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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1m0 XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHIENIMHU MPENnogaBaHusl yaueOHOro npeamera «XuMus»
B 00pa3oBaTeIbHBIX Oopranu3anusiax Poccuiickoit deneparuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe MPEAMETHOE COJIEpP)KAHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHH C Y4ETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
oOy4aromierocsi, €ro MnpeACcTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B DKOJOTHMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMHUHM OOECIICUMBAIOTCS CICM(PUKOM
collepKaHUsl ~ y4eOHOro mpeaMeTra, KOTOPbId  SBJISIETCS  IEIarorMuecKu
aJanTHPOBAaHHBIM OTpaKeHHEM 0a30BOM HAyKHW XUMHH Ha ONPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CtpykTypa comepKaHUsl MPOTpaMMbl IO XUMHH C(POPMHUPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHSTUN O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHSATHI O XUMHUYECKOMH
peaknuu. OO0€ O3TH CHUCTEMBl CTPYKTYPHO OPraHM30BaHbl 10 TPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUNA 00 DJIEKTPOJUTHUECKON JUCCOIMAlMM BEIIECTB B
pacTBopax.

TeopeTuyeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIECOBATEIILHO OT OJHOTO
YpOBHA K Jpyromy, BBITONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOYKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W TMOJYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
MPEJCTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAyYHOW KAapTUHBI MHUpPA B JIOTHUKE
e€¢ CHCTEeMHOW MpUPOAbI, LIEHHOCTHOTO OTHOILICHHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHWSI B Hayke. M3ydeHHE XHMHUM MPOUCXOAUT C MPUBICYCHUEM
3HAHUW U3 paHee M3YYCHHBIX YUCOHBIX mpeaMeToB: «OKpYKaIIMHUKd MUpPY,
«buomnorus. 5—7 knaccel» u «dusnka. 7 Kaaccey.

[Ipy wu3ydyeHHUH XUMHH MPOUCXOAUT (HOPMUpPOBAHHE 3HAHUK OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUUECKOU
NEATEIbHOCTA YE€JI0BEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX O00O0OIIEHNI MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHNM K HAaydyHbIM METOJaM IO3HaHWsI NpU H3YyYEHUH BEIIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-IIO3HABATEIIbHOM M Yy4eOHO-HCCIEeI0BATEIbCKON
NEsITEIbHOCTH, OCBOGHMM IpaBUJI 0€30MacHOro oOpallleHusi C BEIIeCTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (¢opMuUpOBaHUE MHTEIJIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJaM TO3HAaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M PA3BUTHE CHOCOOHOCTEH K
XUMHH,

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTNX TPHUOOPETCHHUIO 00yJarOIITUMUCS
OIbITa PAa3HOOOPA3HOM JEATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIETEHIIMI), MMEIOIIUX YHHUBEpPCAIbHOE 3HAaYEHUE Jis
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— ((opmupoBanue o0mel (QYHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOU
IrPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATb U OLEHHUBATh SIBJICHUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMHH, TPUMEHITh WX TPU PEHICHUH MpoOJeM B TOBCEIHEBHON JXM3HH U
TPYLOBOM NEATEIBLHOCTH;

— (QopmupoBanue y O0Oy4aromMxcsi TYMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPaHEHUS CBOETO 3/10POBbS U OKPY)KAIOIIEH MPUPOTHON CPEbL;

— pa3BUTUE MOTUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEN K CaMOKOHTPOJIIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHS OOILIEYENIOBEUECKHX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OOmiee yucIO 4YacoB, OTBEAEHHBIX JJIs M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTI'0 00111€T0 00pa3zoBaHus, coctaBiisieT 136 yacos: B 8 kitacce — 102 yaca (3
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
8 KUIIACC

IlepBoHauanbHbIE XUMHYECKHE TOHATHS

Xumus — BaKHasi 00JACTh €CTECTBO3HAHUSA M MPAKTUUYECKOW NESITeIIbHOCTH
yenoBeka. lIpeagmer xumuu. Posb xumuu B )xu3HM yenoBeka. KpaTkue cBeneHus
00 UCTOPUU BO3HUKHOBEHUS U PA3BUTHS XMMHUHU. XUMHS B CUCTeMe Hayk. Tena u
BemecTBa. DuU3NUeCKMe M XHMHUYECKHE CBOMCTBA BEIIECTB. ATrpEraTHbIC
cocTtosiHusL BewlecTB. [lOHATHE O TEOPETUYECKMX M OSMIUPUYECKUX METOAAX
MO3HaHUSI B €CTECTBEHHBIX Haykax. lIpeacTaBiieHHMs O HAydHOM NO3HAHUW Ha
AMITUPUIECKOM YPOBHE: HAOIIOJCHUE, U3MEPEHNE, IKCTIEPUMEHT, MOJICIIMPOBAHHE,
BbIuMcieHue. [IpeacTaBieHnss 0 HAYyYHOM INO3HAHMM HA TEOPETHYECKOM YpPOBHE:
Hay4yHble (aKThl, IpoOJIeMa, TUTIOTE3a, TEOPHs, 3aKOH.

Azpik xumun. UCTOYHUKY XUMHYECKOW HH(POpMAITUH.

[Tonsitue o meronax paboOThl ¢ XMMUYECKUMH BemlecTBaMu. O0opynoBaHue
IITKOJIBHOW XMMHUYECKol sabopatopun. IlpaBmia Oe3omacHOro oOparieHus ¢
BEIIECTBAMU U Ja0OPATOPHBIM 000PYI0BAHUEM.

Uuctele BemiectBa U cmecu. [IpupomHble cmecu: BO3MYX, NMPUPOIHBIA Ta3,
He(PTh, IPUPOIHBIE BOJIbI, TOPHBIE MOPOABI U MUHEPAJIBL. [IOHATHE O TOMOT€HHBIX
U TeTeporeHHbIX cmecsax. CrocoObl pazaeneHus cMeceid. O4ucTKa BEIIECTB.

BemectBa 1 xumuueckue peakuuu. ATOMBI W MOJIEKYJIBl. XHUMUYECKHE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie M CIOKHBIE BEIIECTBA.
Meramibl ¥ HeMmeTaiUibl. BeliecTtBa MOJIEKYJISPHOIO W HEMOJIEKYJISIPHOTO
CTPOCHHS.

Xumudaeckasi (opmyrna. BaleHTHOCTh aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BemecTB. OnpenesieHne BaJEHTHOCTH 3JIEMEHTOB IO
dopmynamM OMHApHBIX COEIMHEHUN W cocTaBieHHEe (OpMysl OWHAPHBIX
COCIMHEHUN TIO0 BaJEHTHOCTU »3JIeMEHTOB. (OTHOCHUTENIbHAsT AaTOMHas Macca.
OtHocuTenbHAs MOJIEKYJISIpHAs Macca. MaccoBast A0 XUMHYECKOTO 3JIEMEHTA B
coequHennn. Haxoxaenue npocreiiiieid popmysbl BeleCTBa IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocCBsIi3b KOIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHHI] BemiecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COeAuHEHUU. MomspHas macca cMmecu BelecTB. MosibHas 105
XUMUYECKOTO dJIEeMEHTa B coeauHeHuu. HaxokneHue mnpocteiieit (hopMylibl
BEILIECTBA M0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

DU3NYECKNE U XUMUYECKUE SIBIICHUS. XUMUYECKasl PEaKlUs U €€ MPU3HAKHU.
VYcnoBust NpoTEKaHUsI XUMUYECKUX pEaKIUi. 3aKOH COXPAHEHUsI MAcChl BEIIECTB.
AToMHO-MoNeKysipHas Teopus. Kuznp u pestenbHocth M.B. JloMoHocoOBa.



XuMHUYEcKUe ypaBHEHUS. THUIBI XUMHUECKUX pEaKIil (COeTMHEHUS, pa3IOKEHMUS,
3aMelleHus], 0OMeHa). PacueThl 10 XUMHUYECKUM YPaBHEHUSIM.

OKCIIEpUMEHTAIBHOE H3YYEHHE BEIIECTB M SBJICHHM. 3HAKOMCTBO C
XMMHUYECKON TOCyNoi, ¢ mpaBwiamMu paboThl B J1AOOpPaTOpUM M MpUEeMaMu
oOpamieHuss ¢ J1labopaTopHbIM  oOopynoBaHueM. M3ydeHue U onucaHue
(¢u3nyecKkux CBOMCTB OOpa3[0OB HEOPraHWYECKUX BELIECTB — METAJIOB U
HemeTayuioB. HaOmtonenue ¢usnueckux (IUlaBIeHUWE BOCKAa, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKE, KUIIEHUE M KOHJACHCALMS BOJbI) M XUMUYECKHX
(ropeHue cBe4M, MPOKAIMBAHUE MEIHOM IPOBOJIOKH, B3aUMOJEICTBUE COABI WU
MeJla C COJITHOM KHUCIOTOM) siBmeHui. O3HaKoMJeHHWE ¢ 0oOpa3laMH BEIIECTB
KoiauuectBoM | Monb. HaOnrogeHue W onucaHue MNPU3HAKOB IPOTEKAHUS
XUMHUYECKUX PEeaKUui (pa3yIoKeHHE caxapa, B3auMOJECHCTBUE CEPHOM KHCIOTHI C
XJIOpUJOM Oapus, TMoJydeHHe U pasioxkeHue ruapokcuaa wmeau () npu
HarpeBaHWM, B3aMMOJICHCTBHUE jkene3a ¢ pactBopoM comu meau (Il). M3ydyenue
CIocOOOB  pa3zelieHus cMmecedl (C  TOMONIbI0 MarHurta, (puiIbTpoBaHUE,
BbIMIAPUBAHKE, TUCTUIISLUA, XpoMaTorpadus), MpOBEAECHUE OUUCTKU ITOBAPEHHOM
comu. HaOmioneHue u onuMcaHue ONbITOB, WLTIOCTPUPYIOIIUX 3aKOH COXpPaHEHHUS
MAacChl.

BaskHeiumne npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

[IpencraBnenust o razax. Boznyx — cmech razoB. CocrtaB BO3ayxa. 3aKOH
ABoraznpo. MouspHblii 00bEM razoB. OTHOCUTENbHAas IUIOTHOCTh Ta30B.
OnpeneneHue OTHOCUTENIBHON MOJIEKYJIIPHOM Macchl Ta3000pa3HOro BELIECTBa 110
U3BECTHOW OTHOCHUTENHHOM IUIOTHOCTH. OOBEMHBIE OTHOIIEHHUS Ta30B IIpU
XUMHUYECKUX PEAKITUSX.

Kucnopon — sneMeHT M mpocroe BemecTBo. HaxoxaeHuwe kucimopona B
npupoe, hpu3ndyeckue 1 XMMUYECKHe CBOMCTBA (peaKIuu TOPEHUS] U OKUCIEHUS).
IIpoueccol okucienuss B kuBod npupone. Oxcunbl. IlpuMeHnenue kucnopona.
Crioco0bl MoMy4eHus KUCIOpoAa B JabopaTopuu U mpombliuieHHoCTH. [loHaTue o
karaimzatope. KpyroBopor kwucinopoma B mnpupoae. O30H — amIOTpONHAas
Moaudukamus kKuciopona. (O30HOBBIM CJOW, €ro 3HA4YCHHWE I IKUBBIX
OpraHu3MoB. Pa3pylieHrne 030HOBOTO CIOS.

TermmoBoil >PpeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKHUE YpaBHEHHS,
9K30- M DHJIOTEpMUYECKHE peakuuu. Torumso. Mcnons30BaHuE yrisi © METaHa B
Ka4yecTBE TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonsatue o napHukoBoM 3¢ dekre.

Bonmopon — osnemeHT m mpoctroe BemiecTBOo. Haxoxaenwe Boaopoja B
npupose, (¢u3NUecKkne M XUMHYECKHME CBOICTBa, MPUMEHEHHE, CIIOCOObI
nonydyeHus. [lonsatne o kuciorax u consax. Mcnonb3oBaHue BOAOPOIA B KAUECTBE
TOIUIMBA.



Bopa. ®usnueckue cBoiicTBa BOIbl. Boma kak pacTtBoputenb. PacTBOpEL.
Haceiiennble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPUMOCTH BENIECTB B BOJE.
@DaKkTophl, BIUAIONIME HA PACTBOPUMOCTH TBEPABIX U Ta3000pa3HBIX BEIIECTB.
CnocoObl BBIpaKEHUS KOHIICHTPAIIMM PACTBOPOB: MaccoBasi JOJS pacTBOPEHHOI'O
BEILIECTBA, MOJISIpHAs KOHLEHTpanus. Poilb pacTBOpOB B MPUPOJIE U B KU3HU
YeJI0BEKa.

Xumuueckue cBoiicTBa Boabl. IloHsTHE 00 ocHOBaHUAX. IloHsaTne 00
uHAuKaTopax. KpyroBopor BoAbl B HOpUPOJEC. 3arpsi3HEHWE MNPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOIHBIX BOJI.

Knaccudukarus neopranuueckux coeauHenuii. Oxcunbl. Kiaccudukarus
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHUCIOTHBIE, aM{(pOTEepHBIE) U
HeconeoOpasyromue. MexayHapogHass HOMEHKJATypa OKCHAOB. TpHBHAIbHBIE
Ha3BaHUsI OKCHUJIOB. DU3NUECKUE U XAPAKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHUJIOB
(B3aUMOJIECTBUE C BOJOM, C KUCIOTAMU U OCHOBAHUSIMU, C APYTUMU OKCHIAMHU).
[TonydeHue OKCUI0B.

[ToHsTHE O THAPOKCUAAX — OCHOBAHUSAX W KHUCIOPOJCOJACPKAMIUX KUCIOTAX.
Kucnorsl. Knaccudukamus  kucinor. MexayHapoaHas HOMEHKJIaTypa U
TPUBHUAIbHBIC HA3BaHUS KHUCIOT. DU3MYECKHE W XUMHUYECKHUE CBOMCTBA KHCIIOT
(B3aMMOJICHICTBHE ¢ METa/UIaMH, ¢ OKCHIaMH METaJJIOB, OCHOBAHUSMH U COJIIMHU).
Psan aktuBHoctm merayuioB H.H. bekeroa. Ilonydenune kucior. Kuciorsr B
MIPUPOJIC, TPUMEHEHNE BAKHEUIIINX KUCIIOT.

OcHoBanus. Kriaccudukanuss OCHOBaHMM: IIEIOYM M HEPACTBOPUMBIC
OCHOBaHUsA. MexXAyHapOIHas HOMEHKJIATypa OCHOBaHUM. TpHUBHAIbHBIE HA3BAHUS
ocHoBanuii. Illenmoun, ux cpoicTBa (B3aUMOJEHCTBHE C KUCIOTHBIMU OKCHAAMH,
KUCIIOTAMH U COJIIMHM) M CHOCOOBI monydeHusi. HepacTBopuMbie OCHOBaHHS, WX
CBOMCTBa (B3aMMOJICHCTBHE C KUCITIOTaMHU) U CIIOCOOBI MOJydeHuss. AM(POTEpHOCTb.
[Tonsitue 00 amdoTepHBIX THAPOKCHAAX (HA TPUMEpPE THUIPOKCUIOB IMHKA H
ATIOMHUHUS): XUMUYECKUE CBOICTBA (B3aMMOJECHCTBUE C KUCIOTaMU U LIEI0YAMH)
Y MOJy4YCHHUE.

Comu (cpegHue, KuCIble, OCHOBHbIE, JBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa coJiei. TpuBuanpHble Ha3BaHus cojed. Duznueckue U
XapaKTEepHbIE XUMHUUYECKME CBOWCTBA Ha mpuMepe cpenHux conei. [lomyuenwne
COJICH.

['eneTnueckast CBA3b MEXKAY KJacCaMU HEOPTaHUYECKUX COCTMHECHUN.

DKCIEPUMEHTAIIBHOE U3YYEHUE BELIECTB U SIBJICHUN:

KOJIMYECTBEHHOE OIPEICIICHUE COACPKAHUS KUCIOPOa B BO3YXE;

MoJiydeHue, COOMpaHue, pacno3HaBaHUE U U3y4ECHHUE CBOMCTB KUCIOPOAa;

HaOJI0JICHUE B3aWMOJICUCTBUS BEIIECTB C KHUCJIOPOJAOM H  YCJIOBUU
BO3HUKHOBEHUS Y MPEKPAIICHUS TOPEHUS;



O3HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U OMMCAHUE UX CBOWCTB;

NOJTly4YeHUe, COOMpaHuE, pacllo3HaBaHWE M HU3YUYEHHE CBOMCTB BOAOPOJA
(ropenue);

B3anMojelicTBre Bogopoaa ¢ okcunaom meau (11);

UCCIIEIOBAHUE OCOOEHHOCTEW PACTBOPEHHS BELIECTB C  pPa3IUYHOU
pPacTBOPUMOCTEIO;

[IPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHOW MAaCCOBOU J10JIEW paCTBOPEHHOTO
BEIIECTBA;

[IPUTOTOBJICHUE PACTBOPOB C ONPEAECICHHOW MOJSPHOW KOHUEHTpPALUEN
pPacTBOPEHHOI'O BELIECTBA;

B3aMMOJICHCTBHE BOJIbI C METAITIAMHU (HATPUEM U KAJIBLIEM );

OIpEAEIICHUE PACTBOPOB KUCIIOT U IIEJI0YEN ¢ TOMOIIBIO NHANKATOPOB;

uccieloBaHre 00pa3iioB HEOPraHUYECKUX BELIECTB PA3TUYHBIX KJIACCOB;

u3yueHue BzaumopeicTsus okcuaa menu (Il) ¢ pactBopom cepHO KHCIOTHI,
KHCJIOT C METaJUIaMU, PEAKIIUi HEUTpaIU3alny;

MOJIyYCHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOrO MeTaia
OPYTHM U3 pacTBOpa COJIH;

B3aMMOJICHCTBHE TMAPOKCH/IA IMHKA C pACTBOPAMM KHCJIOT U LIEJIOYEH;

pELICHHE HSKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COECIUHEHUI».

Ilepuognuecknii 3axkoH u Ilepumogmyeckas cucreMa XHMHYECKHX
semenToB /I. U. MenaeneeBa

Crpoenne aToMOB. XUMHUYECKasi CBS3b. OKHCIMTENbHO-BOCCTaHOBUTEIbHBIC
peaKIuu.

[lepBble MOMBITKK KJIACCU(PUKALMU XUMHUYECKUX 3yeMeHTOB. lloHsTHe O
rpynnax (cemMeicTBax) CXOIHBIX 3JIEMEHTOB: IIENOYHBIX U IIETOYHO3EMEIbHbIX
MeTajUlaX, TaJlOTeHaX, WHEPTHBIX (0JaropomgHbIX) Ta3zax. ODJEMEHTHI, KOTOpHIC
00pa3ytoT aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.

[lepuonnueckuii 3aKOH. OTtkpbITHE Ileprnonnueckoro 3aKOHA.
Ilepmonnueckas cucrema xumuueckux odnemeHtoB Jl. WM.  Mengaeneesa.
Koporkonepuonnas u jnnuHHOmNepuoaHas Gopmbl Tadmuisl  «llepuonuueckas
cuctema xumuueckux snemeHToB /. 1. MenneneeBa». [lepuoas u rpynns! (A- u
Bb-rpynmsr).

Crpoenne aromoB. CocrtaB aToMHbBIX suep. M3ortomsl. PagmoakTUBHOCTB.
DONEeKTpOHbl. DJIEKTPOHHAs OpOUTadb. ODHEPreTUYECKUe YPOBHU U MOTYPOBHHU
atoma: S-, p-, d-opOutanmu. DJEKTPOHHBIE KOHQUTIYpAIMM W 3JICKTPOHHO-
rpadpuueckre GopMysabl aroMoB. DU3MUECKUI CMBICI TOPSAKOBOrO HOMEpA,
HOMEpa Nepuoja U rpymisl 35eMenTa. CTpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumudeckux 3eMenToB llepuonuueckoil cucremsl . Y. Menaeneesa:



pacmpenenieHue JJIEKTPOHOB [0 JHEPreTHYECKMM YPOBHSM, IIOAYPOBHSIM H
opouransim. @usznueckuii cmpic [lepruoguueckoro 3akoHa.

3aKOHOMEpPHOCTH W3MEHEHUs pPaanyca aTOMOB XWUMHMYECKHUX 3SJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB IIO0 TPYyIIaM M [EPUOAAM.
M3MeHeHne KUCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHN XUMUYECKUX 3JIEMEHTOB B
nepuofax M rpynnax. XapakTepUCTUKAa XUMHYECKOIO DJJIEMEHTa II0 €ro
nosnoxxkenuto B [lepuonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckon CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydeHbld u
rpak JaHUH.

DNEKTPOOTPULIATEILHOCTh XUMUYECKUX JJIEMEHTOB. XHMHYECKAsl CBS3b.
Buapl XuMu4YecKOM CBSA3M: KOBAJIEHTHAs MOJSIPHAs CBS3b, KOBAJICHTHAs
HEMnoJIsipHasi CBsA3b, MOHHAs CBsA3b. MexaHU3Mbl 00pa30BaHUS KOBAJICHTHOM U
MOHHOHN CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (opMyinsl BemiecTB. Katnonsl u
AHUOHBI.

Kpucramnmuueckue u amopdHbie BemecTBa. THUIBI  KPUCTATUYECKUX
PELIETOK: NOHHAs, ATOMHAs!, MOJIEKYJIIPHAS M UX XapAaKTEPUCTUKH.

Crenenp oxkucnenus. OnpeneneHue CTENEHEHM OKHUCIEHHs AaTOMOB B
OuHapHbIX  coeAuHeHUsX.  OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIpoueccbl OKHMCIIEHHS W BOCCTAaHOBJICHHs. OKHUCIMTENM M BOCCTAHOBUTENH.
CocraBieHUe ypaBHEHHUM ITPOCTHIX OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINMI 1
paccTaHoBKa B HUX KO3(P(GUIIUEHTOB METOAOM SJIEKTPOHHOT0 OanaHca.

DKCNEPUMEHTAILHOE U3YYEHHE BEILIECTB U SIBICHUA:

O3HaKOMJIEHHE C 00pa3liaMu METAIJIOB U HEMETAILIIOB,;

MOJEIIMPOBAHUE CTPOCHUSA MOJIEKYJ IIPU TMOMOIIM PUCYHKOB, MOZEIEH,
AIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIT;

MPOBEJICHUE  ONBITOB, WUIKOCTPUPYIOIIUX  NPUMEPHl  OKUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIX PEAKLIMI (TOpPEHUE, PEAKLIUN PA3I0KEHUS, COETUHEHMS).

MexnpeaMeTHbie CBA3H

Peanmm3anus MeXNpeIMETHBIX CBsS3€W INPU W3YYEHHH XUMHM B 8 Kiacce
OCYIIECTBIISIETCSl 4Y€pe3 HCIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUHN, TAK U MOHSITUN, IPUHATHIX B OTAEIbHBIX ECTECTBCHHBIX HAYKaX.

OO1Me ecTeCTBEHHO-HAYUYHbIE TIOHATHS: sIBJI€HHE (TIPOLECC), HAYYHBIN (DaKT,
TUI0Te3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KiIacCU(PpUKALUs, MEPUOJIUYHOCTD,
Ha0JII0/IEHHE, SKCIIEPUMEHT, MOACIIMPOBAHKE, U3MEPEHHE, MOIEIb.

®dusnka: sBIEHUA NPUPOIbI, (U3MUECKHE SBIEHUSA, BEIIECTBO, TEJO,
(¢u3nueckre BEIWYMHBI, €IWHMIBI H3MEpEHHUs, 00bEM, Macca, arperaTHbie
COCTOSIHME BEILIECTBA, AaTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, WOH, MOJIEKYJIa,



CTPOEHHE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMUECKUX) TEJ, DIEKTPUUECKUIA
3apsiji, KOJIMYECTBO TEILJIOTHIL.

buonorus: 6uocdepa, hoTocuHTE3, MPOLECCH OOMEHA BEIIECTB.

['eorpadus: armocdepa, ruapochepa, MUHEpabl, TOPHbIE MOPOIbI,
MOJIE3HbIE UCKOMAeMbIe, TOTIMBO, BOJHBIE PECYPCHI.

Texnomnorusi: TexHochepa, MPOU3BOJICTBO, XUMUUYECKHUE TEXHOJIOTUHU, ChHIPhE,
KOHCTPYKIIMOHHBIE MaTepUaIbl.

9 KJIACC

BemecTBo 1 XUMHUYECKAs peakUus

ITepuognueckuit 3akoH. Ilepronnueckas cucremMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTtpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MNEPUOAOB, Kalusd, KAIbIUd W HX
COCAMHEHUN B COOTBETCTBMU C IIOJOKEHUEM »3JIeMEHTOB B Ilepumoanueckoi
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BelleCTBA: BUJIBI XMMHYECKOW CBSA3U. THIBI KPUCTAULINYECKUX
PEMETOK, 3aBUCMMOCTD CBOMCTB BEIIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BHIa XUMHYCCKOH CBS3H.

Kiaccudukarus m HOMEHKJIaTypa HEOPraHUYECKUX BEIECTB. XHMHYCCKUEC
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJlaccaM HEOPraHUYEeCKHUX
COEJIMHEHU M, TCHETUYECKAs CBSI3b HEOPraHMYECKNUX BEIIECTB.

Knaccudukarus XuMU4eCKuX peakiuii Mo pa3InyHbIM Npu3HaKaM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TemaoBoMy 3¢ deKTy, o
U3MCHEHUIO CTEIIEHEH OKHCIICHHUS XHMHYECKHUX JJIEMEHTOB, IO OOPATHMOCTH, IO
Y4acTHIO KaTajau3aropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[Tonsatie o ckopoctu Xumuuyecko peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [IoHATHE O TOMOT€HHBIX M IeTepOreHHBIX
peakuusx. [lonsitue o karanuse. [lonsTrue 0 xumMuueckoMm paBHoBecun. DakTopsl,
BIIMSIONIME HAa CKOPOCTh XMMHUUYECKOW PEaKIMU M TOJOXKEHUE XHUMHUYECKOTO

paBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OanaHC
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocrasiieHue YpaBHEHUU

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA C  HUCIOJb30BAaHUEM  METOJa
3JICKTPOHHOTO OaytaHca.

Teopust 3JIEKTPOIUTUIECKON TUCCOLMALAN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M AUCCOIMAIIMA BEIIECTB C Pa3IMYHBIMU BHUJIAMU
xuMuueckon csizu. CreneHs aucconuanuu. CUabHbIE U CIa0ble JIEKTPOJIUTHI.



Peakiiuu noHHOTO 0OMeHa. Y CIoBHS MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE U COKpall€HHbIE HOHHBbIC YypaBHEHHsS peakiuil. CBOHCTBAa KHCIOT,
OCHOBAaHMM W COJel B CBETE MPEACTABICHUN 00 3IEKTPOIUTHYECKOU
nucconnanuy. KauectBeHHbIe peakiny Ha HOHBL. [IoHATHE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMH KPUCTAUIMUYECKUX PEHIETOK HEOPraHMYeCKHX
BEIIECTB — METAJUIOB UM HEMETAUIoB (TpaduTa U aimMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3ACHUCTBUA pPAa3IMYHBIX (PAKTOPOB, HCCIEIOBAHHE AIICKTPOINPOBOIHOCTH
pacTBOpOB  BEILECTB, Mpollecca AUCCOLMALMM KHUCIOT, WIeNo4Ye u  coiei
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAEO MAaTepuajgoB), IMPOBEIECHHUE  OIBITOB,
WUTIOCTPUPYIOIINX  TNPU3HAKKA  TPOTEKAHWs]  PEeakiuid  HOHHOTO  OOMeHa
(oOpa3zoBaHMe oOcajJKa, BbIJICIGHHE Ta3a, O0Opa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ HPUMEPbl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKUUN
(ropeHue, peakIuu pa3ioXKeHUs, COCAMHEHUS), pacliO3HABaHUE HEOPraHWYECKHUX
BEUIECTB C IIOMOIIbK0 KA4YECTBEHHBIX pEaKUWid Ha HWOHBL, pEIICHHE
AKCIIEPUMEHTAILHBIX 33]1a4.

HemeTtanibl u X coeJMHEHUSsI

OO6mrast  xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHHSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue u (pu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TajJoreHoB. XHMMHYECKHME CBOWCTBA Ha TMpUMEpe  XJIOpa
(B3aUMOJCICTBUE C MeETAUIaMH, HEMETAUIaMH, IIeJ0o4aMu). XJIOPOBOIOPO.
ConsiHasg KucnoTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NMpuMeHeHue. JleiicTBue
XJ0pa ¥ XJIOPOBOAOPOJAa HA OPraHU3M YEIOBEKA. BakHeWne XJIOpUAbl U HUX
HAX0XJICHHUE B IPUPO/IE.

O6mas xapaktepuctuka 3yeMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUECKHe CBOWCTBA
MPOCTBIX BEUIECTB — KUCIOPOJa U Cepbl. AJIIOTPONHbBIE MOAU(DUKAIIMN KHCIOPOJa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpO, CTpoeHUe, (Ppu3nyeckue u
XUMUYECKHE CBOMCTBA. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnast kucnora, (u3Myeckue U XUMHYECKHME CBOMCTBa (oOmMe Kak
MPENCTaBUTEINA Kjlacca KHCIOT W cheuudpuyeckue). XHUMHYECKHE pPEaKIuH,
JeKallue B OCHOBE IPOMBIIUIEHHOTO CIOCO0Aa TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. COM CEpHOM KUCIIOThI, KAUEeCTBEHHAsI peaKiusl Ha
cynbdar-uod. HaxoxxneHue cepbl U €€ COCIMHEHUM B Mpupoje. XUMHUYECKOE
3arpsI3HEHNE OKPYJKAIOLIEH Cpelbl COCIWHEHHUSIMU CEpbl (KUCIIOTHBIE O,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBpaIlleHHUS.

OO6mast xapaktepuctuka 31eMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XAapaKTEPHBIE CTENEHH OKHUCIJIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,



dusnueckre U xuMuueckue cBorictra. KpyroBopot azora B nmpupoje. AMMHUAK, €ro
dbusznyueckre U XUMUYECKHUE CBOMCTBA, MOTyYeHne u npuMenenne. Colli aMMOHUS,
X (U3HYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHe. KauecTBeHHas peaknus Ha
MOHBl aMMOHHMS. A30THasg KHCIIOTa, €€ MOoJydeHue, PU3nyecKue U XUMHUYECKUE
cBoiicTBa (0OIME€ KaKk MPEICTaBUTENSl Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHMS B KaueCTBE MHHEpPaIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIEH cpefibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKAM, 3arps3HEHUE BO3/yXa, MOYBBl U BOJOEMOB). Docdop,
aioTpornHbie Moaudukanuu (pochopa, GuMUEcCKne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, pu3nuecKue U XUMHUUECKHUE CBOWCTRA,
nonyyenue. Mcnons3oBanue ¢pocaroB B KaueCTBE MUHEPATBbHBIX YA0OOPEHUH.

OOmast xapaktepuctuka 3mneMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEepHble  CTENEHW  OKHUCJIEHHS.  YTJepoja,  aluIOTPOIHBIE
MoaudUKaIMKM, PACIPOCTPAaHCHWE B TpHpoAe, (DU3MYECKHE U XUMUUYECKUE
cBoiictBa. Ancop6uus. Kpyrosopor yriepona B npupoge. OKCUIbI yriieposa, ux
dusnueckne W XWMHUYECKHE CBOWMCTBA, JCHCTBHE HA KHUBBIC OPraHU3MBI,
MOJTy4YeHUE W TMPHUMEHEHHE. DKOJIOTHYECKHEe MpOOJeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100adbHOrO TOTEIUICHUS KJIMMAaTa, IapHUKOBBIM
addext. YronapHas KuciaoTa U €€ cou, X GU3NUECKue U XMMHUYECKUE CBOWCTRA,
nojiyueHue u mnpuMmeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTA U CEIIbCKOM
XO35IUCTBE.

[lepBoHaUambHBIC TOHITHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHECHUSX
yraepona (MeTaH, 3TaH, STUJICH, alleTUJICH, YTAHOJ, TJIUIIEPHH, YKCYCHAs KHCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPONOB (yrojib, NPUPOIHBIA Ta3, HEPTH),
NPOJAYKTHl MX TepepaboTku (OC€H3WH), MX pOJib B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTne 0 OMONOTMYECKN BaKHBIX BEIIECTBAX: KUpaX, OemKax, yriieBojgax — U Ux
pomM B JKM3HM 4YelIOBEKa. MarepuaibHOe €IWHCTBO OPraHMYeCKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemumuii, ero ¢Qusmueckre # XHUMHYECKHE CBOICTBa, TMOMy4YeHHE W
npuMmeHeHue. CoenuHeHHs KpeMHHUsT B mpupoje. OOmme mnpencraBieHus 00
okcuse kpeMuus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BAHHE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHEWIIe CTpOUTETbHBIC MaTepHallbl: KepaMUKa,
CTEKJIO, IIEeMEHT, OeTOoH, Xkeye300eToH. [Ipodaempl 0e30macHOro HCHOIb30BAHMS
CTPOUTEIHHBIX MAaTEPUAIIOB B TTIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHUE 00pa3I0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIJIOTHI,
IPOBEJICHNE KaYeCTBEHHBIX PEaKIMi Ha XJIOPHUI-MOHBI U HAOJIIOCHHE IMPU3HAKOB
UX TIPOTEKaHUs, OIBITHI, OTpa)karomue (Qu3nueckrue W XUMHUYECKHE CBOMCTBA



raJIOTeHOB M WX COEJUHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJIEHHME C O0pa3laMu XJIOpUAOB (TaJOreHUI0B), O3HAKOMJIEHHE C
oOpasmlamMu  ceppl U €€  COEAMHEHUSIMU  (BOSMOXKHO  HCIOJIb30BAaHUE
BUJIEOMAaTEpUasoB), HaOJIIOIeHUE Mpolecca OOyrJIMBaHuUsl caxapa Moj AelcTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCIOTHI, M3YyYCHHE XHWMHUYECKHX CBOMCTB
pa30aBIECHHOM CEPHOM KHUCIIOTHI, MPOBEACHNE Ka4eCTBEHHON peakiuu Ha cyibdar-
HMOH U HaOJrofieHHe Mpu3HaKa e€ MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3HMUECKUMHU
cBoiictBamu azora, (Gochopa M MX COEAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), 00Opa3liaMu a30THBIX U (OCPOPHBIX YIOOPEHHI, MOITyUYCHUE,
coOuMpaHue, paclo3HaBaHWE M M3YYEHHE CBOWCTB aMMMaKa, IPOBEJCHUE
KAueCTBEHHBIX PEaKlIUi Ha MOH aMMOHUS U (ocaT-uoH U U3ydeHHE MPU3HAKOB
UX IPOTEKaHUs1, B3aNMOJICUCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EHUE MOZENen
KPUCTAJUIMYECKUX pEIIETOK anMmasa, Tpaduta, ¢yisiepeHa, O3HAKOMJICHHE C
IPOIECCOM  aACOpPOLMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPOWCTBOM IPOTHBOTa3a, MOJIyueHUEe, COOMpaHUe, PAcO3HABAHUE U M3y4YCHHE
CBOMCTB YIJIEKMCJIOIO ra3a, MpOBEJCHUE KAYECTBEHHBIX peakUuid Ha KapOOHAT U
CUJIMKAaT-UOHBl W U3Y4YEHHE IIPU3HAKOB HX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKIIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PENICHHE JKCIIEPUMEHTAIbHBIX
3a1a4 1o TeMe « BaxxHenmume HeMEeTaIIbl U UX COEAUHEHUSD).

Meta/iibl 1 X COCAMHEHUA

OO0mmast xapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHHHU
ux mnonoxeHus B llepuonnueckoin cucreMe XuMHYECKUX 3ieMeHToB [[. .
MenneneeBa n ctpoeHuss aToMoB. CTpoeHHE MeTauioB. MeTaluM4eckasi CBsi3b U
METAJUIMYECKass  KPUCTAUIMYECKAas  peleTKa.  DJIEKTPOXUMHUYECKUH  psll
HanpspkeHuil metaioB. dusnyeckrue U XMMUYECKUE CBOMCTBA MeTaioB. O01ue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CcrocoObl 3alMThl UX OT Koppo3uu. CriaBel (CTajib, YYryH, AIOPATFOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY ¥ MPOMBIIIJIEHHOCTH.

[Ilerounsle MeTaiutbl: nosiokeHue B [lepuoguyeckor cucreMe XHUMHUYECKHX
sanemeHToB /. . MenaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B IPHUPOIE.
du3znyecKkre U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKcuabl U
TUAPOKCUABl HATpusi W Kains. lIpruMeHeHne IIenoYHbIX METAUIOB M HX
COCIMHECHUM.

[Ile1ouyHO3EMEIbHBIE METaIbl MarHuii M Kajbl[Uil: IIOJO0XKEHHE B
[lepuognueckoii cucreme xumudeckux sneMeHToB JI. M. MeHnneneesa, ctpoeHue
MX aTOMOB, HAXOXJEHHUE B Ipupoae. PU3NUECKHE U XUMUYECKHE CBOMCTBA MAarHUs
U Kanpuud. Baxseimue coenuHeHUs Kaiablus (OKCUZ, THUAPOKCUI, COJIH).
JXKécTtrocTh BOABI M CTIOCOOBI €€ yCTpaHEHMUS.



AmoMuHHI: TToNiokeHue B llepruoanueckoil cucTeMe XUMUYECKHUX JIEMEHTOB
J. . MenneneeBa, CTpOCHHE aToMa, HaxOXAEHUE B Ipupone. Pusnueckue u
XUMUYECKHE CBOMCTBA AMIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
ATFOMHUHUSL.

Kenezo: monoxenue B [lepuonnueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB [].
N. MenneneeBa, CTpoeHHE aToma, HAXOXICHUE B npupome. Pusnyeckue u
XUMHUUYECKHE CBOMCTBA Xkene3a. OKCuabl, THAPOKCUIbI U cou xkene3a (I1) u xenesa
(1), ux cocras, CBOICTBA U TOITyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pas3llaMiM METAUIOB W CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBaMH, M3Yy4Y€HUE PE3YJbTATOB  KOPPO3UU  METAIJIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJIEUCTBUS OKCHIA
KaJlbllMd WU HaTpUs C BOAOW (BO3MOKHO HCIIOJIb30BAHUE BUEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, IPOLECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BOBMOKHO  MCIOJIb30BAaHUE  BUJEOMATEPUATIOB), MPHU3HAKOB  MPOTEKAHUS
KAa4eCTBEHHBIX PEAaKIIM{d HA WOHBI: MAarHus, KajablHs, aTIOMUHUSA, [IMHKA, JKEJe3a
(11 u xene3za (111), meau (Il), HAOIFOACHHUE W ONMCAHHUE MPOIIECCOB OKPAIIMBAHUS
IUTAMEHM WOHAMHM HATpWsl, Kaius U Kaiubluid (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEOBaHNE aM(DOTEPHBIX CBOMCTB TUJIPOKCUAA ATFOMUHUS
Y TUJPOKCUJA LIMHKA, PEIIEHUE SKCIIEPUMEHTAIIbHBIX 33/1a4 M0 TeMe «BaxkHeiiine
METAJUTBI U UX COCAUHECHUSD.

XuMus M OKpy:Kawiuas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3oracHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momorrs mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpeipl (mpenesibHas A0mycThUMas
KOHIIeHTpaius Beuects, aanee — [1JIK). Pons xumun B perieHuu 3K0I0rHYeCKuX
po0IeEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanmm3anus MeXNpeIMETHBIX CBA3CH IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIICCTBIISIETCS 4Y€pe3 HCIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHUM, SIBJSIOMIMXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TeOpUsl, aHaldu3, CHUHTE3, KilacCuUKaIus, MEePUOJUYHOCTh, HaAOIIOACHUE,



AKCIEPUMEHT, MOJICIMPOBAaHNE, H3MEpPEHHE, MOJCNb, SBJICHUE, ITapPHUKOBBIN
a3 dekT, TeXHOIOT U, MaTepraIbl.

dusuKa: Marepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, AJIEKTPUUECKUH 3apsj, MPOBOJIHUKH,
MOJTYIIPOBOAHUKH, JTHUAJICKTPUKHA, (POTOJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHME BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTATUINYECKAs
pemérka, CIUlaBbl, (PU3NYECKUE BEITUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/TbI, COJTHIIE.

buonorusi: ¢orocunrtes, apixanue, Omochepa, dKOCHCTEMa, MHUHEPATHHBIC
yI00pEHUSI, MUKPO3JIEMEHTBI, MAKPOAJICMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpalIbl, TOPHbIE MOPOIDI,
TIOJIC3HBIE UCKOIIaeMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBLIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, TPUHSATHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue ONbITa ACSITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMHMOpmalmeit o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHONICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 337]a4, BBIMOTHCHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICT B OCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHHOW, WH(OPMAIIMOHHON M YHUTATEILCKOW KYIbTYPhl, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TI03HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh M
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIATAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBHUIYAJTLHON TPASKTOPHH TMPOJTOHKCHHUS 00pa30oBaHUs C YIETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAaHHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHMUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIICHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOIHON CpeoH, sl MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YYCOHBIX MpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO W OCYILECTBICHUIO y4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HaHUMU: PACKPBIBATh CMBICI XMMHYECKUX MOHSTHUH (BBIACIATH UX XapaKTEPHbIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XUMMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX TPEICTABICHUN BBIABISTh U XAPAKTEPU30BATH CYILIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHUE HCIOJIb30BaTh MOCTABICHHBIE BOMPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHUE HaOIoIaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

yMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHTh Pa3IMyYHbIE METOJABI M 3aIPOChl MPHU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
00acTd  UCHOJb30BaHMUS ~HMHPOPMALIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOIHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCHONb30BaTh M aHAJU3UpOBaTh B TMpolrecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUS 3aJaBaTh BOIpPOCHl (B XOje Auaiora U (Wiu) JUCKYCCHH) TIO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTH B YCTHBIX M IUCHbMEHHBIX TEKCTaX; JeNaTh MPE3eHTAINI0
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOW W MCCIEAOBATENbCKOW  JEATENbHOCTH  MPU  PEIICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcaibHble yieOHbIE el CTBHUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 337la4, CaMOCTOSITEIbHO COCTABJIATh WM KOPPEKTUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HAy4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATCIBHOCTA 1O  TIOJYyYEHUIO HOBOI'O  3HAHUS, €ro HWHTEPHIpEeTaIuu,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOydeHuss ¢ 8 kaacce y oOydaromierocs OynyT c(opMUpOBaHbI
CIIEYIOIINE TIPEAMETHBIE PE3YyJbTaThl HW3YyYCHHUS XUMHUM Ha YriayOJICHHBIM
YPOBHE:

PacKpbIBaThb CMBIC OCHOBHBIX XHMHWYECKHUX TIOHSATHM: aTOM, MOJIEKYJIa,
XUMUYECKUN DJIEMEHT, METAI, HEMETAUI, aJUIOTPOIHS, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOIHAs), BAJICHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MaccoBasl JOJs1 XHWMHUYECKOTO »JJEMEHTAa B COCIUHEHUH,
MOJISIPHBIA 00BbEM, OTHOCUTEIbHAS TUIOTHOCTh T'a30B, OKCHU/I, KHCIIOTa, OCHOBAHHUE,
conb, aM(OTEepHBI OKcHI, aM(OTEPHBIH THUIPOKCHI, XHUMHUYECKas peaKIlus,
KJaccuPuKarusl peakiyii: peakiiui COSIUHCHUS, PEaKIIUU PA3I0KECHUS, pEeaKIuu
3aMEIICHUS, PEaKIIMu OOMEHa, JK30- W DHIOTCPMUUYECKHE DPEAKIIUU; TETUIOBOU
adexT peakuu; SAPO aToMa, SJIEKTPOHHBIM CIOW aToMa, aTOMHas OpOHTab,
pagnyc aTroMa, XMMHUYECKas CBA3b, MOJISIPHAS WM HEMOJISIPHAS KOBAJCHTHASI CBS3b,
WOHHAsl CBSI3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MAaccoBas JOJIsI BEIIECTBA
(TpolieHTHAsI KOHIIEHTpAlMs) B pacTBOpPE, MOJIApHAs KOHIIEHTpAIlUs BEIIECTBA B
pacTBOpE; BIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEIN U
BOCCTAHOBUTEIIH, OKHCJICHUE u BOCCTaHOBJICHHUE, OKHCJIUTEIIHLHO-
BOCCTAHOBHTEJIbHBIC pEaKIIMU, METO/I AJICKTPOHHOr0 OaaHca;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XHMHYECKHX TOHSATHM W
MIPUMEHSTh 3TH MOHATHUSA IMPHU ONKUCAHUM BEIIECTB U MX MPEBPAILICHUN;

HCIIO0JIh30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJIi COCTaBJICHUsI (OpPMYJ BEIIECTB
Y YPAaBHEHUH XMMHUYECKUX PEAKIUM;

OTpeeATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCAMHEHUSIX,
CTENEeHb OKHCIIEHUS AJEMEHTOB B OWHAPHBIX COCAMHEHUSX, MPUHAJIC)KHOCTD
BEIIECTB K OMpPEIETICHHOMY KJIacCy COeAMHEHUI 10 popMysaMm, BUABI XUMUYECKOU
CBsI3U (KOBAJICHTHOM ¥ MOHHOW) B HEOPTaHUYECKUX COCTMHEHUSX;

PacKpbIBaTh CMBICH 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, IMOCTOSHCTBA
cocraBa, l[lepmomnueckoro 3akona J[. M. Menneneea, aTOMHO-MOJICKYJIAPHON
TEOpHUH, 3aKOHA ABOTaJpo U €ro CIEACTBUM, MPEICTABICHUN O HAYYHBIX METOJax
MIO3HAHWS, B TOM YMCJIE OKCIEPUMEHTAIBHBIX M TEOPETUUECKUX METOAAX
VCCJICIOBAHMS BEIIECTB U U3YYCHUS XUMHUYECKUX PEAKIINN;

JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJNYECKOM 3aBUCMMOCTH  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MOJ0XeHus B [lepuoguyueckoi cucreme:

ONMMCHIBATh W XapakTepu3oBaTh Tabmuunyro ¢opmy Ilepuogmaeckoit
CHUCTEMbl XUMHUYECKHX DJIEMEHTOB: pa3jnyaTh MOHITHUS «rjaBHas moarpymnmna (A-



rpymmna)» u «mnodounas noxarpymnmna (b-rpymma)», «manasie TeprHoab» U «OOJbIINe
EPUOIBI»;

COOTHOCHTHh 0003HAa4YEHHUsS, KOTOphle MMEIOTCS B Tabmuie «llepmogmdeckas
cuctemMa xumudeckux odnemeHtoB J[. WM. MenneneeBa», ¢ YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij
sJipa, 00IIIee YMCIIO0 AIEKTPOHOB U PACIIPECIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

OOBSICHATH CBS3b TMOJOXKEHUs JyeMeHTa B Ilepuommueckoid cucreme ¢
pacrpenescHUEM JJISKTPOHOB TI0 JHEPTeTUYECKUM YPOBHSM, IOAYPOBHSIM M
OpOUTAIIIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIAaCCU(UIIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPraHMYECKHUE BEIICCTBA,
XUMUYECKHE PeaKinu (10 YUCITYy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO
TETIOBOMY 3P DEKTY);

XapakTepu3oBaTh (ONMUCHIBaTh) (PU3MUECKUE U XMMHUYECKHE CBOWCTBA
MPOCTHIX M CIOXHBIX BEIIECTB: KUCIOPOAa, BOJOPOAA, BOABI, OOIINE XUMUIECKUE
CBOMCTBA OKCHJIOB, KHCJOT, OCHOBAaHHUM M COJICH, TE€HETUYECKYIO CBS3b MEXIY
HUMH, TOATBEP)KIAsT MPUMEpPaAMU MOJICKYJIIPHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIUK;

OIMKCHIBATH POJIb KUCIOPOJIA, BOJAOPOAA U BOJIbI B MPUPOJHBIX Ipolleccax, B
KUBBIX OpPTraHW3MaX, UX MPUMCHEHHE B PA3IUYHBIX OTPACISAX MPOMBIILICHHOCTH,
BO3MOXKHO€ HCIIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTUSX;

OOBSCHATh W TPOTHO3UPOBATH CBOKMCTBA BEIICCTB B 3aBUCHMOCTH OT HUX
coCcTaBa M CTPOEHHUS, BO3MOXXHOCTH TPOTEKAHMS] XMUMHUYECKUX MPEBpaAICHUN B
Pa3IMYHbBIX YCIOBUSX;

BBIYKCIIATh OTHOCHTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BECIIECTB,
MOJIIPHYIO MAacCy CMECH, MOJIbHYIO JIOJIF0 XUMUUYECKOTO DJIEMEHTA B COCTMHCHUH,
MAacCOBYIO JOJII0 XMMHUYECKOro 3JeMEHTa Mo (opmylsie COeAMHEHUs, HaXOIUTh
MPOCTEHIITYI0 (POPMYITy BEIECTBA MO MAaCCOBBIM HJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIO BEILECTBAa B PAacTBOPE, MOJSIPHYIO KOHIEHTPALMIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUSIM XUMHUYECKON peaKilnu;

MPUMEHSATH OCHOBHBIE OINEPAIlMH MBICTUTEIBHON ACSITEIILHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHE, 0000IIEeHNE, CUCTEMAaTU3aIuIo, KiIacCU(pUKAIINIO, BBISIBICHUE
MPUYHHHO-CIICICTBEHHBIX CBSI3€H — M1  HM3Yy4CHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKINi, €CTECTBEHHO-HAYIHBIC METO/IbI TIO3HAHUS — HAOIOACHHUE,
U3MEpEeHne, MOJCIMPOBAHUE, JKCHEPUMEHT (pealbHBIA U MBICICHHBIN) — JUIs
OCBOEHUS Y4eOHOTO COZCPIKAHUS;

pacKpbIBaTh  CYIIHOCTH  IPOILIECCOB  OKHUCJCHUSI ¥  BOCCTAHOBJICHUS,
COCTaBIIATh YPaBHEHUS IMPOCTHIX OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUi
(METO/I0M AJIEKTPOHHOTO OajaHca);



YCTaHABJIMBATh CBS3M MEXIY peajbHO HAOIIOJAEMbIMU XUMHYECKUMU
SBJICHUSIMHU U TIPOLIECCAMU, MPOUCXOAIIMMHA B MAaKpO- U MUKPOMUPE, OOBICHATH
MPUYHHBI MHOTOOOPA3usl BEIIECTB, COOTHOCUTh XUMHUYECKUE 3HAHUS CO 3HAHUSMHU
JIPYTUX y4eOHBIX MPEIMETOB;

coomonar mpaBwia  Oe3omacHoil  paboTel B J1abopaTopuu  MpHU
UCIIOJIb30BAaHUM XMUMHUYECKOM ToCyAbl W OOOpYy/IOBaHHSA, a TakKe IMpaBuia
oOpalieHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKLUMSIMU BBIIIOJHEHUS
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX PAOOT MO MOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BelIecTB (BOAOPOJAa M KHUCIOpPOJa), MPUTOTOBICHUIO PAaCTBOPOB C
ONPENEIICHHOW  MacCOBOM  JOJIEM  PACTBOPEHHOTO  BEUIECTBA, PELICHUIO
AKCIIEPUMEHTAJBHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX
COCIUHCHUIY;

JEMOHCTPUPOBATh  BIIAJICHUE OCHOBAMHU  XMMHYECKOM  T'PAMOTHOCTH,
BKJTIOYAIOIICH YMEHHUsSI 0€30MacHOro oOpalleHusl ¢ BEUIECTBAMH, HCIIOIb3yEMbIMU
B MOBCETHEBHOM JKU3HU, a TAKXKE 3HAHHME MPAaBUJI MOBEJICHUS B LIETSAX COepexKeHUs
3I0POBbSI U OKPYKAIOIIEH CPEBL.

K koH1y oOyueHus B 9 Kjacce npeiMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh () OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

e PpACKpbIBaTb CMBIC]I OCHOBHBIX XUMHUYECKUX IOHATHUNH: XMUMHUYECKHUU
AJEMEHT, aTOM, MOJIEKYJIAd, WOH, KaTHOH, AHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEILECTBO, BAJIEHTHOCTb, DJJIEKTPOOTPULIATEIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUYECKasl peaklus, XUMUYecKas CBs3b, TEIIOBON 3(PPeKT
peakuuyd, MOJb, MOJSPHBIM  O0OBEM,  pacTBOp,  BIEKTPOJIUTHI,
HEDJIEKTPOJIMTBL, DJIEKTPOJUTHYECKAs IUCCOLMALNS, PEaKLUd HOHHOIO
oOMEHa, Karalu3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMble U
HEOOpaTUMBbIe pPEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIUH,
OKUCIIUTENb,  BOCCTAHOBUTEJIb,  OKUCIEHWE U  BOCCTaHOBIICHHUE,
aoTponusi, aMpOTepHOCTb, XUMHUYECKasi CBS3b (KOBaJCHTHAasi, MOHHas,
METaUIMYeCcKas), KpUCTAJUIMYECKasl pEIETKa, KOPpPO3Us METAIUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM pEaKkUuH, MPEACIbHO JOIyCTUMAs
koHueHtpauus [1JIK BemecTsa;

e WUIIOCTPUPOBATH B3aWMOCBSA3b OCHOBHBIX XHMHWYECKUX IIOHATUH U
IIPUMEHSTD 3TU ITOHATHS IIPY ONIMCAHUU BELIECTB U UX IIPEBPAICHUM;

e HCIONb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBlieHUs (opmyn
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OMNpPENENATh BAJICHTHOCTh U CTENEHD OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, MPUHAMICKHOCTH BEIIECTB K
ONpeNeIEHHOMY KIJIACCY COEAWHEHUW Mo (GopmyiaM, BUJ XUMHUYECKOU
CBS3M (KOBAJIECHTHAsl, WOHHAs, METAJUINYECKas) B HEOPraHUYECKUX



COCJIMHEHUAX, 3aps]l MOHA M0 XMMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PAacTBOpaxX HEOPraHMYECKUX COCIUHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich Ilepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabmmmunyio dopmy [leprmomnyueckoit CUCTEMBbI XMMUYECKUX DJIEMEHTOB:
pa3nuyuarth TOHSTHUS «IJIaBHas moArpymnmna (A-Tpynma)y U «mobodHas
noarpynna (b-rpynma)», manble U OOJbIIME MEPUOABI, COOTHOCHUTH
0003HAYEHUSI, KOTOPHIE HWMEIOTCS B TEPHOJUYECKON Tabnwie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AMEMEHTOB (COCTaB W 3apsa  sijapa, oOImee YHCIO JJICKTPOHOB U
pacmpenelieHue HMX 1O DJJCKTPOHHBIM CJIIOsIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCAWHECHUH B
npejenax MaliblX MEePUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMUUYECKUE BJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (MO YUCIAY U COCTABY YYaCTBYIOIIMX B PEaKIMHU
BEIIECTB, MO TEIUIOBOMY d(PQEKTy, M0 U3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHENU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TOJATBEPKIas OIMUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKHUX PEaKIU;

COCTABJIATh YPaBHEHHUS DJIEKTPOJUTHUYECKON  JTUCCOIUMAIUM  KUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA MOHHOTO
oOMEHa, ypaBHEHHMS peaKUui, MOATBEPKAAIONIUX CYLIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKY BEIIECTBAMHU PA3IMUYHbBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIUil
MOCPEACTBOM COCTABIICHUSI DJIEKTPOHHOTO 0ajlaHca 3TUX PEaKIUi;
MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TMPOTEKAaHHWS] XMMHUYECKUX TIPEBPAICHUNA B PA3THMYHBIX
YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO U MOJSPHYIO MAaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOro »JJeMeHTa 1o ¢opmyle
COCIMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH PacuEThl
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

coOnofaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCYyIOH |
nabopaTopHbIM  O00OpYJIOBaHHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKUHUSIMA 1O BBIIOJHEHHUIO



7a00paTOPHBIX XWMHYECKHX OMNBITOB IO TIONYYCHUI0 W COOWPAHUIO
ra3o000pa3HbIX BEIIECTB (AaMMHAKa U YIIIEKHCIIOTO ra3a);

MPOBOANTh  PEAKIIMU,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
pa3IMYHbBIX BEIIECTB: PACIO3HABATH OIMBITHBIM MYTEM XJIOpUI-, OpPOMHUI-,
uonuI-, KapoboHat-, ¢ocdar-, cuIMKaT-, Ccyiab(par-, THIPOKCUI-HOHBI,
KaTUOHbI aMMOHHUSI M HOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEpAIlMH MBICITHTEILHON ACATEIHPHOCTH — aHAJM3
U CHHTE3, CpaBHCHHE, OOOOIICHUE, CHCTEMaTH3allMIO, BBISBIICHHE
MIPUYMHHO-CIICJICTBEHHBIX CBSI3CH — IS M3y4eHUs CBOWCTB BEIICCTB M
XAMUYECKUX PEaKIUi, EeCTECTBEHHO-HAyYHbIE METOAbl TIO3HAHHUS —
HAOJIIO/ICHUE, W3MEpPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (pEaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KIIACC

Ne

HaumeHoBaHMe pa3iesioB u

KoaudecTBO 4acoB

KonTposbHbie

IIpakTudyeckue

DJleKTpOHHBIE (LM poBbIE)

n/n TeM NPOrPaMMbI Bcero oOpa3oBaTeJibHbIE pecypChl
padoThbI padoThI
Pasnea 1. [lepBonayajibHble XMMUYECKHE TOHATHS
Xumusi — BakHast 00J1aCTh
11 €CTECTBO3HAHMS U 5 9 bubmmoreka [IOK
' IPAKTUYECKOM EATENEHOCTH https://m.edsoo.ru/7f41837¢c
YesoBeKa
12 BemecTBa 1 XuMH4uecKue 28 1 but6moreka [JOK
' peaknuu https://m.edso0.ru/7f41837¢c
Hroro mo pazaeny 33
Paznen 2. BaxkHeiimme npeacTaBuTe/ Il HEOPraHMYeCKMX BellleCTB
51 Boznyx. Kucnopon. [lonsitue 7 bubmmorexa [IOK
' 00 oKcuaax https://m.edsoo.ru/7f41837¢
Bognopon.Ilonatue o kucinorax bu6muotexa LIOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [ToHsiTHE 00 bub6mmoreka [JOK
2.3 9 1 1
OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHEIE KJIaCCHI 15 1 1 bu6moreka IIOK

HEOPraHUYECKUX COCTUHEHUHN

https://m.edsoo.ru/7f41837¢c



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

Uroro no pazneny 39

Paznea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 31emMeHToB /. U. MenaeneeBa. CTpoeHne aToMOB.

XumMunueckas cBsizb. OKHCJIUTENBLHO-BOCCTAHOBHTEIbHbIE Pe€aKnuu

[Tepuonnyeckuii 3aKoH U
31 ITepuonnueckas cucrema 10 bubmoreka [IOK
XUMHUYECKUX 31eMeHToB JI. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToMa
XUMUYECKast CBS3b. BuGmiorexa LOK
32 OwicTeIIbHo- 15 . https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIBHBIC PEAKIIUH
bu6mmoreka [JOK
Hroro o paszeny 23 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 5 bubmotexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102 4
I[TPOT'PAMME



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

9 KUIIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 IToBTOpEeHuE u yriydiieHue 3HaHUN 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS T CCOLIUALIHSL. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u eé 6 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmioreia LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COSNUHEHUS
Wroro 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
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Paznena 3. MeTaJsIBI M X COCIUHEHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 20
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMms 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
n/n Tewa ypoxa Bcero Konrpoapitbie | - Hpakririeckie u3ydeHus | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl

1 [Ipenmer xumun. Posib XUMUU B KU3HU 1 bubmioreka [IOK
yenoBeka. Tena u BeniecTsa https://m.edsoo.ru/ff0d210c

5 [TonsiTue 0 MeTO/aX TO3HAHUS B 1 bubmoteka [JOK
XUMUHU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuia

3 paboThI B JIAOOPATOPHH U MTPUEMBI 1 bubmorexa [IOK
oOpaiienus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM »

4 Uucteie BemecTBa U cMecH. CITocoOb! 1 bu6mmoreka [JOK
pa3zesieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTueckas pabota Ne 2

) «Pa3znenenue cmeceil (Ha npumepe 1 brtamorexa [IOK

. https://m.edsoo.ru/ff0d28c8
OUYHMCTKH MIOBAPEHHON COJIN)»
bu6mmoreka [JOK

0 ATOMBI I MOTISKY IEL L https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX AJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u cliOKHBIEC BEIIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIAPHOE yUYEHUE 1 bromiorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

10 Xumuueckas popmysa. BaaeHTHOCTD Egggﬁﬁ::g;gg}:fo d2eae
aTOMOB XUMUUYECKHUX IJIEMEHTOB
11 BaneHTHOCTE AaTOMOB XHMMUYECKHUX bu6moreka [JOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2eae
12 OTHOCHTENbHASI aTOMHAs Macca. bubmuotexa [JOK
OTtHOcuTENbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 70711 XMMHYECKOT O bubmotexa [JOK
SJIEMEHTA B COEIUHEHNU https://m.edsoo.ru/ff0d350c
14 MaccoBast 70711 XHMHIECKOT' O bubmioreka [IOK
AJIEMEHTa B COCTMHEHUHN https://m.edsoo.ru/ff0d350c
15 KonnuecrBo BemecTBa. Monb. bubmoteka [JOK
MonsipHas Mmacca https://m.edsoo.ru/ff0d5230
16 Pemenue 3amaq Ha HaAXOXKJCHUE bu6mmoreka [JOK
KOJIMYECTBA BELIECTBA https://m.edsoo.ru/ff0d5230
17 du3NYECKUe U XUMUUECKUE SIBJICHUS. bubmoteka IJOK
XAMHUYECKAS] PEAKLIHS https://m.edsoo.ru/ff0d37fa
18 IIpu3Haku 1 ycaoBusl NpOTEKaHUS bubmmorexa [IOK
XUMHYECKUX PEaKIIHii https://m.edsoo.ru/ff0d3al6
19 3aK0H COXpaHEHHS MacChl BEIIECTB. bubmuorexa [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
bubmotexa [JOK
20 XHUMIECKIC ypaBHEHILA https://m.edsogru/ﬁ0d3b88
bubmoteka [JOK
21 e https://m.edsogru/ﬁ0d3b88
bubmotexa [JOK
22 e https://m.edsogru/fdeSbBS
23 XUMHUYECKHE YPAaBHEHUS bu6mmoreka LIOK
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https://m.edsoo.ru/ff0d3b88

Brrancnenns KOJIMYECTBAa, MaCChbl

24 BEIIIECTBA 10 YPAaBHEHUAM XUMHYECKUX bubmorexa HOK
N P https://m.edsoo.ru/ff0d5708
peaxiuii
BrrunciaeHust KoJuuecTBa, Macchl
25 BEILECTBA 110 YPABHECHHUAM XUMHYECKUX bubmorera HOK
B . yp https://m.edsoo.ru/ff0d5708
peaxuui
BrrunciaeHus KoIn4ecTBa, MacChl
26 BEIIECTBA 10 YPABHEHUAM XUMHUYECKUX bubmiorexa TTOK
patoyp https.//m.edsoo.ru/ff0d5708
peaxiui
97 Pemenue 3a1a4 no ypaBHEHUAM
XUMHUYECKUX PEaKLHil
98 Pemenue 3ama4 no ypaBHEHUSAM
XUMHYECKUX PEaKLnil
Kiaccudukanus XuMU4ecKuX peakiiui
29 (coe I/IH(I()?HI/ISI A3JI0KCHUS " bubmiorexa LIOK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs], 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
30 sHIUKIIonequcT. O0o001eHnE U bubmiorera TTOK
’ B https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alHs 3HAHUH
31 O06o0meHne 3HaHUH 110 TeMe bu6mmoreka [JOK
«BelecTBa 1 XMMHUECKHE PEAKIITN https://m.edsoo.ru/ff0d40c4
39 KonTponsHas padora Nel mo teme bubmuorexa [IOK
«BelllecTBa 1 XMMHUYECKHE PEAKITUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras
33 Bo3ayxa. Kuciopom — 31eMeHT U bubmorera TOK
yxa. p https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
34 du3UUeCKHe U XMMHYSCKUE CBOMCTBA Bbu6moreka [JOK
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KHCIIOpOo/Ia (peakiuy OKUCIICHHUS,
ropenue). [TonsTue 00 okcumax

https://m.edsoo.ru/ff0d4614

Crnoco0bl IOTy4YeHUs! KUCIOPO/ia B

35 1abopaTOpPUU M TPOMBITIICHHOCTH. bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumenenue kucnopoaa
TennoBoit 3¢ pexT XUMHIECKOH
36 pEaKIru, MMOHSITHE O bubmioreka [IOK
TEPMOXUMUYECKOM YPABHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y HIOTEPMHYECKUX PEAKITUIX
Pemenue 3aay Ha HAXOXKJICHUE
37 TEnJ0BOro 3 hexkTa XUMUIECKUX
peakuit
Pemienue 3a1a4 Ha HaXOXKIEHUE
38 TEIJI0BOro 3 pexra XuMUIECKUX
peakiui
TonmmBo (HedTh, yrojib U METaH).
39 3arpﬂ3Helineq1;03n}}]1xa, CIOCOOBI Z:ro brbmiorexa LIOK
https://m.edsoo.ru/ff0d4c4a
MIPEIOTB pAIICHHS
[TpakTraeckas padbora Ne 3 mo Teme
40 «§OHY‘I€HI/I6 u IZo61z1paH1/Ie KHCJIOPOJA, Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHE €ro CBONUCTBY»
41 Bomopox — sneMeHT u mpocToe bubmoteka [JOK
BelecTBo. Haxoxienue B mpupoje https://m.edsoo.ru/ff0d4dd0
42 ®Ou3nYeCcKue U XUMUYSCKHIE CBOICTBA bubmioreka [IOK
Bostopona. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4ddo
bu6moreka [JOK
43 Honsrie o kuenorax https://m.edsoo.ru/ff0d50d2
44 [TonsTHE O comsax bu6mmoreka [JOK
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Cnoco0bl IOTy4eHuUs: BOJOPO/a B

bu6mmoreka [JOK

45
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTnueckas pabota Ne 4 mo Teme

46 «ITonyuyenue u cobupaHue BoIopoaa bubmorexa IOK

Y . p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3Y4YEHHE €ro CBONUCTBY»

47 MognsipHblil 00bEM ra3oB. 3aKoH bubmmorexa [IOK
ABorajapo https://m.edsoo.ru/ff0d542e
Brruncnenns o0néMa, KOIUYECTBA

48 BECIISCTBA I'a3a 110 €ro U3BECTHOM bubmorexa HOK

m . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA U 00BEMY
Brruncienns 006MOB I'a30B 110

49 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorera IIOK
P . peaxd . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B

50 Brruncnenre oTHOCUTENBHON bu6mmoreka [JOK
IUIOTHOCTH T'a30B https://m.edsoo.ru/ff0d5708

51 duznvecKre U XUMHYECKHE CBOMCTBA bubmoteka IJOK
BOJIBI https://m.edsoo.ru/ff0d587a

59 CocraB ocHoBaHuii. [TonsiTe 00 bu6moreka [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HaceineHHblie

53 u HZ;HaCBI peHHBIIe) ACTBOPEI B bubmorexa HOK

H P P https://m.edsoo.ru/ff0d5b40
MaccoBas 70J1s1 BEIIeCTBa B pacTBOpE

54 Pemienue 3aga4d Ha BRIYUCICHUE bubmioreka [IOK
MaccOBOMH JI0JIM BEIECTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40

55 Penienue 3aga4y Ha BBIYMCICHHE bubmoteka [JOK
MAacCcOBOM JI0JI BEIIECTBA B paCTBOPE https://m.edsoo.ru/ff0d5b40

56 Pemenne 3a1a4 Ha BEIYNCIIEHUE bu6mmoreka [JOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

MAacCOBOI JI0JIU BELIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[TpakTuueckas pabota Ne 5 mo Teme
«IIpuroroBiieHre pacTBOPOB C

bu6moreka [JOK

57
onpenenéHHON MacCOBOM 0TI https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA
58 O0o001eHne 3HaHUH 10 TeMe
«Kucnopoxn. Bonopoa. Bona»
59 KonTponbHas padora Ne2 o teme bubmmorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
60 OKcubl: cocTaB, KJIaccu(puKaus, bubmioreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue ¥ XUMHYECKHE CBOICTBA
61 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
62 OcHoBaHUs: cOCTaB, Kiaccuduxamnus, bubmotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
IToyyeHnue U XuMH4Y€ECKUE CBOMCTBA bubmmoreka LIOK
63 .
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
64 KucnoTsl: cocras, kiaccuduxaus, bubmotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
65 [Tonyuenue u XumMru4ecKkue CBOMCTBA bubmuotexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comm (cpemHue): HOMEHKIATYPa,
66 CHOCOéBIfHO )eHI/Iﬂ XI/IMI/I‘IZ(IJ)KI/IG bubmorexa [TOK
y AYAEHITL https://m.eds00.ru/00ad9474
CBOICTBa
Comn (cpenHue): HOMEHKIIATYpa,
(cpenie) P bubmoteka [JOK
67 CIOCOOBI MOJTY4EHUs, XUMUYECKHE

CBOMCTBa

https://m.edsoo.ru/00ad9474



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[TpaxkTuueckas pabota Ne 6. Perienue
OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC

bu6mmoreka [JOK

68
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMH CHUIN
69 ['eneTnyeckas cBsI3b MEXKIY Kilaccamu bubmotexa [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edso00.ru/00ad9a50
70 I'eneTnueckas cBsI3b MEXIY KilaccaMHu bubmuotexa [JOK
HEOPraHUYECKUX COCIAUHEHHI https://m.edso0.ru/00ad9a50
71 ['eHeTnueckas cBA3b MEXK]y KiIaccamu bubmmorexa [IOK
HEOPraHMYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
O6o0mIeHne 1 cucTeMaTH3aLUs
72 3HaHUM 110 TeMe "OCHOBHBIC KJIACCHI bubmorexa TIOK
“n https://m.edsoo0.ru/00ad9cb2
HEOPraHWYECKUX COCTUHEHUN
KonTponbHas padora Ne3 o Teme
73 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COETMH CHU I
[TepBbIie MONBITKN KJIaCCUPUKAUN
74 XUMHYECKUX dJIeMeHTOB. [IoHsATHE O bubmorexa TIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
[Tepuonnueckuii 3aKoH U
pHoA bu6mmoreka [JOK
75 [Tepuoanyeckas cucreMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemeHnToB /1. 1. MenneneeBa
76 [Teproasl, TPyMIIBI, TOATPYIIITHI bubmorexa TIOK
P > TPYHIEL 24 https://m.edsoo.ru/00ada52c
77 Crpoenune atomoB. CocTaB aTOMHBIX bubmmorexa [IOK
sep. Mzotormbl https://m.edsoo.ru/00ada342
78 CtpoeHue SIEKTPOHHBIX 000JI0YEK bubmotexa [JOK

aTOMOB 3J1eMeHTOB [leprnoanyeckon

https://m.edsoo.ru/00ada6bc
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cuctemsl [. 1. MenneneeBa

CtpoeHue 3IeKTPOHHBIX 000JI0YEK

79 aTOMOB 3J1eMeHTOB [lepuoandeckoit bubmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenneneeBa
CtpoeHne dIeKTPOHHBIX 000JI0YEeK
. bu6moreka [JOK
80 aToMOB 3J1eMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menneneepa
BrinonHeHue ynpaxHeHU Ha
81 CTPOEHHUE IEKTPOHHBIX 000JI0UYEK bubmmorexa [IOK
aToMOB 3J1eMeHTOB [leproanueckoi https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKkTepucTuKa XUMHUYECKOTO
82 AJIEMEHTA I10 €ro MOJIOKEHUIO B bubmotexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoanueckoro 3akoHa
83 JUTSL pa3BUTHUSL HAYKU U TIpakTuKu. /. bubmmorexa [IOK
N. MenneneeB — y4€HbIN, eaaror u https://m.edsoo.ru/00ada96e
rpaKJIaHuH
84 DIEKTPOOTPUIIATEIHLHOCTh ATOMOB bubmmorexa [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
85 Hontast ximiieckas Ceash https://m.edsoo.ru/00adac34
bubmioreka [IOK
86 Horiast ximireckas cossb https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
87 Horast ximireckas cosisb https://m.edsoo.ru/00adac34
88 KoBanenTHas noisipHast XaMuueckast bubmorexa [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
89 KoBanenTHas HemosnsipHast XuMudeckas bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6moreka [JOK
%0 CTeneH okucIeHiA https://m.edsogru/OOadanB
bu6mmoreka [JOK
9 (TereHb OKHCICHIA https://m.edsogru/OOadanS
92 OKHCIUTETHbHO-BOCCTAHOBUTEIbHBIE bubmuorexa [JOK
peaxuu https://m.edsoo.ru/00adb076
93 OKHCIIUTEIH U BOCCTAHOBUTEIIN bubmorexa TIOK
https://m.edsoo.ru/00adb076
94 OKHCIUTEIN U BOCCTAHOBHUTEIN bubmorexa [JOK
https://m.edso00.ru/00adb076
95 OKHCIUTEIN B BOCCTaHOBUTEIIN bu6mmorexa [IOK
https://m.edso00.ru/00adb076
OO0o01IeHN e 3HAHUH 110 TEME
96 «Ctpoenue aTtoma. XUMHUYECKas
CBSI3bY
KonTtponbeHas pabora Ned o reme
97 «Crpoenne atoma. XuMHIecKas brtamorexa [IOK
https://m.edsoo.ru/00adb486
CBSI3bY
08 PesepBHbIii ypok. O0o01eHue u bubmuorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00adb33c
99 Pe3epBHblii ypok. O000111€HUE U bubmuorexa LIOK
CHUCTEeMaTH3aIus 3HAHUI https://m.edsoo.ru/00ad9cb2
100 Pe3epBHbIii ypok. O6001IeHUE U bubmorexa [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
101 PesepBHbIii ypok. O6001eHe 1 bu6mmorexa LIOK
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cUCTeMaTU3alus 3HAHUI

https://m.edsoo.ru/ff0d61c6

102 PesepBHbIii ypok. O000IICHHE U

cHUCTeMaTH3alus 3HAHUI

bu6moreka [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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9 KUIIACC

Kosu4yecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bubmmorexa [IOK
XUMHYECKuX sjieMeHToB /1. 1. https://m.edso0.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [TOK

) https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmoteka IJOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMudueckoi ¢BSI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbsnas padora Nel mo reme

5 «IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX pa3fIeoB Kypca 8 Kjaccay

6 Knaccuukanus XumMmmuaeckux 1 bubmioreka [IOK
pEaKLUi 1O PA3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTe O CKOPOCTU XMMUUYECKOU

7 eakuuu. [IoHITHE O TOMOrE€HHBIX U 1 Bubmiorexa HOK
P ' https://m.edsoo.ru/00adbe9a
reTepPOreHHBIX PEaAKITUsIX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 @akTopsl, BIUSIONME HA CKOPOCTh 1

XUMHYECKON pPE€aKknuun 1 MOJIO0KEHUEC

https://m.edsoo.ru/00adc28c
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XHUMHUYECCKOI0 paBHOBECUSA

OKHMCIIUTEIBHO-BOCCTAHOBUTEILHBIC

bubmoteka IJOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teo DIIEKTPO ecKo
10 HCS(I;I ;[leeiI H;pCj;II;II::I{ﬂe u Zlna6me bubmorera ITOK
A HHATIH. https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 Hounble ypaBHEHUS PeaKIAil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHUI B CBETE IPEICTABICHUN bubmorexa LIOK
pvn https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTHUECKOM TUCCOIIUALINH
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 peacTaBIICHU 00 Bubmorexa IOK
pel . https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECCKOMN TUCCOIUAIINH
bu6moreka [JOK
14 I1 7
OHATHE O THAPOTH3E COJICH https://m.edsoo.ru/00add9d4
15 O06o0011eHNe U CHCTEeMaTH3AIUS bubmotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padora Ne 1.
16 «Pemenne 3xcriepruMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3agauy
KonTtponbsHas padora Ne2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOLIUALIUS Bubmiorexa IOK
p a HHATA. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIMU B PACTBOPAX)»
OO6m1ast XxapakTepUCTHKA Tajor eHOB.
18 XuMHUYECKUE CBOMCTBA HA IIPUMEPE bubmorera TTOK
pUMEp https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposoapopoa. ComnsiHas KucioTa, bubmmorexa LIOK
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XUMHUYECKHE CBOMCTBA, MOTyYCHHE,
MpUMEHEHHUE

https://m.edsoo.ru/00ade104

[Ipaktueckas padorta Ne 2 mo teme

bu6moreka [JOK

20 «ITonyuenue consIHON KUCIOTHI,
7 o https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX eazpuﬁ €CJIM O/IH U3 brbmorexa [TOK
PEAIIIIL, A https://m.edsoo.ru/00ade488
peareHToB JIaH B U30bITKE
99 OO6m1ast XapakTeprCTHKA JIEMEHTOB bubmmorexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PUKALIUN CEPBI.
93 Haxoxnenue cepbl U €€ coequHeHn bubmuotexa [JOK
B IIpupojie. XUMHUYECKHUE CBOICTBA https://m.edsoo.ru/00ade64a
cepsl
CepoBo10po/1, CTpOCHUE, bubmoteka IJOK
24 .
(bu3NYECKre 1 XUMUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KHCIIOTA,
25 ¢busnyecKrue 1 XUMHUYECKHE CBOICTBA butmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUECKHE peakiuy, JIeKalue B
OCHOBE MPOMBIIIIEHHOTO CcIToco0a
26 MOTYYEHUS CEPHON KUCIIOTHI. bubmmorexa [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIiel cpeapl COeNNHEHUSIMU
cephl
97 Beraucnenne MaccoBoi 1071 BbIXOAa bu6mmoreka [JOK
MPOAYKTA PEAKLUN https://m.edsoo.ru/00adec8a
28 OO0mras XxapakTeprcTHKa JIEMEHTOB bubmorexa [IOK
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VA-rpynmsl. A30T, pacCpOCTpaHEHUE
B IIpUpOC, PU3NYECKUE U
XUMHYECKUE CBOMCTBA

https://m.edsoo.ru/00adeeab

AmMHak, ero Gu3n4ecKue u

29 XUMUYECKUE CBOWCTBA, MOJTYYECHHUE U bubmorexa [JOK
> THOTYH https://m.edsoo.ru/00adf004
MIPUMEH CHUE
[IpakTueckas padorta Ne 3 o teme
30 «[Tonyuenne aMMuaka, U3y4eHHe ero brbmorexa [TOK
. v > 3YH https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KHCIIOTa, € PU3nYECKHe U bubmuorexa [IOK
XUMUYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHHEPAITBHBIX

32 no0peHnii. XUMHUYECKOE bubmorexa HOK
YAOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHHUE OKPYXKAIOIIEH CpeIbl
COCMHEHUSIMH a30Ta
®ochop. Oxeun dpochopa u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (b(bplljm(q\glme u brbamorexa [IOK

p 7 https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYCHUE
Hcnonbs3zoBanue gpocdaros B

34 KauecTBE MUHEPAJIbHBIX y100peHui. bubmmoreka LIOK
3arpsi3HeHHE PUPOTHON CPeJIbl https://m.edsoo.ru/00adfc20
¢dbocdaramu
VYraepoa, pacnpocTpaHeHHE B

35 pu ]3) e E)I/ISI/II‘)IGCKII)/IG U XUMUYECKHUE bubmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunel yriaepoaa, ux Gu3ndecKkue u bubmotexa [JOK

XUMHUUYECKHE CBOIMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOruyeckrue npodieMsl,
CBsi3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYronbHas KUCJIOTa U €€ CONU bubmorexa TIOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padorta Ne 4 mo Teme

38 "ITosrydyeHue yriekucioro rasa. bubmmoreka LIOK
KauecTtBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa IIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIiepoja
40 KpeMHuii 1 ero coenrHeHus bubmorexa TIOK
https://m.edso0.ru/00ae080a
[IpakTueckas padorta Ne 5. Permenue

a1 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmotexa [JOK
«BaxxkHelmme HeMeTallIbl U UX https://m.edso0.ru/00ae0bf2
COCITUHECHUS
KonTtponwsnas padora Ne3 o teme

42 «Baxxneinmme HeMeTallIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHEHUS
OO6m1ast XapakTeprCTHKa XUMUYECKHUX
3JIEMEHTOB — METaJIJIOB.

43 MeTtammyeckas CBSI3b U bubmoteka [JOK
MeTaJUIM4YecKasi KpUCTAJUINY €CKas https://m.edso00.ru/00ae103e
pemérka. dusnyeckue cBorcTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUUYECKHUH psJl bubmmorexa [IOK

HANPsLDKEHUN METAJIOB

https://m.edsoo0.ru/00ael1156
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O61ue criocoObl MoNTy4eHus
metajuioB. CruiaBel. BerduciieHus 110

45 aBHEHUAM XUMHYECKUX PEAKIIUN bubmorexa HOK
yp Ak, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareéHTOB COJACPIKUT
MpUMECH
46 TToHaTHE O KOPPO3UHU METAIIOB bubmorera TTOK
pp https://m.edso0.ru/00ael1278
bubmioreka [IOK
47
[lenounpie merael https://m.edsoo.ru/00ael4b?2
48 OKcuUIbI ¥ TUAPOKCHUIBI HATPHS U bubmmorexa [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 IllenouHO3EMENBHBIE METAIIIBI — bubmoteka [JOK
KaJbLUHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelimue coequHeHns KaabIus bubmorexa HOK
e H https://m.edsoo.ru/00ael15e8
51 O000111eHNE U CUCTEMATA3AIHS
3HAHUH
59 JKEcTKOoCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHUs https://m.edso00.ru/00ae1886
[IpakTueckas padora Ne 6 o reme
53 "XKEcTKOCTh BOIBI U METOMLI €€ bubmorexa HOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmioreka [IOK
54 Ao 7
TEOMIHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIC CBOWCTBA OKCHIA H bubmorexa [IOK
THUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edso0.ru/00ae1d86
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Oxcuibl, THAPOKCUABI M COJU XKee3a

bu6mmoreka [JOK

> (I u xenesa (M1) https://m.edsoo.ru/00ae35e6
58 O6o0011eHNe U cucTeMaTU3aIus
3HAHUHN
[IpakTrueckast paborta Ne 7. Pemenue
59 SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME bubmuotexa [JOK
«BaxHelnme MeTabl U X https://m.edsoo.ru/00ae3de8
COEITMHCHUS
Brruncnenus no ypaBHEHHIM
XMUMHUYECKUX PEaKIUi, €ClIu OANH U3
50 peareHToB JaH B H30BITKE UJIH bubmuorexa [IOK
COJIEPKUT MpUMecH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOH JI0JIM BBIXOZa MPOIYKTa
peaxiuu
61 O6o0011eHNe U cucTeMaTH3aIus
3HAHUHN
Kontponbsnas pabora Ned mo reme
62 «BaxkHe#mme MeTaIbl U UX
COCITUH CHHUSI»
63 BemectBa u Marepuaisl B bu6mmorexa IIOK
[MOBCETHEBHOM KU3HU YEJI0BEKA https://m.edso00.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE bubmmorexa [IOK
OKpY’KaroIen cpesibl https://m.edso0.ru/00ae4270
65 Ponp xuMuu B pemenun bubmuoreka LIOK
9KOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001IeHNE U bubmorexa [IOK
cHUCcTEeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/00ae0d0a
67 PesepsHbIii ypok. O6001ICHNE 1 bubmotexa [JOK
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cUucTeMaTU3alMA 3HAHUU

https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O6001IeHNE 1

cUCTEMATHU3alMA 3HAHUN

bu6moreka [JOK
https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
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