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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEeIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaibHOI
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTIIIMU IPENOoJaBaHus YIeOHOTO MpeaMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranuzanusx Poccuiickoin @eneparui.

[Iporpamma mo xumuM JA€T MpEACTaBIEHUE O LEsIX, OOIed cTpareruu o0ydeHus,
BOCIIMTaHUSI U Pa3BUTHUS OOY4YalOLIUXCSl CPEACTBAMM Y4YEOHOro IpeaMeTa, yCTaHABIMBAET
00s3aTeNnbHOE NPEIMETHOE COJepkKaHue, MPeIyCMaTPUBAET paclpeesieHue ero mo kjiaccam U
CTPYKTYpHUpPOBAHHUE IO pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, ONPEAEISET KOJIHMUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKHU COJIEp’KaHUs, PEKOMEHAYEMYI0 IOCJEeI0BaTEIbHOCTh
W3YYEHUS XUMHUHU C Y4ETOM MEKIIPEJIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKH y4eOHOTO
rpolecca, BO3pacTHBIX 0COOEHHOCTE 00yUaroluxcs, ONnpeaesieT BO3MOXHOCTU NpeaAMeTa s
peaninzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 001Iero o0pa3oBaHHusl, a TakkKe TpeOOBaHUI K pe3yinbTaTaM 00y4eHHs] XUMUU
Ha YpOBHE IleJied WM3y4eHHs] NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NEeSITENbHOCTH 00Y4aroIerocst o OCBOCHUIO Y4eOHOTO COJIEp>KaHusl.

3HaHHUE XUMHH CIIY>KUT OCHOBOH i (POPMHUPOBAHHSI MUPOBO33pEHUS 00YUaIOIIErocs, ero
MIpe/ICTaBICHUI 0 MaTepuaIbHOM €IMHCTBE MUPA, BXXHYIO POJIb UTPAIOT (POpMUPYEMbIE XUMHEH
IIPEJCTABICHUS O B3aMMOIPEBPALECHUAX SHEPTUU U 00 3BOJIOLMU BELIECTB B IPUPOAE, O MYTIX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, TTUIIEBON M IKOJIOTHUECKOM 0€3011acCHOCTH, MPOOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl camMoOpa3sBUTUS U (OPMHPOBAHUSA
KYJIBTYpBI TMYHOCTH, €€ 001IeH U QYHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATENbHOCTH,  JKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOJAMMBIX KaK B IIOBCEJHEBHOW JKM3HM, TaKk M B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CIeUUu(UKON HAaydHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €JMHCTBO MPUPO/IbI U YETIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU
€CTECTBEHHO--HayYHO! IT'paMOTHOCTH 00yJaroIuxcs;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHbIM
3HaHUSAM, K TPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTUYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHHWU XMMHUHU O0ECHeyuBarOTCs Crenu(puKoil coaepikaHus
y4eOHOTO MpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUA XUMUHU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX MIOHATUN OPraHUYECKON XUMHH.

CtpykTypa colepaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopepaHHe CKIAIbIBAE€TCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI



CTPYKTYPHO OPIaHM30BaHbl 110 IPHUHLHUITY IOCJIEOBATEIBLHOIO PAa3BUTHsI 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHMSI O CTPOCHUH aToMa U XMMUYECKOMU CBSI3H;

— IPEJCTABICHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMY BEIECTB B pPACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOIYYEHHBIX H
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEAOBATENbHO OT OJHOTO YPOBHS K JpYyromy,
BBIMIONTHAS (DYHKUUU OOBSICHEHUS W TPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHSI W BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUS U TIOJYyYEHUs U3yJaeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKOM COCTAaBJAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN NPOUCXOAUT (OPMHUPOBAHUE 3HAHUI OCHOB XUMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITeTbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHATHUI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX O000OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HaHMsI IPU U3yYEHUH BEUIECTB U XUMUYECKUX PEAaKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M UX MNPUMEHEHUH B Yy4yeOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEI0BATENbCKOM AEATEIbHOCTH, OCBOCHUH MpaBUil O€3011acHOrO
oOpaleHHs ¢ BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHUU Ha ypOBHE OCHOBHOIO OOLIEro oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
pUOOpENH TaKue 1EeH, KakK:

— (hopMupOBaHHE MHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY HPHUHATUIO peEIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

— HAamnpaBJICHHOCTb OOydYeHHMs Ha CHCTEMaTH4YecKoe MpHoOIIeHHne OOydaromuxces K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHUS,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOUYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIET0 MHpa, UCHOJb3Yys 3HAHUSA U
OMNBIT, TOJYyYEHHBbIE IPH H3YYEHUM XHMHUHU, MPUMEHATh MX MpPHU pELIeHHH MpolsieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [IEGHHOCTH
XUMUYECKUX 3HAHUHM A7 BBIPAOOTKU HKOJIOTMYECKH L€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHMsI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOIHOMN
Cpenpl;

—pa3BUTHE MOTUBAIMH K 00y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEeH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HAIlPaBJIEHHOCTH JalibHEHIIero 00yueHus..



OOr11iee YUCIIO YacoB, OTBEACHHBIX JIJISI U3YYCHHsS] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COIAEPKXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KWU3HU YEIOBEKA. XHMMHS B CUCTEME HaykK. leina u
BemecTBa. Pu3HUecKue CBOMCTBA BEUIECTB. ArperarHoe cocrossHue BemectB. llonsatue o
METOJ1aX MOo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3eieHusi CMeceil.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKoH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENIbHAS aToMHast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAs
Macca. MaccoBast J10JisI XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anMoOCBSI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tol mo opMysiaM XUMHUUYECKUX COCTMHEHUH.

dusznueckue M XUMHUYECKHE SIBICHHUS. XUMUYECKas peakuus v e€ MPU3HAKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMUUYECKHE ypaBHEeHUs. Knaccupukamms XUMUIECKUX PEaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIOH, MpaBHJIaMd paObOTHl B JIAOOpAaTOpUHM W MPUEMAMHU
oOpareHust ¢ J1abopaTopHbIM O0OpYIOBAaHMEM, M3yY€HHWE W OMUCaHWE (PU3NUECKHX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAcHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIb/IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SBJIECHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKMX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pactBopoM coiu Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHUE, BHINApUBAHUE, AUCTUILISALNUA,
xpomatorpadus, TMpoBeIeHWE OYUCTKA TMOBAPEHHOM coNM, HaOMIOJECHHE U  OIHCaHUE
pEe3yJIbTaTOB MPOBEACHUS OIbITa, HILIIOCTPUPYIOLIEr0 3aKOH COXpPaHEHHs] MAacChl, CO3/aHue
Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluyu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHs KUCIOpOJa B JlabopaToOpuH U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoaupUKanus
KHCTIOpO/Ia.

TemmoBoit > dekT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHsS, OK30- U
SHAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroiab M METaH. 3arpsi3HEHHE BO3/AyXa, YCUIIEHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxokneHue BojopojJa B INPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoydeHusi. KuciaoTel u conu.

MonspHblii 00bEM ra3oB. Pacué€rbl o XUMHUUECKUM YpaBHEHUSIM.

®dusnueckue cBorMcTBa BoAbl. Boma kak pactBoputens. PactBopel. HaceiieHnblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BelIECTBa B
pactBope. XumMuueckue cBoicTBa BoJbl. OcHOBaHUs. Ponb pacTBOpoB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHHE MPUPOJHBIX Boja. OXpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKcu10B. PU3nUecKre U XMMUYECKHE CBOICTBA OKcH0B. [lomyueHne okcuaos.

OcnoBanms. Kiaccudukanus oOCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHHUS.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugukanus kucinor. Homenknatypa kucinot. OU3NUEcKue M XUMHUIECKUE
cBoiicTBa KuCIOT. P akruBHocTu MmetaiuioB H. H. bekerosa. [lonyueHne Kucior.

Comu. Homenxknarypa coseil. @usznueckue U XMMHUYECKHE cBOMcTBa coseld. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpEJIEJIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOJIyueHue, coOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U TNpEKpallleHHs ropeHus (mokapa), 03HaAKOMIIEHUE C
oOpa3liaMu OKCHJOB W OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacrno3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPHAIOB), HAOMIOIEHHE 00pa3IloB BEMIECTB KOJUYECTBOM
1 Mousb, UccrenoBaHue OCOOCHHOCTEH PACTBOPEHMsI BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [10JIell PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUAJIOB), UCCIIEOBaHHE 00pa3l0B HEOPraHMYECKHUX BEIIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHO# KHCIOTHI, KHUCIOT C METaUlaMH,
peakuuii HeWTpalau3aluM, I[OJy4eHHE HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux sjaementos Jl. W.
MenpaesieeBa. CtpoeHne aToMOB. XUMH4YecKas ¢BfA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(PUKALMKA XUMHUYECKUX djeMeHToB. [loHsiTHEe 0 Tpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOpbIe 00pa3yoT aM(pOTepHbIe OKCUIBI U THUIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux aiemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u miauHHONepuonHas ¢opmbl I[lepuonudeckoil cUCTEMBI
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX snep. HW3otombl. Onektponsl. CTpoeHue
ANIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX dNIeMeHTOB [leprnoanyeckoil cuctemsl
J. W. MengeneeBa. XapakTepuCTHKa XUMHUYECKOTO »JJIEMEHTa IO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pPaauyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYINaM U MEPUOIAM.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (monstpHast u HETOJIsIpHAas) CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 71eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3Y4YCHHE OO0pa3IOB BEIICCTB METAIUIOB M HEMETAUIOB, B3aUMOJICHCTBUE THUIPOKCHIA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TrOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MexXIpeAMETHBIX CBSA3EH MPH M3YUYCHHH XUMHUH B 8 KJIacCe OCYIIECTBIISICTCS
Yepe3 WCIOJb30BaHHE KakK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSTHH, TaK W TOHSTHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IHUKIIA.

OO0mue ecTeCTBEHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THUIOTE3a, TEOPHSs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUI 3apsij, BEIIeCTBO, TENO0, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, a3, (U3MYECKHUE BEIMYHMHBI, CIMHHIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIIaeMbl€, TOIIJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kallus, KaJblUsl U HUX COCAWHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoii cucteme u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKOW PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCTUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHUYECKUX PeakIUil M0 pa3IU4HbIM MpH3HAKaM (IO YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO y4YacTHIO KaTajau3aropa). JK30- U
SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [loHarre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [[OHSATHE O TOMOreHHBIX M TIeTEepPOreHHbIX peaknusx. llonstue o
karanuze. [loHsTHe O XuMHUUeCKOM paBHOBecHHM. DaKTOphl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTENIBHBIE PEAKIMM, 3JIEKTPOHHBIM OaJaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CocTaBieHHE YPABHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCTIOJIb30BaHHUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEEKTPOJIUTHl. KaTuoHsl,
aHUOHBI. MeXaHM3M [HCCOIMALIMKM BEUIECTB C pPA3JIMYHBIMM BUJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHMS peakuuil. CBoIiCTBa KHUCIOT, OCHOBAaHUN U COJIeH B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HEeMeTauloB (TpaduTa M anMmasa), CIOXKHBIX BEIIECTB (XJIOpuia HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, Ipoliecca AUCCOLUAIMU
KHUCJIOT, Imejoyedl MU cojieil (BO3MOKHO MCIIOJIb30BAaHUE BHJIEO MaTepHalioB), MpPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHEe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX pEakiuil (ropeHue, peakuuu pa3iokKeHHs, COCTUHEHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKIUi Ha HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IPOCTBIX BELIECTB — TIaJIOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCUCTBHE C MeETaJIlaMH, HEMETallJIaMH,
menouamu).  XsopoBojopos. ConsHas — KHACIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YCHUE,
npuMeHeHue. JleficTBre XJ1opa U XJIOPOBOJOPOia Ha OPraHMU3M 4eJloBeKa. BakHeumue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPONHbIE MOAU(DUKALMKM KUCIOPOJA U cepbl. XUMHUUECKUE CBOICTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (PU3UYECKHUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak HpeNCTaBUTENs Kilacca KHUCIOT M creuugpuyeckue). XHUMUYECKHE pPEakluy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOThI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B Ipupoae. XHMHYECKOE 3arps3HEHUE OKpYXKarolled Cpenbl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHW OKHCICHUs. A30T, pacHpOCTpaHEHHWE B Npupoje, (Qusnueckue u
XUMUYeckue cBoiictBa. KpyroBopoT a3ora B mpupoje. AMMHaK, ero (pu3nyeckue 1 XMMHUYECKHe
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa (00LIME Kak MpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHCIOTHBIE
JOX/W, 3arps3HEHHE BO3[AyXa, MOuYBbI M BOJOEMOB). Docdop, amaoTponHble MOAUPHUKALINAN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcmosnp3oBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOPEHUH.

OOmast xapakrepuctrka 531eMeHTOB |VA-Tpynnbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHbBIE MOJU(HUKALINN, PACTIPOCTPAHEHHE B
npupoje, GU3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuns. KpyroBopoT yriepoaa B mpupoe.
Oxcunel yriepoja, ux (pu3nyeckre U XUMUYECKHE CBOICTBA, ICHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIJICHUs KIMMarta, MTapHUKOBBIM A ¢eKT. YToibHas KHUCIoTa U e€
cony, WX (U3MYEeCKHe W XWMHUYECKHE CBOICTBA, TOJy4YeHHWE W TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOOHaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TOHATUS 00 OPraHUYECKHUX BEHIECTBAX KaK O COCNMHEHHAX YIiIepoja
(MeraH, 9TaH, OSTWUJIEH, alleTWIEH, STaHOJ, TIJUUEPUH, YKCycHas kuciota). I[Ipupoansie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJb B OBITY M TPOMBINIIEHHOCTH. [[OHITHE 0 OMOJIOTUYECKH BaXXHBIX BEIIECTBAX:
KHUpax, Oenmkax, YriaeBoJaX — W WX pPOJM B JKH3HH 4YelIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kuciote. CHIIMKATBI, UX MCIOJb30BaHNE B OBITY, B POMBIIIUICHHOCTH. BaskHeimme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOTO UCTOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B IIOBCEAHEBHON KU3HU.

Xumuueckuil IKcnepumenm:

M3y4eHHe 00pa3lloB HEOPraHUYECKUX BEILIECTB, CBOMCTB COJISTHOM KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTIBITHI,
oTpaxaromue (GU3MYECKue U XUMHYECKHE CBOICTBA rajoreHOB U MX COEIUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUIECOMATEPHANIOB), O3HAKOMJIEHHE C 0OpasliaMH XJOPHAOB (TaJOreHHI0B),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEPUANIOB), HAOMIOJEHHE Tpollecca OOYrIuMBaHUsA  caxapa TMOJ  JeHCTBUEM
KOHILIEHTPUPOBAHHON CEpHOM KUCIOTHI, U3yUCHHE XMMHYECKUX CBOWCTB pa30aBJICHHOI CEepHOM
KHUCITIOTBI, TIPOBEJICHIE KAYeCTBEHHOM peakInH Ha cynb(aT-uoH U HaONIO/IeHWE MpH3HAKa e
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochopHBIX yroOpeHui,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U H3YYCHHE CBOWCTB aMMHakKa, IpPOBEACHUE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdar-HOH W H3ydYeHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCTOJb30BAHUE BHUIEOMATEPUATIOB), M3yUYe€HHE MOJENell KpHUCTAIMYECKUX PEIETOK anMasa,
rpaputa, ¢ymiepeHa, O3HAKOMIJIEHHE C TPOLECCOM aACcOpOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM NPOTHBOrasa, NoJydyeHHe, COOMpaHue, paclio3HaBaHUE
U M3y4eHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4Y€HHE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOJIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETaJUIbl U UX COCTUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepHCTUKa XWMHUYECKUX OJIEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. M. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeraioB. MeTalnueckas CBsS3b M METaUIMYecKas KpUCTAIIMYeCKast
peméTka. DIEKTPOXUMHUYECKUU psifl HANpsDKeHUH MeTauioB. DU3MYECKUe U XUMUYECKUE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3un. CIUIaBsl (CTaJlb, YYTYH, TIOPATIOMUHHMN, OpOH32) U
UX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lesrounble MeTauIbL: TOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJIEHUE B mpupojie. Ouznueckue u XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenune
IIEJIOYHBIX METAJIJIOB U UX COCTMHEHHIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojoxeHue B [leprnoandeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHJI, TUAPOKCU, coyn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosioxkeHue B Ilepuonnueckoi cucrtemMe XuMHYecKux siaeMeHtoB [ .
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
ATIOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCH/IA ATFOMUHMSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucteme xumudeckux osaemeHtoB [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa H
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C OO0pa3llaMl METa/IOB M CIUIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
W3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHIA KAJIbLIUS U HATPHs C BOJOH (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS JKele3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KaJjblMs, allOMUHUA, UHKa, xene3a (I1) u xenesza
(1), memu (11), HabnromeHKe U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH HMOHAMH HATPHS,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHelllne MeTajljibl U UX COETMHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B IOBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKMX peaknuii B ObITy. IlepBas moMomip Mpu XUMUYECKHX OXOTrax M
OTpPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH cpeabl (MpeenbHas I0MyCcTUMas KOHIEHTpalus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).

Mesicnpeomemmuuoie cea3u

Peanuzarus MexnpeaMeTHBIX CBS3€H MpHU U3YYEHUH XUMHUU B 9 Kilacce OCYILECTBIIAETCS
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATUN, TaKk U TOHSATHH,
SIBJISIFOLLMXCSI CACTEMHBIMU JJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHSTHS: HAYYHBIM (akT, THIOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

@dwusmuka: Marepus, arToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIBI,
paavOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUN 3aps], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKAs pEUIETKa, CIUIaBbl, (U3UYECKUE BEJINYUHBI,
€IMHULIBI U3MEPEHUSI, KOCMUYECKOE ITPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATENIbHbIE BELIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOABI, IMOJIE3HBIC
HCKOIIae€Mbl€, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIu4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHHS
JOCTUTAIOTCS B X0OJI¢ 00YYEHHUsI XUMUU B CIMHCTBE YICOHOW M BOCIIUTATEIBHON JIEATCILHOCTH B
COOTBETCTBUM C  TPAJAUIHOHHBIMA  POCCUUCKHUMHU  COLMOKYIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MPAaBWJIAMH M HOPMAaMH TOBEJCHUS U
CIOCOOCTBYIOT IIPOIECCaM CAMOTIO3HAHWSI, CAMOPA3BUTHSI U COIMATIM3AIMHA 00YJaIOITUXCA.

JIMYHOCTHBIE PE3YNIBTATHl OTPAKAIT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIUA W PACHIMPEHHUE OIbITa JEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY
HacJeAWi0, MOHWMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW WMH(MOpMAaIel O MepeOoBhIX JOCTHKECHUSIX U OTKPBITHUAX
MHUPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSIX 00 yCTpOWCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMATBHBIX HOPMaxX W TpaBWaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE, KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B 00IIEeCTBEHHO TTOJIC3HOM,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOM M JPYTHMX BHUIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM EATELHOCTH MPH BHITIOJIHEHHH YY€OHBIX, ITO3HABATEIbHBIX 3a/1a4,
BBITIOJTHEHUH XWMHYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHHUIO M B3aWMOIIOMOIIIM B TPOIIECCe ATOM y4eOHOW IesATETHHOCTH, TOTOBHOCTH
OILICHUBATh CBOE IMOBEICHUE W TMOCTYNKM CBOMX TOBApUIIECH C MO3UIMU HPABCTBEHHBIX W
MPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIEACTBUIA MOCTYIIKOB;

3)EHHOCTH HAYYHOT'0 MO3HAHMS .

MHUPOBO33PEHUYECKHUE  MPEJCTABJICHUS O  BEHIECTBE M  XMMHYECKOW  peaKIiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W COCTAaBJIAIONIME OCHOBY JUIS
MMOHUMAaHMsI  CYIIHOCTM HAay4YHOM KApTUHBI MHpa, TMPEACTaBJICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUSI MPUPOIbI, B3AUMOCBS3SAX YEIOBEKA C MPUPOJHON CPElOi, O PoJIH
XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[03HABAaTEJIbHbIE MOTHBbBI, HAIlpPaBJICHHbIE HA IOJYyYEHUE HOBBIX 3HAHUW M0 XHUMUH,
HEOOXOaUMBIC JUIsI OOBSICHEHHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBJICHUH, ITO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENBCKON KYJIbTYphI, B TOM YHCII€ HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JHUTEpPATypOH, JOCTYMHBIMU TEXHHUYECKUMHU CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

MHTEpeC K OOYUYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIBCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHsI B JajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHUE IEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HMU, OCO3HAHME TOCIEACTBUNA M HENPUATHE BPEIHBIX
MpUBBIUEK (YHOTpEONEHUSI alKOroJs, HApPKOTUKOB, KYpEeHHs), HEOOXOAMMOCTH COOIIOJCHUS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
Tpyly W pe3yjbTaraM TPYJIOBOW JEATEIbHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCTEemHONW MPO(GECCHOHAIBHOW NEATEIbHOCTH H
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6)3K0/10rH4€eCcKOro BOCIIUTAHUSA:

DKOJIOTHYECKH 11€71ecCO000pa3HOe OTHOIICHUE K MPUPOJIE KaK UICTOUYHUKY KM3HU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMsS, MOHUMAHUE LIEHHOCTH 3JI0POBOrO0 M 0€30MacHOro oOpasa »KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHHKE LIEHHOCTH COOJIIO/IEHNUs MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaK)Ke B CUTYAIIMX, YTPOKAIOIIUX 3JJ0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XUMHUHU, IKOJOTHUECKOTO MBIIIJICHHS, YMEHHsI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLIMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIEISIIOT 3HAuYMMBbIE Ul (popMHUpOBaHUs
MHPOBO33pEHHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOPHsl, IPUHLMII, TUMoTe3a, (HakT, cUcTema,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPEeAMETOB (POPMUPOBATH MPEICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTUHE MHpa, U YHHUBEpCaJbHbIE yueOHbIE NeHCTBUA (TIO3HABaTeNbHBIE,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NS TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

YMEHUSl HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUJIEHUS MPU OCBOCHMM 3HAHMIA:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH MOHATUSMU), UCIIOIBb30BATh MOHATHUS AJIS1 OOBSICHEHHS
OTIENbHBIX ()aKTOB U SIBICHUM, BBIOMpATh OCHOBAaHUS M KPUTEpUHU s KiaccuUKanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 00BbEKTaMU U3YyYeHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, I€yKTUBHBIE,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yYMEHHE TMPHUMEHSTHh B IMpOliecce MO3HAHMs MOHATHUS (NMpeaIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKHI 3HaK (CUMBOJ DJIEMEHTA),
xuMuueckas ¢opMyna U ypaBHEHHE XHMHUYECKOW peakluu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OTHUX MOJEIBHBIX TMPEACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKK€ B KAuyeCTBE OCHOBBI JUI1 (OPMHPOBAHHS THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOIIEcca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €r0
pe3yabTar, (GopMyIHpOBaTh OOOOIICHHS W BBIBOJBI IO pe3yjibTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHUEBBIONPATh, aHAIN3UPOBATh U MHTEPIPETUPOBATH HH(POPMAIIUIO PA3IUYHBIX BHJIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJEp)KaHWs, CIPaBOYHBIE TMOcoOWs, pecypchl HHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3IMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOpPMAILIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JUIS BBITIOJTHEHUS YI€OHBIX M TO3HABATEIBHBIX 3a7a4
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHEe OIbITa B OOJACTH WCIOJIB30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTHBHOTO MCIIOJIB30BAHHS PA3ITUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCTOJbh30BaTh W aHAIM3UPOBATH B Ipolecce ydeOHOW W HCCIeI0BATEIhCKON
JEeSITeNbHOCTH MHPOPMAIIUIO O BIUSHUYU IPOMBIIUIEHHOCTH, CEJIbCKOTO X03SICTBAa U TpaHCHIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe nuajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCHUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pPe3yJbTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIEpPUMEHTa (J1abopaTOpPHOrO OIbITa, JA0OPATOPHON pabOThI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOTO MMPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTENbHOH U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB W COTJIACOBaHMUSA MO3UIMK (0OCyXAeHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LIEeTIH AEATeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIUPOBaTh M NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATENBHOCTh, BBIOWPAThH
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEIOKEHHBIH alTOPUTM JEHCTBHI MpHU
BBIMIOJIHEHUH 33JaHUN € y4€TOM TMOJIydeHHMsS HOBBIX 3HaHMH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIpeiaraeMble B YCIIOBUH 3aJaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB II0 OCBOCHHUIO OO0S3aTENBHOTO COJEpKaHMS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSAIOT: OCBOEHHBIE



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue Ui
IpeIMeTHON obnacTu «XHUMHS», BHUIBl ACATEIBHOCTH MO MOJIYYEHMIO HOBOTO 3HAHUS, €ro

UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHI: aTOM, MOJIEKYJa, XUMHUUYECKUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTAa B COEAMHEHHM, MOJISIPHBII OOBEM, OKCHJI, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupUKaus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
oOMeHa, 7K30- U SHJA0TEPMHUUECKUE PEAKINH, TETNIOBOU Y3PPEKT peakiuu, siApo aToMa,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAst KOHLIEHTPaLKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMUYECKUX TMOHATUH M TNPUMEHSTH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIOJIb30BaTh XMMMYECKYI0 CHMBOJIUKY JUISl COCTaBlieHHS (OpMysn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

ONpeNeNiTh BAJIEHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIEeHTHAs! M NOHHAs) B HEOPTaHUYECKUX COETUHEHHUSAX;

packpsiBaTh cmbica Ilepuoamyeckoro 3akona [[. M. MeHnaeneeBa: 1eMOHCTpUPOBATH
[IOHMMAaHHUE IEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKMX JIEMEHTOB OT MX
noynokeHus B llepnoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHa ABOTazupo;
ONMCBIBATE M XapaKTepu3oBaTh TabauuHyro ¢(opMy Ilepuonmueckoil cuctemsl
XMMUYECKHUX 3JEMEHTOB: pasziMuaTh IMOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«obounas noarpynna (b-rpynma)», manble u OoJsiblIME NEPHOABI, COOTHOCHUTH
00o03HaueHusl, KoTopele UMetoTcst B Tabiuue «llepuonmueckas cucteMa XUMHUYECKHX
aneMmeHToB JI. YI. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOCHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05M);

KJIaccu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMYECKHE BELIECTBA, XUMUUECKHE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIacCOB, IOATBEpPXKJas ONMCAHME IPUMEPAMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO JIeMEeHTa 1o (hopMysie COeMHEHUsI, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH pEaKnu;



IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTENBHON NEATENbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHNE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB U XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IIO3HAHUS  —  HAOIIOJEHHE,  HU3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClIeI0BaTh IIpaBWJIaM IOJb30BAaHUS XMUMHUYECKOM TMOCYJOoM U  1a00paTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB C OMPEAECIEHHON MacCOBOW JOJIEN pacCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENIOUEl U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTaNEnH, METUIIOPAHXK U JPYTHUE).

K xoniry obydyenust B 9 kjacce mpeIMeTHBIE Pe3yJabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHATUH: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XMMHUYECKas peaklus, XUMUYecKas
CBSI3b, TEIUIOBOM 3PQEKT peakiuu, MOJb, MOJSPHBIN 00BEM, PacTBOp, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKasl JUCCOLMAIMUs, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKO€ paBHOBecHE, oOOpaTuMble U HeoOpaTHUMble peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUH,  OKUCIUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeAesabHO J0MyCcTHMAas
koHueHtpamus [1/IK Bemectna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

WCIOJIb30BaTh XHMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMyJn BEIIEeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTpEeNATh BaJCHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHX OJJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, IMPHHAICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynaam, BUJI XUMUYECKOHN CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTaJIn4yeckasi) B HEOPraHWYECKUX COEAMHEHUSX, 3apsA]l HOHA IO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOAHBIX PACTBOpaX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBaTh cMbica [lepuoauueckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabanuHyo Gopmy Ileproanueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3jiuuyaTh MOHITHUSA «1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003HaueHHs, KOTOpble HUMEIOTCd B IepHOAMYECKOH Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsia s7pa, o0lee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IIpEJesiax MaJbIX NEPUOJOB U TJIaBHBIX MOAIPYINII C YYETOM CTPOECHHS
UX aTOMOB;



KHaCCI/I(i)I/IL[I/IpOBaTB XUMHUYCCKHUEC 3JICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUYCCKUC
peakuuu (10 YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATh) OOLIME W CcHenu(pUYecKue XUMHUYECKHE CBOICTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OITMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOUMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS peakuii HOHHOTO OOMEHa, YpaBHEHHs PEaKIUH,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTb CYMHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/II\/'I MmoCcpeaAcTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHHA, BO3MOKHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEUIECCTB, MAaCCOBYIO
JIOJTF0 XUMUYIECKOTO AJIeMEeHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHYECKOW TIMOCYIOW W  J1abOpaTopHBIM
00OpyJIOBaHHEM, a TaKXKe TMpaBWiIa OOpalleHUs C BEIECTBAMH B COOTBETCTBHH C
HUHCTPYKIUSAMH I10 BBIITOJTHCHHUIO Ha60paTOpHBIX XUMHUYECKHUX OIBITOB IO MOJIYYCHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, THIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATENbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHWA — HaONIoJeHHWe, H3MEpPeHHe, MOJEIHpPOBaHHeE,
AKCIIEPUMEHT (peabHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC

Ne KoaudecTBO 4acoB
HaumeHoBaHue pa3iejioB U TeM JyexkTponHble (U poBbIE)
n/ KonTtpoJbHbie IIpakTHYeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
n padoTsbI padoThI
Paznen 1.IlepBoHayajibHble XUMHYECKHE TOHSITHUS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU JESITEIbHOCTH YEI0BEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B 15 1
CUECTRA I XHMITICCKHE peariii https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2.BaxHelilme npeacTaBUTe I HEOPraHNYeCKUX BellecTB
bu6mmoreka [IOK
2.1 B .K I 0 6
O3AYX. RUCIOPOA. HIOHATHE 0O ORCHIax https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B ! e 8 2
OHOPOL. LIOTITHE O KHCHOTAxX H COMAX https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 Bona. P ! e 00 5 1 1
0418 LaCTBOPHI. LIOTUITHE 05 OCHOBAMLIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTaHUYECKUX 11 1 1 bubnuoreka [JOK
' COCIMHEHU https://m.edso0.ru/7f41837c
Utoro no pazueny 30

Paznea 3.1lepuoanuecknii 3axkoH u [lepuoanuyeckasi cucrema xummnueckux 3jemMeHnToB JI. U. MenaeneeBa. CTpoenne arToM0B. XUMHUYeCKas
cBsI3b. OKHUC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

3.1

[Tepuonnueckuii 3akoH u Ilepuoanueckas
CHCTeMa XMMHYECKHX deMeHTOB /. U.

bu6mmoreka [JOK
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

MemnneneeBa. CtpoeHue atoma

3.2 Xumunueckas cBiI3b. OKUCIUTEILHO-

3 bubmuoreka [JOK
BOCCTAaHOBUTEIIbHBIE PEAKLINHU https://m.edso0.ru/7f41837c
Hroro o pasery 15 ffffﬁfﬁf r(aﬁmlse,?c
PesepBHOE BpeMs 3 brbmmorexa LHOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

No Koau4yecTBo yacoB DJIeKTPOHHBbIE
; (m¢posbie)
n/ HaumeHoBaHue pa3esioB ¥ TeM MPOrPaMMBbI KoHTposbHbIE IIpakTHYecKue
Bcero o0pa3oBaTe/bHbIe
n padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBo U XMMHYecKHe peakHH
11 [ToBTOpEHue u yriydiieHne 3HaHu OCHOBHBIX 5 1 bubnnorexa [JOK
' paszesnoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyIHpL. +p https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmbl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PYITHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 aneMeHTOB |VA-rpynnsl. Yraepoa u KpeMHUi 8 1 2 bubmmorexa [TOK
' PYHTHL. POA 1 XP https://m.edso0.ru/7f41a636
U UX COCIUHEHUS
Hroro no pazneny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubmmoreka [JOK
3.1 Obmue cBoficTsa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxuelimme MeTamibl U KX COSTUHCHUS 16 https://m.eds0o.ru/7f41a636
Wroro mo pazmeny 20
Paznen 4.Xumus n okpyxkaiomnias cpeaa
41 B 3 bubmmoreka [{OK
. eIIecTBa U MaTepUabl B )KH3HHU YeIOBEKa httos://m.edso.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

KoaunyecTBo 4acoB

Ne DJIeKTpOHHbIe Hu(pPOBHIE
Tema ypoka Kontpoasubie | Ilpaktuueckme | JlaramsyueHus
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
[Ipenmer xumuu. Posb
1 XMMUH B )KU3HH YEJIOBEKa 1 bubmmorexa HOK
' https://m.edsoo.ru/ff0d210c
Tena u BemiecTra
5 IloustTue o0 MeTomax 1 bu6mmoreka [IOK
MMO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsl B
3 ab0paTOPUH U MPUEMBI 1 1 bubmorexa [IOK
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM
YucTele BeNecTBa U CMECH.
4 CnocoO#bl pa3ieneHus 1 bubmmotera [JOK
B paslt https://m.edsoo.ru/ff0d26ca
cMmecei
[IpakTuueckas padota Ne 2
5 «Paznenenne cmeceit (Ha 1 1 bubmuoreka [JOK
MPUMEPE OUUCTKHU https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN )»
bubmuoreka [JOK
6 A 1
TOMPIL H MOTICKYIbL https://m.edsoo.ru/ff0d2a6¢c
XHUMHYECKHUE DJIEMEHTHI. Eufs OK
7 3HaKu (CUMBOJIBI) 1 nommoreka L{

XUMHWYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8



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

8 IIpocthie U cia0xHBIE bubnuorexka [JOK
BEIlleCTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE bubnuorexa [JOK
Y4ECHHUE https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIIECTB. XUMHUUYECKas
10 ¢dopmyna. BaneHTHOCT brbmmorexa [TOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKUX
DJIEMEHTOB
OtHOCHUTENbHAA aTOMHAs
11 macca. OTHOCHUTEIbHAS bubmmorexa LOK
’ https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca
MaccoBas nois
12 XAMHYECKOTO DJIEMEHTA B bubmorexa LOK
https://m.edsoo.ru/ff0d350c
COEIUHEHUU
13 KoaunuecTBo BemiecTna. bubnuorexa [JOK
Monb. MonsipHasa macca https://m.edsoo.ru/ff0d5230
dusnueckue U XUMHUYECKUE
14 SIBJICHUS. XAMHUYECKas Eubmiorexa HOK
’ https://m.edsoo.ru/ff0d37fa
peakius
[Ipu3Haku U yciaoBuUs
15 IPOTEKAHUSA XUMUUYECKUX Eubmiorexa OK
p i https://m.edsoo.ru/ff0d3al6
peakiuit
3aK0H COXpaHCHHS MacChl
16 BelecTB. XUMUYECKHUE Eubmorexa OK
= ’ https://m.edsoo.ru/ff0d3b88
ypaBHCHHS
17 Brruncnenus koauuecTna, bu6mmoreka [JOK

MacCChbl B€IICCTBA 110

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

YpPaBHCHUAM XUMHUYCCKUX
peakuui

Krnaccudukarus
XUMHUYECKUX PEaKINil

bu6mmoreka [IOK

18 (coenuHeHws, pa3IoKeHUS, https://m.edsoo.ru/ff0d3f34
3aMeIieHus, 0OMeHa)
M. B. JlomoHOCOB —

19 YUEHBIN-3HIUKIIOTIEIUCT. bubnuorexa [JOK
O06o00menue u https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alMs 3HaHUH
KonTponsnas pabora Nel no

20 Teme «BemecTBa u bubmorera [JOK

https://m.edsoo.ru/ff0d4290
XHUMHYCCKUC PEAKITHID)
Bo3nyx — cMech ra3os.

21 Cocras Bo3ayxa. Kucnopon bubnuorexa [JOK
— DJIEMEHT U IPOCTOE https://m.edsoo.ru/ff0d448e
BenecTBo. O30H
dusndecKkrue 1 XHMUIECKHE
CBOMCTBA KUCJIOPO/Ia

22 (peakuu OKUCTIECHUS, bubmorexa HOK

https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue
00 oxcruaax
CriocoObI mosryueHust

93 KHCJIOPOJia B Ja00OpaTOpuu 1 bubmuoreka [JOK
MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TemnnmoBoi 3v(b(beKT BuGmiorexa LOK

24 XUMHUYECKON pPeaKuu,

IIOHATHUEC O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TEPMOXUMHUYECKOM
YpaBHEHUH, K30~ U
SHAOTEPMUUYECKHUX PEAKIUAX

TormBo (HedTh, yrois u
MeTaH). 3arpsis3HeHue

bu6mmoreka [IOK

25 BO3]lyXa, CII0COOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILECHUS
[IpaxTnueckas padora Ne 3
26 o teme «llonmydyenue u bubnuorexa [JOK
cobupaHue KUCIOPo/a, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOWCTB)
Boaopon — sneMeHT u
27 Hp(l)IC"i)eﬂBeIHeCTBO. bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoie
Ouznyeckue U XUMHUYECKHe
28 CBOMCTBA BOJIOPO/IA. bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenne Bogopoaa
bu6mmoreka [JOK
29 Honsmite 0 KUCIOTAX H COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl MmoTy4eHust bubnuorexa [JOK
BOJIOpOJa B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4
31 1o teme «llomyuenue u bubnuorexa [IOK
cobupaHue BOJI0poa, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOICTBY»
39 MonsipHblii 00BEM ra30B. bubnuoreka [IOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
33 Brerunciienus o00bEma, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

KOJINYECTBA BEILIECTBA ra3a
10 €ro U3BECTHOMY
KOJIMYCCTBY BCUICCTBA NI
00BEMY

https://m.edsoo.ru/ff0d55a0

Beruucnenus 006EMOB ra3os
10 YPaBHCHHUIO PEAKIIUU Ha

bu6mmoreka [IOK

34
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUU Ir'a30B
35 DOU3NYECKUe U XUMUYECKHE bubmmorekxa [{OK
CBOIICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue bubnuorexa [JOK
00 MHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
Hacruimennsie
37 HEHACKIILIEHHBIE PACTBOPEI bubmmorexa [OK
Hl P PPl https://m.edsoo.ru/ff0d5b40
MaccoBas 10Jis BENlecTsa B
pacTBope
[TpakTuueckas pabota Ne 5
o Teme «IIpuroroBnenue
38 aCTBOPOB C OIPEICIEHHON bubmorexa [JOK
P p 5 P a https://m.edsoo.ru/ff0d5eba
MAaccoBOH JoJei
PacTBOPEHHOTO BEIIECTBA»
KonTponsnas padora No2 mo
39 TeMe «Kuciopoxa. Bomopo bubmnorexa [JOK
PO BOAOPOA. https://m.edsoo.ru/ff0d6342
Bopa»
OKcuapl: COCTaB,
a bu6mmoreka [JOK
40 KIlaccu(puKaIus,

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d5708
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[Tony4yeHnue u xXumMu4ecKue
CBOMCTBA KHCJIOTHEIX,

bubnuoreka [IOK

41
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUS: COCTaB,
42 KJTacCU(pUKAIUS bubmmorexa HOK
L, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [Tonyyenue n xXumMu4eckue bubnuorexa [JOK
CBOMCTBa OCHOBAHU U https://m.edsoo.ru/ff0d67ca
KwucmoTsl: cocTas,
44 Kiaccuuranus bubmorera [JOK
T, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [Tony4yenue u xXumMu4eckue bubnuoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpemnue):
HOMEHKJIaTypa, CII0COO0bI bubnuoreka [IOK
46
MOJIYYCHUS, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6.
Pemenue
47 AKCIEPUMEHTAIBHBIX 3374 bubnuorexa [JOK
mo TeMe «OCHOBHEIC KJIacChl https://m.edsoo.ru/00ad9b7c
HEOPraHMYeCKUX
COEOUHEHUIN
I'enetnueckas cBsI3b MEKIY
48 KJIacCaMU HEOPTraHUYECKUX bubmmorexa [JOK
. p https://m.edsoo.ru/00ad9a50
COCJTMHEHMI
bubmuoreka [JOK
49 O6o0meHue u 1

https://m.edsoo.ru/00ad9cb2
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cUCTEMAaTHU3al U 3HAaHUU

KonTtponsnas padora Ne3 o
TeMme "OCHOBHEBIE KJIACCHI

bu6mmoreka [IOK

50
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coeauHeHmi"
IIepBbIe NOIBITKM
KJIacCU(PHUKAIIUA XUMUYECKUX
o1 aneMeHToB. [lorsaTne o bubmorera [JOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax cXoIHbIX
AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Iepnoanueckas cucrema bubnuoreka [IOK
XUMHUYECKHX dJIeMeHTOB JI. https://m.edsoo.ru/00ada52¢
N. Mengeneena
[Tepuonpl, rpynisl, bubnuoreka [IOK
53
MOICPYIIITBI https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CoctaB bubnuoreka [IOK
54
aTOMHBIX sifiep. M30Tomnbl https://m.edsoo.ru/00ada342
CrpoeHue IeKTPOHHBIX
55 000JI0YCK aTOMOB 3JICMCHTOB bubnuoreka [JOK
[Tepuoanueckoit cucremsr /1. https://m.edsoo.ru/00ada6bc
. Menneneena
XapakTepucTuka
XUMHUYECKOTO JIEMEHTA 110
56 €ro IMOJIOKEHHUIO B bubmorexa HOK
. https://m.edsoo.ru/00ada824
ITepnoanueckoii cucreme /1.
H. MenpeneeBa
bubmuoreka [JOK
57 3nauenue [lepuoanyeckoro 1

https://m.edsoo.ru/00ada96e
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3aKOHA JUIs pa3BUTUS HAYKU
u npaktuku. 1. 1.
MenneneeB — yd€HbIN,
NeAaror U rpax/1aHuH

DNEeKTPOOTPULIATETLHOCTh

58 aTOMOB XUMHUYECKUX bubnnorexa LHOK
https://m.edsoo.ru/00adaab8
JJIEMEHTOB
bubmmoreka [{OK
59 VonHas xumueckas CBAsh https://m.edsoo.ru/00adac34
60 KoBanentnas nmonsipuas bubnuotexa [JOK
XUMHUYECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomspHas bubnuorexa [JOK
XUMHUYECKas CBI3b https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 CTeneHy okuceHus https://m.edso0.ru/00adae28
OKHCIIUTEILHO-
63 BOCCTAaHOBUTEJILHEIE bubmmorexa LOK
https://m.edso0.ru/00adb076
peakiuu
64 OKUCIIHTEIN U bubmuoreka [{OK
BOCCTAHOBUTEIIU https://m.edsoo.ru/00adb076
Kontposnbhas padoTta Ne4 o
65 TeMe «CTpoeHue aToMa Eubmiorexa OK
p ' https://m.edsoo.ru/00adb486
XUMHUYECKAS CBA3bY
PesepBHbIit ypok.
66 O6061eHIe 1 bubmuoreka [JOK
Hl . https://m.edsoo.ru/00adb33c
CHCTEMAaTH3aIis 3HAaHUIH
67 PesepBHbIi ypok. bubnuorexa [IOK

O06006111EHNE U

https://m.edsoo.ru/00ad9cb2
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cUCTeMaTU3alusd 3HaHUN

PesepBHBIl ypOK.

bu6mmoreka [IOK
1
68 Obobmenme 1 . https://m.edsoo.ru/ff0d61c6
cucreMaTrni3anuia 3HaHUU
OBIIEE KOJIMYECTBO YACOB 68

I10 [TPOT'PAMME



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaudecTBO 4acoB

Ne Jarausyude JJleKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero HUS o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTsbI
[lepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX 31eMeHTOB JI. M. https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMUYECKUX DJIEMEHTOB 1 bubmorexa IOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbras padota Nel o reme

5 «IToBTOpeHue u yriayoneHue 1 1 bubnuoreka [JOK
3HAHUM OCHOBHBIX Pa3/IelIOB Kypca https://m.edsoo.ru/00adbac6
8 Kiacca»

Knaccudukanus XuMuyeckux

6 €aKIUI 110 pa3INYHbIM 1 Bubmiorexa TOK
P P https://m.edsoo.ru/00adbch0
MpU3HAKaM
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiu. [ToHITHE 0 TOMOT'€HHBIX 1 bubmnorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
Y TETEPOTeHHBIX PEAKIUIX

3 [louaTue 0 XUMHUYSCKOM 1 bu6mmoreka [JOK

PaBHOBCCHU. CDaKTopBI, BJIHAIOIINEC

https://m.edsoo.ru/00adc28c
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https://m.edsoo.ru/00adb7e2
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Ha CKOPOCTb XUMHUYECKOM pcakuuu
1 IIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucIuTeIbHO- bubmmoreka [{OK
BOCCTAaHOBUTEJIbHBIE PEAKIUU https://m.edsoo.ru/00adcade
Teopus 2IEKTPONUTHIECKON
10 nuccoruani. CHIbHBIE U ClIa0bIe bubmmorexa [TOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HNonHslie ypaBHEHUS peaKIui bubmorexa [TOK
P peaxi https://m.edso0.ru/00add448
XUMHYecKHe CBOMCTBA KHUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubmuotexa [JOK
00 2JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
JTUCCOIHAIIH
XUMHUYeCcKre CBOMCTBA COICH B
13 CBETE MPEeACTaBJICHUN 00 bubmorexa HOK
pei N https://m.edso0.ru/00add8b2
ANEKTPOJIUTUYECKON JUCCOIHAIIIHT
14 IlouaTue o TuapPOIH3E CONIEH bubmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNE B CHCTEMAaTH3aIIHs bubnuorexa [JOK
3HAHHUHI https://m.edsoo.ru/00addd12
[IpakTnueckas paborta Ne 1.
16 «Pelrenne 3KcepuMeHTAIbHBIX bubmorera [JOK
p https://m.edsoo.ru/00addbfa
3a71a4»
KonTponsnas padora No2 o teme
17 «QIIEeKTpOITHYECKAs bubnuoreka [IOK

Juccoryanusa. XUMHUYEeCKUe
pCaKknuu B paCTBOpAX»

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

18 raJJoreHOB. XMMUYCCKHUE CBOMCTBA bubmorexa OK
i https://m.edsoo.ru/00addfe?
Ha TIpUMepe XJIopa
XnopoBogopoa. CoJisiHast KHCIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJTyUYCHHUE bubmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padora Ne 2 o
20 teme «IlonmydyeHue cossHOM bubmmorera [JOK
v " . https://m.edsoo.ru/00ade348
KHCIIOTHI, H3y4YCHHE € CBOWCTBY
Berurcnenus o ypaBHEHUSM
21 XUMUYECKUX PEaKIUi, eCIIH OUH bubmorera [JOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B H30BITKE
29 OO6mrast XxapakTepucTUKa bubmuorexa [JOK
anemeHTOB VIA-Tpymimbt https://m.edsoo.ru/00ade64a
AmtoTponHbie MOAU(BUKAITIT
23 cepnl. Haxoxnenue cepsl 1 € bubnuoreka [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEpPhI
CepoBoopo/i, CTpOCHHE,
24 (bnznqecmfe u XI/III:/II/I‘ICCKI/IC bubmorexa HOK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHast KUCIOTA,
25 (hbU3UYECKUE U XUMHYECKUE bubmorexa HOK
B https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XHWMHUYECKUE PEAKIUH, JISKAIINEC B
26 OCHOBE IIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYYCHHA CCpHOfI KHUCJIOTHI.
XHUMHYECKOE 3arpsA3HCHHUC

https://m.edsoo.ru/00adec8a
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OKpYKaroLEen Cpeibl
COCIMHEHUSIMU CEPBI

Briuucienue MaccoBOM 01U

bubmmoreka [{OK

27
BBIXOJa ITPOJAYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OOmast xapakTepuCcTUKa
aneMeHToB VA-rpynisl. A30T,

28 acIpoCTpaHEHHUE B IPUPOIE bubnmorexa LOK
pacrpoctp PP, https://m.edsoo.ru/00adeea6
(du3HYecKre U XUMUICCKHE
CBOICTBA
AmMmuak, ero usnueckue u

29 XUMHUYECKHE CBOMCTBA, MOTYyICHUE bubmorexa IOK

’ yi https://m.edso0.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas padora Ne 3 o
30 teme «[lonydyeHnne aMmMuaka bubnmorexa [JOK
i . ’ https://m.edsoo.ru/00adf180
U3YYEHUE ero CBOICTB»

31 A3oTHas KucioTa, eé Gpusndeckue bubnuoreka [IOK
1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHSI B KaUeCTBE

39 MHHEPAJIbHBIX YI00pECHHH. bubnuoreka [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY’KaroIel cpeibl
COEIMHEHUSIMU a30Ta
®ocdop. Okeun bochopa (V) u
dbocdhopnas kuciaora, pusndyeckue bubnnoreka [JOK

33 .

1 XUMHYECKHE CBOMCTRBA, https://m.edsoo.ru/00adf68a
MOJTy4eHUe
bubnunoreka [JOK
34 Hcnons3oBanue pochaToB B i

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Ka4eCTBE MUHEPAJIbHBIX
ynoOpeHuit. 3arpsi3HEHHE
MPUPOIHOM cpeabl Gocaramu

Yraepoa, pacipocTpaHEeHHE B

bubmmoreka [{OK

35 npupoje, Gpu3nyecKue u
pupoze, ¢ . https.//m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMICTBA
Oxkcunpl yriaepona, ux pusudeckue
U XUMHYECKHE CBOMCTBA.
36 DKOIOTHYECKUE IPOOIIEMBI bubnmorexa LOK
p i https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 VroapHas KUCIIOTa U €€ COJIH bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[TpakTruueckast pabota Ne 4 o
teme "[lonydenue yriekucioro bubnuoreka [IOK
38
raza. KauectBeHHas peakuus Ha https://m.edso0.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KakK O bubmorexa [JOK
p B https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiIepo/ia
40 Kpemuuii u ero coeiuHeHus bubnmorexa [JOK
P 8 https://m.edso0.ru/00ae080a
[IpakTueckas paborta Ne 5.
41 Pemienue skcrieprMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o teme «Baxkueliue https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUY
KonTtposnpHas padota Ne3 o teme
N bubmuoreka [JOK
42 «BaxHelne HeMeTalIbl U UX

COCAUHCHU A

https://m.edsoo.ru/00ae0el8
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OOmast xapakTepuCcTUKa
XAMHAYECKUX DJIEMEHTOB —
MeTaJI0B. MeTtaiuindeckas CBsI3b U

bubmmoreka [{OK

43
METAJUTMYECKask KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOKMCTBA
METAJLIOB
XUMHYECKHE CBOMCTBA METAIIIOB.
44 DIEKTPOXUMHUUECKUI P bubmaorexa [JOK
P . P https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
O611ue cnocoObl NOTy4YEeHUS
MmetauioB. Criasel. Beruncnenns
45 IO YPaBHEHUSIM XUMHYECKUX bubmorexa LIOK
P N https://m.edso0.ru/00ae1156
peaKIvii, €Clii OJIMH U3 PEareHTOB
COJIEPXKUT IPUMECH
46 ITousiTre 0 KOPPO3UU METAIIOB bubmmorera [OK
pp https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METaIbI
1 https://m.edsoo.ru/00ae14b2
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [JOK
KaJusg https://m.edsoo0.ru/00ae14b2
Illenoyno3eMeNnbHBIC METAJIIbI — bubnuoreka [JOK
49 N N
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueiime coequHEHUS Kb bubmorexa [IOK
8 A https://m.edsoo.ru/00ae15e8
51 O60061eHre u cucTeMaTu3anus bubnnoreka [JOK
3HAHUM https://m.edsoo.ru/00ae15e8
59 JKEcTkoCTh BOABI M CIOCOOKI €€ bu6mmoreka [JOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o

53 TeMme "JKEcTKOCTL BOBI U METOAbI bubmorexa LOK
.. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCH]IA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keseso https://m.edsoo. ru/00ae1d86
57 Oxcuibl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMaTHU3AIIHS bubnuotexa [JOK
3HaHUHU https://m.edsoo.ru/00ae35e6
[TpakTrueckast padota Ne 7.
59 Pemenune skcnepuMeHTaIbHBIX bubnuoreka [IOK
3a7a4 o teMe «BaxkHelnue https://m.edso0.ru/00ae3de8
METaJJIbl U UX COCUHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHYECKUX PEaKUUi, eClii OJIUH
60 W3 pEareHTOB JaH B U30BITKE WIIH bubnuoreka [JOK
COJICPXKUT pUMecH. Berunciienns https://m.edso0.ru/00ae1750
MacCOBOM JIOJU BBIXOJIa TPOIYKTa
peaxkiuu
61 O60061eHre u cucTeMaTu3anus bubnunoreka [JOK
3HaHUHI https://m.edso0.ru/00ae1750
KonTtponpHas padota Ne4 o teme
. bubnuoreka [JOK
62 «BaxHeume MeTaJlJbl U UX

COCAUHCHU A

https://m.edsoo.ru/00ael750
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63 BemectBa 1 Marepuasl B 1 bubmuorexa [IOK
MMOBCEAHEBHOM KM3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYKaroLEen Cpeibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK
CHUCTEeMaTH3alrs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 Pesepsubrit ypok. O60011eHIE 1 1 bubnuoreka [JOK
CHUCTeMaTH3alrs 3HAHUI https://m.edsoo.ru/00adbh33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHUCTEeMaTH3alusl 3HAHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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I'apa H. H. Xumus: ypoku B 8 kiac : moco6ue s yuaurens /H. H. [N'apa. — 2-e u3n., nepepad.
— M.: IIpocsemenue, 2014. —127 c.

Pymsutuc I'. E. Xumus . 9 xnacc: yue0. mis oomeoopazosart. opranuzanuii / I'. E. Pymsutuc, ©.
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