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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe deaepalbHON pabodeil mporpamMmbl
BOCIIUTAHUSA U C YYETOM KOHLEMILHUU MPEenofaBaHus Y4eOHOro npeaMera « XuMHUsH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOyYAOIIMXCS CPEACTBAMU Y4eOHOTO
MpEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIEHUE €ro IO KiaccamM M CTPYKTYPUPOBAHHE IO
pasienaM M TeMaM IPOrpamMMbl MO XUMHUH, ONPEAENSAET KOJIUYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEPkKaHHUS, PEKOMEHIYEMYIO
MOCIICIOBATENPHOCTh ~ M3YUYECHUS XHUMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO TMporecca, BO3PACTHBIX
0COOEHHOCTE  O0yYalolUXcs, OINpeAeNsseT BO3MOXXHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHHM K
pe3ynbTataM oOy4eHHUs XUMUW HAa YPOBHE IeJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-NIO3HABATENbHON JE€ATEIbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHusl.

3HaHWE XHMHHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpatoT (GopMUPYEMbIC XUMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUsS T100aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM  JUIi  CaMOpPa3BUTUS U
(dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111 U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTALHBIX W HCCICOBATEIHCKAX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl HAay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUYN €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3oBaHue 00yJaIOIIHUXCS.

JlaHHbIE HampaBjieHUs B OOYYEHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl ~ Yy4eOHOTrO  TpeaAMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEACTIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl IMEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTACIAbHBIX 3HAYUMBIX TOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona Kk €€ m3ydeHuro. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MMOHATHHA 0 XUMHYECKOM DPJIEMEHTE M BEIISCTBE M CUCTEMBI ITOHATHIN 0 XUMHUYECKOM
peaknuu. OO6e d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI IO TPHHIIUITY
MOCJIEIOBATENBLHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

—TPEACTABICHUA 00 DIIGKTPOJIUTHYECKOW  JTUCCOIMAIIMK  BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XUMHHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM MPUPOAbI, LUEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
MEeTOJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICUYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Yy4eOHBIX mpeaMeToB: «OKpYKaAIOMUA MUDPY,
«buomnorus. 5—7 knacce» u «PuU3nKa. 7 Kiaace.

[Ipy wu3ydyeHUM XUMHUHM TPOUCXOJAUT (POpMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOI0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX TMOJIOKECHHM,
JOCTYIMHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpuOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHHU BEIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHMHN U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
NeSATEIbHOCTH, OCBOCHMM MpaBWJ 0OE€30MacCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE 1IN, KaK:

—(hOpMUPOBAHNE HWHTEUIEKTYaJIbHO Pa3BUTONW JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEHICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOUIMUCS
OMbITa Pa3HOOOPa3HON MAESITENIbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIET0 MHpA, UCIOJIBb3YsS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MpoOJeM B IOBCEAHEBHOM >KU3HH U
TPYJOBOM ESATEIbHOCTH;

— (QopmupoBaHue y o0Oydarolmuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTHMYECKU
1[€J1eCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHONU CPEbL;

—pa3BUTHE MOTUBALMK K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUI0O HAa OCHOBE YCBOEHHUSI OOIlEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduiis W HANpaBJICHHOCTU AAJIbHEUILEro
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX I HM3YYEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0o 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena um BemjecTtBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE 0 MeTomax Mo3HAaHHWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHnst cMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKHUX
aeMeHTOB. [IpocThie U COXKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOCTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcCUTENbHAs MOJIEKYJIsIpHAs mMacca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KommuecTBo BemecrBa. Moiib. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUN.

@u3NYeCKUe U XMMHUUYECKHUE SBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KEeHUsI, 3aMEIICHUS, OOMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OIKMCAHUE
bu3MYecKuX CBOWCTB 0O0pa3loB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHHE M KOHACHCAIMS BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBICHUM, HAOIIOACHUE U
ONUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuil (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJIecTBUE kele3a ¢ pacTBopom conu meau (1),
U3y4eHUE CIOCOOOB pa3JesieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILIISALUS, XpoMaTtorpadus, mpoBeeHne OYUCTKU MOBApEHHOU
coi, HaOJMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueimme npeacTaBUuTe M HEOPraHUYECKUX BEUIECTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — 3eMeHT UM mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3WYECKHEe U XUMUYECKUE
cBoiictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenuwe kwucnopona. CrocoObI



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUYECKON peaklnud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHJAOTEPMHUUYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOIO 3(pekTa, pazpylieHue 030HOBOTO CIOS.

Bogopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelilieHHble W HEHACBHIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponb pactBOpoB B npupoAe U B KU3HMU 4esnoBeKa. KpyroBopoT BoAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa v OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenmit. Oxcuasl. Knaccudukarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHmii. PU3NMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psanx axktuBHoctM MeraimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue counen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAaMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPECICHUE COAECPKAHUS KUCIOPOAA B BO3AYyXE, MOJIYUYEHHE,
coObupaHue, pacmo3HaBaHWE M W3YYCHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalleHuss TopeHust (Mmokapa), O3HaKOMJICHHE C OOpa3laMH OKCHIOB U
ONMMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PpACIIO3HABAHUE M H3YyUYCHHUE
CBOWCTB BOJIOpoJia (ropeHue), B3aumojieiicTBue Bojgopoaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAEOMATEpUaoB), HaOIIOAeHNE O0Opa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, MCCIEIOBAHHE OCOOCHHOCTEW pacTBOPEHHUS BEILECTBC
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J0JIe pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHAIIOB),



uccieoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCIOT M IEIOYCH,
uzydeHue B3zaumojencTBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoauyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aroMoB. XUMHYECKAs CBS3b.
OKHCINTETBbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepnoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MengeneeBa. Koporkonepuoanas W AJUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. llepruoabl
u rpynmbl. OU3WyYEecKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuognueckon cuctemsl . WM. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paaAnyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbI XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCJIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuu pazoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYIIECTBISIETCS dYepe3 WCIOJb30BaHNE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO01ue ecTecCTBEHHO--HAYUYHbIC TTOHATHS: HAyYHBIN (akT, TUIoTes3a, TEopusl,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PaAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BEUIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (GU3UYECKUE BEIUMYHMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IUIAaHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbIE, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHWYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kaaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIO)KEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHYECKOM CBA3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTATUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JUYHBIM KJIAacCaM HEOPTraHUYECKUX
COEJIMHEHU, TeHETUYECKas CBA3b HECOPTAaHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YUCITy
¥ COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3P (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOPATHMOCTH, TIO
YYACTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUUYECKUE
YpaBHEHHS.

[lTonarue o ckopoct xumMuuecko peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHSITHE 0 TOMOTEHHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOM pEaKIMh M IOJO0KEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMK,  AJICKTPOHHBIM  OajlaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. CocraBnenne YPaBHEHUI



OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUM C  HCIOJb30BAHHEM  METOJIA
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XxuMudeckon cBsizu. CteneHp Auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiiun monHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAaIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3ICKTPOITUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHATHE O TMAPOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa UCCOLUUALMU KHUCIOT, IWIEJI0YEn H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPUAIOB), MPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuuid HOHHOTO  OOMeHa
(oOpazoBaHue ocanaka, BbIJACICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peaklMH pa3yIoKEHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMd Ha HOHBI, pELICHHe
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HeMeTaJibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIOpuapl U UX
HAaxO0JICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
IIPOCTHIX BEILIECTB — KUCIOPOJAA U cepbl. AJIOTPOIHbIE MOAU(GUKAIIMN KUCIOPOa
U cepbl. XUMUYEeCKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHue, (U3NUecKue U
XUMUYECKHe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QU3MYECKHMe M XUMHUYECKHE CBOWCTBa (00mIMEe Kak
NpeACTaBUTENSl Kjacca KHUCIOT U crnenuduyeckue). XHUMHUECKUE pEeaKinu,
JeXallue B OCHOBE MMPOMBILIUIEHHOTO CHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[IpuMeneHne cepHoil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKIUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelbl COENWHEHUSMU Cepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHUS.

OOmas xapakTepucTuka 3J1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIEHUSA. A30T, PacpOCTpaHEHHE B IPUPOIE,
¢uznyeckue U xuMmuyeckue cBoiicTsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
duznyecKkrue u XMMHUYECKHE CBOMCTBA, MOyuyeHue U nmpuMenenue. Coinu aMMOHUS,
uX pU3NYEeCKue U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBl aMMOHMS. A30THas KHUCIJIOTa, €€ MOoJydyeHue, (PU3MUecKue M XUMHYECKHE
CBOMCTBa (00OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CcHelnuuyeckue).
Hcnonp30oBaHWe HUTPATOB M COJEHl aMMOHHMS B KauyeCTBE MMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKaloIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MHOuYBbl U BonoémoB). docdop,
aloTpornHbele Moaupukammuu ¢docdopa, (pu3MUECKHEe M XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI00pEHUIA.

OOmast xapakTepucthka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJIEHUA.  YIVIEPOJ,  aJUIOTPOIHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACHCTBHE Ha J>KUBbIE OPTaHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE IPOOJIEMBI, CBA3aHHBIE C OKCUIOM
yraepoaa (IV), rumoreza r1y100anpHOr0 MOTEIUIEHUS KiIuMMaTa, [apHUKOBBIN
3p¢eKkt. YronbHas KUCIOTa U €€ COMu, UX (U3NYECKHE U XUMUYECKUE CBOMCTBA,
nojsyueHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

ITepBoHavyabHbIE TOHATHSA 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpupoaHble HMCTOYHMKH YTJIEBOAOPOJAOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI WX mepepaboTku (O€H3MH), UX pOJiib B OBITY W TNPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: KHUPaX, O€IKax, yriieBoJgax — U UX
poiu B KM3HM 4YEJIOBEKAa. MarepuallbHOE €IUHCTBO OPraHWYecKUX MU
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHUs B mnpupoje. OOmue npeactaBieHUs 00
okcuzne kpemuus (IV) m kpemHueBoit kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B IPOMBIIUICHHOCTU. Ba)kHelIllne CTpOUTENbHbIE MaTepualbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30macHOTr0 MCIMOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
IIPOBEJICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPHUJ-MOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAIONMHE (PU3NUESCKHE W XHUMHYECKHUE CBONCTBA
rajoreHOoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamMu  cepbl W €€  COCIMHEHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOZICHUE TIpoliecca OOyTIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HHUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOMN CEPHOU KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOW peaKInu Ha Cyabdar-
MOH M HAOJIOJieHWe NpHU3Haka e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBolMcTBaMM a3zoTa, (ochopa M MX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IPOTEKAHMUSI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIbIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAJUTMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpOLMK PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTUBOras3a, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKMCIIOTO rasa, MPOBEJCHUE KaueCTBEHHBIX peaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3yYEHUE IMIPU3HAKOB HX TMPOTEKaHUs, O3HAKOMIJICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe « BaxkHeuIe HEMETaJUIbl U KX COCIMHEHUS.

MeTaJuibl 4 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nonoxeHus B Ilepmommueckon cucremMe XumMu4eckux syemeHToB /J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psl
HaIpspKeHUN MeTaioB. du3zndeckne U XUMUUECKHUE CBOMCTBAa MeTayioB. OO0mue
CrocoObl TMOdy4YeHus: MeTauioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[[{enouynbie MeTambl: MONOXKEeHUE B [lepronnueckoil cUCTEME XMMHUUYECKUX
anemeHnToB /. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUAB HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHNM.

[[lenoyHno3emenbpHble METAJUIbI MarHMid M KaJbLMH: IIOJIO)KEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOKJICHHE B IIpupoie. PU3nyeckrue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS KaiblUusg (OKCHUJA, THUIPOKCUI, COJIM).
JKécTKoCcTh BOJBI U CITOCOOBI €€ YyCTpaHEHUS.

AJFOMUHHI: TI0JI0XKEHUE B [lepnoandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. N. MenneneeBa, CTpOEHHE aToma, HaxOXIeHWE B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA altOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AIIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aTroMa, HAaXOXAeHUWEe B mnpupone. duznueckue u
XUMUYECKHEe CBOMCTBA xene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMy MeTauIoB U CIUIaBOB, HX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3HMH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJACOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajblMs, AJIIOMUHUS, LUHKA, JKEJe3a
(IT) u xxeneza (II1), meau (I1), HabnroAeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, Kalus U Kalblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelmue
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IIOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIECTB M XUMUYECKHUX peakiuii B ObITy. I[lepBas momonrs npu
XUMHYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeilecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepuabl).

Mestcnpeomemmnule cea3u



Peanuzanusi MeXnpenIMeTHBIX CBsI3eH NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKauus, NEPUOAUYHOCTb, HAOIIOIEHHE,
OKCMEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MAPHUKOBBIN
ek, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, CAMHUIBI M3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI,
TIOJIC3HBIC UCKOTIaeMbIe, TOTLITUBO, BOJIHBIC PECYPCHI.



INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3YyJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOM JEATEIBHOCTA B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOllecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUd W
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1)maTpMoTH4ecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U Hay4YHOMY HAacCJIeHI0, NMOHMMAaHUs 3HAYEHHUS XHMHYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OO0IIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2)rpa:kIaHCKOro BOCIMTAHUS:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUOAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESATEIbHOCTU MpPU
BBIMIOJJHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJ]a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIM B IIpOLIECCE€ OTOM y4yeOHOW NeATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IMIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3WULHHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBHI MMOCTYNKOB;

3)eHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33pPEHUYECKNE IPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4YHOH KapTHUHBI MHUpa, MpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAIbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOJHOU CPELOH, O POJIM XMMHUH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSACHEHHS HAO0JII0Ja€MbIX IPOLECCOB U SIBJICHUM,
M03HABaTEJIbHOM, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOCTYHMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HAHHIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIEeI0BATENbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH M YPOBHSA OOy4YeHHUs B
JIaTbHEUIIEM;

4)¢opMuUpPOBaAHMS KYJIbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS MNPEAMETHBIX 3HAHUW N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUAYAIbHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodhecCUOHATBHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCUOHANBHOMN CpEIE;

6)3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K NPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS IpU padOTe ¢ BEIIECTBAMHU, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pelmeHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYpbl, OCO3HaHHS TJO0AJTBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEeUIeHHs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOU MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTAaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUA

ba3oBble jJornyeckue AeicTBUs:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBIC] XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
NPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), HCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMH XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABJINBATh MPUYUHHO-CIICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHWS,
CTPOUTD JIOTUUECKHUE PACCYXKIACHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IO aHAJIOTHH),
JIeJaTh BBIBOJIBI U 3AKIIOUYCHHS;

YyMEHHE TMPUMEHSTH B TIPOIECCEe IO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUYECKHUE (3HAKOBBIEC) MOJIENIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMBIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HaK (CMMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEaKIUU — MPU PEHICHUH Y4eOHO-I103HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJIETBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTepHU30BaTh CYIIIECTBEHHbIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3U U
IMPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IMpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 TpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TIOJTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JMUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OLEHUBATH IMPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX IS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHOPMAIUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NpPUPOIHON
CpEIBl.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juaimora W (WIM) IUCKYCCHUHU) IO
cymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHsSI ~ TPEICTaBISATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTALHIO
pEe3yIbTAaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIIbITa,
1abopaTopHO# pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIEOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJbHBIX 3aJa4, CaMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUU 3aJaHUA C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJTYYEHHOIO pE3yJibTaTa 3asBICHHOHN II€JM, yMEHHE
UCIIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, MTpeIjiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOI'O JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS M CIIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW oOnactu «XUMHUS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUYAIOIITUXCSl YMEHUMN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHUCJICHUS, XMUMHYECKasi PEaKius, KiacCUu(PuKanus peakiuii: peaxiuu
COCIMHEHUS, PEaKIMU Ppa3JI0XKEHUs, pEaKIUyu 3aMEIICHUs, peaKiuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIMU, TEIJI0BON 3PDEKT peakiuu,
SIAPO aTOMa, SJIEKTPOHHBIN CIIOW aTOMa, aTOMHAasi0pOUTAab, paNyC aToMa,
XAMHUYECKasl CBA3b, MOJISIPHASA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KAaTUOH, aHHWOH, pAaCTBOpP, MaccoBas [JOJi1 BELIECTBA
(mpolieHTHAs1 KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH 3TU MOHATUA NPU OMUCAHUU BEMIECTB U UX MTPEBPAILCHU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTAaBJCHHS (HOpMYyI
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIIU;

e OIpENENsATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHb  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHHSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUU I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbica Ilepuognueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TNEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOraapo;

e OIKCBHIBATh U XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIn4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnobounas noarpynmna (b-rpynma)», mansie u
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa XuMmMudeckux a3jemeHtoB J[. H.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUS aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHue UX Mo JIEKTPOHHBIM CIIOSIM);

KJacCU(pUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaAKIUU
BEILIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOW PEAKIIUU;

MPUMEHSITh OCHOBHbBIE OINEpAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3allui0, KIacCHU(PUKAIHIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBS3€H — ISl M3Y4YEHUs CBOICTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHE, JKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleloBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOM U
7ab0paTOpHBIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BELIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYCHUIO W COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), IPHUTOTOBJICHHUIO
pacTBOPOB C ONPEACITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  OSKCIEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUEH U KUCIOT C MOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy o0ydeHus B 9 Kjacce mpeIMEeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XMMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYEcKasi), KpUCTAIUIMYECKasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, NPENEIbHO JOIyCTHUMas
xoHuenTpanus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
IIPUMEHSATH ITU MOHATHS [P ONIMCAHUU BELIECTB U UX MPEBPALCHUN;
UCIOJIb30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEILECTB U YPABHECHUN XUMHUYECKUX PEAKIINA;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH 1Mo (opMylsiaM, BHJI XUMHUYECKOU
CBA3M (KOBaJ€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmysie, XapakTep Cpenabl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYECKUX COEAMHEHHH, THI KPUCTAILINYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U  XapaKTEPHU30BaTh
Tabnuuynyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynnma)», Manbsle u OosbliMe NEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX IO DSJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB DJIEMEHTOB M UX COCIUHEHUHN B
Ipesesax MajlblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYACTBYIOLUUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(PEKTy, IO U3MEHEHUIO CTEIEHEW OKUCIIECHUS
XUMHUYECKHX HJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME WU CHCHNUPUICCKHE XUMHUIECCKUE
CBOMCTBAa IMpPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IPUMEPAMM MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWJia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TMOJYYECHUIO W COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapbonar-, ¢ocdar-, cwiIMkar-, cyiabhar-, THIPOKCU]-UOHBI,
KaTHOHBI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPALUU MBICTUTEIBHON JI€ATEIbHOCTH — aHaIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX pEaKluid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounuectBo 4acos
Ne HaumeHoBaHue pa3jiesioB u duaekTpoHHbIe (LU(pPOBbHIE)
KouTtpoJbHbie [MpakTHyeckne
n/n TeMa NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pa3nes 1.IlepBoHayanbHbIeXMMHYECKHETIOHATHS
XuMus — BaxxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 0 bubmuoreka [JOK
’ MIPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BertectBa 1 xuMu4eckue 15 | bubmnorexa [IOK
' peakiun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paszgen 2.BaxHeiline npeacTaBUTe Il HEOPraHU4eCKUX BeleCTB

21 Boznyx. Kucnopon. Ilonstue 6 0 Bubmuotexa [JOK
00 okcHmax https://m.edsoo.ru/7f41837¢
’9 Bonopoa. Ilonsitue o kucnorax g 0 but6mmoreka [JOK
U COJSAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsr. [Tonsitue 06 5 | bubmnoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 1 | bubmnoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneseeBa. CTpoeHne aToMOB.
XumMnueckas cBsizb. OKHCIANTEIbHO —BOCCTAHOBUTE/IbHbIE PeAKINH



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

[lepronnueckuii 3aKOH U

11 [Tepunonnueckas cuctema 7 bubmnorexa [IOK
XUMHYECKHX dJIeMeHTOoB [[. 1. https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHue aTroma

12| e g BuSmuorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJILHBIE PEAKITUN
bubnunoreka LIOK
Hroro mo pasery 15 https://m.edsoj)_.[ru/7f4l837c
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB u TeMa unppoBbIe
Ne n/m P Konrpoabnsie Ilpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pazgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa HOK
’ peaxiuit https://m.edsoo.ru/7f41a636
13 DJIEKTPONUTHYECKAS JUCCOLNALIUS. g 1 | bubnmoreka [JOK
’ XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3zgen 2.HeMeTaJJIBI M X COeUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKIX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKUX
2.2 snemenToB VIA-rpynmnsi. Cepa u eé 6 0 0 bubmmorexa LOK
' PYHIBL -€P hitps://m.eds00.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCcTHKa XUMUYECKIX Eub 10K
noInoTeKa
23 VA- A 7 0 1
DJICMEHTOB rpymmEI. A30T, Gocop u X https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmast XapakTepuCTHKa XUMUIECKIX
24 snemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 buommorexa OK
. . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3.MeTa/JIbI M X COCIUHEHUS

N bu6mmoreka [IOK
3.1 Obmpae cBoficTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubmunoreka [JOK
2 B 1
3 aXHEeUIe MeTauIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pazgen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemtecTtBa 1 MaTepHualinl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbie IIpakTnyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
IT .P
| peaMer XxuMuu. Poib XMMUK B )KU3HU 1 0 0 1092023 but6mmoreka [JOK
yenoBeKka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
but6mmoreka [JOK
2 ITousgaTue o MeTomax MO3HAHUS B XUMUH 1 0 0 .09.2023 hitps://m.cdsoo.ru/f0d227c
[TpakTruueckas padota Ne 1 «IIpaBuna
6 6 N
3 paboThI B 1a00pATOPUU U IPUEMBI 1 0 1 109.2023 bu6muorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTele BenecTsa f/I cmecH. CriocoObl | 0 0 09.2023 bubmuoreka [IOK
pazzieNnieHus cMecer https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2 Eus 110K
HOJIMOTEeKA
P i 1 1 .09.202
5 «Paznenenue CMeceHu (Ha mpumepe 0 09.2023 hitps://m.cdsoo.ru/f0d28¢8
OYMCTKYU TTOBAPCHHOU COJIH )»
bubmuoreka [IOK
A 1 .09.202
6 TOMBI H MOJICKYITET 0 0 09.2023 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHe 3JIEMEHTBI. 3HAKU ) 0 0 092023 bubmuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX 3JIECMCHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
8 [IpocThie 1 clnOXKHBIE BELIECTBA 1 0 0 .09.2023 hitps://m.cdsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 .10.2023 bubmmorexa LOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

3aKO0H ITIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [IOK
10 Xumuuaeckast popmyia. BaaeHTHOCTh .10.2023 hitps://m.cdsoo.ru/f0d2cac
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTHocHUTeNbHAs aTOMHAs Macca. 10,2023 bubmuoreka [JOK
OTHOCUTEIBHAS MOJIEKYJISIpHAsT Macca o https://m.edsoo.ru/ff0d323¢c
12 MaccoBas qoi1st XUMHUYECKOTO DJIEMEHTA 10.2023 but6mmorekxa [JOK
B COEIIMHEHUH o https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemiectBa. Mouib. 102023 bubmuoreka [IOK
MousipHas Macca o https://m.edsoo.ru/ff0d5230
14 ®du3NYecKue U XUMUYECKUE SIBIICHUS. 10,2023 bubmuoreka [JOK
XuMHYeCKast peaKiiust o https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCclIoBUS IPOTEKAHUS 10.2023 bu6muoreka [JOK
XUMHYECKHX PEaKInit o https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MacChl BEIIECTB. 102023 bubnmoreka [JOK
XUMHYECKUE YPaBHEHUS o https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KOJIM4YecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKUX 10.2023 Bubmorexa HOK
o . P o https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmsi XuMHUIECKUX peaKInii
18 (coenuHEeHMS, pa3I0KEHUS, 3aMETICHUS 10.2023 Bubmorexa HOK
A P ’ = ’ o https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBII- Bu6 110K
HOJIMOTEKA
19 . 06006 .11.2023
PHIHMICIOHEATCT. LTDODIIEHHIE H https://m.edsoo.ru/fR0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTtponsHas padora Nel o reme 11.2023 bubmuotexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKITUN» o https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech rasos. Cocras 112023 bubnnoreka LIOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMHUYECKHE CBOMCTBA

but6mmoreka [JOK

22 KHUCIIOpOJia (peaKIuu OKUCIICHUS, .11.2023 hitps://m.cdsoo.ru/f0d46 14
ropenue). [lonstue 06 okcumax
CrniocoOblI MoTy4eHus KUCIopoia B

23 71a00paTOPUH U TPOMBIIIIICHHOCTH 11.2023 Bubmorexa HOK

patop P ' o https://m.edsoo.ru/ff0d497a
[IpumeHnenue kucmopoaa
Tennooii 3pdexT XumMuIecKoi
peaKIuu, MOHATHE O TEPMOXUMHUYECKOM bubnmoreka [JOK

24 .11.2023
YPaBHEHUH, 3K30- U IHJOTEPMUIECKUX https://m.edsoo.ru/ff0d4790
peakuusax
TomnmuBo (He(Th, yroab U METaH).

25 3ar ;{3He1§1/1e(11;o3 yra CIIOCOOBI lro 11.2023 bubmorexa [IOK

P AYxa, o https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[Ipaktuueckas padora Ne 3 o reme
26 «Ilonmydenue 1 coOUpaHue KUCIOpoaa 11.2023 Bubmorexa HOK
7 . P posa, o https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)

7 Bonopoag — snemeHT 1 npocroe 12.2023 bubmuoreka [JOK
BerecTBo. HaxoxeHue B mpupoae o https://m.edsoo.ru/ff0d4dd0
®usnyeckue 1 XUMHUYECKUE CBOICTBA bubnmoreka [JOK

28 .12.2023
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmuoreka [IOK

29 [ToHsTHE O KHCIIOTaX U COJISIX .12.2023 hitps://m.cdsoo.ru/fOdS0d2

30 CriocoObI MoTy4eHus BOJOPOia B 12.2023 bubnmoreka [JOK
1aboparopun o https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme Bu6 LOK

31 «[Tonydyenue u cobupaHue BOAOPO/Ia, .12.2023 HOIMOTeKa

W3yYEHHE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4142



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [IOK

32 .12.2023
ABoranpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEI[ECTBA ra3a Mo ero M3BECTHOM 12.2023 bubmmorexa [TOK
. ) Y o https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Boruncnenus 005EMOB ra3zoB Mo Eubs 1OK
noInoTeKa
34 ypa]iHeHPIIO peakuuu Iia OCHOBE 3aKOHA .12.2023 hitps://m.edsoo.rw/fOAS 708
00BEMHBIX OTHOIIICHUH TA30B
35 ®dusnyecKkue 1 XUMHUYECKUE CBOMCTBA 01.2004 bubnmoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tousitue 06 01,2024 bubnmoreka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacblleHHbIE
37 Y HEHACBILLIEHHBIE pacTBOPBL. MaccoBas 01.2024 bubamorexa [IOK
B PacTBOpEL o https://m.edsoo.ru/fl0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 mo Teme
13 «ITpuroroBiieHue pacTBOPOB C 01.2024 bu6muorexa [JOK
OTpeIeIEHHOM MaCCOBOM J0Iei o https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA»
19 Kontponbnas padorta N2 o teme 01.2004 bubnmoreka [JOK
«Kucnopoz. Bomgopoa. Boma» o https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCu(pUKAIINS, 01,2024 bubnmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTE€PHBIX 01.2024 Bubmrorexa LIOK
’ p o https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Ki1accupuxamus, 01.2004 bubnmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonydyeHne n XuMHUYECKHE CBOWCTBA 02.2004 Bubmuotexa [JOK
OCHOBaHUI o https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 02,2004 but6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
n .
45 OJIy4eHHE U XUMHYECKUE CBOMCTBA 02,2004 bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((SLII) n)i)n )eHI/Iﬂ XI/IMI/I‘IZSKI/IC 02.2024 bubmorexa HOK
N yi ’ o https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaxtuueckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME 02.2004 bubnmoreka [JOK
«OCHOBHBIE KJIACChI HEOPTraHUIECKUX o https://m.edsoo.ru/00ad9b7¢c
COECTUHEHUI)
I'enernueckas cBsA3b MEXKIY KiIacCaMU bu6muorexa [JOK
48 . .02.2024
HEOPraHWYECKUX COCAUHEHUN https://m.edsoo.ru/00ad9a50
but6mmorekxa [JOK
4 i .02.2024
9 O0o001IeHNEe U CHCTEMATH3aLKs 3HAHUI 02.20 https://m.edsoo.ru/00ad9ch?
Kontponbnas padota Ne3 mo teme Eubs 1OK
nOIMOoTEeKa
50 "O .02.2024
CHOBHBICUIfJ'IaCCI)I HEOPTaHUYECKHUX hitps://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MOMBITKH KIacCUpUKATII
51 XHUMHYECKHX 2JIeMeHTOB. [loHsATHE O 03.2024 bubmorexa HOK
’ o https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOIHBIX AJIEMEHTOB
[lepronnueckuii 3aK0H U
bubmuoreka [IOK
52 [lepuoanueckasi cucteMa XUMHYECKUX .03.2024
https://m.edsoo.ru/00ada52¢
anemenToB 1. . MenaeneeBa
53 [lepuoael, rpynmnsl, IOATPYIIIHI .03.2024 bubmmorexa LIOK

https://m.edsoo.ru/00ada52¢c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54 .03.2024
sanep. 3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
N but6mmoreka [JOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit .03.2024
https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneena
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHUIO B 03.2024 bubnuoreka [JOK
[Tepronnueckon cucreme /1. H. o https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproandeckoro 3akoHa aJist
pa3BUTHS HayKH U ipakTuku. [. U. bu6muorexa [JOK
57 . .03.2024
MenpeneeB — y4€HbIN, NTEIArOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DJIEKTPOOTPULIATETBHOCTh ATOMOB 03.2004 bubnmoreka [JOK
XUMHYECKHUX 3JICMEHTOB o https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 NonHas xumuyeckas CBs3b .04.2024 hitps://m.cdsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMH4YECKas 04.2004 Bbubmuotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenosisipHasi XuMudecKas 04.2004 bu6muorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmorekxa [JOK
2 .04.2024
6 Crenens okucneia 04.20 https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIbHBIC 04.2024 bubmuoreka [JOK
peaxkuuu https://m.edso00.ru/00adb076
but6mmoreka [JOK
64 0] .04.2024
KHCITHTEII 1 BOCCTAHOBHTEIH https://m.eds00.ru/00adb076
65 Kontponbnas padota Ne4 o reme .04.2024 bubmuoreka [JOK
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«CTtpoenue atoMa. XUMUUYECKasi CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHbIit ypoK. O6o6111eHI/Ie " ) 0 0 04.2004 bu6muorexa [JOK
cUcTeMaTHu3alus 3HaHUM https://m.edsoo.ru/00adb33¢c
67 PesepBHbIit ypoK. O6o6111eHI/Ie u | 0 0 05.2004 bubnmoreka [JOK
cHUCTeMaTHu3amus 3HaHUI https://m.edso0.ru/00ad9cb2
68 Pe3zepBHbIit ypok. 0606111eHHe u ) 0 0 05.2004 bubnmoreka [JOK
CHCTEMATU3alus 3HAaHUHI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOI'PAMME
9 KJIACC
KonuyectBo yacos DJIEKTPOHHbBIE
Ne Hara uugpossie
Tema ypoka Kontpoabublie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonrueckuii 3aK0H.
| Ileproguueckas cucrema | 0 0 09.2023 Bbubmuotexa [JOK
XUMHUYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/00adb59¢
Meunpgeneena
3aKOHOMEPHOCTU B U3MEHEHUU 6 10K
y nonInoTexa
2 CBOWCTB XI/{MI/I‘-IGCKI/IX 3JIEMEHTOB 1 0 0 .09.2023 hitps-//m.cdsoo.rw/00adb6b6
MEPBBIX TPEX MEPUOOB
K
3 naccuuKaIys 1 HOMEHKIIaTypa 1 0 0 09.2023 bubmuoreka [JOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buaber xumMudeckoi CB?I?I/I U THUIIBI | 0 0 09.2023 bubmuoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
5 KonrponsHas padora Nel mo reme 1 1 0 .09.2023
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«IToBTOpEeHue u yriydneHne 3HaHuiH
OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca»

Krnaccudukanus XuMHIecKux

but6mmoreka [JOK

6 .09.2023
peaKuuii Mo pa3JIMYHbIM NPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM EuG 1OK
HOJIHOTEKA
7 T .09.2023
PCAKIITH. HIOHATHE O TOMOTCHHBIX 1 https://m.edsoo.ru/00adbe9a
TEeTEPOTCHHBIX PEAKIUSIX
ITonsATHE O XUMHUYECKOM
aBHOBecur. DaKTOPHI, BIUIIOIIHNE
8 Ea CKOPOCThH XHMW{:CKOIZ eaKmm/I Hu 09.2023 bubmorexa LIOK
p peakt o https://m.edsoo.ru/00adc28c
MOJI0KEHHE XUMHUYECKOTO
paBHOBECHUS
OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE bubmmoreka [JOK
9 .10.2023
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTUYECKON
10 nccouuanuy. CUIbHEIE U cI1a0ble 10.2023 bubmorexa LHOK
A HHATIH. o https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
but6mmorekxa [JOK
11 41 7| .10.2023
OHHBIC YPABHCHHA peakiiit https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBaHHM B CBETE MPEACTABICHUMN 10.2023 bubmuorexa [JOK
00 2JIEKTPOUTHYECKOM o https://m.edsoo.ru/00add5d8
JIUCCOLIUAIIH
XuMHUyecKkre CBOMCTBA COJIeH B EuG 1OK
HOJIHOTEKA
13 if 00 .10.2023
eBete HpeHCTaBHeHI:IH © https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
14 [TonsiTue o rusponuse coneit .10.2023 bubmmorexa [IOK

https://m.edsoo.ru/00add9d4
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O0001IeHYE U CUCTEMATU3ALIUS

bubmuorexa [IOK

1 10.202
> 3HaHUHU 0.2023 https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Perienne dxcriepuMeHTaIbHBIX 10.2023 bubmmorera [IOK
p o https://m.edsoo.ru/00addbfa
3a1a9»
Kontponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS TUCCOIIUAIIUI 11.2023 bubnnorexa LIOK
p g HHATH. T https://m.edsoo.ru/00addec0
XUMHUYECKUE PEeaKIIMH B PACTBOPAX)»
OO01as xapakTepucTUKa TaJIOTEHOB.
18 XHIJquCKI:/Ie CBI())I\/'ICTBa Ha IIpUMepe 11.2023 buGnuorexa LIOK
pHMEp T https://m.edsoo.ru/00addfe2
XJjopa
Xaoposogopoa. ComisHas KHCIIOTa,
19 XHMII;quIi[H: c)l;[oﬁCTBa OJIyYECHHE 11.2023 buGnuorexa LIOK
’ yi ’ T https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITomyyenune COAHON KUCIOTBI 11.2023 bubnnorexa LIOK
. R . ’ T https://m.edsoo.ru/00ade348
U3y4YCeHHE € CBOMCTBY
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIINI, €CIIU OIUH U3 11.2023 bubmmorexa [IOK
PEAKIIH, A T https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01as xapakTepuCTUKa 3JIEMEHTOB 112023 bubnmoreka [JOK
VIA-rpymisl o https://m.edsoo.ru/00ade64a
AToTpornHbie MOAU(DUKAIINH CEPBI.
Haxoxnenue ceprl 1 €€ coeMHEHU N bubnmoreka [JOK
23 . .11.2023
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/i, CTpOeHHUE, 11.2023 bubnmoreka [JOK

¢u3nveckre 1 XUMHUECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHas KMCIIOTA,

bubmuoreka [IOK

25 .12.2023
(1)1/131/1 HICCIEHE T RTMIHCCIHE https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMHYECKUE PEAKLIUH, JICKALLINE B
OCHOBE TIPOMBIIIUICHHOTO criocoba

2% IIOJIyYEHUS CEPHOM KUCIIOTHI. 122023 Bbubmuotexa [JOK
XUMHUYECKOE 3arpsA3HEHNE o https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COeAMHEHUIMHU
cepbl

27 Brruucienne MaccoBoit 1011 BBIXO/1a 122023 bubmuoreka [IOK
IPOJIYKTa PeaKkiuu o https://m.edsoo.ru/00adec8a
OO01as xapakTepuCTUKa 3JIEMEHTOB
VA- A

73 rpynnsl. A30T, 122023 bu6nuoreka [IOK
pacrpocTpaHeHue B IpUpoLeE, https://m.edsoo.ru/00adecabd
(du3HUecKre U XUMUYECKUE CBOKCTBA
AMMHuak, ero pu3ndecKue u

29 XUMHUYECKHE CBOWCTBA, IMOIYyYEHUE U 12.2023 bubamorexa [TOK

> HOIYH o https://m.eds00.ru/00adf004
MIPUMECHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «IlonydyeHne aMmmmuaka, U3y4eHue ero 12.2023 bubmmorexa LOK
. ye > 13YH o https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnmoreka [JOK
XUMHUYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
Hcrnons30Banyre HUTPATOB U COJIEH
aMMOHHS B KQUECTBE MUHEPATHHBIX

32 oOpeHuii. XuMU4ecKoe bubmorexa [IOK
YAODP ' 27.12.2023 | https://m.edsoo.ru/00adf518

3arpsi3HEHHE OKPYXKAIOIIEH cpeibl
COEIMHEHUSIMH a30Ta
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dochop. Oxeun docdopa (V) u

bubmuoreka [IOK
33 dbochopnas KI/ICJ‘I?TEI, buzmveckue u .01.2024 hitps-//m.cdsoo.rw/00adf68a
XMMHUYECKHE CBOICTBA, MTOJIy4eHHE
Hcnonb3oBanue gochaTo B
34 KaueCTBE MUHEPATHHBIX YI0OPECHUH. 01.2024 bubnmoreka [JOK
3arpsi3HEHHE PUPOIHOM CPEJIbI o https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHUE B
35 pu I; g g)mnrr){ecxie Y XUMUYECKUE 01.2024 Brbmrorexa LIOK
P P e o https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XUMHUYECKHE CBOMCTBA. 012004 bubmuoreka [JOK
DKosorndeckue mpoodIeMsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHIOM yriepona (IV)
but6mmoreka [JOK
& .01.2024
37 VYronpHas KUCioTa U €€ Coau 01.20 hitps://m.cdsoo.ru/00ac006c
[TpakTrueckas padota Ne 4 o Teme
"[losryyeHne yriekucioro rasa. bu6nuoreka [IOK
38 .01.2024
KauecTBeHHast peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
non"
[lepBoHayanbHbIE MOHATHUSA 00 Eubs 1OK
noInoTeKa
39 .01.2024
OPTafeCiX BEIECTBAX KAk O https://m.edsoo.ru/00ae054e
COEMHEHUSX YIIepoaa
but6mmoreka [JOK
40 K i .01.2024
PEMITHI 1 €T0 COCAHHEHHA https://m.edsoo.ru/00ac080a
[TpaxTrueckas padota Ne 5.
A1 Pemenue skcniepuMeHTANIbHBIX 3a7a4 02.2024 bubmuorexa [JOK

o TeMe «BakHelne HeMeTauIbl U
UX COEOUHEHU)

https://m.edsoo.ru/00ae0bf2
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KonrtponsHas padota Ne3 o reme

bubmuoreka [IOK

42 B I .02.2024
(BOKHCHIITIE HEMCTAILIBL M X https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DIIEMEHTOB —

43 MeTaJI0B. MeTajinueckas CBsi3b U 02.2024 bubmuoreka [IOK
MeTaJINYeCKast KPUCTAINIECKAs o https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBONCTBa
METAIIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB. Eu6 LIOK

HOJINOTEKA
44 c) i .02.2024
JIeKTP OXthquCKHH P https://m.edsoo.ru/00acl156
HaIpsDKEHUH METaJlIoB
OO61u1re cnocoObl MOTYyYSHHS
MertauioB. CiaBsel. BelunciieHud 1o

45 aBHEHUSIM XUMHUYECKHUX PEAKIIUN 02.2024 buGnnorexa LIOK
yp PCAKIIIH, o https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJEPKUT
puMecH

bubmuoreka [IOK
46 I1 .02.2024
OHATHE O KOPPOSHH METaILIoB https://m.edsoo.ru/00ae1278
bubmuoreka [IOK

47 .02.2024
[lenounpie meraLe! https://m.edsoo.ru/00ae14b2

43 Okcubl ¥ THAPOKCUIBI HATPUS U 02,2024 bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ae14b2

49 H_[enoql;loazeMenLHvHe METaJIJIbI — 03.2004 bubmuoreka [JOK
KaJIbIIMY U MarHui https://m.edsoo.ru/00ael 5¢8

but6mmorekxa [JOK

50 B I .03.2024

KHCHIITHE COCMMHCHIA KaTIbIHA https://m.edsoo.ru/00ael5e8
O00011IeH1E U CUCTEMATH3a
51 HHICHHE 1 CHETEMATHEAI 03.2024

3HaHUHU
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JKEcTtkocTh BOIBI M CITIOCOOEI €8

bubmuorexa [IOK

52 .03.2024
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[TpakTuyeckas pabora Ne 6 o Teme Bu6 10K
noInoTeKa
"KE & .03.2024
53 eCTKOCTb"BOIIBI Y METOJIbI €€ 03.20 hitps-//m.cdsoo.rw/00ac ] ac
yCTpaHEHUS
N but6mmoreka [JOK
>4 AJOMHHH# 03.2024 https://m.edsoo.ru/00aelc64
A .
55 MdoTepHbIE CBOWCTBA OKCHAA U 03.2024 bu6muorexa [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
but6mmorekxa [JOK
56 X .03.2024
eeso https://m.edsoo.ru/00ac1d86
57 OKcuapl, THAPOKCUABI U COJTU KEJe3a 04.2024 but6mmoreka [JOK
(IT) u xene3a (I1I) o https://m.edsoo.ru/00ae35e6
58 O606HuleHI/I€ Y CUCTEMAaTH3aIHS 04.2004
3HAHUU
[TpakTuyeckas padora Ne 7.
59 Pemenune skcnepuMeHTAIBHBIX 3a1a4 04.2004 bu6muorexa [JOK
1o teme «BakHeie MeTaJubl U UX o https://m.edsoo.ru/00ae3de8
COCTTUHEHUS
Brruncnenus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIHiA, €CJIU OJIUH U3
60 peareHToB J1aH B U30bITKE WIH 04.2024 Bbubmuotexa [JOK
COIEPKUT NIpUMecH. BeIaucieHus o https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BBIXOJa IIPOLYKTa
peakuuu
61 O606Hv1eHHe Y CUCTEMAaTH3aIHS 04.2004
3HAHUU
62 Kontponbnas padota Ne4 o reme .04.2024



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

«Ba)xaelIme MeTayuibl 1 UX

COETUHEHUS»
63 Bemectsa u NiaTepI/IanH B | 05.2004 bubmuoreka [JOK
IOBCEAHEBHOM KU3HU YEJIIOBEKa https://m.edsoo.ru/00ae3f50
64 XI/IMI/I‘IGCKOGUSal"pSISHeHI/Ie | 05.2024 bubnmoreka [JOK
OKPYKaroLlel cpeapl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnn 1 05.2024 Bbubmuotexa [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 Pe3epBHbIi ypoOK. 0606£ueHHe U 1 05.2004 bu6nuoreka [IOK
cucTeMaTu3anus 3HaHUuU https://m.edsoo.ru/00ac0d0a
67 PesepBHBIit ypoK. O606£ueHHe " | 05.2024 bubnmoreka [JOK
cCHUCTEMaTHu3alus 3HaHUU https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O606£ueHHe u 1 05.2024 bubnmoreka [JOK
CHCTEMATU3aLMs 3HAHUN https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensu O.C., Octpoymon WU.I'., Cankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxuunonepHoe obmectBo «M3narensctBo «IIpocBelienne»

tabnuupbl: [lepuoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB
J.11.Menneneepa, TadIMLa pACTBOPUMOCTH, HIEKTPOXUMUUECKUN P

HAIIpsKCHUA METAJIIIOB

METOJAUYECKUE MATEPUAJIbI JIUIS1 YUYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XumMusi-6a30BbIi-yPOBEHb.-
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOTr0-00111eT0-00pa30BaHus. -

Mertoanueckoe-nocooue-aist-yunrens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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