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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (enepanbHO pabodeit mporpaMMbl BOCTIUTAHHUS
U C Y4€TOM KOHLEMIMHU TMpernojaBaHus y4yeOHOro mnpeamera «XuUMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHTAHUS W PA3BUTUA OOYYAIOIIMUXCS CpEeICTBAMU y4eOHOTO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)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 XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiv3anuu TpeOOBaHHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUU CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
Mpo0JeM YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOHM, YHEPreTHUECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpoBaHUs KYJIbTYphl IMYHOCTH, €€ 001eH U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(ECCUOHANBHON JEATEbHOCTH;

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



CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHHSI K €CTECTBEHHO-
Hay4HBIM 3HAHUAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B OKOJOTHUYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAaHHBIM OTpa)keHHUEM 0a30BOW HAyKH XMMHH Ha OINpeeIEHHOM dTarne e€
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX IMOHSATUNA XUMHUHU, OCHOB
HEOPraHWYECKOM XUMHUHM W HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX TOHSATHU
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakiuun. OOe O3TH CUCTEMBI CTPYKTYPHO OpIraHHU30BAaHbl 10 MPUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIAPHOI'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUA;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHMS O CTPOCHUHU aTOMa U XUMUYECKOH CBA3H;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIMPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K JIpYTrOMY, BBITIOJHSS (PYHKIIMH OOBSCHEHUS U TPOrHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U TIOJyYEHHUs N3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEJICTABICHUS O XMMUYECKOW COCTABJISIIOLIEH HAyYHOM KAPTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOM IIPUPOABI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
NIO3HaHUS B Hayke. M3ydeHue XMMHUU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee U3y4YEHHBIX Y4E€OHBIX NpeameToB: «OKpyxaromuid mup», «buomorusa. 5—7
Kiaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU MPOUCXOAUT (POPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1a4ya
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBbl XUMHUYECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



Hay4YHbIM METO/IaM IO3HAHUS NPU U3YUYEHUU BELIECTB U XMMHUYECKUX PEAKIUii, B
(opMHUPOBAHUU U PA3BUTHH [TO3HABATEILHBIX YMEHUM U UX IPUMEHEHUH B Y4€OHO-
MO3HABATENIFHON M y4eOHO-HCCIEA0BATEIHCKON AEITEILHOCTH, OCBOCHUH TMPaBHUII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEr0o 0Opa3oBaHUs BaXKHOE
3Ha4YeHHe MPUOOPETH TaKUEe LIETIH, KaK:

— (opMUpOBaHHE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CHOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

—  HampaBICHHOCTh OOydYeHHsT Ha CHUCTEeMaTHYecKoe MPHOOIICHHE
O0y4arommMxcs K CaMOCTOSTENbHOM MO3HABaTEbHOM JAEATeNbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMMUH;

— obecrnevueHne yCIIOBUN, CIIOCOOCTBYIONINX TPHUOOPETCHHUIO 00yJarOITUMUCS
OIbITa PAa3HOOOPA3HOM JEATENbHOCTH, MO3HAHUS M CaMONO3HAHMSI, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3UYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue oOmEel (QYHKIUOHAIBHOM H €CTECTBEHHO-HAaYy4HOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSCHATH W OLEHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, MCIOJIb3Yys 3HAHUSA U OMbIT, MOJYYEHHbIE NPH H3yYECHUH
XVMHH, TPUMEHATH UX MPU PEHICHUH TPOOIIEM B TOBCEAHEBHOM KU3HU U TPYIOBOM
NeSITeNIbHOCTH;

— (¢opmupoBaHHE Yy OOy4arOHmIMXCS TYMAHUCTHUECKUX OTHOIIEHUH,
NOHMMAaHHUs UEHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJOTUYECKU
IEJIECO00PAa3HOro TMOBEAEHUS B OBITY W TPYIOBOW JAESITEIBHOCTH B ILENAX
COXPaHEHUS CBOETO 3/10POBbS U OKPYKAIOIIENH TPUPOJHON CPENIbI;

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS OOIIEYENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY NMpOQMIIs U HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OO111ee 9nCIio 4acoB, OTBEIEHHBIX I U3yUEHUSI XUMUHU HA YPOBHE OCHOBHOT'O
oO1rero oobpazoBanus, cocranisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henenmo), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).

«Pabouass mporpamma cdopmMupoBaHa ¢ Yy4éToM padodeill NPOrpamMmbl
BOCHMTAHUSD).

BocnuratenbHbld  MOTEHLMAT  NpEAMETa  «HA36AHUEe  npeoMema»
pean3yeTcs yepes:



NpUBJICUCHUE BHUMaHUs 00YJaIOIIUXCs K ICHHOCTHOMY acCIeKTy U3y4aeMbIX
Ha ypOKax SBJICHUM, OpraHu3aluio X padOThl C MOJy4aeMoil Ha YypoKe
COIMAIbHO 3HAYMMOW HH(pOpMaIuell — HHUIMUPOBAHUE €€ OOCYXKIEHUS,
BBICKA3bIBaHMS OOYYaIOIMMHUCS CBOET'0 MHEHHMS IO €€ MOBOJY, BHIPAOOTKHU
CBOET'0 K HEH OTHOIIICHMUS,

JEMOHCTPAIMI0 00YYaIOIUMCSI TIPUMEPOB OTBETCTBEHHOTO, TPa’kIaHCKOTO
MOBEJICHUS, TPOSIBIICHUSI YEJOBEKOMIOOUS U J0OpOCEepAECYHOCTH, Yepe3
10/100p COOTBETCTBYIOIIUX TEKCTOB JUISl YTEHUS, TPOOJIEMHBIX CUTYaIUH JIsI
00CYyXJIeHHUs B KJIAcCe;

MpUMEHEHUE Ha YPOKaX MHTEPAKTUBHBIX (PopM pabOTHI ¢ 00yJaIOIIUMHUCS:
WUHTEIUICKTYaJIbHBIX UTP, CTUMYIUPYIONIUX TO3HABATEIbHYI0 MOTHBAIIHIO
00 yJaroIuMXcs; AUIAKTHUECKOTO TeaTpa, I/ie TOTyICHHbIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B TEATPATBHBIX MOCTAHOBKAX; MUCKYCCHUW, KOTOPBIC NAIOT
00 y4aroIUMCsl BO3MOXHOCTh MTPHOOPECTH OTBIT BEICHUSI KOHCTPYKTHUBHOTO
IUanora, TPYNIOBOW paboThl Wi pabOThI B TMapaxX, KOTOpbIE yd4aT
oOyJaromuxcs KOMaHIHOM paboTe W B3aUMOJCUCTBHIO C JPYTUMH
00yJaromumMucs;

WHALMUPOBAHUE W  MOAAECPKKY  HCCIEHOBATEIIbCKOM  JAEATEIBHOCTH
0o0ydJaromMxcs B paMKax peaju3allid UMU WHIUBUIIYATBHBIX U TPYIIOBBIX
UCCIIEIOBATENbCKUX IPOEKTOB, YTO JAAacT OOy4arouuMmcs BO3MOXHOCTb
IPUOOPECTH HABBIK CAMOCTOSITENIbHOTO PELICHUs TEOPETUUECKOM MPOOIIEMBl,
HABBIK TeHEpUpoBaHUsT U OGOpMIIEHUS COOCTBEHHBIX WJEH, HAaBBIK
YBOXUTEIILHOI'O OTHOILIEHUS K YYXHM HAesM, OQOpMIIEHHBIM B paboTax
JIPYTUX HCCTeAoBaTeNiel, HaBBIK NYOJWYHOTO BBICTYIUICHUS TIEPes
ayIUTOPUEH, apr'yMEHTUPOBAHUS Y OTCTAUBAHUS CBOCH TOUKH 3PEHUS
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COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOmax Mo3HaHUs B XUMUHU. YHCThIE BElIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENbHAs aTroMHass Macca. OTHOCHUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMUECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €AMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYHOM, paBuiaMu pabOThl B JaOOpaTOpUu U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnueckux (IUIaBlI€HHE BOCKA, TasHHUE JIbJla, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOUM KHCIIOTHI C XJIOPUJOM Oapus, pa3ioKeHHWE THAPOKCUAA
meau (Il) mpu HarpeBanuu, B3auMoaelCTBHUE XkKee3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
COJid, HaOJIOJIEHWEe W  ONHCAaHWUE  pe3yJbTaTOB  IMPOBEICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (U3HYECKHE U XUMHUUYECKHUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIOpoJia B mpupoae. O30H — aJuloTponHas MOAU(PUKAIUS KUCIOPOIa.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHE MTAaPHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bonopon — snemeHT u mpocroe BeuecTso. Haxoxienne Bo1opoia B pUpoe,
bu3MYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTydeHus. KucnoTsl
U COJIN.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACBIIEHHbIE pacTBOpPbl. PacTBOpHUMOCTH BEILIECTB B BOJIE.
MaccoBas 10711 BEHIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABL. OCHOBAHMSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yenoBeKka. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarnus neoprannueckux coeaunenuit. Oxcunbl. Knaccudukarms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyrome. Homenknatypa okcunoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHusd. HomeHknarypa ocHoBaHui. DPU3NYECKHE U XWMHUYECKHUE CBOICTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMI.

Kucnorsl. Knaccudukamus kuciaor. Homenknarypa kucinor. @usndeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

Comu. Homenkiatypa coseid. @u3nyeckre U XMMHUYECKHUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, paclo3HaBaHWE M M3YUYEHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpanieHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iiaMy OKCUJIOB U OMTMCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BoiopoAa (ropeHue), B3auMoieicTere Bojgopoaa ¢ okcuaom meau (1) (BoamoxxHo
MCIT0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OINPEACIEHHON MacCOBOM J0JEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHIMKATOPOB B PACTBOPAX KUCJIOT U HIEIOYEH, U3yUEHHUE B3aUMOJIEHCTBHS



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KAUCIOT C METa/llaMU, peaKIHii
HEUTpaIN3allM, IOJy4CeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxxHen1me KiIaccel HEOPraHUYECKUX COCIUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJOYHO3EMEIBHBIE METAIUIBI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas v qimuHHomnepuoaHas Gopmel [lepuognyeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
@U3NYECKHUN CMBICI MMOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB TepBbIX 20 XMMHYECKHX DJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTa 10 ero noyioxenuto B [lepuonnueckon cucreme 1. . Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTrOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIIIAM U IIEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydéHbli u
IPaKIaHWH.

Xumuueckasi cBsA3b. KoBasieHTHass (monsipHass W HENOJSIPHAs) CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUECKUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
IIpouecchl OKUCIEHHS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3lOB BEUIECTB METAUVIOB M HEMETAJUIOB, B3aUMOJCICTBUE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3CH NP M3YYEHMH XUMHM B & Kiacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4dHBIM (DakT, rumnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccu(uKauus, MNEepUOAUYHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJICHUE.

®dusnka: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN, H30TOIBI,
paOaKTUBHOCTb, MOJIEKYNA, AJEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSTHUE BEILIECTBAa, ra3, (U3MUecKHe BEIUYHUHBI, EIUHUIIbI
U3MEpPEHUsI, KOCMOC, IUIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
UCKOIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XuMHYecKas peakust

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MenneneeBa. CTtpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHHEM »3JeMeHTOB B Ilepumonnueckoil cucreme Hu
CTPOEHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOM CBS3H. THIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Krnaccudukanuss 1 HOMEHKIATypa HEOPraHUYECKUX BEUIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHMYECKUX
COEIMHEHNI, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEILIECTB.

Krnaccudukaius XuMUYecKUX peakuid Mo pa3iudyHbIM NpU3HaKaMm (10 YucIy
M COCTaBy YYacTBYIOIIUMX B PEaKIMHM BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U 3HJAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe 0 TOMOreHHBIX M T'€TepPOre€HHBIX
peakuusax. [lonstue o katanuse. [lonsTue o xumuueckom paBHoBecun. DAKTOPHI,
BIMSIOIIME Ha CKOPOCTh XMMHUYECKOM pEaKUUH U TMOJIOKEHUE XUMHYECKOTO

paBHOBECHSL.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMH,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBLHON peaKkuuu. CocrasneHue YPaBHEHUU

OKHUCJIMUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMA C  HCIONb30BAaHUEM  METOJA
3JICKTPOHHOTO OajaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHn3M AHCCOLIMALMA BEUIECTB C PA3IMYHBIMU BUIAMHU
xuMuueckon csizu. CreneHn aucconuanuu. CUiabHbIE U c1a0ble 3JIEKTPOJIHUTHI.

Peakunn moHHOro oOMeHa. Y cioBusl MPOTEKAHUS PEaKLMi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMI U COJIEH B CBETE MPEICTABICHUN 00 JIEKTPOTUTUIECKOM TUCCOIHAIUY.
KauecTBennble peakunu Ha HOHBL. [IoHsTHE O TUApOIHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIoB (rpadura U aiMasza), CIOKHBIX BEIIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3/ICUCTBUS  PA3IUYHBIX  (DAKTOPOB, HCCIENOBAHUE  BJIEKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOIUAIIMN KUCIIOT, IEJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIE0 MATEPHANIOB), MPOBEIECHHUE OIBITOB, WIUTIOCTPUPYIOIINX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbI/IEJIEHUE Tra3za, 0oOpa30BaHHWE BOJbI), ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HAaBAHWE HEOPraHMYECKUX BELIECTB C  MOMOUIbIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

Hemerasiibl 4 MX cCOeIUHEHMS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA MPUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaMH, HeMeTajUlaMH, uiesnodyamu). XsopoBojopoa. ConsgHas KucCIOTa,
XUMHUYECKUE CBOWCTBA, MOJIyYCHHE, IpuMeHeHue. JleldcrBue xjuopa U
XJIOPOBOJIOPO/IA HA OPraHM3M YeIoBeKa. BaxkHel e XJI0puabl U UX HAXOXKICHUE B
IIPUPOLE.

OOmast xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKkTepHble cTeneHu okucieHus. CtpoeHue U (u3MUecKHe CBONCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U ceppl. XuMudeckue cBoicTBa cepbl. CepoBoJOpoA, CTpoeHue, Gu3nuecKue u
XUMHAYECKUe cBoMCTBA. OKCHABI CEPhl KaK NPENCTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, pu3nyecKrue 1 XMuMHUIEeCKHUe CBOMCTBA (00I1I1e KaK MPeICTaBUTEIIS
KJjlacca KUCJIOT U crneuuduueckue). XUMUYECKUE PEeaKkUu, JeKallhie B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEakIus Ha Cynb(ar-HoH.
Haxoxnenune ceppl m €€ COENMHEHUM B NpUPOAE. XUMHUYECKOE 3arpsa3HCHHE
OKpYXarouied cpelbl COECAUHEHUSIMH cepbl (KUCIOTHBIE JOXKIU, 3arpsi3HEHUE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHEHHE B MPUPO/IE,
(u3nueckre U XuMHu4Yeckre cBorictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
X Qu3nUecKre U XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIIMEe Kak TMpEJCTaBUTENS Klacca KHUCIOT U crnenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
Monudukanuu docdopa, gusnueckre U xumuueckue cporctBa. Okcun ocdopa
(V) u dochopras kucnora, pu3ndecKre ¥ XUMUYECKHE CBOICTBA, IMOydEHHE.
Hcnonbs3zoBanue GocharoB B Ka4eCTBE MUHEPAJIbHBIX y10OpEHUIA.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIEHUS. Y TIIEPO/, AJUIOTPOIIHbIE MOAU(pUKALINY,
pacrpocTpaHeHHe B MpUpoje, (pru3nueckue U XUMHYECKUE CBOWCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mnpupone. Okcuabl yriaepoja, uX (U3HUECKHE U
XMMHYECKHE CBOMCTBA, JAEWCTBHE Ha JKUBbIE OpPraHU3Mbl, IMOJIYYEHHE U
pUMEHEHHEe. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V),
rUnoTe3a riao0aqbHOr0 MOTEIUICHUS KJMMaTa, MapHUKOBBIM 3(dekT. YroibHas
KucjaoTa U e€ conmu, WX (u3MUeckne M XUMHUYECKHE CBOIWCTBA, IMONYYCHUE H
npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-moHbl. Hcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJICHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHavampHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
IIpupoaHble HCTOYHUKHM YIJIEBOAOPOAOB (yrojb, HPUPOIAHBIM Tra3, HepTh),
MPOAYKTHI UX mepepaboTku (O€H3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KMpaX, OenKax, YriieBoJax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCAMHEHU.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBa, IOJy4YEeHUE W
npumenenne. CoequHeHNs KpeMHuUA B ipupoze. O01mure npeacTaBieHus: 00 OKCUIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILIUIEHHOCTH. BaxkHeillne cTpouTenbHble MaTepUalbl: KEpamHKa, CTEKJIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTENBHBIX MaTepHaIOB B TOBCETHEBHOM KU3HU.

Xumuueckuil IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSHOW KHCIJIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOJACHHE MPU3HAKOB



UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M HMX COEIMHEHUH (BO3MOXHO HCIIOJIb30BAHHUE BHJI€OMAaTEpUaioB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHHEe Tpolecca O0YyIrJIMBaHUs caxapa Moj AHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KUCIOTHI, U3YYCHHE XUMUUYECKUX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN peakiy Ha Cynb(aT-uoH U HaOII0ACHNE MPU3HaKa e€
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMH a3oTa, docdopa U HX
COCAMHEHUM (BO3MOXKHO MCIOJIb30BAaHUE BHUIEOMATEPUANIOB), 00pa3liaMy a30THBIX
u (ochopHbIX ynoOpeHuil, moydeHue, coOOMpaHue, paclo3HaBaHUE U U3yYCHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbI0 (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HM3Y4YEHHE MOJENeH KPUCTALIMYECKUX PEIIETOK anMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa, IOJy4ECHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHUE CBOMCTB YIVIEKUCIIOrO ras3a, IpOoBEICHUE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELIeHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellue HeMeTalulbl U HX
COETUHEHUSD.

MeTanjibl 1 MX COCAUHEHUSA

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MeHnpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTaioB. MeTtajunueckas CBsi3b U
METaJUIMYeCKass  KPUCTAUIMYECKas  pelmérTka.  DJIEKTPOXUMHUYECKMU sl
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CHOCOOBI 3aLUTHI UX OT Koppo3uu. CIiiaBsl (CTanb, YyT'yH, AOPATIOMUHNN, OpOH3a)
Y UX PUMEHEHHE B OBITY U TPOMBILIIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B lleproanueckon cucteMe XMMHUYECKUX
anemeHToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B IPHUPOIE.
du3nyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl u
TUAPOKCUIBl HAaTpusi W Kamus. [IpuMeHeHWe IIETOYHBIX METALUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXkJAeHHe B mpupojae. Puznyeckre U XMMHUUYECKUE CBOMCTBA MarHusi u



Kb, BakHenme coefMHeHNs KanbIns (OKCUI, TUIPOKCHUI, CONH). JKECTKOCTh
BOJIBI U CITIOCOOBI €€ yCTpaHEHHS.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA alfoMUHUSA. AM(OTEpHbIE CBOWCTBA OKCHAA U TUIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUIBLI U conu xxenesa (1) u xenesa
(1), ux cocras, CBOICTBA U TOITYYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHIA
KaJIbIIUS W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUJICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KaJIbLKs, aTFOMUHUS, IIHHKA, Keme3a (11)
u xenesa (), menu (), HaOmoneHne M omnucaHue MPOIECCOB OKpaIllMBaHUs
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
TUJIPOKCHIA LIMHKA, PEUICHUE SKCIICPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaxHeiine
METAJIbI U UX COCTUHECHUS.

XuMus M OKpy:Kawluas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinuil B ObITy. [lepBas momoris npu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpYXKawliell cpeabl (NmpeaenbHas I0MyCTUMAs
KOHIIeHTpanus BemiecTs, nainee — [1JIK). Pons XumMuu B pemieHun SKOJIOTHUYECKUX
po0IEM.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHMMEPHbIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmu3anusa MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O LIMKJIA.



OO1iue ecTeCTBEHHO-HAYUYHbIEC MOHSATUSA: HAy4HbIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaliMu3, CHUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOII0JCHHUE,
HKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMI
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKITUI, U30TOIIBI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUUYECKUIN 3apsij, MPOBOJTHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTD, KPUCTAITHYECKas
peméTKka, CruiaBbl, (U3NYECKUE BEIMYUHBI, C€AMHHIIBI MU3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATE/IbHbIE BEIIECTRA.

['eorpadusi: armocdepa, ruapochepa, MUHEpabl, TOPHbIE TIOPOABI, MTOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



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

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUsl JOCTUTAIOTCA B XOJIe OOYYEeHHMsS] XUMHUU B E€IUHCTBE Y4EOHOU H
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COLUATTU3AINN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

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 HH(MOpMAIHEH O
MEPENAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HON, Y4€OHOMCCIIeI0BATEIHCKOM, TBOPUECKOU U IPYTUX BUIAX ACATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESATEIBHOCTH TPU BHITIOJHECHUU
y4eOHBIX, TO3HABATENBHBIX 3aj/lay, BBITIOJHEHUHW XUMUYECKUX IKCIICPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH
B TIPOIIECCE ATOW y4EeOHOU ACSITEIILHOCTH, TOTOBHOCTH OIICHUBATh CBOE MTOBEICHHE
Y TOCTYNKH CBOMX TOBApUIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHUYECKOW PEAKLIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPABOYHOM



JUTEPaTypol, JOCTYIHBIMH TEXHUYECKUMHU CPEICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBJICHHOCTH W YPOBHSI OOyYEHHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBHN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTHUKOB, KypEeHUs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
YBOKEHHUE K TPYY U pe3yJIbTaTaM TPYIOBOM JACSITEILHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUsT  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIIEHUE K TPUPO/I€ KaK UCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHMs, TOHMMAaHUE IIEHHOCTH 370POBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
npaBuiI 0€30MacCHOTO MOBEACHUS P paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUsAX,
YIPOXKAIOMINX 3/IOPOBBIO M )KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pelIeHus 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH TPUPOTHON CPEION, ISl TOBBIIICHUS
YPOBHS  DKOJOTHYECKOH  KYJIbTYPHl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M TyTeH HMX PpeIICHHs MOCPEACTBOM METOAOB XHUMUH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIE TOHATHS (3aKOH, TEOPHSI, TPUHIIHII,
TUMoTe3a, (aKT, CHCTEMa, TPOIECC, OJKCIEPUMEHT W JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHON KapTHUHE MHUpa, U YHUBEpCalbHbIe yueOHbIC NEHCTBUS (ITO3HABATEIBHEIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiCTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSICHEHUS OT/IECIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKHE PacCyKIeHHs (MHIYKTUBHBIC, JICTyKTUBHBIC, 110 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CHUMBOJI JJIEMEHTa), XUMHUYecKas (opMmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAYECTBE OCHOBBI JIJIs1 (HOPMUPOBAHUS TUIIOTE3HI IO MTPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
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 HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIApHAsT  JIUTEpAaTypa XHUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJI BBIIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATh ONTUMAJIBHYIO (OpMY MpeAcTaBiIeHUs HHOPMAIINH U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATENbCKOM JEATEIHOCTH MH(OPMAIIMIO O BIMSHUW TPOMBIILICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yYMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajora u (Win) JUCKYCCHUH) TIO0 CYILIECTBY
oOcyxJaeMolt TeMbl, (OpPMyIUpPOBaThL CBOM MPEJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPETIOKEHHON 3a/1auu;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CyXKIeHusI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIIHSI
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LeNu ACSTeIbHOCTH, MJIaHUPOBATh,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA  AITOPUTM  JACHUCTBUM TPHU BBINOJHECHUM 3aJaHUM 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 pe3yldbTaTOB TI0O OCBOCHHUIO O00s3aTEILHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEPHpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacCKpbIBaThb CMBICJ OCHOBHBIX XHUMHUYECKHX MOHSATHI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl J10JISI XUMHUUYECKOTO AJIEMEHTA B COCIMHEHUHU, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUECKHUE PEAKIINH, TETUIOBON (P (HEKT peakinu,
AJIpO aTOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paJNyC aToMa,
XUMHYECKAs CBS3b, MOJSIPHAS U HEMOJSPHAS. KOBAJEHTHAs! CBA3b, MOHHAS
CBSI3b, MOH, KaTHOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEIIECTBA
(IporieHTHas! KOHIIEHTpAIlKs) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpEIENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbichn Ilepmomnueckoro 3akona [J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUs, 3aKOHA A BOraapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmune «llepuogmyeckass cucremMa XuMHUeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YUCIO SIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(ULIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHMUYECKHE PeakUMH (IO YHUCIy U COCTaBYy YYacTBYIOLIUX B peaKUuu
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
pa3MYHbIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAaccChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMEHTa Mo (opmysne COeIuHEHHS,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN peaKIu;

IMPUMEHSATH OCHOBHBIE OIE€paIlMi MbICIUTENbHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE NPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII U3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHUS XMMHUECKOH MOCYAO0HM U JAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKUMUSIMH IO BBIMOJIHEHUIO J1AOOPATOPHBIX
XUMHYECKUX OTIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PAaCTBOPEHHOI'O BEIECTBA, IUIAHWUPOBATH U IPOBOAUTH
XUMHUYECKUE SKCHEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB LIEIOYEH WU
KHUCJIOT C TIOMOIIBIO MHAUKATOPOB (JJaKMYC, (peHONM(TaTenH, METHUIOPAHK

U Jpyrue).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karaiu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTuMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTTIOTPOIIHS,
aM(OTepHOCTS, XUMHUYECKast CBSI3b (koBajJIeHTHA, HOHHaA,
MeTa/lInyecKas ), KpUCTaJuInueckas peiérka, KOppo3usi METaIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeaeiabHO JOMYCTUMAash KOHIEHTpAIUs
ITJK BemecTBa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBATh W XapaKTEepU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003Ha4YEHUSI, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUUYECKHUX AJIEMEHTOB (COCTaB U
3apsifi spa, OOIIee YHCIO DSISKTPOHOB W PACHpEleCHHE WX IO
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COCJUMHEHUN B Mpejenax MajbIX NEPUOIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTBI, HECOPraHMUYECKUE BEIEeCTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 U3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi OINHUCAHUE
MpuMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTABJISATh YPaBHEHHUS DJEKTPOJMTUYECKOM JHUCCOIMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEIHLHO-BOCCTAHOBUTEILHBIX  PEAKITUi
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCUTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IT0 YPABHEHHUIO
XUMHYECKOU PEAKLINY;

cOOIIOaTh MPABHJIA TIOJIL30BAHUS XUMUYECKOM TIOCYI0H 1 JIAOOpaTOPHBIM
o0OpyJIOBaHMEM, a TaK)e TMpaBwiIa oOOpalleHus C BeEIIeCTBaMH B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OMBITOB I10 MOJTYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMuMaka 1 yriaekuciaoro rasa);

MIPOBOAUTH PEAKIIHH, TOATBEPKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOPUI-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATHOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIEepaIlii MBICIUTEILHOMN ACATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIICHUE, CHCTEMAaTH3aI1I0, BRIBICHNE TPUINHHO-
CIICICTBCHHBIX CBS3€H — JJI1 M3YUCHUSI CBOMCTB BEIICCTB U XUMHUYCCKUX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MepeHue, MOACIIMPOBAHNE, YKCIIEPUMEHT (peabHbIA U MBICJIEHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosauvecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Paszpnea 1. IlepBoHayajibHble XMMUYECKUE IOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MPaKTUYECKOMN JeATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YeroBeKa
12 BemecTBa n xumuueckue 15 1 bubmoteka [JOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuotexa [JOK
2.1 6
00 oKkcumax https://m.edsoo.ru/7f41837¢c
Bognopon.IlonaTtue o kucmorax bubmmorexa [IOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOPraHMYECKUX COCTUHEHHI https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHue aroma
XuMHUeCcKas CBAI3b. BuG 110K
HOIMOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmioreka [IOK
51 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHYECKHE peaKLMK
11 IToBTOpEeHUE U yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M UX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKkTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmiorexa LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHI 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
https://m.edsoo.ru/7f41a636

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIINe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41636
Hroro mo pazneny 20
Pa3nen 4. Xumusi v okpyxkaounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne ara uudgpoBbie
Tema ypoka KonTpoabubie | IlpakTuyeckue A op
n/n Bceero u3ydeHusi | oOpa3zoBareibHbIE
padoThI padoThI
pecypchbl
«MHCTpYKTaX) o TEXHHUKE
0€3011aCHOCTH B KAOMHETEY. bubimoteka I{OK
1 1 03/09
[peamer xumun. Pois xumun B https://m.edsoo.ru/ff0d210c
JKU3HM 4yenoBeka. Tena u BelecTna
5 Ilonsarue o MeToHax IIO3HAHUS B 1 05/09 Bbu6morexa IIOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpaBuna
paboTHI B TaOOPATOPUH U TTPUEMBI bu6morexa [IOK
3 1 1 10/09
oOpatieHus ¢ JJabopaToOpHbIM https://m.edsoo.ru/ff0d23dc
000PYZIOBAaHUEM
4 Yucrtele BemecTBa U cMecH. CIIoCcOOkI 1 12/09 bu6moreka [JOK
pa3ziesIeHHs cMecel https://m.edsoo.ru/ff0d26ca
[Tpaktueckas padota Ne 2 Eu6 1OK
noIMoTeKa
5 P 7| 1 1 17/09
(rasAcIIenHe CMeceHU (1a npimepe / https://m.edsoo.ru/ff0d28c8
OYHCTKH ITOBAPEHHOM COJIN )»
bu6moreka IIOK
6 A 1 19/09
TOMBL H MOTCHyH / https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 24/09 bubmmoreka [IOK
(CMMBOJIBI) XUMHUYECKHUX 3JIEMCHTOB https://m.edsoo.ru/ff0d2be8
bu6moreka [JOK
8 II 1 26/09
POCTHIE 1 GIIIIIHE BeliieeTnd / https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

Bbu6morexa IIOK

9 A - 01/10
TOMHOTMOJICKYBIPHO® yHetue / https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB. Eu 10K
nOIMoTeKA
10 X eckas ¢o a. BaientHoc 03/10
HMICCKas (OpMyN HICHTHOCTD / https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX DJICMEHTOB
OTHOCHUTENIbHAS aTOMHAs Macca. bubmnoreka [IOK
11 08/10
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J11 XMMHYECKOT O 10/10 bubmmoreka [IOK
3JIEMEHTA B COEIUHEHNU https://m.edsoo.ru/ff0d350c
13 KomnaectBo Bemecrsa. Momnb. 15/10 bu6moreka IIOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 Ddu3nyecKue 1 XUMUYECKUE SBJICHUS. 17/10 bubmumoreka [IOK
XUMHUYECKasl peaKIust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBusl NPOTEKaHUS 22/10 bu6mmoreka [IOK
XUMHYECKUX PEAKLINI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHS MAaCChI BEIIECTB. 24/10 bu6morexa [IOK
XUMHYECKHE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrauciienust komudecTna, Macchl
17 BEIECTBA MO YPaBHECHUSM 05/11 bubmorexa HOK
H P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaAKIINil
Knaccuukanust XuMudeckux
18 €aKIHUH (COCAMHEHUS, Pa3I0KEHUS 07/11 bubmmorexa LHOK
peditl A > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHUs, OOMEeHa)
M. B. JIoMOHOCOB — y4€HBINi- Bu6 10K
nOIMoTeKA
19 sHImKIonmeaucT. O6o0IeHNEe 1 12/11
) . HUI / https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aIs 3HAHUI
20 Kontponsnas padora Nel mo teme 14/11 bu6morexa [IOK

«BelecTBa 1 XUMUYECKHE PEAKITUN»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razon. CocraB

bub6moreka IIOK
21 .K — 19/11
BOSAY¥a. RUCTOPOA — STCMEHT 1 / https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nUecKre 1 XUMUIECKUE CBONCTRA
22 KHCI0poa (peakiiuu OKHCIIEHUS 21/11 buomorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CniocoObI MoJTydeHHUs KUCIIOpo/ia B
23 nabopatopuu :{H OMLIHJJIeHF;I(i:TH 26/11 buGmorexa [OK
patTop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TennoBoi 3¢hHeKT XuMHIECKOM
24 peakiuu, MOHATHE O 28/11 bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHUH, K30~ https://m.edsoo.ru/ff0d4790
1 DHJAOTEPMHUYECCKUX PEAKIUAX
Tonnuso (HeQTh, yroib U MeTaH).
25 3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro 03/12 bubmorexa [JOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
[TpakTrueckas pabora Ne 3 mo Teme
26 «ITonyuenue u cobupanue 05/12 bubmrorexa [JOK
yi P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/a, M3YYCHHUE €TO CBOMCTBY
97 Bonopon — 3s1eMeHT 1 ipocToe 10/12 bubmoreka [IOK
BelecTBo. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 du3znyecKkne 1 XUMUYECKUE CBOMCTBA 12/12 bubmmoreka [IOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bu6moreka IIOK
29 [ToHaTHE O KHUCITOTaX M COJIAX 17/12
/ https://m.edsoo.ru/ff0d50d2
30 CriocoOblI IOJIy4eHHS BOIOPO/IA B 19/12 bu6morexa [IOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktueckas padorta Ne 4 mo treme

bub6moreka IIOK

31 11 0 24/12
(G rofyserne Counp anie BOAOpoOAs, / https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE ero CBOMCTB»

39 MounsipHblil 00bEM ra3oB. 3aKoH 26/12 bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Beraucnenus o0bEma, KoamyecTsa

33 BEIIIECTBA T'a3a IO €r0 U3BECTHOM 14/01 bubmorexa HOK

m . Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UJIK 00BEMY
Brraucnenust 00EMOB ra3oB 1o Bu6 1OK
noIMoTeKa

34 ABHCHMIO PEAKIIMU Ha OCHOBE 16/01
yp ”p H . / https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH Ta30B

35 dOu3nyecKkne 1 XUMUIECKUE CBOMCTBA 21/01 bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonstue 00 bubmumoreka [IOK

36 23/01
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens.

37 HacsImienablie 1 HEHACHIIIIEHHBIC 28/01 but6mmoreka [JOK
pactBOpbl. MaccoBasi 10Jis1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTryeckas padota Ne 5 o Teme

38 «IIpuroroBiieHrE pacCTBOPOB C 30/01 bubmmorexa [IOK
onpeeséHHON MacCOBOM J0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOI'O BEIIECTBAY

39 Kontponbhas pabora Ne2 o reme 04/02 bu6muotexa LIOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
Okc : cocTa, Kiaccuduka

40 150193 TaB, Kjaccuukanus, 06/02 bub6mmoreka IJOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[Tonyuenune u XUMUYECKUE CBOMCTBA

bub6moreka IIOK

41 11/02
KHCHOTHDIX, OCHOBHBIX | / https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIIOB
42 OcHoBaHus: cOCTaB, Kiaccuuranus, 13/02 bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TomyueHue U XMMHUYECKHE CBOMCTBA bubmoreka [IOK
43 . 18/02
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, kinaccudukarus, 20/02 bu6moteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMH4YECKHE CBOWCTBA 25/02 bu6muotexa LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATYpa,
46 CHOCOéLII)HOJI q)eHI/m XI/IMI/IIIZ(I))KI/IC 27/02 bubmiorexa [JOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[Ipaktueckas paborta Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME 04/03 bubmmorexa [{OK
«OCHOBHBI€ KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
I'enernueckas cBsA3b MEXKIY
48 KJIacCaMHU HEOPraHUYECKHUX 06/03 bubmorexa [IOK
. P https://m.edso0.ru/00ad9a50
COEAMHEHUM
O06o01eHre 1 CUCTEMaTH3AITHS bu6mmoreka [JOK
49 3 11/03
3HaHUH https://m.edsoo.ru/00ad9ch2
KonTtponbsHas padora Ne3 o teme Eu6 OK
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 13/03 nbsmorexa L

coequueHni"

https://m.edsoo.ru/00ad9ela
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[TepBbIie MONBITKY KJIaCCH(PUKALINH

bub6moreka IIOK

ol XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O 18/03 https://m.edsoo.ru/00adgffa
rpynmnax cXOoAHbIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H U
59 [lepnonnueckas cucrema 20/03 bu6mmoteka [IOK
XUMUYECKuX 31emeHToB /. 1. https://m.edsoo.ru/00ada52c
MenaeneeBa
bu6moreka IIOK
53 HlepHoaEL, rpyTIIb, MOATpymb! 01/04 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX 03/04 bu6motexa [IOK
sinep. M3oTombl https://m.edsoo.ru/00ada342
CtpoeHne 3JIeKTPOHHBIX 000JI04YEK
95 aToMOB »JieMeHToB [leproanueckoi 08/04 bubmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKkTepucTUKa XUMHUUIECKOTO
56 3JIEMEHTA IO €ro MOJIOKEHUIO B 10/04 bubmmorexa [JOK
[Tepunonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepnonnueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U PAKTUKA. 1. 15/04 bubmotexa IIOK
N. MenneneeB — y4€HbIi, egaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
DIIEKTPOOTPHUIIATEIILHOCTh ATOMOB bu6morexa [IOK
58 17/04
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6morexa IIOK
59 HMonnas xumnueckas CBA3b 22/04 https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XuMu4deckas 24/04 bu6mmotexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61 KoBanenTtHas Henosnsipaas 1 29/04 bubmmorexa [{OK

XHMHYECKas CBA3b https://m.edsoo.ru/00adaab9
but6moreka [JOK
1 06/05

62 Crene okucienns / https://m.edsoo.ru/00adae28

63 OKHUCIUTETHLHO-BOCCTAHOBUTEIILHbBIC 1 08/05 bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076

bu6moreka [JOK
4 1 13/05

6 OKUCIUTETN U BOCCTAHOBUTEIH / https://m.edsoo.ru/00adb076
K §) Ned

o ((;HTpOJ'II)Ha}I pa o;? 10 TEME . 15508 BuGmorexa LIOK
(«TpocHHC atoMa. AUMITacckad https://m.edso0.ru/00adb486
CBSI3b»

66 Pe3epBHblii ypok. O0001IeHNE U 1 20/05 bubmuotexa LIOK
CHCTEMAaTH3alHs 3HAHUI https://m.edsoo.ru/00adb33c

67 PesepBHbIii ypok. O6001mIEeHNE U 1 22/05 bu6motexa [IOK
cHUcTeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/00ad9ch?2

68 PezepBHblii ypok. O0001IeHNE U 1 27/05 bu6mmoteka [IOK
CHCTEMAaTH3aIls 3HAaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne ara Hu@ppoBbIe
Tema ypoka Kourpoabnsie | IIpakTnueckue A op
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

«MHCcTpyKTax o TEXHUKE

0e30MacHOCTH B KAOMHETE.

1 Ilepnonuyecknii 3aK0H. 1 04/09 bubmorexa [IOK
Tlepronuueckas cucTeMa https://m.edso0.ru/00adb59e
XHUMHYECKUX 3neMerToB [. U.

Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XUMUYECKHX DJIEMEHTOB 1 06/09 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
Krnaccuduxarus u HoMeHKIaTypa bubmmorexa [{OK

3 1 11/09
HEOpPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHYECKOH CBSI3U U THUIIBI 1 13/09 bu6moreka [JOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontposnpHas pabora Nel o reme
«[ToBTOpeHue u yriayoiaeHue

5 op Y 1 1 18/09
3HaHUN OCHOBHBIX Pa3/esioB Kypca
8 Kyacca»

5 Krnaccuukanus XuMu4ecKux 1 20/09 bu6morexa [IOK
peakiui Mo pa3IuyHbIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsTHE O CKOPOCTH XUMHYECKOU

7 eakiuy. [ToHsITHE O TOMOTr€HHEIX U 1 25/09 bubmorexa HOK
P ) https://m.edsoo.ru/00adbe9a
TeTePOTrCHHBIX PEAKIIHIX
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[ToHsiTHE O XUMUYECKOM
paBHOBecuU. DaKTOPHI, BIUSIOIINEC

bub6morexa IIOK

8 % 27/09
Ha CKOpOCTD XHMITICCKON peaKiini / https://m.edso0.ru/00adc28c
U TIOJIOKEHUE XUMUYECKOT O
paBHOBECHS
9 OKHUCIUTETBHO- 02/10 bu6moreka [JOK
BOCCTaHOBUTENbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUIECKON Bu6 LLOK
NOINOTEKA
10 ccorua .C € U cia0ble 04/10
FICCOMHMATIHI. LHITBHBIC H CIIA0RT / https://m.edso0.ru/00adcd68
AIEKTPOIUTHI
bu6moreka [JOK
11 HouHble ypaBHEHUS peakAil 09/10
yp pearh / https://m.edsoo.ru/00add448
XHUMHUYECKHE CBONCTBA KUCJIOT U
12 OCHOBAHHH B CBETE MPEACTaBICHUI 11/10 bubmmorexa [{OK
00 3IEKTPOTUTUUECKOMN https://m.edso00.ru/00add5d8
IUCCOLMAIINU
XUMHYECKHE CBOMCTBA COJIEH B Eu6 1OK
NOJINOTEKA
13 CBETE IIPENCTABIEHUNA 00 16/10
PeA o / https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOM U CCOIUAIINN
bu6moreka IIOK
14 ITo €o 0JIN3€E COJIEN 18/10
FUITHE O THAPOH en / https://m.edsoo.ru/00add9d4
15 OO0o001IeHNEe U CUCTeMaTH3aIUs 23/10 bubmmoreka [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpaxkTueckas padora Ne 1.
16 «Perrenne dKCIIEpUMEHTAIBLHBIX 25/10 bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3aja4uy
17 Kontponpenas pabora Ne2 mo teme 06/11 bu6mmotexa [IOK

«INEKTpOoIUTHYECKast

https://m.edsoo.ru/00addecO
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AUccOoLAang. XUMHUYECKUE
peaKkiiu B pacTBOpax»

OO61mas XxapaKTepuCTUKa rajoreHoB.

bu6moreka [JOK

18 XuMHUYECKHE CBOHCTBA HA IPUMEPE 08/11
PUMEp / https://m.edsoo.ru/00addfe2
xJopa
XnopoBogopox. ConsiHas KHCI0Ta,
19 XI/IMII/)IHGCKI/IS CBOMCTBa, MOJTy4CHHUE 13/11 bubmorexa [IOK
> O ’ https://m.edso0.ru/00ade104
PUMEHECHUE
[TpakTuueckas pabora Ne 2 o Teme
20 «[Tonyuenue CONAHON KUCIOTHI 15/11 bubmmorexa LHOK
y . B ’ https://m.edso00.ru/00ade348
U3y4yeHHE e€ CBOMCTBY
Brraucnenus mo ypaBHEHHSIM
21 XUMHUYECKHUX PEAKIUI, €CIIU OOUH 20/11 bubmorexa HOK
P ’ https://m.edso00.ru/00ade488
W3 PEareHToB JaH B U30BITKE

29 OO01as xapakTepUCTHKa 3JIEMEHTOB 22/11 bubmumoreka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ATnoTpornHbie MOAU(PUKAIINH CEPHI.

93 Haxoxnenue cepol u eé 27/11 bubmmoteka [{OK
COEIMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA CEPBI
CepoBo10pOJ1, CTPOEHHUE,

24 q)HI;I/I‘IeCKI/II)C u XI/I]I;\)/II/I‘ICCKI/IC 29/11 bubmorexa [IOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxkcunebl cepsl. CepHas KHCIIOTA,
25 ¢u3nyeckre U XUMHYECKHe 04/12 Bu6mmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHHE
XuMHYECKHE peaKInH, JISKAIIHUe B b K
26 peaxil il 06/12 nommoreka 11O

OCHOBE TPOMBIIIUIEHHOTO CIIoco0a

https://m.edsoo.ru/00adec8a
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MOJIYYEHUS CEPHOU KHUCIIOTHI.
XUMHUUYECKOE 3arpsi3HEHNUE
OKpY’KaroIlen CpeJibl
COEIMHEHUSIMU CEPBI

Briuncienune MmaccoBou 10U

but6mmoreka [JOK

27 11/12
BBIXO/Ia IIPOJYKTa PEAKIIUN https://m.edsoo.ru/00adec8a
OO61as XxapakTepUCTUKa 3JIEMEHTOB
VA-rpynnsl. A3or,

28 ACIIPOCTPAHEHUE B IPUPOLE 13/12 bubmorexa LHOK
Pactipoctp PUPOAS, https://m.edsoo.ru/00adeeab
du3nyecKre U XUMHUYECKHe
CBOICTBA
AmMmuak, ero pundeckue u

29 XAUMHUYECKUE CBOKMCTBA, II0JIy4E€HUE 18/12 Eubmorexa HOK

oY https://m.edso0.ru/00adf004
U TIPUMEHEHHE
[Tpaxktnueckas pabota Ne 3 mo Teme
30 «[TonyuyeHne aMmMuaka, n3y4eHue 20/12 bubmotexa LHOK
- Y https://m.eds00.ru/00adf180
ero CBOMCTBY

31 A3OTHas KUCIOTa, €€ GU3NYECKue u 25/12 bubmoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAIIbHBIX Bu6 10K

noImoTeKa

32 o0peHuil. XuMuieckoe 27/12
YAORP . / https://m.edsoo.ru/00adf518
3arps3HCHUE OKPYKAFOMICH CPEIIbI
COCIMHEHHSIMH a30Ta
docdhop. Oxeug docdopa (V) u

$op docgopa (V) bubmmoreka [IOK
33 docdopHas kuciora, GU3HICCKHE U 15/01

XUMHYECKUE CBOU CTBa, IIOJIY4YCHUC

https://m.edsoo.ru/00adf68a
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Hcnonb3oBanue gpocharos B
Ka4CCTBC MHUHCPAJIbHBIX

Bbu6morexa IIOK

34 17/01
ynoOpenuii. 3arpsizHeHne / https://m.edsoo.ru/00adfc20
pUPOHON cpenbl pocharamu
Vraepon, pacipocTpaHeHHE B
35 IpH 2)16 E)I/ISI/II::IGCKII)/IG u 22/01 Brbmorexa OK
PHPOAE, - https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcuapl yriaepona, ux puznyeckue
1 XUMHUYECKHE CBOMCTBA. Bu6 LLOK
HOJIMOTEKA
36 DKOJIOrHYECKUE IIPOOIIEMEL, 24/01
p / https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YyTJIepoaa
(V)
bubmmoreka [IOK
37 VYroibHas KHCIIOTa U €€ CO 29/01
FOJHAT RHEIOTa 1 i / https://m.edso0.ru/00ae006¢
[TpakTuueckas pabota Ne 4 o Teme
38 "TTosryueHue yriekuciaoro rasa. 31/01 bu6moreka [IOK
KauectBeHnHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHAYaAILHBIC TTOHATHS 00
39 OpraHMYecKuX BENIECTBaX KaK O 05/02 bubmorexa HOK
P m https://m.edsoo.ru/00ae054e
COCIMHECHMSIX yTJIepo/ia
bu6moreka I[IOK
40 Kpemuuii u ero coeauaeHust 07/02
P A / https://m.edsoo.ru/00ae080a
[TpakTueckas paborta Ne 5.
a1 Pemenue sxcriepuMeHTaIbHbIX 12/02 bu6mmoreka [TOK

3axa4 1o teMe «BaxkHelnme
HEMCTAJIJIBI U UX COCIUHCHUA»

https://m.edso0.ru/00ae0bf2
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Kontponpnas pabora Ne3 o teme

. bu6mmoreka [JOK

42 «BaxHelmme HeMeTaIbl U UX 14/02 https://m.e dsoIO_Fru 100860618
COCTMHECHUS
OO61mas xapakTepucTuKa
XUMHYECKHX DJIEMEHTOB —

43 MeTajIoB. MeTajaandyeckas CBSI3b U 19/02 bu6moreka [JOK
METaJUINYECKasi KPUCTAIIMYECKast https://m.edsoo.ru/00ae103e
pemérka. duznueckue CBOMCTBA
METaJLJIOB
XUMHUYECKHE CBONCTBA METAJIIIOB. BuGmiorexa LIOK

44 aﬂeKTpoxmequKHH pEA 21/02 https://m.edsoo.ru/00ae1156
HaIpPsHKCHU METaIOB
OO61ue crocoObl MOTYYCHHS
MetayuioB. CrutaBel. Berancinenus

45 110 YpPaBHEHUSAM XUMHYECKUX 26/02 bubmiorexa [JOK

N https://m.edso0.ru/00ae1156
peaKifi, eciiu OJMH U3 peareHTOB
COZICPYKUT MPUMECH
bu6moreka [JOK

46 [ToHATHE O KOPPO3UU METAIIOB 28/02 httos://m.edsoo. /0031278

but6moreka [JOK

47 [lenorrbre meTambt 05/03 https://m.edsoo.ru/00ael4b2

48 Oxcubl ¥ THAPOKCUIBI HATPUS U 07/03 bubmotexa IIOK
KaJus https://m.edsoo.ru/00ael4b2

49 [IlenouHO3EMENBHBIE METAIIBI — 12/03 bu6moreka [IOK
KaJbIUHA 1 MarHui https://m.edso0.ru/00ael15e8

N bubmmoreka [IOK
50 Baxxueiinme coequHeHns Kaablng 14/03 https://m.edsoo.ru/00ae1568
51 O0001IeHNE U CHCTEMAaTH3aI[H 19/03

3HAHUHI



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTkoCTh BOIBI U CLIOCOOBI €8

Bbub6morexa IIOK

52 YCTpPaHCHHS 21/03 https://m.edso0.ru/00ae1886
[TpaxkTnueckas pabota Ne 6 mo Teme
53 "YKECTKOCTH BOIBI 1 METOMEI €6 02/04 Eubmorexa OK
.\ https://m.edsoo.ru/00aelae8
YCTpaHECHHUSI
. bubmnoreka [IOK
>4 AioMHHHH 04/04 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHIA U 09/04 bu6moteka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka IIOK
56 Keneso 11/04 https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCHIBI U COMHU 16/04 bu6moreka [IOK
xenesa (1) u xenesa (1) https://m.edsoo.ru/00ae35e6
58 060611561{1/16 A CUCTEMAaTU3aLIU 18/04
3HaHUI
[TpaxkTnueckas padora Ne 7.
59 Pemenue sxcriepuMeHTaIbHbIX 23/04 bu6mmoteka [IOK
3aj7a4 1o TeMe «BakHemme https://m.edso00.ru/00ae3de8
METaJUTbl K UX COSTUHECHUS»
BrrancneHnus o ypaBHEHHIM
XUMHYECKUX PEaKIIHNi, €ClIi OJIUH
60 U3 PEareHToB JaH B U30bITKE WU 25/04 bu6motexa LIOK
COJEPKUT MpuMecH. Berancnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JIM BBIXO/1a MPOAYKTa
peakiuu
61 O06o0mIeHne u cucTeMaTH3aALUS 30/04

3HAHUHI



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

Kontponpnas pabora Ned o teme

62 «Baxueimme MeTauibl 1 UX 1 02/05
CO€JIMHEHUS
63 BemectBa u Mmatepuaisl B 1 07/05 bu6moreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKa https://m.edso00.ru/00ae3f50
64 XI/IMI/I‘-ICCKOCUI;an}BHeHI/Ie 1 14/05 bubmoreka [IOK
OKpY’KaroIlen Cpeibl https://m.edso0.ru/00ae4270
65 Ponb xumuu B perieHnu 1 16/05 bu6moteka [IOK
AKOJIOTHYECKUX MPodIIeM https://m.edso00.ru/00ae4270
Pe3epBHblii ypok. O000111€HUE U bu6muotexa LIOK
66 . 1 21/05
CHCTEeMaTU3alus 3HAaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHbiii ypok. O0o01meHue u 1 23/05 bu6morexa [IOK
cUucTEMAaTU3alUs 3HAHUH https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. O00011eHUE U 1 28/05 bu6mmoreka [IOK
cUcTeMaTH3alus 3HaHUI https://m.edso00.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIl YYEHUKA

Xumus. 8 knacc/I"adbpuensta O.C., Ocrpoymon W.I'., Cnagkos C.A.,
AkuronepHoe o01iectBo , M3nparensctBo «lIpocBenienuey;
Xumus 8 knace: yaeonuk O.C.I'abpuenss.-3-e u3., nepepad.-M.: Ipoda, 2014.

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

Tabpuenam, O. C. Xumusl. 8 kiacc: yaeOHUK 111 00111€00pa30BaTEbHBIX
yupexaennit O. C. 'abpuensa. -M.: JIpoda, 2007.

CbopHux MaTepyasoB Mo peau3aiuu QpenepaibHOro KOMIIOHEHTa
rOCYIapCTBEHHOT'O CTaHJapTa 00IIero 0Opa3oBaHus B 0011e00pa30BaTEIIbHBIX
yupexxaenusx Bonrorpanckoit oonactu -Bonrorpan: Yautens, 2006.
T'abpuensn, O. C. Xumus. 8 Kilacc: KOHTpOJIbHBIE U poBepouHbie padoTsl O. C.
IMabupuensa u ap. - M.: poda, 2003.

T'abpuenan, O. C. Xumus. 8 kiacc: padbovas Terpaap k yueOHuky O. C.
INabpuensna O. C. 'abpuensin, A. B. Smykoa. - M.: JIpoda, 2007.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru

[Nazera «Xumus» U cCaT 11 yuuTeds «f uay Ha ypok

xumun» http://him.1september.ru.

Enwnas xomrekmust LIOP: IIpenmernas kommekius «Xumusi» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.
DnekTpoHHas OMOIMoTeKka yaeOHBIX MaTepHUasoB Mo XuMuu Ha moptane Chemnet.



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&source=editors&ust=1697366982881317&usg=AOvVaw0XxCkFbOwnNVRxGVdajOlG
https://www.google.com/url?q=http://him.1september.ru&sa=D&source=editors&ust=1697366982881543&usg=AOvVaw3hMA5uohZrLIG2WtOdEvVL
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&source=editors&ust=1697366982881773&usg=AOvVaw3Iu0m0C-GjOMPJeZrrRKOM
https://www.google.com/url?q=http://rushim.ru/books/books.htm&sa=D&source=editors&ust=1697366982881903&usg=AOvVaw1NcVcbwYBJDaodgfB-G62B




