX BHUMAHUSK
00cyxmaemMoii Ha ypoke nHGOpMaIiH,
AKTUBU3AIMH UX [T03HABATEIHHON
NeSITeITbHOCTH,

-no0Yy>X/IeHHE IKOJILHUKOB
COOJII0JIaTh Ha YPOKE OOIEIPUHSTHIC
HOPMBI TIOBECHUS - UCTIOIH30BAHNE
BOCIIUTATEILHBIX BO3MOXKHOCTEH
coJepKaHus y4eOHOTO MpeaMeTa yepes
JIEMOHCTPAIIHIO JIETSIM TPUMEPOB
OTBETCTBEHHOTO, TPAKIAHCKOTO
TIOBEJICHUS,

MIPOSIBJIICHUS YETTOBEKOIIO0US 1
T00poCepIeYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB ISl YTCHUS,
3aja4 JUIsl pelIeHus, KeHCOB UAUCKYCCH;

-IPUMEHEHUE Ha YPOKe
MHTEPaKTUBHBIX (hOpM paboThI
CTHUMYJIMPYIOIINX TTO3HABATEIHHYIO
MOTHBAIIHIO IIKOJHHUKOB; IUCKYCCHUH,
KOTOPBIE TAOT YYAIIUMCSI BO3MOXHOCTb
nproOpecTH ONBIT BEAECHUS
KOHCTPYKTUBHOTO JIHAJIOTa; TPYIITOBON
paboTsl WK paboThI B TTapax, KOTOPHIE
ydaT IIKOJIbHUKOB KOMaH/IHOH paboTe 1
B3aMMOJICHCTBHIO C APYTUMHU JEThMH;

- 3aHUMAaTeIbHBIC YPOKU U
MSATUMUHYTKH, YPOK - IEI0Bas UTPa,
YPOK — MyTEIIECTBHE, YPOK MacTep-
KJIacc, ypOK-UCCIIEI0BAaHHE U JIp. -
opraHu3zaiys megcrsa MOTUBUPOBAHHBIX
U DPYIUPOBAHHBIX YJAIIUXCS HAJl UX
HEYCIICBAIOIIUMH OJHOKIACCHUKAMH,
JTAFOIIET0 IKOJIBHUKAM COIUAIBHO
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3HAYMMBIN OMBIT COTPYAHUYECTBA U
B3aMMHOM ITOMOIIIH;

-UHULIMMPOBAHUE U MOJJIEPIKKA
HCCIIeI0OBATEIbCKON IeATCIILHOCTH
IIKOJIbHUKOB B paMKax peaju3alui MU
WHJUBUIyaJIbHBIX U TPYIIIOBBIX
HCCIIEIOBATEIIbCKUX MPOEKTOB, -
apryMEHTHPOBAHUS U OTCTAaWBaHUACBOECH
TOYKH 3PEHHUS;

- cO3J1aHue TMOKOM U OTKPBITON
cpenbl 00y4eHUs U BOCIIUTAHUS C
HCIOJIL30BAHUEM I'aJIDKETOB,

OTKPBITBIX 00pa30BaTEILHBIXPECYPCOB.
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