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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHMs COCTABJICHA Ha OCHOBE
TpeOOBaHUIl K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOILIETO
oOpa3zoBanus, mnpenacrtaBieHHbIX B @I'OC OOO, a Taxke Ha OCHOBEe (QenepaiabHON paboueit
IPOTpaMMbI BOCITUTAHUS M C YYETOM KOHIEHIIMH IPEToaBaHus yueOHOro mpenmeTra « XuMHsS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoii @eneparu.

[Iporpamma 1o XuMUM JHa€T TPEACTABICHHWE O LEsIX, OOIIeH CcTpaTeruu OO0ydYeHus,
BOCIIUTaHUS M Pa3BUTUS OOYYaAIOUIMXCS CPEACTBAMU Y4eOHOro IpeaMeTa, YCTaHABIMBAET
o0s13aTeNIbHOE MPEAMETHOE COJIep’KaHue, NMPeayCMaTpUBAeT paclpeleieHre ero Mo KjiaccaM u
CTPYKTYPHUPOBAHHUE IO pa3jieiaM U TeMaM IMpPOrpaMMbl [0 XMMHUH, ONpeAesseT KOJINYeCTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU COJAECP)KAHUS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh H3yUEHUs
XMUMHU C Y4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBA3€H, JOIMKHM Y4eOHOro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH 00YydYaromMXCsi, OMpeAesieT BOZMOKHOCTH TPEAMETa ISl pealn3anun
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHMsS OCHOBHOW 0Opa30BaTeIbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00IIIero o0pa3oBaHusl, a TAKKe TPeOOBaHUI K pe3ysibTaTaM 00ydeHHs] XUMHH HA YPOBHE
neneil M3ydeHHs INpeAMeTa M OCHOBHBIX BHMJIOB y4eOHO-TIO3HABAaTENBbHOW JEATENbHOCTU
00yyJaromierocs no OCBOCHUIO y4eOHOTO COICPKAHUS.

3HaHUE XMMUU CIY>KUT OCHOBOW i1 (POpMUPOBAHMS MUPOBO33PEHUS 00YYaIOLIErocs, ero
NPEACTaBICHUN O MaTepPHaIbHOM €IMHCTBE MHUPA, BAXXHYIO POJb MUTPAOT (POpMUpYEMBbIE XHUMHEH
IpEeCTaBICHNs O B3aUMOIPEBPALLCHUSIX SHEPIMM M 00 3BOJIIOLMHU BEUIECTB B MPUPOJE, O MyTIX
pemieHus ria00albHBIX MpPOOJEM  yCTOMYMBOIO  pa3BUTHUsI  4YEJIOBEUECTBA —  CBHIPHEBOIA,
SHEpPreTU4eCcKOo, MUILEBOM U 3KOJIOrMYECKON O€30MaCHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydyenue xumuu:

CHOCOOCTBYET peaju3alid BO3MOXHOCTEH AJIsi caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpHI
JUYHOCTH, €€ 00IIel U (yHKITMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJa B (pOPMHUpOBaHHE MBIIIJIEHUS U TBOPYECKHUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITENbHOW  y4eOHOW  JEATENBbHOCTH,  OKCIEPUMEHTANBHBIX U
UCCIIEIOBAaTEIbCKUX YMEHUH, HEOoOXOAMMBIX Kak B TIIOBCEJIHEBHOW JKM3HHM, TaKk U B
po(heCCHOHATLHOM e TEIIbHOCTH,

3HAaKOMHT CO CIEIU(PHUKONH HayuYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsIa
Ha EIMHCTBO NPUPOABI M YEJOBEKa, SIBIISIETCS OTBETCTBEHHBIM JTarnmoM B (OPMHUPOBAHUU
€CTECTBEHHO-HAy4YHOU IPaMOTHOCTH 00Y4arOLINXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIa/l B SKOJIOIHMUECKOe 00pa3oBaHUE 00yJarOLIUXCs.

JlanHble HampaBJeHHs B OOYyYEHUM XUMHH OO0ECIEUMBAIOTCS CHEUU(UKON CcomepikaHus
y4eOHOro mpeaMeTa, KOTOpbIH ABISETCS MeJarorndecky aJalTHPOBAHHBIM OTpakKeHHEM 0a30BOMH
HayKH XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuuM Ha ypoBHE OCHOBHOI'O 00OLIEro 0oOpa30BaHUS OPUEHTUPOBAH HA OCBOEHUE
00yYaromyMHUCS CUCTEMBI TEPBOHAYAIBHBIX TMOHSATHI XUMHH, OCHOB HEOPraHWYECKOH XMMHUU WU
HEKOTOPBIX OTAETIbHBIX 3HAUMMBIX MOHATHH OPraHN4YeCKON XUMUH.

CrpykTypa coaepXaHus MPOrpaMMbl 10 XUMUU C(HOPMHUpPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona k e€ usyueHuto. ConepikaHue CKJIAIbIBA€TCSl U3 CUCTEMBbl HMOHATHUH O XMMHYECKOM
3JIEMEHTE U BEIIECTBE M CUCTEMBI TIOHATHH 0 XUMUYECKO# peakiuu. O0e 3T CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 110 HPUHIUILY I1OCJIEA0BATEIBbHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKHX
IPEJICTaBICHUNA Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /. 1. MeneneeBa Kak OCHOBHOIO 3aKOHA XUMHH;

— Y4EHHUs O CTPOCHUU aTOMa U XUMHUYECKOH CBA3H;

— MPEICTaBICHUH 00 JIEKTPOIUTUYECKOM TUCCOIMAIINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pacCMAaTPUBAIOTCS HAa OCHOBE OHMIIMPUYECKH IIOJTYYEHHBIX U
OCMBICTICHHBIX (D)aKTOB, Pa3BUBAIOTCS IMOCIEA0BATEIBLHO OT OJIHOTO YPOBHS K JIPYTOMY, BBITIOJIHSS



GYHKIIUM OOBSCHEHHUS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHUS W BO3MOXKHOCTEU MPAKTHYECKOTO
NPUMEHEHUS U MTOJIyYEHHUS U3Y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl IO XUMHH CIIOCOOCTBYeT (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOM COCTAaBIISIIOIIECH HAy4YHOW KapTHUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOIBI,
LIEHHOCTHOTO OTHOIICHMSI K HAy4HOMY 3HAHUIO M METOAaM IO3HAaHMs B Hayke. M3yueHue Xxumuu
IPOUCXOAUT C MPUBJICUYCHUEM 3HAHUI U3 paHee W3YUYEHHBIX yUEOHBIX MpeaMeToB: « OKpy Karomui
Mup», «buonorus. 5-7 kinacce» U «Pusnka. 7 Kiace».

[Ipy M3yueHUn XUMHH TPOUCXOAUT (HOPMHUPOBAHKME 3HAHMN OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, PAKTUUECKOM JESITeIbHOCTH YeJIOBEKa M KaK OJTHOTO U3
KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CUCTEMBl XHMUYECKUX 3HAHMA — BaXKHEUIIUX (PAKTOB, MOHATHUN, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JOCTYNHBIX O000OIIEHUH MHPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B
NpUOOIIIEHNU K HAyYHBIM METOJaM MO3HAHUS MpPU U3YYCHHH BEIIECTB U XUMHUYECKHX PEaKiuil, B
GbopMHpOBaHMM ¥ Pa3BUTUU T[IO3HABATEIBHBIX YMEHUW W WX TMPUMEHEHWH B Yy4eOHO-
MIO3HABATEJNILHOM M y4eOHO-HCCIIeI0BaTeNbCKON AEATENbHOCTH, OCBOCHHM IpaBHJ 0E30M1aCHOTIO
oOpallleHus C BeIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy wm3yueHMM XMMHUU Ha YpOBHE OCHOBHOTO OOILIEro 00pa30oBaHHs Ba)XKHOE 3HAYECHUE
MPUOOPETN TaKUe LIeH, KaK:

— (opmupoBaHNE HHTEIUIEKTYadbHO Pa3BUTOM JUYHOCTH, TOTOBOM K camMo00Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHHUH, CIOCOOHON aalTUPOBaThCs K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HaIlpaBJICHHOCTb OOy4YeHHs Ha CHUCTEeMAaTHU4YecKoe NpHoOIeHne O0O0ydJaromumxcs K
CaMOCTOSITENILHOM MO3HABATEILHOM JEATEILHOCTH, HAyUYHBIM METOAAM MO3HaHUs, (OPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecreyeHne YCJIOBHUH, CHOCOOCTBYIOLUIMX NPUOOPETEHHIO OOYyYalOUIMMHCS —OIIbITa
pa3HOOOpa3HOW JNeATEIbHOCTH, IMO3HAHUS U CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIINH ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JIJISl PA3IMYHbBIX BUIOB JI€ATEIbHOCTH;

— (opmupoBanue o6mel (HyHKIMOHATHLHON ¥ €CTeCTBEHHO-HAYYHOW TPaMOTHOCTHU, B TOM
qrclie YMEHUI OOBSACHATh M OLICHUBAThH SIBICHHS OKPYXKAIOIIETO MUPA, UCTIONb3YS 3HAHUS U OIIBIT,
MOJIYYCHHBIC MPU U3YUYEHUU XUMUH, TPUMEHSITh UX TPU PEIICHUU IPOOIeM B TOBCEIHEBHOMN KU3HU
U TPYZOBOU IEATEIBHOCTH;

— (opmupoBanue y 00ydarOImUXCsl I'YMaHUCTHYECKHX OTHOLIEHUI, NOHUMAaHUS LIEHHOCTH
XUMHYECKHX 3HAaHUW /s BBIPaOOTKH SKOJOTHYECKH IEeJIECOOOpa3HOrO MOBEIEHUST B OBITY H
TPYJIOBON JEATEIBHOCTH B LEISAX COXPAHEHMsI CBOETO 3J0POBbsl U OKpY)KAIOIIEH NpUPOTHON
Cpenpl;

— pa3BUTHE MOTUBAIMH K OOYYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Ipoduiis U
HaIpPaBJIEHHOCTU JAaJIbHEHIIIET0 00yYeHHUS.

OO01miee 4MciIO YacoB, OTBEACHHBIX JUIS W3YYEHHS XMMHH Ha YPOBHE OCHOBHOTO OOIIETrO
obOpasoBanusi, cocraBisger 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henenio), B 9 kinacce — 68
yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC

I[lepBoHaYa/IbHBbIE XMMUYECKHE MOHATHSA

[Ipeamet xumun. Poap XMMuM B )KU3HU Ye0BeKa. XUMUS B CUCTEME HayK. Tena U BeHecTBa.
®du3nuecKue CBOMCTBA BEIIECTB. ATperaTHoe cOoCcTosiHME BellecTB. [IoHsTHE 0 MeTOJaX MO3HAHUS B
xumun. Yuctelie BeniecTBa U cMmecu. CrocoObl pa3aeieHus CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE AeMEeHThl. CUMBOJIbI XUMUYECKHUX 3yieMeHTOB. [IpocThie
Y CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckasi popmyrna. BaneHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA
cocraBa BemecTtB. OTHOcHUTenpHas aroMHas wmacca. OTHOCHUTENbHAs MOJIEKYJIIpHas Macca.
MaccoBast 105151 XMMUYECKOT0 3JIEMEHTA B COCAMHEHUU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anMOCBsI3b KOJIMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BemecTBa. PacuéTel mo GpopmynamMm XUMHUYECKUX COSTMHEHUH.

@u3nyeckue M XUMHUYECKHE SBIICHUS. XUMHYECKas peakiuss U €€ NpU3HAKh. 3aKOH
COXPAaHEHUS MAaCChl BEIIECTB. XWMHUYECKHE ypaBHeHUs. Knaccudukaius XUMHUYECKUX peaKlui
(coenuHeHwus1, pa3IoKeHUs, 3aMEIIEHNs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYAO0W, MpaBWwiaMH pabOThl B jabopaTopuud W MpuUEMaMu
oOpatieHusi ¢ J1abopaTOpHBIM O0OpYyIOBaHUEM, H3yUYE€HHWE U OMUCaHUuE (U3MUECKUX CBONCTB
00pa3roB HEOPraHUYECKHX BEIIECTB, HaOMoeHne (HU3nNIecKuX (TIaBJICHUE BOCKA, TAasHHE JIbJA,
pacTHpaHue caxapa B CTyNKe, KUMIEHUE U KOHJACHCAIMs BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH,
MPOKAJTMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE MENa C KUCIOTOW) SBJICHHM, HAOMIOICHUE U
OTMMMCaHWEe MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX PEaKIuil (pa3loKeHUe caxapa, B3auMOJICHCTBHE
CEpHON KHCJIOTHI C XJOpuaoM Oapus, pasznoxenue ruapokcuaa menu (II) mpu nHarpeBanuw,
B3aMMOJIeiicTBHE Kene3a ¢ pactBopoM conu menu (II), uzydyenue cnocoboB pa3meneHus: cMecei: ¢
MOMOIIIbI0 MarHuTa, (UIHTPOBAHHE, BHITIAPUBAHUE, TUCTUIUIALMS, XpoMaTorpadus, MpOBeICHHE
OUMCTKMA TIOBAPEHHOW CONM, HAONIOJICHHE U ONHCAHWE pPe3yJbTaTOB IMPOBEIEHUS OIbITa,
WUTIOCTPHUPYIOIIETO 3aKOH COXPAaHEHHUS MaCChl, CO3aHNE MOJIETICH MOJIEKYJ (IIIapOCTEP>KHEBBIX ).

Bakueine npeacTaBuTe 1M HEOPraHMYECKUX BeLeCTB

Bo3gyx — cmeck razoB. CoctaB Bo3myxa. Kucimopong — 3JIEeMEHT W TIPOCTOE BEIIECTBO.
Haxoxzaenue kucinopoaa B mpupoje, GuU3NYecKue U XMMHUYECKHE CBONCTBA (peakuuu TOPEHUS).
Oxcunpl. Ilpumenenune kuciopoga. CrnocoObl MOIy4YEHHs KHUCIOpoJa B J1abopaTOpuu U
MPOMBIIUICHHOCTH. KpyroBopoT kucinopoga B mpupoae. O30H — amIoTpomHas MOAH(PUKAIUS
KHCIIOPO/a.

TemnmoBoit 3(p(deKT XUMHUECKOH peaklud, TEPMOXUMUYECKUE YpPaBHEHHS, OK30- H
SHIOTEPMUUYECKHE pPEaKIHWH. TOIUIMBO: yrojdb M METaH. 3arpsS3HEHHE BO3/yXa, YCHICHHE
HapHUKOBOTO 3(dekTra, pazpylieHre 030HOBOTO CIIOS.

Bonopon — anemenT u npocroe BemectBo. Haxoxxaenue Bo1oposaa B npupoze, pusndeckue u
XMMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI oMyueHusi. KucioTsl u comu.

Momsipabiii 00b€M ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHHUSM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. HacelieHHble
HEHACHIIICHHBIC PAaCTBOPHI. PacTBOPUMOCTH BEIECTB B BOZIe. MaccoBasi 107151 BEIIECTBA B PACTBOPE.
Xumuueckue cBoMcTBa BOJbl. OcHoBaHuUs. Ponb pacTBOpOB B MpHUPOJIE U B JKU3HU YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsi3HeHre MPUPOIHbIX BoJ. OXpaHa U OUYMCTKA MPUPOTHBIX BO/I.

Knaccudukanus Heopranmueckux coeauHeHnit. Oxkcunpl. Knaccudukanus OKCHAOB:
coyieoOpa3yronie (OCHOBHBIE, KHCIOTHBIE, aMpOTepHbIE) U HecoseoOpasytonme. Homenknarypa
okcu0B. du3nyeckne U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyueHne okcuaoB.

OcHoBanmsi. Kiaccudukanus OCHOBaHWH: IIENOYM H  HEPACTBOPHMBIC OCHOBAHWSL.
Homenknarypa ocHoBanuil. @Pusznueckue M XHUMHUYECKUE CBOWCTBAa OCHOBaHMM. Ilomyuenwue
OCHOBaHMI.

Kucnorel. Knaccudukamus kucnor. Homenknarypa kucinor. dusznueckue U XUMUYECKHE
cBoiicTBa kucaoT. P aktuBHoctn metauioB H. H. bekerosa. [lonyuenne kucior.



Comu. HomeHnknatypa cosell. ®@usznueckue M XUMHUYECKUE cBoMcTBa cosied. [lomydenue
COJIEH.

I'eneTnyeckas cBsI3b MEKIYy KlacCaMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumeHm:

KayeCTBEHHOE OIIpeIeIeHUE COJIep)KaHUs KHUCIOpOAa B BO3JyXe, IMOJydYeHHE, cOOMpaHue,
pacmo3HaBaHME M HU3YYEHHE CBOICTB KHUCIOpOZa, HAOJIOJIEHHWE B3aUMOJAEWUCTBUS BEILIECTB C
KHUCJIOPOZAOM M YCIOBHMS BO3HHUKHOBEHHUS M IpPEKpAIleHUs ropeHus (Imoxapa), O3HAKOMIIGHHE C
oOpa3amMu OKCUJOB U OMHCAHHUE X CBOWCTB, MOJIy4eHHE, COOMpaHue, Paclio3HaBaHUE U U3yUeHHUe
CBOMCTB BOjiOpoJia (ropeHue), B3aumojencTtBue Boaopona c okcugom Mmenu (II) (Bo3MoxkHO
WCIIOJIb30BAaHNWE BHUACOMATEpPUAJIOB), HaOMIOJEHHE OOpa3lloB BEIIECTB KOJWYECTBOM | MOIb,
UCCIIeIOBaHHE  OCOOEHHOCTEH  pacTBOpPEHUS  BEIIECTB C  PA3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJEMCTBHE BOJBl C METAUIAMHM (HATPUEM M KalblMeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHAIOB), HCCIIeOBaHHE O0Opa3l0B HEOPraHMYECKHMX BEHIECTB pPa3IMYHbIX KJIAcCOB,
HaOJI0/IeHue M3MEHEHUs] OKpPackH WHAMKATOPOB B pAcTBOpPAaX KHUCIOT M ILeNoYed, H3ydeHue
B3aumoecTBust okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KUCIOT C METAJUIAMU, PEaKIIUi
HENTpanu3anuy, IoJy4YeHNEe HEPACTBOPUMBIX OCHOBAHMi, BBITECHEHUE OJHOTO METaJlla APYTUM U3
pacTBOpa COJM, pEIIEHHE SKCIEPUMEHTAIBHBIX 3alad 1o TeMe «BaxHenmue Kiaccsl
HEOPraHUYECKUX COCIUHEHUID.

Iepunonuyeckunii 3akon u Ilepuoamuyeckasi cucreMa xuMudeckux 3jemenros /I. W.
MenpeneeBa. CtpoeHue atomoB. XHMHYeCKas CBsA3b. OKHCINTEIBbHO-BOCCTAHOBHTE/IbHBIC
peakumu

[TepBbie MOMBITKH KIACCU(PUKALUNA XUMUYECKUX dJIeMEHTOB. [loHATHE O rpymmax CXOMHBIX
3JIEMEHTOB (II€JIOYHBIE U IIE€JIOYHO3EMENIbHbIE METalIbl, TAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHUJIBI U TUAPOKCH/IBL.

[Iepnonnueckuit 3akoH. Ilepmoanueckas cucremMa XUMHUYECKHX dnemeHToB J[. .
MenneneeBa. Koporkonepuonnas u anmuHHonepuonHas ¢opmel [lepuoandeckoit cuctemsl
xumuueckux oanemeHtoB J[. W. Menneneea. Ilepuonst u rpynmnbl. DU3NYECKU CMBICI
MOPSIKOBOI'O HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA.

Crtpoenune atomoB. CocTaB aTOMHBIX siziep. M3otonel. DnekTponbl. CTpoeHUe 3JIEKTPOHHBIX
obOosouek aTtomMoB mepBbIX 20 xumuueckux dneMmeHToB Ilepuoamyeckoit cucremsr . W.
MenneneeBa. XapakTepUCTUKa XUMHUYECKOIO AJIEMEHTA MO €ro InosiokeHuto B [lepuoamueckoit
cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U EPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepnoanyueckoil cucTeMbl XUMUYECKUX JIEMEHTOB IS
pa3BUTHsA HayKu U npakTuku. [. . MenneneeB — y4€HbIN U IpaXkKJaHUH.

Xumuueckas CBSI3b. KoBasieHTHas (monsipHas " HEMoJIsipHast) CBSI3b.
DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIEMEHTOB. loHHas CBs3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoliecchl okucieHus u
BOCCTaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumeHm:

U3y4eHHue 00pas3IoB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBIE THAPOKCUAA ITUHKA
C pacTBOpaMM KHCJIOT M IIEJIOYEeH, IPOBEICHUE ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPBI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHUS).

Meoscnpeomemnnie ceasu

Peanuzanus MeXnpeaIMETHbIX CBA3€H MPU M3YYEHHH XUMHUHU B § KJIacce OCYILIECTBISETCA
Yyepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK M MOHATUH, SBISIOLIUXCS
CHUCTEMHBIMU I OTAEJbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOme ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAYYHBIH (aKkT, TUIIOTE3a, TCOPHUs, 3aKOH, aHAJIH3,
CUHTE3, Kiaccuukamnus, TMNepUOJUYHOCTh, HAONIOJCHHUE, OJKCHEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJCIIb, SIBIICHHE.

®usuka: MaTepusi, aroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWA, HU30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3aps], BEILIECTBO, Tel0, OO0BEM, arperatHoe



COCTOSIHUE BEIIECTBa, ra3, (U3NYECKUE BEIMYUHBI, CIWHUIBI HU3MEPEHUs, KOCMOC, IUIAHETHI,
3B&31161, ComHIIE.

buonorus: porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC ITOPOJIbI, TIOJE3HBIE HCKOITAeMbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peaKuust

[lepuonnueckuii 3akoH. Ilepumoamueckass cucrtemMa xumuueckux diemeHtoB I U.
Menpeneesa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMMUYECKUX JJIEMEHTOB
NEepBBIX TPEX MEPUOJOB, Kajusl, KaJbLUs U MX COEAMHEHHH B COOTBETCTBUU C MOJIOKEHUEM
371eMEHTOB B lleproanueckoil cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBl XHMHYECKOM CBSI3M. THIIBI KPUCTALNIMYECKHX PELIETOK,
3aBUCHUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUNINYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccudpukanyus M HOMEHKIaTypa HEOPTaHWYECKUX BEIIeCTB. XHWMHUYECKHE CBOMCTBa
BELIECTB, OTHOCSIIUXCS K Pa3JIMYHbIM KJIacCaM HEOPraHUYECKHUX COEIMHEHUN, TeHETUYECKas CBS3b
HEOpPraHMYECKHUX BEIIECTB.

Knaccudukanuss XMMHUYECKUX peakiyil Mo pa3IuyYHbIM NpU3HAKaM (IO YUCIy U COCTaBy
Y4acCTBYIOUIMX B PEaKLMU BEIIECTB, MO TEMJI0BOMY 3((DEKTy, M0 U3MEHEHHIO CTENEHEeH OKUCIIEHUS
XMUMHUYECKHX HJIEMEHTOB, IO 00PaTUMOCTH, 0 YYAaCTHIO KaTau3aTopa). K30- U SJHAOTEPMUYECKHE
peakuuu, TepPMOXUMUYECKUE YPaBHEHHUSI.

[lonatue o ckopoctu xumudeckoi peakuuu. [lonarue o0 oOpaTHMMbBIX M HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [IoHsTHe 0 roMOreHHBIX U reTepOoreHHbIX peakuusax. [lonstue o xkatanuse.
[TonsTe 0o xumuueckoM paBHOBecuU. DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKON pEAKLUU U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH, HJIEKTPOHHBIM OallaHC  OKHCIUTEIbHO-
BOCCTAaHOBUTENbHOM peakunu. CocTaBieHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuii ¢ UCIOIb30BAHUEM METO/1a HJICKTPOHHOTO OasaHca.

Teopust >M€KTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI M HEIIEKTponuThl. KaTHoHBI,
AQHUOHBI. MexXaHU3M JUCCOLMALUHU BELIECTB C PA3IMYHBIMU BUIAMH XUMUYECKOW cBs3u. CTeneHnb
muccouuanui. CuiibHbIE U c1a0ble 3J€KTPOIUTHI.

Peakuun MOHHOrO OOMEHa. YCJIOBUS NMPOTEKAHUS peakUuil MOHHOTO OOMEHa, IMOJIHbIE
COKpalllEHHbIE HMOHHBbIE YypaBHEHHs peakiuil. CBONCTBa KHCIIOT, OCHOBaHHI U coyiel B CBeTe
npezcTaBiIeHU 00 AIEKTPOIUTHIECKOM tuccormanuu. KauecTBeHHbIe peakiiuy Ha oHbI. [loHsTHE
0 THJIPOJIN3€E COJICH.

Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C MOJEISIMU KpPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIEeCTB —
METaJUIOB M HEMETAJUIOB (rpaduTa U anMasa), CIOKHBIX BELIECTB (XJI0pHIa HATPHs), HCCIeI0OBaHNE
3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakluh OT BO3JACHCTBUS pazIUYHbIX (DAKTOPOB,
UCCIIEOBAHNE DJIEKTPOIIPOBOJHOCTH PpACTBOPOB BEILIECTB, IIpolLEecca JUCCOLMALUU KHCIOT,
menoued M cojeil (BO3MOXHO HCIIOJIb30BAHHWE BHJEO MAaTEpHANIOB), IPOBEJIEHUE OIIBITOB,
WITIOCTPUPYIOIIUX MNPU3HAKU TNPOTEKAaHUS peakiuii MOHHOro obMeHa (oOpa3oBaHHE OcaJka,
BbIJIEJICHHE Ta3a, 0Opa3oBaHUE BObl), OIBITOB, WJUIIOCTPUPYIOLUIUX TNPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluii (TOpeHHe, peaklnH pas3loKeHHUs, COEeIUHEHHs), paclo3HaBaHUE
HEOPraHWYECKUX BEIIECTB C TIOMOINBIO KayeCTBEHHBIX pEaKUMi Ha HOHBL, pEIIeHHE
SKCHEPUMEHTAJIbHBIX 3a7a4.

HemeTtajuibl 1 MX coeJUHEHHS

OO0mast xapakTepuCTUKa TajioreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTE€pHbIE CTETIEHU
okucnerus. CtpoeHne W (U3NYECKHE CBOWCTBA TPOCTHIX BEIIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOIiCTBa Ha mpuMmepe Xxjopa (B3aUMOJCHCTBHE ¢ MeTalJlaMH, HEMEeTa/laMH, IIeI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKUE CBOWCTBA, MOJIyYeHHE, MpuUMeHeHue. JlericTBue
XJIOpa ¥ XJIOPOBOJOpOAA Ha OpraHU3M uesoBeka. BakHeillnne XJI0puapl U MX HAxXO0XKJCHUE B
IpUpOJIE.

OOmas xapakrtepuctuka 3yeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble cTeneHu oOkucieHusa. CTpoeHue M (U3NYECKUE CBOICTBA MPOCTBIX BEIIECTB —



KHCJIOPO/ia ¥ cepbl. AJUIOTPOIIHBIE MOTU(BHUKAIIMH KUCIOPOAA U Cepbl. XMMUYECKHE CBOMCTBA CEpHI.
CepoBoziopoJ1, CTpoeHHUE, PU3NUECKUE U XUMUYECKHE cBOMcTBAa. OKCUABI CEphl KaK MPEJCTaBUTENIN
KHUCIOTHBIX OKcHIoB. CepHast KHcCIOTa, (PU3MYECKHME W XHMHUYECKHE CBOMCTBa (oOImmue Kak
IpeACTaBUTENs Kjlacca KHUCIOT U crenuduueckue). XUMUYECKUE peakiHH, JIeXKalllue B OCHOBE
MPOMBIIIJICHHOTO CII0co0a MOJy4deHusi cepHOW Kuciothl. IIpumenenue cepHoit kuciotsl. Conun
CEpHOM KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cysbdar-uoH. HaxoxxaeHue cepbl U €€ coelMHEHUH B
npupoje. XUMHYECKOE 3arpsi3HEHHE OKpYXKarolled cpelbl COCAMHEHUSIMH Ccepbl (KUCIOTHBIC
JOKIIH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAIICHHUS.

OOmast xapakTepucTuka 3meMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIEe CTENEHU OKUCIEHUS. A30T, paclpocTpaHeHHEe B IPUPoAe, GU3NuecKre U XUMHUECKHe
coiictBa. KpyroBopor a3zora B mpupoje. AMMHAaK, ero (pu3MuecKkue M XUMHUECKHE CBOMCTBA,
noyiyueHue u npuMenenue. Conu aMMOHUS, UX (PU3NUECKHE U XMMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KauyecTBeHHast peakiuss Ha MOHBI aMMOHHs. A30THas KHUCIOTa, €€ IoiyuyeHHe, (pu3ndecKue u
XUMHYECKHE CBOWcTBa (00IIMEe Kak MpeICcTaBUTENs Kiacca KHUCIOT U creuupuyecKue).
Hcnonp3oBaHne HUTPATOB M COJIEH aMMOHMS B KauyeCTBE MUHEPAIBHBIX YI0OpeHUH. XuMHuecKoe
3arpsi3HEHUE OKpYXKaloIleld Cpeapl COeAMHEHUSMHU a30Ta (KHCIOTHbBIE JIOXKIHU, 3arps3HEHHe
BO3/yXa, MoYBbl U BOoAoEMOB). Docdop, amtoTponnsie Moaupukanuu dochopa, ¢pusznueckue u
xumuueckue cBoiictBa. Oxcuna docdopa (V) u gochopnas kuciora, Gpusndeckre U XMMHUUECKHE
CBOWCTBa, nosyueHue. Mcnonp3oBanue GocdaTroB B KaueCTBE MUHEPAIbHBIX Y0OpEHUIA.

O6mas xapakTtepuctuka »3i1eMeHTOB I[VA-rpynmbl. OcCOGEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHM OKHUCICHHUSA. YTIEpOoJ, ajuIOTPOIHbIE MOAM(UKALUHN, PACHPOCTPAHEHUE B
npupojie, pU3NYEeCKue U XUMHUYECKHe cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B mpHpoJe.
Oxcuapl yriepoaa, ux (pu3nyeckue M XUMHUECKHE CBOWCTBA, JIEHCTBHE Ha >KMBbIE OpPraHU3MBI,
MOJIydYCHUE W MPUMEHEHHE. DKOJIOTHYECKHE TPOOJIEMBbI, CBs3aHHBIE ¢ OokcuaoMm yriepoaa (IV),
TUIIOTE3a TI00abHOrO MOTEIJICHUs KIIMMaTa, MapHUKOBBINA 3((eKT. YTosibHas KUCIO0Ta U €€ COJIH,
ux (u3NYECKUe U XUMUYECKHE CBOMCTBA, MOJydeHUE U MpuMeHeHue. KauecTBeHHass peakuusi Ha
kapOoHaT-uoHbI. Vcnonb30Banne kapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHHSX yTriepoja
(MetaH, 3TaH, STWIEH, alleTHIIEH, 3TAaHOJ, NIMLEPUH, YKCycHasl KucioTa). [IpupoaHble MCTOUYHUKN
yIJI€BOAOPOAOB (yroJib, MIPUPOJIHBIN ra3, He(Th), IPOAYKTHI UX MepepaboTKu (OEH3HH), X POJb B
ObITy U mpoMblIieHHOCTU. [loHATHE O OMOJIOrMYECKHM BaXKHBIX BEIIECTBAX: KHUpax, Oenkax,
yII€BOAAX — M MX pPOJIM B JKU3HU 4eJoBeKa. MarepuaabHOe €IMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue M XMMHUYECKME CBOWCTBA, IIOJyY€HHE W NPUMEHEHHE.
CoenuHenus kpeMHus B npupoje. Obiue npeacrasieHus o6 okcuae kpeMmuus (IV) u kpemHueBoi
kucnote. CUITMKAThl, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHele cTpouTenbHbIe
MaTepuaibl: KepamMHKa, CTEKJo, IEeMEeHT, OeToH, kene300eToH. Ilpobimembl Ge3omacHoro
UCIIOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3yueHre oO0pa3l0B HEOPraHWYECKHUX BEILECTB, CBOIMCTB COJISHOM KHCIOTBI, MPOBEAECHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUI-WOHBI M HAOIIOJCHWE TPU3HAKOB HMX IPOTEKAHUS, OIBITHI,
oTpaxkarolmue (U3NYecKrue U XUMHUYECKHE CBOICTBAa rajloreHOB M UX COEIMHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHUEOMATEPHUATIOB), O3HAKOMJIEHHE ¢ oOpa3uaMu XJOpUIOB (TaJIOT€HU[OB),
O3HaKOMJIGHHE C o0pasuamu ceppl U €€ COeAMHEHUSIMH (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMATEPHAIIOB),  HAOJNIOACHHE  Tpolecca  OOyrIMBaHUS ~ caxapa  MOJ  JCHCTBUEM
KOHILIEHTPUPOBAHHON CEpHOW KHCIOTHI, M3YyYEHHE XMMUYECKHX CBOMCTB pa30aBlieHHON CepHOU
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOW pEakIUu Ha Cyiab(paT-MOH M HaAOJIOJIEHUE TpU3HaKa €&
NPOTEKAaHUs, O3HAKOMJICHHE C (U3MYECKMMHU CBOIcTBaMHu a3oTa, ¢ochopa U HX COETUHEHUN
(BO3MOXKHO HCIIONIb30BaHHME BUIEOMATEPHATIOB), 0Opa3namMu a30THBIX U (OCHOPHBIX yHAOOpEHHH,
HoJy4YeHue, coOupaHue, paclio3HaBaHUE U U3yUeHHe CBOMCTB aMMHaKa, IPOBEIEHUE KaueCTBEHHbIX
peaxiuii Ha MOH aMMOHUS U GochaT-uoH U U3yUCHHE PU3HAKOB UX MPOTEKAHHS, B3aUMOICHCTBHE
KOHILIEHTPUPOBAHHON a30THOM KHUCIIOTHI C Me/bl0 (BO3MOYKHO HCIOJIBb30BAHUE BUEOMATEPHAJIOB),
U3yueHHe MOZENCH KPHCTANIMUECKUX PEHIETOK anMasa, rpadura, QysuiepeHa, 03HAKOMIICHUE C



IpOIIECCOM  aJCOpOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
IPOTUBOrasa, MojlyueHue, coOupaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MIPOBEICHUE KAYECTBEHHBIX PEaKIMii Ha KapOOHAT M CHIIMKAT-MOHBl U H3y4YEHHUE MPU3HAKOB HMX
IPOTEKaHUs, O3HAKOMJIEHHWE C NOPOAYKUHMEHW CHIMKATHOM IPOMBIIIJICHHOCTH, PEIICHHE
JKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe «BakHelue HeMeTaulbl U UX COSAUHEHUSY.

MeTa/liibl M UX COeIMHEHUS

OO0m1ast xapakTepUCTHKA XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX IOJIOKEHUS
B Ilepmogmueckoil cucreme xumuueckux siemeHToB J[. M. MenzaeneeBa M CTpOEHHUS aTOMOB.
CrpoeHne wMmetauioB. Mertauueckas CBSA3b W METAJUIMYECKas KPUCTAIIIMYECKAsl PEIETKA.
DJIEKTPOXUMHUYECKUN PSAJl  HaOpsDKEHUd MeTauioB. (DU3MYECKMEe W XHMHUYECKHE CBOWCTBA
metauioB. OOmme crnocoObl moiaydyeHus MeTaioB. [loHATHE O KOPpPO3UM METaJlJIOB, OCHOBHBIE
crocoObl 3amuThl WX OT Koppo3uu. CmaBbl (CTajb, YyryH, AIOPaIlOMUHUMN, OpoH3a) M HX
OpUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[[{erounble MeTAILIBL: TIOJIOKEHHE B [leproandeckoil cucteMe XuMHYECKUX 3aeMeHToB [I. .
MeneneeBa, CTpOCHUE UX aTOMOB, HaX0XACHUE B npupoae. Pusnyeckue 1 XMMHUYECKUE CBOWCTBA
(Ha mpumepe Hatpust U Kanusi). OKCUIbI U THUIPOKCHU]IBI HATpUsl U Kaius. [IpuMeHeHne menouHbIx
METaJUIOB U UX COCIUHEHUM.

[I{erouHO3EMENBbHBIE METAJIIIBI MAarHUil M KaJIbLMM: noJIokeHue B [lepuogudeckoit cucreme
xumuyeckux syeMeHtoB JI. M. MeHnneneeBa, CTpoeHHE HMX aTOMOB, HaxXOXKIECHHE B IIPUPOLE.
dumsnyeckie W XUMHYECKHE CBOMCTBA MarHWsd W KajdblMd. BakHeimmme coeqWHEHUS KaJIbITHS
(oxeua, ruapoKcua, con). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHui: nonoxeHue B Ilepumonnueckol cucrtemMe XMMHUYECKUX oanemeHToB [[. U
MeneneeBa, CTpoeHUe aroMa, HaxoxiacHue B npupone. dusmyeckue U XUMHUECKUE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBOWCTBA OKCU/IA U TUIPOKCHU]IA AIFOMUHHUS.

Kenezo: mnonoxenune B Ilepuonuueckoid cucreMe XumMudeckux »siaementoB JI. U
MeHneneeBa, CTpoeHHE aToMa, HaxoXxieHue B npupone. dusnyeckne M XMMHUYECKHE CBOMCTBA
xkene3a. Okcunwl, runpokcunbl u conmu sxkenesa (II) m xemeza (III), mx cocras, cBoiicTBa u
MIOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HaKOMIJIEHHE ¢ 00pa3liaMy METAJUIOB U CILJIaBOB, UX (PU3MUECKUMM CBOICTBaAMH, U3yUECHUE
pe3yJbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJEOMATEpPHANIOB), OCOOCHHOCTEN
B3aMMOJEHCTBHUSI OKCHZA KalbLUs M HATpui C BOJOW (BO3MOXKHO  HCIOJIBb30BaHUE
BUJIEOMATEPHUAJIOB), MCCJIEIOBAHUE CBOWCTB JKECTKOM BOABI, IpoOlLEcca TOpPEeHUs Kele3a B
KHCII0poJie (BO3MOXKHO MCIOJIb30BaHNE BUJIEOMATEPHAIIOB), IPU3HAKOB IPOTEKAHUS Kaue€CTBEHHBIX
peakiuii Ha WOHBI: MarHus, Kajbllus, aJlOMUHUS, nuHKa, xeneza (II) u xeneza (III), menu (II),
HaOJII0JIEHUE U OINMCAaHUE IMPOILIECCOB OKpAIIMBAHMS IUIAMEHM MOHAMU HATpHS, Kalus M KaJlbLUs
(BO3MOXKHO HCIOJIb30BaHNUE BUIEOMATEPUAIIOB), UCCIIEOBaHNE aM(pOTEPHBIX CBOWCTB THAPOKCH]IA
QTIOMHUHMS U THAPOKCHJA LMHKA, PEIICHHE JKCIEPUMEHTAIbHBIX 3ajad Mo Teme «Baxheumme
METAJLJIbI U UX COCIUHEHUS.

XuMus M OKpY:KaoLas cpeaa

BemectBa u Marepuasibl B MOBCEJHEBHOM »KU3HM 4YEJIOBEKA. be3omacHoe HCIOIb30BaHUE
BEUIECTB M XHWMHUYECKUX peakuuid B ObITy. IlepBas momomp OpH XUMHYECKHX O0XOrax u
OTPABIICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKpY’Karouleil cpenbl (mpeneibHasl JOIMyCTHUMasi KOHLEHTPALUs
Beniects, qanee — [1/IK). Pons XxuMuu B pemieHu#N 3KOJOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pa3oB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MaTepUaJbl).

Meoscnpeomemnnie ceasu

Peanuzanus MeXnpeaIMETHbIX CBA3€H MPU M3YYEHHH XUMUU B 9 Kilacce OCYIIECTBISETCA
4yepe3 MCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK M MOHATUH, SBISIOLIUXCS
CHUCTEMHBIMU I OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOme ecTeCTBEHHO-HAYYHBIE TIOHATHUS: HAYYHBIH (aKT, TMUIIOTE3a, 3aKOH, TEOpPHs, aHAJIH3,
CUHTE3, Kiaccuukanus, TMNePUOJUYHOCTh, HAONIOJCHHUE, OJKCHEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA 3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.



®usuka: wMarepus, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWA, H30TOIBI,
paZMOaKTHBHOCTh,  MOJICKYyJa, AJEKTPHUUSCKUH  3apsl, TMPOBOJHUKH,  TOJIYINPOBOTHHKH,
JVRJICKTPUKY, (OTOIIEMEHT, BELIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSHUE BEIECTBA, Tas,
pacTBOp, pacTBOPUMOCTh, KPUCTALTHYECKAsT PEIETKA, CIUIABbI, (PH3MUECKUE BEINYHHBI, SIMHUIIBI
HU3MEpEHUs, KOCMUUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, ColHLIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, 3KocHCTEMa, MHHEpPAIbHBIE YI00pEHUs,
MUKPOIJICMCHTBI, MAKPO3JICMCHTHI, IIMTATCIIbHBIC BCIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE MOPOAbI, MOJIE3HBIE UCKOMAEMBIE,
TOIUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA TINIPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yJbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs
JOCTUTAIOTCsl B X0Ji¢ 00yueHHs] XUMUHU B €IUHCTBE YUeOHON M BOCHHMTATEILHOW NEATENLHOCTH B
COOTBETCTBUM C TPAJAULMOHHBIMU POCCUMCKMMHU COLIMOKYJIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU
IICHHOCTSIMHU, TPUHATHIMH B OOIIECTBE MpaBUJIaMM W HOPMAaMU MOBEACHHUS U CIOCOOCTBYIOT
IpoleccaM CaMOIO3HaHMsI, CAMOPA3BUTHA U COLIMATTU3ALMH 00yUarOIIUXCsl.

JIMYHOCTHBIE PE3YyJbTAaThl OTPAXAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW IO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMd M paCIIUPEHHUE OIbITA IESITEIbHOCTH Ha €€
OCHOBE, B TOM YMCJIE B YaCTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHMsI K OTEYECTBEHHOMY KYJIbTYpPHOMY, UCTOPUYECKOMY U HAay4YHOMY
HACJIC[INI0, TOHMMAaHUS 3HAYCHHUS XHMHUYECKOHM HayKM B JKU3HH COBPEMEHHOIO OOLIECTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOM HMH(OpMaIeil O MepefoBbIX TOCTHXKEHUSX M OTKPBITHIX
MHUPOBOI M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 yCTpOilcTBE MUpa
1 00I1IeCTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

NPEJICTaBICHUS O COLMAIbHBIX HOpMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 0O0IIECTBEHHO TIOJIE3HOH,
yueOHOHCCIe10BaTeIbCKONW, TBOPYECKOW M JPYyruX BHIAX JEATENBHOCTH, TOTOBHOCTH K
pa3HOO0pa3HONW COBMECTHOM AESTENbHOCTH MPH BBIOJHEHUU Y4YEOHBIX, MMO3HABATEJbHBIX 3ajad,
BBIMOJIHEHUH XHUMHYECKHUX HKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX MPOEKTOB, CTPEMJICHHA K
B3aMMOINOHMMAHHUIO W B3aWMOIIOMOIIM B TpOIecCe ATONH Y4YeOHOH NesATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBEJIECHUE U MOCTYIIKM CBOMX TOBApHILEHN € MO3ULNN HPABCTBEHHBIX U MPABOBBIX
HOPM € Y4ETOM OCO3HAHHMS TOCJEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMA:

MHPOBO33PEHUYECKHE  MPEACTaBICHUS O  BEHIECTBE M XMMHMYECKOH  peaxiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U COCTaBIIIOIIME OCHOBY s
MOHUMAaHHUS CYIIHOCTH HAyYHOM KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IIPHUPOJBI, B3AaUMOCBS3AX UYEJIOBEKA C NMPUPOJHOW CPENoi, O POIM XUMHUHU B IIO3HAHHUU
3THUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHbIE MOTHBBI, HAINPABICHHBIE HA IOJYYEHUE HOBBIX 3HAHMM IO XHMMHH,
HeoOXoquMble JUIsl OOBSICHEHHs] HAOMIOJAaeMbIX MPOLECCOB M SBJICHUM, I03HABATEIbHOM,
UH(POPMALMOHHON M YUTATENbCKON KYJBTYpPbI, B TOM YHCIIE HABBIKOB CAMOCTOSATENBbHOM paboThI €
y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JIUTEpaTypod, JOCTYNHBIMH TEXHUYECKHMHU CpEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTepec K OOyYeHHI0 W TO3HAHMIO, JHOOO3HATEIBbHOCTb, T'OTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, MPOEKTHOM U HCCIEJOBATENbCKON AESITEeNbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHsI 00yUYEeHHS B ajbHeHIIeM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS! K CBOEMY 3/I0POBBIO, YCTAHOBKU
Ha 370pOBbIH 00pa3 JKWU3HM, OCO3HAHME TIOCIEACTBUA W HENPUSATHE BPEAHBIX MPUBBIUCK
(ymoTtpeOyieHuss ajKoroJig, HApKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOJEHUS IPaBUI
0€30MaCHOCTH IIPU OOPALIEHUH C XUMUYECKUMHU BEIIECTBAaMU B OBITY U peaJIbHOM KHU3HH;

5) TpyaoBOro BoCIuTAHMS:

UHTEpeC K MPaKTHUYECKOMY M3YUEHHIO mpodeccuil u TpyJa pa3MdyHOrO poja, YBaXKeHHE K
TPYZAy M pe3yJibTaTaM TPYJOBOH /1€ATEIbHOCTH, B TOM UHCJIE HA OCHOBE IMPUMEHEHUS MPEAMETHBIX
3HaHUI 0 XUMUM, OCO3HAHHBIN BBIOOP MHAMBUIYAIBHON TPAGKTOPHH MPOIOJIKEHUsT 00pa3oBaHUs
C yd4€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HHTEPECOB W
noTpeOHOCTeH, yclemHol npodecCHOHaIbHON JESITeIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCUOHANBHOM CpPEIE;

6) 3K0JI0TMYeCKOT0 BOCTTUTAHUS



9KOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOILIEHHE K MPUPOJAE KaK MCTOUYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBaHMSA, NMOHMMaHUE IEHHOCTU 3/0pOBOro M Oe3omacHOro o0pas3a >KH3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXHYECKOMY 370POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIOJICHUS MPaBWJ OE30MaCHOTO TMOBEJACHUS MPHU paboTe C BEMIECTBAMHU, & TAKXKE B
CUTYaLUsIX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NPUMEHATh 3HaHMs, NOJIy4YaeMble IIPU U3YYEHUM XUMMHM, AJIS PELIeHUs 3ajad,
CBA3AHHBIX C OKPYJKAIOLIEW IPUPOJHOM CpEeNOM, Ul IOBBILIEHUS YPOBHS OKOJOTMYECKOU
KyJbTYpbl, OCO3HaHMSI TJI0OAJBLHOTO XapakTepa SKOJIOIMYECKHUX IMpoOJeM U IMyTell uX pelieHus
IOCPEACTBOM METOJI0B XMMMHM, DKOJIOTMYECKOTO MBIIIIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLIMAJIBHOMN IPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeranmpeIMETHBIX pE3yJbTaTOB BBIACNAIOT 3HAYUMBIE i1 (OPMUPOBAHUSA
MHUPOBO33pEHUsT OOIIeHAyYHbIE MOHATHUS (3aKOH, TEOpHs, NMPHUHIMII, THIIOTe3a, (PakT, cucrtema,
MIPOLIECC, DKCIIEPUMEHT U APYTO€.), KOTOPbIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX
npeaMeTax M MO3BOJIIOT HAa OCHOBE 3HAHMN M3 3THX MPEIMETOB (OPMHPOBATH MPEJICTABICHHE O
LIEJIOCTHOM Hay4yHOW KapTHHE MHpa, M yHUBEpCaJbHble Yy4yeOHble IecTBUs (TIO3HABAaTENbHBIE,
KOMMYHHUKaTHBHbIE, PETYJSATUBHBIE), KOTOpbIe 00OecneunBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHO e TeNbHOCTH.

Ilo3naBaTenbHBIC YHHBEPCAIbHbIC Y4eOHbIE JeHCTBUSA

Ba3oBble jornyeckue geiicTBus:

YMEHMSI UCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBILUIEHUS TP OCBOCHUM 3HAHUI: pacKpbIBaTh
CMBICTT XUMUYECKHX MOHATUHN (BBLAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAaHABIMBATh B3aUMOCBS3b
C IpYTMMHU HOHSATHUSMHM), HUCIIOJIb30BaTh MOHATUS JJIi OOBSICHEHUS OT/AEIbHBIX (JAaKTOB U SIBJICHUH,
BbIOMpaTh OCHOBAaHUS U KPUTEpUU Uil KiIacCU(UKAIMM XUMUYECKUX BEIIECTB U XUMHYECKHX
peakuuid, yCTaHABIMBATh MPUUYUHHO-CIICACTBEHHBIC CBA3H MEXIY OOBEKTaMHU HU3YyYEHUS, CTPOHUTH
JIOTUYECKHE pacCyKIAeHHs] (MHIAYKTHBHbBIC, AE€IyKTHUBHBIC, MO aHAJOrHH), JeNlaTh BBIBOJBI U
3aKJIFOUYEHHS;

yMEHHE NPUMEHATh B IpOLIECCe IO3HAHUS MOHATUS (IIpPEeIMETHbIE M MeTalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XUMHH, HOpeoOpa3oBbIBATh IIMPOKO
OPUMEHSEMbIE B XUMHUU MOJIEJIbHBIE IMPEACTABICHUS — XUMHUYECKMH 3HAK (CHUMBOJ 3JIEMEHTA),
XUMH4eckass (opMyla M ypaBHEHHE XUMHUYECKOM pEakUMu — TpU pelIeHHuH ydeOHo-
NO03HABATEJIbHBIX 3aJ[a4, C YYETOM ATHX MOJEJIbHBIX IPEICTABICHUN BBISBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIC MPU3HAKU M3YYaeMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMHUUECKUX PEAKIIUH,
BBISIBJISITH 00IIME 3aKOHOMEPHOCTH, IPUUUHHO-CJIEICTBEHHBIE CBSI3U U IPOTHUBOPEUHS B U3y4aeMBbIX
IpoLeccax U sIBJICHUSIX.

Ba3oBble uccienoBaresibcke 1eHCTBUSA:

YMEHHE MCIOJIb30BaTh IOCTABIEHHBIE BOIIPOCHI B KAUECTBE NHCTPYMEHTA MO3HAHMS, a TAKXKE
B Ka4eCTBE OCHOBBI JUIsl (HOPMHUPOBAHMS TMIOTE3bI 10 MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

NpUOOpeTEeHNe OMbITa IO IUIAHWPOBAHMIO, OPraHU3allid W MPOBEIEHUI0 YUYEHHYECKUX
9KCHEPUMEHTOB, YMEHHE HaOII0/aTh 3a XOJOM MpOIecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro
pe3ynbpTar, (GOpMYIHpPOBaTH OOOOIIEHWS W BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMsl, COCTABIIATh OTYET O MPOJIETaHHON padoTe.

Patora ¢ undpopmanmeii:

yMEHHUE BBIOMpaTh, aHAJIM3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUMIO PA3IHMYHBIX BUJOB U
(GopM mpelnCTaBICHMS, MOJIYYaEMYyI0 W3 pa3HbIX HWCTOYHUKOB (HAy4YHO-IOMYyJIsIpHAas JUTEpaTypa
XMMHUYECKOTO COJEpKaHMsl, CIIpaBOYHbIe MocoOus, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTUBOPEUYHUBYIO U HEJOCTOBEPHYIO HHPOPMALHUIO;

YMEHHUE MPUMEHATh PA3JIMYHbIe METO/BI U 3alpOChl MPHU MOUCKE U 0TOOpe MH(pOpMaruu U
COOTBETCTBYIOIINUX JAaHHBIX, HEOOXOJUMBIX ISl BBIIIOJHEHHUsS] y4€OHBIX U MO3HABATEJbHBIX 3aJa4
OTpeNIeNIEHHOr0 THUMa, HpUOOpeTeHHe OomblTa B O00JaCTH HCMOJNb30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJE€HUE KYJIbTYpOH AKTUBHOTO HCIIOJIb30BAHUS Pa3IMUYHBIX
IIOUCKOBBIX CHCTEM, CAaMOCTOSITEIbHO BbIOMpaTh ONTHMajJbHYIO (opMy THpeacTaBICHUS



uHGOpMAIMU M WLIIOCTPUPOBATh pPEIIaeMble 3aJa4d HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyrumMu (opmMamu rpaduKy U UX KOMOMHAITUSIMU;

YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATh B TMpoOlecce Y4YeOHON M HCCIeI0BaTEIbCKOM
JeSTeNIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIIEHHOCTH, CEJIbCKOIO X035IICTBa U TPaHCIOPTa Ha
COCTOSIHME OKPY KaloLEeH IPUPOIHOU CPEBI.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

yMEHHUs 337]aBaTh BOMPOCHI (B XO/€ Tuaiora u (Win) JUCKYCCHH) MO CYIIECTBY 00CYyKIaeMOii
TeMbI, POPMYITUPOBATH CBOM MPEIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS NPEICTABIIATh MOJYYEHHBIE PE3YJIbTAThl O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX U
MUCBMEHHBIX  TEKCTaxX; JeJlaTh IMPE3CHTAlMI0  PEe3yJbTaTOB  BBIMIOJHEHHS] XHMHUYECKOTO
JKCIIepUMEHTa (J1abopaTOpHOTO OMbITa, JabOopaTopHOl pabOThl MO HCCIEIOBAaHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOEKTA);

yMEHHsI y4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW IO3HABATEIHHOW H
HCCIIEIOBATEIIBCKOM ACATENHHOCTH MPU PEIICHUN BOZHUKAIOIINX MPOOJIEeM Ha OCHOBE y4E€Ta 001X
WHTEPECOB U COTJIACOBaHUs MO3UIUN (OOCYXKICHHs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD),
KOOPJAMHAIMS COBMECTHBIX JICUCTBUH, OTpeIe]IeHUE KPUTEPHUEB 110 OIEHKE KauyeCTBa BBHIMTOJTHEHHOM
paboThI U ApyTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHUE CaMOCTOSTEIbHO ONPENENsATh LU JACSITENbHOCTH, IUIAHUPOBATh, OCYIIECTBISTD,
KOHTPOJIMPOBATH U TIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JICSITEIIBHOCTD, BEHIOMPATh Hanbosee
3¢ heKTHBHBIE CITOCOOBI pelIeHUs] y4eOHBIX U TT03HABATENbHBIX 33/1a4, CAMOCTOATEIHHO COCTABIIATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEWCTBUM MPU BBHINOJHEHUU 3aJaHUN C YUYETOM
MONyYeHHUs] HOBBIX 3HAHMA OO0 H3y4aeMblX OOBEKTaX — BEIIECTBAX U PEAKIUSIX, OILEHUBATH
COOTBETCTBHE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOM IIEIM, YMEHHE UCIOJB30BaTh W
aQHAJIM3UPOBATh KOHTEKCTHI, TPEAJIaracMbl€ B YCIOBUU 3aJIaHUM.

INPEAMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3ydbTaTOB IO OCBOCHHIO 00S3aTEIBHOTO  COACpKAHMS,
YCTAaHOBJICHHOTO JaHHOW (emepanbHOM pabodeil MporpaMMoOM, BBIJCISIOT: OCBOCHHBIC
00y4JarmMMUCs HayYHbIe 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBHMA, crierupudecKue s MpeIMeTHON
obnacti «XuUMHUS», BHIBI ACATEIHHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHMSI, €T0 WHTEPIpPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYECOHBIX U HOBBIX CUTYyAIIHSIX.

K xonmy oOydenust B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
OoTpaxkaTb CHOPMHUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUI:
® pPACKPBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHSATHUN: aTOM, MOJIEKYJa, XUMHUYECKUN SJIEMEHT,
MIPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOpPOAHAS W HEOJHOPOJHAsS), BAJICEHTHOCTb,
OTHOCHUTEJIbHAsl aTOMHAsl U MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasl OISl XMMHUYECKOTO JJIEMEHTa B COCIWHEHUHU, MOISPHBIA O0BEM, OKCHJI, KHCIIOTa,
OCHOBAaHHUE, COJIb, OJJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHWCJICHUS, XWUMHUYECKas peakius,
KIacCU(pUKaLUs pPeaklMii: peaku COEeIWHEHUs, PEaKlUU PpazNoKeHUs, peaklud 3aMeIICHHUS,
peakiuu oOMeHa, 3K30- M SHJIOTEPMHUECKHE PEaKIuH, TeIUIOBOM 3P (EeKT peakiuu, sIpo aroma,
JNEKTPOHHBIA CIIOM aToma, aTOMHas OpOWTaj b, paguyc aroMa, XMMHYECKas CBS3b, MOJSIpHAs U
HETOJISIpHAsT KOBAJICHTHAsI CBsI3b, MOHHAsI CBsI3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBasi JOJIs
BelecTBa (MPOLIEHTHAs KOHIIEHTPAIHsI) B PACTBOPE;
® JWUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUYECKHUX MOHATUA W PUMEHSThH 3TH TOHATHUS NIPU
ONMCAHUU BELIECTB U UX MPEBPALLCHUN;
® HCIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTAaBJICHHS (DOPMYJT BEIIECTB M YPaBHCHHIA
XUMHUYECKUX PEAKIUI;
® OmpenessaTh BAJICHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCAMHCHHSX, CTCIICHb OKHCIICHHUS
9JIEMEHTOB B OHMHAPHBIX COCOUHEHHSIX, MPHUHAICKHOCTh BEIIECTB K OMPEICIEHHOMY KIACCy
COCIMHEHUH 10 (opMyJiaM, BUJ XUMHYECKON CBS3U (KOBAJICHTHAS W MOHHAS) B HEOPTraHUYECKHX
COE/IMHEHMUSIX;
® packpbiBaTh cMbIci [lepuoanueckoro 3akona J[. 1. MenneneeBa: 1€eMOHCTPUPOBATh MOHUMAHUE
NEePUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX D3JIEMEHTOB OT MX [OJOXKEHUS B



[leproauueckoii cucreMe, 3aKOHOB COXPAHEHHs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHa ABOTaJipo;

® ONMChIBaTh M XapakTepu3oBaTh TabnumunHyio (opmy Ilepmomuueckoil cucTeMbl XHMHUYECKUX
9JIEMEHTOB: pa3IMyaTh MOHATHUS «TJaBHas noarpynmna (A-rpymnma)» u «modounas moarpynna (b-
rpymmna)», Majible U OOJbIINE NEPUOJIbl, COOTHOCUTh 0003HAUYEHUS, KOTOPhIE UMEIOTCS B TabiuIe
«llepuoguueckas cucremMa xumudeckux odnemeHTtoB J[. . MenneneeBa» ¢ 4UCIOBBIMH
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij spa, o0Iiee Yucio
3JIEKTPOHOB U paclpeiesieHUue UX MO0 AIEKTPOHHBIM CII0SIM);

® iIaccHu(pUUIMPOBATh XUMHUECKUE DJIEMEHTHI, HCOPTaHMUECKUE BEIECTBA, XUMUUYECKHE PEaKIHH
(10 YKCITy U COCTaBy YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, 10 TETUIOBOMY P HEKTY);

® XapakTepu3oBaTh (ONMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/asl ONMHUCAaHUE NMPUMEPAMU MOJIEKYJISIPHBIX YpPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKLHii;

® [POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT HX KadyeCTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKHUX MIPEBPAIICHHUI B Pa3IMUHbIX yCIOBUSIX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMEHTa MO0 (opMylie COEIMHEHHs, MAacCOBYIO JOJI0 BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUEThI 110 YPaBHEHUIO XUMUYECKOM peaklnu;

® [PUMEHATH OCHOBHBIE OIIEPALIMM MBICIUTENIBHON JEATEIBHOCTH — aHAIU3 U CUHTE3, CPaBHEHUE,
00001IeHNEe, CHCTEeMAaTH3alluI0, KIAaCCU(UKAIUIO, BBIABICHUE MPUYNHHO-CIICICTBEHHBIX CBS3EH —
JUISl U3YyUYEHUS CBOMCTB BEILIECTB U XMMHUECKUX PEAKIMM, ECTECTBEHHO-HAYUYHbIE METO/IbI IO3HAHUS
— HaOI0IeHNEe, U3MEPEHHNE, MOIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICIICHHBIN);

® CJenoBaTh NMpaBUIaM MOJIb30BAHUS XMMUYECKOH MOCYZ0H M Ja00paTOpPHBIM 000pyI0BaHHEM, a
TaK)Ke MpaBujaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMH IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHI0O U COOMpPAaHUIO Tra3000pa3HBIX BELIECTB
(Bomoposa M KHUCIOpOAA), MPHUTOTOBJICHUIO PACTBOPOB C OINpeneaEHHOW MaccoBOW Joneit
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATb M IPOBOAUTH XMMHMUYECKHE DSKCIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH W KHUCJIOT C TOMOIIBIO HMHIUKATOPOB  (JTaKMYC,
deHondranent, METUWIOPAHX U IpYTHe).

K xonuy oOyuenus B 9 kiacce npeaMeTHble pe3yibTaThl HA 0a30BOM ypOBHE JOJDKHBI OTPaXkaThb
c(OPMHPOBAHHOCTh Y 00YYaIOIINUXCS YMEHUH:

® pacKphIBaTh CMbBICI OCHOBHBIX XMMHUYECKHUX MOHSITHHA: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJa,
WMOH,  KaTWOH, AaHWOH, IIPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BAJECHTHOCTb,
INEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCIEHHUS, XHUMUYECKash peakius, XUMHUYecKas CBS3b,
TeroBoM 3((eKT peakiuu, MOjb, MOJSAPHBIA 00BEM, PAacTBOpP, AJIEKTPOJIUTHI, HEIIEKTPOIMUTHI,
JNEKTPOIIUTUYECKAsT JIMCCOLIMAlLMS, pEeaklUUh HMOHHOro OOMEHa, KaTajlu3aTrop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMBbIE PEaKIMH, OKUCINUTEIIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKHUCJIUTEIb, BOCCTAaHOBHUTENb, OKHCIEHHWE W BOCCTAaHOBJEHHUE, aJUIOTPOMuUs, aM(pOTEpHOCTD,
XUMHYECKasi CBSA3h (KOBaJCHTHAs, HOHHAs, META/NINYEeCKas), KpUCTAIUITHUECKast PeIETKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEaKLUH, IIPEAEIbHO aonycTtumas kKoHueHtpanus [11K
BELIECCTBA,

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATHH U MPUMEHAThH 3TH MOHATHUS IPU
OTMCAaHUU BEIIECTB U UX MPEBPAILCHUI;

® 1CNONb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISl COCTaBJIEHHS ()OpPMyJ BELIECTB M YpaBHEHMM
XUMHYECKHX PEaKIIHii;

® OmpeneisTb BaJEHTHOCTh U CTENEHb OKUCICHHUS XHUMHUYECKHUX 3JIEMEHTOB B COEIUHEHUSX
pa3IMYHOTO COCTaBa, MPHUHAICKHOCTh BEHIECTB K OMPENCIEHHOMY Kiaccy COEAMHEHHUN TI0
dopMynaM, BUJ XUMHUYECKOM CBSI3U (KOBaJE€HTHas, MOHHAS, METANINYECKasi) B HEOPraHMYECKUX
COCIMHEHUSX, 3apsii MOHA MO XUMHUYECKoW ¢opmyle, XapakTep cpeibl B BOAHBIX PAacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUI KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;

® packpeiBaTh cMbicn llepuonnyeckoro 3axona JI. M. MenaeneeBa M JIE€MOHCTPUPOBATH €roO
NOHMMAaHUE: OIUChIBaTh U XapakTepu3oBaTb TaOmuuHyro ¢opmy Ilepuonnyeckoil cucTemsl
XMMHYECKHX JJIEMEHTOB: pPa3lnyaTh MOHATUS «TJaBHas moAarpynmna (A-rpymnma)» u «mnoOodHas
noarpynna (b-rpynma)», manele u Ooibllie€ NEPUOABI, COOTHOCUTH OOO3HAUEHUS, KOTOpPbIE



UMEIOTCS B TIEPUOJMYECKOM TaONUIle, C YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sJipa, 00LIee YUCIIO IEKTPOHOB U paclpesieieHue Ux Mo
3JIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M MX
COEJIMHEHUI B IIpejiesiax MalbIX IEPUOJIOB U TJIaBHBIX MOJATIPYIII C yYETOM CTPOECHUS X aTOMOB;

® Iaccu(pUUUpPOBATh XUMHUECKUE JIEMEHTHI, HCOPraHMUECKUE BEIECTBA, XUMUUYECKHE PEaKIHH
(o yMcy M COCTaBy Y4YacTBYIOIIMX B peakLUH BEIIECTB, [0 TEIMI0BOMY 3((eKTy, 10 U3MEHEHUIO
CTETICHEH OKUCIICHUS] XUMHUECKUX HJIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME W CHENU(UUECKHE XHMHUUYECKHE CBOMCTBA MPOCTHIX W
CJIOXKHBIX BELIECTB, MOATBEP)KIasi ONMCAHUE MPUMEPAMU MOJIEKYJIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

® COCTaBJISITh YPaBHEHMS 3JIEKTPOJIUTHUECKON AUCCOLUAIIMY KUCIIOT, IEN0YEN U COJIEH, MTOJIHBIE U
COKpallEHHBbIE YPAaBHEHMS pEaKlIMid HOHHOTO OOMEHa, YpaBHEHHUS peakiuil, MOATBEP>KIAOIINX
CYILLIECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEIIECTBAMHU PA3IIMYHBIX KJIACCOB;

® pacKphIBaTh CYHIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTaBICHUS
9JIEKTPOHHOI0 OajaHca ATUX PEaKIIHiA;

® [IPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOXHOCTU MPOTEKAHUS
XMMHUYECKHX IPEBPAIICHNUN B PA3IMUHBIX YCIOBHSIX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMeHTa MO0 (opMylie COEIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOJUTH PAacUEThI 110 YPaBHEHUIO XUMUYECKOM peaklnu;

® coOdroaTh MpaBuia MOJIB30BAHUS XUMUYECKOH MOCyI0oi U 1abopaTOpHBIM 000pYIOBaHUEM, a
TaK)Ke IMpaBWiIa OOpPAIEHHUS C BEIIECTBAMU B COOTBETCTBHUHM C HWHCTPYKLHSMH MO BBITOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHI0O U COOMpPAaHUIO Tra3000pa3HBIX BEILIECTB
(aMMMaKa 1 yriieKkucsoro rasa);

® [pPOBOJIUTH pEAKLUUH, IOATBEPKAAOIINE KAYECTBEHHBIII COCTaB pa3jIM4YHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM NYTEM XJIOpHA-, OpoMua-, HOAUA-, KapOoHaT-, ¢docdar-, cUIUKaT-,
cyabdar-, THAPOKCUI-UOHbI, KATHOHBI AMMOHUS U MOHBI M3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PacTBOpax HEOPraHUYECKUX BEILECTB;

® [IPUMEHATh OCHOBHBIE OIIEPALIMHM MBICIUTEIIBHON JEATEIBHOCTH — aHAIU3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CUCTEMATH3alUIO, BBISIBICHUE NPUYUHHO-CIIEICTBEHHBIX CBSI3€H — IS M3yuYeHUs
CBOMCTB BEIIECTB M XUMUYECKUX pEaKLUH, E€CTECTBEHHO-HAYyYHbIE METOJAbl IIO3HAHMUS —
HaOJII0/IeHUE, U3MEpPEHUE, MOECIMPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB DiIeKTPOHHBIE
Ne HaumeHnoBaHue pa3jiesioB uppoBbIe
pasi Kontpoabubie | IlpakTudyeckue (unpp )
n/m | HTeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnea 1. I[lepponayanbHble XUMHYECKHE IIOHATHS
XuMus — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' PAKTUICCKON https://m.edsoo.ru/7f41837¢
JIeATEIIbHOCTH YEJIOBEKA
12 BeiiectBa 1 xXuMu4deckue 15 | bu6nuoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pasnen 2. Baxkneiimue npeacTaBuTe I HEOPraHMYECKHUX BelIeCTB
)1 Bosayx. Kucnopon. 6 1 bubmuoreka [JOK
’ ITousttre 06 oxcumax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o 2 1 bu6mmorexa [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 5 1 1 bubmmorexa [IOK
’ 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1aCChl EuG 1OK
noIMoTEKA
2.4 HEOPraHUYECKUX 11 1 1
p . https://m.edsoo.ru/7f41837¢c
COCIMHEHUI
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https://m.edsoo.ru/7f41837c

Hroro no pazgeny

30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemenToB /JI. . Menaeneena.

CTpOCHl/Ie aToMOB. XUMHYecKas CBsi3b. OKHUCJIUTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aknuu

[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucrtema

bu6mmorexa [IOK
3.1 XHUMHYECKHUX dJIeMeHTOB JI. 7
https://m.edsoo.ru/7f41837¢
N. MenaeneeBa. CTpoeHue
aToMma
XHUMHYeCcKas CBI3b.
39 OKuCIUTENbHO- g bubmmorexka [JOK
’ BOCCTAHOBHUTEJILHbBIC https://m.edsoo.ru/7f41837¢
peakiumn
bu6nuoreka [JOK
n 15
TOTo To pasAciy https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 bubnmorera [IOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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9 KJIACC

KoanuecTBO 9acoB Di1eKTPOHHBIE
Ne HaunMmeHnoBaHnue pa3geioB ndposbie
pasi Kontpoasnbie | IlpakTtuuyeckue (unpp )
n/m| HTeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. BemecTBo 1 XUuMHYeCKHe peaKIIUA
[ToBTOpeHnue u yrnyOieHue
1.1 3HAHUM OCHOBHBIX Pa3AeiIOB 5 1 bubmmorera [IOK
’ pasit https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
’ XUMHUYECKUX PEAKIUI https://m.edsoo.ru/7f41a636
DNEeKTpOoNUTHYECKAs
1.3 ncconuanus. XuMudeckue 8 1 1 bubnmnorexa [IOK
’ A HHATHA. https://m.edsoo.ru/7f41a636
peaKkiu B pacTBOpax
Wroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M X COeUHEHUS
OO6mias xapakTeprucTruKa
bu6mmorexa [IOK
2.1 XUMHYECKHUX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anoressl
OO6mas xapakTeprucTuKa
9 XHMUYECKHUX DJICMEHTOB 6 bubmmorexa [JOK
’ VIA-rpynmnsl. Cepa u eé€ https://m.edsoo.ru/7f41a636
COEUHEHHUS
)3 OO01mas xapakTepucThKa 7 1 bubnnoreka [JOK
’ XUMHUUYECKUX IIEMEHTOB https://m.edsoo.ru/7f412636



https://m.edsoo.ru/7f41a636
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VA-rpymmsl. A30T, pochop
Y UX COCIMHEHHS

OO6mias xapakTepucTruka

24 XAMUYECKHUX JIEMEHTOB 2 bu6mmorexa [IOK
' IVA-rpynnel. Yrnepoa u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHUS
Hroro no pazaemy 25
Pa3zgea 3. MeTa/jibl M UX COeIMHEHUS
bu6mmorexa [IOK
3.1 06 5 4
HIHE CBOHCTRA METAIITOB https://m.edsoo.ru/7f41a636
39 Baxneline MeTajuibl U X 16 bubmuorexa [JOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Paznea 4. XumMus u oKpyxawmas cpeaa
41 BemectBa u matepuaisl B 3 bubnuorexa [JOK
' YKM3HHU YelIOBEKA https://m.edsoo.ru/7f412636
Hroro no pazgeny 3
Pe3epBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

1. Xumus: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHuk, ['adpuensa O. C., Octpoymos U. T'.,

CnankoB C. A. AknmonepHoe oomectBo «3narensctBo «IIpocBemenne»
2. Xumus, 9 xnacc/ I'abpuensia O.C., OctpoymoB W.I"., CnankoB C.A. AKIIMOHEpHOE 0OIIECTBO

«3narensctBO «IIpocBemienuney

METOANUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

HUP®POBBIE OGPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
Bbubnunoteka LIOK https://m.edsoo.ru/7f41a636
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IporymepoBaHo, mpouHypoBaso |
U CKPEILIEHO MeYaThio

1% (4445 ) nuctos




