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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pasoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOITIET0 00pa30BaHMs, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenepanbHONW paboueld MPOrpaMMbI
BOCITUTAHUS U C YYETOM KOHIEMIIHUY MPENOIaBaHUs y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeIbHBIX Opranu3anusiax Poccutickoit deneparumu.

[Iporpamma 1o xuMuUM Ha€T TPEJCTABICHHE O IIENAX, OOIIEH CTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYyYaIOLIUXCS CpPEICTBAMH Y4EOHOIo
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE NpEAMETHOE COJIepIKaHue,
npeaycMaTpuBaeT paclpeiesieHue €ro Mo KiaccaM M CTPYKTYPHUPOBAHHUE IO
pazeraM M TE€MaM MPOrpaMMbl MO XHMHUHU, OMPEACNSAET KOJIUYECTBEHHBIE H
KauyeCTBEHHbBIE XapaKTepPUCTUKHU coJiepKaHus, PEKOMEHTYEM Y10
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTUKM  y4e€OHOro TMpoIlecca, BO3PACTHBIX
0COOCHHOCTEW  00ydJarouuxcsi, OmpelessieT BO3MOXKHOCTA — MpeAaMera  JUis
peayiv3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oOy4YeHHUs XUMUU Ha YPOBHE IeJiel U3ydeHUSs MPEIMETa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBLHON JEATENHbHOCTU OOYYaromIerocss Mo OCBOCHHIO
y4e0HOT O COJIep KaHUSI.

3HaHUE XUMHUHU CIY)KUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33ZPECHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EIMHCTBE MUPA, BAXKHYIO
poib WUrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMONPEBPAIECHUSX
SHEPrud M 00 SBOIIONMHU BEIIECTB B MPUPOJAE, O MYTSIX PELICHUS II0OATbHbBIX
npo0sieM yCTOMYMBOTO Pa3BUTHUSI UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOMH,
MTUTIEBOM M KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 31paBOOXPAHCHHUS.

N3ydyenune xumun:

CIIOCOOCTBYET  peaji3allii  BO3MOXKHOCTEH  JIi  CaMOpa3BUTUSL U
dbopMUpOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011e 1 (YHKIIMOHATILHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXxcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B MPOPECCHOHATILHON NeSATebHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAyYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJIbI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyJaroluXCs;



crocoOCcTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B SKOJOTHUUECKOE
o0Opa3oBaHuE 00yJarOIINXCS.

JlanHble HampaBlieHUsT B OOy4EHUM XUMHUU OO0ECIeUUBAIOTCS CrElu(UKOit
colepaHusl ~ y4eOHOro  mpeaMeTra, KOTOPbId  SABISIETCS  IEIarorMuecKu
aJanTUPOBAaHHBIM OTpaK€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIOUTUMHCS CHCTEMBI IMEPBOHAYATIBHBIX TOHSATHH XHMHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPbIX OTACIbHBIX 3HAUUMBIX MOHSITUH
OPraHNu4ECKON XHUMUH.

CrtpykTypa coaepaHusi MPOrpaMMbl IO XMMHH C(POPMHUpOBaHA HAa OCHOBE
CUCTEMHOro moaxoaa kK €€ uazydeHuro. CoaepkaHue CKIaIbIBAETCA U3 CUCTEMBI
MOHATUN O XUMHUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHSITUH O XUMUYECKON
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MIPUHIUITY
MIOCJIEIOBATEIILHOTO PA3BUTHSI 3HAHUW HAa OCHOBE TEOPETUUECKUX IMPEICTABICHUM
Pa3HOr0 YpOBHSL:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHYECKOMN CBSI3H;

— TpeACTaBICHUN 00 DIIEKTPOIUTUYECKOW JUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE JSMIIUPUYECKH
MOJTYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YpOBHA K Jpyromy, BBINOJHSSA (YHKIUU OOBSICHEHUS U TMPOrHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS WU IOJYYEHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue TMporpaMMbl MO XHMHH  CIOCOOCTBYeT  (HDOPMUPOBAHUIO
MPEACTABIEHUA O XMMHUYECKON COCTABIISIIOLIECH HAYYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHUCTEMHOW MpUPOABL, LIEHHOCTHOIO OTHOLIECHHUS K HAYYHOMY 3HAHUIO H
METOJlaM TO3HaHMS B Hayke. VM3ydeHue XUMHUU MOPOUCXOIUT C MPUBJICUCHUEM
3HAHUM W3 paHee HU3YYEHHBIX Y4YEOHBIX MpeaMeTOB: «OKPYKAOIMMUA MUPY,
«buonorus. 5—7 knacce» u «duznka. 7 Kmacey.

[Ipy wu3ydyeHUH XUMHM TPOUCXOAUT (HOPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKON HayKM KakK OOJIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaua ydeOHOTO MpeamMeTa COCTOUT B (POPMUPOBAHMH CHUCTEMBI XUMUYECKHUX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,



JOCTYIHBIX O00OOIIEHWI MHPOBO33PEHUYCCKOTO XapaKTepa, s3bIka HayKW, B
MPUOOIIIEHNM K HAydyHBIM METOAaM II0O3HAHWS TIPH M3YYCHUU BEIIECTB U
XUMUYECKUX PeaKIui, B (POPMUPOBAHNU U PA3BUTHH TMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHU B Y4YEOHO-TIO3HABATENIHLHON M Yy4eOHO-HCCIEI0BATEIhCKON
JEATENbHOCTH, OCBOCHHWM TIPaBWJI OE30MacHOr0 oOOpalieHusl ¢ BEIICCTBAMHU B
IMOBCEIHEBHOU >KU3HU.

[Ipy M3ydeHHn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI BaXKHOE
3HAYCHHE MPUOOPEII TaKKE IEJTH, KaK:

— (dopMHupoOBaHHE WHTEIJICKTYaIbHO Pa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMAaTHMYecKoe MPHOOIICHHE
O0yJarommxcss K CaMOCTOSTEIBHON T03HABATEIIbHON JEATeILHOCTHA, HAay4HBIM
METO/JaM TO3HaHUS, (HOPMHUPYIOIINM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XHMWH,

— o0ecrneyeHne yClIoBUi, CIOCOOCTBYIOIIMX TPUOOPETEHHIO 00YYaIOIUMHUCS
OIBITAa PAa3HOOOPA3HOW EATEIHLHOCTH, TMO3HAHWS W CaMOMO3HAHUS, KITFOUEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JIs
Pa3IMYHBIX BUIOB JIEATEILHOCTH;

— ¢opMupoBaHue 0OIIeH (QYHKIMOHAILHOM M  €CTECTBEHHO-HAyYHOMN
IPaMOTHOCTH, B TOM 4YHCIE YMEHUW OOBSACHATH M OICHUBATh SIBJICHUS
OKPYKAIOIIEro MHpa, WCIOJIb3ysS 3HAHWUS WM ONBIT, MOJYYCHHBIC NMPH H3YUYCHHH
XUMUHU, TPUMCHATH WX TPH PEHICHUHW TPOoOJeM B IOBCEIHCBHOW JKHU3HH M
TPYAOBOU JAEATEIbHOCTH;

— ¢opMupoBaHWE y OOYy4alOIMUXCS TYMaHHCTUYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWN JUIsi BBIPAOOTKU DKOJOTHUYECKU
IIEJIECO00Pa3HOr0 TMOBEJAEHUS B OBITY W TPYIOBOW MACSITETLHOCTH B IEISAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH TPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CITIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOCGHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPpOGWISI W HAMPABICHHOCTH IaJbHEHIIIETO
o0y4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [IJII M3YUYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, coctanisieT 136 gacos: B 8 kitacce — 68 yacos (2
yaca B HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHayanbHbIE XUMUYECKUE TIOHATHSA

IIpenmer xumuun. Ponb XUMUM B )KM3HU 4YelaoBeKa. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBOMCTBAa BEIHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XMUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoOnI pa3aeiIeHUs] CMECCH.

ATOMBI ¥ MOJEKYJbl. XHUMHUYECKHE 3yIeMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumnueckass (opmyrna. BaleHTHOCTP aTOMOB XHMHUYECKUX SJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OtHocuTenbHAs MOJIEKYJIsIpHast Macca. MaccoBas 10Js1 XUMHUUYECKOTO 3JIEMEHTA B
COCIMHEHUMU.

KomnuectBo BemiectBa. Mombs. MonsipHass macca. B3anmMoCBs3b KOJIMYECTBA,
MacChl M 4YHCIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@uU3NYECKUE U XUMHUUYECKUE ABJICHUS. XUMHUECKas PEakiusl U €€ MpU3HaKHU.
3aKoH COXpaHEHHMsSI MacChl BellecTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PeaKIuid (COeAUHEHUs, Pa3JIOKEHHUS, 3aMEILeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCY/I0M, TIpaBujIamMu pabOThl B JTabopaToOpuul U
npuémMamu oOpalieHus ¢ J1a00paTOpHbIM 00OPYIOBAHUEM, U3YUYEHHUE U OINUCAHUE
¢u3nuecknx CBOWCTB O0pa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TJIaBJICHWE BOCKA, TAasHUE JIbJla, pPACTHpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KUCIIOTOW) sIBJICHUM, HAOI0IeHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHUSI XMUMHUUYECKUX peakuuil (pas3jokeHHe caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
menu (II) mpu HarpeBaHuu, B3auMOACHCTBUE Kene3a ¢ pacTBopoM conu meau (I1),
M3y4YEHUE CIOCOOOB pa3AelieHUs CMECEH: ¢ MOMOIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, NUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MAacChl, CO3JaHUE MOJEIEH MOJIEKY
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopong — 3aeMEHT U mpocToe
BelecTBo. HaxoxkaeHue Kuciopojga B mpupoae, (U3HYECKHMEe U XUMHUUYECKHE



cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenue kucnopoga. CrocoOsl
MOJIyYEHHSI KHCJIOpOJa B JIA0OpaTOpHUM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciaopoza B npupoje. O30H — aJuioTponHasi MOAU(pUKaLus KUCIOPOa.

TemmoBoit >gdekT XUMHUUYECKON peakiuu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U JHAOTEPMHUYECKHUE peakUuuu. TOIUIMBO: yrojib M METaH. 3arpsA3HeHue
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIIOS.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxneHuwe Bomopona B
npupone, ¢GU3MYECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nosyyeHus. Kucinorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YpaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Bojga kak pacTtBoputenb. PacTBOpEI.
HachllieHHble M HEHACBIIEHHBIE PacTBOpPbl. PacTBOPHUMOCTH BELIECTB B BOJE.
MaccoBast 10751 BellecTBa B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOAbL. OCHOBAaHUS.
Ponb pacTBOpOB B MpUpoOJE M B )KM3HU 4enoBeka. KpyroBopoT BoJbl B IPUPOJE.
3arps3HeHHe NpUPOAHbIX BoA. OXpaHa U OYMCTKA IPUPOIAHBIX BOJ.

Knaccudukaruss Heoprannueckux coeauHeHuid. Oxcuanl. Knaccudukanms
OKCUJIOB:  cosieoOpa3yroniiue  (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HeconeoOpasyromue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMUYECKUE
CBoMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: IMETOYM U HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHui. Du3znueckne M XMMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonyyeHne OCHOBaHUN.

Kucnorel. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XMMHUYECKHE CBoOMcTBa KHCIOT. Psan axktuBHoctu MetamyioB H. H. bekerona.
[Tosyuenue KUCIoT.

Comu. Homenknatypa coneil. @u3nyeckue U XUMHUYECKUE CBOWMCTBA COJIEH.
ITonyuenune comnen.

['eneTnueckas CBSI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPENIEIICHNE COACPKAHUSA KUCIOPOAA B BO3AYyXE, MOJTYyYEHHUE,
coOupaHue, pacrno3HaBaHWE U H3YYEHHE CBOMCTB KHUCJIOpOJa, HAOIIOEHHUE
B3aMMOJICIICTBUASI BEIIECTB C KHUCIOPOJOM U YCJIOBUSI BO3HHKHOBEHHUS U
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
OMKMCAHWE HX CBOWCTB, MOJY4YEHUE, COOMpAHHME, PACMO3HABAHUE U HU3YyYEHHUE
CBOKMCTB Bojopozaa (TopeHue), B3auMmojeicTBue Bomopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BHUEOMATEpHUaIoOB), HAOIOAEHUE 0Opa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIENOBaHHE OCOOEHHOCTEH pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PpPaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C  ONPEIEIEHHOU



MAacCOBOM JOJIEd PaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METaJUIaMU
(HaTpyeM ©  KadbllueM) (BO3MOXHO HCHOJb30BAaHHWE BUJIEOMATEpPUATIOB),
UCCIIeIOBaHWE OOpa3lloB HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB,
HaAOJII0ICHNE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCJIOT U IEIOYEH,
u3ydyeHue B3aumoneicTBus okcuaa meau (II) ¢ pacTBopoMm cepHOl KHCHOTHI,
KHCIIOT C METa/UIaMH, PEaKUWd HEUTpaIu3alud, NOJy4eHHUE HEPaCTBOPUMBIX
OCHOBAHMWM, BBITECHEHUE OJIHOIO METajila IPYIrMM M3 pacTBOpa COJM, PELICHUE
AKCIIEPUMEHTANIBHBIX 3ajlad 1o TeMme «BaxkHelmme Kiacchl HEOPraHUYECKHUX
COCIUHEHUN.

Hepuonuvyecknit 3axkoH u Ilepuognueckasi cucremMa XHUMHYECKHX
jaemeHToB JI. WU. MenpeneeBa. CTtpoeHue aroMoB. XHMMHYECKAsl CBS3b.
OKHCINTENTbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMU

[lepBble TOMBITKH KIACCU(PUKALMK XUMHUYECKUX 3JeMeHTOB. lloHsTHe O
TPYIIAaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPhIe 00pa3yroT aM(OTEepHbIE OKCUIBI
Y TUJIPOKCHUJIBL.

[lepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuogHas W JJIMHHONEPUOIHAsA  (QOpPMBI
[lepuognueckoii cuctembl xumuuecknx 3neMeHToB 1. M. Menneneesa. Ilepromasl
U rpymnnbl. PU3AYECKUM CMBICT MOPSAKOBOIO HOMEpPAa, HOMEPOB NEepuoaa |
CPYIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonbl. DiekTponsl. CTpoeHue
AJEKTPOHHBIX ~ 000J0YeK aroMOB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
[Tepnoguueckoin cucremsl JI. WM. MenngeneeBa. XapakTepuCTUKA XUMHYECKOIO
3JIEMEHTA 10 €ro MoJ0KeHuIo B [lepuonnueckon cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs pPaJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPYINaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoandeckoi CUCTEMbl XUMHYECKUAX
AJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. J[. M. MenneneeB — y4yéHbli u
rpakJaHVH.

Xumuueckasi cBsizb. KoBasieHTHass (TofisipHass YW HETMOJSIpHAs) CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHUs.  OKHCIHATENbHO--BOCCTAHOBUTENBHBIE  PEAKIUH.
[Ipouecchl okucaeHus U BocCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OOpa3lOB BEUIECTB METANIOB M HEMETAUIOB, B3aWMOJICHCTBUE
TUJPOKCHIA LIMHKA C PACTBOPAMHU KHCJIOT UM IIEJIOYEH, MPOBEACHUE ONBITOB,



WJUTIOCTPUPYIOIIUX  NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakuuu pa3aokKEeHUs, COCTUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanuzanys MEXIpPEIMETHBIX CBsI3ed NPH H3Yy4YEHUM XHMHMM B § Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 HCIOJIb30BAHUE KakKk OOILIMX €CTECTBEHHO--HAYyYHBIX
NOHATHN, TaK U MOHITHUM, SBIAIOIIMNXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01Me ecTeCTBEeHHO--HayYHbIe MOHATHS: HAyYHBIN (akT, rUnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiacCUpUKaLMs, TEPUOAUYHOCTb, HAOJIOJEHUE,
JKCIEPUMEHT, MOAEIUPOBAHNUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI,
M30TONBI, PaJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsii, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIIMYUHbI, €IUHUILIBI
U3MEpPEHNs, KOCMOC, TUIaHETHI, 3B€3/1b1, COMHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

['eorpagus: armocdepa, ruapochepa, MuUHEpadbl, TOpPHbIE MOPOABI,
ITOJIE3HBIE UCKOIIAEMBIE, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BewecTtBo 1 XUMHYeCKas peaKkuus

Ilepuoanueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MengneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHAYECKUX JJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaJIWsl, KalbLMs W HX
COCAMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM JJIEMEHTOB B llepmoanueckon
CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJBI XUMHUYECKOW CBSI3U. THIIBI KPUCTAIUITMYECKUX
PEWETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Krnaccudukaiuss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIUMXCA K pPa3IM4YHBIM KJaccaM HEOPraHMYEeCKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccuduxarms XuMHUUeCKUX peaklMi MO pa3InyHbIM NMPU3HAKaM (110 YHUCITY
U COCTaBy YYacTBYIOIIUMX B PEaKIMM BEIIECTB, IO TeIIoBoMy 3(ddekty, 1o
M3MEHEHUIO CTENEHEN OKHMCIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OPATUMOCTH, MO
Y4aCTHIO KaTaau3aTopa). DK30- U dHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitue o ckopoctn xumudeckol peakuuu. Ilonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX M T'eTepOTreHHbIX
peakuusx. [lonstue o karanuse. [lonsTre o xumuueckom paBHoBecuu. DakToOpHI,



BIIMSIONINE HA CKOPOCTh XHUMHUUYECKOW PEAKIUU M TOJOXKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCITUTENHHO-BOCCTAHOBUTENIbHBIE  PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBnenue YpaBHEHUM
OKHCJIUTEbHO--BOCCTAHOBUTEBLHBIX  PEAKIMd C HCHOJb30BAaHWEM  METOJa
3JICKTPOHHOT O OajaHca.

Teopus 3MEKTPOTUTUYECKON AUCCOLMALMN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Kartnonsl, anmonsl. MexaHu3M AHCCOLMAIIMK BEIIECTB C Pa3IMYHBIMU BHUIAMU
xuMuueckont csizu. CreneHs auccoruanuu. CUIbHbBIE U CJIa0bIe JIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKaHUS PEeaKIMii HOHHOTO OOMEHa,
MOJIHbIE W COKpAIlllEHHbIE HWOHHBIC YypaBHEHUsI peakuuil. CBOHCTBa KHUCIOT,
OCHOBAaHMM W COJIGMW B CBET€ TMPEJACTABICHUNH 00 AJIEKTPOIUTHYECKOM
nucconuanny. KauectBeHHbIE peakiuy Ha HOHBL. [oHATHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB UM HEMETaUIoB (rpaduTa M aimMasza), CIOXKHBIX BEIIECTB
(xJIopusia HaTpusi), UCCIECAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM PEAKIIUU
OT BO3JCUCTBHUS pPa3MYHBIX (PAKTOPOB, HCCICAOBAHUE AICKTPOIPOBOAHOCTH
pacTBOPOB BEWIECTB, IpolEecca JIWCCOLMALMU KHUCIOT, IIEJIOYEeHd U  COJIeH
(BOBMOXKHO  HCIIOJNIb30BAaHWE BHUACO MATEPUaJIOB), TPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX — TPU3HAKU ~ TPOTEKAHWS  peaKIUid  HOHHOTO  OOMEHa
(oOpa3oBaHHMEe OcCajJKa, BBIJICICHHE Ta3a, O0Opa3oBaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUil
(ropeHue, peakiui pas3jioKEeHUs, COSAUHEHHUS ), pACllO3HABAaHNE HEOPraHUYECKHUX
BEIIECTB C TOMOIIBK) KAayeCTBEHHBIX pPEAKUMUM HAa HOHBI, PEIICHUE
3KCIIEpUMEHTAIbHBIX 33/1a4.

HeMmeTa/uibl 1 MX COeTUHEHUSA

OO6miasi xapakTepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucienus. CTpoeHne W (U3MYECKHE CBONCTBA MPOCTHIX
BCIIECTB — TaJOreHOoB. XHMMHYECKHE CBOMCTBA Ha IMpUMEpPE  XJIOpa
(B3auMOJICCTBME C MeTaUlaMHd, HEMEeTaUlaMH, IejodyaMu). XJIOPOBOJIOPO.
ConsiHasg KucCIoTa, XUMUYECKHE CBOWMCTBA, MOJy4Y€HUE, NMpUMeHeHue. JlelcTBue
XJIOpa U XJIOPOBOAOPOJIAa HAa OpPraHM3M 4YeNOBEeKa. BakHelume XIOpuAbl U UX
HaXO0XJEHUE B IPUPO/IE.

O6mass xapaktepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIe CTerneHu okucyieHus. CTpoeHue u (puznueckue CBOICTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CEPbl. AJUIOTPOMHBIE MOAU(PUKAIIMN KHUCIOpOaa
U cephl. XuMHUYecKue cBoMcTBa cepbl. CepoBOAOpOH, CTpoeHue, (pusnyeckue u



XUMUYECKHE CBOMCTBA. OKCHIIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kucnorta, (uU3MYEeCKMe UM XMMHUYECKHME CBoicTBa (oOlIuMe Kak
OpPEJCTaBUTENS KJlacca KUCIOT U creuuuyeckue). XUMHUYECKUE PEeaKIuH,
JeXKalle B OCHOBE IPOMBIIIICHHOIO CIOco0a MOJIyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit KUCTOTHL. CONMM CEpHOM KUCIIOTBI, KAYECTBEHHAs peakuus Ha
cynbdar-uod. HaxoxxneHue cepbl U €€ COCIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsI3HEHHE OKPYJKAOLIEH Cpelbl COCIMHEHHUSIMU CEpbl (KUCIIOTHBIE O,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeOTBPALLCHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENEHH OKHUCIIEHUA. A30T, paclpOCTpPaHEHHE B MPHUPOJE,
¢usnyeckue u Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
busznueckre U XMMUYECKHUE CBOMCTRA, MOTyYeHue U npuMenenue. Coll aMMOHUS,
uXx pu3NUecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THasl KUCJIOTa, €€ MOJydeHHue, (PU3HYECKUE U XHUMHUYECKUE
cBoiicTBa (0OIlME Kak MpeACTaBUTENs Kiacca KHUCIOT U  chenuduyecKue).
Hcnonp3oBaHWE HUTPATOB W COJIEH AMMOHMS B KauyeCTBE MMHEPAIbHBIX
ynoopeHuit. XuMHUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOKAM, 3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJOEMOB). Docdop,
aioTpornHeie Moaudukanuu (ochopa, puzmUecKkue M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u dpochopHas kuciora, GU3MIEcCKue U XUMHUIECKHUE CBOWCTRA,
nonyuenue. Mcnonb3oBanue ¢pochaToB B KaueCTBE MUHEPATIBbHBIX YAOOPEHUIA.

OO6mrass xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKHUCJIEHHS.  YTJEpoHd,  auIOTPOIHBIE
MOAU(UKALIMM, PACHPOCTPaHEHWE B MpHUponae, (U3MUYECKUE U XUMHUYECKUE
cBoiictBa. Ancopbuusi. Kpyrosopor yriepona B npupoae. Okcuabl yriaepoaa, ux
¢u3nyeckue W XUMHUYECKHE CBOMCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJTy4YeHUE U MPHUMEHEHHE. DKOJIOTHYeCKHue MpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a ri00aJIbHOrO TMOTEIUICHUS KIMMAaTa, MapHUKOBBIM
ahdexT. YronapHas KUCIOTa U €€ COMM, UX (PU3NICCKHNE U XUMUYECKUE CBOMCTBA,
nomyyeHue W mnpumeHeHwe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI
Hcnonbs3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COETMHEHUSX
yriaepoza (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TaHOJI, TJINLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTh),
OPOAYKThl MX MNepepadoTKu (O€H3WH), MX POJb B OBITY U HPOMBIIUIEHHOCTH.
[ToHsiTue 0 OMONOrMYECKN BaXKHBIX BEUIECTBAX: KUpax, OenKax, yriieBojgax — U ux



poiMi B JKM3HH 4YENOBEKA. MarepuallbHOE €IWHCTBO OPraHUYECKHX U
HEOPraHNUYECKNUX COETUHEHNM.

KpemHuuii, ero d¢usnueckue W XUMHYECKHE CBOICTBA, TNOJy4ye€HUE U
npuMeHeHue. CoenuHeHUs KpeMHus B mnpupozae. OOmume npeacraBieHUs 00
okcuse kpeMuus (IV) u kpemaueBoit kuciore. CUIMKaThl, UX HCIOJIb30BAHUE B
ObITYy, B IIPOMBIIUICHHOCTH. BakHelilline cTpoUTenbHbIE MaTepHallbl: KepaMuUKa,
CTEKJIO, IIEMEHT, OeTOH, Xkene300eToH. IIpobGaeMpl 0e30macHOro MCIOIb30BAHMS
CTPOUTEIIBHBIX MAaTEPUAJIOB B MIOBCEIHEBHOW KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 0Opa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCJIOTHI,
MPOBEACHNE KaYECTBEHHBIX peaKluil Ha XJIOPHUA-WOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKaHHUs, OIBIThL, OTpa)xarolue QU3NYECKHe M XUMHYECKHE CBOMCTBa
TraJIOTEHOB M WX COEJUHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ o0pa3lamMy XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJIEHUE C
oOpazuamMmu ceppl M €€  COCQUHEHUSAMH  (BO3MOXKHO  HMCIOJb30BaHHE
BUJIEOMAaTEpUasoB), HaOtOIeHUE Mporecca 0OyriIMBaHusl caxapa Moj AecTBUEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XHUMHUYECKHUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, POBEACHUE KAYECTBEHHON Peakunu Ha CyibQar-
MOH U HaOJIOZIcHUE Tpu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMU a30Ta, Qochopa W HUX COEAUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpUAJIOB), 00pa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, MoydyeHue,
coOupaHue, pacrno3HaBaHWE W H3YYEHHE CBOICTB amMMHuaka, IpOBEACHUE
KauyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (pochaT-uoH U M3yuYeHHUE MPU3HAKOB
UX IIPOTEKAHUS, B3AUMOACHUCTBUE KOHLICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EHUE MOZENen
KPUCTAJUIMYECKUX PEIIETOK anMmasa, Tpaduta, ¢yisiepeHa, O3HAKOMJIEHHE C
MPOIIECCOM  a7ICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTrasa, MoJIydeHUE, COOMpaHHe, PACIO3HABAHUE U M3YYCHHE
CBOMCTB YIJIEKMCJIOIO ra3a, MpOBEJECHUE KAYECTBEHHBIX peakUuid Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3yYECHHE MPU3HAKOB HUX NPOTEKAHHs, O3HAKOMIICHHE C
MPOAYKIHUEN CUJIMKATHOM TMPOMBIIUICHHOCTH, PEIIEHUE JSKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenmume HeMeTaIUIbl U UX COEUHEHUSD).

Meta/iibl 1 X COCAMHEHUA

OO01ast XapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METaNIOB Ha OCHOBAHUHU
ux mnonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenneneeBa n crpoeHuss aToMoB. CTpoeHHE MeTauioB. MeTalM4ecKkasi CBsi3b U
METAJUIMYECKAasd  KPUCTAJUIMYECKAass  peIETKa.  DJIEKTPOXMMUYECKUH  pAl
HanpsbKeHu MeTawioB. Ousndeckrne U XMMUYECKUE CBOMCTBA MeTawioB. O0mme



crocoObl ToJlydeHuss MeTaioB. [loHATHE O KOppO3WHM METAIOB, OCHOBHBIC
CrocoObl 3alMThl UX OT Kopposuu. CriaBbel (CTalb, YYryH, AIOPATFOMUHUM,
OpoH3a) U X MPUMEHEHUE B OBITY U MPOMBIIILICHHOCTH.

[Ilenounble MeTaiUIbl: MOJIOKEHHUE B [leprogudeckor cucTeMe XMMHUYECKUX
snemeHToB /l. M. MenpaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKICHHUE B MPUPOJIE.
du3nyeckre U XUMMUYECKHE CBOMCTBA (HAa mpuMepe HaTpus U Kaius). OKcuabl u
TUIPOKCUZIBI HATpusi W Kaimus. [IpuMeHeHue MIEJIOYHBIX METALIOB W UX
COEeIUHEHUMN.

IllenoyHO3€MEIbHBIE METAJUIBI MAarHuk M KaJbLdM: TMOJIOXXCHHUE B
[lepuoguueckoit cucreme xumudeckux sneMmeHToB JI. M. MeHnneneesa, ctpoeHue
HX aTOMOB, HaX0XJAEHUE B ITpupoae. PU3nUecCKue 1 XUMHUYECKUE CBOMCTBA MATHUS
U Kanplusa. Baxueilie coequHEHHS Kalblus (OKCHI, THAPOKCHI, COJIH).
JKECTKOCTB BOABI U CIOCOOKI €€ yCTpaHECHMUSI.

AJroMUHUN: TTON10)KEeHUE B [leproanueckon CuCTEME XUMUYECKHUX AJIEMEHTOB
. 1. MenneneeBa, cTpoeHue aroma, HaxoxjacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alfOMUHMSA. AM(OTEpHBIE CBOHCTBA OKCHJIAa U THIPOKCHIA
AJTFOMUHUSL.

Kenezo: monoxenue B [lepuonnyeckoil cUHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpoeHHE aToma, HAaXOXICHUE B npupome. Pusnyeckue Hu
XUMHUYECKHEe CBOMCTBA kele3a. OKCHabl, THIPOKCUILI B comu xene3a (II) u sxenesa
(IT), ux cocTtaB, CBOWMCTBA U MOJTy4YEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 0O0pa3liaMi METAUIOB W CINIABOB, HX (DH3UYCCKUMH
CBOMCTBaMH, M3Yy4Y€HHE  PE3yJbTaTOB  KOPPO3UMU  METAJJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOEHHOCTEW B3aUMOEHCTBHUS OKCHIA
KaJIbI[Usl U HATpUsl C BOJOM (BO3MOXHO HCIOJIb30BAHUE BHUJIEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, IPOLECCA TOPEHUS KENE3a B KHUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BaHUE  BHUCOMATEPHATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAaKIIMi HA WOHBI: MAarHus, KajablMs, aTIOMUHUSA, [IMHKA, JKEJie3a
(I1) u xene3a (111), meau (II), HaOmOIEHNE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAMU HaTpus, Kalusg W Kalblus (BO3MOKHO HCIIOJIh30BaHUE
BUJICOMATEPHAJIOB), UCCeA0BaHUE aM(POTEPHBIX CBONCTB T'HJIPOKCHIAA ATFOMHHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 N0 Teme «BaxkHeimue
METAJUIbl M UX COCTMHCHUS.

XuMus M OKpy:KawIiuas cpeaa

BemectBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YeloBeKa. be3zomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObITy. IlepBas momoib npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.



XUMHUYECKOE 3arps3HEHUE OKpYyXKarollel cpenbl (IpenesbHas OMycTUMAas
KOHIIeHTpaius BeiecTs, aanee — [1JIK). Pons xumuu B pelieHuu 3K0JI0rHYeCKUX
pooJIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHUe oOpaslloB MaTepuasioB (CTEKJO, CIUIaBbl META/UIOB, MOJUMEPHbBIC
MaTepHallbl).

Mesxcnpeomemmnbnie ceazu

Peanuzanus MeXNpeIMETHBIX CBS3€d MpU M3YYEHUH XUMHUM B 9 Kiacce
OCYIIECTBIIICTCS. Yepe3 UCIOIb30BaHUE KaK OOIIMUX EeCTECTBEHHO-HAYYHBIX
MOHSTHH, TaK U TOHATHUH, SBISIFONTUXCS CHCTEMHBIMH JUISI OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHaliu3, CHUHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HaOII0IeHNE,
AKCIEPUMEHT, MOJCJIMPOBaHUE, HU3MEpPEHHE, MOJENb, SBJICHUE, MaPHUKOBBIN
3 dekT, TeXHOIOT U, MaTepraIbl.

®dusuka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TONBI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUU 3apsiji, MPOBOJHUKH,
MOJYNIPOBOAHUKH, JUAJIEKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAsI
pemérka, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHUYECKOe
POCTPAHCTBO, MIAHETHI, 3BE3/bI, COHIIE.

buonorusi: ¢orocunres, napixanue, Omocdepa, dKOCHCTEMa, MHUHEPATHHBIC
yI00peHUsI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HbIE UCKOIAEMBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO  OOILEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYEHHUS] XUMUU B E€IUHCTBE Y4YEOHOU W
BOCIUTATEJIbHON IESITEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSIMH, IPUHSATBIMH B
oOmiecTBe MpaBWJIaMM M HOPMAaMM TIOBEACHHUS M CIIOCOOCTBYIOT HpOIEccaM
CaMOIO3HAHMSI, CAMOPA3BUTHS M COLUATM3ALNUN 00yJarOIUXCsl.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPaXAlOT  TOTOBHOCTh  OOYyYaroOIIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM IO3UTUBHBIX LEHHOCTHBIX OpUEHTAUUd U
pacIIMpeHue ONbITa AEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpMoOTHYECKOr0 BOCITUTAHMS

LIEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
M Hay4dHOMY HAacJIe[IUI0, NMOHMMAHMS 3HAYEHUs XUMUYECKOH HAyKU B >KU3HU
COBPEMEHHOI'0 O0ILECTBA, CIIOCOOHOCTU BIAAETh JOCTOBEPHOM HMH(pOpManuen o
IEPEIOBBIX JOCTHKEHUAX M OTKPBITHUSAX MHPOBOM M OTEUYECTBEHHOW XHMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MHpa U OOLIECTBA;

2) TPaKIAHCKOr 0 BOCTIMTAHUS S

IIPEICTABIEHU O COLUMAIBHBIX HOpPMax M NPAaBWIAX MEKIMYHOCTHBIX
OTHOUIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEeIOBATEIbCKOM, TBOPUYECKOM W JpYyrMX  BHUOAX
JEsITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HOM COBMECTHOM NEATENbHOCTH MpU
BBIMIOJIHEHUN Y4€OHBIX, TIO3HABATENbHBIX 3a/lad, BBINOJHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHHIO
U B3aMMOIIOMOIIM B TMPOIECCEe 3TOH Y4EOHOW MAEsITENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEACHUE M IIOCTYIIKM CBOMX TOBAapUIIEd C MO3ULUHU
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HeHHOCTH HAYYHOI O TIO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPA3BUTHS HAYKH W COCTABIISIOIINE
OCHOBY /Il TIOHUMAaHHUS CYLIHOCTH HayYHOW KapTHHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHSA NPUPOJBI, B3aWMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHBIC HA MOJIYYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOTUMBIE IJI OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB W SBJICHUM,
NO3HABaTEIbHOW, MH(OPMAILIMOHHON M YMTATENbCKOM KYJIbTYphl, B TOM 4YHUCIE



HaBBIKOB CaMOCTOATEIILHONH paboThl C Y4eOHBIMH TEKCTaMH, CIIPAaBOYHOMN
JUTEPATypOi, JTOCTYMHBIMU TEXHUYECKUMHU CpEJICTBaMU HH(OPMAIMOHHBIX
TEXHOJIOTHM;

HHTEpeC K OOYYCHHI0O M TO3HAHUIO, JFOO03HATEIbHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K caMO0OOpa3oBaHUIO, TMPOCKTHOM U  HUCCIEI0BATEIbCKOM
NESATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTH W YPOBHS OOYy4EeHUS B
JlaIbHEHIIEM;

4) dpopmMupoBaHus KYJIbTYPbI 310POBbI.

OCO3HAHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBHU H
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIsI, HAPKOTHKOB, KYpEeHUSI),
HEOOXOAMMOCTH COOJIFOAICHUS TpaBUJl OE30MACHOCTH TMpU  OOpAIICHUH C
XUMUYECKUMHU BEIIECTBAMHU B OBITY M peaJIbHOM KU3HU;

5) TpyaoBOro BocnuTaHusI:

HWHTEpeC K MPAKTHUYECKOMY U3YUCHHIO Mpodeccuii U Tpyaa pa3IMaHoro poja,
YBOKEHUE K TPYAy U pe3yibTaraM TPYAOBOH JESITEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS NPEIAMETHBIX 3HAHUW [0 XMMHH, OCO3HAHHBINA BBIOOP
VHJIUBUYaTLHON TPACKTOPUU MPOJOJLKEHHST 00pa30BaHusl C Y4ETOM JIMUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
YCHEITHOW MpodheCCHOHAIBHON JEATeIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMECHUH,
TOTOBHOCThH aIalITUPOBATHLCS B Tpo(peccCuoHaIbLHOM Cpejie;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, TIOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3zomacHOro oOpa3za >KU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy W TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHME IICHHOCTH COOJIOICHUS
MpaBmJI 0€30I1aCHOTO MTOBEACHUS TP paboTe C BEIECTBAMH, & TAK)KE B CUTYAITUSX,
YIPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJydaeMble TIPU M3YyYEHUU XUMUH, IS
peeHus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHON CPENOM, I MOBBIIICHUS
YPOBHS  DKOJOTMYECKOM  KYJIBTYpPhl, OCO3HaHHS TJ00AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IyTeld UX pelIeHUs] MOCPEICTBOM METOJ0B XHMHH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHON U COLIMATIbHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIJACISIIOT 3HAYUMBIE IS
dbopMUpOBaHUS MHUPOBO33PEHUSI  OOIIECHAYYHbIE TOHATHUS (3aKOH, TEOpHSs,
PUHITAI, TUTIOTE3a, (PaKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOpPhIe



WCIIOIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NpEeIMETaX W IO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ITUX MNPEeIMETOB (OPMHUPOBATH MPEACTABICHUE O IETOCTHOM
HAy49HOM KapTHHE MHUpa, U YHUBEpPCAJIbHbIC yueOHBIC NeHCTBHS (ITO3HABATEIbHEIE,
KOMMYHHUKATHUBHBIC, PETyJIATHBHBIC), KOTOpbIe oOecrneunBaOT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4uyeOHOMH
JIeSITEIILHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue JeMCTBUA:

YMEHHUS HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIICHUS TPU OCBOCHUHU
3HAHUM: PACKPBIBATH CMBICT XMMHYECKUX TMOHATHUN (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JPYTMMHU TOHSTUAMH), KCIOIb30BAThH
MOHATHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJCHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUHU ISl KIacCU(DUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIui,
yYCTaHABJIMBATh TMPUYMHHO-CJICACTBCHHBIC CBSI3M MEXIY OOBEKTAMHU HW3YYCHHUS,
CTPOUTDH JIOTHUYECKHE pacCyXACHUs (MHIyKTUBHBIC, ICIYKTUBHBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOBI U 3aKII0UCHUS;

yMEHUE TMPUMEHSIThL B TIpPOllECCE TO3HAHUSI TOHATHS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBBIBaTh ITMPOKO MPUMEHSEMbIC B XUMHHU MOJCIBbHBIC MMPEICTABICHUS —
XUMHUUYECKUN 3HAK (CHUMBOJI DJIEMEHTA), XUMHUYecKas (opMyla W ypaBHCHHE
XUMUAYECKON PEeaKIUu — MPHU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a]1a4, ¢ YYETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBIBIATh M XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TMPUYMHHO-CICACTBEHHBIE CBSI3M W
MPOTUBOPEYHUS B U3Y4aEMBbIX MTPOLIECCAX U SIBIICHUSIX.

ba3oBble ucciaenoBarelbCKue AeMCTBHS.

YMEHHUE MCIOJIb30BAaTh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HMHCTPYMEHTA
MO3HAHMS, a TaKXe B KauyeCTBE OCHOBBI JJi1 (hOPMHPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpETEHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allud U MPOBEACHUIO
YUCHHYECKUX OJKCIICPUMEHTOB, yMEHHE HaOMIoJaTh 3a XOJIOM IIpoIriecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3yibTaT, GopMyIrpoBaTh OOOOIICHUS H
BBIBOJIBI 11O pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBaHUSA, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora c undgopmanmueii:

yMEHHE BBIOUpATh, AHAIM3UPOBATH W HUHTEPIPETUPOBATH HHQPOPMAIIUIO
pa3IUYHBIX BUJOB U (OPM MPEICTABJICHUS, TTOTYy4aeMYI0 U3 pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JIMTEpaTypa XHUMHUYECKOTO COJIEpXKaHUs, CIPABOUYHBIC



nocobust, pecypcbl VHTepHeTa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO MH(POpMAIIHIO;

YMEHUE NPUMEHTh Pa3IMyYHble METOJABI M 3aIpOChl MPHU MOUCKE U 0TOOpe
uHMOpPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMMMBIX [IJIS1 BBITOJHECHHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEAeNEHHOTO TUTIA, IPHOOPETEHNE OMbITa B
00acTh  MCTHOJB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHKATUBHBIX — TEXHOJOTHUH,
OBJIa/ICHHE KYJIbTYPOH aKTUBHOI'O UCIIOJIb30BaHUS PA3IMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (DOpMY TIpe/icTaBlIeHUs] HHPOpMALlUUA U
WITIOCTPUPOBATh peIlaeMble 3aJaydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu hopMamu rpaduKu U X KOMOWHAIUSMH,

YMEHHE UCIONAb30BaTh M aHAJU3UpOBaTh B TMporecce yduyeOHOW U
UCCIIEIOBATENbCKON AESATENBHOCTH MH(OPMAIMIO O BIUSHUU TMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNpPUPOIHOM
Cpeapl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE YYeOHbIe 1eiiCTBUS:

YMEHHUS 3a/laBaTh BONPOCHl (B XoJ€ Jauasora U (WIM) AUCKYCCHUH) IO
CyLIECTBY  OOCyKJaeMOM TeMbl, (OPMYIUPOBaTH CBOU  MPEIJIOKECHHUS
OTHOCHUTEJIHHO BHITIOJHEHUS MPEATI0KEHHON 3a/1a4H;

YMEHUS  NPEACTaBIATh  IOJYYEHHbIE  pe3yJdbTaTbl  I[O3HABaTEJIbHOU
NESITEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JeNaTh MPEe3eHTALNIO
pe3yJIbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abopaTOpPHOTO OMbITA,
1a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHS Y4eOHOrO0 COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOMU
MO3HABATENILHOW W MCCIEAOBATENbCKOW  JEATENPHOCTH  TNPH  PEIIeHUH
BO3HUKAIONIMX MPOOJIEeM HAa OCHOBE Y4€Ta OOUIMX HMHTEPECOB U COIJIACOBAHUS
no3uIuil (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHALIMS
COBMECTHBIX JICWCTBUH, ONpEIEICHHEe KPUTEPUEB IO OICHKE KauecTBa
BBITIOJITHEHHOM pabOThI U IPYTHE).

PeryasiTuBHbIe YHUBeEpcaibHble yieOHbIe JeiiCTBHUS:

YMEHHE CaMOCTOSITEIIbHO OMpeNessTh ILENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBATh U IMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BbIOMpaTh Hanbosee 3(h(HEKTUBHBIE CIIOCOOBI PEIICHUSI YIEOHBIX U
MO3HABATENFHBIX 3a7]a4, CaMOCTOSTENILHO COCTAaBJISATh WM KOPPEKTHPOBATH
NPEMIOKEHHBI  aITOPUTM  JIEWCTBUUA TMPU BBINOJHEHWH 33JaHUA C Y4ETOM
MOJYyYEHHs] HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX M PEaKLMsX,
OLIEHWBAaTh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE

VICIIOJIb30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, [IPEJIaracMble B YCIIOBUM 3a1aHUN.
HNPEAMETHBIE PE3YJIbTATBI



B cocraBe mnpeaMETHBIX pPE3YJbTaTOB II0 OCBOCHHIO O00S3aTEIBHOIO
COJIEpP)KaHMsI, YCTAHOBJIEHHOI'O JaHHOM (denepasbHOW padoyeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS Hay4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
neicTBui, crneuuduyueckue Ui TPEeIMETHONM 00jmacTu  «XUMHUS», BHJIBI
NEATENBHOCTA MO  TOJIYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETalH,
peoOpa3oBaHUI0 U MIPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYAIIUSX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PAaCKpbhIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX TOHSATUH: aTOM, MOJIEKYJIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpOJHAS U HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAS Macca,
MaccoBasi J10Ji1 XMMUYECKOr0 JIEMEHTA B COSUHEHUHU, MOJISIPHBIN 00BEM,
OKCHJ, KHCIJIOTa, OCHOBAHWE, COJIb, J3JIEKTPOOTPHULATENBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl peakius, KiacCUpUKaIUs pPeaKIui: peakiuu
COCIMHEHUS, PEAKIUU PAa3JO0KECHUS, PEaKUWU 3aMEIICHUS, PpEeaKIuu
00OM€Ha, HK30- U 3HJIOTEPMHUECKHE PEAKIIMH, TEIJIOBOM 3((EKT peakuuH,
AIpO aTroMa, JJICKTPOHHBIM CJIOM aToMa, aToMHasi OpOuTalb, pPaguyc
aToMa, XMMHYECKas CBs3b, MOJSIPHAs U HEMOJISIPHAST KOBAJIEHTHAs CBS3b,
WOHHas CBSI3b, MOH, KaTHOH, aHMOH, PacTBOp, MaccoBasi JOJisI BEIIECTBA
(TIpolieHTHAs! KOHIIEHTPAIIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHSITUH H
MPUMEHSITh 3TU NMOHSATHUS IPU OMUCAHUU BEIIECTB U UX MPEBPAICHHUII;

e HCHOJIb30BaTh XUMHUYECKYIH) CHUMBOJIMKY [IJI1 COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIN;

e ONpPEIEATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTCTICHb  OKHCJCHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MIPUHAJJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUW MO
dbopMynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHasT W WOHHAs) B
HEOPraHWYECKUX COCTUHEHUSX;

e packpeiBath cMbica Ilepmomnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh IIOHUMAHUE IIEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX D3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmommueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTraipo;

e OIKCHIBATHh W XapakTepuzoBaTh TaOmuuyHyro (opmy Ilepuoauueckoit
CUCTEMBbl XUMMYECKUX DJJIEMEHTOB: pa3iuyarh T[OHSTUA «TJIaBHAs
noarpymnmna (A-rpynmna)» u «modounas noarpynna (b-rpynmna)», manbie u



OOJbIIME TEPUOABI, COOTHOCHUTH O0OO3HAYEHHMs, KOTOpPbIE HMEIOTCS B
tabmune «llepuogmyeckass cucrema XuUMHYECKUX »djeMeHToB [[. U.
MeHneneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l sAApa, 00Illee YUCIIO 3JIEKTPOHOB
U pacrpeesIeHHe UX MO0 3JEKTPOHHBIM CIOSIM);

e KJIAacCU(PUIMPOBATH XMMHYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEUIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy M COCTaBY YYacTBYIOIIUX B PEAKIUU
BEIIECTB, MO0 TEMI0BOMY 3D (PeKTy);

e XapaKTepHU30BaTh (ONMHUCHIBaTH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKasi OMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMU COOTBETCTBYIOIINX XMMUYECKUX PEAKLNN;

e TIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMS] XUMHYECKUX TMpEBpallleHud B
pa3MYHbIX YCIOBUSIX;

e BBIYUCIATH OTHOCUTEIIBHYIO MOJEKYISAPHYIO H MOJSIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJNIIO XHMMHYECKOrO »J3JIeMeHTa 1o (dopMmyle
COEIMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIUU;

e MPUMEHATh OCHOBHBIE OMEPALIMU MBICIUTEILHON NEATEIbHOCTH — aHAJIN3
U CHHTE3, CpaBHECHHE, 000OIICHHE, CHCTeMaTH3aIuIo, KJIaCCH(pHUKAIIUIO,
BBISIBIICHUE MPUYMHHO--CJICJACTBEHHBIX CBSI3€H — JIJI1 MU3Yy4YEHUS] CBOMCTB
BEIIECTB M XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAyYHbIE METObI
MO3HaHUSI — HAOJIOJEHUE, W3MEpPEHHE, MOJACTUPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CJIENOBAaTh  TMpaBujiaM  MOJb30BAaHUA  XMUMHUYECKOM  MOCyAod |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TMpaBWUjIaM OOpaleHus C
BEILIECTBAMU B COOTBETCTBHMM C HWHCTPYKUHUSIMA MO BBIIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYYEHHI0O W COOUpaHUIO
ra3zoo0pa3HbIX BEMIECTB (BOJAOpOJAa U KHUCIOPOAA), HPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHOW MAaCcCOBOM JOJIEW PACTBOPEHHOrO BENIECTBA,
IJJAHUPOBaTh M MPOBOAWTh  XMMHYECKHE  DKCHEPUMEHTHI IO
pPacro3HaBaHUIO PACTBOPOB ILEJI0YEH U KUCIOT C IOMOILIBIO NHIUKATOPOB
(makmyc, dheHondranent, METHIOPAHK U JPYTHE).

K xoH1y 00yueHus B 9 Kiacce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JIOJKHBI OTpaXxkaTh C(HOPMHUPOBAHHOCTh Y 00YUaIOIIUXCST YMEHUI:

e PpACKpbIBaTh CMBICI OCHOBHBIX XUMHUUECKUX TOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEUIECTBO,
CIIO)KHO€ BEILECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIEHb



OKHUCJICHHSI, XUMUYECKasl PEaKIvsi, XUMUIECKasl CBSI3b, TETUIOBOH A(dexT
peakiu, MOJb,  MOJIAPHBIH  O0BEM,  PacTBOpP,  DJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBL, AJEKTPOJIUTUYECKAs IUCCOIMALNS, PEAKIMU HOHHOTO
oOMEHa, Karajlu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCITUTEIb,  BOCCTAHOBUTENIb,  OKHUCJICHHE W  BOCCTAHOBJICHHE,
aoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAasi, MOHHAas,
METAJUIMYECKasi), KpUCTAUIMYECKass pEIIETKa, KOPpPO3Us METaJLIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, TMpeAeiabHO JOMyCTUMas
koHueHTpauus [1/IK BemecTna;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX [MOHATHI U
MIPUMEHSITh 3TU MTOHATHUS IPU ONMCAHUM BELIECTB U UX MPEBPAICHHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY [UJIi COCTaBJeHHUS (opMyll
BEILICCTB U YPABHEHUI XUMHYECKUX PEAKIIUN;

OIPENENATh BAJEHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHX 3JIEMEHTOB B
COCIMHEHUSAX pA3JIMYHOIO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIACCy COEAUHEHUN Mo (QopMmynaM, BUJ XUMHYECKOU
CBs3U (KOBAJICHTHAs, MOHHAs, METaUIMUECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/l MOHA M0 XUMUYECKON (opmylie, XapakTep cpeibl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUTMYECKON
PELIETKU KOHKPETHOTI' O BEILIECTBA;

packpeiBaTh cmbich Ilepuwognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OINHUCHIBAaTh U XapaKTepHU30BaTh
TabauuHyo ¢opmy lleproanueckoil CUCTEMbl XMMUUYECKUX DJIEMEHTOB:
pa3nuyarh MOHATUS «IJlaBHas mnoArpymnmna (A-rpynma)» u «mnododyHas
noarpymnmna (b-rpynma)», mameie w OonblMe TMEPUONBI, COOTHOCHUTH
0003HAYEHUSI, KOTOpPhIE HWMEIOTCS B TMEPHOJUYECKON Tabnwmie, ¢
YUCJIOBBIMM  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHUX
AJEMEHTOB (COCTaB U 3apsii sapa, oOIlee YHCIO BJIECKTPOHOB H
pacmpenelieHue WX 1O JJCKTPOHHBIM CJOsIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCAUHECHHUI B
MpeAeiax MaJlblX MEPUO0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHThI, HECOPTraHMYECKHUE BEIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy M COCTaBYy YYacTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEMI0BOMY A(PGEKTy, MO U3MEHEHUIO CTENEHEH OKHUCICHUS
XUMHUYECKUX 3JIEMEHTOB);



XapaKTepru30BaTh (OMUCHIBATH) OOIIUE W CHEIMU(UUECKHE XUMHUYCCKHEC
CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, MOATBEpPXkAas OIKUCAHUE
npUMEpPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIHii;

COCTaBJISITb YPABHEHUS AJIEKTPOIMTHUYECKOW JHUCCOLMAIMU  KHUCIIOT,
LIE0YEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIMKA NOHHOTO
OOMEHa, ypaBHEHHS pEaKIui, MOATBEPXKIAONINX CYIIECTBOBAaHUE
TeHEeTHYECKOU CBSI3U MEXY BEIIECTBAMH PA3TUYHBIX KJIACCOB;
pacKpbiBaThb CYHIHOCTb OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX — PEAKIUN
MOCPENICTBOM COCTABJICHHMsI 3JIEKTPOHHOTO OajaHca ATHX Peaklnii;
IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOEHUS,
BO3MOKHOCTH TPOTEKAHHUS] XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIIOBUSIX;

BBIUKCIAITH OTHOCHUTEJIBHYKO MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XUMHUYECKOro JdjeMeHTa 1o ¢dopMmyIe
COEIMHEHNs, MaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIIHH;

coOnofaTh  MpaBuja  MOJIb30BAaHUS ~ XMMHUYECKOM  MOCYyIOH  H
nabopaTopHbiM 000pYy/IOBaHHEM, a TakKe TIpaBwiIa oOOpalieHus c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH 10 BBITIOJHEHUIO
7a00paTOpPHBIX XMUMHUYECKUX OIBITOB MO TMOJYYEHHIO W COOHUpaHUIO
ra3000pa3HbIX BEMIECTB (AaMMHAKa M YTJIEKHCIIOTO ra3a);

MPOBOAUTH  PEAKIMU,  TOATBEPKIAIONINEC  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIMIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMHI-,
uoaua-, kKapoonar-, ¢ocdar-, cuiMkar-, cyiabdar-, THIPOKCHI-UOHBI,
KaTHOHbI aMMOHUS W HMOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEpaIlMi MBICIUTENIBLHON ACSITEIbHOCTA — aHAIM3
U CHHTE3, CpaBHEHHE, O0OOIICHHE, CHUCTEMAaTHU3allhi0, BBISBICHUE
MPUYUHHO-CIIEJICTBEHHBIX CBSI3€d — JUIA M3YYCHHUS CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMi, eCTECTBEHHO-HAyYHbIE METO/Abl IO3HAHUS —
HaAOJII0JIeHNE, MU3MEpPEHHE, MOJAEIUPOBAHHUE, SKCIHEPUMEHT (pealbHbId U
MBICIICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KIIACC
Ne KoaundecTBo yacos SeKTpomIbIE
HaumeHoBaHue pa3aesioB (undposbie)
Il Kontpoasn IIpakTHyeck
U TeM MPOrpaMMbl Bcero oOpa3oBare/ibHbIE
/ ble padoThI ue padoThbl
pecypchbl
n
Paspnea 1. llepBoHayajibHble XMMUYECKHE TOHATHS
XuMusa — BaxkHast 00JaCThb
€CTECTBO3HAHUSA U bubmorexa HOK
N 5 0 2 https://m.edsoo.ru/7f418
MPaKTUYECKON 37¢
IesITeJIbHOCTH YeIoBeKa -
BemecTBa 1 XuMH4YecKHe Bubmorexa [IOK
15 1 0 https://m.edsoo.ru/7f418
peakiuu 37¢
Hroro mo pazneny 20

Pa3nea 2. Bakneilnue npeacTraBu

TEJIN HEOPraHMI€CKUX BCIIECTB

Boznyx. Kucnopon.

bubmioreka [IOK

6 0 1 https://m.edsoo.ru/7f418
TTouarue 06 oxkcuoax
37c
bu6moreka [JOK
B II
OAIOPOAL-LIOHATHE O 8 0 1 https://m.edsoo.ru/7f418
KHCJIOTaxX U COJIIX
37c
bu6mmoreka [JOK
Boma. P .Ilo e
OA1a. FacTBOPBI. LIOMATH 5 1 1 https://m.eds00.ru/7f418

00 OCHOBaHUIX

37c



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

5 OCHOBHBIE KJIaCChl bubmorexa [JOK
4' HEOPraHUIECKHX 11 1 1 https://m.edsoo.ru/7f418
COeTMHEHUI 37c
Htoro no pazaeny 30

Paznen 3. llepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux jiemenTosn /1. U.
MenpgeseeBa. CTpoeHune aToMOB. XMMHYECKasi CBSI3b. OKHCIUTEIBbHO-BOCCTAHOBHTEIbHbIC PEAKIIUH

Ilepnonnueckuii 3aK0H U
3 [Tepuonnueckas cucrema bu6moreka [JOK
' XUMHYECKUX 3JIEMEHTOB []. 7 0 0 https://m.edsoo.ru/7f418
1
N. Mennene-eBa. CtpoeHue 37c
aToma
XuMHYecKas CB3b.
3. OKHCIHTENBHO- bubmorexa HOK
8 1 0 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTCIIHLHEIC 37¢
peakium
bu6moreka [IOK
Hroro mo pazneny 15 https://m.edsoo.ru/7f418
37c
bubmioreka [IOK
PesepBHOE Bpems 3 0 0 https://m.edsoo.ru/7f418
37c
OBILIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOT'PAMME



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

9 KUIIACC

Ne KosnyecTBo 4yacoB
JIEKTPOHHBIE
HaumeHoBaHue pa3aesioB (undposbie)
I KonTpoabu IpakTHueck
U TeM NPOrpaMMbl Beero oOpa3oBare/ibHbIE
/ ble padoThl He padoThl
pecypcsl
n
Paspnes 1. BerrecTBO M XUuMHYeCKHE peaKIM K
[ToBTOpEHue u yriyonenue bu6moreka [IOK
3HAHHI OCHOBHBIX Pa3/eJIOB 5 1 0 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
OcHOBHBIE€ 3aKOHOMEPHOCTH bubmorexa IJOK
P 4 0 0 https://m.edsoo.ru/7f41a
XUMHUYECKUX peaKInil
636
DJIEKTPOIU THYECKAs bubmorexa [JOK
nuccoruanusa. XuMU4YecKue 8 1 1 https://m.edsoo.ru/7f41a
peaKkuuu B pacTBOpax 636
Hroro no pazneny 17
Pa3zpnes 2. HemeTanibl M HX COeAMHEHUS
OO6m1ast XxapakTeprCTHKA bubmorexa [JOK
XUMHUYECKUX IJIEMEHTOB 4 0 1 https://m.edsoo.ru/7f41a

VIIA-rpynmsl. ['aorenst

636



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

OO0mras xapakTeprucTuKa

bu6moreka [JOK
XUMHUYECKUX 3JIEMECHTOB
. 6 https://m.edsoo.ru/7f41a
VIA-rpynnst. Cepa u eé 636
COCTUH CHUS =
OO6m1ast XapakTeprCTHKA
P P bu6moreka [JOK
XUMHTFCCIHX STCMEHTOB 7 https://m.edsoo.ru/7f41a
VA-rpynmsi. A3or, hochop 636 T '
U UX COCAUHCHUS -
OO0mas xapaKTepruCTHKA
PaKtep BuGmorexa [[OK
XUMHYECKUX IJIEMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynnsl. Yriepon u 636
KPEMHUU U UX COCAUHEHHUS o
Htoro no pazgeny 25
Pa3znen 3. MeTaiibl M UX COeIMHEHUS
bu6moreka [JOK
OO01uue CBOMCTBA METAILIIOB 4 https://m.edsoo.ru/7f41a
636
B . bu6mmoreka [JOK
XXHEHIIME METAJLIBI U UX
16 https://m.edsoo.ru/7f41a
COCITUH CHUS
636
Hroro no pasaeny 20



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

Pa3znen 4. XuMus u okpy:Kamwias cpeaa

4 BemiectBa u maTepuaibl B bubmorexa HOK
| » P 3 https://m.edsoo.ru/7f41a
1 ’KMU3HU YEJIOBEKa
636
Hroro mo pazneny 3
bu6moreka [JOK
Pe3zepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
J KosauvecTBo yacoB
Jara JIEKTPOHHBIE
1 Kourposn | Ilpakruuye undposbie
Tema ypoka Bcee u3yue
/ HbIE cKHe st o0pa3oBaresb
I ro padoThbI padoThbI HbI€ pecypchbl
bubmmoTeka
[Ipenmer xumun. Posb xumuu B 1 0 0 HOK
JKU3HM 4yenoBeka. Tena u Bemecrsa https://m.edsoo.r
u/ff0d210c
bubmoTeka
IlonaTue 0 MeTONAX IMO3HAHUA B 1 0 0 HOK
XUMHUHU https://m.edsoo.r
u/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna bubmuoTeka
paboThl B 1a00paTOPUH U MPUEMBI 1 0 1 IIOK
oOpatieHus ¢ J1abopaTOpHbIM https://m.edsoo.r
000pPYZIOBaHUEM u/ff0d23dc
bubmuoTeka
Yucreie BemecTsa 1 cmecH. Ciocoos 1 0 0 LIOK

paszesieHus cMecei

https://m.edsoo.r
u/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[IpakTueckas padorta Ne 2
«Pa3genenne cmeceit (Ha mpumepe
OYHUCTKH ITOBAPEHHOMN COJIN)»

bubmmnoreka
HOK
https://m.edso0.r
u/ff0d28c8

ATOMEI U MOJICKYJIbI

bubanoreka
HOK
https://m.edso0.r
u/ff0d2a6¢

XUMHUYECKHUE DJIEMEHTHI. 3HAKH
(CMMBOJTBI) XUMHYECKHUX 3JIEMCHTOB

bubmuoreka
HOK
https://m.edsoo.r
u/ff0d2be8

OTHocuTeNbHAsI aTOMHAs Macca.
OTtHocuTeNbHAsI MOJIEKYJISIPHAs Macca

Bbubnmnoreka
HOK
https://m.edsoo.r
u/ff0d323c

[IpocTeie 1 COKHBIE BEMIECTBA

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE yUeHHE

bubmoreka
HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.
Xumnueckas popmyina. BanentHocTh
aTOMOB XHMHUYECKUX 3JIEMEHTOB

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d2eae



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

MaccoBas q0Jis1 XUMHUYECKOT O
3JIEMEHTA B COCIMHEHUU

bubmmnoreka
HOK
https://m.edso0.r
u/ff0d350c¢

KomnuectBo Bemectsa. Moib.
Momnsapras macca

bubanoreka
HOK
https://m.edso0.r
u/ff0d5230

OU3NYECKUE U XUMHYECKHE SIBJICHUS.
XUMHUYECKasl peaKust

bubmuoreka
HOK
https://m.edsoo.r
u/ff0d37fa

[Ipu3Haku 1 yCcJIOBHS TPOTEKAHUS
XUMHUYECKUX PEaAKIUMN

Bbubnmnoreka
HOK
https://m.edsoo.r
u/ff0d3al6

3aKOH COXPaHEHHS MaCChl BELIECTB.
XUMHYECKHE YPaBHEHUS

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d3b88

Brraucnenus KOJINMYCCTBA, MaCChbl
BCIICCTBA 110 YPABHCHUAM
XHUMHYCCKHUX peaKI_II/Iﬁ

bubmoreka
HOK
https://m.edsoo.r
u/ff0d5708



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccudukanus XuMu4ecKkux
peakuuii (CoeAMHEHUs], pa3JIOKEeHHUS,
3aMelIeHus, OOMeHa)

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHImkIoneaucr. O0o0menue u
cucTeMaTu3alusa 3HaHUU

bubmuoreka
LHOK
https://m.edsoo.r
u/ff0d40c4

Kontponsnas padora Nel mo treme
«BeriectBa 1 XUMUYECKHE PEAKIIUN)

Bbubnunoreka
HOK
https://m.edsoo.r
u/ff0d4290

Bo3ayx — cmech razon. CocraB
Bo3ayxa. Kuciaopong — sneMeHT u
npocToe BemecTBo. O30H

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d448e

duznveckre U XMMUYeCcKre CBOMCTBA
KUCIOpoAa (peaKkuy OKUCIEHHUS,
ropenue). [Toustue 06 okcugax

bubaunoreka
LHOK
https://m.edsoo.r
u/ff0d4614

Crioco6bI IoJTyuyeHus! KUCIopoa B
71a00paTOpUH U MPOMBIIUICHHOCTH.
IIpumenenue kucnopoa

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

Tennooit 3¢ ekt xumMuueckoit
peaKiu, MOHITHE O
TEPMOXUMHUYECKOM YPAaBHEHUH, IK30-
1 DHJIOTEPMHYECKUX PEaKIMIX

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d4790

TorumBo (HedTh, yronb u MeTaH).
3arpsi3HeHue BO3/1yXa, ClIOCOObI €T0
IIPEOTBPALLICHUS]

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d4c4a

[Tpaktrueckas padora Ne 3 o Teme
«[lonyuenue u cobupanue
KHCJI0pOJia, U3y4yeHHe ero CBONCTBY

Bbubnmnoreka
LHOK
https://m.edsoo.r
u/ff0d4ae2

Bonopon — anemeHT u npoctoe
BemectBo. Haxoxaenue B mpupojae

bubmmnoreka
HOK
https://m.edso0.r
u/ff0d4ddo

dusnueckre 1 XUMUYECKAE CBOHCTBA
Bojopoja. [Ipumenenue Bogopoa

bubnmnoreka
LHOK
https://m.edsoo.r
u/ff0d4ddo

TloHsiTHEe 0 KHUCIOTAaX U COJISIX

bubmmoreka
HOK
https://m.edsoo.r
u/ffod50d2

CrocoOb! moTy4eHus BOJOpPOAa B
nmabopatopuu

Bbubnnoreka
LHOK
https://m.edsoo.r
u/ff0d4ddo
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[Ipaktuueckas paborta Ne 4 o reme
«ITonyuenue u cobupanue BOAOpoaa,
N3Y4YEHHUE €ro CBOMCTBY»

bubmmnoreka
HOK
https://m.edso0.r
u/ff0d4f42

MonsipHblil 00bEM ra3oB. 3aKOH
ABorajpo

bubanoreka
HOK
https://m.edso0.r
u/ff0d542¢

Boruncnenust 06b€Ma, Kom4yecTsa
BEIIECTBA I'a3a 110 €r0 U3BECTHOMY
KOJINYECTBY BEIECTBA UJIU 00BEMY

bubmoreka
HOK
https://m.edsoo.r
u/ff0d55a0

Brruncnenust 00bEMOB Ta30B 110
yYpaBHEHHIO PEAKIIMHM Ha OCHOBE
3aK0Ha 00 BEMHBIX OTHOIIIEHHUH Ta30B

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0d5708

dusuueckue 1 XUMHYECKUE CBOMCTBA
BOJIBI

bubmmoreka
LHOK
https://m.edso0.r
u/ff0d587a

CocraB ocuoBanuii. [Toustue 00
HHAUKATOpax

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d59e2

Bona kak pactBopuTens.
HaCI)IHICHHBIC 1 HCHACBIIIICHHBIC
pacTtBOpbl. MaccoBas 0151 BellecTBa
B pacTBOpe

Bbubnnoreka
HOK
https://m.edsoo.r
u/ff0d5b40
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[TpakTueckas padborta Ne 5 mo Teme
«IIpuroroBiieHrEe pacCTBOPOB C
onpeaenéHHON MacCOBOM Jl0JIen
pacTBOPEHHOTO BEIECTBAY

Bbubnnoreka
HOK
https://m.edso0.r
u/ff0d5eba

Kontponpenas padora Ne2 mo treme
«Kucnopon. Bonopoa. Bona»

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d6342

Oxcuppl: cocTas, Kiaccudukaus,
HOMEHKJIaTypa

bubmmoreka
HOK
https://m.edsoo.r
u/ff0d664e

ITony4yenue 1 XuMHU4YECKHE CBONCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

Bbubnmnoreka
HOK
https://m.edsoo.r
u/ff0d664e

OcHOBaHUs: COCTaB, KiacCUpHUKAIHS,
HOMEHKJIATypa

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d67ca

[Tonyuenue u XuMU4eCKue CBOMCTBA
OCHOBaHUU

bubmmoreka
LHOK
https://m.edsoo.r
u/ff0d67ca

Kucnotsr: coctas, kinaccupukanus,
HOMEHKJIaTypa

bubmmnoreka
HOK
https://m.edsoo.r
u/ff0dfee2
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[Tonyuenune u XUMUYECKUE CBOWCTBA
KHUCJIOT

bubmmnoreka
HOK
https://m.edso0.r
u/ff0dfee2

Conu (cpenHue): HOMEHKIIATYpa,
CIIOCOOBI MOTY4EHUS, XUMUYECKHE
CBOMCTBA

bubnmnoreka
HOK
https://m.edsoo.r
u/00ad9474

[Tpaktuyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTATIbHBIX 3a/1a4 110 TEME
«OCHOBHBI€ KJIACCHI HEOPraHUYECKUX
COEIMHEHUI

Bbubnmnoreka
LHOK
https://m.edsoo.r
u/00ad9b7c

I'emeTnaeckas CBA3b MCXKIY KiiacCaMu
HCOPraHN4ICCKUX COCJIMHCHUH

bubanoreka
HOK
https://m.edso0.r
u/00ad9a50

O00011IeHNE M CHUCTEMATA3ALAA
3HAHUH

bubmmoreka
HOK
https://m.edsoo.r
u/00ad9ch2

KonTtponpHas padora Ne3 o teme
"OCHOBHbBIE KJIaCChl HEOPTAHUYECKUX
coeuHeHun"

bubnmnoreka
LHOK
https://m.edsoo.r
u/00ad9ela
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[TepBbie MOMBITKH KiIaccU(PUKAIIH
XUMHUYECKUX 31eMeHTOB. [loHsTHE O
IPYIIIaxX CXOAHBIX AJIEMEHTOB

bubmmoreka
HOK
https://m.edso0.r
u/00ad9ffa

IIepuognyeckuil 3aK0H U
IIepuognyeckas cucrema
XHMHUYECKUX 3yeMeHToB [[. U.
Menneneena

bubauoreka
HOK
https://m.edsoo.r
u/00ada52¢c

IIepuopl, rpymnmsl, HOATPYIIIIBI

bubauoreka
LHOK
https://m.edsoo.r
u/00ada52c

Crtpoenne atToMoB. CocTaB aTOMHBIX
siaep. M3oTomnsl

Bbubnmnoreka
HOK
https://m.edsoo.r
u/00ada342

CrpoeHnue 371eKTPOHHBIX 000JI0UEK
aTOMOB 3J1eMeHTOB Ileprnonnueckon
cuctemsbl J[. 1. Menaeneena

bubnmnoreka
HOK
https://m.edsoo.r
u/00adabbc

XapakTepucTUKa XUMHYECKOTrO
3JIEMEHTA I10 €ro MOJIOXKEHHIO B
ITepuonnueckon cucreme 1. 1.
MenneneeBa

bubnmnoreka
LHOK
https://m.edsoo.r
u/00ada824
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3nauenue [lepnonnueckoro 3akoHa
JUIsL pa3BUTHS HAYKU U TTPAKTUKH. [].
N. MenneneeB — y4€HbIi, egaror u
rpa)<1aHuH

Bbubnnoreka
HOK
https://m.edso0.r
u/00ada96e

:‘)J'ICKTpOO’I'pI/IHaTeJ'IBHOCTB aTOMOB
XUMHNYCCKHX DJICMCHTOB

bubnmnoreka
LHOK
https://m.edsoo.r
u/00adaab8

HNonnas xuMudeckas CBI3b

Bbubnmnoreka
LHOK
https://m.edsoo.r
u/00adac34

KoBanenruas IoJsipHas XuMHUYICCKasa
CBA3b

bubmmnoreka
HOK
https://m.edsoo.r
u/00adaab8

KoBanenTHas Hen OJIsApHas
XHUMHUYCCKas CBA3b

bubnmnoreka
LHOK
https://m.edsoo.r
u/00adaah9

CreneHb OKMCIICHUS

bubmmoreka
HOK
https://m.edsoo.r
u/00adae28

OKHUCIUTETHHO-BOCCTAHOBUTEIILHBIC
peakiuu

bubnuoreka
LHOK
https://m.edsoo.r
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u/00adb076

bubmauoreka
OKHCIHTEIN U BOCCTAHOBHUTEIIN 1 HOK
https://m.edsoo.r
u/00adb076
KonTtponbsnas padora Ned o teme bubmorexa
LHOK
«CtpoeHue aToMa. XuMHUECKast 1
N https://m.edso0.r
CBASD u/00adb486
bubauoreka
PesepBHbIii ypok. O6001IeHNE 1 1 LHOK
cUCTEMAaTHU3alU 3HAHUH https://m.edsoo.r
u/00adb33c
bubmnoreka
PesepsHbIii ypok. O6001IeHNHE 1 1 LIOK
CHUCTEMAaTHU3allUs 3HAHUH https://m.edsoo.r
u/00ad9ch2
bubmmoreka
PesepBHblii ypok. O00011IEHNE U 1 [HOK
cucTeMaTU3alusa 3HaHUN https://m.edsoo.r
u/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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9 KUIIACC

N KoauuecTBO yacoB
DJ1eKTPOHHbIE
Jlara P
Kourpoasn uudposbie
Tema ypoka Bcee IIpakTuyec U3YYEH
Hble o0pa3oBaTe/ibH
ro KHe paboTbl | MA
n padoThI ble pecypchbl
Ilepnonnueckuii 3aKoH. bubmmoTeka
Ilepuonnueckas cucrema 1 0 0 HOK
XUMHYECKUX sjieMeHToB /1. 1. https://m.edso0.ru
MenpeneeBa /00adb59e
3aKOHOMEpPHOCTH B bubmuoTeka
H3MEHCHHU CBOWCTB 1 0 0 ILHOK
XHUMMYECKUX DJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPHUOIOB /00adb6b6
bubmuoreka
Knaccudukanus u
HOMEHKJIaTypa 1 0 0 LIOK
https://m.edsoo.ru
HEOPraHMYECKUX BEIIECCTB
p H /00adb7e2
. bubnmmnoreka
Buipl XuMu4eCcKoi CBSI3U U
HOK
THUIIbI KPUCTAJUTUYECKUX 1 0 0

peeéToK

https://m.edsoo.ru
/00adbac6
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Kontponbsnas pabora Nel mo
teme «lToBTOpeHue u
yriryOaeHne 3HaHUN
OCHOBHBIX Pa3/iesioB Kypca 8

KJ1acca
bubmoreka
Knaccuukanust XuMudeckux LOK
€aKIMi MO pa3InyHbIM
P P https://m.edsoo.ru
MpU3HaAKaM
P /00adbchO
ITonsiTue o ckopoctu bubnmmnoreka
XUMHUYECKON PeaKIuH. HOK
[TonaTHe 0 TOMOT'EHHBIX U https://m.edso0.ru
TeTEPOTrCHHBIX PEAKITUAX /00adbe9a
ITonsiTEe O XUMUUYECKOM
paBHOBecuU. DaKTOPBI, bubmuoTeka
BJIMAIOIINE HA CKOPOCTh [HOK
XMMHUYECKOM pEeaKIVy U https://m.edsoo.ru
IMOJI0KEHUE XUMHYCCKOTO /00adc28c
paBHOBecHUs
bubmuoTexa
OKuCIUTENBHO- HOK

BOCCTAaHOBUTCIIBHBIC PECAKIIUU

https://m.edsoo.ru
/00adcade
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Teopust 31EKTPOTUTUYECKOM
nuccounanu. CuibHbIe U
crabble 3JIEKTPOIUTHI

bubmmnoreka
HOK
https://m.edso0.ru
/00adcd68

HoHHbIE ypaBHEHUS peakLUi

bubnnoreka
HOK
https://m.edso0.ru
/00add448

XUMHUYECKHE CBOMCTBA KMCIIOT
1 OCHOBAaHHI B CBETE
IpefCcTaBIeHUN 00
BIEKTPOIUTHYECKOU
JIHCCOLIMAIN

bubnuoreka
LHOK
https://m.edso0.ru
/00add5d8

XVWMHUYECKHUE CBOMCTBA COJIEN
B CBETE MMPE/ICTABICHUN 00
AIEKTPOIUTHYECKOU
JCCOLMALINU

bubanoreka
HOK
https://m.edso0.ru
/00add8b2

[Tonsarue o rugposnnse conei

bubmmoreka
HOK
https://m.edso0.ru
/00add9d4

O06001enne u
cUcTeEMAaTHU3alMA 3HAHUN

Bbubnmnoreka
HOK
https://m.edso0.ru
/00addd12
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[IpakTuueckas padora Ne 1.

bubmmoreka

«Perenue HOK
https://m.edso0.ru
AKCIIEPUMEHTATBHBIX 3a/1a9» 100addbfa
KonTtponbshas pabora Ne2 no bubnuotexa
TeMe «DJIEKTPOIIMTHYECKas [HOK
aucconuanus. XuMHYECKHeE https://m.edso00.ru
peakIuu B pacTBOpax» /00addecO
bubnuoteka
OO0mras xapakTeprucTuka
rajgoreHoB. XuMHUYECKHE HOK
. https://m.edso0.ru
CBOICTBa Ha MpUMeEpe XJopa 100addfe2
Xnoposonopona. ConsiHas bubnuotexa
KUCJI0Ta, XUMHYECKHE HOK
CBOMCTBa, NOJIy4€HHUE, https://m.edso0.ru
NpUMEHEHHE /00ade104
[IpakTueckas padorta Ne 2 o bubmuotexa
teme «llosrydenune consHon [HOK
KHUCIIOTBI, U3y4eHUe ed https://m.edsoo.ru
CBOICTBY /00ade348
Beruucnenus no ypaBHEHUSIM bubmuoTeka
XMMHUYECKUX PEaKLUil, €Cln [HOK
OJIMH U3 PEarcHTOB JIaH B https://m.edso0.ru
H30BITKE /00ade488
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bubmmoreka

OO6m1ast XxapakTeprCTHKA HOK
aneMeHToB VIA-Tpyniibl https://m.edso00.ru
/00adeb4a
ANOTPONHBIE MOAN(PUKAITUU bubnuotexa
cepsl. Haxoxaenue cepol u €€ [HOK
COCIMHEHHUI B IPUPOJE. https://m.edso00.ru
XUMHYECKHE CBOWCTBA CEPBI /00ade64a
bubnuotexa
CepoBonopo/, CTpoeHue,
¢busnyecKknue U XUMHUYECKHE HOK
cBoficTEa https://m.edsoo0.ru
/00ade802
Oxcuasl cepbl. CepHast bubmuoTeka
KUCII0Ta, (PU3UUECKHE U I[IOK
XUMHYECKIE CBOMCTBA, https://m.edsoo.ru
MIpUMEHEHUE /00adea28
XUMHYECKHE pPEeaKIuH,
JeKallye B OCHOBE
IIPOMBILIIEHHOT O crocoba bubamorexa
IIOJIY4EHHSI CEPHOM KHUCIIOTBI. LOK
XuMHYECKOE 3arps3HEHUE LL o i
/00adec8a

OKpY’KarOILEH Cpe/ibl
COEIMHEHUSIMH CEPBI
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bubmmoreka

Brruncienne maccoBoii 1011 HOK
BBIXOJ[a MPOJIYKTa PEAKIINU https://m.edso00.ru
/00adec8a
OO0mas xapakTeprucTuka
bubmuoTeka
aneMeHToB VA-rpynmsl. A30T, 1IOK
acIpocTpaHEHHE B MIPUPOJIE,
g)mnlt)lecg/le u XI/IMI/I‘IECIE)I/Ie hitps.//m.edseo.1u
. [00adeeab
CBOMcCTBa
bubmuoteka
AMMUaK, ero Gpu3HYECKHe U
. [HOK
XMUMHYECKHE CBOWCTBA,
MONTyYeHNe U TPUMEHEHU e https.//m.eds00.ru
y P /00adf004
[IpakTnueckas padorta Ne 3 mo BP(I)GIJEHOTeKa
teme «IlosryaeHne amMmmuaxa, 1
M3Yy4YEHHE ero CBOMCTBY» https' /m.eds00.ru
i /00adf180
" bubmuoteka
A3oTHas xucnora, eé
I[HOK

(1)I/I3I/I‘IGCKI/IG U XUMHYCCKHUC
CBOICTBa

https://m.edsoo.ru
/00adf306
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Hcnonbs30BaHuE HUTPATOB U

COJIEW aMMOHHSI B KAUECTBE bubmmoreka
MUHEpaJbHBIX Y00 pEHUH. HOK
XUMHYECKOe 3arpsi3HeHNe https://m.edsoo.ru
OKpY’KaroIen cpeibl /00adf518
COEAMHEHMSIMU a30Ta
®ochop. Oxeun docdopa (V) bubmuoTexa
u pocdopHas KUCIIOTA, [HOK
¢busnyecKknue U XUMHUYECKHE https://m.edsoo0.ru
CBOWCTBA, MOJIy4YCHHE /00adf68a
Hcnonb3oBanue pocharos B bubmuoTeka
Ka4yeCTBEC MUHEPAJIbHBIX HOK
ynoopenuil. 3arps3HeHue https://m.edsoo.ru
MIPUPOJIHON cpenbl GpochaTtamu /00adfc20
bubmuoTexa
VYriepon, pacnpocTpaHeHHue B
[HOK

npupoze, pusndeckue u
XMMHYECKHE CBOMCTBA

https://m.edsoo.ru
/00adfd9c
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Oxkcunpl yriaepoaa, ux
(bu3NYEeCKNe U XUMHYECKHE
CBOMCTBa. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

bubmmnoreka
HOK
https://m.edso0.ru
[00adfebe

VYrojpHas KUCIIOTA U €€ COJIU

bubnmnoreka
LHOK
https://m.edsoo.ru
/00ae006¢

[Ipaktryeckas padota Ne 4 mo
teme "Ilonmyuenue
YIJIEKUCIIOro Tasa.
KauectBeHHas peakuus Ha
kapOoHaT-uoH"

bubmmnoreka
HOK
https://m.edso0.ru
/00ae027e

IlepBoHavasbHBIE TOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK
0 COEIMHEHUSX YIIepoaa

bubmmoreka
HOK
https://m.edso0.ru
/00ae054e

Kpemnuii u ero coenuHeHus

bubmmoreka
HOK
https://m.edsoo.ru
/002e080a



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

[IpakTuueckas padorta Ne 5.

bubimnoreka
Pentenune
HOK
AKCIIEPUMEHTAJIBHBIX 3a7a4 10
ente «Basi el https://m.edsoo.ru
TeMe «BaxxHelmm
/00aeQbf2
HEMETAJUIbl U UX COSTUHEHU
buobmmoreka
KonTtponbshas pabora Ne3 o LIOK
TeMe «BaxkHenmme
https://m.edsoo.ru
HEMETAJUIBI U UX COEIUHEHUS
a /00ae0e18
OO61as xapakTeprucTuka
XAMHUYECKUX 3JIEMEHTOB —
bubmmoreka
MeETaJIII0B. MeTtayumueckas oK
CBSI3b U MeTaJuInYecKas I
S — https://m.edsoo.ru
KpUCTAJTAYECKAas PEIIETKA.
P P /00ae103e
dusnueckue cBOMCTBA
METAJIJIOB
XHUMHWYECKHE CBOIICTBA bubmmoreka
METaJJIOB. HOK
DJIEKTPOXUMUYECKUI PsiT https://m.edsoo.ru
HaPsKEHU METaJIOB [00ae1156



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

OO61me crocoObl MOyYeHHUS

MeTauioB. CITaBhbl. bubmmoreka

Beryucrienus no ypaBHeHUAM [HOK

XUMHYECKUX PEAKLIHMI, €CIIU https://m.edso00.ru

OJIMH U3 peareHTOB COAEPIKUT /002e1156

MpUMECH
bubmmoTeka

[Tonarue o koppo3uu HOK

METaJUIoB https://m.edsoo.ru
/002e1278
bubmmoTeka

IllenouHbIe METAILIBI TOK
https://m.edsoo.ru
[00ae14b2
bubmuoTeka

OKcHuAbl U TUAPOKCHUABI HOK

HaTpHs U Kajaus https://m.edsoo.ru
[00ae14b2
bubmoreka

[[leouHO3E€MENBHBIE METAIUIBI HOK

— KaJIbIIUW U MarHui https://m.edso00.ru
[00ae15e8
bubmoTeka

Baxueimme coenuHenus ILIOK

KaJbITUs https://m.edso00.ru
/00ael5e8

O06001eHne u

cUCTEMAaTHU3allMA 3HAHUN



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

JKEcTKOoCTh BOABI M CIIOCOOEI
e€ ycTpaHeHus

bubmmnoreka
HOK
https://m.edso0.ru
/002e1886

[IpakTueckas padota Ne 6 mo
TeMe "JKECTKOCTh BOJEI U
METO/bI €€ ycTpaHeHus"

bubauoreka
HOK
https://m.edsoo.ru
[00aelae8

AmroMuHAN

bubauoreka
IHOK
https://m.edsoo.ru
[00aelc64

AmdoTepHbIe cBOICTBA
OKCHJIa ¥ TUAPOKCUIA

Bbubnmnoreka
HOK
https://m.edso0.ru
/00aelc64

Keneso

bubmmoreka
HOK
https://m.edso0.ru
/00ae1d86

OKCHTBI, TUAPOKCHIIBI i COJTA
xenesa (I1) u xenesa (IIT)

bubauoreka
HOK
https://m.edsoo.ru
/00ae35e6

O000111€H1E U
cucTeMaTHu3alusa 3HaHUU



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

[Ipaktuueckas padorta Ne 7.
Pemenue
AKCIIEPUMEHTAIbHBIX 33724 110
Teme «BaxkHeimme MeTaisl 1
HUX COCIIMHCHUSDY

Bbubnmnoreka
HOK
https://m.edso0.ru
/00ae3de8

Bbruncnenust no ypaBHeHUSAM
XMUMHMUYECKUX peaKui, ecliu
OJIMH U3 PEarcHTOB J1aH B
N30BITKE UM COLEPKUT
npumecu. Berancnenus
MaccoBOH J10JIM BBIXO/A
MPOJIYKTa PeaKuu

bubauoreka
HOK
https://m.edsoo.ru
/002e1750

O06001eHne u
cUcTEMAaTHU3AalMA 3HAHUN

Kontponbshas pabora Ned mo
TeMe «BaxkHeie MeTabl |
VX COCIIMHEHHSD»

Bemectsa u Matepuansl B
MMOBCCAHECBHOM KU3HU
YeJIOBEKa

bubauoreka
LHOK
https://m.edsoo.ru
100ae3f50

XUMHUECKOE 3arpsa3HEHNE
OKpY’KaroIlen Cpebl

Bbubnnoreka
HOK
https://m.edso0.ru
/00ae4270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

bubmmoreka

6 | Posb xuMuu B penieHUH 1 LIOK

5 | 2KOJIOTHYECKHUX MpodieM https://m.edsoo.ru
[002e4270
bubmmoTeka

6 | PesepBHbIif ypok. O60061eHNe 1 [HOK

6 | wucucremaruszaius 3HAHUN https://m.edso0.ru
/00ae0d0a
bubmoTeka

6 | PesepBHbiii ypok. O6o0meHne 1 ILIOK

7 | wcucreMaruzanus 3HAaHUN https://m.edsoo.ru
/00adb33c
bubmuoTeka

6 | PesepBHblil ypok. O600mIeHNE 1 LIOK

8 | wu cucremaruzanus 3HaHUN https://m.edsoo.ru
[00ad9ch2

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



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




YYEBHO-METO/JIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
AxnuonepHoe obmiectBo «M3narensctBo «lIpocBenienue»

* Xumus, 9 kinacc/ 'adpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AknronepHoe o61miectBo «M3narenscTBo «IIpocBemienne»

METOIANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA
[ToypouHnbie pa3pabOTKH ypoKa

HAD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru
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