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MNOACHUTEJIBHASA 3AIINCKA

[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 000, a Taxxe Ha ocHOBe (henepanbHOI pabouel MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMK TMpernojiaBaHusi ydyeOHOro mpeaMera «XUMHS» B
oOpa3zoBarenbHBIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOyYAOIIMXCS CPEACTBAMU Y4eOHOTO
peaMeTa, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENEIEHUE €ro IO KiaccamM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSIET KOJIUYECTBEHHBIE H
Kaue€CTBEHHbIC XapaKTEPUCTUKH COAEPkKaHHUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HU3YYEHHUS] XHMHUU C Y4E€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTrO TMporecca, BO3PACTHBIX
0COOEHHOCTE  O0y4alolUXCs, OINpeAeNsieT BO3MOXXHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkKe TPeOOBaHHMA K
pe3ynbTataM oOy4eHHUs XUMUW Ha YPOBHE TeJIeH N3yUdeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-NIO3HABATENbHON JE€ATEIbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHusl.

3HaHWE XHMHHM CIYXXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XUMHEH 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  peaju3allid  BO3MOXHOCTEH Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111 U PYyHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMHUPOBAHUE MBILIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIhCKAUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKoOl Hay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOcTByeT (OPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIINEHUS K €CTECTBEHHO-
HAy4YHbIM 3HaHUSAM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yJaIOIIHUXCS.

JlanHble HampaBiieHUs B OOYYEHHM XUMHMH OOECHEYMBAIOTCS CHelU(pUKOn
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
allaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAETEHHOM 3Tare e
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNW XUMHH, OCHOB
HEOPTaHMYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepxaHHsl MPOrpamMMbl MO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOro mnojaxona Kk €€ mzydeHuro. ColeprkaHHe CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OOe OSTH CHUCTEMbl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
IIOCJIEA0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepuonnueckoro 3axkona /1. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— TMpeACTaBIEHUN 00 BIEKTPONUTUYECKOW AMCCOIUAIMN BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K IPyTrOMY, BBITIOJIHSSI PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMSI CBOWCTB,
CTPOEHHUS M BO3MOKHOCTEW NMPAKTHYECKOTO0 IPUMEHEHUS U MOJIYUEHHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTHKE
€€ CUCTEMHOM IIPUPO/IbI, HIEHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBICUCHHEM 3HAHUU W3
paHee M3YyYECHHBIX Y4EOHBIX MpeamMeToB: «Okpyxawimui mupy, «buomorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[lpn w3yyeHWH XWUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWUH OCHOB
XUMHYECKOM HAyKHd KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3a7a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XMMHUYECKUX 3HAHUN —
BaKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B MPUOOLICHUH K



HAayYHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BEIIECTB U XMMHUYECKUX PEAKIIHii, B
(bopMUPOBAHNY U PA3BUTUH MTO3HABATEIbHBIX YMEHHUH 1 UX MPUMEHEHUH B yueOHO-
MO3HABATEJILHON M y4yeOHO-UCCIE0BATEIbCKON NeATeTbHOCTH, OCBOCHUHU MPABHII
0e30macHOro 00pallleHUs C BEIIECTBAMH B IIOBCEIHEBHOM JKU3HM.

[Ipn M3yyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsI BaAXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IN, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO DPEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHUSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYEeCKOEe MpUOOIIEeHHE
o0Oy4aromuxcsi K CaMOCTOATEIbHOW IM03HABATEIBHOU JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00yYatOIUMUCS
OMbITa Pa3HOOOPa3HOW MAESITENbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ¢opmupoBanue oOmeld ¢GYyHKIMOHAIHPHON U €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUH OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY)KAIOIIeT0 MHpPA, WUCIONB3YysS 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHATH UX IPU PELICHUH MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYI0BOM
NEesITEIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TIyMAaHUCTHYECKUX OTHOIICHHH,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM i BBIPAOOTKH SKOJOTHYECKU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOM JIEATENBHOCTH B HEISIX
COXPAaHEHUS CBOETO 310POBbS U OKPYKAIOWIEW NPUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUSI OOIlEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOduiIs ¥ HAIpPaBIEHHOCTHU AANBHEHIIETO
oOy4eHwus.

OO111ee 9rcio 4acoB, OTBEAEHHBIX JIJISl U3YUCHUS XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpazoBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXKXAHME OBYUEHUA

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 MeTogax MO3HAHHWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHnst cMeceil.

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

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKHX DJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOcCHUTENbHAsA aTOMHass macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHHH.

KommmuecTBo BemecrBa. Moisib. MonsipHast macca. B3auMoCBsI3b KOJIM4ECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

@u3nueCcKUue U XMMHUUYECKUE SBJICHUSA. XUMHUECKasl peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHWs MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KCHHUS, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B 1abopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 000PYAOBaHUEM, U3YUEHUE U OINKCAHUE
¢bu3nueckux CBOMCTB 00pa3llOB HEOPraHMYECKUX BELIECTB, HAOJIIOJECHUE
buszndeckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHJEHCAlMS BOJbI) U XMMUYECKHX (FOPEHHUE CBEUHU, MPOKAIMBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBICHUM, HAOII0AeHUE U
OMKMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3iiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB PA3JECHHS] CMECEH: C MOMOINBI0 MarHuTa, (GUIHTPOBAHUE,
BbINIapUBaHUE, AUCTHILIISALMS, XpoMaTorpadus, MpoBeeHNE OYUCTKU MTOBAPEHHOU
cojid, HaOJIOJEHWEe U  ONHUCAHHME  pPe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHUE MOJIENICd MOJIEKYII
(IIapOCTEPKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3meMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MNpUpOAE, (PU3MYECKHE U XUMHUYECKUE
cBoiictBa (peakmuu ropeHus). Oxcupawl. [Ipumenenuwe kucimopona. CrocoObI
MOJIYYCHHUST KUCTopoJa B J1abopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoza B mpupoze. O30H — auioTpornHas MoAupUKaIsa KUCIopoaa.



TennoBoit 3¢(HeKT XMMHUYECKOW peakinH, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpupoJe,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI ToTyueHust. Kucnotsl
Y COJIN.

Mosnsipabiii 00bEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPaBHECHHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacpllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 1oJi BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Posib pacTBOpOB B mpupoAe U B KU3HU 4YEI0BEKa. KpyroBopoT BOJBI B IPUPOIE.
3arpsi3HeHre OpUPOIHbIX BoJA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranudeckux coenuHenuit. Oxcuawl. Knaccudukarus
OKCUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHUCIOTHbIe, amMQOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne uW XUMHUYECKUC
CBOMCTBA OKCHUIIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusa. Homenknarypa ocHoBaHuil. duznyeckue M XUMUUYECKHUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHOocTM MetaimmoB H. H. bekerosa.
[TosryueHue KUCHIOT.

Conu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosmyuenue conen.

['eHeTnueckas CBSA3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHHUIM.

Xumuueckuii IKcnepumenm:

KAU4EeCTBEHHOE ONPEAEIICHUE COJEPKAHUS KUCIOPOAa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0IeHne
B3aUMOJCUCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpanieHus TopeHus (mokapa), 03HaKOMJIEHUE ¢ 00pa3IaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOMpaHUE, pACMO3HABAHME W W3y4YEHHUE CBOMWCTB
BOJIOpoJia (ropeHue), B3aumoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmoskHO
UCII0JIb30BAaHUE BUJEOMATEPUAIIOB), HAOIIOAEHUE 00Pa310B BEUIECTB KOJIMYECTBOM
1 Momb, ucclemoBaHHE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3THYHON
pPacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM JOJIEN
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBHE BOJbl C METAIaMU (HATpUEM H
KaJbliueM) (BO3MOXXHO MCIIOJIb30BAaHUE BHJAEOMATEpPUAIOB), HCCIEIOBAHUE
00pa3i0B HEOPraHUYECKUX BEUIECTB PA3IMUHbIX KJIACCOB, HA0IIOICHUE U3MEHEHUS
OKPACKH UHAUKATOPOB B PACTBOPAX KUCIIOT U LIEI0YEH, U3YUEHUE B3AUMOIAECHUCTBHUS



okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCJIOT C METajlaMu, peakiui
HEUTpANIU3alMU, TOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PAcTBOPA COJIU, PELICHUE YKCIEPUMEHTAIBHBIX 33]a4 110 TEME
«Baxknenme Kiraccpl HEOPraHUYECKUX COCAUHEHUI.

IHepuoauueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHX
yieMenToB JI. WU. MenpaeneeBa. CtpoeHue aroMoB. XMMHMYECKasi CBf3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [loHsitne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJI0YHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. Menneneesa. KopoTkonepuoinas u jiuHHonepuoanas popmel [lepuoanueckoit
cuctembl xumuyeckux snemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
OU3NYECKNN CMBICT NOPSAKOBOTO HOMEPA, HOMEPOB MNEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoguueckoint cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJnyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB IO IPYNIIAM U MTEPHUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUYECKUX
DJIEMEHTOB I Pa3BUTUsS HAayku W mnpaktuku. [l. V. MenneneeB — y4€HbIN U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMUH.
[Ipornecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiu pa3aoKeHus, COSIUHEHHUS).

Mestcnpeomemmnule ceazu

Peanuzanust MeXOpeaMETHBIX CBSI3€M MpU HM3yYEHUM XHMHUU B 8 Kiacce
OCYULIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOIIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIe MOHATHS: HAy4YHBIM (akT, TUMOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IIAaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs] peaKLMs

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUM CBOWCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NMEPUOJIOB, KU, KAIbIUA U UX COCAUHECHUN
B COOTBETCTBMU C IIOJIOKEHHEM »JJEMEHTOB B llepuognueckon cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUJbI XMMHWYECKOW CBA3U. THUMIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKONU PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PpAa3JMYHBIM KJacCaM HEOPTraHUYECKUX
COEJIMHEHU, TeHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MPU3HAKaM (110 YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBOMY 3 (deKTy, Mo
U3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPaTHMOCTH, TIO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYCCKUEC
ypaBHEHHS.

[TonsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsTue 00 0OpaTUMBIX U
HEOOpPAaTUMBIX XUMHUYECKUX peaknusiX. [[oHSITHE 0 TOMOTEHHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEaKIuh M TOJO0KEHHUE XUMHUYECKOIO

PaBHOBECHSI.
OKHCAUTENPHO-BOCCTAHOBUTEIbHBIE  pEaKLWH,  JJIEKTPOHHBIA  OamaHc
OKHUCJIUTENBHO-BOCCTAHOBUTEIBHOM  PEaKLUU. CocraBneHue  ypaBHEHUH

OKHCJIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/II\/'I C HCIIOJIB30BAHHUEM METOJa
SJICKTPOHHOT'O OajaHca.



Teopus 3NEKTPOIUTHUECKON JUCCOLUALMU. DIEKTPOJIUTHI U HEAJIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MexaHU3M JUCCOLMAIIMM BEUIECTB C PA3IMYHBIMU BHJIAMHU
xumuueckoi cBsizu. CreneHs auccoruanuy. CUIbHBIE U ClIa0ble AIEKTPOIIUTHIL.

Peakuny noHHOro oOMeHa. Y cioBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE M COKpAalIEHHBbIE MOHHBIE YypaBHEHHsA peakuuid. CBoilicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEJICTABICHUI 00 NIEKTPOTUTHIECKON TUCCOIHAIINH.
KauecTBennsble peakuuy Ha HOHBL. [IoHATHE O TMAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX
BELIECTB — METAJUIOB U HEMETaUIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEAKIIUU OT
BO3JICHCTBUS  pa3iMyYHbIX (PAKTOPOB, HCCIEIOBAHHE  AIIEKTPOMPOBOIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0UeN U coJiell (BO3MOKHO
UCIOJIb30BaHUE BUJECO MATEPUAJIOB), MPOBEIEHHUE OIBITOB, WIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakuuii HOHHOro oOMeHa (oOpa3oBaHHME OCaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMN (TOpPEHHE, PEaKUUU Pa3I0KEHUs,
COCIMHEHMs), paClHO3HaBaHUE HEOPraHWYECKUX  BEIIECTB C  [TOMOIIBIO
KAauECTBEHHBIX PEAaKIMI Ha MOHBI, PELIECHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

Hemertanibl 1 MX COeANHEHUSA

OOmast xapaktepuctuka rajoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (hU3MUEecKUe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUUYECKNE CBOKWCTBA HA IIpUMeEpeE Xjopa (B3auMoecTBre
C MeTajJylaMHM, HEeMeTaulaMu, mienodamu). XiopoBoaopor. CosisiHas KHCIIOTA,
XMMHYECKME CBOWCTBA, IIOJIyYyeHHE, IpuMeHeHue. Jlencrteue Xxyopa W
XJIOPOBOJOPO/a HA OPTAaHU3M 4YeJIOBEKa. BaykHene XJI0puasl U UX HAXO0XKICHHUE B
IPUPOJE.

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHue u (uU3NYECKue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOJIa U Cepbl. AJIIOTPOIHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOaOpO, CTpoeHHue, (U3NUECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPBl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENSA
KJacca KHUCIOT M crnenududeckue). XUMHUUECKUE PEaKIMU, JieXkKallue B OCHOBE
IPOMBIIIIEHHOTO CIoco0a MONy4YeHHUsT CepHOM KucnotThl. IIpuMeHenue cepHoi
kucaoTbl. CoOJM CEpHOM KHUCIIOTHI, KayeCTBEHHAsl peaklus Ha Cyiab(daT-HOH.
Haxoxnenue ceppl U €€ COCNMHEHUN B IpUpojac. XUMHYECKOE 3arpsi3HCHUE
OKpY)KaloIlel Cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALICHHUS.



OOmast xapakrepuctuka 3meMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEpHBIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPOJIE,
dusznyeckue u xumMmuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuax, ero
bu3nUecKkue 1 XuMUYECKUE CBOMCTBA, MoJlydeHne U npumeHeHue. Coiaum aMMOHus,
ux QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ MoJyuyeHue, (PU3nueckue M XUMHUYECKHE
CBOMicTBa (00IIME KaK TMPEACTaBUTENsl Kiacca KUCIOT U CHEIU(pUYECKHE).
Hcnonb3oBaHnue HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHHUSIMU a30Ta (KMCIIOTHBIE
N0, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
monupukammu pocdopa, guzndeckue u xumuueckue cporictsa. Okcun docdopa
(V) u dochopnas kucinora, HU3NIECKUE U XUMUUYECKHUE CBOICTBA, MOJTyUYEHUE.
Hcnonb3oBanue (ocharoB B kKauecTBe MUHEPATbHBIX YAOOPEHUH.

O6mas xapaktepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTENCHU OKUCIICHUS. Y TIEPO/I, AJFIOTPOIIHbIE MOIU(DUKALINY,
pacmpocTpaHeHHe B Mpupoze, Gpusndeckre U XMMHYECKHUe CBOMCTBa. ACOpPOIIHS.
KpyroBopor yriepoma B mnpupoae. Oxcuawsl yriepoma, ux (Qusudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
IpUMEHEHUE. DKOJIOTMYeCcKrue NpoOsieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoaa (IV),
TUTIOTE3a TJIOOATBHOTO TOTEIJICHUSI KJIMMAaTa, MapHUKOBBIA 3(dexT. YrompHas
KACIOTa U €€ CcoNd, UX (PU3UYECKHE U XUMHUYECKHE CBOMCTBA, MOJyuYE€HUE U
npumeHeHue. KavectBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHauasibHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMIEPUH, YKCYCHasi KUCIIO0Ta).
[IpupomHble WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, TPUPOIHBIM Ta3, HEPTH),
NPOAYKTHl WX TepepaboTku (OEH3WH), WX POJb B OBITY W MPOMBIILICHHOCTH.
[ToHsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OelIKaxX, yriieBoJax — U UX
poIM B OKM3HM 4YeloBeka. MarepuaabHOE€ €IMHCTBO OpPraHMYECKHX U
HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoeMHEeHHs KpeMHUs B npupoae. O01me npeAcTaBieHus 00 OKCHIE
kpeMuus (IV) u xpemuueBoit kucinore. CUIMKaThl, UX UCIIOJB30BAHUE B OBITY, B
IPOMBIIUICHHOCTH. BakHelme CTpouTenbHble MaTepuajbl: KEpamHKa, CTEKJIO,
IIEeMeHT, OeToH, kene300eToH. [IpobOmeMbr 0e30macHOTO  WCIMOJIB30BAHUS
CTPOUTETBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3oB HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IPOBEJCHNE KAaueCTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB



X TPOTEKAHWS, OIBITHI, OTPAKAIOIMHE (PU3NUECKHE W XUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iiaMu
ceppl U €€ COCAMHEHUSIMHU (BO3MOXHO HCIOJIb30BAaHHE BHICOMATEPHAIIOB),
HaOJII0/ICHKE TIpoliecca 00YTIIMBaHUS caxapa o] JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOU KUCIOTHI, U3y4Y€HNE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEPHOM KUCIOTHI,
IIPOBE/ICHNE KaUeCTBEHHOW PEAKITMU Ha CyJb(aT-uoH ¥ HAOMIOACHUE MTPU3HAKA e
MPOTEKaHMs, O3HAKOMJIEHHE ¢ (PM3MYECKUMHU CBOWMCTBaMU a30Ta, (ocdopa u ux
coeMHEHUM (BO3MOXKHO HCIIOJb30BAaHUE BHICOMATEPHAIOB), 00pa3iaMu a30THBIX
u ocopHBIX ynoOpeHul, moayuyeHue, coOupaHue, pacro3HaBaHHE M H3Y4YEHUE
CBOWCTB aMMHUaKa, MPOBEJCHHWE Kauye€CTBEHHBIX pEaklMil Ha HOH aMMOHHS U
dochar-noH W W3yuyeHHWE TPHU3HAKOB MX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C Mebl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HM3y4YCHHE MOJIeJIed KPUCTAIUIMYECKUX PEIIETOK anaMmasa,
rpaduta, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aICOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOTas3a, IOIY4YEHHE,
cobupaHue, pacro3HaBaHUE W M3YyUYEHUE CBOWCTB YTJIIEKHCIIOTO ra3a, IPOBEICHUE
Ka4ueCTBEHHBIX PEAKIMA Ha KapOOHAT M CHJIMKAT-UOHBI U U3YyUYCHHUE MPU3HAKOB MX
MPOTEKAHUs, O3HAKOMJIEHHE C TPOAYKUMEH CHUIMKATHOM MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeiilne HeMeTallibl U HX
COCJIMHCHMUSI.

MeTa/ibl M UX COeAMHEHUS

OO6mias XxapakTepuCcTUKa XMMHUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUHU
ux mnonoxeHusa B Ilepuomnyeckon cucremMe XUMHYECKUX 3yneMeHToB [[. U.
MenneneeBa u ctpoeHus aToMoB. CTpoeHue meTamuioB. Meramnuyeckas CBSA3b U
METAJIMYECKasi ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHU MeTaioB. du3znueckne U XUMUYECKHE CBOMCTBAa MeTayioB. OO01mue
CrocoObl TonydeHus: MeTauioB. [IoHSATHE O KOPpPO3MHM METANIOB, OCHOBHBIC
CIIOCOOBI 3aMUTHI UX OT KOoppo3ur. CIiiaBhl (CTab, YyT'YH, TIOPATIOMUHIHN, OpOH32)
¥ UX IPUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuoguueckon cucteMe XMMHYECKUX
anemeHToB /. M. MeHpaeneeBa, CTpO€HUE MX AaTOMOB, HAXOXKJICHUE B IPUPOJIE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kainus). OKCUIIBI U
TUAPOKCUIBI HATpusi W Kanus. [IpuMeHeHHe WIeNOYHBIX METalIOB M HX
COCJIMHCHUH.

[[lenouyno3eMenbHbIE METAJUIbl MAarHuii M KaJblMH: IIOJIOXKCHHE B
[Tepuoauueckon cucreMe XuMrU4IeCKuXx 3yeMeHToB . 1. MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJiIeHuE B npupoae. Pu3ndeckue 1 XMMUUECKUE CBOMCTBA MarHus U



KaJblusl. Baxueiire coefuHeHns Kanblus (OKCU, TUAPOKCHI, comn). KECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmomMuHuN: nosioxeHue B [lepuoanyeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupoje. Pu3nueckue u
XUMUYECKHUE CBOMCTBA aTtOMHUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [leproanueckon cucreMe XUuMHYECKUX IIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXAeHUWE B mnpupoae. duznueckue u
XUMUYECKHEe CBOMCTBA xene3a. Okcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), nx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C O0Opas3lamMud METAUIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHUIA
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHHUE BHUIACOMATEPHUAIIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJIBI, MpoOIlecca TOPEHUS KeJie3a B KUCIOPOJie
(BO3MOKHO  HCHOJIb30BAHME  BHUJIEOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHbBIX PEAKIIMi HA MOHBI: MarHUs, KaJIbIUsl, aTFOMUHUS, IMHKA, xkene3a (1)
u xenesa (II), menu (I), HaOmroeHME W OMHCaHWE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAaMU HaTpus, KaJlus U Kaiblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
IMAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay Mo Teme «Baxunelmue
METAJUJIbl U KX COCIUHEHHUS.

XuMHA 4 OKPYKaKWIIas cpeaa

BemecTtBa m Marepuanbl B IIOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpYyXkarolehd cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mestcnpeomemmnule ceazu

Peanuzanust mMeXnpeaMETHBIX CBSI3€M MpU HM3y4YeHUM XUMHUU B 9 Kiacce
OCYULIECTBJISIETCS 4Yepe3 HCIOIb30BaHHE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOIIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE TOHSATHSA: HAy4dHBINH (DakT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHUHTE3, KiacCUUKAKsI, TMEPUOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeNb, SBIEHUE, IMapHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: maTepusi, aToM, MIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTUI, U30TOIIBI,
pPaMOaKTUBHOCT, MOJIEKYJIa, AIEKTPUIECCKUIT 3aps, MIPOBOTHUKH,
TIOJIYIPOBOJHUKH,  JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINIECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaJIbl, TOPHBIE TOPOIBI, TIOJIE3HBIC
MCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

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
CaMOITIO3HAHUs1, CAMOPA3BUTHUS U COLMATM3AINHI 00YJarOINXCS.

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

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

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

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IpaBUaX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
II0JIE3HOH, y4eOHOUCCIIE0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATETLHOCTH TIPH BBHITIOJHCHUU
yu4eOHBIX, TO3HABATEIbHBIX 33Jau, BBIMOJIHEHUH XHUMHUYECKHUX OSKCIEPHUMEHTOB,
CO31aHUH Y4E€OHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIN
B IIpoOLIecCe ITOM YUEOHOH JEesATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TOCTYNKM CBOMX TOBApHILEH C MO3ULUMU HPABCTBEHHBIX M IMPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MMOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHUYECKNE IPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4YHOH KapTHUHBI MHUpa, MpeICTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSA IPUPONBI, B3aWMOCBA3SIX YEJIIOBEKA 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, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYypO, MOOCTYNHBIMM TEXHUYECKUMH CpPEICTBaMU HHGOPMALUOHHBIX
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) popMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3inyHOro poja,
YBaXXEHUE K TPYAY U pe3yJbTaTaM TPYIOBOM €ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX 3HAaHMW 1O  XUMHH, OCO3HAaHHBIM  BBIOOD
UHIMBUAYAIBHON TPACKTOPUU MPOJOJIKEHHUS 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) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K MPUPOIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAHUE LEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3NYEeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMHU, a TAKXKE 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 TJO0AJIBHOIO  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 MUPOBO33pEHHUS O0IIIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakt, CHUCTEMa, TMPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbie
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAIbHbIE YUeOHbIC NEUCTBUS (TO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY 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
NPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(UKANMH XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABJIMBATh MPUYUHHO-CIICJACTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHWS,
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 TIPEACTABICHUS —
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:

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI IO MIPOBEPKE
MIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJNI0JaTh 3a XOJOM IMpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 TpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAMM3UPOBATh WM HWHTEPIPETHPOBATH HWH(OOPMAIUIO
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 Pa3IndHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMM U COOTBETCTBYIOIIMX J@HHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpON 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 IIpolecce Y4YeOHOW U
UCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3sIIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NpPUPOIHON
Cpebl.

KoMMmyHMKAaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHA:

YMEHUS 33]1aBaTh BOMPOCHI (B X0OJI€ IUAJIOTA U (UJTK) TUCKYCCUHU) IO CYIIECTBY
oOcyxgaemMoil  Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJHEHUSI IPEATIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEICTaBISATh  MOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTAIUIO
pEe3yIbTAaTOB BBHINOJHEHHUS] XMMHUYECKOTO JKCIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHO# pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIEIOBAaTEIbCKOM  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).

PerynsiTuBHbIE YHHBeEpCcaJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMNPENEsATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEJbHBIX 3aJa4, CaMOCTOSITENbHO 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 AaHATTM3UPOBATh KOHTEKCTHI, MTpeIjlaraéMble 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 U CIIOCOOBI



NeucTBUM, crnenupuyecKkue I TpeAMETHOW oOmacth  «XUMHS», BUIBI
JNEATENPHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHPETALNH,
peoOpa30BaHUIO W MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy 00yueHus B 8 kj1acce rpeMeTHbIe pe3yJbTaThl 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, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, IJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
OKHCJICHUS, XMMHYECKasi PEaKius, KiacCu(PuKanus peakiuii: peaxiuu
COCIIMHEHUS, pEaKIMU Ppa3JI0XKEHUs, pEaKIUu 3aMEIICHUs, peaKiuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIMU, TEIJI0BON 3PDEKT peakiuu,
SIIPO aTOMa, DJIEKTPOHHBIN CIIOM aToMa, aTOMHAsi OpOUTAIb, PAIUYC aTOMa,
XAMHUYECKasl CBA3b, MOJISIPHASA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, NOHHAS
CBSI3b, MOH, KaTWMOH, aHHOH, pAaCTBOpP, MaccoBas [JOJi1 BELIESCTBA
(mpolieHTHAs1 KOHIICHTpAIUsI) B pacTBOPE;

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

e WCIOJBH30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyI
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 XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) 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 COXPAHEHHUsSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, 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



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsia sAapa, 00111ee YuCIo IIEKTPOHOB U
pacmnpeneneHnue ux 1mo AIEKTPOHHBIM CJIOSM);

KJacCU(pUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKUE peakuuud (10 YMCIy U COCTaBy YYACTBYIOLUIUMX B pPEAKIUU
BEILIECTB, MO TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPXKIas OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COoeAuHEHUs,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON PEAKINU;

MPUMEHSTH OCHOBHBIC OTIEPAIIMHA MBICITUTEIILHON JACSITEIBHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OOOOINEHHE, CHCTEeMAaTH3allui0, KIacCHU(PUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€H — /Ui M3yYEHUS CBOWCTB
BEIIECTB M XHMHUYECKUX PpEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICITUPOBAHHE, JKCIIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeI0BaTh MPABUIIAM MOJb30BAHUS XUMUYECKOM MOCY101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBujaM oOpalieHuss ¢ BElIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCJIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPENECIEHHON
MaccoBOM [10yiell pacTBOPEHHOIO BEHIECTBA, IJIAHUPOBATh U MPOBOJIUTH
XUMHUYECKHE IKCIIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCIIOT ¢ TIOMOIIIbIO WHIUKATOPOB (JaKMycC, GeHONPTAICHH, METUIOPAHK
U IpyTHE).

K xonIy 00ydeHus B 9 kj1acce nIpeIMETHBIE 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, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMbple U



HeoOpaTHMbIE PEaKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHUE, AJTIOTPOIIHS,
aM(pOTEepHOCTH, XUMUYECKas CBA3b (KkoBajIeHTHaA, VMOHHaA,
MeTauInYecKas ), KpucTasInyeckas pemeTka, Koppo3usi METauioB, CIIABHI,
CKOpPOCTh XMMHYECKOW pEAKLHH, MPEIETbHO AOMYCTHUMAasi KOHLICHTpaIus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUM BEIIECTB U UX MPEBPALLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIS COCTaBJICHHUS (HOpMyT
BEILIECTB U YPABHEHNUN XMMHYECKUX PEAKIIUI;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeneaéHHOMY KJIacCy COEIMHEHHH 1Mo (opmylaMm, BUJ XUMUYECKON
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmysie, XapakTep Cpenabl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYECKUX COEAMHEHHH, THI KPUCTAILINYECKON
PELIETKU KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIica Ilepuommueckoro 3akona JI. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCHIBaTh W XapaKTEPU30BATh
Tabnuuynyo Gopmy lleproanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynmna)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsa  sAapa, oOllee Yuciao DBJIEKTPOHOB M paclpenesieHHe UuX I
AIIEKTPOHHBIM CJIOSM), OOBACHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpEIesax MaJIbIX MEPUOAOB U
IJIABHBIX MOJATPYI C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (IO YMCIy U COCTaBy YYAcCTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEIIOBOMY 3(P(EKTy, MO M3MEHEHUIO CTETICHEW OKUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIHMEe M CHENU(PUISCKHE XUMHUYECKUE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMUA  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS peEaKIii, TMOATBEPKIAIONINX CYIIECTBOBAaHUE
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;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOTO »3JeMeHTa Mo (opmyie COoeAuHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEAKINU;

coOJro1aTh TIpaBuJa MOIL30BAHMS XUMUYECKON TTOCYI0N U Ta00paTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBujia oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMA IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaka M yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPHUI-, OpOMUMA-, HUOAMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
AaMMOHHSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIME B BOJHBIX
pacTBOpax HEOPTAaHUIECKUX BEIICCTB;

IPUMEHSTh OCHOBHBIE ONEPALIMU MBICIIUTENIbHON JESITEIbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 00001IeHNE, CUCTEeMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YUYEHHS] CBOWCTB BEIECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJBl TIO3HaHUS — HaOII0IeHUE,
U3MEpPEHHE, MOJICIIMPOBAHNE, IKCIIEPUMEHT (PeaTbHbIN U MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB JJeKTpoHHbIE (HU(POBHIE)
KoHTpoJbHbIE [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMMHYECKHE IIOHATHSA
XuMmusi — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ) bubnnorexa [JOK
' MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeloBeKa
12 BemrecTBa 1 XuMudeckue 15 | Bbu6mmoreka [IOK
' peaxIun https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20

Pa3znen 2. BaxHeiiuue npeacTaBuTe

HEOPraHmvIeCKUX BEeIIECTB

)1 Boznyx. Kucnopon. [lonsitue 6 bubmuoreka [IOK
00 oxcuax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 Bbu6mmoreka [IOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 ) 1 Bbu6mmnoreka [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pazpnen 3. llepnoanyeckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jemMeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepnoanueckas cucrema 7 Bbu6mmnoreka [IOK
XAMHUYECKUX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢c
MenaeneeBa. CtpoeHne aToma

12| Oumemmemn g buSorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIE PEAKITUN
Bbu6mmoreka [JOK
Hroro mo pasery 15 https://m.edsol_.lm/7f418370
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3ae/ioB U TeM uu¢poBbIe
Ne i/m P Konrpoabnsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3znen 1. BemecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 | bubmuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca § Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLNALIUS. 2 | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3pen 2. HemeTa/uIbI M HX COeTUHEHU S
21 OO01mast XxapakTepuCTHKa XUMUIECKIX 4 1 bubmmoreka [JOK
' anemeHTOB VIIA-rpymibl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.2 sanemeHTOB VIA-rpymnmsl. Cepa u e€ 6 bubmmorexa [TOK
' PYHIEL -€P hitps://m.eds0o.ru/7f41a636
COCTMHEHUS
OO61as XxapakTepuCcTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, hpochop u ux 7 1 bubmorexa HOK
) PYTHEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XxapakTepuCTHKa XUMUIECKIX
2.4 anemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 buommorexa LOK
' o PYIHEL poi https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAUHEHUS
Htoro no paszneny 25




Pa3gen 3. MeTaiibl M UX COeIMHEHUSA

bu6mmoreka [IOK
A I 4
3 Obmpae cBoficTBa METaNIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
32 Bakueiiime MeTayuibl 1 UX COeIUHEHUS 16 hitps://m.cdsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepualinl B )KU3HH YeJIOBEKa 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa IOK
p P https:/m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68







IHOYPOYHOE INIVTAHUPOBAHUE

8 KUIACC
KoJsun4yecTBo yacos JJIeKTPOHHbIE
Ne aTra nudposLIe
Tema ypoka Konrpoabubie I[IpakTHyeckne A op
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
J)KU3HU yenoBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c

) [TonsiTne 0 MeTogax MO3HAHUS B | bubmuorexa [JOK
XAMUHA https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTopun U IpUEMBI 1 bubmmoreka [JOK
oOpariieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl ) bubmuoreka [JOK
pa3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK

A . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKU NIOBApEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL M MOTICICYITH https://m.edsoo.ru/ff0d2a6c

. XUMUYECKHUE AIIEMEHTHI. 3HAKU | bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u c0KHBIE BENIECTBA 1 bubmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

Bu6mmoreka [IOK

10 X eckas o a. BasientHOC
MMHHECKast GopMy HTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAs Macca. bubnuoreka [JOK
OTHOCHUTENBHAS MOJIEKYJIIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 10715 XUMAYECKOTO bubmuoreka [JOK
JJIEMEHTA B COeJUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBuUs IPOTEKaAHUS bubnnorexka HOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruucnenust koaudecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
o P . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PeaKui
Krnaccudukanus XumMuueckux
18 €aklMil (CoeqMHEHUs, PA3I0KEHUS bubmmorexa [TOK
peaxtt A s ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuKIoneauct. O6o0meHne u bubmorexa [TOK
B ARET. 270001 https://m.edsoo.ru/f0d40c4
cUCTeMaTu3alusl 3HaHUH
20 KonrtponsHas pabora Nel mo reme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHE pPEeaKun»

https://m.edsoo.ru/ff0d4290




Boznyx — cmechk ra3zos. Cocras

21 Bo3ayxa. Kucmopo 3JIEMEHT U bubmmorexa [JOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
DOuU3nIeCKrue U XUMUYECKHUE CBOMCTBA
22 KHCIIOpo/ia (peakiuyu OKUCIICHUS bubmorexa [JOK
poJa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTydeHusT KUCIIOPO/ia B
23 J1a00paTOPHH M IMPOMBIIIJICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBoit 3 ekt xuMmudeckon
24 peaKuuu, MOHSITHE O bubnnorexka HOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y DHIOTEPMUYECKUX PEAKIIUIX
TormmmBo (HedTh, yroas U MeTaH).
25 3ar HSHCPEI/qu];OS . a, CIIOCOOBI lro bubmorexa [TOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUS
[TpakTryeckas padora Ne 3 o Teme
26 «ITonyuenue u coonpanme bubmmorexa [JOK
- P o https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBONCTBY
7 Bonopon — aseMeHT u nmpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
73 dOu3nvecKknue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTax | Co.
FUTTHE O KHCJOTAx 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl nostydeHus BoAOpoa B bubmmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0




[TpakTuyeckas padora Ne 4 o Teme

31 «ITonyuenne u coOnpanue Bogopoaa buGmorexa [IOK
i o P HOpOIE, https://m.edsoo.ru/ff0d442
M3y4EeHHUE €ro CBOHMCTBY
1 ModsipHbIii 00BEM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJITHYECTBA
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmorexa LHOK
= . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3oB MO
34 aBHEHHMIO PEAKIIMHA HAa OCHOBE buGmmorexa [IOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIIECHMI Ta30B
35 dOu3nuecKkue U XUMUUECCKHIE CBOMCTBA Bbu6muoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTeb.
37 HacreimieHabIe U HEHACBIIIIEHHBIE bub6mmoreka [IOK
pacTtBOpbl. MaccoBasi 10J1sl BEIIEeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTrueckas padota Ne 5 o reme
18 «IIpuroroBiieHHE PacCTBOPOB C bubmmoreka [JOK
OnpeaeIEHHON MacCOBOM JT0IEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
19 KonTponbnas padora No2 no teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiacCUpUKALINS, bub6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




ITonyyenue u XMMUYECKUE CBOMCTBA

Bu6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
4 OcHoBaHus: COCTaB, KJIaccuUKaIvs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [Tonydyenue nu XuMHYECKHE CBOMCTBA bubnnorexka HOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukarms, Bbu6muoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpemHue): HOMEHKIIATypa,
46 CHOCOéBII) OJI )eHI/ISI XI/IMI/I‘IZEKI/IG bubmorexa [TOK
. i ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6. Permenue
47 SKCNEPUMEHTAIIBHBIX 33a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN)
['enernueckas cBsA3b MEXKIY
48 KJaccaMy HEOPraHUYECKHUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCIMHCHHMI
49 O06o001IeHNEe U CUCTEMAaTU3ALIIHS bubmuorexa [JOK
3HAHUM https://m.edso0.ru/00ad9cb2
Kontponbras padota Ne3 mo teme
" bubnuoreka [JOK
50 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHui"

https://m.edsoo.ru/00ad9ela




[TepBbie MOMBITKY KIACCHPUKAITUU

51 XUMHYECKHX 2JIeMeHTOB. IloHsaTHE O bubmorexa LOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH 1
57 Ileproguueckas cucrema bubmuoreka [IOK
XAMUYECKUX djieMeHToB /1. U. https://m.edsoo.ru/00ada52¢
Meunpeneena
53 Ilepuoapl, rpynnbl, IOATP YL Bubmrorexa ITOK
p » TPYITHIBL, Pyl https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnorexka HOK
snaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI09eK
55 aToMOB dj1eMeHTOB Ilepruoguueckoit bubmmorexa OK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanyeckoro 3akoHa
57 JUISL pa3BUTHS HayKU U ITPAKTUKU. [[. bubmmoreka [JOK
N. MenaeneeB — y4€HbIi, Me1aror u https://m.edsoo.ru/00ada96¢
TrpaKIaHUH
DNEeKTPOOTPULIATETLHOCTh ATOMOB
Bu6mmoreka [IOK
58 XUMHAYECKHUX DJIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepouHas padboTa
Bubnuoreka IIOK
59 HNonnas xumMudeckas CBsI3b H

https://m.edsoo.ru/00adac34




60 KoBaneHTHas nossipHast XuMUYeCcKas ) bubmuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanientnas nenosnsipuas ) bubnnorexa HOK
XUMUYECKAsA CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Creneus okucneHis ! https://m.edsof)l.ru/OOadanS
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuoreka [JOK
peaknuu https://m.eds00.ru/00adb076
bubnuorexa [JOK
64 OKucnuTeny 1 BOCCTAHOBUTEIU 1 hitps:/m.c dsocl)l.ru 100adb076
Kontponbnas padota Ne4 o teme
65 «CtpoeHue atoma. XuMHYECKast 1 bubmorexa [TOK
https://m.edso0.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O00011IeHNE U 1 bubnuoreka [IOK
cUcTeEMaTH3allis 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011IeHNE U ) bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O60011eHIE U | bubnnorexa HOK
cUCcTeEMaTH3allis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcebi
[Tepuonuueckuii 3aKOH.

1 [Tepuonuueckas cucrema | bubnnorexka HOK
XUMHYECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUUYECKHX AJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTOB

3 Knaccugukanus 1 HOMEHKIATypa | bubnuoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XUuMUUeCKOW CBA3U U THUIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yriayoiaeHue | |
3HaHUN OCHOBHBIX Pa3ZeiIOB Kypca
8 Kkiacca»

6 Kaccudukamnms xumuaeckux | Bu6mmoreka [IOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMHYECKOMN

7 eaknuu. IToHsITHE O TOMOI€HHBIX U 1 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TEeTEPOTCHHBIX PEAKIUSIX

2 [ToHsiTHE O XUMUYECKOM 1 bubmuorexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

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




Ha CKOPOCTh XUMHUECKOW PEaKIIUU
Y TIOJIO)KEHUE XUMHUYECKOTO
paBHOBECHS

UcconHaImsa. XUMHUYECKUE
peaKkuuu B pacTBOpax»

9 OKuCIUTENBHO- bubnuoreka [JOK
BOCCTAHOBUTEJBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 3NEKTPOTUTHYECKON
10 nccorranmu. CHIbHbBIE U ci1a0ble bubmmorexa LOK
A HHATIH. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIni bubmorexa LOK
P peakd htps://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHMI B CBETE MPEACTaBICHUMN bubnnorexka HOK
00 DIIEKTPOTUTUICCKON https://m.edsoo.ru/00add5d8
JIUCCOLTHAIINA
XUMHUYECKHE CBOMCTBA COJIEN B
13 CBETE IPEACTaBIECHN 00 bubnnorexa LIOK
pent 5 htps://m.edsoo.ru/00addsb2
AIEKTPOJIUTUUECKON JUCCOIMAIIIHI
14 ITousaTue o runpoanse cojen buGnnorexa LIOK
AP htps://m.edsoo.ru/00add9d4
L5 O06001IeHre U CUCTEMaTU3AIIHS bubmuorexa [JOK
3HaHUHU https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
16 «Perienne dxcrepuMeHTaIbLHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3ajauy
KonrtponsHas padota Ne2 o reme
17 «DIIEKTPOIUTHYECKAS bubnuoreka [IOK

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




OO01mmast xapakTepucTUKa FaJIOT€HOB.

18 XuMHYECKHE CBONCTBA Ha IPUMEPE bubmorexa HOK
p p https://m.edsoo.ru/00addfe2
XJopa
XaopoBogopoa. CojsgHas KUCIIOTa,
19 XHMII/)IquKHS CBOICTBA, IIOJIyUYCHUE buGmmorexa [IOK
’ A ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxkTrueckas padota Ne 2 o Teme
20 «ITonmydeHne COISTHOM KUCIOTHI bubmorera [TOK
i . . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONCTB»
Brruucnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIMH, €CIIU OOUH bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE

” OO01mas xapakTepuCcTHKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
ANIOTpOnHBIE MOAU(DUKAIINH CEPBI.

” Haxoxxnenue cepsl u e€ bubmmoreka [JOK
COEAMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0pOI, CTPOCHHE,

24 q)ninqecmze u XI/II;/II/ILIGCKI/IC bubmmorera LOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepsl. CepHas KUCIIOTA,
25 (bU3UYECKHe U XUMUYCCKUE bubmorexa HOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMHYECKHE PEAKINH, JISKAITHE B
26 OCHOBE MPOMBIIIUIEHHOTO criocoba bubmmoreka [JOK

MOJIy4EHUS] CEPHOI KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adec8a




OKpYKaroILLEn Cpeabl
COETMHEHUSIMHU CEpBI

Brlunciienne MaccoBOM O

bu6mmoreka [IOK

27
BBIXO0J1a IPOAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast XapaKTeprCTHKa JIEMEHTOB
VA-rpynmel. A3or,

28 acIIpOCTPaHEHUE B IPUPOJIE bubmmorexa LOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeea6
¢busnvecKkre 1 XUMHYECKHE
CBOMCTBA
AMMHuak, ero pu3ndecKkue u

29 XUMHYECKHE CBOMCTBA, MMOTYUECHHE bubmmorexa IOK

> HOIYH https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydgenne aMMuaka, U3ydeHne bubmorexa LOK
yq., > H9TE https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KucioTa, e€ Gu3ndeckue u Bu6mmoreka [IOK
XHUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIIbHBIX

32 no0pennii. XUMHAYECKOE bubmmnorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIoLel CpeIbl
COEJIMHEHHUSAMU a30Ta
Docdhop. Oxcun bochopa (V) u

33 (bocg)o pHasI KI/ICJI((l))Ta (bqnfsn(qe)cxne u bubmmorexa [TOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOTyYEHUE
34 Wcnons3oBanue ocdaTos B bubmmoreka [JOK

Ka4€CTBC MUHEPATIbHBIX

https://m.edsoo.ru/00adfc20




ynoopeHnuii. 3arps3HeHne
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6mmoreka [IOK

35 npupoje, GU3NIECKHUE U
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcupl yriaeposa, ux pusznyueckue
U XUMHAYECKHE CBOMCTBA.
36 DKOJIOTrHYECKUE IPOOTIEMBI bubmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(IV)
37 VroabpHas KUCIIOTA U €€ COJIn bubmmorera OK
https://m.edso0.ru/00ae006¢c
[TpakTruyeckas pabora Ne 4 o Teme
18 "IlosryyeHne yriekucioro rasa. bubnuoreka [IOK
KauectBennas peakuust Ha https://m.edsoo.ru/00ae027¢e
KkapOoHaT-uoH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYEeCKUX BEIECTBAX KaK O bubmmorexa HOK
P B https://m.edsoo.ru/00ae054¢
COEIMHEHUSIX YTIIepoa
40 Kpemuuii u ero coetmuHeHN bubmmorexa LOK
p https://m.edso0.ru/00ae080a
[TpaxTuueckas padota Ne 5.
A1 Pemenue skcniepuMeHTaIbHBIX bubnnorexa HOK
3a1a4 1o TeMme «BakHelmue https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHUI
Kontponbnas padota Ne3 mo teme
. bu6mmoreka [IOK
42 «Baxuennme HeMeTaUIbI U UX

COCOUHCHUA»

https://m.edsoo.ru/00ae0el8




OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTaJuIoB. MeTaindeckast CBsi3b U

Bbu6muoreka [IOK

43
METAJINYECKAas] KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3n4eckre CBONCTBa
METAJIJIOB
XUMHYeCcKHe CBOMCTBA METAJIIOB.
44 OIEeKTPOXUMHUECKUI P bubmorexa LOK
P . pAx https://m.edsoo.ru/00ael156
HaIpsDKEHUHA METaJlIoB
OO61u1re cnocoObl MOTyYSHHS
MertaioB. CaBbel. Beruncienus
45 IO YPaBHEHUAM XUMHUUECKUX buGmnorexa LIOK
P . https://m.edsoo.ru/00ael1156
peaKIuii, eclii OJIMH U3 PearecHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3NH METAINIOB bubmorexa LOK
pp https://m.edsoo.ru/00ael1278
Bu6mmoreka [IOK
47 eJIOUHBIE METaJIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCUIBI HATPUS U Bbu6muoreka [IOK
Kalnus https://m.edsoo.ru/00ae14b2
49 [llenouHo3emMenbHBIC METAILTBI — bubmuorexa [JOK
KaJbILIMA U Maruui https://m.edsoo.ru/00ael 58
50 Baxuerinire coequHeHns KajabIUsg bubmmorexa IOK
https://m.edsoo.ru/00ael 5¢8
51 O00011IeHIE U CUCTEMATHU3ALIIS
3HAaHUU
57 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK

yCTpaHEHUs

https://m.edsoo.ru/00ae1886




[TpakTuyeckas pabora Ne 6 1o Teme

Bu6mmoreka [IOK

>3 "}KeCTKOCTL"BOHH 1 METOIBL e https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bubmuorexa [JOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kereso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, TUIPOKCUBI U COJIU bubnnorexa HOK
xenesa (11) u xenesa (11I) https://m.edsoo.ru/00ae35¢6
53 O0001IeHrEe U CHUCTEMAaTU3aLIHs
3HAHUH
[TpakTuyeckast padora Ne 7.
59 Pemenne skcnepuMeHTaIbBHBIX bubmmoreka [JOK
3a7a4 1o teme «BaxkHelmue https://m.edsoo.ru/00ae3de8
METAJIBI U UX COCAUHCHHUS
Brruncnenus o ypaBHeHUSIM
XUMHYECKHUX PEAKIIHiA, €CIIA OJIUH
60 U3 peareHToB J1aH B U30BITKE WU bubmmoreka [JOK
COACPKUT mpuMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH J0JM BBIXO/Ia TIPOIYKTa
peakiu
61 O06o001IeHre U CUCTEMaTU3aIHS
3HAHUH
KonTpomnbHas padora Ne4 mo teme
62 «BakHele MeTajabl U uX

COCOUHCHUA»




63 BemiectBa u Mmarepuarsi B 1 Bbu6mmoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnnorexa HOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn | bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001IeHNE U 1 bubmuoreka [IOK
cUcTeEMaTH3allus 3HaHUH https://m.edsoo.ru/00aec0d0a
67 PezepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHrlit ypok. O6001eHne u | bubmmoreka [JOK
cUcTeEMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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