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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUU Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs COCTaBJieHA HAa OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIETro
obpaszoBanus, npexacraBieHHelx B ®I'OC OOO, a Ttakxke Ha OCHOBE (herepaybHONM paboueit
MporpaMMbl BOCIIUTAHUSI U C YYETOM KOHIEHIIMU IMPENoJIaBaHusl yuyeOHOro mnpeaMera «XuMus» B
oOpasoBarenbHbIX opranmu3ainusiax Poccutickoit deaepanum.

[Iporpamma 1o xXuMuM Ja€T TPEACTaBICHHE O IEsIX, OOIIeH CTpaTeruud OOy4YeHUs,
BOCIIUTAHMSI W PA3BUTUs OOYyYAIONIMXCS CPEACTBAMH y4YeOHOrOo TpeaMeTa, YCTAaHABIMBACT
00s13aTeNbHOE TPEAMETHOE COJACpkKAHKE, IMPEeaycMaTpUBaeT paclpeielieHue ero mo Kiaccam W
CTPYKTYPHUPOBAHHUE IO pa3jiejaM W TeMaM MPOTrpaMMBbI 110 XUMHUH, OMPEACIICT KOJIMYCCTBCHHBIC U
Ka4ueCTBCHHBIC XapPaKTEPUCTUKH COJCPIKAHMS, PEKOMEHIYEMYIO IIOCJICA0BATCIbHOCT HW3YyUYeHUs
XUMHH C YYETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOIO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW OOYyYaroIIMXCs, OMpPEaAesieT BO3MOKHOCTH MPEAMETa ISl peaTn3aiui
TpeOoBaHUN K pe3yldbTaTaM OCBOCHHUS OCHOBHOM 0O0pa3oBaTelbHONW MPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl, a Takke TpeOOBaHUN K pe3yibTaraM OOyueHUs XMMUU Ha YPOBHE
Lened W3ydeHUs TMpeaMeTa W OCHOBHBIX BHIOB y4eOHO-TIO3HABATEIBHON  JEATEIHHOCTH
00yJaroIerocs o OCBOCHHUIO YIEOHOTO COACPKAHMS.

3HaHHE XMMHUU CIY>KUT OCHOBOW Al (POPMHUPOBAHUS MHPOBO33PEHHUS 00yYarOIIErocs, ero
MPEJICTABICHUM O MaTepUaIbHOM €IUHCTBE MHUpA, BAXHYIO POJIb UIPalOT (OpMHUpyEMbIe XHUMHEH
MPEACTABICHUSI O B3aUMOIMPEBPAIICHUAX SHEPTHUH U 00 IBOJIIOIMH BEIIECTB B MPHUPOJE, O MyTIX
pelIeHUs TJI00ATBHBIX TIPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEJIOBEUSCTBA — CHIPhEBOM, YJHEPTCTUUECKOM,
MUIIEBON U DKOJIOTHYECKOM 0e30macHOCTH, TPoOJIeM 3IpaBOOXPaHCHHUSI.

N3yyenne xumuu:

CIOCOOCTBYET peain3alliii BO3MOXKHOCTEH JUIsI caMOpa3BUTUS U (POPMHUPOBAHUS KYJIBTYpPhI
JMYHOCTH, €€ 001mel n (QyHKIIMOHAIEHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHUE MBILIUICHUS U TBOPUYECKUX CIOCOOHOCTEH OO0ydarommxcs,
HABBIKOB MX CAMOCTOSATEIbHON yueOHON AeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIEI0BATENECKUX
YMEHU, HEOOXOAUMBIX KaK B TOBCEHEBHOMN KU3HU, TaK U B MPOGHECCUOHATHHOU IeATeTbHOCTH;

3HAKOMHUT CO CNENU(PUKON HAYYHOTO MBIIIICHUS], 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO B3TJIsIA
Ha E€IUHCTBO TIPUPOJBI U YEIOBEKAa, SIBISETCS OTBETCTBEHHBIM JTamoM B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHOU IPAaMOTHOCTH O0YYarOIINXCS;

croco0CcTByeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPO/IE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHYECKOE 00pa30BaHKE 00YUaIOIIUXCS.

JlanHble HampaBleHUS B OOYYCHHMHM XUMHUU OOECHEUYMBAIOTCS CHEHMU(PHUKON CcoaepKaHUs
y4eOHOro TpeaMeTa, KOTOPBIA SBIseTCS MEeAarorH4eckd aJanTHUPOBAHHBIM OTpaKeHHUEM 0a30BOi
HayKd XUMHUU Ha OTPE/ICTIEHHOM dTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS. CUCTEMBI MEPBOHAUATBHBIX TMOHATUNA XUMHH, OCHOB HEOPraHMYECKOM XHUMHH H
HEKOTOPBIX OTJIETbHBIX 3HAUUMbIX TOHITHI OPraHMYeCKON XUMHUH.

CrpykTypa coaepkaHUsi MPOTPpaMMBl MO XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoza K e€ nzydeHuto. CoaepikaHue CKJIaIbIBa€TCS U3 CUCTEMBI MOHATHA O XUMHYECKOM JJIEMEHTE
M BEIIECTBE M CHCTEMBI TMOHATHM O XUMHUYECKOH peakiuu. O0e 3TH CHUCTEMBI CTPYKTYpPHO
OpraHU30BaHbl MO MPHUHIMIY IMOCJIEI0BATEILHOTO Pa3BUTUSl 3HAHWM HA OCHOBE TEOPETUUYECKUX
MPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YU€HHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;



— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOpAX.

Teopernueckne 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE OMIIMPUYECKH MOIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IMOCIEAOBATEILHO OT OJHOTO YPOBHS K IPYTrOMY, BBITIOTHSIA
GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MOTYYEHUS] N3YyYaeMbIX BEILIECTB.

OcBoeHne MPOrpaMMbl IO XHMHH CHOCOOCTBYET (OPMUPOBAHHIO NPEACTABICHUS O
XUMUYECKOM COCTaBIAIOIIEH HAy4YHOM KapTHHBI MHpAa B JIOTUKE €€ CHCTEMHOW IIPUPOIBI,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HAaHUIO M METOJIaM IO3HAaHWS B Hayke. M3yueHue xumuu
MIPOMCXOJUT C MPHUBJICUYECHUEM 3HAHUN U3 paHee M3YyUYEHHBIX y4eOHBIX MpeaMeToB: «OKpyxKaromuii
Mup», «buonorus. 5—7 knacces» u «dusuka. 7 Kiacey.

[Ipu M3ydYeHUM XUMHH MPOUCXOAUT (OPMHPOBAHWE 3HAHMI OCHOB XMMHYECKOW HAyKH Kak
00JacTi COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUUYECKON JIEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO U3
KOMITOHEHTOB MHPOBOW KyJIbTYpbl. 3a/1aua y4eOHOIro MpeMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUN — BaKHEHIIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX IMOJIOKECHUH,
JTOCTYIHBIX 0000IIeHNT MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAyKH, B TPUOOLICHUN K HAYYHBIM
METOJIaM TO3HAHMSI MIPU U3YYCHHUU BEIIECTB U XMMUYECKUX pPeakiui, B (OPMUPOBAHUH U PA3BUTHH
MO3HABATENbHBIX ~YMEHMH W HUX NPUMEHEHWH B Y4eOHO-TIO3HABaTeNbHOM U  y4eOHO-
HCCIIEIOBATENILCKOM NIeATEIbHOCTH, OCBOCHHUHU IMPaBHUJI OE30MAaCHOTO OOpalIeHHs C BEIIECTBAMHU B
MMOBCEJHEBHOW KU3HU.

[Ipy w3yyeHMM XMMHMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS BaKHOE 3HAUCHUE
MPUOOPENU TaKUe LI, KaK:

— (¢opMHpOBaHNE HWHTEUIEKTYaJbHO DPA3BUTOH JMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHMIO,
COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHHSATHIO PEIICHHUH, CIIOCOOHON aganTupoBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyuYeHHUsI Ha CHCTeMaTH4ecKoe MpuoOlIIeHre oO0ydaroumxes K
CaMOCTOSITENILHOM MO3HABATEIbHOU NEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (POPMHUPYIOIINM
MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHUMHU;

— o0ecrnedyeHrne YCIOBUHM, CHOCOOCTBYIOHNIMX MPHOOPETEHUIO O00yYarolUMUCA —OIbITa
pa3HOOOpa3HON JesITeNbHOCTH, IO3HAHMWS M CaMOIIO3HAHMSA, KIIOYEBBIX HABBIKOB (KIJIIOYEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHHE IS PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue o0mell (QyHKIMOHATBHOM M €CTeCTBEHHO-HAY4YHOH IPaMOTHOCTH, B TOM
qyclie YMEHUH OOBSICHITHh U OLIEHUBATH SIBJICHUSI OKPY’KAIOIIEr0 MHUpA, MUCMOIb3ysl 3HAHUS U OIbIT,
MIOJIyYE€HHbIE IPU U3YUYEHUU XUMUH, IPUMEHSITh UX IPU PELICHUH MPOOJIeM B TOBCEAHEBHON JKU3HU
U TPYAOBOH EATEIBHOCTH;

— (¢opmupoBaHHE y OOyYaroIUXcs T'YMaHUCTHYECKHX OTHOIIEHUM, MOHMMaHUS LEHHOCTU
XUMHUYECKUX 3HAHUM JUIs BbIPAaOOTKH HKOJIOTMYECKH IIeJIeCOO0pa3HOro IMOBEJIEHUs B OBITY U
TPYJOBOM JESITELHOCTU B LIEJSIX COXPAHEHHUS CBOETO 370POBbs U OKPY KarOIeH MPUPOAHON CPEbl;

—pa3BHUTHE MOTHUBAIIUU K 00YYEHHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha
OCHOBE YCBOEHHS OOIIEUEI0BEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduist u
HaNpaBJICHHOCTHU JaJIbHEUIIEro 00yUeHHs.

OOmiee 4ymuClIO 4acoB, OTBEACHHBIX MJS WM3Y4YEHHs] XMMHUHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwus, coctapiser 136 dacoB: B 8 kiacce — 68 yacoB (2 4aca B Hemenmo), B 9 kiacce — 68
qacoB (2 yaca B HEJIEIO).

COJEPKXAHUE OBYYEHUSA
8 KJIACC
IlepBonayajbHbIe XUMHYECKHE TOHATHS



[Ipenmer xumuu. Ponp XuMuu B )KU3HU YeI0BeKa. XUMUsS B CUCTEME HayK. Tella U BEIIECTBA.
du3nueckre CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHaTHe 0 MeTogax MO3HAHUS B
xuMun. Yucreie BemecTBa U cmecu. CrocoObl pa3iesieHus CMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3J1eMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie n
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckasi Gpopmyrna. BaleHTHOCTh aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BeniecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHHH.

KommmuectBo BemectBa. Monbs. MoisipHass macca. B3anMoCBsI3b KOJIMYECTBA, MAacChl U YMCIIA
CTPYKTYPHBIX €IHHHUII BerecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COCTUHEHHM.

@usznueckue M XMMHYECKUE SBJICHHUsS. XHUMHUYECKas peakuuss U e€ NPU3HAKU. 3aKOH
COXPaHEHHs MaccChl BelIeCTB. XHUMUYeckue ypaBHeHUs. Kiaccudukamuss XUMUYECKHX peakiuii
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKON NOCyAOH, mpaBwiamMu pabOThl B Jaboparopuu U mpuéMamu
oOpamieHusi ¢ Ja00OpaToOpHBIM O0OpPYAOBAaHHWEM, H3YYEHHE M ONUCaHHe (UINYECKUX CBOWCTB
00pa3I0B HEOPraHUYECKUX BEIIECTB, HaOMoAeHHe (Qu3ndeckux (IIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYNKe, KAIEHUE W KOHJEHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHUE CBEUH,
MIPOKAIMBAHNE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOW) SBJICHHMA, HAOIIOJICHUE W
OMMCaHWE TMPHU3HAKOB MPOTEKAHUS XMUMHUYECKHUX peakluil (pa3iokeHHe caxapa, B3auMOJICHCTBHE
CEepHOIl KHUCIOTHI C XJOopuaoMm Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJIeHCTBHE kene3a ¢ pactBopoMm con menu (ll), m3yueHue crocoboB pasneneHust CMeceid: C
MOMOIIBI0 MarHuTa, (WIBTPOBAHWE, BBIMAPUBAHUE, AUCTUIUIALUS, XpoMaTorpadusi, pOBEICHHE
OYHCTKM TIOBapEHHOW conM, HAOIIOJCHHEe U ONHCAaHWE pEe3yJbTaTOB TPOBEACHUS OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/ITaHUE MOJIeNIel MOJIEKYT (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKMX BellleCTB

Bo3gyx — cmecp razoB. CocraB Bo3ayxa. Kucmopom — 371eMEHT M TPOCTOE BEIIECTBO.
Haxoxnenue kucimopona B mpupoje, U3MYecKUe M XMMHUYECKHE CBOICTBa (peakiuu TOpeHus).
Oxcunel. Ilpumenenne kucnopoma. CrnocoObl TONyueHHUs KHCIOpoJa B JabOpaTopuu H
npombinuieHHOCTH. KpyroBopor kucnopoma B mpupoge. O30H — amiorpomHas MoauduKanus
KHUCJIOpOJa.

TemnoBoit »d¢dekr XUMHYECKON peakiuu, TEePMOXUMHUYECKHE YypaBHEHHUsS, DOK30- U
SHIOTEPMUUYECKHE peakuuu. TOMIMBO: Yrojilb M METaH. 3arps3HEHHE BO3[yXa, YCUIICHUE
MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bognopon — anemeHT u npoctoe BemectBo. Haxoxaenue Bogopoaa B nmpupojie, pusudeckue u
XUMHYECKHE CBOICTBA, TPUMEHEHHE, CIOCOObI MoTy4yeHus. KUcIoThl U comu.

MonsipHbiii 00BEM ra30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

®usnueckue CcBoiMcTBa BoAbl. Boma kak pactBopurens. PactBopel. HacblmeHHbsle wu
HEHACHIIICHHBIE PACTBOPHI. PacTBOPMMOCTH BemiecTB B Bojie. MaccoBast 10Jisl BEIIECTBAa B pacTBOPE.
Xumnueckue cpoiicTBa Bojbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOAE U B JKU3HU YEIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX Bog. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanmss Heoprannueckux coenuHenuid. Oxcunpbl.  Knaccudukanus — OKCHIOB:
cosieoOpasyrorire (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIe) U HecojeoOpasyromue. HoMmeHknatypa
okcu0B. du3nyeckue U XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyeHue okcuaos.

OcHoBanus. Knaccudukanus OCHOBaHWUN: INEIOYM ¥ HEPACTBOPUMBICE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. ®Du3znueckne H XUMHYECKHE CBOMCTBA oOcHOBaHWW. [lomydenue
OCHOBAaHHII.

Kucnorel. Knaccuduxarmus kucnor. Homenknatypa kucinor. DPu3MdecKue M XUMUYECKUE
cBoricTBa KUCHOT. Psan akruBHoctu MetauioB H. H. bekerosa. [lomyyenue Kucior.



Comu. Homenkunarypa coneil. @u3nueckue U XuMudeckue cBoiictsa coseil. [lonydyenue coneit.

I'eneTndeckas CBA3b MEXKIY KIaCCaMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeeNiCHUEe COAEpKaHMs KHCIOpoJa B BO3AyXe, MOJydeHHEe, coOHupaHue,
pacrno3HaBaHME€ W M3yYEHUE CBOMCTB KHUCIOPOZJa, HAOJIOJEHUE B3aUMOJICHCTBUS BEILECTB C
KHCJIOPOJIOM M YCIIOBUS BO3HMKHOBEHMSI W TpPEKpallleHUs TOpeHus (1moxkapa), O3HAKOMIIEHHE C
o0Opa3namMu OKCHJIOB U ONKMCAHHUE WX CBOWCTB, MOJydyeHUE, COOMpaHUe, PAcllO3HaBaHUE U U3YUYCHUE
CBOHMCTB BojJopoaa (TopeHue), B3aumojeicTBue Bomopona c¢ okcumom wmemu (1) (Bo3mokHO
WCIOJb30BAHNE BHJICOMATEPUANIOB), HAOIIOAEHHWE OOpa3lOB BEIIECTB KOJIMYECTBOM 1 MOJb,
HCCIIeIOBaHNE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C Pa3IMYHON PACTBOPUMOCTBHIO, IPUTOTOBIICHUE
pacTBOPOB C ONpPENEIEHHOM MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aAMMOJEHCTBHE BOJBI C
MeTayiaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIB30BaHUE BHJIEOMATEPUANIOB), UCCIIEJOBAHHE
00pa3loB HEOPraHWYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHHUS OKPAaCKU
WHJMKAaTOPOB B pacTBOpax KHUCIOT W LIejoueHd, u3yueHue B3zaumonencTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCIOT C METaUIaMHM, pPEaKUUd HEeWTpalu3aluu, I[OJy4YEeHHE
HEpPACTBOPUMBIX OCHOBAaHMI, BBITECHEHUE OJHOTO METajlla JIPYTMM M3 PacTBOpa COJIM, PELIEHUE
SKCIEPUMEHTAIIbHBIX 3aa4 110 Teme «BaxkHeine Ki1acchl HEOPraHUYECKUX COETUHEHUI.

[Mepuoauveckuii 3akon u Ilepuognueckass cucrema xuMudeckux 3jiemeHtos JI. H.
MenpeneeBa. Ctpoenne aroMoB. XHMH4YecKasi CBs3b. OKHMCIUTEIbHO-BOCCTAHOBHTE/IbHbBIE
peakuun

[lepBbie MONBITKM KIaCCH(PUKAUN XUMHUYECKUX 3JIeMeHTOB. lIloHATHE O rpymnmax CXOIHBIX
2JIEMEHTOB (ILEJOYHbIE U LIEIOYHO3EMEIbHBIE METAJIbl, TAJIOI€Hbl, MHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTEepHBIE OKCUIBI U THIPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa xumuuyeckux aemeHTos 1. 1. Menneneesa.
Kopotkonepuoanas u niuaHonepuoanas Gopmsl [leproandeckoil CUCTEMbl XUMHUUECKUX 3JIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynnsl. OHU3MYECKUN CMBICH IOPSIKOBOIO HOMEPA, HOMEPOB
[IEPUOJIA U IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0osouyek aToMoB nepBbix 20 xuMudeckux 31aemMenToB [lepuoanueckoit cucrems 1. . Menzaeneesa.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA MO €ro IMojoxxeHuro B Ilepmommueckon cucreme /. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XMMMUYECKHUX 3JIEMEHTOB, METAUIMYECKHX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM U MEPUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ileproanueckoit cCTEMbl XUMHUYECKUX AJIEMEHTOB IS
pa3BUTHS HayKH U ipakTUKU. [[. . MeHneneeB — yu4€HbIA U TpaXKJaHVH.

Xumnueckas cBsi3b. KoBanieHTHas (MOJIsipHAst U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPHUIIATEIBHOCTD
XUMHYECKHX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipouecchl OKUCIEHUsS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0paslloB BEUIECTB METAIJIOB M HEMETAIJIOB, B3aMMOACHCTBUE THPOKCH/IA LINHKA C
pacTBOpaMM KHUCIIOT M IIEJI0YEH, TPOBENECHHUE ONBITOB, MITIOCTPUPYIOIIMX MPUMEPBI OKHCIUTEIbHO-
BOCCTAaHOBUTENbHBIX peakluil (ropeHue, peakliuu pa3ioKeHNs, COSTUHEHHUS).

Mesicnpeomemmunie céazu

Peanu3zanus MeXNpeaAMETHBIX CBA3EH MPU N3YYEHNN XUMHHU B 8 KJIaCCE OCYILLECTBIIIETCS YEPE3
HCIOJIb30BaHWE Kak OOLIMX €eCTECTBEHHO-HAYUYHBIX TOHSATUN, TaK W TIOHATUH, SIBJISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.



OOmue ecTecTBeHHO-HAy4YHbIC MOHSATHS: HAay4YHBIA (DAaKT, TUMIOTE3a, TEOPHUS, 3aKOH, aHAJW3,
CUHTE3, KIaccu(uKaIms, mepuoInIHOCTh, HAOI0JeHUE, SKCIIEPUMEHT, MOACITMPOBAHNE, U3MEPECHHE,
MO/JIETIb, SIBJICHUE.

®uzuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWA, H30TOIbI,
PaMOAKTUBHOCTH, MOJICKYJIA, SJICKTPUUCCKUIA 3apsi], BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, ra3, PU3NYECKUE BEIIMUUHBI, €IMHULIBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3BE3/161, COITHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HbIE UCKOMaeMble,
TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakiusi

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa xumudyeckux anementoB Jl. 1. Menaeneena.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHUX DJIEMEHTOB NEPBBIX TPEX
MEPUOJIOB, KalMs, KaJbLUS U HUX COCAUMHEHUH B COOTBETCTBUHM C IIOJOKEHHUEM DJIEMEHTOB B
[leproanueckoii cucreMe U CTPOCHHEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBA3M. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEIIIECTBA OT THIIA KPUCTAITMYECKON PEIIETKU U BIIa XUMHUYECKOM CBSI3U.

Knaccudukanms 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB. XUMUYECKHUE CBOWCTBA BEUIECTB,
OTHOCAIIUXCS K Pa3IUYHBIM KJIacCaM HEOPTaHUYECKUX COCAMHEHUN, TEeHETHYecKas CBs3b
HEOPraHMYECKUX BEILECTB.

Knaccudukanus XMMHUYECKHMX peaklMid MO pa3IuYHbIM MpHU3HaKaM (M0 YHCIy M COCTaBy
YYaCTBYIONINX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 H3MEHEHHUIO CTCTICHEH OKHCIICHHS
XUMHYECKHUX JIEMEHTOB, 10 OOPATUMOCTH, MO YYaCTHUIO KaTalln3aTtopa). JK30- U IHIAOTCPMHUYCCKUE
peaKuuu, TepPMOXUMUYECKUE YPABHEHHUSI.

[TonsTe o ckopoctu xumuueckor peakuuu. Ilonstue 00 oOpaTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusix. [IoHATHE O TOMOTE€HHBIX U TeTepOreHHbIX peakiusix. [loHsTue o xkaramuse.
[Tonsitue o xumudeckoMm paBHOBecHuU. DaKTOPHI, BIUSAIONMIME HA CKOPOCTh XUMUYECKON pEaKIu U
MOJIOKEHUE XUMHUYECKOTO PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU, JJICKTPOHHBIM  OajaHC  OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBieHHWE YpaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii C UCTIOIB30BAaHUEM METO/Ia JIEKTPOHHOTO OayiaHca.

Teopus >IEKTPONUTHUECKOW [UCCOLUMALMU. DIEKTPOIUTBI M HEAIEKTPONUThL. KaTHoHBI,
aHMOHBL. MeXaHu3M [IMCCOLMAllMM BELIECTB C Pa3IMYHBIMU BUAAMH XMUMHUYECKOU cBs3U. CTeneHb
nuccoruanuu. CUIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakuuu moHHoro obmeHa. YciloBUS NpPOTEKaHUS pPEaKIMd HOHHOTO OOMEHa, IOJHBIE U
COKpallléHHblE HOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHUCJIOT, OCHOBAaHMW M COJEH B CBETE
MIpeICTaBICHUI 00 IEKTPONIUTHYECKON nucconnanuu. KauecTBeHHbIe peakiinu Ha HOHBL. [loHsTHE 0
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHUE C MOJEIISIMU KPUCTAIUNIMYECKUX PEIIETOK HEOPTAHUUECKUX BEIIECTB — METAJIIIOB
u HemeTauioB (TpaduTa ¥ anmasza), CIOXKHBIX BEHIECTB (XJIOpUIa HATPHs), HCCIECIOBaHUE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU PEaKIIMu OT BO3JCHCTBUS Pa3INUHbIX (PAKTOPOB, HCCIEOBAaHNE
AJIEKTPOMPOBOAHOCTA PACTBOPOB BEIECTB, IPOIECCa TUCCOIMAIMN KHCIOT, IEJIoYeld U cojier
(BO3MOIKHO HCTIOIB30BaHKUE BUAEO MATEPUAJIOB), TPOBEICHUE OIBITOB, MILTFOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHUe OCa/iKa, BBIICICHHUE ra3a, 00pa3oBaHue BObI),
OTIBITOB, WJUTIOCTPUPYIOMINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX pEaKIuil (ropeHue,
peaKIuu Pa3JIOKEHUsSI, COCTUHEHHUS), PACIO3HABAaHWE HEOPTaHWYECKUX BEHIECTB C IOMOIIBIO
KaueCTBEHHBIX PEAKIUN HAa MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HeMeTasiibl M X COeUHEHUS



OOmiast xapakTepucTuka rainoreHoB. OcCoOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTEMEHU
okucneHus. CTpoeHne M (U3NYECKHE CBOMCTBA NPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOWCTBA Ha IIpUMepe XJopa (B3aMMOAEHCTBUE C METAUIaMH, HEMeTallaMH, ILeJI04aMu).
Xnopooaopoa. CoiisiHasgs KHCJIOTAa, XUMHUYECKHUE CBOMCTBA, IMOJIy4YEeHHE, NMpUMEHeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOAA HAa OpraHU3M uejoBeka. BakHeiine XJIopuabl U MX HaXO0XKJIEHUE B
IIPUPOJIE.

OOmas xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTHM CTPOEHHs aTOMOB,
XapakTepHble cTeneHu okucieHus. CrpoeHue M (U3MYECKHE CBOWCTBA IPOCTBIX BELIECTB —
KHCJIOPOAA M Cepbl. AJUIOTPOIIHbIE MOJU(PHUKAIINN KUCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA CEPHI.
CepoBoniopofi, cTpoeHue, GU3NIeCKre U XUMHUYECKUe cBOMCTBAa. OKCHABI cepbl KaK MpPECTaBUTENIN
KUCIOTHBIX OKcHIoB. CepHas kuciora, (U3MYEeCKHMe M XHMHUYECKHEe CBoOiicTBa (oOuiue Kak
IIPEJCTaBUTEN KJlacca KHUCIOT M crenuduueckue). XUMHUECKUE pPEeakluu, JIeXkKallde B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMoydeHus: cepHol KucioTsl. [Ipumenenune cepHoit kucnotel. Comu
CEpHOI KHCJIOTHI, KAaUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COCAMHECHUN B
npupoje. XUMHUYECKOe 3arpsi3HEHUE OKPY’KaroIlel Cpelbl COeTUHEHUSAMU Cepbl (KUCIOTHBIE 0K,
3arpsA3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPel0TBPAILEHHS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTM CTPOEHHS aTOMOB,
XapakTepHbIe CTENICHH OKHCICHHS. A30T, paclpoCTpaHEHHE B MPUPOE, (PU3HUECKHe U XUMHUYECKHUE
cBorictBa. KpyroBopor azora B mpupoze. AMMHAK, €ro (U3NYEeCKHe W XHUMHYECKHE CBOMCTBA,
nojyyeHue u npumeHenue. Coin aMMOHHUS, UX (PU3MYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHast peakiuss Ha HMOHBI aMMOHHMA. A30THas KHCJIOTa, €€ MoylyuyeHue, (U3M4ecKue U
XMMHAYECKHE CBOWcTBa (00mMe Kak TPEACTaBUTENS Kiacca KHUCIOT U CrHenu(uvecKkue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHSI B KaueCTBE MHHEPAIbHBIX yA00peHui. XUMHUUYECKOe
3arps3HEHUE OKPYKAIOLIEH Cpebl COeIMHEHUSAMHU a30Ta (KUCIOTHBIE JOXK/IHU, 3arps3HeHne BO3yXa,
Mo4BBI ¥ BoA0EéMOB). Docdop, ammorponHbie Moaudukanuu Gocdopa, Gpu3nIecKkrue U XUMHUICCKUE
croiictBa. Oxcua ¢ochopa (V) u dochopHas kucinora, GU3MUECKHE W XUMHUUYCCKUE CBOICTBA,
nonyyenue. McmnonszoBanue ¢pocdaroB B kKauecTBe MUHEPATLHBIX YAOOPEHH.

OOmast xapakrepuctuka syeMeHTOB IVA-rpynmnbl. OcoOEHHOCTHM CTPOEHHs aTOMOB,
XapaKTepHble CTEMEHU OKUCIEHUS. YTIepoJ, aJUIOTPOMHbIE MOJU(PHKAIMK, PACIPOCTPAHEHHE B
npupojie, pu3nueckrue U XUMHYECKHe cBoicTBa. AncopOums. KpyroBopoT yriepona B mpupoje.
Oxcuapl yriaeposaa, ux (pusMyeckue W XMMHUYECKHE CBOMCTBa, JEICTBHE Ha KUBbIE OpraHU3MBI,
NOJy4YeHHEe W TPUMEHEHHe. DKOJOTHYECKUe MpoOsieMbl, CBsi3aHHbIE ¢ okcuaoM yriepoxaa (1V),
TUIIOTE3a II100aJbHOTO MOTEMJICHUs KiIuMarta, TapHUKOBbIN 3¢ dekT. YroapHas KUcIoTa U €€ COJH,
X (QU3NYecCKue M XUMHUYECKHE CBOMCTBa, MOJIydeHHE U NpuMeHeHue. KauecTBeHHasi peakuusi Ha
kapOoHaT-uoHbI. Mcnonb30BaHue KapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

IlepBoHauanbHble MOHATHS 00 OpPraHWYECKMX BEIIECTBAX KaK O COEJUHEHUSAX Yyriepona
(MeraH, 3TaH, 3TUJIEH, AllETUJIEH, 3TAHOJ, TJULEPUH, YKCyCHas Kuciota). [IpuponHble HCTOUHUKH
YIJIEBOOPOAOB (yroyb, IPUPOIHBINA ra3, He(PTh), IPOAYKTHI UX NepepadboTku (OEH3UH), UX pPOJIb B
ObITYy M TpoMbIIITIeHHOCTU. [loHATHE O OMOJOrMYecKM BaXKHBIX BEIIECTBAaX: JKUpPax, OeKax,
yIIeBOJaX — M MX POJIM B JKU3HM UelOBeKa. MaTepuaibHOE €IUHCTBO OpPraHMYECKHUX W
HEOPraHMYECKUX COEAMHEHUN.

Kpemuuii, ero ¢pusmdeckue 1 XuMU4yecKkue CBOMCTBA, OdyyeHUe U npuMeHenne. CoeTuHeHHs
KpeMHUs B mpupone. Obuue npexacraBieHuss o0 okcunae kpemuus (V) u KpeMHUEBOW KHCIOTE.
Cunukatel, MX HWCHOJb30BaHWE B OBITY, B NPOMBIIIICHHOCTH. BaxkHeline CTpouTelbHbIE
MaTepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eroH. I[IpoGiembr Ge3omacHOro
WCIOJIb30BAaHUS CTPOUTENIbHBIX MaTepHajIOB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:



u3ydyeHue o0pa3loB HEOPraHWYECKHUX BEIIECTB, CBOWMCTB COJSHOW KHCIOTHI, MPOBEICHUE
KAueCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI M HAONIOJEHUE MPU3HAKOB WX MPOTEKAHUS, OIIBITHI,
oTpaxarlue (U3MUecKue M XMMHUYECKHE CBOMCTBA TaJlOT€HOB W UX COEIWHEHUN (BO3MOXKHO
WCIIOIb30BaHUE BHUICOMATEPUATIOB), O3HAKOMJIEHHE C 00pa3laMyd XJOpUIOB (TaJIOTCHHIOB),
O3HAaKOMJICHHE C oOpasmamMu cepbl MU €€ COoeIMHEHMSIMH (BO3MOXXHO  HCIIOJIb30BaHHE
BUJICOMATEPHATIOB),  HAOIMIOAGHHWE  TMpolecca  OOyrJMBaHHMS — caxapa  [OJA  JICHCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3y4Y€HHE XMMHYECKHUX CBOWCTB pa30aBJIEHHOHN CcepHOi
KHCIIOTHI, MPOBEJCHHE KadeCTBEHHOM peakiuu Ha cynb(aT-uoH U HaONI0JeHHE IpU3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE C (M3MYECKHMMH CBOMCTBaMH a30Ta, (ochopa M HUX COEAMHEHUI
(BO3MOXXHO HCHOJB30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu a30THBIX U (ochOpHBIX yAOOpEHHIA,
MoJIy4eHue, coorpanue, pacno3HaBaHUe U U3y4YeHUE CBOWCTB aMMHaKa, MPOBEICHNE KaUeCTBEHHbIX
peakuuii Ha HOH aMMOHHUS U (ocdaT-uOH U U3YYCHHE MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJICHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHUCIJIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BMJIEOMATEPUAIIOB),
M3y4eHUE MOJENeH KPHUCTAIUIMYECKUX PEImETOK aimasa, rpadura, QyiiepeHa, 03HaKOMIIEHHE C
MpoLIeCCOM  aJCOPOLMU  PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
MIPOTUBOra3a, MoJlyueHue, coOupaHHe, paclo3HaBaHWE M H3Y4YEHHE CBOICTB YIJIEKUCIOrO Tasa,
MPOBEJICHUE KAYECTBEHHBIX pEakIuil Ha KapOOHAT M CHIIMKAT-UOHBl U HM3yYEHHE MPU3HAKOB HX
IIPOTEKAaHUs, O3HAKOMJIEHHME C HOPOAYKIMEH CHJIMKATHOM  IPOMBILUIEHHOCTH, pELICHHUE
9KCIIEPUMEHTAJIIBHBIX 3aa4 110 TeMe «BakHele HeMeTalibl U UX COEIMHEHUS».

MeTtanibl M X COeTMHEHU S

OO01mas xapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJJIOB Ha OCHOBAaHUH WX IMOJIOKEHUS B
[lepnonnueckoir cucreme xumuyeckux dnemMeHToB J[. WM. MenngeneeBa M CTpOEHHs aTOMOB.
Crpoenune wMetauioB. Meramindyeckass CBsI3b M METalIM4ecKas KpUCTallIMdyecKas pemiérka.
DAEKTPOXUMHUECKUNA PsIJl HAMPsDKEHUH MeTaioB. GU3NYECKUe U XUMHUYECKHUE CBOWCTBA METAJIIOB.
OO6mue crnocoObl moxydeHus MeTauioB. [loHATHe O KOpPpO3UM METANJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT KOppo3uu. CIuiaBel (CTallb, YyTyH, AIOPATIOMUAHUHN, OPOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIUICHHOCTH.

Hlenouynslie MeTaIbl: monokeHue B Ilepuoanueckoit cucteme xumuueckux snementon /. U.
MenpeneeBa, CTpPOEHHE UX aTOMOB, HaX0XJAeHUE B npupoje. Pusndeckre 1 XMUMHUYECKUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIBI U TUAPOKCHUABI HATpusl U Kanus. [IpuMeHeHne MIeT0YHbIX
METAJUIOB U UX COCTMHEHUH.

[llenouyHO3eMeNnbHBIE METAJUIBl MarHUW W KanblMil: mosioxkeHue B Ilepumonnueckoin cucreme
xumuueckux aneMmeHtoB JI. M. MenneneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXJAEHHE B IPUPOJE.
dusnyueckre U XMMHUYECKUE CBOMCTBAa MarHus U KaybIus. Bakuelme coeTMHEHUS Kalblus (OKCH]I,
TUAPOKCH, coiu). KECTKOCTHh BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

Amomunuil: nonoxenue B Ilepuoamueckoil cucreme xumuueckux osnemeHtoB . WM.
MeHneneeBa, CTpOCHHE aToma, HaxoXKJIeHUEe B mpupone. Puznueckue M XUMUYECKHE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBONCTBA OKCHJIA U THIPOKCHIA ATFOMUHHUSL.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nemeHToB 1. . Menneneena,
CTPOEHHE aToMa, HaxoxkJeHue B npupoje. Gusnueckne n xuMuyeckne cBoMcCTBa xene3a. OKCHUipbl,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u moy4eHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMHd METaJUIOB M CIUIaBOB, UX (PU3MYECKMMM CBOWCTBAMH, U3yUYECHHE
pe3yJabTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIB30BAHHE BHJIEOMATEPUANIOB), 0COOEHHOCTEH
B3aMMO/ICHCTBUS OKCH/IA KAJbIIMs U HATPUS C BOAOH (BO3MOKHO HCIIOIH30BAHKE BHICOMATEPUATIOB),
HCCIIEIOBaHNE CBOMCTB >KECTKOM BOABI, Ipoliecca TOpeHus jkeiae3a B KHUCIOpoAe (BO3MOMKHO
HCIIOJIb30BaHNE BUJICOMATEPHUATIOB), MPHU3HAKOB MPOTEKAHUS KAaYeCTBEHHBIX pEaKUUN Ha HOHBI:
MarHusi, KaJiblvs, aTFOMUHYS, uHKa, xkene3a (I1) u xenesa (1), menu (1), Habnroaenue u onucanue
MIPOLIECCOB OKPAIIUBAHUS MJIAMEHH MOHAMU HATPHS, Kalus U KaIblUsS (BO3MOXHO HCIIOIb30BAaHHE



BUJICOMATEPHAIIOB), HCCIEIOBAaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHHUS M THUIAPOKCHIA
LIMHKA, pEelIEHUE YKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxkHeine MeTanbl U UX COCTUHEHUSD.

XuMHUSA U OKPYKAKOIIasi cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOW >KM3HM 4YeJOBEKa. be3omacHoe HCHojib30BaHUE
BEIIECTB U XUMHUYECKHUX peakiuii B ObITy. [IepBas mOMOIIb MPU XUMUYIECKUX 03KOTaX M OTPABICHUSX.

XuMHUeCcKoe 3arps3HEHUE OKpY’Kawllel cpeasl (mpeaenbHas TOMycTHUMas KOHIEHTpaIus
BemecTs, ganee — [1/1K). Ponbs XxumMun B perieHur SKOJIOTHISCKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

M3y4deHHE 00pa3loB MAaTepUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemmnuie ceasu

Peanuzanust MeXnpeaAMETHBIX CBS3€H MPU U3YUEHUU XUMHHU B 9 KJlacce OCYIIECTBIISIETCS Yepes
UCIOJIb30BaHWE Kak OOLIMX €eCTECTBEHHO-HAYYHBIX TIOHSATUN, TaK W TOHATUH, SIBIISIOIIUXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBeHHO-HAY4YHBbIC MOHSATHS: HAy4YHBIA (DAaKT, TUMOTE3a, 3aKOH, TEOPHsl, aHAJM3,
CUHTE3, KJIaccuukalus, nepuoIn4YHOCTh, HAOI0JeHIE, SKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(DPeKT, TEXHOTIOTUsl, MaTepHAIIbI.

®uzuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWA, H30TOIbI,
PaINOaKTUBHOCTD, MOJIEKYJIa, AICKTPUUECKUH 3apsil, TPOBOJHUKU, TTOTYIPOBOJHUKH, TUIIEKTPUKH,
(OTOAIEMEHT, BEIIECTBO, TEJNO, OO0BEM, arperarHoe COCTOSHUE BEIIeCTBa, Ta3, pPacTBOP,
PacTBOPUMOCTD, KpUCTAITNYECKas peléTKa, CIiaBbl, (PU3NUYECKHe BEIUYUHBI, SAMHHUIIBI H3MEPEHUs,
KOCMHMYECKOE MTPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COJHLIE.

buonorus: QorocuHTe3, apixaHuwe, Owocdepa, 3KocHCTEMAa, MHUHEPAIBHBIC yIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJE3HbIE UCKOMaeMble,
TOILIUBO, BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIUYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS TPOrpaMMbl OCHOBHOTO 00mero obOpa3oBaHUs
JOCTUTAIOTCS B XOJ€ OOy4YeHHUS XMMHUU B €IUHCTBE YYEOHOW U BOCHHTATEIHHOW IESATENHHOCTH B
COOTBETCTBUHU C TPAJULHUOHHBIMU POCCHUICKAMH COLIMOKYJIbTYPHBIMU M JIYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHA, TIPUHSATHIMH B OOIECTBE MpaBWJIaMU W HOPMAaMH TIOBEJACHHUS U CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COITHATM3AIIAN 00YUaIOIUXCSI.

JIM4HOCTHBIE pEe3yJbTaThl OTPAXKAaOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBAThHCS
CUCTEMOI MO3UTUBHBIX [ICHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE ONBITA JEATEILHOCTH Ha €€ OCHOBE,
B TOM YHCJIE B YACTH:

1)maTpuoTH4ecKoro BOCHUTAHUA:

LIEHHOCTHOTO OTHOIIEHHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAy4YHOMY
HACJIEIUIO, TMOHUMAHUS 3HAUEHUS XUMUYECKOW HAyKHM B JKM3HM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOM HMH(POpPMAIMEH O TEPENOBBIX JOCTHIKEHUSX M OTKPBITHUAX
MHPOBOM M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONUCTBE MHpa U
00IIIeCTBA;

2)rpa:;kIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUS O COLMAJIbHBIX HOPMax W MPaBWIAX MEKIMYHOCTHBIX OTHOILIEHUNA B
KOJJIEKTHUBE, KOMMYHHUKATUBHOMN KOMITIETEHTHOCTH B 00IIECTBEHHO TOJIC3HOM,
y4eOHOUCCTIEOBATEIbCKON, TBOPYECKOW W JPYTrUX BHJAX JIEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM MAEATEIHbHOCTH TPU BBHIMOJHEHHH YYE€OHBIX, IMO3HABATEIBHBIX 3a7ad,



BBITIOTHEHUHM XUMHYECKHUX OKCIIEPUMEHTOB, CO3JIaHUU YYEOHBIX TIPOCKTOB, CTPEMJICHHS K
B3aMMOIIOHMAHUIO W B3aUMOIIOMOIIM B TIPOIECCe ATOW Y4eOHOH AesITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJCHHUE U MOCTYIKH CBOUX TOBAPHINEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHMS MOCIEACTBUM MOCTYIKOB;

3)IeHHOCTH HAYYHOT'0 NO3HAHMS!

MHUPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE U XMMHUUYECKOW pEaKklMM, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJISIIOIIME OCHOBY Ui MOHUMAaHUS CYIIHOCTH
Hay4YHOW KapTHHBI MHpA, TPEICTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPHPOIBI,
B3aMMOCBSA35X YEJI0BEKA C IIPUPOJIHOMN CPEIOi, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIpPaBJICHHbIE Ha TMOJYyYE€HHE HOBBIX 3HAHUW IO XUMUH,
HEOOXOAMMBIE JJII OOBSCHEHHS HAONIOJACMBIX TMPOIECCOB U  SIBJICHUH, IT0O3HABATECIBHOM,
MH(POPMAIIMOHHON W YHUTATEIHCKOW KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIHHOW PabOThI C
y4eOHBIMA TEKCTAMH, CIPABOYHON JHTEPATypOd, IOCTYINHBIMU TEXHUYECKHUMH CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K OOYYECHHMIO W II03HAHMIO, JIF0O03HATEILHOCTh, TOTOBHOCTh W CIOCOOHOCTH K
caM00Opa30BaHUIO, IMPOCKTHOH M HCCIEAOBATEIILCKON EATeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIMpPaBJIEHHOCTH U YPOBHS 00yUYeHUs B AalbHEHIIIEM;

4)(popMUPOBaAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 KU3HU, OCO3HAHKE TOCIEICTBUN U HEMPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHUS
QJIKOTOJIsl, HAPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COONIOACHUS TMpaBHJI OE30MACHOCTH IMPH
oOpaleHuu ¢ XHMUYECKIMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5)Tpya0BOro BOCIUTAHMS:

MHTEpEC K MPAKTHUYECKOMY HM3yYeHHI0 MpodeccHil U TpyAa pa3lIuyHOro pojia, YBaKEHHE K
TpyAy U pe3yibTaTaM TPYIOBOM AESATENbHOCTHU, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWUU 110 XUMHH, OCO3HAHHBIA BBIOOP MHIAMBUAYATBHON TPACKTOPUU MPOJOHKCHHSI 00Pa30BaHMS C
y46TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XHWMHHU, OOINEGCTBEHHBIX MHTEPECOB U
MOTpeOHOCTEH, yCHemHoN NpodecCHOHaIbHONU ACSITENbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJaTUPOBAThCS B MPodecCHOHANBHOI cpeie;

6)3K0J10rMYeCKOro BOCTIUTAHUSA:

9KOJIOTUYECKH I11eJIeCO00pa3HOe OTHOIIEHHWE K TMPUPOJE KaK HCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CyIleCTBOBaHHUS, MOHMMAaHHE IIEHHOCTH 3J0pOBOro M Oe3omacHOro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (DM3MUECKOMY U MICUXUYECKOMY 370POBbIO, OCO3HAHHE
IIEHHOCTH COOJIOJICHUSI MPaBWJI OE30MacHOTO TOBEIEHUS TPU padoTe C BEIIECTBAMHU, a TaKXKe B
CUTYAIUAX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHMS, MOJNydYaeMble MPH W3YYCHHH XUMHH, AJI PElIeHus 3aaad,
CBA3aHHBIX C OKpYXKarolel NPUPOTHON CpeloH, Uil IOBBILLIEHUS YPOBHS SKOJOTUYECKOU KYJIbTYPBI,
OCO3HaHUs TJIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM M MyTeM UX PEIIeHHs] TOCPEACTBOM
METOJIOB XHUMHH, IKOJOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B IMTO3HABATEIILHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOW MPAKTHUKE.

METAINIPEJIMETHBIE PE3YJIBTATDI

B cocraBe MerampeaMeTHBIX pPE3yNbTAaTOB BBIACISAIOT 3HAUYUMBIE I (hopMUpOBaHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPHUHIUI, TUIMOTe3a, (akT, cucrema,
MPOLIECC, IKCIEPUMEHT W JPYroe.), KOTOpbIe HCIONB3YIOTCS B E€CTECTBEHHO-HAYUYHBIX YYEOHBIX
MpeaMeTax U MO3BOJIIIOT HAa OCHOBE 3HAHUM W3 3TUX MPEAMETOB (OPMHUPOBATH IMPEICTABICHHE O
[IEJIOCTHOW HAy4YHOW KapTUHE MUpa, W YHUBEPCAIbHBIC Y4YeOHBIC JCUCTBUS (ITO3HABATEIHHBIC,
KOMMYHHUKATUBHBIE, PETyJSTUBHBIC), KOTOphIE oObOecmeunBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENTLHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOU e TEIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIe JeiCTBUS



ba3oBble JlorHYecKue AeiCTBUA:

YMEHUS KCIOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUSI TP OCBOCHUU 3HAHUM: PacKpbIBaTh
CMBICJ XMMHUYECKUX MOHATHH (BBIICIATh UX XapaKTepHble IPU3HAKHU, YCTAaHABIUBATh B3aUMOCBSI3b C
OPYTUMH TOHSTUSIMH), MCIIOJNB30BAaTh MOHATHS Uil OOBACHEHUS OTIENbHBIX ()aKTOB M SBIICHUM,
BBEIOMpATh OCHOBAHHWS W KPUTEPHH JUIS KJIACCU(DUKAIMA XUMHYECKHUX BEIIECTB W XUMHUYECKUX
peakiuii, yCTaHaBIMBAaTh MPUYUHHO-CIICIICTBEHHBIC CBS3H MEXIy OOBEKTaMH HW3YyYCHHUsS, CTPOUTH
JIOTUYECKUE pacCyXaAeHus (MHAYKTUBHBIE, NEAYKTUBHBIC, IO aHAJOTUH), JAeNaTh BBIBOABI U
3aKJIIOUEHUS;

yMEHUE MPUMEHITh B NPOLIECCE MO3HAHUS MOHATHUS (IPEIMETHBIE U METalpeIMETHbIE),
CUMBOJIMYCCKUE (3HAKOBBIC) MOJECIH, HCIOIb3yeMble B XHMHH, MPEOOPa3OBBIBATH IIHPOKO
MpPUMEHSIEMblE B XUMHUHU MOJCIIbHbIC MPEACTAaBICHUS — XUMHUYECKUH 3HAK (CHUMBOJ 3JIEMEHTA),
XUMH4YecKas GopMyJia U ypaBHEHUE XUMHUECKON PEaKIMK — MPU PEeIICHUH Y4eOHO-TI03HaBaTEeIbHbIX
3a/1a4, ¢ Y4ETOM 3THX MOJICIbHBIX MPEICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKU M3yYaeMbIX 00OBEKTOB — XHMHUYECKUX BEIIECTB U XUMUYCCKUX PEAKIIN, BBISBISITH 00IIHE
3aKOHOMEPHOCTH, MPUYMHHO-CICJICTBEHHbIC CBSI3U W IMPOTUBOPEUYHUS B HM3yYaeMBIX Ipoleccax H
SIBIICHUSIX.

Ba3zoBble uccienoBareibckue 1elCTBUS:

YMEHHUE UCTIOIb30BaTh MOCTABICHHBIE BOMIPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHUSA, a TAKXKE B
KaueCTBE OCHOBBI Il ()OPMHPOBAHMS THUIIOTE3bl 1O IPOBEPKE IMPABHIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUU;

MpUOOpEeTEeHHEe OMbITa M0 IUIAHUPOBAHMUIO, OPraHU3alUUd U TPOBEACHHUIO YUYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHUE HaOII0AaTh 3a XOJOM IIPOLECCA, CAMOCTOSITENbHO IMPOTHO3UPOBATH €ro
pe3ynbTar, (QopMyIUpoBaTh OOOOIICHHWS W BBIBOJALI IO pe3yJibTaTaM IPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pab6ora ¢ undopmanmueii:

YMEHHE BBIOMpATh, aHATM3UPOBATH U MHTEPIPETUPOBATH WH(POPMAITUIO PA3IUIHBIX BUIOB U
dbopM TIpelCTaBICHHS, IMOJYyYaeMyl0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COJIEep KaHMsI, CIIPAaBOYHbIE MOcoOUs, pecypchl MHTepHETa), KPUTUYECKU OIICHUBATh
MIPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(OPMAILIHIO;

YMEHUE MPUMEHSITh Pa3IU4YHbIE METOJbI M 3alpOChl MPHU MOUCKE U 0TOOpe MHbOpMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX MJisi BBIMOJHEHUS YYEOHBIX M TO3HABATENBHBIX 3aJ]1a4
ONpeAeNnEéHHOr0 TUIA, NPUOOpPETEeHHEe OmbiTa B OONACTH HCIONB30BAaHHUS HHPOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJICHUE KYJIbTypOW AKTUBHOTO HCIOJIb30BAHUSA Pa3IMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHO BBIOUPATh ONTUMANIBHYIO (hOpMY MpeACTaBICHUS HHPOpMaIuu
Y WUTIOCTPUPOBATH pelIaeMbIe 3a/1aul HECJIOKHBIMH CXEMaMH, AUarpaMMaMu, APyTUMH (popmamMu
rpaduKu U UX KOMOMHAIUSAMY;

YMEHHE HCIOJIb30BaTh W AaHAM3UPOBAaTh B Tpollecce Y4eOHOM U HCCIeq0BaTeNbCKON
NEeSATeTbHOCTH MH(POPMAIIMIO O BIUSHUU MTPOMBIIIICHHOCTH, CEJIbCKOTO XO3SIMICTBA M TPAaHCIIOPTa HA
COCTOSIHME OKpY>Kalollel MpUpOTHON Cpeibl.

KoMMyHHKaTHBHBIE yHUBEpCAJIbHbIC Y4eOHbIE 1eliCTBUS:

YMEHHsI 3a/1aBaTh BOMPOCH (B XOJe AUayiora U (WiIH) AUCKYCCHH) MO CYIIECTBY 00CYyXKIaeMoit
TeMbl, GOPMYTUPOBATH CBOM MPE/IOKEHUSI OTHOCUTEIHHO BBITTOJIHEHHS TIPE/IJIOKEHHOMN 3a/1a4u;

YMEHUS TIPEJICTABIIATH MOJYYCHHBIC PE3yJIbTAaThl MTO3HABATEIIPHON JEITEILHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; AeNIaTh MPE3EHTALMIO PE3YyJbTaTOB BBIMOIHEHUS XUMUYECKOTO IKCIIEPUMEHTA
(;1abopaTopHOro OmbITa, JIaOopaTOpPHOW pabOThl MO HMCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW TO3HABATEIHLHOW U
HCCIIEIOBATENLCKOM IEATETbHOCTU TIPHU PEIICHUU BO3HUKAIOIIUX MPOOJIEM HAa OCHOBE Y4ETa 0OIIUX
MHTEPECOB U COIJIACOBAHUS MO3MIMKA (00CYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD»,



KOOPJAMHALIMS COBMECTHBIX JNEHUCTBUM, ONMpEIesiEHUe KPUTEPUEB MO OILEHKE KauecTBa BBHITIOJHEHHOU
paboThl U ApyTHE).

PeryasiTuBHble yHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATENIBHO OIpPEAENATh LEIN JEATEIbHOCTH, IJIaHUPOBAaTh, OCYILIECTBIATH,
KOHTPOJIHPOBATh U TIPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESATECILHOCTD, BEIOUpATh Hanbomee
3¢ (heKTHBHBIE CIIOCOOBI pelieHrs] Y4eOHBIX U TIO3HABATEIBHBIX 337]a4, CAMOCTOSTEIILHO COCTABIISITh
WM KOPPEKTHPOBATH MMPENJIOKEHHBIM aIrOPUTM JEUCTBUI MPU BBIIOJHEHUHM 3aJaHUM C y4ETOM
MOJIyYeHUs HOBBIX 3HAaHUN 00 uU3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEaKIUsAX, OICHUBAThH
COOTBETCTBHE MOJYUYEHHOI'O Pe3yJibTaTa 3asBJICHHON 11€J1M, YMEHHE UCIOIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, MIPEeJIaraeMbl€ B YCIOBUU 33JIaHUM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX PE3yNbTaTOB IO OCBOCHHUIO O00S3aTENILHOTO  COJEpKaHus,
YCTaHOBJICHHOTO JaHHOW  (¢efepanpbHOM  pabodell  mpOrpaMMO,  BBIACISIOT:  OCBOCHHBIE
00yJaromMMUCsl HAyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI NEHCTBU, crienupuIecKue Ui MPeIMETHOM
obnactu «XuUMHS», BUABI NEATEIHHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaIHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbBIX YU€OHBIX U HOBBIX CUTYaIUX.

K konmy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3ysibTaThl HA 0Aa30BOM YpPOBHE TOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCSI YMEHHI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX MOHATUM: aTOM, MOJIEKYJIa, XUMHUYECKUIN JIIEMEHT,
IIPOCTOE BEIECTBO, CI0KHOE BELIECTBO, CMECH (OJHOPOAHASI U HEOITHOPOAHAS), BAJICHTHOCTb,
OTHOCUTEJIbHASA aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MaccoBasi JI0JIsl XMMUYECKOTO JIEMEHTa B COCTUHEHUH, MOJISIPHBIM 00BEM, OKCHU]I,
KHCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPUIIATEILHOCTD, CTETIEHb OKHCIICHUSI, XUMUYECKas
peaxius, KiaaccuGuKaIus peakiuii: peakui COSAMHCHUS, PEAKIINH Pa3I0KCHHUS, PEaKIIuu
3aMelIeHHs, peakliuu oOMeHa, 9K30- U IHI0TEPMUYECKUE PEaKlIuu, TeIoBoi 3 (deKT peakuumu,
SJIPO aTOMa, SJIEKTPOHHBIH CIIOM aToMa, aTOMHasl OpOUTAllb, PaIUyC aTOMA, XUMHUYECKas CBA3b,
MOJISIPHAST ¥ HETIOJISIpHAs! KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAs KOHIICHTPAIIKS) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHATUN U TPUMEHSTH 3TH OHITHS TIPU
OTMCAHUU BEIIECTB U UX MPEBPAICHU;

®  ICIIOJIb30BAaTh XMMHYECKYIO CUMBOJIUKY IS COCTaBNIeHUs! ()OpMYII BEIIECTB U YpaBHEHUN
XUMHYECKUX PEAKIIU;

® ONpeNeNsTh BaICHTHOCTH aTOMOB 2JIEMEHTOB B OMHAPHBIX COSIMHEHUSX, CTENICHh OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, MPUHAICKHOCTh BEIIECTB K OMPEIEIEHHOMY KIIAcCy
cCoeIMHEHMH 1o popMyiaM, BUI XUMHUECKOH CBSI3U (KOBAJICHTHASI M HOHHAS) B HEOPraHUYECKHUX
COCIMHEHMUSIX;

e packpbiBath cMbIcH [lepuogunueckoro 3akona [I. 1. MenaeneeBa: 71eMOHCTpUPOBATh MOHUMAHUE
MEePUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT MX IMOJIOKEHHUS B
[leproanueckoii cucreme, 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HHMs, 3aKOHa ABOTaipo;

® ONUCHIBATh U XapaKTepH30BaTh TaONUYHYI0 Gopmy [leproandeckoit cHCTEeMbl XUMHUYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «IJIaBHAS moArpymnmna (A-rpynmna)» u «nobounas noarpynna (b-
rpynmna)», Majable U 00bIINe TEPUOIBI, COOTHOCUTH 0003HAUEHUS, KOTOPBIE HMEIOTCS B TA0IHIIE
«ITepnoamyeckas cucrema xumuyeckux 3yemMeHToB J1. 1. MenneneeBa» ¢ 4MCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMUYECKHX AJIEMEHTOB (COCTaB U 3aps spa, ooIee
YUCJIO AJIEKTPOHOB U PacHpeieNIEHUe UX MO IEKTPOHHBIM CIOSIM);

e iIaccU(UIMPOBATH XUMHUUECKUE DIIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA, XMMUUECKUE PEAKITHH
(0 YMCy ¥ COCTaBY YYacTBYIONIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3 (DEKTy);



XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XHMHUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB,
MOATBEPK/1asi ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIIUI;
MPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUAX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa 10 (hOpMYyJie COSTUHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKIuu;
MIPUMEHATHh OCHOBHBIE OIIEPALlMU MBICIIUTEIbHOM ACSITEIIbHOCTA — aHAIN3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AINIO, KIacCU(DUKAIINIO, BHISIBICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3EH
— JJI U3yYEHHUSI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIMil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJIETTUPOBAHHE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIeI0BaTh MPaBUIIaM I0JIb30BAHMSI XUMHUYECKOHN MOCY10H 1 T1ab0paTopHbIM 000pyI0BaHUEM, a
TaK)Ke TpaBUIaM OOpaIeHHS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMU TIO BBITIOTHEHUIO
1a60PaTOPHBIX XUMUYECKHUX OIBITOB IO MOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BoOpO/Ia M KUCIOPO/a), TPUTOTOBIEHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOM J0Iei
pPacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MTPOBOUTH XUMUYECKHE IKCIIEPUMEHTHI T10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MOMOIIBI0 HHIUKATOPOB (JTAKMYC,
benondraner, METUIOPAHK U IPYTHUE).

K koHI1y 00yueHus B 9 kjiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMEHHIH:
PacCKpbIBAaTh CMBICII OCHOBHBIX XUMUUYECKHUX MOHATUN: XUMUYECKUM FJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTUOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAs] PEAKLIMS, XUMUYECKas CBSI3b,
TEII0BOM 2(PPEeKT peakinu, MOJIb, MOJISIPHBIN 00BbEM, PACTBOP, ANEKTPOJIUTHI, HEAIEKTPOIIUTHL,
ANEKTPOIIUTHYECKAS TUCCOIMALINS, PEAKIIT HOHHOTO 0OMEHa, KaTalnu3aTop, XUMHUECKOe
paBHOBecHE, 00paTHMbIEe U HEOOpPATUMBIE PEAKIIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEILHBIE
p€aKurH, OKUCIUTEL, BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBJICHUE, aJUIOTPOIINS,
amM(pOTepHOCTh, XMMHUUYECKas CBSA3b (KOBAaJICHTHASI, NOHHAS, METAITNYEeCcKas ), KpUCTAIITNIECKast
penéTKa, KOppo3usi METAILIOB, CIUIABBI, CKOPOCTh XUMHUYECKOU PEaKLIMH, PEAEIIBHO
nonyctumas konuentpanus [1JIK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUN U IPUMEHSATH 3TH TTOHSATHUS TIPH
OTMCAHUU BEIIECTB U UX MPEBPAICHU;
MCIOJIb30BaTh XMMHUECKYIO0 CUMBOJIMKY JJIsi COCTaBJICHHs OPMYJTT BEIIECTB U ypaBHEHU I
XUMHYECKUX PEAKIU;
ONPENEIATh BaJICHTHOCTh U CTETIEHb OKUCIICHHUS] XUMUUYECKHUX 3JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KJIACCY COCIMHEHUN 10
dbopMynaM, BUJ XUMUYECKON CBA3M (KOBAaJICHTHASI, MOHHASI, METAILITUYECKAs) B HEOPTaHUUECKUX
COCIMHEHUSX, 3apsi/] HOHA 110 XUMUYECKOH (popmyIie, XxapakTep cpeibl B BOJAHBIX pacTBOpax
HEOPTraHUYECKUX COCAMHEHHH, TUIT KPUCTATHISCKON PEeMETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbici [lepuonnueckoro 3akona [[. . MeHnneneeBa u 1eMOHCTPUPOBATH €TI0
MMOHWMAaHHUE: OMUCHIBATh U XapaKTepu3oBaTh TabimuHyto hopmy [leproandeckoit cucTeMsl
XUMUYECKUX DJIEMEHTOB: pa3JIMuaTh MOHATUS «TJIaBHAs MoArpyIa (A-Tpynma)» u «modoyHas
noarpynna (b-rpynmna)», Mansie u 60JbIINe IEPUOABI, COOTHOCUTH 0003HAUCHHSI, KOTOPHIE
UMEIOTCS B IEPUOANYECKON TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB U 3apsiJI sApa, 0011Iee YUCIIO AIEKTPOHOB U pacipeiesieHne ux
T10 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JIEMEHTOB



U UX COEIMHEHUH B Npeeiax MajblX MEPUOI0B U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJ1accu(UIUPOBATh XMMUYECKHE AJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIUH
(110 YMCITy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY (P (deKTy, 1o
W3MEHEHMIO CTETEHEH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U crIeU(PHUUECKUE XUMHUUECKUE CBOICTBA IPOCTHIX U
CJIOXKHBIX BEILLECTB, IOATBEPKAAs ONIUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;

COCTaBJIATh YPaBHEHUS 3JIEKTPOIUTHUECKOMN AUCCOLMALIMM KUCIIOT, IIEJI0Ued U COJIEeH, OJIHbIE U
COKpalIEHHbIE YPaBHEHUS pEaKLIM HOHHOIO 0OMEHA, YpaBHEHMsI peakLUid, TOATBEPKIAOIINX
CYILLECTBOBAHHE F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMU Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIHOCTb OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN IOCPEACTBOM COCTABIICHUS
3NIEKTPOHHOTO OajlaHCa 3TUX PEaKIHIA;

IIPOrHO3MPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH ITPOTEKAHUS
XMMHUYECKUX IPEBPAIICHNUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JOJIIO0
XMMHYECKOI'0 3JIEMEHTA 110 GOpMyJie COEAMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUUYECKOM pEaKLu;

CO0JII0/1aTh ITPAaBUIIA TTOJIB30BAHUS XUMUYIECKOH OCYA0H 1 J1abOpaTOpHBIM 000pyI0BaHUEM, A
TaKXe MpaBuiia 0OpallleHus ¢ BEIIeCTBAMH B COOTBETCTBUU C HHCTPYKIMSIMU IO BBITTOJIHEHHIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB IO MOJYYSHHUIO U COOMPAHHIO ra3000pa3HBIX BEUIECTB
(aMMHMaKa U yriaeKucioro rasa);

IIPOBOAUTH PEAKLIUY, IOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOTUA-, KapOoHaT-, pocdaT-, CHITUKAT-,
cyibdar-, THAPOKCUI-UOHbI, KATUOHBI aMMOHUS M HOHBI U3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHbIE OIEPALIMU MBICIUTEIBHOMN IE€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHUE,
0000111eHIEe, CUCTEMATH3alIHIO, BBISBICHHE TPUUMHHO-CIIEICTBEHHBIX CBsI3€i — 1JIs1 U3y4YeHus
CBOMCTB BEILLIECTB M XUMUYECKUX PEAKIMH, €CTECTBEHHO-HAYyUHbIE METO/IbI [IO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIi U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBo yacoB
Ne HaumenoBanue pa3jaesioB
KoHnTpoJubHbIe IIpakTHYeckue
n/n H TeM MPOrpamMMbl Bcero
padoThbI padoThbI
XuMus — BakHas 00J1acThb
€CTECTBO3HAHMS U
1.1 . 5 2
MPaKTUYECKON
JIeSITEILHOCTH YeI0BeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakiuu
Hroro no pazneny 20
51 Bosznyx. Kucnopon. 5
' IToHsATHE 00 OKCUIAX
Bonopoxn.Ilongarue o
2.2 P 8 1
KHCJIOTaX U COJISIX
Bopa. PactBoprl. Ilonarue
2.3 P 5 1 1
00 OCHOBaHMAX
OCHOBHBIE KJIaCCHI
2.4 HEOPraHUYECKUX 11 1 1
COCIMHEHUH
Htoro no pazneny 30
Ilepronnueckuii 3aKOH 1
[lepunonnueckas cucrema
3.1 XHUMHUYECKHX JIEMEHTOB J]. 7
N. MengeneeBa. CTpoeHue
aToMa
XUMHYECKasI CBA3L.
OKHUCIUTENLHO-
3.2 8 1
BOCCTaHOBHUTEJIbHEIC
peakuuu
Hroro no pazgeny 15
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 4

10 [TIPOI'PAMME




9 KVIACC

KoaunuyecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
Konrpoabnsie IIpakTuyeckue
n/n NpOrpamMmbl Bcero
padoThI padoThI
11 [ToBTOpenue u yrirybaeHne 3HaHUH 5 1
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca
12 OcHoBHbIE 32aKOHOMEPHOCTHU 4
' XUMHYECKHUX PeaKIHii
13 DNEKTPOIUTUYECKAS AUCCOIUAITHS. 3 1 1
' XUMUYECKHE peakllii B PaCTBOPax
Hroro no pazneny 17
OO61as xapakTepucTUKa
2.1 XUMHYECKUX 35eMeHToB VIIA- 4 1
rpynnsl. ['ajgoreHsl
OOm1ast xapaKTepUCTHKA
2.2 XUMHYECKUX 371eMeHTOB VIA- 6
rpynnsl. Cepa u e€ coeAnHeHUs
OOm1ast xapaKTepUCTHKA
53 XUMUYECKUX IJIEMEHTOB VA- 7 1
' rpynnsl. A30T, hocdop u ux
COCTMHEHUS
OO6mras xapakTepucTruka
XUMHUYECKUX JIeMEeHTOB |V A-
24 . 8 1 2
Tpynnbl. YTIAEpOa U KPEMHUHN H UX
COETUHEHUS
Uroro mo pazneny 25
3.1 OO1me cBoiicTBa METAIOB 4
Baxueiimme MeTamibl U UX
3.2 16 1 2
COCITUHEHUS
Hroro no pazneny 20
41 BemectBa u marepransl B )KM3HU 3
' JeJIoBeKa
Hroro no pazneny 3
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoandecTBoO
4acoB
Ko IlIp
HT aK
DJIEeKTPOHHbBIE
Ne po ™ nudpoBLIe
Tema ypoka Be b gec p
n/n o0pa3oBaTe/ibHbIE
er Hbl KH
pecypchl
0 e e
pa pa
oor oOoT
bl bl
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 bu6mmoreka [IOK
yenaoBeKa. Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITouarue o MeTomax MO3HAHUS B XUMHUU 1 bubnmorexa [IOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckast padora Ne 1 «IIpaBuia paboTs
3 B JIA0OpATOpUH U IPUEMBL OOpAaIlEHHS C 1 bubnmorexa [IOK
patop P patl https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYI0BAaHUEM
4 YucTele BemecTBa U cMecH. CriocoObl 1 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpaktrueckast padora Ne 2 «Pasnenenne
5 cafeceﬁ (Ha 1/11:1)\46 € OYUCTKHU n(fllaa €HHOI 1 bubmmorexa [OK
p p p https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1
TOMBL H MOTICKY BT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bu6mmoreka [IOK
XMMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie ¥ CIIOKHBIE BEIECTBA 1 bubmmorexa LOK
P https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIAPHOE VUECHUE 1 bubmmorexa [TOK
YIApHOS Y https://m.eds00.ru/ffod2d50
3aKO0H IMOCTOSTHCTBA COCTaBa BEILIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 bubnmorexa LIOK
pMY . https://m.edsoo.ru/ff0d2eae
XAMHUYECKHX 3JIEMEHTOB
11 OTHOCHuTEIBHAs aTOMHAs Macca. 1 bubnmoreka [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHAYECKOT0 DJIEMEHTA B 1 bu6nmoreka [JOK
COCJIMHEHU U https://m.edsoo.ru/ff0d350c
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KomuuectBo BemecrBa. Mosb. MossipHast

bubmuorexa [JOK

13
Mmacca https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycioBUs MPOTEKAHUS bubnnoreka [HOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Berancnenus konmuecTBa, MacChl BEIIECTBA bubnuorexa [JOK
110 YPAaBHEHMSIM XUMUYECKUX PEaKIUI https://m.edso0.ru/ff0d5708
Knaccudukanus XaMUYECKHX peakiiui
18 (coemuHeHus, pa3IoKCHHsI, 3aMEIICHUS bubmorexa [JOK
! P > SAMCTLCHIT, https://m.edso0.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNE 1 bubmorexa LHOK
H AT Hf https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3SHAaHUI
20 Kontponpnast padora Nel mo teme bubmmoreka [IOK
«BeliecTBa 1 XUMHYECKHE PEAKLII https://m.edsoo.ru/ff0d4290
Bo3ayx — cMech ra3zoB. CocTaB Bo3ayxa.
21 Knc)JlI}(]) 0J1 — DJICMEHT U MPOCTOE BeﬂyeCTBO bubmorexa LHOK
post P m ' https://m.edsoo.ru/ff0d448e
O3on
®dusnyeckue 1 XUMHIECKUE CBOMCTBA
22 KHUCTIOopo/ia (peakluy OKUCIICHUS, TOPEHHE) bubmmorexa [JOK
poAia {peatt > TOP ' https://m.edsoo.ru/ff0d4614
TTousarue 00 oxkcumgax
CrocoObI MoTyYeHUs KUCJIOPO/ia B
23 nabopato I/II/IZI 1} OMHH_IJ'IerH(i:TI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHeHue kucaopoaa
TennoBoii 3 PeKT XUMUIECKON peaKInu,
24 MOHATHE O TEPMOXMMHYECKOM YPaBHCHHH bubmorexa [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- U DHIOTEPMUUECKHUX PEAKITHIX
TommBo (HedTh, yrojab U METaH).
25 3ar 5[3H€I§I/I€ql;03 yxa CITOCOOBI iro bubmmorexa [JOK
P A, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTuueckas padora Ne 3 o reme
26 «ITomydenrie 1 coOMpaHUe KUCIOpOaa bubmmorexa [JOK
y - p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopox — 351eMEHT U IIPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK

Bojiopoja. [Ipumenenue Bogopoia

https://m.edsoo.ru/ff0d4dd0
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bu6mmoreka [IOK

29 IT
OIPITHE O KHCTOTaX | COJAX https://m.edsoo.ru/ff0d50d2
30 CriocoObI 1oTy4YeHust BOAOPO/Ia B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o reme
31 «ITonyuyenue u cobupanue Bogopoia bubmmorexa [JOK
y . p poaa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €r0 CBOHCTBY»
, bubnmoreka [JOK
32 M i 00 .3 A
OJAPHEIE OOBEM TA30B. SaKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
Brerurcnenus 00bEMa, KOJIMUECTBa BEIeCTBA
33 ra3a 1o ero u3BeCTHOMY KOJMYECTB bubmorexa HOK
. Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00bEMY
Brraucnenus 00bEMOB ra3oB 110 ypaBHEHHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 0ObEMHBIX bubmorexa LHOK
peaiiiiit Ha https://m.eds0o.ru/ff0d5708
OTHOILICHUI Ta30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOIbI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonsitue 06 bubnnoreka [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Haceimennbie n
37 Helfacm epHHBIe paCTBO bl MaI(-:JOBa}I oJIst bubmorexa LHOK
B PavrROpEL- A https://m.eds00.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «ITpurotoBneHue pacTBOPOB C ONpeAeIEHHON bubmorexa HOK
p . . p p peA https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacTBOPEHHOTO BEIIECTBA»
39 KonTpoasHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaius, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yenue 1 XUMHYECKHUE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[lony4yeHnne n XuMH4YeCKUE CBOKWCTBA bubmuoreka [IOK
43 .
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxarmus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHre U XMMUYECKHUE CBOHCTBA KUCIIOT bubmorexa HOK
Y https://m.edsoo.ru/ff0dfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnuotexa [JOK
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IMOJIYyYCHUA, XUMHUYCCKUC CBOMCTBaA

https://m.edso0.ru/00ad9474

[IpakTuueckas padora Ne 6. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/ia4 110 TCMC

bu6mmoreka [IOK

47
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 ['eneTnueckas CBs3b MEXKIY KilacCaMH bubnuorexa [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0meHre U cucTeMaTr3aIus 3HaHUH
H H https://m.edso0o.ru/00ad9ch2
Kontpoinbnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCMHCHHI
[TepBbie MOMBITKH KiIacCUpUKAITUN
51 XUMUYECKHX AieMeHTOB. [loHaTHE 0 Tpynmax bubmorexa LHOK
' 124 https://m.edso0.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[Iepnognueckuii 3axoH u [lepnoanueckas
52 crucTemMa XUMMU4YecKkux 3iemeHToB /1. U bubmorexa LHOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, TpyIIIbI, OAIPYIIIbI bubmorera [JOK
P > TPYTHIRL, HOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnuorexa [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX 000I0YEK aTOMOB
55 sanemeHToB [lepuoauyeckoit cuctemsr J{. U bubmmorexa [JOK
PHOA Y https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XMMHYECKOTO dJIeMEHTa 10
. bu6mmoreka [IOK
56 ero nosuoxeHuto B [leproguueckoil cucreme
https://m.edsoo.ru/00ada824
J1. 1. MenneneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHSA HAyKU U npakTuku. /1. 1. bubnuoteka [JOK
MeneneeB — y4€HbIN, IEJATOT U https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HNonnas xumudeckas CBSI3b
https://m.edsoo.ru/00adac34
60 KoBaieHTHast moJIsipHast XMMHUYECKas CBSI3b bubmorexa [JOK
P https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HENoJIsIpHAs XUMUYECKast CBSA3b bubmorexa LHOK
P https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS bubnuotexa [JOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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
https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00adae28

63 OKHCIIHTEbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bubmorexa [JOK
https://m.edsoo.ru/00adb076
bu6mmoreka [IOK

64 OKHCIIMTENIN U BOCCTAHOBUTEIN 1 httos://m.e dsogru 100adb076

65 Kontposbnas padora Ne4 o reme «CtpoeHue 1 bubnunoreka [HOK

aroMa. XMMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6001IeHre U 1 bubnmoreka [JOK
CHCTEeMaTH3alMsl 3HaHUH https://m.edsoo.ru/00adb33c

67 PesepBueiit ypok. O000mIeHNE U 1 bubnnoreka HOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2

68 PesepBusiit ypok. O6o0mieHue u 1 bubnunoreka [JOK

cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

KoaunvecTBo yacoB DJIeKTPOHHbIE
Ne Konr IMpakTuy upposbie
Tema ypoxka OHTPO P e i pp
n/n Bceero JIbHbIE KHe o0pa3oBaTe/ibHbIE
padoTbl padoThbI pecypcbl
Ilepnonnueckuit 3aK0H.
bu6nmoreka [IOK
IIepnonnueckas cucrema
1 1 https://m.edsoo.ru/00adb5
XUMHYECKHUX 3JIEMEHTOB %
1. 1. MenneneeBa T
3aKOHOMEPHOCTH B
. bubnuoreka [{OK
W3MCHCHUU CBOWCTB
2 1 https://m.edsoo.ru/00adb6
XUMHYECKHX JJIEMEHTOB b6
MEPBBIX TPEX MEPHOJIOB T
Knaccudukanus u bubnuoreka [IOK
3 HOMCHKJIATypa 1 https://m.edsoo.ru/00adb7
HEOPTaHWYECKUX BEIIECTB e2
Buner xumMudeckoil cBs3u bubnunoreka LIOK
4 Y TUIIbI KPUCTAJUINYECKUX 1 https://m.edsoo.ru/00adba
pemETOK c6
KonTponbnas padora Nel
o teme «IloBropenue u
5 yri1yOJieHre 3HaHUH 1 1
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiaccay
Knaccudukanus bubmuorexa [IOK
6 XUMUYECKUX PEAKLUN 10 1 https://m.edsoo.ru/00adbc
Pa3IUYHBIM MPU3HAKAM b0
[TonsTHE O CKOpOCTH
XUMHYECKON peaKInu bubmorexa [TOK
7 ' 1 https://m.edsoo.ru/00adbe
[ToHsITHE O TOMOTEHHBIX U %
reTepOTreHHBIX PEaKIUIX _
[ToHsiTHE O XMMUYECKOM
paBHOBecuu. DaKkTOpHI,
but6mmoreka [IOK
BIUSIIOIINE HA CKOPOCTh
8 N 1 https://m.edsoo.ru/00adc2
XUMHYECKON peakinu U 8¢
MOJIOKEHNE XUMUYECKOTO o
paBHOBECHS
OKHCITHTENBHO- Bu6miorexa IJOK
9 BOCCTaHOBHUTEJBHBIE 1 https://m.edsoo.ru/00adca

peakuuu

de



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopus
ANEKTPOIIUTUYECKON

bubnunoreka LIOK

10 https://m.edsoo.ru/00adcd
nucconnanuu. CHIbHBIC 68
1 c1a0ble JICKTPOIUTHI o
bubnunorexa LIOK
Honnbie ypaBHEHUS
11 . https://m.edsoo.ru/00add4
peakiuit
48
XHUMHUYECKHE CBOMCTBA
KHCIIOT ¥ OCHOBaHUH B bu6nmoreka [IOK
12 CBETE MpeCTaBICHUN 00 https://m.edsoo.ru/00add5
AIEKTPOJIUTUYECKON ds
JACCOLHAIIN
XUMUYECKHE CBOMCTBA
COJICH B CBETE bubmuoreka [{OK
13 npeAcTaBiIeHUN 00 https://m.edsoo.ru/00add8
AICKTPOJIUTHYECKON b2
JACCOLHAIIN
bubnunoreka LIOK
[TonsiTHEe O THIPOTU3E
14 . https://m.edsoo.ru/00add9
coJen
d4
OGoGwenHe i bubmuoreka [{OK
15 . https://m.edsoo.ru/00addd
cUucTeMaTu3alys 3HaHUI 12
[TpakTuueckas pabora No
bubmmoteka IIOK
1. «Pemenue
16 https://m.edsoo.ru/00addb
AKCIIEPUMEHTAIBHBIX fa
3a71a9» o
KonrtponbHas pabora Ne2
10 TEME
«DIEeKTPOIUTHYECKAS bubnmorera HOK
17 P https://m.edsoo.ru/00adde
JHUCCOIAAITHS. 0
XHAMHYECKHUE PEAKIIUH B o
pacTBopax»
OO01mas xapakTepucTuKa
but6mmoreka [IOK
rajoreHoB. XMMHYECKHE
18 . https://m.edsoo.ru/00addf
CBOICTBa Ha IPUMEPE 62
xJjopa o
Xnoposogopoa. ConsHas
POBOAOP BuGmiorexa LIOK
KHCJI0Ta, XUMHYCCKHE
19 N https://m.edsoo.ru/00adel
CBOICTBA, OJIyYEHHE, 04
HpUMEHEHUE o
20 [TpakTuueckas padora Ne bubmmorexa LIOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

2 no teme «llonyuenue
COJISTHOM KHCIIOTBI,
U3y4eHue e€ CBOMCTB»

https://m.edsoo.ru/00ade3
48

Bruucinenus no
YPAaBHEHUAM XUMUYECKUX

bu6nmoreka [IOK

21 . https://m.edsoo.ru/00ade4
peaKkIuii, eciii OJIMH U3 a8
pearcHTOB JI1aH B H30BITKE _
OO6m1ast xapakTepucTHKa bubmorexa HOK
22 https://m.edsoo.ru/00ade6
anemeHToB VIA-rpymnmbl 4a
AJITOTPOIIHBIE
MOIHU(DHUKAIIIH CEPBI.
HaxoineHHe cepll,)l ueé bubmmorexa [JOK
23 . https://m.edsoo.ru/00ade6
COCITMHEHHH B MPUPOJIC. 4a
XUMHUYECKHE CBONCTBA o
cepol
CepoBoopo/i, CTpOeHHUE, bubnuoreka [{OK
24 ¢busnveckue u https://m.edsoo.ru/00ade8
XMMUYECKHE CBOMCTBA 02
Oxcunpl cepsl. CepHas
KHCH(;I'[Fa, q)fISquCiI/Ie u bubmmorexa LIOK
25 . https://m.edsoo.ru/00adea
XUMHYECKHE CBOMCTBA, 28
MIPUMCHCHUE
XUMUYECKUE peakilnu,
TeKalue B OCHOBE
MTPOMBIIIIIICHHOTO
crioco0a moJry4eHust bubnnorexa [JOK
26 CEPHOU KHUCIJIOTHI. https://m.edsoo.ru/00adec
XUMHUECKOE 8a
3arpsi3HEHUE
OKpYKaroIIen CpeIbl
COCTUHEHUSIMH CEPBI
Brruuciienue MmaccoBoii bubnmorexa LIOK
27 JIOJIA BBIXOJIa TIPOTyKTa https://m.edsoo.ru/00adec
peaxIuu 8a
OO6mrast XxapakTepucTruKa
a1eMeHTOB VA-TpymibL. bubmuoreka [{OK
28 A30T, pactipocTpaHeHue B https://m.edsoo.ru/00adee
npupojie, Gu3nIecKue u a6
XUMHYECKHE CBOICTBA
29 AMMuak, ero ¢puznyeckue bubmuoteka [JOK

1 XUMHYECKIE CBOMCTBA,

https://m.edsoo.ru/00adf0



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

IIOJIYUCHHUE U
IIPUMEHCHUC

[TpakTuyeckas pabora No
3 o teme «Ilonyuyenue

bu6nmoreka [IOK

30 https://m.edsoo.ru/00adf1
aMMHaKa, H3y4eHUe ero 30
CBOMCTB» _
AsoTtHasg xucnora, eé bu6nmoreka [IOK
31 ¢busnveckue u https://m.edsoo.ru/00adf3
XAMHYECKHUE CBOICTBA 06
Hcnoas3oBanue
HUTPATOB U COJICH
aMMOHHUS B KQ4eCTBE
bubnuoreka [{OK
MUHEPAITBHBIX
32 . https://m.edsoo.ru/00adf5
yao0peHuit. Xummuueckoe 18
3arpsi3HEHUE o
OKpYKaroIllen Cpeibl
COCIMHCHHSMU a30Ta
dochop. Oxcun hocdopa
(V) u pochopnas bubnuoreka [IOK
33 KHCIIOTa, GU3HUYECKUE U https://m.edso0.ru/00adf6
XUMHUYECKHE CBOWCTBA, 8a
MOJTy4eHUE
Hcnons3oBanue
¢docdaroB B kauecTBe
bubnmorexa LIOK
MUHEPATHLHBIX
34 N https://m.edsoo.ru/00adfc
yoOpeHuil. 3arpsizHeHue 20
IIPUPOHOM Cpebl o
dbocharamu
Yraepon,
acrpocTpaHEeHHe B bubmorexa [JOK
35 pactpocIp https://m.edsoo.ru/00adfd
npupoae, GpuzndecKue u 9
XAMUYECKHE CBOMCTBA o
Oxkcupl yraepoja, ux
¢buznueckue u
N bubmuoreka [{OK
XUMHUYECKHUE CBOKCTBA.
36 https://m.edsoo.ru/00adfe
DKOJIOTHYECKue be
MPOOJIEMBI, CBSI3aHHBIE C o
okcugoM yriepoza (1V)
.. bubnuotexa [JOK
VYronbHas KUCIOTA U €€
37 https://m.eds00.ru/00ae00
CoJi
6¢
38 [TpakTuueckas padora Ne bubmmoreka [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

4 o Teme "llonyuenue
YTIIEKUCIIOTO Ta3a.
KavecTBeHHast peakiust
Ha KapOoHaT-HOH"

https://m.edsoo.ru/00ae02
7e

[TepBoHauasibHBIE
IOHSATHS 00 bu6nunorexa LIOK
39 OpPraHUYECKUX BEIIECTBAX https://m.edsoo.ru/00ae05
KaK O COeJUHEHHUIX 4e
yriepoja
. bubnuorexa [{OK
Kpemnuii u ero
40 https://m.edso0.ru/00ae08
COEIMHEHNSA
Oa
[IpakTuueckas pabora Ne
5. Pemenue
bubmuoreka [{OK
AKCIIEPUMEHTAIbHBIX
41 https://m.edsoo.ru/00ae0b
3a7a4 0 TEME f
«BaxkHelIe HEMETAIIBI -
U UX COeTUHEHUSDY
KonTponbHas padorta Ne3
. bubnuoreka [{OK
o teMme «Baxkuelmune
42 https://m.edsoo.ru/00ae0e
HEMeTAaJIJIbl U UX 18
COCIUHCHUS» T
OO6mras xapakTepucTuKa
XUMHYECKHAX DIIEMEHTOB
— METAJLIOB.
bubmmoteka IIOK
Merayumnueckast CBSI3b U
43 https://m.edsoo.ru/00ael0
MeTaJInyecKas 36
KpUCTaJUITMYECKas _
pemérka. Puznyeckue
CBOIICTBa METAJIIOB
XHUMHUYeCKHe CBOMCTBA
bubmmoreka IIOK
METAaJIJIOB.
44 . https://m.edsoo.ru/00aell
DNEeKTPOXUMHUYECKUN P 56
HaIpsHKEHUH METaJIoB _
OOmue crocoObl
MOJTyYEHHUsI METAJIOB.
CmnaBel. BeruucneHus no
but6mmorekxa [IOK
YPaBHEHUSIM XUMUYECKHUX
45 https://m.edsoo.ru/00aell

peakiuii, eciu OJMH U3
pEareHTOB COJEPKUT
puMecH

56



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

ITonsiTHe 0 KOppO3UN

bu6nmoreka [IOK

46 https://m.edsoo.ru/00ael2
METAJIJIOB
78
bubnunorexa LIOK
47 [IlemoyHbIC METAJLIBI https://m.edsoo.ru/00ael4
b2
OKcHUabl U TUAPOKCUIIBI Bubmzorexa OK
48 P https://m.edsoo.ru/00ae14
HATpUs U KaJus
b2
[les1ouHO3EMETBHBIE bubnnorexa [JOK
49 MeETaJUIbl — KaJbIIUNA U https://m.edsoo.ru/00ael5
Mar"aum e8
Baxkneiiime coeIMHEHUS Bubmorexa IIOK
50 https://m.edso0.ru/00ael5
KaJbIIHUs
e8
51 O06006111eHE U
cucCTeMaTHU3alusd 3HaAaHUN
JKécTtkoCcTh BOIBI U Bubmiorexa HOK
52 . https://m.edsoo.ru/00ael8
CrocoObI e€ yCTpaHeHus 36
[TpakTrueckas padota Ne
N, bubnunoreka LIOK
6 o teme "JKEcTKOCTH
53 . https://m.edsoo.ru/00aela
BOJBI U METOLI €6 o8
ycTpaHeHus" o
bu6nmorexa LIOK
54 AmomMmunni https://m.edsoo.ru/00aelc
64
. bubmuorexa [IOK
AmMdoTtepHbIe CBOIICTBA
55 Gotep https://m.edsoo.ru/00aelc
OKCHJia U TUAPOKCHIA 64
bu6mmoteka IIOK
56 Keneso https://m.edsoo.ru/00aeld
86
Oxkcuapl, THIPOKCUIBI U bubmuorexa [IOK
57 conu xene3a (1) u https://m.edsoo.ru/00ae35
xenesa (1) e6
58 O0600111EHE U
CHCTEMAaTH3aIus 3HAHUH
[IpakTuueckas pabora Ne
bu6nunorexa LIOK
7. Pemienue
59 https://m.edsoo.ru/00ae3d
AKCIIEPUMEHTAIBHBIX

3aaa4 110 TCMC

€8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

«Baxkueuime MeTaIbl U
HUX COCIUHEHUS

Breraucnenus mo
YPAaBHEHUAM XUMUYECKUX
peaKkuuii, €Ciii OJUH U3
pearcHTOB JIaH B H30BITKE

bubnunoreka LIOK

60 1 https://m.edsoo0.ru/00ael7
WJTU COJICPYKUT IMPUMECH. 50
Brruncnenns maccoBoil _
JIOJIA BBIXOJIa TIPOTyKTa
peakiumn

61 O0006111eH1E U ) 1
CHCTEMAaTH3alUs 3HAHUH
Kontponbnas padota No4

62 o teMme «Baxknelmune 1
METAJUIBI U UX
COEIUHEHNSY
BemectBa u marepuassi B bu6nmorexa LIOK

63 IIOBCEIHEBHON KU3HA 1 https://m.edso0.ru/00ae3f
4eIJIOBEKa 50
XUMHYECKOE bubnunoreka LIOK

64 3arpsi3HEHUE 1 https://m.edsoo.ru/00ae42
OKpYKaroIlIeu cpeibl 70
Ponp xuMuu B pellieHun Bubmorexa LIOK

65 P 1 https://m.edsoo.ru/00ae42
9KOJIOTMUYECKUX MPOOIeM 20
PesepBHbIit ypoxk. bubnnorexa [JOK

66 O06006111EHE U 1 https://m.edso0.ru/00ae0d
cucTeMaTHu3alusl 3HaHuH Oa
PesepBHbIit ypoxk. bubnnorexa [JOK

67 O06006111eHE U 1 https://m.edsoo.ru/00adb3
CHCTEMAaTH3aINsI 3HAaHUH 3c
PesepBHbIil ypok. bubmuoreka [IOK

68 O06001menne n 1 https://m.edsoo.ru/00ad9c
cUCTEeMaTH3aInsI 3HaHUHN b2

OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AKIHOHEpHOE OOIIECTRO ,
N3narensctBO «IIpocBemieHuey;
Xumus 8 kimace: yueonuk O.C.I'abpuensH.-3-e uza., nepepad.-M.: JIpoda, 2014.

METOANYECKHUE MATEPHUAJIbI JJIAYUUTEJIA

Tabpuenam, O. C. Xumusl. 8 kinacc: yueOHHK A o0rieodpazoBarenbHbix yupexkaenuit O. C.
I"abpuensn. -M.: Ipoda, 2007.

Cooprux MaTepualioB MO peanu3aiuu (heaepaTbHOro KOMIIOHEHTa TOCYAapCTBEHHOTO
cTanzapTa odmiero oOpa3oBaHus B 001e00pazoBaTeNbHBIX YUpSKACHUAX Bonrorpaackoi
obnactu -Bosrorpan: Yuurens, 2006.

L'abpuensn, O. C. Xumus. 8 Kiacc: KOHTpOJIbHbIE U poBepouHble padoThl O. C. 'abupuensy u
ap. - M.: lpoda, 2003.

T'abpuensn, O. C. Xumus. 8 xiacc: padbouas terpanp k yueonuky O. C. I'abpuensua O. C.
I'abpuensn, A. B. SlmrykoBa. - M.: [Ipoda, 2007.

HUD®POBBIE OBPA3OBATEJIBHBIEPECYPCBI U PECYPCBI CETH

HUHTEPHET

MynsTuMeaniiHbIe 00pa3oBaTeIbHBIE PECYPCHI.
http://www.chemnet.ru

[azera «Xumus» U caifT 1uist yuurtens «5 uay Ha ypok xumumn» http://him.1september.ru.

Enunas xomteknus LIOP: [penmernas xomtekius « Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MAaTepPHAJIOB 110 XMMUH Ha moprtaie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm
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