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INOACHUTEJIBHAA 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl 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 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IENAX, OoO0med cTparteruu oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s3aTeNIbHOE NIPEIMETHOE COEpKAHUE, IPEIyCMAaTPUBAECT paclpee/ieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IpOrpamMMbl 110 XMMHH, OIPENEISAET KOJIUYECTBEHHbBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00y4aroIuXCsl, ONPEEIIAeT BO3MOKHOCTU IpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 0O0yUeHHs] XUMUU
HA YpOBHE I1eleil W3y4eHHUs TpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00yUaIoMIerocs II0 OCBOCHUIO YU4EOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHpPOBAHUS MUPOBO33pEHUs 00y4aroLEerocs, ero
MPEJICTABICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus T00albHBIX IPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

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  CaMOCTOSITENIbHOM  y4eOHOH  NeATeNbHOCTH, JKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
MpoQeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS1a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAaroM B (P OPMUPOBAHUN
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO--HAyYHBIM
3HaHMSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBlieHUs B OOYYEHHHM XUMHUHU O0ECIEYMBAIOTCS CHEU(UKON coaep KaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEJCIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOEHHE
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. CopepiaHHe CKIIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE U BEIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



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

— 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 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJHOTO YpPOBHA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSCHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEILIECTB.

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 M3YyYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH 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
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU 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 ITOBCETHEBHOM 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, CAMOCTOSITETLHOMY TPUHSATHIO pEIIEHUHN, CHOCOOHON amanTHpOBaThCS 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 OO0YYaIOUIUMHUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIINH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBanue o61el PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, 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;

— (popmMupoBaHue y 00y4arOMMXCs TYMAHUCTUYECKUX OTHOIICHHM, TOHUMAaHUs [ICHHOCTH
XUMHUYECKUX 3HAHHWHA i1 BBIPAOOTKM SKOJOTHYECKH IEIecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeUIIero o0yueHusl.



OO61iee yucno yacoB, OTBEACHHBIX IJI1 MU3yYEHHUS XMMHH HAa YPOBHE OCHOBHOTO OOIIEro
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 06a30BOro 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 TPeOOBaHHUSIMH 3aKOHOJIATENIbCTBA B chepe 00pa3oBaHus U ¢
yu€ToM pekomeHnanuii  PenepaabHOro omeparopa y4eOHOro TpeaMera  «XUMHs».
Hcnons3oBanue obopymoBaHus leHTpa «Todyka pocta» Mpu peanusanuu JaHHOW paboueit
[IPOrPaMMBbI 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,
(dbopMUPOBAHUS U yIOBIETBOPEHUSI COIIUAIIEHO 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. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBas J10Ji1 XUMHYECKOI'0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KOJIMYeCTBa, MAacchl U
quCcIa CTPYKTYPHBIX €AMHUI] BemecTBa. Pacu€rel mo popmyrnaM XUMHYECKUX COSTUHEHHMA.

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 MOCyI0#, mpaBuwiaMu paboThl B jJabopatopuu U mpuéMamu
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, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmeau (), usydenwe crocoOoB
paszieneHus CcMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, TNpOBEIECHHE OUYUCTKH IOBapeHHOM CcoiM, HaOMI0JeHue 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.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu 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 — oanemeHT M mpocroe BemecTBo. HaxokaeHue Bogoposa B NPHUPOZE,
¢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 pacTBOphl. PacTBopuMoOCTh BewiecTB B Boje. MaccoBas 10Jis BeEIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopot BOJbI B MpUpOE. 3arpsi3HEHHWE MPUPOAHBIX BOJ. OXpaHa U OYHMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunbl. Knmaccuduxamuss OKCHAOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcnoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
HomeHnknarypa ocHoBaHmii. Pu3nuecKue M XHMMHUYECKHME CBOWCTBAa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usudeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akrusHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa cosneil. dusnueckue u XxuMudeckue cpoiictBa coieil. [lomyueHnue
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacrno3HaBaHHE M HM3y4YE€HUE CBOMCTB KUCIOPOJa, HAOMIOJEHUE B3aUMOJACHCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWE, pacliO3HaBaHHE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3auMmojeicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe PAaCTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJIO/IEHUE W3MEHEHUS OKPaCKM WHAMKATOPOB B pAcTBOpax KHCIOT M WIeNoYed, U3ydeHue
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuil HEUTpalnu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux jiementos /[, U.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKas CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAILIBI, TAJOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoanueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u miauHHONEpuonHas ¢opmel [lepromudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonbsl u rpymnmbl. DU3HYECKHA CMBICT
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUYECKUX AJIeMEHTOB [lepuoandeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKLuu pPa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MPU U3YYEHUH XUMUHU B 8 KJIACCE OCYLIECTBIISIETCS
yepe3 MHCMONb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

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

®uznka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasl peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [lepronyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOW PEMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil 0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(QexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuuecko peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakinusx. [loHsTue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIONIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BELIECTB C Pa3IUYHbBIMU BHAAMU XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS MPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAHUW U COJIEH B CBETE
MpEJICTaBICHU 00 3IEKTPOIUTUYECKON aucconumanuy. KadecTBeHHbIE peakIMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCTIOT, IIeNo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BaHHE BHUICO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHHWE BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (FOpeHHE, peakUuu pPas3ioKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE€ HEOPTraHMYECKHX BELIECTB C IMOMOINBIO KAaYeCTBEHHBIX PEaKIMii Ha HOHBI,
pelleHne YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OO0mass xapakTepucTUKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOCHCTBHE C MeTajulaMH, HeMeTaUlaMu,
mienoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMKA KHUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOmue kKak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXKalle B OCHOBE IPOMBINIIEHHOIO crnoco0a MoJdy4dyeHus cepHo KuciotThbl. I[IpumeHneHue
cepHoi KucinoThl. CoM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsS3HEHUE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALICHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHsS. A30T, pacHpocTpaHeHHWe B NpuUpoze, (HU3UUECKUue Hu
XuMHueckne cBoiictBa. Kpyrosopot azora B nmpupoje. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, Mony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3mueckue M XUMHUYECKHME CBoiicTBa (oOmIMe Kak MpeAcTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoopeHnii. XMMUYECKOE 3arpsi3HCHUE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas kuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIEpOJ, alUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJYyYCHHUE W TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AIIEHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAsS KUCIOTa u e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJydyeHuHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeTaH, 3TaH, JTWUJICH, AalETUJIEH, ATAHOJ, IJMLEPHH, YKCycHas kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HNPOAYKTHl HX IepepabdOTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BKHBIX BEIIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (1V) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHalibl: KepaMHuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMs CTPOUTEIbHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOTre€HUI0B),
O3HAKOMJICHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepHuasoB), HaOdIoleHHEe Tpolecca OOYINMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEpHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBiIeHHOMN cepHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH W HaOIo/IeHuEe NMpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUHN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH M H3ydeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aHMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCITIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojiydeHue, COOupaHue, paclo3HaBaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX IMPOTEKaHHs, O3HAKOMJIEHHE C TMPOJIyKIHen
CHJIMKaTHOW NPOMBIIIJICHHOCTH, PEIICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o Teme «Bakueiimme
HEMETAJUIbl U UX COETMHEHUS.



MeTajlibl M X COCAUHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuoanueckoit cucreMe xumuuyeckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTKa. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTaioB. PU3MYEeCKHe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmue crocoObl MOTydeHUs: MeTaioB. [IoHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHUE UX aTOMOB, HaXOXJEHUE B mpupoje. OPuznueckue u XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCIUHEHUN.

[[lenoyHo3emMenbHbICE METAUIbl MarHuii W KalblWil: moJsiokeHue B Ilepuomgmueckoit
cucremMe xumMuueckux aviemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusa M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, conin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoir cucreme xumuueckux siemeHToB J[. W.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ouznyueckne U XMMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreme Xxumuueckux osneMmeHTtoB J[. U.
MenpeneeBa, CTpO€HUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJIy4CHHE.

Xumuueckuit IKcnepumenn:

O3HAKOMJICHHE C O00pa3llaMH METa/lIoOB M CIUIaBOB, HMX (DU3MUECKUMU CBOICTBaMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BAaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIECcCa TOPEHMs Keleza B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHME W ONKMCAHKE MPOIIECCOB OKPAIIMBAHKS IITAMEHH MOHAMH HATpHS,
Kalmusl U Kaibliusg (BO3MOXHO HCIIOJB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YellOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons Xxumuu B penieHuu 3K0IOTHIECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJUMEPHBIE MATEPUATIBI).

Meostcnpeomemnunie céasu

Peanuzanus MeXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



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

dusnka: MaTepHs, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJHJI, HW30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢orocunre3, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YIOOpPCHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0OIIero oOpa3oBaHUs
JOCTUT'aKOTCA B XO1€ 06yquH51 XHUMHHU B CIUHCTBC yqe6H0171 U BOCIUTATEIbLHOMI ACATCIIBHOCTU B
COOTBETCTBUHN C TpaaAUuIIUOHHBIMUA pOCCHﬁCKHMH COMMOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIME B OOINECTBE MpPaBUJIAMH U HOPMaMH TMOBEICHHS U
CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BHUTHUS M COIIMAIM3AIMN 00yYarOIIUXCS.

JIngHocTHBIE PE3YyIbTaThl OTpaXarOT T'OTOBHOCTH O6yanOIHHXC$I PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IMEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIUPCHUC OIlbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOI'O OTHOIIECHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HacCJICAUO, IIOHHMMAaHHA 3HA4YCHHA XUMHUYECKOU HAayYKH B KHW3HHU COBPCMCHHOTI'O O6HIGCTB3,,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpMAIUECH O MEPEAOBBIX JTOCTUKCHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMA:

NPEJCTaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBCHHO  IIOJIC3HOW,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JAPYIMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AESTEIBHOCTH MPH BHIMIOJHEHUH YI€OHBIX, TO3HABATEIBHBIX 3a7ad,
BBIITOJIHCHUH XMMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX IIPOCKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAaHUIO0 ¥ B3aMMOIIOMOIIY B IPOLIECCEe ITOW Y4eOHOW AEATEIbHOCTH, TOTOBHOCTH
OLCHUBATH CBOE IMMOBCACHHUEC M IIOCTYIIKM CBOHX TOBapI/IHIeﬁ C MO3MIUKU HPABCTBCHHLBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKON  peaKIluH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABIISIIOLIAE OCHOBY ISt
NOHMMAHUA  CYHUIHOCTM  HAy4HOM  KapTUHBl MHpa, MpPEJICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoi, O posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABAaTCJIbHBIC MOTUBLBI, HAIIPABJICHHBIC Ha IIOJIYYCHHEC HOBBIX 3HAHUU 110 XHUMHH,
HEOOXOAUMBIE I OOBACHEHHS HAOIIOJaeMbIX IIPOILIECCOB U SIBJICHHM, IO3HABATEIbHOM,
MH(OPMAIIMOHHON U YUTATEIbCKOM KYJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM padOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHMMH CpPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMI0, MTPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS OOY4YECHHS B NalbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBb:

OCO3HAHHUE LECHHOCTU JXKHU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3JI0POBEBIO,
YCTaHOBKH Ha 3/0pOBBI 00pa3 JKW3HHM, OCO3HAHUE MOCIEACTBHI U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPEONEeHUsT alKorojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS



nmpaBu O€301aCHOCTH MpU OOpaIIeHHWH C XWMHYECKHMMHU BEIIeCTBAaMH B OBITY M pealbHOU
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 3HAHUM 10 XWMHHM, OCO3HAHHBIA BHIOOP WHAWBUAYAIBHOM TPaeKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, yCHemHOW MpodecCHOHATBHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIAITHPOBATHCS B MPO(ECCHOHANBHOM Cpe/e;

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 (H3MUYECKOMY 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, MOJy4YaeMbIe MPU U3YUYCHHUH XUMHH, JUIS PEUICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIBTYPBhI, OCO3HAHUS TNTOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMyTeH UX peIICHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYMMBIE Uil (OPMHPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPhIE UCIOJIb3YIOTCS 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, PETYJISATHUBHBIE), KOTOpble oOecneuynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOMU JEATEIIbHOCTH.

IMo3naBaTebHbIe YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUSI

Ba3zoBble J1oruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHUU 3HAaHWUU:
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
XUMHWYECCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHABJIMBATb IMPUYIWHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YYCHUS, CTPOUTH JIOTHUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JCTyKTUBHBIC,
10 AHAJIOTUH ), IeJIaTh BBIBOJBI M 3aKITFOUYCHHUS,

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (IIpeJIMETHbIE U MeTanpeaMeTHbIE),
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 MOACJIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKU H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUNHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SBICHHSIX.

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;

npuoOpeTeHre OmbiTa 10 IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHHIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M TPOIIecca, CAaMOCTOSITEIIbHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABISATh OTYET O POJIeIaHHON padoTe.

Patora ¢ undopmaumeii:

YMEHHUE BBIOUPATh, aHAJTHU3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIMIO Pa3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypcbl HMHTepHeTa), KPUTHYECKH
OLICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI P TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUYEOHBIX U MMO3HABATEIbHBIX 33a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HMCIOIB30BaHUS WH(POPMALHUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIL30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH PEIIAEMbIe 3aJlaud HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
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.

KoMMyHUKaTHBHbIE YHHBepcaIbHbIe Y4eOHbIe el cTBHA:

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

YMEHUS TPEACTABIIATH MOJyYeHHbIE Pe3yJIbTaThl TO3HABATEIHLHOM IEATEIILHOCTH 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 CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PElICHHHM BO3HHUKAIOIIUX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COrJacoBaHMs MO3MLUN (0OCYyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONPEAeTICHNe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO OMPEAENATh eI IeSITeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEIHHOCTH, BBEIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  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 pe3yJbTara 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (enepanpHO pabodeld MporpamMMoOH, BBIICISIOT: OCBOCHHBIC



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
UHTEpIpETaLnH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYalLlUsX.

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 aTOMOB JJIEMEHTOB B OMHAPHBIX COEAWHEHHSX, CTEICHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 10 QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOIapo;
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 Tabnunue «lleproauueckas cuctemMa XUMHUYECKHX
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 3JIEMEHThl, HEOPraHMYECKHe BELIeCTBa, XUMUYECKHE
peakuuu (MO0 YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdekry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONWCAaHUWE TpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PeaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBUSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
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, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpCHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH © J1abopaTOPHBIM
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 € ONPEACIEHHON 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 oOyueHust B 9 kJjacce mpeaMETHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHX TMOHSITHI: XMUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0XKHOE BELLIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas peakuus, XUMHUUYECKast
CBSI3b, TEIIOBOM 3P HEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pPEaKul HOHHOrO OOMEHa,
KaTtaau3aTop, XHMHUYECKOE pAaBHOBECHE, OOpaTHMMble W HEOOpaTUMBbIE pEaKIUH,
OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEaKIMH, MPeaeiabHO JOIMyCTUMAs
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,
MeTaJuInuecKasi) B HEOPTaHMYECKUX COCIMHEHHSIX, 3apsj HOHA 1O XMMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COETUHEHUH, TUI
KPUCTAJUTMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyro Gopmy [lepromuueckoit
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, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB JJEMEHTOB M HX
COEIMHEHUH B Mpeesax MajblX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IIEJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKkIil HOHHOTO 0OMEeHa, YpaBHEHHS PEaKIUH,
MOATBEPKJAIOIINX CYLIECTBOBAHME T'€HETUYECKOM CBS3M MEXIy BELIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajiaHca STHUX PeaKluii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTU OT HUX CTPOEHHS, BO3MOXXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 10 (popMylie COeTUHEHUS, MACCOBYIO JOJIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coONoIaTh MpaBWa IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1aOOpaTOpHBIM
o0opy/noBaHueM, a Takke MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMHU IO BBIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KaUeCTBEHHBIM COCTaB pa3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpPaX HEOPIaHMUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHNEe, CHUCTEeMAaTU3allUI0, BBIABICHUE HNPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMsS] CBOMCTB BELECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE INTAHUPOBAHUE
8 KVIACC

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
BOCCTAHOBHUTEIIBHBIC PEAKIIHU
Htoro no paznemny 15 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
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[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 M XMMHYecKHe peaKkun
[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 JUCCOIHALIMS. 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 COeTUHEHU 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 [TO3HABATEIILHOM JeSITEIbHOCTH; pabora
-no0y’XIeHHE MKOJIBHUKOB COOJIIOIaTh HA YPOKE OOIICTTPUHATHIEHOPMBI -} JlabopatopHas
IIOBEJICHUS - APTYMEHTUPOBAHMSI U OTCTAMBAHUS CBOEH TOUKH 3PCHMUS; pabora
- co3JjaHue TMOKOM U OTKpPBITOHCPEIbl 00YyUEHHS] U BOCIUTAHUS C
UCIIOJIb30BAaHUEM IaJKETOB, OTKPBITHIX 00pPa30BaTENbHBIX
pecypcos.

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

-o0YyXA€HNE IKOJILHUKOB COOI0aTh Ha YPOKE OOIEPUHSTHIE




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 UINCKYCCHIA;

-IIpUMEHEHUE HA YPOKE UHTEPAKTUBHBIX (POPM pabOThI CTUMYITUPYIOLTUX
MO03HABATEIBHYIO MOTHBAIIMIO NIKOJIBHUKOB; JUCKYCCHIA,KOTOPBIC AIOT YYaIHMCS
BO3MOXXHOCTH MIPUOOPECTH OTBIT BEJCHHSI KOHCTPYKTHBHOTO JUAJIOTA; TPYIIIOBOM
paboThI WK paboTHI B Mapax, KOTOPHIE y4aT IKOJIBHUKOB KOMaHIHOH paboTe u
B3aMMOJICHCTBHIO C APYTHMH JACTHMH,

MeTaiibl M UX
COeIMHEeHUS

-yCTaHOBJIEHHE JJOBEPUTEIHHBIXOTHOIICHUH MEXKITy YUUTEIIEM 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 OOIIETIPUHSATHIE HOPMBI TIOBEICHHS - UCTIOJIh30BAHHE
BOCIIUTATEIbHBIX BO3MOXKHOCTEH cozlepkaHMsl yueOHOro npeiMeTa yepes
JIEMOHCTPAIIHIO JETSIM TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBEICHNS,
HPOSIBIICHUS YEIOBEKOIIO0MS U J0OPOCEPIEUHOCTH, Yepe3 Mo100p
COOTBETCTBYIOIIUX TEKCTOB JJIsl UTEHHUSI, 3a]1a4 JIJIsl pEIICHUs, KEWCOB 1
JIMICKYCCHI; -TPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX OPM pabOTEI
CTUMYJIMPYIOIIMX [T03HABATEIbHYIO MOTHUBAIMIO IIKOJILHUKOB; TUCKYCCHIA,
KOTOPBIE TAIOT YYaIIUMCSI BO3SMOXXHOCTH MPHOOPECTH OTIBIT BEJCHHS
KOHCTPYKTUBHOTO JMAJIOra; IPYNIIOBOK pabOThl MIIM pabOTHI B Tapax, KOTOpPbIE
ydaT OIKOJILHUKOB KOMaH/IHOM paboTe U B3aUMOJICHCTBHUIO C APYTUMH JICTHMHU;
- 3aHUMaTeJbHbIE YPOKU U MATUMHHYTKH, YPOK - J€JI0Basi UTPa,YPOK —
MyTEIIECTBHIE, YPOK MacTep- KJIACC, YPOK-HCCIIEIOBAaHUE H JIP. - BKIIOYCHHUE 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;
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLINX O3HABATEIbHYIOMOTHBAIIHIO
HIKOJIbHUKOB.

-opranuzanus medcTBa MOTUBUPOBAHHBIX U APYAHUPOBAHHBIX yUaIIUXCS
HaJl UX HEYCIIEBAIOIUMHU OJHOKIACCHUKAMMU, JAIOLIEr0 MIKOJIbHUKAM COIMAIBHO

[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 OOIIETIPUHSITHIC
HOPMBI TIOBEICHUS - UCTIOIH30BAHNE
BOCIHUTATEIbHBIX BO3MOXKHOCTEH
coJepKaHus y4eOHOTO MpeaMeTa yepes
JEMOHCTPAIIHIO 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 MTO3HABATEITBHYIO
MOTHBAIIHIO IIKOJHHUKOB; TUCKYCCHUH,
KOTOPBIE TAIOT YYAIIUMCSl BO3MOXHOCTb
MPUOOPECTH OMBIT BEICHUS
KOHCTPYKTHUBHOTO JIHAJIOTa; TPYIITOBON
paboTsl WK paboThI B TTapax, KOTOPHIE
ydaT IIKOJIbHUKOB KOMaH/IHOM paboTe 1
B3aMMOJICHCTBHIO C APYTUMHU JCTHMH;

- 3aHUMATEJIbHBIC YPOKH 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, TOMOTraroT
YCTAHOBJICHHIO 100pOKeIaTeIbHON
aTMocdepbl BO BpeMs YpOKa;
MHTEJJIEKTYaJIbHBIX UID,
CTUMYJIMPYIOLIMX [T03HABATEIIbHYIO
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 Ta)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 MX BHUMAHUSK
00cyxmaemMoii Ha ypoke nHGOpMaIiH,
AKTUBH3AINH UX TIO3HABATEIHHOM
JeSITEIIbHOCTH;

-no0Yy>X/IeHHE IKOJILHUKOB
coOroaaTh Ha yPOKe OOIIETIPUHSTHIC
HOPMBI TIOBEICHUS - UCTIOIH30BAHNE
BOCIHUTATEIbHBIX BO3MOXKHOCTEH
coJepKaHus y4eOHOTO MpeaMeTa yepes
JIEMOHCTPAIIHIO IETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAKIAHCKOTO
MOBE/ICHUS, IPOSBICHUS YEIOBEKOIIOOMS
1 100pOCepCYHOCTH, Yepe3 0a00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 33124 I PEIleHus, KeHCOB U
JIACKYCCU;

-IPUMEHEHUE Ha YPOKe
MHTEPaKTUBHBIX (hOpM paboThI
CTUMYJTUPYIONINX MTO3HABATEIIBHYIO
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
OJTHOKJIACCHUKAMH, JTAIOIIETO
HIKOJIbHUKAM COIIMAIbHO 3HAYUMBIi
OTIBIT COTPYAHUYECTBA U B3aUMHOU
MTOMOIIIH;

-MHUAIIUHPOBAHUE U MTOJICPIKKA
MCCJIEIOBATEIBCKOM 1eATeIbHOCTH
IIKOJIPHUKOB B paMKax pean3aiii 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 Mo 100p
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, JArOILEro
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 OIKOJIbHUKOB KOMaH/IHOM 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 OJHOKITACCHUKAMH,
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, -
apryMEHTHUPOBAHUS U OTCTAaWBaHUACBOEH
TOYKH 3PEHHUS;

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

OTKPBITBIX 00pa30BaTEILHBIXPECYPCOB.
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