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HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YpOBHE OCHOBHOT'O 00IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU IPENOoJaBaHus Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xumuM JA€T MpEACTaBIEHUE O LEsIX, OOIed cTpareruu o0ydeHus,
BOCIIUTaHUSI U Pa3BUTHUS OOY4YalOLIUXCSl CPEACTBAMM Y4YEOHOro IpeaMeTa, yCTaHABIMBAET
00s3aTeNbHOE NPEIMETHOE COJepkKaHUe, MPeIyCMaTPUBAET paclpeesieHHe ero mo kiaccam u
CTPYKTYpPHUpPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OIPEAEISET KOJIMUECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJIEp’KaHUs, PEKOMEHAYEMYI0 IOCJEeI0BaTEIbHOCTh
W3YYEHUS XUMHUU C Y4ETOM MEXKIIPEJAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
Ipolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJarouxcs, OnpeaesieT BO3MOKHOCTH MpeIMeTa s
peannzanuu TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MpOrpaMMBbl Ha
YpOBHE OCHOBHOTO 001Iero 00pa3oBaHHusl, a TakkKe TpeOOBaHUI K pe3yibTaTaM 00y4eHHs] XUMUU
Ha YpOBHE Iiejied WM3y4eHHs] NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIbHOU
NEeSITEeNIbHOCTH 00Yy4aroIerocst o OCBOCHUIO Y4eOHOTO COJIEp>KaHusl.

3HaHUE XUMHH CIIY>)KUT OCHOBOH 1 (POPMHUPOBAHHSI MUPOBO33pEHUS 00YyUaIOIerocs, ero
IIPECTAaBICHUN O MaTEpUAIBHOM €MHCTBE MUPaA, BXXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALEHUAX SHEPTUU U 00 3BOJIOLMU BELIECTB B IPUPOAE, O MYTIX
pemieHust TI00anbHBIX MpOOJIEM  YCTOMUMBOIO pa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKOM 0€3011acCHOCTH, MPOOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXHOCTEH JUIsl camMopa3BUTUS U (OPMHPOBAHUSA
KYJIBTYpBbl TMYHOCTH, €€ 001Iei 1 (YyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydarouuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATENbHOCTH,  JKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOJAMMBIX KaK B IIOBCEJHEBHOW JKM3HU, TaK MU B
po(hecCUOHAIBHON 1A TEIbHOCTH;

3HaKOMHUT €O CIEUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a Ha €JMHCTBO MPUPO/IbI U YETIOBEKA, ABJSETCA OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU
€CTECTBEHHO--HayYHO! IT'PaMOTHOCTH O0yJaroIuXxcs;

crocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHbIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyyaronuxcs.

JlaHHble HampaBlieHUs B OOYy4eHHWU XMMHUHU O0ECHeuuBaroTCs crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHMYECKOW XUMUHU U
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX MIOHATUN OPraHUYeCKON XUMUH.

CtpykTypa colepaHHs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK e€ mzydeHuro. CopepaHHe CKIAIbIBAE€TCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHH O XUMHUYeckoW peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY IOCIEA0BATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

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

— [lepuonnueckoro 3axkona /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMY BEIECTB B pPACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOIYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, pa3BUBAIOTCA IOCIEIOBATEIHEHO OT OIHOTO YPOBHA K JpPyromy,
BBIMIOJTHAS (DYHKUMU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MPaKTUYECKOT0 MPUMEHEHHUS U TIOJyYeHUs U3yJaeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO TPEACTABIECHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTHHBI MHUpPAa B JIOTHUKE €€ CHUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «bruosorus. 5—7 kiacce» u «Pu3mnka. 7 Kiiacey».

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMUPOBAHHE 3HAHUHM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITeTbHOCTH YeJOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3aada y4eOHOTO NpeaAMEeTa COCTOUT B (OPMHUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHUECKOr0 XapakTepa, fA3blka HayKd, B
IPUOOLIEHUN K HAyYHBIM METOJIaM MO3HaHMsI TPU U3yYCHUH BELIECTB U XMMHUUYECKHUX peaKIyii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M UX MPUMEHEHUU B Yy4eOHO-
[I03HABATENbHON U yu4eOHO-HMCCIEI0BATENbCKON AEATEIbHOCTH, OCBOCHUH MpaBUil O€3011acHOr0
oOpaleHHs ¢ BEIECTBAMHU B MIOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHUU Ha ypOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs BaXKHOE 3HAYECHUE
IpUOOpeN Takue Lel, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHUIo,
COTPYIHUYECTBY, CAMOCTOSTEIIBHOMY HPHUHATUIO peEIIeHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

— HAamnpaBJICHHOCTb OOydYeHHMs Ha CHCTEMaTH4YecKoe MpHoOIIeHHne OOydaromuxces K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATEIBHOCTH,  HAy4HbIM  METOJaM  IIO3HaHU,
(OopMUPYIOLIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMMU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIUMX HPUOOPETEHUIO0 OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HON NeATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), UMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt GpyHKIMOHAIBHONW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WCHOJb3YyS 3HAHUS U
OMBIT, TOJYyYEHHbIE IPH HU3YYEHUM XHUMUHM, MPUMEHATh WX MpPU pEHIeHUH TMpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHHe y 00YJarOUINXCSl T'YMAaHUCTUYECKUX OTHOIIEHUH, MOHUMAaHUs 1IEHHOCTH
XUMUYECKUX 3HAHUHM s BBIPAOOTKU HKOJIOTUYECKH LEIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSAX COXPAHEHHS CBOErO 3J0POBbSl M OKPYXKAIOUIEH NPUPOIHOMI
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYESIOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HANIPaBIECHHOCTH AaJbHEUIIET0 00ydeHHS.



OOr11iee YUCIIO YacoB, OTBEACHHBIX JIJISI U3YYCHHsS] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, coctaBiseT 136 yacoB: B 8 kinacce — 68 wacos (2 yaca B Henemno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEIOBEKA. XHMMHS B CUCTEME HaykK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperaTHoe coctosHue BeriecTB. [loHsatue o
METOJIaX MO3HaHUs B XuMuH. UncTsie BemecTBa u cMecu. CriocoObl pa3jiesieHus: CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass ¢opmyrna. BalleHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOcUTENbHAs aTOMHAast Macca. OTHOCUTENIbHASI MOJIEKYIISIpHAS
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemecrBa. Monb. MonsipHasg macca. B3anmocBsA3b KOJIMYECTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo opMysiaM XUMHUUYECKUX COSTMHEHUH.

@uU3NYECKME W XUMUYECKUE SBJICHUA. XUMHUYECKas peakius U €€ MNpHU3HAKWA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKne ypaBHeHUs. Kiaccupukanuss XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYIOH, MpaBHJIaMd paObOTHl B JIAOOpAaTOpUH W MPUEMAMHU
oOpareHust ¢ J1abopaTopHbIM OO0OpPYIOBAaHHEM, M3yUYE€HHWE W OMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHNYECKUX BEIIECTB, HAOMIOIeHN e (U3NUeCKHX (TUTaBJICHUE BOCKA, TasHUE JIbA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHUCaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKHX peakuuid (pas3noxkeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pactBopoM coiau Mmenu (1), m3ydeHme crocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHWE, BHIIAPUBAHUE, JUCTHIUISLIMS,
xpomatorpadus, TMpoBeIeHWE OYUCTKA TMOBAPEHHOW conM, HaOMIOJECHHE U OIHCaHUE
pe3ylbTaTOB MPOBEJEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Ba:xkHeiilue npeacTaBuTe Il HEOPraHUYeCKMX BellleCTB

Bo3gyx — cmech razos. CocrtaB Bozayxa. Kucmopoa — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluu TOPSHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelneHHocTu. KpyroBopot kucnopoga B mpupoae. O30H — auioTpomnHas MoIupUKaius
KHCIJIOpO/Ia.

TemmoBoit > dekT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHs, HK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemecTtBo. HaxokaeHue Boopoja B INPUPOJE,
(busznuecKrue U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KucioTel u comnu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YpaBHEHHSIM.

®dusnueckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HaceliieHHble u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XumMuueckue cBoMcTBa BoAbl. OcHOBaHUs. Ponb pacTBOpoOB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbI B mpHUpoJe. 3arps3HEeHUE NPUPOJAHBIX BoA. OxpaHa M OYHUCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3NUECKHE U XMMHUECKHE CBOICTBA OKCcUIOB. [loyuenue okcuios.

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

Kucnotel. Knaccudukanus xkucinor. Homenknatypa kucior. @usnyeckne U XUMUYECKUE
cBoiicTBa kuciaoT. P akruBHoctu metaiuioB 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 COJIep)KaHus KUCIOpoJia B BO3AYyXe, MOJIyueHue, coOupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3laMu OKCHJOB M OIMCaHHE HX CBOICTB, IMOJy4YeHHE, cOOMpaHHe, pacro3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHme), B3amMmojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPHANIOB), HAOMIOICHHE 00pa3IoB BEIIECCTB KOJUYECTBOM
1 mousb, UccnenoBaHue OCOOCHHOCTEH PACTBOPEHMsI BEIIECTB C Pa3IUYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [10JIell PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPUANIOB), UCCIIEOBaHHE OOpa3l0B HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHUsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJUIaMH,
peakuuii HeWTpalau3aluM, I[OJy4eHHE HEpPacTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a1a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3axkon u Ilepuoamyeckasi cucrema xummuuyeckux sjaementon . U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas ¢BfA3b. OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIE
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 THUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa XuMuueckux a3nemeHtos [ .
MenpeneeBa. KopoTkonepuonnas u JuiHHONepuoaHas ¢opmbl I[leproanyeckoil cucTembl
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aroMHbIX sdAnep. Mzorombl. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMHUECKUX 3JeMeHTOB [leproanyeckoil cucTeMbl
J. W. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO JJIEMEHTAa II0 €ro IOJOXKEHUI0 B
ITepnoanueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XMMUYECKUX IEMEHTOB, METAIIIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npaktuku. Jl. . MenneneeB — yd€HbBIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenrtnas (monstpHast u HETOJIsIpHAas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHus. OKHUCIUTEIHHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iporecch
OKHCJICHUS U BOCCTAHOBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuit sIkcnepumenm:

M3Y4YCHHE OO0pa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THJIPOKCHIIA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEILHBIX PEaKIIUi (TOpEHUE, PEaKIIUK PA3NIOKECHHS, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MpPU U3YUYEHUH XUMHUU B § KIIACC€ OCYIIECTBIISETCS
Yepe3 HCIOJb30BaHHE KakK OOIIUX €CTECTBEHHO--HAYYHBIX TMOHSTHH, TaK W TOHSATHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAyYHOTO IHUKJIA.

OO0mme ecTeCTBEeHHO--HAyYHbIE TOHATHS: HAy4YHBIM (DaKT, THIOTE3a, TEOPHs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIUJ, HN30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsii, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHUE BEIECTBA, a3, (U3WYEeCKHe BETUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XUuMHYecKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalls, KalblMsi U HUX COCIUHEHUN B COOTBETCTBUHU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoii cucteme u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIA KPUCTANIUYECKOW PEIIETKH W BHUJA XUMHUYECKOM
CBSI3H.

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

Knaccudukarus XUMHUYECKUX Peakuil M0 pa3TUYHbIM MpH3HAKaM (M0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO y4YacTHIO KaTajau3aropa). JK30- U
SHAOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHUE YPABHEHUSI.

[TonsitTne o ckopocTu XxuMudeckoi peakiuu. [lonsaTtue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYEeCKUX peakuusx. [[oHSATHE O TOMOreHHBIX M TeTEpPOreHHbIX peakiusax. llonstue o
karanuze. [loHsTHe O XuMHUYECKOM paBHOBecHH. @DakKTOpbl, BIHUSAIONIME HA CKOPOCTb
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIMH, JJIEKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBiIeHHE YPABHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakIuii ¢ UCIOIb30BaHHEM METO/Ia MIEKTPOHHOTO OaslaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEEKTPOJIUTHL. KaTtnonsl,
aHUOHBI. MeXaHM3M [HCCOIMALIMKM BEUIECTB C pPA3JIMYHBIMM BUJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakiun moHHOro OOMeHa. YCIIOBUS MPOTEKAHUS pEaKIUii MOHHOTO OOMEHa, MOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJEH 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 (rpaduTa M anmasza), CIOKHBIX BELIECTB (XJIOpHAa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(bakTOpOB, HCCIIEAOBAHUE SJIEKTPOINPOBOAHOCTH PACTBOPOB BEILECTB, MPOLECCa JUCCOLMALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOKHO HCIIOJIb30BAaHUE BHUIEO MAaTEpHANOB), IMPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJelieHHe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIINX TMPUMEPDI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pas3lokKeHHs, COeAUHEHHS),
pacro3HaBaHHEe HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAYECTBEHHBIX pEaKIMi Ha HOHBI,
peleHne SKCIepUMEHTAIbHbIX 3aa4.

Hemeranibl U X coeUHEHUS

OOmast xapakrepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHBIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBIX BEIIECTB — TaJOTE€HOB.
XUMHUECKUE CBOMCTBa Ha NpuMepe xJjopa (B3auMOJEHCTBHE C MeTaulaMH, HEMeTaJlJIaMH,
menouamu).  Xuopoojopon. ConsiHas KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJI0POBOIOPO/ia Ha OpraHu3M uesloBeka. Baxkneime xinopuast
U MX HaXOXJEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (u3Mueckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOPOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKAIMU KHCIOpOJa U cepbl. XMMHUYECKHE CBOWCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIOTa, pU3NYECKHE U XMMHUYECKHE CBOMICTBa
(oOmme Kak MpeNCTaBUTENs Kjlacca KHUCIOT M crenuduueckue). XUMHUYECKUE peakluy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHas peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKaloLleW Cpelsl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCIeHUs. A30T, pacHpoCTpaHeHHWe B Npupojae, (Qusnueckue u
XUMUYecKkue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHaK, ero (pU3nuecKue 1 XUMHUECKIE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KaduecTBeHHas peakuusi Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJIydeHHE,
¢u3nyeckue M XUMHUYECKHE CBOIicTBa (0oOLIMEe Kak MpeACTaBUTENsl Kjacca KHUCIOT |
cneunpuyeckue). Vcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHuecKoe 3arps3HeHUe OKPYXKAIOMICH Cpebl COSTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IM, 3arps3HEHHe BO31yXa, MOYBBI U BOoA0EMOB). Pocdop, ammorponHble MoaupUKALUN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. VcmonpzoBanue (ocdaTroB B KadecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHbBIE MOJU(HUKALINN, PACTIPOCTPAHEHHE B
npupoje, pu3nuecKkue U XuMu4eckrue cBoiicta. Ayncop6ouus. KpyroBopot yriepona B mpupoe.
Oxcunel yriepona, ux (pu3nyYeckne U XMMUYECKHEe CBOWMCTBA, NEHCTBUE HA )KUBBIE OPraHU3MBI,
MOJIyUYeHHE U TMPUMEHEHHEe. DKOJOTMYeCKUe MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aTBHOTO TOTEIUICHHS KIMMaTta, TMapHUKOBBIH 3¢ @ekT. YroipHas KUCIOTa U e
cony, WX (U3MYEeCKHe W XWMHUYECKHe CBOMCTBA, TOJy4YeHHE W TNpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COEAWHEHHSX YriepoJa
(MeraH, 5TaH, OTHIIEH, aleTWJEH, JTAaHOJ, TJIHIIEPHH, YyKCYyCHas Kuciorta). [IpupoaHbie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJb B OBITY M IPOMBIIIIEHHOCTH. [loHATHE 0 OHMOTOTHYECKU BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJaXx — W WX pPOJM B JKH3HH YeJNOBeKa. MarepuanbHOE eIUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coenunenus kpemHusi B mpupone. OOmue mnpexacraBieHuss 00 okcuae kpemaus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIINICHHOCTH. BaxkHele
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCEIHEBHON JKU3HHU.

Xumuueckuii IKcnepumenn .

n3ydeHue 00pa3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEaKLUUi Ha XJIOPUA-UOHBI U HAOIIOJECHUE NMPHU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarolye (pU3NYECKUe U XUMHUYECKUE CBOICTBA I'aJIOT€HOB U UX COCIUHEHUH (BO3MOYXKHO
UCIOJb30BAHUE BMJICOMATEPUANIOB), O3HAKOMIIEHHME C 00pa3uamMu XJIOpUAOB (TaJoOreHUIoB),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJleOMAaTepUalioB), HaOdrofeHHe Mmpoluecca oOOyrJIMBaHUS — caxapa IOoJA  JelcTBUEM
KOHIICHTPUPOBAHHOW CEPHOI KUCIOTHI, U3y4YEeHHE XMMUYECKUX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOThI, IIPOBE/ICHUE KaueCTBEHHOM peakluu Ha Cyiab(paT-uoH M HaOIIoJeHHEe MpHU3HaKa eé
IIPOTEKaHMsl, O3HAKOMJIEHHE C (M3MUYECKUMH CBOMCTBaMM a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOXKHO HCII0JIb30BaHHE BHJIEOMATEpHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YA0OpEHMIA,
MoJIydeHHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOMCTB aMMUaka, IpoBeACHUE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdar-uOH U H3Y4YEeHUE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI C MeJbI0 (BO3MOKHO
UCIOJb30BAHME BHUIEOMATEPHUATIOB), M3YUYE€HHE MOJeNell KpUCTAIUIMYECKUX PpEeHIETOK ajMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPONCTBOM MPOTHBOras3a, MoJydeHue, COOMpaHue, pacro3HaBaHUe
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpPOBEJCHUE KAYeCTBEHHBIX peakluil Ha KapOOHAT U
CHJIMKAT-MOHBl M M3y4Y€HHE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOJIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETAaJUIbl ¥ UX COCAUHEHHS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepHCTUKa XUMHUYECKUX DJJEMEHTOB — METAUIOB Ha OCHOBAaHWHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. M. MenneneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTaminueckas CBsi3b M METAJUTMUYECKasl KpHUCTAJIMYeCKas
peméTka. DJIEKTPOXUMUYECKUN pPsJl HanpsDKeHUH MeTamuioB. DU3MYECKHEe U XUMHYECKHUE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3un. CIUIaBsl (CTaJlb, YYTYH, TIOPATIOMUHHMN, OpOH3a) U
UX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lesrounble MeTauIbL: TOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJeHUE B Mpupojie. OPu3nueckrue U XUMHUECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUJIBI HATPpHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB U UX COCTUHECHHIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojoxeHue B [leprnoandeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ou3znyueckne U XMMUYECKHE CBOMCTBA MarHWs M Kaiblus. BaxHelne coequHeHUs
Kanpus (OKCHUJI, TUAPOKCUT, coyin). JKECTKOCTh BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMuHMiL: nosioxkeHue B Ilepuonnueckoi cucrtemMe XuMHYecKux siaeMeHtoB [ .
MenpeneeBa, CTpOCHHE aToMa, HaxoXJIeHue B mpupoje. Ousnyueckue n XUMUYECKHE CBOWCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanueckod cucrteme Xxumudeckux osaemeHto [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuasl u comm xkenesa (1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJIGHHE C o00pa3laMy METaUIOB M CIUIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
W3YYEHHUE pEe3yJIbTaTOB KOPPO3UWH METAIOB (BO3MOYKHO HKCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KAIbLMS U HATPUS C BOJIOHM (BO3MOYKHO UCIOJIb30BaHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS JKele3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kalblus, aIIOMUHUS, IUHKa, kene3a (l1) u xenesza
(1), memu (11), HabnromeHne U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH MOHAMH HATPHS,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCHJIA aJTIOMUHHS U THIPOKCH/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BaxkHelne MeTajlyibl U UX COCTUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuansl B MOBCETHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peaknuii B ObITy. IlepBas moMomip MpH XUMHUYECKHX OXOTrax u
OTpPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHE OKpYyKarolei cpeabl (MpenenbHas JOMmycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIUIAaBbI METAIIOB, MOJIMMEPHBIE MaTepPHAIIbI).

Mesicnpeomemmuuoie cea3u

Peanuzaius MexXnpeaAMETHBIX CBSI3€M MpU U3YUYEHUHM XUMUU B 9 Kilacce OCYILIECTBISETCA
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHN, Tak U TOHSATHH,
SIBJISTIOLLIUXCSI CACTEMHBIMU JJ1s1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, rumoresa, 3aKOH, TEOpus,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

®usnka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
paavOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUN 3aps], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBop, pacTBOPUMOCTb, KPUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (PU3MUECKUE BEIWYHHEI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BELECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIE TOPOJIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHsS IPOrPaMMbl OCHOBHOTO 00IIero o00pa3oBaHHs
JOCTHUTAIOTCS B X0JIe OOYUCHHSI XMMHUU B CIIMHCTBE YYSOHOM M BOCIIMTATEIbHOU JCATSILHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPHUHSATHIMA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEICHHS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOIIO3HAHUS, CAMOPA3BUTHS M COIIMAITM3ALIH 00yYarOIINXCSL.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA ACATSIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IECHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H HAYYHOMY
HACJICIMI0, MOHUMAHUS 3HAYCHHS] XMMHYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOU MH(MOpPMAIIUEH O MEPEOBBIX JOCTHIKCHUSIX U OTKPBITHIX
MHUPOBOIM M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJICTABICHHUS O COIHMAIBHBIX HOPMax W MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  MOJIE3HOH,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOH M JPYIMX BHUAAX JIEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH PH BHIIIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBITIOJTHCHUN XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHUMAHHIO ¥ B3aHMMOIIOMOIIM B HpOLECcCe 3TOW Y4eOHOH NesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE U IOCTYIIKA CBOHMX TOBAapHIICH C IO3MLIUH HPABCTBEHHBIX U
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEACTABICHHS O  BEIIECTBE M  XUMHYECKOH  peakiuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAy4YHOH  KapTHHBI ~MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHSI MPUPO/IbI, B3AUMOCBS3SX YEJIOBEKa C MPHUPOIAHOU CPEIO, O POIIH
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
MH(QOPMAIIMOHHOW W YNTATENbCKOH KYJIbTYpPBI, B TOM YHCIIC HABBIKOB CAaMOCTOSITEIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPaBOYHOI JINTEpaTypoi, NOCTYHHBIMH TEXHHYECKHMHU CpPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M MCCIEJOBATEILCKON NIESTENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) popMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3JIOPOBBI 00pa3 >KU3HH, OCO3HAHHE IOCICICTBUHA M HENPUITHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS AKOTOJIS, HAPKOTHUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOICHHUS



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

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHHUIO MPOECCHil U Tpyaa Pa3IndHOTO PoJia, yBaKEHUE K
TPpyly W pe3yibTaraM TPYIOBOM JESATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi npogecCHOHaIbHON AeATENFHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHMS, MOHMMAaHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIHMAX, YIPOKAIOIINUX 3I0POBBIO M KU3HU JIFOJCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJIOTHUYECKUX MPOOJIeM W MyTeld UX PEHICHUS
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLMAIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3ylbTaTOB BBIIEISAIOT 3HAUUMbIE i1 (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (akT, cUcTeMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPEeAMETOB (OPMUPOBATH PEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTHHE MHpa, U yHUBEpCalbHbIe y4eOHBbIC NEHCTBUS (I103HABATEIbHbIC,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NS TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble 1ornueckue 1eHCTBUSA:

YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMM:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH TMOHATUSMU), UCHIOIB30BaTh MOHATUS I 00BICHEHUS
OTIENbHBIX (DAaKTOB U SIBICHUMN, BBIOMPATh OCHOBAHUS M KpPUTEpUU s Kiaccu(UKalUu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBS3H
MeXI1y 0OBEKTaMU U3YyUeHUsl, CTPOUTH JIOTHUECKUE pacCyKIeHUs (MHAYKTUBHbBIE, JeTYKTHBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

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 3JIEMEHTA),
XxuMuueckas ¢opMyna W ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pelIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/la4, C Y4YETOM OTHUX MOJEIBHBIX TMPEJACTAaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIUl, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHBIE CBS3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBare/bcKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KAuyeCTBE OCHOBBI U1 (POPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOIIEcca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €r0
pe3ynbTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIHIO Pa3IMYHBIX BUIOB
1 (OpM TIpeICTaBIICHUS, TOTyIaeMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOYJISIpHAS JINTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATH PA3IMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHpOpMAIHH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JUTS BRITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0NACTH WCIOJIB30BaHM HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTHBHOTO MCIIOJIB30BAHHS PA3ITUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY TpencTaBICHUS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHME HCIIOJIb30BaTh W aHAIM3UPOBaTh B Ipollecce Y4eOHOH U HCCiIeoBaTEIbCKON
JeSITeNbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIHCKOTO XO35SHUCTBA U TPAaHCIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe nuajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TNPEUIOKEHUS OTHOCUTENIBHO BBITOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pPe3yJbTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIEpUMEHTa (JIabOpaTOPHOrO OMBITA, JTAOOPATOPHOM pabOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENbHOU U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMil (0OCyxkaeHus, oOMEH MHEHUSIMHU, «MO3TOBBHIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryisiTUBHbIEe YHHBepcaibHble Y4eOHbIe JelicTBHA:

YMEHHUE CaMOCTOSITENIEHO ONPEAETATh eI JIeSITeIbHOCTH, MIIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTaBJIATh WM KOPPEKTHPOBATH MPEATIOKEHHBIM aaropuTM ACUCTBUHN IpH
BBIMIOJIHEHUM 33JaHUM ¢ y4€TOM TMOJIydeHHMsS HOBBIX 3HAHHH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLHUAX, OIICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpelaraeMble B YCIIOBUH 3a1aHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO O0s3aTEIBHOTO COJEp KaHus,
YCTAaHOBJICHHOTO JaHHOW (enepanbHON paboueil mMporpamMMmol, BBIJIENSAIOT: OCBOCHHBIC



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue Ui
npeaMeTHON o0macT «XUMUsS», BHIBI NEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.
K xonmy oOyuenus B 8 kiacce mpeaMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKUI
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHasT Macca, MaccoBas [0Jii XUMHYECKOIrO
JJIEMEHTAa B COEAUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupUKaus
peaxkuuii: peakiuu COeAMHEHUS, peakuu pa3okKeHHs], peaKlIMM 3aMeIIeHU S, PEaKIHH
0o0MeHa, 9K30- U SHAOTEPMHUUECKUE PEAKIUH, TETIOBOM 3PPEKT peakiuu, siApo aToma,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAsi KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas J0Jis BellecTBa (IPOLEHTHAsI KOHIIEHTPAlKsl) B PACTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IOHSATUH M NPUMEHSTH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIOJIb30BaTh XMMMYECKYI0 CHMBOJIUKY JUISl COCTaBlieHHS (OpMysn BEIIECTB U
YpaBHEHUH XUMUUYECKUX PEAKIINI;

ONpeNeNaATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApHBIX COEIUHEHHUSAX, CTEICHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KOBaJIEeHTHAs! M HOHHAs) B HEOPraHUYECKUX COETMHEHHUSX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenneneeBa: n1eMOHCTpUPOBATH
[IOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JEMEHTOB OT HX
nosioxkeHust B Ilepuoanyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOTaipo;
ONMCBIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuoauueckoil cucteMsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynma)» u
«mobounass noarpynna (b-rpynma)», manble u OosbliMe NEPHOABI, COOTHOCHUTH
o0o03HaueHus1, KoTopele UMeroTcss B Tadauue «llepuonnyeckas cucremMa XUMHYECKUX
anemeHToB J[. Y. MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

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

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIacCOB,  IOATBEpP)KJas ONMCAHWE MpPUMEpaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINIA;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;
BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH peakluu;



IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTENBHON NEATENbHOCTH — AaHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3aINI0, KIAaCcCU(UKAIUIO, BBISIBICHUE MPUYMHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLUM,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IIO3HAHUS  —  HAOIIOAEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClIeI0BaTh IIpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW MOCyIoil U j1abopaTopHBIM
0o0OpyJIOBaHMEM, a TaKKe MpaBWIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO
U COOMpPaHHIO Ta3000pa3HBIX BEHICCTB (BOJOPOJAa W KHUCIOPOJA), MPUTOTOBIICHHIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIIAHUPOBATH
U MPOBOJUTH XUMUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB HIENIOUEl U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTaNEnH, METUIIOPAHXK U JPYTHUE).

K xoniry obydyenust B 9 kjacce mpeIMETHBIC PEe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI

oTpaxarb chOPMUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATUH: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMHYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKasl JUCCOLMAIMUs, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTMMble U HEOOpaTUMBbIE pPEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, IMpeAesabHO JO0IMyCcTUMas
koHueHntpamus [1/IK Bemectna;

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

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsI COCTaBJIE€HUS (OpPMYNIT BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XHUMHYECKUX DJJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPHHAISKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynaam, BUJI XUMUYECKOHN CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTaJIn4yeckasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3aps]l HMOHA MO XHUMHYECKOH
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akoHa [[. 1. MenzneneeBa u 1€MOHCTPUPOBATH
€ro IOHMMaHME: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnueckoii
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3jiuuyaTh MOHITHUSA «1aBHas noarpynma (A-
rpynna)» M «mnoboyHas mnoxarpynna (b-rpynma)», Mmanble U OonblIMe MEPHOJBI,
COOTHOCHTh 0003HaueHHs, KOTOpble HMEIOTCS B IEpPHOAMYECKOM Tabmuie, ¢
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHsI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia s1pa, oolee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJIbIX MEPHOJOB U TTIABHBIX NOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC SJICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUCCKUC
peakuuu (10 YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3pdexTy, M0 U3MEHEHUIO CTETICHEH OKUCIICHUS! XUMUYECKUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATh) OOIIME U cHenu(pUYecKue XHMHUYECKHE CBOWMCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OITMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUUECKON AUCCOLMAIIMU KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS peaKlUi HOHHOIO OOMEHa, YpaBHEHMsI peaklui,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTb CYMHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/JI MmocpeaAcCTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHHA, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BE€UIECTB, MaCCOBYIO
JIOJTF0 XUMUYIECKOTO AJIeMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHYECKOW TIMOCYIOW W  J1abOpaTopHBIM
o0OpyIOBaHHEM, a TaKXKe NpaBWiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKUHUSMHU O BBITIOJIHEHUIO J1a0OPATOPHBIX XUMUYECKHX OTBITOB MO MOJTYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, HoauA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OMEPALlMU MBICIUTENLHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHne, CHUCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HaHWA — HaOMIoJeHHe, H3MEpPeHHe, MOJIEIHpPOBaHHeE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (N (pPOBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
MPaKTHYECKOH JIeSITETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCTMHCHUIN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akoH u Ilepuoguveckasi cucrema xumuideckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubnnoreka [IOK
3.1 XHMUHCCKUX d1eMenToB /1. 1. ! https://m.edsc]i).ru/7f41837c
Memnnene-eBa. CTpoeHue
aToMa
XuMudeckasi CBSI3b.
3.2 OKI/ICJ‘II/Ie"l(“:CJ'?I)H(z)- ’ 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
Hroro mo pazgeny 15 Bubmrorexa IOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmorexa HOK
https://m.edsoo0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. bubmuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIH B PaCTBOpaX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. I"anmoreHs https://m.edsoo.ru/7f41a636
e | o e :
' PYIHEL 2-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
006
25 onewenon VArpynma, Asor, qochoprx | 7 ;| Brmorea lOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
R e s 8 1 , | Do
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 06 i 4 bubmmoreka [JOK
| e T e https://m.edsoo.ru/7f41a636
3.2 B 7 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJIJIbI U UX COCAUHCHU S https://m.edSOO.ru/7f4la636
Hroro mo pazueny 20
Paznen 4. Xumus u okpyskamomnias cpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBA U MaTCpHAJIbI B J)KU3HU YCIIOBCKA https://m.edsoolru/7f41a636
Hroro mo pazueny 3
p 3 bu6mmoreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBo yacos Jlara JJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c
9 IlonsaTtue o MeToMax MO3HAHUS B 1 bu6mmoreka [IOK
XUMHUN https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «[IpaBuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucrtele BemtecTBa U cMmecu. CriocoOnl bu6mmoreka [IOK
4 . 1
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BEHIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MNOCTOSHCTBA COCTaBa 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BeIIeCTB. XuMHuUecKkas (hopmyIa.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHASE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
JJIEMEHTA B COEIMHECHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 110 ypaBHeHI/I;nv; Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Knaccudukanus XuMuueckux
18 peaKuHI(“f (co:ﬂHHeHHﬂ Pa3IOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHITUKIIOTEUCT. O6O6yIIJI.IeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtposnpHas padota Nel mo teme bubnuoreka [IOK
«BermiecTBa 1 XUMUYECKUE PEAKITUM» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 nabopaTopun ZIquOMBIIHJ'ICHILOIiTI/I. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumMuueckoin
24 peakuuu, OHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TommmBo (HeTh, yrojib U METAH).
25 3arpﬂ3HeéHe¢;o3z{yy§(a CIocoObI zzro Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «l?lonyquI/Ie " Ic)o6I/IpaHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/J1a, U3YYCHHE €T0 CBOHCTBY»
97 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
08 dOu3nyecKkue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
Bozopoaa. IIpumenenue Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHCITIOTaX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o teme BuGmorexa LIOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



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

MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Boraucnenus 005EMOB ra3oB 110
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE bubmuotexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHHUH Ta30B
35 du3nvecKknue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsitue 06 bubnuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBOpUTENb.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 10JIs1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padorta Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 Kountponsnas pabora No2 mo teme bubnnoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 KI/?CH}Z)I{’:HLI: OCHOBHBT)((: u S Bu6morexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
42 OcHoBaH#usI: COCTaB, KIaccuUKaIus, bu6nmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
C : ,
5| cocotm nomenm, sammecne BGinorexa LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTuueckas padota Ne 6. Pemenue
47 JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIC KJIACCHI HEOPTraHHMYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 xaccamtneopramiccian. Euomoresa LIOK
. P https://m.edsoo.ru/00ad9a50
COEIMHEHUIT
49 O0001IeHre U cUCTEMATU3ALIMS bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/00ad9cb2
K 60Ta Ne3
50| "Ocomsie xacen neoprarmcci Bumorexa LIOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
IT
1| ummecka stowenton, Tommme Euomiorexa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmnax CX0AHbIX 3JIEMEHTOB
n o
€pUOINYECKUN 3aKOH U BuGmiorexa 1IOK
52 Ilepnoanueckas cucrema

XUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00ada52¢c
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https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ada52c

Meunneneena

53 [Tepwo b1, TPYIIIEI, TOATPYIIIIHI Bubmuotexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue dIIeKTPOHHBIX 060)10qu0 Butorexa LOK
55 aTOMOB 351eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproanyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. J1. bubmuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnmuoreka [JOK
XHUMUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHHas xumudeckas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMu4deckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHas bubnuoreka [IOK
XHUMHYECKas CBS3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETLHO-BOCCTAaHOBUTEIIbHBIC bubmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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bubmuoreka [JOK

64 OKHCIIUTEIN U BOCCTAHOBUTEIIH 1 htts://m.eds00.ru/00adb076
65 | Ormeeme s Kommoomn |1 b orera LIOK
https://m.edsoo.ru/00adb486

CBSI3b»

66 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
CHCTEMAaTH3aIMs 3HAHUMA https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHCTEMAaTH3AIMs 3HAHHUMA https://m.edsoo.ru/00ad9cb?2

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMAaTH3aIMs 3HAHHUIMA https://m.edsoo.ru/ff0d61c6
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9 KJIACC

DJIeKTpOHHbIe HH(poBbIE

Jara
o0pa3oBaTejibHbIE
KosmnuecTBo yacos HU3y4YeHUs
Ne T pecypcbl
eMa ypoka
n/n P
Kontpoabusbie | IlpakTuueckue
Bceero P P
padoThI padoTsbI
[Tepuonnueckuii 3aK0H.
1 Hep OJIMYEeCcKasi CUCTeMa ec 1 Bubnuorexa LIOK
HOJUYECKas CUCTEMa XUMUYCCKUX
pHOA https://m.edsoo.ru/00adb59e
anemenToB JI. . Menaeneera
3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB
, > P o ; . Bu6miorexa [JOK
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
P ™ https://m.edsoo.ru/00adb6b6
(502700 (V)
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunel xuMuueckoil CBS3U U THUIEI 1 bu6mmoreka [JOK
KPUCTAUTHIECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o reme
5 «[loBTOpEeHue u yrnyOneHue 3HaHUM 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
5 Knaccudukanus XuMUUeCKuX peakinii 1 bu6mmoreka [JOK
M0 Pa3IMYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHaTtre o CKOPOCTH XUMUYECKOU
7 i P 1 bubmuoreka [JOK
eakiuu. [IoHsATHE O TOMOTE€HHBIX U
peart https://m.edsoo.ru/00adbe9a
TeTEPOrE€HHBIX PEAKLIHIX
3 IToHATHE O XUMUYECKOM PaBHOBECHM. 1 bubnuorexa [IOK
®dakTopbl, BIUAIOMINE HA CKOPOCTh https://m.edsoo.ru/00adc28c



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

XUMUYECKON PEAKLUU U MOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

9 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peaknuu https://m.edsoo.ru/00adcade
T <
10 | macoomamen, Crmprote 1 caSe BuGnotexa LIOK
JMCCOTIHATIHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIATHI
11 Wounrle ypaBHeHUS peakiui bubmmorexa [IOK
M peakdl https://m.eds00.ru/00add448
X <
| e B 10K
HOBAHW B CBETE I TaBJICHUI
P https://m.eds00.ru/00add5d8
AIEKTPOJIATHICCKON JTUCCOITUAITTT
X < o
13 | mporcrammermi o6 ncirpomHTACCKoT buGmorexa LIOK
belt p https://m.edsoo.ru/00add8b2
IHACCOLMAIN
14 ITousiTre 0 TUAPOIN3E COTIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6 OK
15 O00011eHre U cucTeMaTU3alus 3HAHUI hgpgj;:;i;iilru 100addd12
16 [IpakTuueckas pabota Ne 1. «Pemenue bubnnoreka [JOK
OKCIIEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
17 | commmmammrmcotan mscomans BuGmnotexa LIOK
P A HHAL https://m.edsoo.ru/00addecO
XUMUYECKHE Peakllii B pacTBOpax»
18 | Tommsonns ouctioras i prmepe BuGnnotexa LIOK
PHMED https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposonopoa. ConstHast KUCIIOTA, bubnuorexa [IOK



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

XUMHUYECKHE CBOMCTBA, MOJTYUYECHUE,
MIPUMEHEHUE

https://m.edso0.ru/00ade104

[Ipaktudeckas padora Ne 2 o Teme

bubmmoreka [{OK

20 «HonyquH,_e Conf[ HOM KHCTOTHL, https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucienus mo ypaBHEHUSIM
21 XAMHYECKUX peazﬁnﬁ €CJI OIINH U3 bubmmorexa [JOK
’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapakTepUCTHKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpyrmst https://m.edsoo.ru/00ade64a
ANNIOTpONHBIE MOIU(PUKAIIUN CEPHI.
23 HaXO}KIl)IeHI/Ie cepfjl1 I/I(beé C(I)ICJII/IHeII)-II/Iﬁ B bubmorera [IOK
. https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBONCTBA CEphI
24 CepoBoaopo, cTpoeHue, (husndeckre bubmuorexa [JOK
U XUMHYECKUE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA
25 (bl/ISI/I‘II[eCKI/IIC) u xmfnqecm/le CBOI;ICTBa bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peaKlnu, JIeKaIIHe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arPA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciaenue MaccoBOM IOJIM BBIXOAa bu6mmoreka [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01as XxapakTepUCTHUKa HIEMEHTOB bubnmoreka [JOK

VA-rpynmnsl. A30T, pacripocTpaHeHHE B

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

npupoje, Gu3nYecKre u XUMHUECKUE
CBOICTBA

AmMmuak, ero ¢usnueckue u

bubmmoreka [{OK

29 XMUMHUYECKUE CBOMCTBA, MOJIyY€HUE U httos.//m.eds00.r/00adf004
MIPUMCHCHHE
[IpakTnueckas padorta Ne 3 no Teme

30 «l?lonyquHe al\fMI/IaKa U3yUEHUE eT0 bubmmorexa LIOK

5 ’ https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KuciI0Ta, €€ pusnueckue u bubnuoreka [IOK
XHUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banme HUTPATOB U COJIEH
aMMOHWSI B KQ4eCTBE MUHEPATHLHBIX

32 ynoOpeHuil. XuMHU4Ieckoe 3I:5leH3HeHI/IC bubamorexa LOK

. https://m.edsoo.ru/00adf518
OKpY’KaloIlel cpesibl COeAMHEHUSIMHU
azoTa
®docdop. Okenn pochopa u

33 (bOC(%)OII))Ha}I KI/ICHJI(CI))Ta q)(blzll)m(q\:)cm&e u Bubmmorexa LIOK
- https://m.edsoo.ru/00adf68a

XMUMHYECKUE CBOMCTBA, MOJIyuYeHUE
Hcnonws3oBanne GocdaToB B Ka4eCTBE

34 MUHEPAJIbHBIX YIOOPEHUIA. bubnunoreka [JOK
3arps;3HEHUE PUPOTHON CPEIIbI https://m.edsoo.ru/00adfc20
dhocharamu

35 Yrnepon, pacipocTpaHeHue B IPUPOJIE, bubnuoreka [IOK
(du3MUecKre M XMMUYECKUE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE bu6mmoreka [JOK

po0JIeMBI, CBSI3aHHBIE C OKCUIOM
yriepona (1V)

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



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
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bubmuoreka [JOK

37 YToiIbHast KHEIOTa H e€ coMn https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o Teme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTBeHHast peakius Ha kapOoHar- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIC MOHATHS 00
39 oprpaHquCKHx BEIIECTBAX KaK O bubmmorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTiepo/ia
40 Kpemnnii u ero coenuHeHus bubamorexa LOK
https://m.edsoo.ru/00ae080a
[IpakTnueckas padota Ne 5. Pemenue

A1 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bu6mmoreka [IOK
«BakHelme HEMETAJIIBI M UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSDY
KonTpoinbHas padora Ne3 1o Teme

42 «Ba>KII){eI‘/'ImI/Ie EeMeTaJIJILI U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCITUHCHUSDY
OO6mast XxapaKTepUCTHKAa XUMHUUYECKUX
3JICMEHTOB — METAJIJIOB.

43 Metannnyeckas CBSI3b U bubnuoreka [JOK
MeTaUTMYeCKass KpUCTaIINIeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOKMCTBa
METaJIOB
XHMHYECKHE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUECKUN Psijl HAMPsDKEHUN bubmorexa LIOK

https://m.edsoo.ru/00ael1156
METaJLIOB
45 OO61ue crnocoObl MOTYYeHUS METaIIOB. bu6nmoreka [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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https://m.edsoo.ru/00ae1156

Crinasel. Beruncnenus no ypaBHEHUSIM
XMUMHMUYECKUX PEAKLUN, €CIIU OJUH U3
peareHToB COJAEPKUT NPUMECU

https://m.eds00.ru/00ae1156

46 [TonsiTHE O KOPPO3UH METAIIIOB brbmorexa OK
https://m.edsoo.ru/00ae1278
bubnuoreka [JOK

41 Ienortsie MeTanmst https://m.edsc]i).ru/00ae14b2

48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJTHSI bubmmorexa [IOK
https://m.edsoo.ru/00ae14b2

49 IllenoyHo3eMeNbHBIC METATIIBI — bu6moreka [IOK

KaJIbIUHA U MarHui https://m.edsoo0.ru/00ae15e8

50 Baxxueime coequHEHNS KaJIbIIU bubmorera [IOK
https://m.edsoo.ru/00ae15e8

51 O00011IeHne U cucTeMaTU3alus 3HAHUI

59 JKEcTKOCTE BOIBI M CIIOCOOKI €6 bu6mmoreka [IOK

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

o | o e e o

P— https://m.edsoo.ru/00aelae8
. bubnunoreka IIOK

>4 ATioMHHHIL https://m.edscl)lo.ru/Oan1064
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnnoreka [JOK

THJPOKCHIA https://m.edsoo.ru/00aelc64
bubnmuoreka [JOK

% Keneso https://m.edscﬁ).ru/00ae1d86

57 Oxkcupl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK

(I u xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O06o0mIeHre 1 cucTeMaTrU3aIys 3HaHUH
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[Tpaktuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 bubnmoreka [JOK
«BakHeiinne MeTaibl ¥ UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSD)
Berurcnenus o ypaBHEHUSM
XUMHYECKUX PEAKIIUiA, ECITH OJIUH U3
60 peareHTOB JIaH B U30BITKE WJIH 1 bubnuoreka [JOK
COJICPKHUT IpUMECH. Bbraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOAYKTA
peaxIu
61 O0001IeHrEe U cucTEMaTH3aNs 3HAHAN 1
KonTponsnas pabora Ne4 o teme
62 «Baxxnelimue MeTauIbl U UX 1
COCIIMHEHUS
63 BemiectBa u matepuansl B 1 bubmuorexa [JOK
IMOBCEIHEBHOM KWU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
XUMHUYECKOE 3arpsi3HEHUE bubnmuorexa [JOK
64 . 1
OKPY KArOIIEH Cpe/ibl https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B pernieHun 1 bubnuorexka [JOK
HKOJIOTHYECKUX ITPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHsiit ypok. O60011IeHNE U 1 bu6mmoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O0oOIeHNE U 1 bubnuoreka [IOK
CHCTEMATH3aLMs 3HAHUI https://m.edsoo.ru/00adbh33c
68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuoreka [IOK
CHCTEMATH3aLs 3HAHUI https://m.edso0.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

Xumus. 8 kiacc: yue0. ais odmieoOpazoBarenbHbIx yapexkaenuit / O.C. I'adbpuensH. - 3-¢

u31., crpeotutl. - M.: Jlpoda, 2022. - 286 c.

Xumus. 9 knacc: yue0. g obmieoopazoBarenbHbix yupexaenuit / O.C. I'adbpuensH. - 3-¢ usn.,
crpeotur. - M.: JIpoda, 2022. - 288 c.

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1.T'abpuensn O. C., Bocko6oitnukosa H. I1., fmykosa A. B. HacTonbpHas KHUTa yuuTens.
Xumus. 8 ki1.: Metonuueckoe rocodue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., SAmykoBa A. B. Terpanp ais 1a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kimace». M.: Jlpoda, 2022.

3. T'abpuensH, O. C. Metoauueckoe nmocodue k yaeonuky O. C. 'abpuensna « XumMus». 8 Kimacc
/ 0. C. I'abpuensta. — M. : [Ipoda, 2021. — 1009.
4. I'abpuensn, O. C. Meroauaeckoe nocooue k yaueoruky O. C. I'abpuensna «Xumusy». 9 xkiace
/ O. C. T'abpuensn. — M. : Ipocda, 2021. — 108.

5. Xumus : TexHosorudeckue kaptel K yueouuky O. C. ['abpuensna «Xumust. 8 Kiracey :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHojorndeckue kapthol kK yueOHuky O. C. ['abpuensaa « Xumus. 9 kimace :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018
7. Xumus. 8 ki1.: KoHTposibHBIC U TTpoBepouHbIe paboThl K yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: llpoda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Beeaurtenanusiehttp://www.chemnet.ru I"azera « Xumusi» u caitt aist yaurtens «51 uay Ha ypok
XUMHH»

http://him.1september.ru Eaunas xomtexkuus L{OP: IIpenmeTHas KOIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE SKCIIEPUMEHTHI:
xumus. Komteknus Poccuiickoro o61eo0pa3oBaTeIbHOrO IopTaia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. Annk6epoBoii

http://www alhimik.ru Beepoccuiickast ouMITHaa MKOJIbHUKOB M0 XUMHU
http://chem.rusolymp.ru Opranuyeckasi XuMusi: JIEKTPOHHBIH yIeOHHK ISl CPEIHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3IEKTPOHHbIH YIeOHHK

http://www hemi.nsu.ru OTKpbITHI#H KOJUTEIK: XUMHSI

http://www.chemistry.ru JluctTaHimoHHas OJMMITHAIA TI0 XUMHUH: TEJICKOMMYHUKAITHOHHBIN
00pa3oBaTeIbHBIN MPOCKT
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