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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumusn» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHUH, OIPENEISAET KOJIUYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3€H, JIOTUKH y4eOHOTO
IpolLecca, BO3pacCTHBIX OCOOEHHOCTEN 00y4aroIuXcsl, ONPEEIIAeT BO3MOKHOCTU IpeaMeTa JJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HAa YypOBHE 1elieil W3y4eHHUs TpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OpMUPYEMBbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUA U (OPMUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOH  NeATeNbHOCTH, OJKCHEPUMEHTANbHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIS11a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUN
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBlieHHUss B OOYYEHHH XUMHUHU OOECIIEYMBAIOTCS CHEU(UKON coaep KaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKW XMMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOEHHE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTraHMYECKOH XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepiaHHe CKIIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHW30BaHbl MO IMPUHILMITY NOCIEIOBATEIBLHOTO PA3BUTHUS 3HAHUM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS] KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U MOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
OPOMCXOMUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YeJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B ITOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETLHOMY TPUHATUIO pEIIeHUH, CHOCOOHON ananTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4arOMINXCs TYMAHUCTUYECKUX OTHOIICHHM, TOHUMAaHUs [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO61iee yucino yacoB, OTBEACHHBIX U1 MU3y4EHHUS] XMMHUH HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

[Iporpamma pa3paboTana B COOTBETCTBHHM C yueOHBIM TutaHoM MBOY BomabmebpycsHckoit
COII No7» nns 0a30BOro ypOBHS OCHOBHOTO OOIIEro oOpa3oBaHUS C HCIOJIb30BAHHEM
COBPEMEHHOTO  00OpyHOBaHUs IIEHTpa E€CTECTBCHHO-HAYYHOW H  TEXHOJIOTHUYECKOU
HanpasieHHocTH «Touka poctay. Ha 6a3ze nentpa «Touka pocra» obecrieunBaeTcs: peaan3amus
00pa3oBaTeNbHbIX MPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOH HampaBiIeHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUH C TPeOOBaHHUSIMH 3aKOHOJIATENIbCTBA B chepe 0Opa3oBaHus U ¢
yuéToM pekomeHnanuii  PenepadbHOro omeparopa y4eOHOro HpeaMera  «XUMHs».
Hcnons3oBanue obopymoBaHusi eHTpa «Todyka pocra» Mpu peanusanuu JaHHOW paboueit
[IPOrPaMMbI ITO3BOJISIET CO3JaTh YCIOBHUSA:

* UTsl paCIIUPEHUS COACPIKAHUS IIKOJILHOTO XMMHUECKOr0 00pa3oBaHMUs;

* IS TIOBBIMICHUS ITO3HABATEIIBHONW AKTUBHOCTH OOYYaIONMXCS B €CTECTBEHHO-HAYYHOU
obOnacru;

e JUIs Pa3BUTHUS JIMYHOCTU pebeHKa B IMpolecce OOY4YeHHs] XUMHH, €ro CIOCOOHOCTEH,
(bopMUPOBAHUS U YIOBIETBOPEHUSI COIIUAIIBEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* JI7I1 MHOXKECTBO JITAOOPATOPHBIX PadOT M IKCIIEPUMEHTOB MO MporpaMmme «XuMus» padoThl ¢
OMapEHHBIMU  IIKOJIBHUKAMM, OpraHu3alldd WX Pa3BUTUS B  PAIMYHBIX  00JaCTsIX
00pa3oBaTeNbHO, TBOPUECKOM IEATEIBHOCTH.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

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

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

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

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XUMUUeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCyI0#, mpaBuwiaMu paboThl B Jab0Opatopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTHpaHue caxapa B CTyIK€, KMIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
U ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHOW KHUCIOTHI C XJIOpHIOM Oapus, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), uzydenwe crocoOoB
paszieneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIECHHE OUYUCTKH TOBapeHHON ColM, HaOMIOJeHHe M  ONHCaHHe
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢p¢dekT XuMHUUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Bogoposa B NPHUPOZE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOphl. PacTBopuMocCTh BewiecTB B Boje. MaccoBas 10Js BeEIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



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

Knaccudukanus Heopranmdeckux coeauHennid. Oxcunbl. Knaccuduxamuss OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcnoBanms. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
HomeHnknarypa ocHoBaHuil. Pu3nuecKue M XHMMHYECKHME CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenxknarypa cosneil. dusnueckue U XxuMudeckue cpoiictBa coieil. [lomyueHnue
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE€ M HM3y4YEHUE CBOMCTB KUCIOPOJa, HAOMIOJEHHE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeicTBue Bogopoga ¢ okcugom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe PAaCTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTaJulaMM (HaTpueM M KajplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HAOJI0/ICHUE M3MEHEHUS OKPAaCKM WHAMKATOPOB B pAcTBOpax KHCIOT M WIeNoYed, U3ydeHue
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U MIEIOYHO3EMETbHBIE METAJLIBI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkomepuognas u niauHHONepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

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

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



3nauenue Ileprnoanueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. FlOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METaUIOB U HEMETaJUIOB, B3aUMOJCHCTBUE THAPOKCUIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBS3€H NPU U3YYEHUH XMMUHU B 8 KJIACCe OCYLIECTBIISIETCS
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJIEHUE,  IKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [lepuonyeckoii cucteMe U CTpOEHHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM 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 o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3(QexTy, Mo HM3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakinusx. [loHsTHe o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BELIECTB C PA3IUYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMd Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeNo4Yel W cojeil (BO3MOXKHO WCIIOJIb30BaHHE BHUICO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE€ HEOPTraHMYECKHX BELIECTB C MOMOINBIO KAaYeCTBEHHBIX PEaKIUii Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre 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 (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpOA, CTpoeHue, (U3NYecKHue M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBIIUIEHHOIO croco0a Mojy4yeHus cepHo KuciotThbl. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE TOKIHU, 3arpsS3HEHUE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMHueckue cpoiictBa. Kpyrosopot azora B nmpupoje. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHME CBoiicTBa (oOmIMe Kak MpeAcTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE 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,
NOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriiepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, He(QTb), HNPOAYKTHl HUX IepepabdOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OMBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMMu Ha cynb(aT-uoH W HaOJIo/IeHuEe IMpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHA M (ocdar-noH W H3ydeHUE MPHU3HAKOB MX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl W M3y4YeHHE NPU3HAKOB HUX IPOTEKaHHs, O3HAKOMJIEHHE C TPOJIyKIHEn
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajliibl M X COCAUHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuoanueckoit cucreMe xumuuyeckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. DJIEKTPOXUMHUYECKUN psJ HanpsDKeHUM MeTawioB. Pu3MUEecKue U XUMUYECKHE
cBoiicTBa MeTayioB. OOmmue crnocoObl MOTydeHUsT MeTaiioB. [IoHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

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

[[lenoyHo3emenbHbIE METAUIbl MarHuii W KalblWil: moJsiokeHue B Ilepuomgmueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

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

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme Xxumuueckux osneMmeHTtoB J[. U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoJeHue 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 BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIECcCa TOPEHHs Keleza B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOnrOIEHME W ONMCAHKE MPOIIECCOB OKPANIMBAHKS ITAMEHH MOHAMU HATpHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTalljibl U UX COCTMHEHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoIb30BaHUe
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPABJICHHSIX.

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

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ MOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOIIIoACHUE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocunre3, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpPCHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

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



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0OmIero oOpa3oBaHUs
JOCTUT'aKOTCA B XO1€ 06yquH51 XHUMHHU B €JUHCTBC yqe6H0171 U BOCIHUTATEIbHOMI ACATCIIBHOCTU B
COOTBETCTBUHN C TpaaAUuIIMOHHBIMUA pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MPaBUJIAMH U HOPMaMH TMOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BHUTHUS M COIIMAIM3AIMN 00YIarOIUXCSI.

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

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HacCJICOAUO, IIOHHMMAaHHA 3HA4YCHHA XUMHUYECKOU HAaYKH B KHW3HHU COBPCMCHHOTI'O O6HIGCTB3,,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMAIUEH O MEPEOBBIX JTOCTUKCHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpPOWCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHMA:

NPEJCTAaBICHUS O COIHUAIBHBIX HOpPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE, KOMMYHHKATHBHOH  KOMIICTEHTHOCTH B OOINEGCTBCHHO  IIOJIC3HOW,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AESTEIBHOCTH MPH BHIMIOJHEHUH YI€OHBIX, TO3HABATEIBHBIX 3a7ad,
BBIITOJIHCHUH XHMHUYECKUX SKCIEPUMEHTOB, CO3JaHUU YUYCOHBIX IIPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAaHUIO0 ¥ B3aMMOIIOMOIIY B IPOLIECCEe ITON Y4eOHOW AEATEIBHOCTH, TOTOBHOCTH
OLCHUBATH CBOE IMMOBCACHHUEC M IIOCTYIIKM CBOHX TOBapI/IHIeﬁ C MO3MIUKU HPABCTBCHHLBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABIISIIOLIAE OCHOBY ISt
NOHMMAHUA  CYHIHOCTM  HAy4HOM  KapTUHBl MHpa, MpPEJICTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoi, O posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATCJIbHBIC MOTUBLBI, HAIIPABJICHHBLIC Ha IIOJIYYCHHE HOBBIX 3HAHUU 110 XUMHH,
HEOOXOUMBIE I OOBACHEHHS HAOIIOJaeMbIX TIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIbCKOM KYIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOu, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) ¢popMHUPOBAHUS KYJIbTYPBI 3/10POBb:

OCO3HAHHUE HLECHHOCTU JXKWU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3J10pPOBBIO,
YCTaHOBKHM Ha 3/0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE MOCIEACTBHI U HEMPHUSITHE BPEIHBIX
NpUBBIYEK (YHNOTpPEONEHUST alKOrojs, HApKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOJICHUS



nmpaBuj 0€30MaCHOCTH MPpU OOpaIIeHHH C XWMHYECKHMMHU BEIIECTBAMH B OBITY M pealbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
OPEIMETHBIX 3HAaHUM 1O XWMHHM, OCO3HAHHBIA BHIOOP WHAMBUAYAIBHOW TPaeKTOPUHU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aIAITHPOBATHCS B MPO(ECCHOHANBHOM Cpe/e;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MUYECKOMY M TICHXHYECKOMY 370POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4YaeMbIe MPU U3YUYCHHUH XUMHH, JUIS PEUICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHUS TNTOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMyTeH UX pPEIICHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, IKCIEPUMEHT U JIPYTOe.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKaTHBHbBIE, PETYJSATHUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOMU JEATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHUU 3HAaHWUH:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHABJIMBATb IMPUYIWHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

yYMEHHE MPHUMEHSTHh B Ipoliecce MO3HAHMS MOHATHS (IIpeJIMETHbIE U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM OTUX MOACJIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHHSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIIOIB30BaTh MOCTABICHHBIC BOMPOCHI B KAa4eCTBE MHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npruoOpeTeHre OmbiTa 10 IUIAHUPOBAHHUIO, OPTaHM3allMd W TPOBEICHHIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABISATh OTYET O POJIeTIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOTO COAEp)KaHUs, CIpPaBOYHbIE MocoOus, pecypcbl HWHTepHETa), KPUTHYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METObI U 3aIPOCHI NP TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOPETEHHE OIbITa B 00JACTH HMCIOIB30BaHUS WH(POPMALHUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUIIOCTPUPOBATH pEIIAEMbIe 3aJlaud HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpolecce y4eOHOM M HCCIEeNIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JAUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIISTH MOJyYeHHbIE Pe3yJIbTaThl MO3HABATEIHLHOM IEATEIILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW IMO3HABATEIHHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONpEAeTICHHE KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEaKIUIX, OIIEHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJbTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIIOBUH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (enepanpHO pabodeld MporpamMMoOM, BBIICISIOT: OCBOCHHBIC



OOyJarOIMMUCST Hay4dHbIE 3HAHMS, YMEHHUS W CIOCOOBI JEUCTBUH, creruduuecKkue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEpIpEeTalnH, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHTYalLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas JOJsA XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHHSX, CTEICHBb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOIaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTopble UMeroTcsl B Tabinue «lleproauueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JEMEHThI, HEOPraHMYECKHe BElIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB, NOJTBEp)KJasi  ONUCAaHUWE TpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHON NEATEeIbHOCTH — aHAM3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3aIlNI0, KIACCU(UKAIINIO, BBISIBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH © J1abOopaTOPHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIEeCTB (BOAOPOAA M KUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILLECTBA, IIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyueHust B 9 kJjacce mpeaMETHBIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peakuus, XUMHUUYECKast
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHYECKOW pEaKIMH, MPeaeiabHO JOIyCTUMAs
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHHS (OpMYJT BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIUN;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCIMHEHHSIX, 3apsj HOHAa 10 XMMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbIich [lepuoanueckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMMUCHIBATh M XapakTepu3oBaTh TabnuuHyio Gopmy [lepromudeckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh OO0O3HAuUEHUs, KOTOpPhIE HMEIOTCS B TMEPHOAUYECKOW Tadiuie, ¢
YUCJIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpejesax MajblX MEPUOJOB M TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIeCTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUYECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALIMU KHUCIIOT, IEJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OajiaHca STHUX PeaKluii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJTF0 XMMHAYECKOTO JIEMEHTa 10 (popMylie COeTUHEHHS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/noBaHuEeM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTMBITOB IO MOJTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPA3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O00OOIIEeHHE, CHUCTEeMAaTU3allUI0, BBIABICHUE NPUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 2 bubmuoreka [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 0 0 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 0 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
31 XHMHHECKIX dieMenToB [, 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue
aToMa
XuMHUecKasi CBSI3b.
3.2 OKUCIUTENbHO- 8 bubmorexa LIOK
https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTCIIbHBIC PCAKIINU
bubmuoreka [JOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Pa3znen 1. BeniecTBO 1 XUMHYeECKHE PeaKIun
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 . 4 0 0
peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22| onewertos Viacepym: Copan et ; 0 o buomoremloK
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewermon Varpym, A goohop i | 7 0 ,  DuGwore IOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
o | e o . | , o ox
' ) PYTIEL poA https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
HWroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 httos://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmroreia LIOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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Ne Tema KawueBble 3a1a4u ®DopMbI pad0ThHI Koua-Bo
4acoB
8 kiacc
1. | IlepBoHayajabHbBIE -yCTaHOBJIEHUE JIOBEPUTEIIbHBIXOTHOICHUN MEXIY YUYUTEIIEM U €T0 1 becena 204
XHMHYECKHE YUEHUKAMH, CIOCOOCTBYIONIUX MO3UTUBHOMY BOCIIPUATHIO YIALITUMUCS [ Tpynmosas
NOHATHS TpeOOBaHMUI ¥ MPOCKO yUUTENs, IPUBJICUCHUIO X BHUMAHUSIK 00CYKIaeMOi Ha
ypoke uHGOpMaIlii, aKTUBU3AINN UX IM03HABATEIHHON ACSITETLHOCTH; pabora
-no0y>kKJIeHHE MKOJLHUKOB COOII0IaTh HA YPOKE OOIIEeTTPUHATHIEHOPMBI - Jlabopatophas
MOBEJICHUS - ApTYMEHTUPOBAHUS U OTCTaUBAHUSI CBOEH TOUKH 3PCHMUS; pabora
- co3JIaHNe TUOKOM U OTKPBITONCPEIbl 00yYEHHS M BOCITUTAHUS C
WCIIO0JIb30BAHUEM TaPKETOB, OTKPBHITHIX 00pa30BaTEIbHBIX
pecypcoB.

2. Baxneiimmue -YCTaHOBJIEHUE JOBEPUTEIIbHBIXOTHOUIEHUN MEXKAY YUUTEIIEM U €r0 1 Becemna 304
MpeacTaBUTE U YYEHHKaMHU, CTTOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUSATHIO YUAIITIMUCS [ Juckyccus
HEOPraHu4eCcKuX TpeOOoBaHUH U MPOCHO yUUTEINS, TPUBJICUCHUIO X BHUMAHUSIK 00Cyk1aeMoil Ha 0T
BellecTB ypoke uHpOpMAaINK, aKTUBU3AIIMN UX TI03HABATEIBLHOM IS TEIIbHOCTH; p:g::aomﬂ

-HO6Y)K,Z[CHI/IC IIKOJBHHUKOB CO6J'IIOIIaTL Ha YpOKe 06H_ICHpI/IHHTBIe




HOPMBI IOBEJCHHUS - UCIIOJIb30BAHUE BOCIIUTATEIbHBIX BO3MOKHOCTEMN
coJiepaHusl y4eOHOTO MPeaAMETa Yepe3 IEMOHCTPAIUIO JETSAM ITPUMEPOB
OTBETCTBEHHOT'0, IPAXKJAHCKOTO MOBEICHHUSI, MPOSBICHUS YEJIOBEKOIIOOUS 1
T0OpPOCEPICYHOCTH, Yepe3 M0A00P COOTBETCTBYIOIINUX TEKCTOB ISl UTSHUS, 3a/1a4
JUISL pELIEHUS], KEWCOB UIUCKYCCHIA;

-IIpUMEHEHHUE HA YPOKE HHTEPAKTUBHBIX (hOPM pabOThl CTUMYIIUPYIOITUX
MM03HABATEJIbHYI0 MOTHUBALMIO IIKOJIBHUKOB; TUCKYCCUI,KOTOPBIE JAIOT YYaIUMCS
BO3MOKHOCTB ITPHOOPECTH OIBIT BEJICHUS KOHCTPYKTUBHOTO TUAJIOTa; TPYIITOBOM
paboTel WK paboThI B Mapax, KOTOPHIE y4aT MIKOJIHHIUKOB KOMAaHIHON paboTe u
B3aUMOJICHCTBUIO C APYTHUMHU JIE€TbMH;

MeTtaabl M UX -YCTaHOBJICHUE JIOBEPUTEIHHBIXOTHOIICHUN MEX/y YIUTEIIEM U €r0 1 Becena 154.
CoOeTUHEeHUsI YYEHUKAMH, CIIOCOOCTBYIONIUX ITO3UTUBHOMY BOCTIPUSATHIO YIAITUMUCS [] Tpynmosas
TpeOOBaHUH U IPOCHO yUUTEIIs], IPUBIICYCHUIO MX BHUMAHUSAK 00CYXK/1aeMoii Ha
ypoke uHGOpMaIi1, aKTUBU3AINY UX IT03HABATEIIHFHON JACSTEILHOCTH;
-no0Y>X/ICHUE NTKOJIHLHUKOB

- coOMI0IaTh HAa YpOKEe OOLIETPUHATHIE HOPMBI TIOBEJICHUS - UCIIOJIb30BaHKE
BOCIIUTATEILHBIX BO3MOXKHOCTEH CONlEpKaHMsI yUeOHOTO IpeIMeTa yepes
JEMOHCTPAIIMIO JIETSIM MIPUMEPOB OTBETCTBEHHOTO, TPaXAaHCKOTO MTOBEICHHUS,
MIPOSIBIICHUS YEJIOBEKOIOOUS U T0OPOCEPACUHOCTH, Yepe3 Moaoop
COOTBETCTBYIOIIUX TEKCTOB ISl YTSHHUSI, 3a/1a4 JIJIs pEIIeHHUs], KECOB U
TUCKYCCHIA; -TPUMEHEHNE Ha YPOKE NHTEPAKTUBHBIX (hOpM pabOThHI
CTUMYJTUPYIONINX MTO3HABATEIIEHYI0 MOTHBAIIMIO IIKOJLHUKOB; JUCKYCCHH,
KOTOpPBIE JAIOT YYaIIUMCsl BOZMOKHOCTh MPUOOPECTH OTBIT BEICHHS
KOHCTPYKTHUBHOTO JINAJIOTa; TPYIITOBOM pabOThI MiIH pabOTHI B Iapax, KOTOPHIS
y4aT MKOJbHUKOB KOMaHAHOW paboTe U B3aMMOJCHCTBUIO C IPYTUMU I€THMU;

- 3aHMMATEeIbHBIC YPOKHU U MATHMHHYTKH, YPOK - JICJIOBask UTPa,ypoK —
MyTEHIeCTBHE, YPOK MacTep- Kiacc, YpOK-UCCIEOBAHHE U JP. - BKIIIOUECHUE B
YPOK UTPOBBIX TPOIEAYP, KOTOPBIC TOMOTAIOT MOIEPKATh MOTHUBAITUIO JeTel
K MOJIYYCHUIO 3HAHUN, HATTQA)KUBAHHUIO

MO3UTHUBHBIX MEKJIUYHOCTHBIX OTHOIIEHUH B KJIACCE, TOMOTAIOT

YCTaHOBJICHHIO 10OpOKenaTensHOMaTMOChephl BO BpeMs ypOKa;
WHTEJUICKTYaJIbHBIX UTP, CTAMYJIHPYIONINX TT03HABATEIEHYIOMOTHBAIIHIO
IIKOJIEHUKOB.

pabora

-opranuzanus megdcTBa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX yUaIIUXCS
HaJl UX HEYCNEBAIOIIMMH OJTHOKJIACCHUKAMU, JAIONIET0 MIKOJIbHUKAM COIMAIBHO




3HAUYNUMBINA OTIBIT COTPYAHHUYCCTBA U B3aNMMHOM IIOMOIIIH,

-MHUIUUPOBAHUC U HOI[I[Cp)KKaHCCHeHOBaTeHBCKOﬁ JACATCIIBHOCTH
IIKOJIbHUKOB B paMKax pC€aIn3alilui UMU MHAUBUAYAJIbHBIX U I'PYHITIOBBIX
HCCJIICAOBATCIILCKUX MPOCKTOB, - APrYMCHTUPOBAHUA U OTCTAUBAHUA CBOCH
TOYKH 3PCHHUA,

- CO31aHuC ruOKoi n OTKpBITOfICpCI[BI O6y‘IeHI/I5[ K BOCIIMTaHUA C
HCIIOJB30BaHUECM I'aJIXKCTOB,

OTKPBITBIX O6pa3OBaTeJ'ILHBIXpecprOB.




9 kiace

1. BemecTBo 1 XUMHYECKHE PC€aAaKI U

-YCTaHOBJICHHUE JI0BEPUTEIBHBIX
OTHOILEHUH MEX]y YUYUTEIEM U €ro
Y4EHHKAMH, CIIOCOOCTBYIOIINX
HNO3UTUBHOMY BOCHPUATHIO YHALTUMUCS
TpeOOBaHUH U MTPOCKO yuuTes,
IPUBJICUYECHHUIO UX BHUMAHUSIK
o0cyx1aeMoii Ha ypoke HHpOpMaLuy,
AKTUBU3ALMM UX [103HABATEIbHON
JIeSITEIIbHOCTH;

-no0YyXJeHHUE IIKOIbHUKOB
coOIII0IaTh Ha YPOKE OOIIEPUHSATHIC
HOPMBI TIOBEICHUS - CII0JIb30BAHUE
BOCIIUTATEIbHBIX BO3MOKHOCTEN
coJiepKaHus y4eOHOro mpeaMera yepes
JIEMOHCTpALIMIO IETIM IPUMEPOB
OTBETCTBEHHOTO, I'PAKIAHCKOTO
MOBE/ICHNUS, IPOSIBJICHUS YEIOBEKOIIOOMS
U 100pOCepAeUHOCTH, Yepe3 MoAoop
COOTBETCTBYIOILIUX TEKCTOB IS
YTEHUS, 3a/]1a4 JJIs pelIeHus, KeHCcoB U
JIMCKYCCHUH;

-IPUMEHEHHUE Ha ypOKe
MHTEPAKTUBHBIX (POPM pabOThI
CTUMYJIMPYIOIIMX IT03HABATENbHYIO
MOTHBAIHIO IIKOJILHUKOB; TUCKYCCHIH,
KOTOpBIE JAl0T y4alluMCsl BO3MOKHOCTh
MPUOOPECTH OMBIT BEIEHUS
KOHCTPYKTUBHOTO JIHAJIOTa; FPYIIOBON
paboTh! WK paboThl B apax, KOTOPbIE
y4aT IIKOJbHUKOB KOMaH/IHOM paboTe 1
B3aWMOJICHCTBHIO C IPYTHMH JIETHMH,

- 3aHUMAaTebHbIE YPOKU U
HNATUMHUHYTKH, YPOK - JIeJI0Basi UIpa,
YPOK — ITyTELIECTBUE, YPOK MacTep-
KJIacc, ypOK-UCCIIEI0BaHHUE U JIp.

-BKJIIOUEHHE B YPOK UTPOBBIX
poleyp, KOTOpPbIE IOMOTal0T

becena
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MO IepKATh MOTUBALIUIO IETEH K
IIOJIyYEHUIO 3HAHNM, HAJIAXKUBAHUIO
ITO3UTUBHBIX MEXKJIMYHOCTHBIX
OTHOLICHHH B KJIACCE, TIOMOTal0T
YCTAHOBJIICHHIO T0OpOKeTaTeIbHON
aTMocdepsl BO BpeMs YpOKa;
WUHTEJUIEKTYAIIbHBIX UIP,
CTUMYJIMPYIOLIMX [TO3HABATECIBHYIO
MOTHUBALHIO IIKOJBHUKOB.

-opranu3anus medcersa
MOTHUBHPOBAHHBIX U 3PYIUPOBAHHBIX
ydaluxcs Hajl UX HEYCIIEBAIOIUMU
OJIHOKJIACCHUKAMH, JAIOIIErO
LIKOJIBHUKAM COLIMAJIBHO 3HAYMUMBIN
OIIBIT COTPYAHUYECTBA U B3AMMHOU
IIOMOLIY;

-MHULMMPOBAHUE U MOJIEPKKA
UCCIIEN0BATEIBCKON IEATEIbHOCTH
IIKOJIbHUKOB B paMKaXx peaJn3aliyd MU
WHJUBUYaJIbHBIX U TPYIIIOBBIX
HCCIIEN0BATENBCKUX IPOEKTOB, -
apryMEHTHUPOBAHUsS U OTCTAMBaHUs CBOEH
TOYKH 3PEHHS;

- CO3/1aHue TUOKOM M OTKPBITOM
cpenbl 00y4eHUST U BOCITUTAHUS C
UCIIOJIb30BAaHUEM T'aJI)KETOB,

OTKPBITBIX 00Pa30BaTEILHBIXPECYPCOB




HeMeTanasl 1 UX cOeTHHEHUS

-YCTaHOBJIEHUE TOBEPUTEIHHBIX
OTHOILEHUH MEX]y YUYUTEIEM U €ro
YUEHHKAMH, CIIOCOOCTBYIOIINX
HNO3UTHBHOMY BOCHPUATHIO YHaLTUMUCS
TpeOOBaHUH U MTPOCKO yuuTes,
IPUBJICUECHUIO UX BHUMAHUSIK
o0cyx1aeMoii Ha ypoke HHpOpMaLuy,
AKTUBU3ALMM UX [103HABATEIbHON
JIeSITEIIbHOCTH;

-no0YyXJeHHUE IIKOIbHUKOB
coOII0/IaTh Ha YPOKE OOIIENPUHSTHIC
HOPMBI TIOBEICHUS - UCII0JIb30BAHUE
BOCIMTATEIbHBIX BO3MOKHOCTEN
coJiepKaHus y4eOHOro mpeamera yepes
JIEMOHCTpALMIO IETSM IPUMEPOB
OTBETCTBEHHOTO0, I'PAKIAHCKOTO
[IOBE/ICHNUS, IPOSIBJICHUS YEIOBEKOIIOOMS
U 100pOCepAeUHOCTH, Yepe3 MoA0op
COOTBETCTBYIOILIUX TEKCTOB IS
YTEHMSI, 3a]1a4 JUIsl pEIICHUs], KeHCOB U
JIMCKYCCHH;

-IPUMEHEHHUE Ha ypOKe
MHTEPAKTUBHBIX (POPM pabOThI
CTUMYJIUPYIOIINX [T03HABATEIbHYIO
MOTHBAIHIO IIKOJILHUKOB; TUCKYCCHH,
KOTOpBIE Jal0T y4alluMCsl BO3MOKHOCTh
MPUOOPECTH OIBIT BEIEHUS
KOHCTPYKTUBHOTO JIHAJIOTa; FPYIIOBON
paboTh! WK paboThl B apax, KOTOPbIE
y4aT IIKOJbHUKOB KOMaH/IHOM paboTe 1
B3aWMO/JICHCTBHIO C IPYTUMH JIETHMH,

- 3aHUMAaTeIbHbIE YPOKHU U
MSTUMHHYTKH, YPOK - JIEJIOBas HTPa,
YPOK — ITyTELIECTBUE, YPOK MacTep-
KJ1acc, ypOK-UCCIIEI0BaHHUE U JIp.

-BKJIFOUEHHE B YPOK UI'POBBIX
IIpOLEAYpP, KOTOPBIE TOMOTAOT
O Iep>KaTh MOTHBALIMIO AETEH K

Becena
Pabora B mapax

I'pynmoBas pabota
JlaboparopHas paborta

254,




MIOJIY4CHUIO 3HAHUH, HAIA)KUBAHUIO
IIO3UTUBHBIX MEKINYHOCTHBIX
OTHOIICHUH B KJIacce, IOMOTraroT
YCTAHOBJICHHIO 100pOKeIaTeaIbHON
aTMocdepbl BO BpeMs YpPOKa;
MHTEJJICKTYAJIbHBIX UID,
CTUMYJIMPYIOLINX [T03HABATEIIbHYIO
MOTHBALIMIO IIKOJIbHUKOB.

-opranmu3anus medceraa
MOTHBHUPOBAHHBIX U 3PYJUPOBAHHBIX
yyalmxcs Hajl UX HEYCIEBaIOLUMU
OJIHOKJIAaCCHUKaMH, JAIOLIETo
LIKOJIbHUKAM COLIMAJIbHO 3HAYUMBIH
OTIBIT COTPYAHUYECTBA U B3aUMHOU
IIOMOIIH;

-MHULIMAPOBAHKE U MOIJECPHKKA
HCCIIE0BATENIBCKON IEATEIbHOCTH
IIKOJIBHUKOB B paMKax peajn3alii UMU
MHAUBUAYaAJIbHBIX U TPYIIOBBIX
HCCIJIEIOBATEIBCKUX IIPOEKTOB,

-apryMEHTHUpPOBaHUS U
OTCTauBaHUs CBOEH TOUKH 3PEHMUS;

- CO3/1aHue TUOKOM M OTKPBITOM
cpezbl 00y4eHUsl M BOCIIUTAHUS C
UCIIOJIb30BaHUEM TaJ)KETOB, OTKPBITHIX
00pa3oBaTeNbHbIX
PECYPCOB.




MeTajiibl 4 UX COeAMHEHUS

-YCTaHOBJIEHUE TOBEPUTEIHHBIX
OTHOILEHUH MEX]y YUYUTEIEM U €ro
YUEHHKAMH, CIIOCOOCTBYIOIINX
HNO3UTHBHOMY BOCHPUATHIO YHaLTUMUCS
TpeOOBaHUH U MTPOCKO yuuTes,
IPUBJICUECHUIO UX BHUMAHUSIK
o0cyx1aeMoii Ha ypoke HHpOpMaLuy,
AKTUBU3ALMM UX [103HABATEIbHON
JeSITeTbHOCTH;

-no0YyXJeHHUE IIKOIbHUKOB
coOII0/IaTh Ha YPOKE OOIIENPUHSTHIC
HOPMBI TIOBEICHUS - CII0JIb30BAHUE
BOCIIUTATEILHBIX BO3MOKHOCTEH
coJiepKaHus y4eOHOro mpeamera yepes
JEMOHCTPAIHIO ETSIM ITPUMEPOB
OTBETCTBEHHOTO0, I'PAKIAHCKOTO
MIOBEJICHUS, TIPOSIBIICHUS YEIIOBEKOIIOOHS
U 100pocepaeyHOCTH, Yepe3 0a00p
COOTBETCTBYIOIUX TEKCTOB JIJIst
YTEHUs, 33/1a4 [T PEIICHHS, KEHCOB U
JIACKYCCU;

-IPUMEHEHUE Ha YPOKe
MHTEPaKTUBHBIX (hOpM paboThI
CTHUMYJIUPYIOIINX TTO3HABATEIHHYIO
MOTHUBAIMIO IIKOJILHUKOB; TUCKYCCHI,
KOTOPBIE TAIOT YYAIIUMCSl BO3SMOXHOCTb
proOpecTH ONBIT BEIECHUS
KOHCTPYKTUBHOTO JIHAJIOTa; TPYIITOBON
paboThI UK paboThI B apax, KOTOPbIE
ydaT IIKOJIFHUKOB KOMaH/IHOM paboTe 1
B3aUMOJICHCTBHIO C IPYTUMU JI€THMH;

- 3aHUMAaTeIbHBIE YPOKHU U
INATUMUHYTKH, YPOK - JIEJIOBasi Urpa,
YPOK — IyTelIeCTBHE, YPOK MacTep-
KJIacc, ypOK-UCCIIeI0BaHHUE U JIp.

VYueOHO-pa3BieKaTeIbHbIC
MEpOTIPUATHS -BKIIOUEHUE B YPOK UTPOBBIX
poleyp, KOTOpblE TOMOTal0T

[ O O O
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HOJJIEPKATh MOTHUBAIMIO JIETEH K
HOJTYYCHHIO 3HAHUH, HaTa)KUBaHHIO
NO3UTHBHBIX MEKIMYHOCTHBIX OTHOILICHUN
B KJIacce, IIOMOTAIOT YCTaHOBJICHHIO
J0OpOXKeTaTeIbHON aTMOC(epbl BO BpeMsi
YPOKa; HHTEJUIEKTYaIbHBIX TP,
CTUMYJIMPYIOIIUX MTO3HABATEIbHYIO
MOTHBALIUIO IIKOJIHHUKOB.

-opranmu3anus medceraa
MOTHBHPOBAHHBIX M 3PYJHPOBAHHBIX
yYalmxcs HaJl X HEYCIeBAIOIMMHU
OJTHOKJIACCHUKAMH, JIAIOIIETO
HIKOJIbHUKAM COI[MAJIbHO 3HAYUMBIN
OIIBIT COTPYAHUYECTBA U B3aUMHON
TIOMOIIIH;

-MHUIIMMPOBAHUE U TIOACPIKKA
HCCIIETIOBATEIILCKON ACATEITbHOCTH
IIKOJILHUKOB B paMKax pean3alul MU
UHIUBHIyIbHBIX U TPYIIIOBBIX
UCCIIEIOBATEIbCKHUX MTPOECKTOB, -
ApTYMEHTHPOBAHUSI U OTCTAMBAHUS CBOCH
TOYKH 3PCHHUS;

- co3J1aHue TUOKOM U OTKPBITON
cpenbl 00y4YeHUs] 1 BOCIUTAHHUS C
UCIIOJIb30BAHUEM TaPKETOB, OTKPBITHIX
o0pa3oBaTeNbHbIX
PECYPCOB.




XuMus M OKpyxkamoLas cpeia

-YCTaHOBJIEHUE TOBEPUTEIHHBIX
OTHOILEHUH MEX]y YUYUTEIEM U €ro
YUEHHKAMH, CIIOCOOCTBYIOIINX
HNO3UTHBHOMY BOCHPUATHIO YHaLTUMUCS
TpeOOBaHUH U MTPOCKO yuuTes,
IPUBJICUECHUIO UX BHUMAHUSIK
o0cyx1aeMoii Ha ypoke HHpOpMaLuy,
AKTUBU3ALMM UX [103HABATEIbHON
JeSITeTbHOCTH;

-no0YyXJeHHUE IIKOIbHUKOB
coOII0/IaTh Ha YPOKE OOIIENPUHSTHIC
HOPMBI TIOBEICHUS - CII0JIb30BAHUE
BOCIIUTATEILHBIX BO3MOKHOCTEH
coJiepKaHus y4eOHOro mpeamera yepes
JEMOHCTPAIHIO ETSIM ITPUMEPOB
OTBETCTBEHHOTO0, I'PAKIAHCKOTO
MIOBEJICHHUS,

MPOSIBJICHUS YEJIOBEKOIIOOUS U
JI0OpOCEPIEUHOCTH, Uepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB JJIsl UTEHHUS,
3a7a4 [ PEUICHUs], KEWCOB UIUCKYCCHI;

-IPUMEHEHUE Ha ypOKe
MHTEPAKTUBHBIX (POPM pabOThI
CTUMYJIUPYIOIINX [T03HABATEIbHYIO
MOTHBAIHIO IIKOJILHUKOB; TUCKYCCHH,
KOTOpBIE JAIOT YYaIIUMCsl BO3SMOXHOCTb
MIPUOOPECTH OMBIT BEIEHUS
KOHCTPYKTUBHOTO JIHAJIOTa; FPYIIOBON
paboThI uiK paboTHI B Mapax, KOTOPbIE
y4aT IIKOJIbHUKOB KOMaH/IHOM paboTe 1
B3aWMOJICHCTBHIO C IPYTUMH JIETHMH;

- 3aHUMAaTeIbHbIE YPOKHU U
MSTUMHHYTKH, YPOK - JIEJIOBas UTpa,
YPOK — MyTeLIECTBHE, YPOK MacTep-
KJIacc, ypOK-UCCII€I0BaHUE U JIp. -
opranu3zanys megcrsa MOTUBUPOBAHHBIX
U 3pYAMPOBAHHBIX yyalllUXCcs HaJl UX
HEYCIEBAIOIUMH OJHOKIACCHUKAMH,
JIAIOILET0 IKOJIBHUKAM COLMAJIbHO
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3HAUYUMBIN OMBIT COTPYAHUYECTBA U
B3aMHOM ITOMOIIIH;

-UHULIMMPOBAHUE U MOJIEPKKA
HCCIICIOBATEIbCKOMN JIeATCIILHOCTH
IIKOJIbHUKOB B paMKax peaju3alud UMU
WHIUBUYAIbHBIX U TPYHIIOBBIX
HCCIIEI0OBATENILCKUX IPOEKTOB, -
apryMEHTUPOBAHUS U OTCTAWBaHUACBOEH
TOYKH 3PEHUS;

- CO3/IaHKE TUOKOW U OTKPBITOM
cpenbl 00y4eHHSI U BOCITUTAHUS C
HCIIOJIb30BaHUEM T'aJIDKETOB,

OTKPBITBIX 00pa30BaTENbHBIXPECYPCOB.













