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HOACHUTEJBHAA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBe TpeOOBaHMU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHusl, MPECTAaBICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe denepaabHON padoueil IporpaMMbl
BOCIIUTAHUS U C YYETOM KOHUEMIUHU MPENoAaBaHusl yaeOHOTO MpeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit @enepanuu.

[Iporpamma mo xuMuu Aa€T TOpeNCTaBIEHUE O IENAX, OOIIeH cTpaTteruu
0o0y4yeHHUs, BOCIHUTAaHWUA ¢ Pa3BUTHS OOYYAIONIUXCS CPEJACTBAMH Y4EOHOIO
npeaMeTa, yCTaHABJIMBAET 00s13aTeNIbHOE PEIMETHOE coaep>KaHue,
npeaycMaTpUBaeT pacrpejieieHue €ro Io KilaccaM U CTPYKTYpPUpPOBaHHUE TIO0
pazienaM W TeMaM IMPOTPaMMbl IO XHWMHUH, OINPENETseT KOJUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU CoJIepKaHus, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHUS XUMHM C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessiIeT BO3MOXXHOCTH TMpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 0Opa3oBaTesbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00Opa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yabTaram 00y4YeHHUsI XMMUU Ha YPOBHE 1I€JIeW U3ydeHus MpeaMETa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIbHOU JESTEILHOCTH OOYYalolerocs I0 OCBOCHUIO
y4eOHOTro coJiep KaHusl.

3HaHUWE XHUMHUHU CIY>KUT OCHOBOM st (OpMUpPOBaHHUS MHUPOBO33PEHUS
00yy4aroIerocs, ero MpeACTaBiICHU O MAaTEPUATBLHOM EIUHCTBE MHUPA, BAKHYIO
posib urpatoT (GOpMUPYEMbIe XUMHUEH TMPEJCTABICHUS O B3aWMOIPEBPAIICHHIX
SHEPTUHA M 00 HBOJIIOIMU BEIICCTB B MPHUPOJIE, O MYTAX PEHICHHS TI00AThHBIX
npoOjeM YCTOMYMBOTO Pa3BUTHUSI UYETOBEUYECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOMN 1 SKOJIOTHUYECKON 0€30MacCHOCTH, ITPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTECW IS CaMOpa3BUTHUS U
dbopMupoBaHUS KyJIbTYphI IMYHOCTH, €€ 0011el 1 (GYyHKIIMOHATHLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jarommxcsi, HABBIKOB WX CaMOCTOSITEIHHOW y4eOHOW JAESITeNbHOCTH,
IKCIIEPUMEHTAIBHBIX U HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B MPO(HECCUOHATLHOM NeITebHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €UHCTBO MPUPOJIbI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATanoM B JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaIOIUXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
Hay4YHBIM 3HaHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUYECKOE
obpazoBaHre 00yUYarOIINXCS.

JlaHHble HampaBieHUS B OOYYCHHUH XUMHUM OOECIICUMBAIOTCS CIEIM(PUKOM
COJIep)KaHUsl  Yy4eOHOTO  TIpeaAMeTa, KOTOPBIH  SBJISETCS  I€Iaroru4ecKu
aJanTHPOBAHHBIM OTpPaK€HHEM 0a30BOM HAyKHW XMUMHH Ha ONpeIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMHCS CHCTEMBbI TEPBOHAYAJIBbHBIX MOHITUH XHWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX TOHSITUA
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mnojxoaa K €€ m3ydeHuto. CoaepkaHHE CKIAIbIBACTCS M3 CUCTEMBI
MOHATUN O XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHI O XMMHYSCKOM
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEIOBATEIILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX MPEACTABICHUMN
Pa3HOrO YPOBHSI:

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

— Ilepuoanueckoro 3axkona /1. . MenaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUU,

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

Teopernueckre 3HAHHUS PACCMATPUBAKOTCS HA OCHOBE AMIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJTHOTO
YPOBHS K JIPyrOMY, BBIMIONHSSA (PYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUS U MOJy4YCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IPEACTABICHNS O XUMAYECKOM COCTABJIAIOIIEN HAyYHOM KapTHHBI MUPA B JIOTHUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOoJaM TMO3HaHUsS B Hayke. V3ydeHue XUMHUHU MPOUCXOJUT C MPHUBIICUCHHEM
3HAHUM W3 paHee W3YyYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYXKalomuid MUY,
«buomnorus. 5—7 knacce» U «Pu3nKa. 7 Kiaacc.

I[Ipr wu3yyeHHMM XUMHH TPOUCXOJUT (POpMHpPOBAHHE 3HAHHH OCHOB
XUMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
NEATCILHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya ydyeOHOro mpeaMera COCTOUT B (OPMHUPOBAHWU CHUCTEMBl XHUMHYECKHUX
3HAaHUN — BaKHEWIIHMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKESHHH,
JOCTYITHBIX 000OIICHUH MHPOBO33PEHUYSCKOTO XapakTepa, s3blka HAyKd, B
NpUOOIICHNH K HAayYHBIM METOJaM II0O3HAHWUS TIPU M3YYCHUH BEIICCTB U
XUMHUYECKUX PEaKIui, B GOPMHUPOBAHUU M PA3BUTHH MO3HABATEIbHBIX YMEHUN U



UX TPUMEHEHWU B YYEOHO-TIO3HABATEIHHOW H y4eOHO-HCCIIEIOBATEIHCKON
JESITeIbHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOOpalleHHsl C BELIeCTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu nM3yyeHMM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUsl BaXKHOE
3HaUYEHUE MPUOOPENH TaKHe 1eJd, KaK:

— (dopMHUpOBaHHE WHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHUHATUIO PEIICHU,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HMU;

—  HampaBJICHHOCTh OOy4YeHHs Ha CHUCTeMaTH4ecKoe MpuoOIlIeHue
oOy4Jarommxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
METOJIaM TO3HaHMs, (POPMHUPYIONIUM MOTHUBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHne yciaoBuH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaAIOIIIUMUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3JIMYHBIX BUJIOB JESATEIBHOCTH;

— (opmupoBanre oOmEeHd (QyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM 4YHCIE€ YMEHUW OOBACHATH U OICHUBATh SIBJIICHMUS
OKPY’KAIOIIEr0 MHUpA, MCMOJIb3ysl 3HAHUS M OMbBIT, MOJYYCHHBIC MPU H3YYCHUU
XUMUH, TPUMEHSITh KX MPU pPEHICHUU MpoOJieM B TOBCEAHEBHOM KU3HU U
TPYZIOBOM JEATEIBHOCTH;

— (¢opMHpoBaHHME Yy OOyYarolMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHUMAHHS 1EHHOCTH XUMHUYECKUX 3HAHUW JJis BBIPAOOTKH HKOJOTHYECKHU
1eaecooOpa3Horo MoBEJAeHUsT B OBITY W TPYJIOBOM JACSTEILHOCTH B LEJAX
COXPAaHEHHMS CBOETO 3J0POBbS U OKPYKAIOIIEH TPUPOTHON CPEBI;

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO M
CaMOBOCIMTAHMIO HA OCHOBE YCBOEGHHMS OOILEYEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdWIIS W HANPABICHHOCTH NATbHEUIIETO
0o0yueHus.

OOmiee 4YKMCIIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOT'0 0011er0 00pa3zoBanus, coctaiseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/ibHbIe XUMUYECKHE MIOHATHS

[Ipenmer xumuun. Ponp XUMUM B )KU3HU 4YETOBEKa. XUMHS B CHCTEME HayK.
Tenma u BemiecTBa. PU3HWUYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE



BeniecTB. [loHATHE O MeTOAAaX NMO3HAaHWA B XMMHUH. YHCTBIE BEUIECTBA U CMECH.
CrniocoOnI pa3eneHus cMeceit.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3IeMEHTbl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckast ¢opMmyna. BaleHTHOCTP aTOMOB XHMMHYECKUX OSJIEMEHTOB.
3aK0H TMOCTOSTHCTBAa cocTaBa BemiecTB. OTHOcUTENbHAas aTOMHasi Macca.
OTtHocuTenbHass MOJEKYJsIpHast Macca. MaccoBasi 10J1s1 XMMHUYECKOTO JJIEMEHTA B
CO€JIMHEHUHU.

KonuuectBo BemectBa. Moabs. MonspHas macca. B3auMocBs3b KOJIUYECTBa,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AMHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

duznyeckue U XMMUYECKUE SIBJICHUS. XUMUYECKas peakius 1 e€ MpU3HaKHU.
3aKOH COXpaHEHMsI Macchl BellecTB. XuMmuyeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaKIuil (COeTMHEHNs, Pa3I0KEHUs, 3aMeIlleHHs, 0OMEHa).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBuiaMu paboOThl B J1JaOOpAaTOPUU U
npuémMamu oOpalieHus: ¢ J1abopaTOPHBIM 00OPY/IOBaHUEM, U3YUYEHUE U OMHCAHUE
(¢u3nuecKUX CBOMCTB O0Opa3l[OB HEOPraHWYECKHX BEIIECTB, HAOJIIOICHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TAasHUE JIbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIMS BOJbI) U XUMHYECKUX (TOpEHHE CBEYH, MPOKaJIHMBAHUE
MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0IeHUE U
ONKCAaHUE NPHU3HAKOB MPOTEKAHHWS XUMHYECKUX peakiuil (pas3io’kKeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHCIIOTHI C XJIOPUIOM Oapusi, pa3ioXKeHUe TMIPOKCUIA
menu (IT) npu HarpeBanuu, B3auMOJICHCTBHE Keje3a ¢ pacTBopoM cosin meau (11),
U3Y4YEHHE CIOCOOOB pa3elieHHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIBTPOBAHUE,
BbIIapUBaHUE, JUCTHIUISLMUSA, XpoMaTrorpadus, NpOBEJEHUE OUYUCTKH MOBAPEHHOU
conu, HaONIOJGHWE W  ONHUCaHWE  PEe3yabTaTOB  IPOBEICHUS  OMbITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAHEHHMS MAacChl, CO3/JaHHE MOJENIEH MOJEKYI
(ILIapOCTEPKHEBBIX).

Ba:kHelilne npeacTaBuTe/ M HEOPraHUYECKUX BelECTB

Bo3agyx — cmech razoB. CocraB Boznyxa. Kuciopoa — 31€MEHT U MPOCTOE
BemiecTBo. Haxoxzaenue kucinopoga B mpupojie, (U3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu topeHus). Oxcunmpl. [Ipumenenue xkuciopoma. CrocoOsl
NOJyYeHHUs] KHUCIOpoJa B JlabopaTopud U OPOMBINUIEHHOCTH. KpyroBopot
Kuciaopoja B npupoje. O30H — aJuloTponHasi MOAU(PHUKAILUS KUCIOPOa.

TennoBol 3¢h(hEeKT XUMHUYECKON PpeaKIuu, TEPMOXMMHYECKHE YpPaBHEHWS,
9K30- M JHAOTEPMHUYECKME peakUuy. TOIUIMBO: yrojib M METaH. 3arps3HEHue
BO3/yXa, YCHJIEHUE apHUKOBOTO 3(pdexTa, pa3pylieHue 030HOBOIO CIIOS.

Bonopox — »smeMeHT M mpocTtoe BewiecTBO. HaxoxzaeHue Boaopona B
npupojie, (uU3NYECKHe M XHUMUYECKHE CBOICTBAa, NPUMEHEHHUE, CIOCOObI
nosrydenusi. Kuciorsr u conu.



MonsipabIii 006EM ra3oB. PacuéTsl Mo XUMHYECKUM YPAaBHCHHSIM.

duznueckue CBoMCTBa BOAbl. Boma kak pactBoputenb. PacTtBopsl.
HaceplllleHHBIE W HEHACBINIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJIE.
MaccoBast 40Jis1 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKCTBA BOAbl. OCHOBAaHMUSI.
Ponb pacTBOpoB B pUpoJie U B )KU3HU 4YeloBeKa. KpyroBopoT BOJibI B IPHUPOJIE.
3arpsA3HeHne NpUPOIHBIX BoJ. OXpaHa U OUYHUCTKA MPUPOIAHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcuasl. Knaccubukarms
OKCHJIOB:  cosieoOpa3yronie  (OCHOBHBbIE,  KHCJIOTHbIE, aM{(pOTEepHbIE) U
HecosieoOpaszyromue. Homenknatypa okcuaoB. @Duznueckue W XHMHYECKHE
CBOMCTBa OKCUIO0B. [lonyueHne oKCuI0B.

OcHoBanusi. Kinaccudukanuss ocHOBaHUM: IIETOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHkiarypa ocHoBaHuil. PU3NUECKUE U XHMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. ®Ousndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHocTm MeTauioB H. H. bekerosa.
[Tony4yeHue KUCIOT.

Comu. Homenknarypa coseil. @uznueckne 1 XMMUYECKHE CBOWMCTBA COJIEH.
[Tonyyenue coieil.

['eneTnueckas CBsi3b MEXK/y KJIAaCCAMH HEOPraHUYECKUX COCTMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIEICHUE COJICPKAHUS KUCIOPOAAa B BO3AYyXE, MOJIYUYCHHE,
coOupanue, paclio3HaBaHUE W M3YYCHUE CBOMCTB KHUCJIOpPOJa, HAOJII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HHKHOBEHHS U
npeKpaileHus TopeHust (Mokapa), O3HAKOMJIEHHE C oOpa3laMd OKCHUIOB U
OMHUCAaHUE WX CBOWCTB, IOJy4YEHHE, COOUMpAHHE, pACIO3HABAaHUE U U3YUYCHUE
CBOMCTB BOJOpoJa (ropenHue), Bzaumozeiicteue Bogopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabOIt0IeHHEe 00pa3lloB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEJOBAHHE OCOOEHHOCTEW pacTBOPEHHSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM J10JIel pacTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBHUE BOABI C METalllaMHU
(HaTpyieM U KainblKMeM) (BO3MOXXHO  HCIIOJb30BaHUWE BUJIECOMATEPHUATIOB),
UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEHIECTB PA3UYHBIX KIACCOB,
HAOJIIOICHNE M3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzyuyeHue B3aumojercTBusi okcuaa menu (II) ¢ pactBopom cepHOUM KHUCIOTHI,
KHCIIOT C METajulaMH, pPEaKUUi HEeUTpalu3aluH, MOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METajlyla JAPYIMM U3 PacTBOpPA COJM, PELICHUE
AKCIEPUMEHTAJbHBIX 3a/ad Mo TeMme «BakHeillne Kiacchl HEOPraHUYECKHUX
COEIMHEHUID.

Iepuoagnuecknn 3axkoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
nemeHToB JI. WU. MenneaeeBa. CtpoeHne aToMoB. XMMHYECKAs CBA3b.
OxucInTeTbHO-BOCCTAHOBUTEIbHBIC PeAKIHU



IlepBble TOMBITKK KIACCHU(PUKAIUU XUMHYECKHX 3JIeMeHTOB. IloHsATHE O
IPYIIax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIC W IIEIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHIBI
Y TUJIPOKCHJIBI.

[lepunonnueckuii 3akoH. [lepuoguueckas cucreMma XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  Koporkomepuomnas W JUIMHHONEpUOAHAas  (POpMBI
[lepuognueckoit cucrembl xumuueckux 3nemeHToB [[. . Menneneea. [lepuoabl
u rpynmbl. OUNYECKHN CMBICH MOPSAJKOBOTO HOMEpA, HOMEPOB MEPHUOJA H
TPYMIIBI DJIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DinekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aToMOB TepBBHIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XMUMUYECKOIO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoguueckoit cucreme . . Meneneena.

3aKOHOMEPHOCTH HU3MEHEHUA paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPyINaM U NEPUOAaM.

3nauenue [leprnoanueckoro 3akoHa u [leprnoandeckoil CuCTEMbl XUMUUECKHUX
3JIEMEHTOB Ui pa3BUTUsA Hayku W npaktuku. [[. WM. MennpeneeB — yd€HbIM U
rpaXXJJaHWH.

Xumuueckas cBsizb. KoBalieHTHast (MOJiApHAsT UM HEMOJIIpHAs) CBS3b.
DIIEKTPOOTPUIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Ipoueccrl okuCIeHN U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4yeHrue o0pa3lioB BEIIECTB METAUIOB U HEMETAUIOB, B3aMMOJICHCTBHUE
TUIPOKCHAA LHMHKA C pacTBOpPaMU KHCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUN
(ropeHue, peakly pa3yIoKEeHHsI, COETUHEHU ).

Mexcnpeomemmuoie ceasu

Peanuzanmss MeXNpeaMETHBIX CBS3€M NPHU M3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCS. YEPEe3 HCMOJIb30BAHUE KAK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATHM, TAK U NOHATUHU, SIBJIISIFOIIUXCS CUCTEMHBIMM U1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: HAydHBINH (PaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJM3, CHHTE3, Kilaccudukanms, NEePUOJAUIHOCTh, HAONIOJCHUE,
AKCIIEPUMEHT, MOJAECIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

dusznka: MaTepusi, aToOM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
W30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, BJICKTPUUYECKUAN 3apsjl, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHHME BEIECTBA, a3, (U3UUYCCKHUE BEIMYHMHBI, STAHUIIBI
U3MEPEHMs, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: horocunTes, npixanue, ouocdepa.



I'eorpadusi: armocdepa, ruapochepa, MHUHEpATBI, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYeCKasl peaKkuust

[lepnoanueckuii 3akoH. [lepuoguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB
XUMHYECKUX DIIEMEHTOB TEPBBIX TPEX TNEPUOMAOB, Kalaus, KaldblUUs M UX
COCAMHEHUA B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepuonnueckoil
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIbl KPUCTALIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKON PEIIETKU U
BHJIA XUMUYECKOH CBSI3HU.

Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEJIMHEHUI, TEHETUYECKas CBSI3b HCOPTAaHMYECKUX BEIIECTB.

Knaccudukanys XUMUYECKUX PeaKIuil M0 pa3IMuHbIM MpU3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B peakIMU BEHIECTB, MO TeruioBoMy 3(dexTy, 1o
W3MEHEHUIO CTETICHEN OKHCIICHUSI XUMUUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3atopa). JK30- U SHJIOTEPMUUYECKUE PEaKIIHU, TEPMOXUMUYECKUE
YpaBHECHUSA.

[lonsiTue O CKOPOCTH XUMHYECKOM peakiuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakiusax. [[oHsSTHEe O TOMOTE€HHBIX U TE€TEPOTCHHBIX
peakuusx. [lonstne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOMW pEaKIUMU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKunu. CocraBnienue YpaBHEHUU
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUM C  HCIOJB30BAHHUEM  METOJIa
AJIEKTPOHHOTO OanaHca.

Teopust 3AEKTPOIUTUIECKON TUCCOUUAINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Katnonsl, annonel. MexaHusm auccolMaly BELUIECTB C PAa3JIMYHBIMU BUIAMHU
XUMHUYECKO# cBsi3u. CteneHs aucconuanun. CHIbHBIC U CTa0bIe JIEKTPOJIHTHI.

Peakiun voHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHUS peakiuil. CBOWCTBa KHCIOT,
OCHOBAaHMM ¥ COJel B CBETE MPEACTaBICHUN 00 3IICKTPOIUTHIECCKOM
nucconnanuv. KauecTBeHHbIE peakiiui Ha HOHBI. [IOHSATHE O TUAPOIU3E COJICH.

XumuuecKkuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMeTayuioB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), HCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTU XMUMHYECKOW peakinu
OT BO3JICUCTBHS pa3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOIMPOBOTHOCTH



pacTBOPOB  BEILECTB, MPOLECCAa JUCCOLMALMM KHUCIOT, IIEJIoYed U coyei
(BO3MOXHO  HCIIOJB30BAaHME BUIEO MATEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKA  MPOTEKAaHWs]  peakluuid  HOHHOrOo  oOMeHa
(oOpa3oBaHue ocajaka, BbIJIEJICHUE Ta3a, oOpa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIUi
(ropeHue, peakiuu pa3iioKEHUs, COCIMHEHHS), paClIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TOMOIIBKD KAYECTBEHHBIX pPEAKUMM HAa HOHBI, PpEIICHHE
AKCIEPUMEHTAJIBbHBIX 3a]1a4.

HemeTaunibl 1 MX COeIMHEHUA

OO6mass xapaktepuctuka rajnoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne u (U3NYecKue CBOWCTBA MPOCTHIX
BEUIECTB — rajoreHoB. XHMMHUYECKHME CBOWCTBA Ha TMpUMEpEe  XJopa
(B3auMOJCICTBME C MeETalUlaMH, HEMETaJlJlaMH, Ilejo4yaMu). XJIOPOBOJOPO.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, IMOJYyYECHHE, NMpUMEHEHHeE. [lelicTBue
XJOpa U XJOPOBOAOPOJA HA OPraHU3M YEJIOBEKA. BaKHEWIIHWEe XJIOpUIBI U UX
HAXO0XKJECHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OcCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
IPOCTBIX BEUIECTB — KUCIOPOJa U Cepbl. AJIIOTPOIHbIE MOAU(PUKALIMK KUCIOpOJa
U ceppl. XUMHUUECKue cBoiicTBa cepbl. CepoBOJOPOA, CTpOeHUE, (PU3NYECKUE U
XUMHUYECKUEe CBOMCTBA. OKCHUJIBI CEpbl KaK MPEJACTABUTENHN KUCIOTHBIX OKCHIOB.
CepHas kucnora, @u3nueckue ¢ XHUMHYECKHE CBOMcTBa (00mIMEe Kak
OpEeICTaBUTENSl Kjlacca KHCIOT M cleuupuueckue). XUMHUYECKHE pPEaKLuH,
JeXallue B OCHOBE HPOMBIIUIEHHOIO CHOco0a MOJIyYeHHsS] CEPHOU KHUCIIOTBHI.
[Ipumenenue cepHor KACIOThl. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIHS Ha
cynb(dar-uoH. HaxoxneHue cepbl M €€ COEAMHEHH B NpPHUPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Ccpeabl COEIMHEHHSIMH cepbl (KUCIOTHBIE OK]IH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €0 MPEAOTBPAILECHUS.

OOmas xapaktepucTuka 37MeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIEHHUA. A30T, pacpOCTPAHEHHWE B IPHUPOJE,
dusnyueckre u XUMHIECKUE CBOCTBA. KpyroBopoT azoTa B mpupoje. AMMHUaK, ero
¢u3nyecKkue U XMMHYECKHUE CBOMCTBA, MOJy4YeHHe U nmpuMeHenue. Coiu aMMOHMS,
uX (pU3MUecKre U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHbI aMMOHHMSI. A30THasl KHUCJOTa, €€ IMOIydeHHe, (PU3NYECKUE U XUMHUYECKHUE
cBoiicTBa (00OmME Kak TMpEeACTaBUTENS KJlacca KHUCIOT U  CHeIH(pUIECKHUE).
Hcnonp3oBaHWEe HUTPATOB M COJEd aMMOHHS B KAyeCTBE MHUHEPAIbHBIX
ynoOpennii. XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIICH Cpebl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIM, 3arpsi3HEHHE BO3JIyXa, MOYBbI W BoAoEMOB). docdop,
aloTpornHbie Moaudukanuu (ochopa, duzmdeckne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, Gu3HIeCKre U XUMUIESCKHE CBOMCTBRA,
nonyuyenue. Mcnonb3zoBanue hochartoB B kKauecTBE MUHEPAIbHBIX YI0OpEHUH.



Oo6mas xapakTtepuctuka 3meMeHToB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHCICHHUS.  YTIIEpOJ,  aJIOTPOIIHbIE
Moau(UKaIMK, pPACHPOCTPAHEHHE B MpUpojae, (U3UUYECKUE U XHUMHYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosoport yriepoaa B npupoje. OKCHabl yriaepoja, ux
duznueckre W XUMUYECKHE CBOMCTBa, JCHCTBHE Ha JKHUBBIE OPTraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumoresa T1yI00aJIbHOrO TMOTEIJICHUS KIUMAaTa, MMapHUKOBBIN
s dext. YronbpHas kucinoTa u €€ cou, ux (HU3NUYEeCKue U XMMUUYECKHE CBOMCTBA,
nojiyueHue u npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIILUIEHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[TepBoHauanbHbie MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COSIMHEHUSIX
yriepojaa (MeTaH, 3TaH, dTUJICH, alleTUJIeH, TaHOJ, TJIMIIEPUH, YKCYCHAs KUCJIOTA).
[IpupoaHbie HMCTOYHUKK YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX TepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsaTre o OMOTOrUUECKH BaXKHBIX BEIIECTBAX: KUpax, OeIKax, YyrieBoJaax — U Ux
poJii B OKM3HM 4YeJioBeKa. MarepualibHOE €AMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUIM.

Kpemuuii, ero ¢usumyeckue W XHUMHYECKHE CBONCTBA, TMOJYyYEHUE U
npuMmenenne. CoeauHeHus KpeMHusi B mpupoje. OOmue mnpeactaBieHus o0
okcusie kpemausi (IV) u kpemaueBoi kucinore. CHUIMKAThI, X UCIOJIL30BaHUE B
OBITY, B MPOMBIIUJICHHOCTU. BakHellne cTpouTenbHbIE MaTepHasibl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 06€30MacCHOro MCIMOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B MOBCETHEBHOM JKU3HH.

Xumuueckuit IKcnepumenm:

u3y4yeHrne o0pa3OB HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MPOBEJCHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJICHUE TPU3HAKOB
WX TIPOTEKAHWS, OMBITHI, OTpAKAIKME (PUINIESCKUEC W XUMUYECKHE CBOMCTBA
rajoreHOoB M HX COEIUHEHUN (BO3MOKHO HCIIOIb30BaHUE BUICOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpHUAOB (TaJOrE€HUJIOB), O3HAKOMJIEHUE C
oOpaslamu  cepel W €€  coeauHEHUsMH  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPUAIIOB), HAOJIOICHNE TpoIecca OOYTIIMBaHUS caxapa MOJ JIeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YCHUE XUMHUYECKHX CBOWCTB
pa30aBIEHHOMN CEPHON KHUCIIOTHI, MPOBEJICHNE KAUeCTBEHHON peakiuu Ha Cyib(dar-
WOH W HAONIOJIEHUE TpH3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu azora, ¢ochopa M HUX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIOB), 00pa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOTydeHHE,
coOupanue, pacrno3HaBaHME€ U UW3YYCHHUE CBOWCTB aMMHakKa, TMPOBEIACHHUE
KauyeCTBEHHBIX PEAKIMi Ha MOH aMMOHHUs U (ochaT-uoH U U3ydeHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJICCTBUE KOHLICHTPUPOBAHHON a30THOW KUCIIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3YyUYCHHE MoZeIen



KPUCTAUIMYECKUX PEImETOK anmasza, rpadura, QyepeHa, O3HAKOMIICHHE C
poleccoM afcopOIMKM  pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJy4yeHHEe, COOMpPaHUe, PACTIO3HABAHUE M U3yUYCHUE
CBOMCTB YIJIEKMCIIOTO ra3a, MpOBE/IEHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHHE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
NPOAYKIMEH CUIMKATHOW MPOMBIIUIEHHOCTH, PELIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHelmme HeMeTaJuTbl U UX COEAMHEHUS.

Metaunibl 1 X COeIMHEHUS

OO61as xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHus B llepumomuueckon cucreme xumuyeckux nsiemeHroB [l H.
MenpneneeBa u cTpoeHusi aTomMoB. CTpoeHHE MeTaJuIoB. MeTtamndeckas CBS3b U
METAUIMYECKAsT  KPUCTAUIMYECKass  pPemeTka.  DICKTPOXUMUYECKUN  pAall
HaMpspKeHU MeTauioB. Gusnyeckue U XMMHUUYECKHE CBOMCTBA MeTallioB. O01ue
CrocoObl MOMy4YeHUs: MeTayioB. I[loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'yH, JHOPATIOMUHUN,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY U MPOMBIIIJICHHOCTH.

[[lenounsie mMeTauibl: NoyioxkeHUue B Ilepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB /I. M. MeHneneeBa, CTpOCHHUE MX aTOMOB, HAaXOXJECHUE B IMPUPOJE.
dusnyecKkue U XMMUYECKUE CBOICTBA (Ha mpuMmepe Hatpusi U Kaiausi). OKCUIbl U
TUIPOKCHUABI HATpud MW Kanuda. lIpuMeHeHue IIeNOYHBIX METalIOB M  UX
COEJIMHECHUM.

[[lenouyHo3eMenbHBIE METaJIbl MarHdii W KajJdbl[Ui: MOJ0XEHUE B
Ilepnognueckor cucreme xummueckux sneMeHToB . M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJAeHUE B Ipupoae. PU3NUYECKUE U XUMUYECKAE CBOMCTBA MarHus
U Kaibliusa. Baxueilinve coequHEeHHS Kalblus (OKCHUI, THUIAPOKCHUI, COJIN).
XKéctkocTh BOABI U CLTOCOOBI €€ YCTPAHEHMUS.

AmomMuHuN: noJiokeHne B llepuonnueckon cucreMe XUMUYECKHUX 3JIEMEHTOB
1. 1. MenneneeBa, CTpO€HUE aToMa, HaXOXAEHHUE B mpupoac. Pusnmyeckue u
XUMUYECKUE CBOMCTBA aItOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCUIA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoit cucteMe XMMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpoEHHE aToMa, HAaxXOXJAeHUWE B npupoae. Pu3nmyeckue Hu
XHMHYECKHE CBOMCTBA kene3a. OKCHUIbI, TMAPOKCHIBI U coiin kene3a (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C 00paslamMu METAUIOB W CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBAaMH, M3Y4YEHUE PE3yJbTATOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJCUCTBHUS OKCHJIA
KBS W HATpUs C BOAOW (BO3MOXKHO MCIIOJIb30BAHUE BUIECOMATEPUAIIOB),
VICCIIEIOBAHNUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXHO  HCMOJB30BAHUE  BUJEOMATEpPUAJIOB), IMPU3HAKOB  IPOTEKAHUS



KauyeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbIUs, AIIOMUHUS, [IMHKA, JKEJe3a
(IT) u xenesa (III), meau (II), HabmroeHME U OMKMCAHKUE MPOIIECCOB OKPAITUBAHUS
IUTAMEHM HWOHAMHM HAaTpusl, Kaldus W Kalublusg (BO3MOXKHO UCIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCClIeIoBaHUE aM(DOTEPHBIX CBOMCTB TUAPOKCHU]IA ATTFOMUHMUS
U THJIPOKCHUJIA IIUHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «Baxuenme
METaJUTbl U UX COCTUHEHUSI.

XuMus 4 OKpyKamIuas cpeaa

BemiectBa u marepuanbsl B TOBCEIHEBHOM >KM3HM 4YenoBeka. bezomacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBas momoinpb mnpu
XUMHUYECKUX 0XKOTaxX U OTPaBICHUSX.

XUMUYECKOEe 3arpsi3HEHHE OKpYKarollell cpelpl (MpeesibHas J0mycTUMast
KOHIIeHTparus BemniecTs, naiee — [1JIK). Pone XxumMum B penieHUN 3KOJIOTHYECKHUX
npooseMm.

Xumuueckuit IKCnepumenm:

u3ydeHrue o0pas3lioB MaTepuagoB (CTEKJIO, CIUIaBbI METAJIOB, MOJUMEPHBIC
MaTepHaIb).

Mesxcnpeomemmuvie cea3u

Peanuzarus MeXMpeaMETHBIX CBS3€H MPU HM3yUYeHWH XWUMHH B 9 Kiacce
OCYUIECTBJISIETCS. 4Y€pe3 HCIOJb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHSATHH, SBISIIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01ure ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAy4YHBIM (DAaKT, rUmores3a, 3aKoH,
TEOpUs, aHajdu3, CHUHTE3, KIacCUPUKalUUsi, MEePUOJAUYHOCTb, HAOIIOEHUE,
AKCIIEPUMEHT, MOJICIMPOBaHUE, H3MEPEHHUE, MOJEb, SBJICHHE, MapHUKOBBIN
3 deKT, TEXHONOTHS, MAaTEPUAIIBI.

®dwusnka: maTepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIU],
U30TOMBI, PAANOAKTHBHOCTH, MOJICKYJA, JJICKTPUUYECKUN 3aps], MPOBOIHUKH,
HOJYTIPOBOJHUKHU, JAUAJCKTPUKH, (POTOPIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOE COCTOSIHUE BEILECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYWHBI, €AUHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MIaHETHI, 3BE3 161, CoJTHIIE.

buonorus: dorocunTes, nprxanwe, Omocdepa, SKOCHCTEMA, MHUHEPAITHHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATESIIbHBIC BEIIECTBA.

l'eorpadusi: armocdepa, ruapochepa, MHUHEpATbI, TOPHBIE MOPOIBI,
MOJIE3HBIE HCKOIAeMblIe, TOTLTNBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIndHOCTHBIE pPE3yJNbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJI¢ OOYYEeHHS XHMHUU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU AESATEIbHOCTA B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUMCKUMHU
COIMOKYJIbTYPHBIMH M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMH B
oOIIleCTBE TMpaBUJIaMH U HOPMaMHU TIOBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMAIIA3AIMN O0yYarOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LIEHHOCTHBIX OpUEHTALMU U
pacIIMpEHnE OMbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTpMoTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HaydyHOMY HAacJeAui0, MOHMMaHWs 3HAYCHUS XUMHUUYECKOM HAayKu B IKU3HU
COBPEMEHHOTr0 O0OIIECTBA, CIOCOOHOCTU BIAAETh JAOCTOBEPHOW HH(pOpMaLHeil o
NEPENOBBIX JOCTHKEHUAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) IpaKIaHCKOT0 BOCTIMTAHUS

NpEeACTaBICHUS O COUUAIBHBIX HOPMax M TMPaBWIaX MEXIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JPYrUX  BUJAX
NEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH MpHU
BBITIOJTHEHUU YYEOHBIX, T[O3HABATENIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
U B3aUMOIIOMOIIM B TpoLecce 3TOW Yy4eOHOM JeATEeIbHOCTH, T'OTOBHOCTH
OIICHMBATh CBOE TOBEJACHUE M TIOCTYKM CBOUX TOBapUIIEH C TO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO TIO3HAHUSI

MHUPOBO33PEHUYECKUE IMPEJICTABICHUS O BELIECTBE M XUMUYECKOM pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH MU COCTABIIAIOIINE
OCHOBY Il TOHUMAHHS CYIIIHOCTH HAYYHOW KapTUHBI MUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUSI MTPUPOJIbI, B3aUMOCBS3AX 4YEIOBEKA C
MIPUPOJTHOMN CPEJION, O POJIM XMMHU B O3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHBBI, HAIPABJICHHbIE HA TOJIyYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOMUMBIE il OOBSICHEHHUS HAOIIOJMaeMBbIX TPOILIECCOB U SIBIICHUA,
MO03HABATEIHLHON, WHMOOPMAIIMOHHOW M YHTATEIbCKOW KYJIbTYPhI, B TOM YHUCIE
HABBIKOB CaMOCTOSTEILHON paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypOr, JTOCTYIMHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpPEC K OOYUYEHHI0O M TO3HAHUWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, MPOCKTHOW H  HCCIEIOBATEIHCKOMN
JeSITENIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHA OOydYeHHUS B
JIaJbHEHIIIEM;



4) hopMUPOBaAHUS KYJIbTYPbI 3I0POBbSI:

OCO3HaHUE ILIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3J0pOBbII 00pa3 >KU3HH, OCO3HAHMUE MOCIEACTBUNA WU
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHS),
HEOOXOIMMOCTH  COONIOJICHUSI TpaBWJI  OE30MaCHOCTH TIPU  OOpaIllEHUU C
XUMHUYECKMMU BEIIECTBAMU B OBITY U pEabHOM KU3HMU;

5) Tpy10BOro BOCIIUTAHMS

MHTEPEC K MPAKTHUECKOMY U3y4YeHHUI0 Tpodeccuil u Tpyaa pa3auyHoro poja,
YBaXEHHUE K TPYyAYy M pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE IMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHAUBUAYAJTbHON TPAEKTOPUH MPOJAOIHKEHUS 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHon npodecCuoHaIbHOM A TEIbHOCTA U Pa3BUTHUSI HEOOXOAUMbBIX YMEHUH,
TOTOBHOCTH aIallTUPOBATHCA B MPOPECCUOHAIBHON CPEE;

6) 3K0JI0rHYeCcKOro BOCITUTAHUSI:

AKOJIOTMYECKU LEJIECO00pa3HOEe OTHOIICHHE K NPUPOAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAaHUE [IEHHOCTH 310POBOIO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
($u3MUEeCKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHUE LIEHHOCTH COOJIIOJACHHUS
npaBu 0€30MaCHOTO MOBEACHUS IPU padOTe C BEIIECTBAMM, a TAK)KE B CUTYaLUsX,
YIPOKAIOIIMX 3/I0POBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHHH XUMHH, UIS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAIOIIEH IPUPOIHON CPEAOU, AJIs ITOBBIIEHNUS
YPOBHSL ~ DKOJOTMYECKOM  KYyJbTYpbl, OCO3HaHHUS TJIOOATBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MyTel HMX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEJIBbHOM,
KOMMYHUKATHUBHOW U COLIMAJIBHON ITPAKTHKE.

METANPEIAMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMETHBIX PE3YJIbTATOB BBIACISAIOT 3HAUYUMbIE JUIS
(GopMuUpOBaHUS MHUPOBO33peHUsI OOILICHAYYHbIE TOHATHA (3aKOH, TeOopHs,
IOPUHLMKII, TUIIOTE3a, (PaKT, cucTeMa, Mpolece, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbBIX YYEOHBIX NpEIMETax M MO3BOJISIIOT Ha
OCHOBE 3HAaHUM M3 3TUX MPEAMETOB (OPMUPOBATH IMPEICTABICHUE O LIETOCTHOM
HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUs (IT0O3HABATEIbHEIE,
KOMMYHUKAaTUBHBIC, PETYJIATUBHBIC), KOTOphIE 0OecmeunBarOT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAaHUIO M OCYIIECTBICHHUIO Y4eOHOMH
NESATENBHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE Y4eOHbIE NeHCTBUS

ba3oBble Jlornyeckue JeicTBus:

YMEHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUH
3HAHWI: PacKpbIBaTh CMBICT XMUMHUYECKUX TMOHATHHA (BBIAENATH MX XapaKTEepHBIC



NPU3HAKK, YCTAHABJIMBATH B3aWMOCBSA3b C JIPYTHMU TOHSATHUSMH), HCIIOJIb30BATh
MOHATHS JIJIsl OOBSICHEHUS! OTACIBbHBIX (DAKTOB U SIBICHUHN, BHIOUPATh OCHOBAHUS U
KPUTEPHUH Ui KJIaCCU(PUKAIUU XMMHUYECKUX BEIIECTB M XUMHUYECKHUX PEaKIIUil,
yCTaHABJIMBATh NPUYUHHO-CJICICTBEHHBIC CBSI3W MEXIYy OOBCKTAMHU H3YUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, JI€TYKTUBHbBIC, [0 aHAJIOTHN),
JIeNIaTh BBIBOJIBI U 3aKIIFOUCHUS;

yMEHHE TMPUMEHATh B TIpOIECCe TMO3HAHUS TMOHATHS (NpEeIMETHBIE W
METanpeAMETHBIE ), CAHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIONB3YEMbIe B XHUMUH,
peoOpa3oBBIBATh MTUPOKO MPUMEHSEMBIE B XUMHH MOJICIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI JJIEMEHTAa), XUMHUYecKas (opMmyna U ypaBHEHHUE
XUMHUYECKON peaKiuy — MPH PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33]a4, ¢ yU4ETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISBIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC
IPU3HAKK U3Y4aeMbIX O0OBEKTOB — XUMHUYECCKHUX BEIIECTB U XUMHUUYCCKHX PEAKIUH,
BBISIBJISAITH ~ OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICICTBEHHBIE CBSI3U U
IIPOTUBOPEYHS B H3y4aeMBIX MPOIECCaX U SBICHUIX.

Ba3oBble ucciaenoBaTelbckue 1eiCTBHS

YMEHHE HCIIOJIB30BaTh IMOCTABJIEHHBIE BONPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KadyeCTBE OCHOBHI s (OPMUPOBAHHUSA THIIOTE3BI IIO
IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYIKICHUMN;

NPUOOPETEHUE ONBbITa 10 IUIAHWUPOBAHUIO, OPTaHU3ANMH W IPOBEICHUIO
YUYEHHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITENTLHO MPOTHO3UPOBATH €r0 Pe3yNabTaT, (OPMYyIUpPOBaTh O0OOIICHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMS, COCTABIATh OTYET
0 MPOJIETIaHHOM padore.

Pabora ¢ undopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3TUYHBIX BUIIOB U (HOPM MPEICTABICHUS, MOJYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsL  JIUTEpaTypa XUMHUYECKOTO COJEpKAHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTUUECKH OICHUBATH MPOTUBOPECUHUBYIO H
HEJ0CTOBEPHYIO HMHPOPMAIIHIO;

YMEHHE TPUMEHSTh Pa3INdHbIE METOJIBl W 3alpOChl MPHU TMOUCKE W OTOOpe
uHGOpPMAIIMK ¥ COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX JUISI BBITIOJIHCHHSI
y4eOHBIX W TI03HABATEIBHBIX 33/1a4 OMPENCIEHHOTO THITA, TPUOOPETCHHE OMBITA B
0o0JacT  HMCTOJB30BaHUS  WHMOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHNE KYJIbTYpOil aKTUBHOTO MCTIOI30BAHUS PA3ITMYHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMAIBHYIO (pOopMy MpeAcTaBiIeHUs UHPOPMAIIUU U
WUTIOCTPUPOBATh pEeIlIaeMble 3aJa4dl HECIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduKu U UX KOMOUHAIIUSAMY;

yMEHHE HCIOJb30BaTh M aHAIM3UPOBATH B Tpolecce ydeOHOW u
UCCJIeIOBATEIbCKON JCSATENHHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,



CEJIbCKOr0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXAOUIEH MNPUPOTHOU
cpensl.

KoMMyHHUKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHS 3aJaBaTh BOIPOCHl (B XoJe auanora W (WM) JOUCKYCCHUU) TIO
cymecTtBy  oOcyxkaaemMod  TeMbl, (QOPMyIHUpPOBATH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIbHO BBIMIOJIHEHUS MTPEIIOKEHHON 3a/1a4H;

YMEHUSA  MPEICTABISATH  MOJYYEHHBIE  PE3yJNbTaThl  [MO3HABATEJIbHOU
NEATEIbHOCTY B YCTHBIX M IIMCBbMEHHBIX TEKCTaX; JenaTh MPE3CHTALUIO
PE3YNbTATOB BBIMOJHEHUSI XMMUYECKOrO JKCIEepUMeHTa (11abopaTopHOro OMbITa,
1ab0paTopHOM pabOThI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUeOHOTO IPOEKTA);

YMEHHUSI y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM W MCCJIEAOBATENBCKOW  JIEATEIIBHOCTM  IPU  PEUIEHUU
BO3HUKAIOUMX MpOOJieM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIIACOBAHMS
no3uui (oOCcyxaeHus,, OOMEH MHEHUSIMU, «MO3TOBBIE HITYPMbD», KOOPAUHALIMS
COBMECTHBIX JICUCTBUM, OIPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U ApYTHE).

PeryasiTuBHbIe YHHUBepPCAJbHbIE Y4eOHbIE 1eHCTBUS:

YMEHUE CAMOCTOSTENBHO ONPENEIATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BBIOMPATh Hanbosee 3(PPeKTUBHbIE CITOCOOBI pelIeHUsl YUeOHbBIX U
NIO3HABATEIBHBIX 3aJ1a4, CAaMOCTOSITEJIbHO COCTaBISITh WM KOPPEKTUPOBATH
NPEMIOKEHHBIA AJITOPUTM  JIEWCTBUU TIPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYEHHUs HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKILMSIX,
OLICHMBATh COOTBETCTBHUE IIOJYYECHHOIO PE3YJIbTAaTa 3asABICHHOM LEJIH, YMEHUE
UCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, PEJIaracMbI€ B YCIIOBUH 3aIaHUM.

IHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3YJbTATOB IO OCBOCHHUIO 00S3aTEIBHOIO
colep)KaHus, YCTAHOBJICHHOTO MaHHOW (enepasbHOW pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA HAay4yHbIE 3HAHUS, YMEHHUSI U CIOCOOBI
JNEUCTBHM, crenuduuecKue Id TPSAMETHON o0macTh  «XHMHS», BHJIBI
JNEATEJIbHOCTH N0  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HHTEPHpPETaLnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyAITUSIX.

K xoniy oOyuenus B 8 kjacce mpeMeTHbIC PE3yIbTaThl Ha 0A30BOM YPOBHE
JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

* PpacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX MOHATUH: aTOM, MOJIEKYJIa,
XUMUYECKUN DJIEMEHT, NPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JI0JII XMMHYECKOTO AJIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccudukaius peakuuid: peakiuu



COCIMHEHHUSI, PEaKUHUH Pa3JIOKEHUs, PEaKUUH 3aMELICHUs, peakUuu
oOMeHa, 2K30- M SHJOTEPMUUYECKHE PEAKIINH, TEII0BOU ((HEKT peakiui,
AIpO aTOMa, DJIEKTPOHHBIN CIOM aTroma, aToMHasi OpOWTalb, paguycC
aTomMa, XUMHYECKas CBS3b, MOJISIPHAS W HEMOJSPHAs KOBAJICHTHas CBS3b,
MOHHAs CBS3b, MOH, KATHOH, aHWOH, PacTBOpP, MACCOBas JI0Js BEIIECTBA
(IporeHTHAsE KOHLIEHTpAIsl) B PACTBOPE;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY [JIsi COCTaBJieHUS (QopMmyll
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

OTNpEENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIEHUS  DJIEMEHTOB B  OWHApPHBIX  COEJUHEHUSX,
NPUHAAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIUHEHUH O
dopMynaMm, BHUJ XUMHYECKOM CBsi3U (KOBaJ€HTHasT MW HOHHAas) B
HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTb cMbIca [lepuomnueckoro 3akona J[. M. Menpeneena:
J€MOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojiokeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUs1, 3aKOHa ABOTaJpo;

OMUCHIBATh M XapakTepu3oBaTh TabauuHyro ¢opmy Ilepuonnueckoit
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB: pa3jiMyaTh [OHATUS «TJIABHAs
noarpymnmna (A-rpynmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
0oJbIIME TEPHOJbI, COOTHOCUTH OOO3HAUYEHUS, KOTOpPbIE HMEIOTCS B
tabimuue «llepuoanueckass cucrema Xumuueckux saemeHtoB . W.
MeHnaeneeBay C YHMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOIIee YHCIO IEKTPOHOB
U pacOpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (IO YUCIy M COCTABY YYACTBYIOUIMX B PEAKLHH
BEIIECTB, 10 TEIIIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPAKasi OMUCAHHUE TPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IPOTEKAHHS XUMHUUYECKHUX [PEBpAILCHUI B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSAPHYIO M  MOJIIPHYIO MAaccChbl
BEIIECTB, MAacCOBYIO JIOJK0 XHMHYECKOTO »JJIeMeHTa 10 Qopmyie
COEJIMHEHHUsI, MaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUUYECKOMN pEeaKlnH;



NPUMEHSITh OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON JESATEIbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIuio, KiIacCU(PHUKAIHUIO,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBSA3CH — I M3y4YEHUs CBOWCTB
BEIIECTB W XUMHUYECKUX pEaKlUid, €CTEeCTBEHHO-HAYYHBIE€ METO/IbI
NO3HAHUSA — HaAONIOZCHUE, W3MEpPEHHE, MOJEIHPOBAHUE, DKCIEPUMEHT
(peaJIbHBIN ¥ MBICIICHHBIN);

ClieloBaTh  MpaBWJIaM  TOJIb30BaHUS ~ XMMHYECKOM  TMOCYIoM U
nabopaToOpHbIM  000PY/IOBAaHMEM, a TaKXe TMpaBWiaM OOpallleHus C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSMU TIO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TIONYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BelIeCcTB (BOJOPOAA M KHUCJIOPOJA), MPUTOTOBIICHUIO
pPacTBOPOB C OMNPEACIEHHON MACCOBOM JIOJI€W PACTBOPEHHOTO BEILECTBA,
IUTAaHUPOBAaTh M TPOBOAWTh  XHMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C MOMOIIBIO UHJIMKATOPOB
(makmyc, deHondTanenuH, METUIOPaHXK U APYTrue).

K koHiy 00yueHus B 9 kjacce npeMeTHbIE PE3YJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

pPacKpbhIBaTh CMBICII OCHOBHBIX XWUMHUYECKUX TMOHSATHN: XWMHWYECKUU
AJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTH, JJEKTPOOTPULATEIBHOCTh, CTEIIEHBb
OKHCJICHUSI, XUMUYECKasl peaKius, XUMUYECKasi CBsI3b, TEILIOBOM 3P deKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  PacTBOp,  AJIEKTPOIUTHI,
HEJJICKTPOJIUTHI, SJICKTPOJUTUYECKAA IUCCOLUAIMA, PEAKIUH HOHHOTO
oOMEHa, Karajau3atop, XUMUYECKOE paBHOBECHE, oOOpaTHUMble U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE pPEaKIINH,
OKHCIINTENb,  BOCCTAaHOBUTENIb, OKHCIEHHE W  BOCCTAHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKasi), KPUCTAIIMYECKasi peIIETKa, KOPpO3Us METAIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOM PEaKUHUH, NPEAEIbHO IOMYCTHUMAas
koHueHrpanus [IJIK BemecTna;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX IIOHATHUH U
MPUMEHATH 3T MOHITHUS PU OMUCAHUU BEIIECTB U UX NPEBPALLCHUN;
WCIIOJIB30BaTh XWMUYECKYI0 CHMBOJIUKY IS COCTaBlIeHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMHYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOIO COCTaBa, IMPUHAUIEKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIAaCCY COEIMHEHUU 1o (opmynaM, BHA XHUMHYECKOU
CB3U (KOBaJI€HTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIMHEHHUSIX, 3apsij MOHA MO0 XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPTAaHWYECKUX COCIMHEHMM, THUIl KPUCTALUIMYECKOU
PEETKN KOHKPETHOT'O BELIECTBA;



packpsiBath cMbIci Ilepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: ONUCHIBATH U XapaKTepU30BaTh
Tabnuunyo ¢opmy [lepronnyeckoil CUCTEMBI XMMUYECKHUX DIIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHAs mnoArpynna (A-Tpynma)» U «1moOouyHas
noarpynna (b-rpynma)», manbie u OOJbIIME TEPUOJABI, COOTHOCHTH
0003HaueHUsl, KOTOpbIE MMEIOTCS B TNEPUOJUYECKON TabiuIEe, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sApa, oOIlee 4YUCIO DJIEKTPOHOB H
pacupeneneHue HUX MO0 DJJIEKTPOHHBIM CJIOSIM), OOBACHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COCJIWHEHHUH B
npenesax MajbIX MEPUOJIOB U TJABHBIX MOArPYNN ¢ YYETOM CTPOCHMS MX
aTOMOB;

KJ1acCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YMCIy UM COCTaBY YYAaCTBYIOUIUX B pPEAKIUHU
BEIIIECTB, MO TEIIOBOMY A(PheKTy, 1Mo M3MEHEHUIO CTEMEHEW OKHUCIICHUs
XUMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHeU(UUECKHe XUMHUYECKUE
CBOMCTBa TMPOCTBHIX M CIOXHBIX BEIIECTB, TMOJTBEpPKJas OIMNUCAHUE
npuMepaMyd MOJICKYJIIPHBIX W HMOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHYECKUX PEaKINK;

COCTaBJSATb YPAaBHEHUSI JJICKTPOJMTUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJ0YEH U COJIEH, MTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHHUSI peaklHil, TOATBEPKIAIOIMINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3U MEXKy BEIIECTBAMU PA3JTUYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIUMA
MIOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OajlaHCa ATUX PEAKIIHIA;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHYECKUX MPEBpAlEHU B Pa3IHMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJMIO XHUMHYECKOTO »JJeMeHTa 1o QopMmyIie
COEMHEHHS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPABHEHUIO XUMUYECKON PEaKIInu;

coOnmomaTh  TMpaBuja  TMOJIB30BAHUS ~ XMMHUYECKOW  TMOCYIOW |
nabopaTOpHBIM  00OpYy/JOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTJIEKUCIIOTO rasa);

OPOBOJUTHh  PEAKIMH, IOJATBEPKIAIOIINE  KAYeCTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapobonar-, Qocdar-, cuaukar-, cyiabdar-, THAPOKCHI-HOHBI,



TEMATHUYECKOE IINTAHUPOBAHHUE

KaTHOHBI aMMOHHA M HOHBI M3YYCHHBIX MCTAJLIOB, IMPHUCYTCTBYIOIIHC B
BOJHBIX paCTBOpaxX HCOPraHM4YCCKUX BCHICCTB,
IMPUMCHATH OCHOBHBIC OIICpAllNH MBICIIMTEIbHOMN ACATCIIBHOCTH — aHaJIn3

N CHHTC3,

CpaBHCHHC,

0000111EHNE,

CHUCTCMATHU3allHIO,

BBISIBJICHHC

IMPUYINHHO-CJICACTBCHHBIX CBSI3CH — I U3Y4YCHUA CBOMCTB BCHICCTB H

XUMHNYCCKHUX peaKuHﬁ,

CCTCCTBCHHO-HAYYHbBIC MCTOIbI

IIO3HAaHUA —

HaAOII0/ICHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIIEPUMEHT (peaibHBbIM U

MBICJICHHBIN).

8 KJIACC
KoandecTBO 4yacosB JIeKTPOHHbBIE
N2 | HammenoBaume p
(undposrie)
n/ | pas3aeyioB U TeM Bcecer | Kontpoabusbl| IlpakTHyecku
o0pa3oBaTtesibHbIE
n NMPOrpaMmbl 0 e padoThl e padoThI
pecypcebl
Pasnen 1. [lepBoHavanbHbIe XUMHUYECKHE IOHATHS
XUMHA — BaKHasd
00J1aCTh
€CTECTBO3HAHHUS U Bubmrorexa IIOK
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7c
NEATEIIBPHOCTHU T
JeJI0BEKa
Bemecra n bubnnoreka IIOK
1.2 XHUMHYECKHE 15 1 https://m.edsoo.ru/7f4183
peaximu ic
Wroro mo pazneny 20

Pa3zgen 2. Baxkneiinmue npeacraBuTe; M HEOPraHN4eCcKNX BellecTB

E;iiﬁ;(u bu6moreka [JOK

2.1 6 https://m.edsoo.ru/7f4183
[Tonsitue 00 7c
OKCHJaX
Bonopon. Ilonsitue bubnuoreka [JOK

2.2 | O KuCIOTax " 8 1 https://m.edsoo.ru/7f4183
COJISIX 7c
Bona. PacTBopsi. bubnuoreka [JOK

2.3 | Tlousartue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHMSX 7c
OCHOBHBIE KJ1aCChI bu6mmoreka [JOK

2.4 | HeEOpraHM4eCcKHX 11 1 1 https://m.edsoo.ru/7f4183
COeIMHEHNH 7c

Hroro no pazneny 30



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

Paszgea 3. [lepuoguueckuii 3axoH u [lepuoguueckas cucreMa XuMHUYeCKHX 3j1eMeHTOB /I,
N. MenpaesieeBa. CTpoenne aroM0oB. XuMHYecKasi CBsi3b. OKUCIUTETBHO-

BOCCTAHOBHUTEJ/IbHBIC PCAKIINHA

[Teprognueckuit
3aKOH U
[Iepronuueckas
bu6mmoreka [{OK
cucrema
3.1 7 https://m.edsoo.ru/7f4183
XUMHUYECKUX 7c
aneMmenToB . U. o
Menpeneena.
Crpoenue atoma
XumMmuueckas
CBS3b. bu6maunoreka [JOK
3.2 | OKHUCTUTENBHO- 8 2 https://m.edsoo.ru/7f4183
BOCCTAHOBUTEJIbH ic
bI€ peaKInu
Bbubnunoreka [JOK
Wroro no pazneny 15 https://m.edsoo.ru/7f4183
ic
bu6mmoreka [JOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBUIEE
KOJIMYECTBO
YACOB IIO 08 > >
I[TPOT'PAMME
9 KUIIACC
Ne | Hammenopanme KoanuectBo yacoB DJIeKTPOHHbIE
(uudposbie)
n/ | PasaejioB H TeM Bcer | Konrtpouabnbl | IIpakTnueckn
o0pa3oBaTejibHbIE
n MPOrpamMmbl 0 e padoThbI e paboThbI
pecypcsl
Paspnen 1. BemecTtBo M XuMu4eckHne peakuuu
[ToBTOpenue u
yriyoneHue bubnmnoreka [HOK
1.1 | 3HaHUI OCHOBHBIX 5) 1 https://m.edsoo.ru/7f41a6
paszenoB Kypca 8 36
KJjlacca
OcHOBHBIE
3aKOHOMEPHOCTH bubmorexa [JOK
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36
peakuuit o
13 DNEeKTPOIUTUYECK 8 1 1 bubmmoreka [IOK

ast JUCCOLIMALIHA.

https://m.edsoo.ru/7f41a6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41a636
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XUMHYECKHE
peakuuu B
pacTBopax

Uroro no pazaeny

17

Pazgen 2. Hemeraibl 1

HX COCAUHECHUSA

OOmas
XapaKkTepUCTHUKa bubnmnoreka LIOK

2.1 | XUMHYECKUX 4 https://m.edsoo.ru/7f41a6
3nemeHToB VIIA- 36
rpynmsl. ['anorensl
OOmas
XapaKTepPUCTUKA
S bu6moreka [JOK

2.2 6 https://m.edsoo.ru/7f41a6
ayeMeHToB VIA- 36
rpymibl. Cepa u e o
COCTMHCHHS
OO0mas
XapaKTepPUCTUKA
XUMHYECKUX bu6mmoreka [JOK

2.3 | snemenToB VA- 7 https://m.edsoo.ru/7f41a6
rpymisl. A3or, 36
docop u ux
COCTMHECHHS
OO6as
XapaKTepUCTHUKA
XUMHUYECKHUX bub6nunoreka [JOK

2.4 | snementoB IVA- 8 https://m.edsoo.ru/7f41a6
TPYIIBL. YTIEpOs 36
Y KPEeMHUU U UX
COCTMHCHHS

Uroro mo pazneny 25

Pazgen 3. MeTaJibl M X COCIUHEHU S

OO0mue cBolicTBa bubmorexa HOK

3.1 4 https://m.edsoo.ru/7f41a6
METAJUIOB

36

Baxneiimme bu6mmnoreka [JOK

3.2 METAJIJIBI U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHUS 36

Wroro mo pazneny 20

Paszpnen 4. XuMus u okpy»kaomas cpeaa

BemecTBa u
4.1 | marepuansl B
KHU3HU YeJloBeKa

3

bu6maunoreka [JOK
https://m.edsoo.ru/7f41a6
36
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Wroro mo paznmeny 3
bubmuoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO
YACOB IIO 68 4 !
I[TPOTPAMME
IMOYPOYHOE IIJIAHUPOBAHUE
8 KJIACC
Ne KoimnuecTBo yacoB JJIeKTPOHHBIE
Jara
Tema ypoka Bee Koutpoas | IlpakTnuec w3yuen nugposbie
n/ ‘o HbIe KHe st o0pa3oBaTte/bHbIE
n padoThbI padoThbI pecypcbl
Mepsl
0€30MacHOCTH Ha
YpOKax XUMUHU. bubnuoreka [TOK
TexHuka 1 https://m.edsoo.ru/ff0
0€30I1aCHOCTH. d227e
ITongarue o MeTomax
MMO3HAHUS B XUMHUHU
[Ipeamer xumun.
Poslh XUMUIL B bu6mmoreka [JOK
I 1 https://m.edsoo.ru/ffo
d210c
Tena u BemecTBa
Texnuka
0e30IacHOCTH.
[IpakTnueckas
pabora Ne 1 bubnuorexa [{OK
«[TpaBuna paGoTsI B 1 1 https://m.edsoo.ru/ffo
1abopaTopuu U d23dc
pUEMbI 0OpaeHUS
¢ 1abopaTOpPHBIM
000pyI0BaHUEM
Uuctele BemecTBa U bubnuorexa [JOK
cmecu. CriocoObt 1 https://m.edsoo.ru/ffo
paszeneHus: cMmecei d26c¢a
Texnuka bubanoreka [JOK
0€e30IacHOCTH. 1 1 https://m.edsoo.ru/ffo
[TpakTrueckas d28c8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8

pabora Ne 2
«Paznenenue
cMecel (Ha
MpUMEpe OYUCTKU
IIOBapEHHOW COJIN)»

bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIBI https://m.edsoo.ru/ff0
d2aéc
XUMHUYECKHIE
DJIEMCHTEI. 3HAKU Bubmmoreka IJOK
7 (cUMBOJIBI) https://m.edsoo.ru/ff0
XHUMUYECKHUX d2be8
3JICMCHTOB
Tpoctsie 1 bu6mmoreka [JOK
8 CHOKHBIC BOLIECTRA https://m.edsoo.ru/ffo
d2aéc
ATOMHO- bu6mmoreka [JOK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ffo
y4YeHHUe d2d50
3aKOH MMOCTOSHCTBA
COCTaBa BEIICCTB.
XumMudeckas
(bopMya. bubnuorexa [JOK
10 https://m.edsoo.ru/ff0
BanenTHOCTB
d2eae
aTOMOB
XUMHUYCCKUX
3JICMEHTOB
OtHocuTenbHas
aToOMHas Macca. bu6mmoreka [JOK
11 | OtHocuTenbHAS https://m.edsoo.ru/ff0
MOJIEKYJIApHAS d323c
Macca
MaccoBas 101
HMIIECKORO bu6mmoreka [JOK
12 https://m.edsoo.ru/ff0
3JIEMEHTa B d350¢
COCAMHCHHH
Konnuectso bubGnuoreka IJOK
13 | BemecrBa. Mob. https://m.edsoo.ru/ffO
Monspuas Macca d5230
du3nyecKue u
XUMHUYECKHE bu6mmoreka [JOK
14 | saBneHwus. https://m.edsoo.ru/ff0
Xumunueckas d37fa
peakuus
15 [Tpu3naku u bubnuoreka LIOK

YCI1OBUSA

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

MPOTEKAHUS
XUMHUYECKHUX
peaxkuu

d3al6

3aKOH COXpaHEHHUS
Macchl BEIECTB.

bu6moreka [JOK

16 X https://m.edsoo.ru/ff0
HMUYECKUE 43088
ypaBHEHUS =
Brruncnenus
KOJIMYECTBA, MACCHI
bu6moreka [JOK
BEIECTBA I10
17 https://m.edsoo.ru/ff0
YpaBHECHUSM 45708
XUMHYECKUX
peakuuii
Knaccudukarus
XUMHYECKUX
peakiuii bubnuoreka [IOK
18 | (coemunenws, https://m.edsoo.ru/ff0
Pa3IOKEHHS, d3f34
3aMelleHNs,
oOMeHa)
M. B. JIomoHOCOB
— Y4YEHBIN-
O — bu6moreka [JOK
19 0606 ' https://m.edsoo.ru/ff0
oOI1IeHNE U 440c4
CHCTEMATH3AIIH
3HAaHUHU
KontpomnbsHas
pabora Nel o Teme bubnuoreka [IOK
20 | «BermectBau https://m.edsoo.ru/ff0
XAMHAYECKUE d4290
PeaKITum
Bo3gyx — cmech
ra3zoB. CocTas
Bo3tyxa. Knciopos bu6moreka [JOK
21 yxa https://m.edsoo.ru/ff0
DJIEMEHT U d448e
MIPOCTOE BEIIECTBO.
Oson
duznyeckue u
XUMHUYECKUE
CBOMCTBA
KHCITOPOA bub6munoreka [JOK
22 (peax pml https://m.edsoo.ru/ff0
peaKtl d4614
OKHCJICHHS,

ropenue). [lonsatue
00 okcumax



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
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Cr1oco0sl
[1OJIy4YEHUS
KHCJIOpO/ia B

bu6mmoreka [JOK

23 | nmaboparopuu U https://m.edsoo.ru/ff0
MIPOMBILLJIEHHOCTH. d497a
[Ipumenenune
KHCIIOpoJa
TennoBoit s ekt
XHMHUYECKON
peaKInH, TIOHSATHE O bubnuorexa [{OK
24 | TepMOXMMHUYECKOM https://m.edsoo.ru/ffo
YpaBHEHUH, 3K30- U d4790
HAOTCPMUICCKUX
peaKIusIx
TormuBo (He TS,
yroJib U METaH).
3arpsi3HEHHE bubmuoreka [JOK
25 BO3IYXa, CIIOCOGH https://m.edsoo.ru/ff0
5 d4cda
ero
MPEIOTBPAIICHHIS
Texnuka
0C30ITacHOCTH.
IIpaxTrueckas
pabota Ne 3 o Teme bubnuorexa [JOK
26 | «llomy4yenue u https://m.edsoo.ru/ff0
cobupanue ddae2
KHCIIOpO/Ia,
H3y4YeHHUE €TO
CBOMCTB»
Bonopon —
AJIEMEHT | MPOCTOE bubnuorexa [JOK
27 | BemIecTBo. https://m.edsoo.ru/ff0
Haxoxaenue B d4ddo
pUpoe
du3znyeckue u
XHMHYECKHeE bub6munoreka [JOK
28 | cBoiicTBa BOJIOpO/IA. https://m.edsoo.ru/ff0
[Ipumenenue d4ddo
BOZIOpO/A
bu6mmoreka [JOK
Ilonsarue o
29 HCTOTAX I COMIX https://m.edsoo.ru/ff0
d50d2
Crioco0b1
bu6mmoreka [JOK
30 TOMyHeHIA https://m.edsoo.ru/ff0
BOJZIOPO/IA B

nabopaTtopuu

d4ddo



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

TexHuka
6e3omacHoCTH.
[IpakTnueckas
pabora Ne 4 o Teme

bub6nuoreka [JOK

31 | «llomyuenue u https://m.edsoo.ru/ffo

cobupanue dafa2

BOZIOPO/A,

U3y4YEHUE €ro

CBOMCTB»

MornsipHblii 00BEM bubnuorexa [{OK
32 | ra3oB. 3akoH https://m.edsoo.ru/ff0

ABorajipo d542e

Brerancnenus

00bEMa, KOITUIECTBA

BelllecTBa rasa I1o bub6munoreka [JOK
33 | ero u3BecTHOMY https://m.edsoo.ru/ff0

KOJIMYECTBY d55a0

BEIIIECTBA WUJIN

00BEMY

Brruncienus

00BEMOB Ta30B 110

bu6moreka [JOK

34 | YpasHeHimio https://m.edsoo.ru/ffo

peaxuu Ha"OCHOBe d5708

3aKOHA 00BEMHBIX

OTHOIIICHUH T'a30B

Dusnyeckue u Bubmaunoreka IJOK
35 | xumuyeckue https://m.edsoo.ru/ff0

CBOMCTBA BOJEI d587a

CocTaB ocCHOBaHUH. bubnuorexa [JOK
36 | Ilonstue 00 https://m.edsoo.ru/ff0

MHIUKATOpax d59e2

Bopna kak

PacTBOPUTEITb.

Hacrpimenasie u

HEHACHIIIICHHBIC bubmnorexa HOK
37 https://m.edsoo.ru/ff0

PacTBOPHI. d5b40

MaccoBast nonsa

BEIIIECTBA B

pacTBope

Texnuka

0€30MacHOCTH.

bu6mmoreka [JOK

[IpakTuueckas

38 https://m.edsoo.ru/ff0

pabora Ne 5 o Teme
«IIpurorosienue
pPacTBOPOB ¢

d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

onpeaeIEHHON
MAaccOBOM J10JIeH
PacTBOPEHHOIr O
BEIIECTBA»

KonTtponbHas
pabota Ne2 o Teme

bu6nmmoreka [JOK

39 nenopon https://m.edsoo.ru/ffo
! d6342

Bonopoa. Bona»

OKXCcHuIBI: COCTaB, bu6moreka [JOK
40 | xmaccupukanms, https://m.edsoo.ru/ff0

HOMEHKJIaTypa d664e

[Tonyuenue u

XUMHYECKHE

CBOMCTBA bu6moreka [JOK
41 | KHUCJIOTHBIX, https://m.edsoo.ru/ff0

OCHOBHBIX U d664e

amM(OTepHBIX

OKCHJIOB

OcHOBaHHSA: COCTaB, bub6mmoreka [JOK
42 | xnaccudukays, https://m.edsoo.ru/ffo

HOMEHKJIaTypa d67ca

[Tonyuenue n

CHMIICCKIE bubnuorexa [JOK
43 . https://m.edso00.ru/ff0

CBOMCTBA ) d67ca

OCHOBaHHI

Kucnorsl: cocras, bu6mmoreka [JOK
44 | xnaccudukanus, https://m.edsoo.ru/ff0

HOMEHKJIaTypa dfee2

ITonyuenue u bubnuoreka LIOK
45 | XuUMUYECKHE https://m.edsoo.ru/ff0

CBOMCTBA KHUCIIOT dfee2

Conu (cpeanue):

HOMEHKJIaTypa,

CHOCOGAL bu6moreka [JOK
46 https://m.eds00.ru/00

MONy4eHUS, 249474

XUMHYECKHE

CBOMCTBA

Conu (cpeanue):

HOMEHKJIaTypa,

CHOCOGAL bu6moreka [JOK
47 - https://m.eds00.ru/00

’ adab7c

XUMHYECKHE

CBOMCTBA

I'eneTnueckas cBS3b bubmnorexa HOK
48 https://m.edso0.ru/00

MCKAY KilacCaMU

ad9a50



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

HCOPraHN4€CKUX

COeIMHEHU

O06o00meHne 1 bu6mmoreka [JOK
49 | cucreMaTu3alus https://m.edso00.ru/00

3HAHUH ad9ch2

KonTtponbHas

pabota Ne3 o Teme bubnuoreka [IOK
50 | "OcHOBHBIE KJTacChI https://m.edso0.ru/00

HEOPTraHUYECKUX ad9ela

coequHeHui"

IlepBble NONBITKH

KIIacCU(PUKAIIUU

bubmmoreka [JOK

51 XHMHHACCIHX https://m.eds00.ru/00

3JICMCHTOB. adoffa

[TonsiTue o rpynmnax

CXOJIHBIX JICMECHTOB

[Tepuognueckuit

3aKOH U

[Tepuonuueckast bubnuoreka [IOK
52 | cucrema https://m.edso0.ru/00

XAMHAYECKUX adab2c

anemenTtoB [[. U.

MeHnpeneeBa

TTepHoasL, rpymB, bu6nmmoreka [JOK
53 P — https://m.edso0.ru/00

ada52c

CrtpoeHue aToMOB. bubnuoreka IIOK
54 | CocTaB aTOMHBIX https://m.eds00.ru/00

azep. zoTomnsl ada342

Crpoenne

AIIEKTPOHHBIX

000J104€K aTOMOB bubnuoreka [JOK
55 | smeMeHTOB https://m.edso00.ru/00

[lepuonnueckoit ada6bc

cuctemsl [. W.

Meneneera

XapakTepucTuka

XUMHYECKOT0

3JIEMEHTA 10 €ro bubnuoreka [JOK
56 | momoxeHuro B https://m.eds00.ru/00

T[Teproanueckoii ada824

cucteme /1. W.

MeHpeneeBa

3Ha4yeHue buGmuoreka IJOK
57 | Ilepumoguueckoro https://m.eds00.ru/00

3aKOHa 1A

ada96e



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

pa3BUTHA HAYKU U
npaktuku. 1. 1.
MenneneeB —
Y4€HBIH, IEAAror U

IpaX<TaHuH
bubmuoreka [JOK
Ilpomexcymounas
58 https://m.edsoo.ru/00
ammecauyust
adaab8
Vonmas bu6mmoreka [JOK
59 https://m.edso0.ru/00
XAMHAYECKas CBA3b
adac34
DNEeKTpOoOTpHIIATETh
HOCTH aTOMOB
XUMHYECKUX bu6mmoreka [JOK
60 | »meMeHTOB. https://m.edsoo.ru/00
KoBanentnas adaab8
TOJISIpHAST
XAMHAYECKas CBA3b
KoBanenTtHas bubmuorexa [JOK
61 | HemomspHas https://m.eds00.ru/00
XAMHAYECKas CBA3b adaab9
bub6mmoreka [JOK
62 CreneHp OKUCIIEHUA https://m.edso0.ru/00
adae28
OKucauTeIbHO- bu6moreka [JOK
63 | BOCCTaHOBUTEIBHBIE https://m.edso0.ru/00
peakiuu adb076
OKUCIHTENN 1 bubmuorexa [JOK
64 https://m.edsoo.ru/00
BOCCTAaHOBUTEIHN adb076
KontponsHas
pabora Ned o Teme bubnnorexa [IOK
65 C h https://m.edso00.ru/00
«CtpoeHue aToma. 2db486
XUMHYECKas CBA3b)
Pe3epBHEII YPOK.
0 6OgmeHI/IeyII; bub6nuoreka [JOK
66 https://m.edsoo.ru/00
CI/ICTel\faTI/ISaI_[I/IH adb33c
3HAHUI E—
PesepBHBI YPOK.
bu6mmoreka [JOK
O06001IeHne 1
67 https://m.edsoo.ru/00
CHCTeNVIaTmauHsI 2d9ch?
3HAHUH
Pe3epBHEIIT YPOK.
0 60gHICHI/Iey§ bu6mmoreka [JOK
68 https://m.edsoo.ru/ff0

CHUCTEMAaTHU3AIINS
3HAaHUU

d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

OBIIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68

9 KUIIACC

Ne

n/
n

Tema ypoka

KoJsmnuecTBo 4acoB

Bce
ro

KouTtpousb
HbIE
padoThbI

IIpakTuec
KHe padoThl

Jara
U3y4eH
us

JJIeKTPOHHbIE
uugposbie
o0pa3oBaTesibHbIE

pecypchl

Mepsl
0€30MacHOCTH.
Texauka
0E30I1aCHOCTH.
3aKOHOMEPHOCTH
B U3MEHEHNN
CBOICTB
XUMHYECKUX
3JIEMEHTOB
IIEPBBIX TPEX
MIePUOJIOB

bubnuoreka [JOK
https://m.edso0.ru/00a
db6b6

[Tepuoguueckuit
3aKOH.
[Tepuoguueckas
cucreMa
XUMHYECKUX
anemenToB /1. W.
MenneneeBa

bubnuoreka [JOK
https://m.edsoo.ru/00a
db59e

Knaccudukarnus u
HOMEHKJIaTypa
HEOPTAaHUYECKUX
BEIIIECTB

bu6mmoreka [JOK
https://m.edsoo.ru/00a
db7e2

23791051
XUMHYECKOU
CBSI3H U THIIBI
KPUCTaUTMYECKHUX
peLETOK

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dbacb

KonTponbHas
pabora Nel mo
TeMe
«IToBTOpEHUE N
yriyoseHue
3HAHUM OCHOBHBIX
pa3nenoB Kypca 8



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

Kiacca»

Knaccudukarus
XUMHYECKUX Bbubnuorexa [JOK
6 peaxIuit mo https://m.edsoo.ru/00a
pa3InyHbIM dbcb0
MpU3HAKaM
IlonsTue o
CKOPOCTHU
XUMHYECKOH Bbubnuoreka [JOK
7 peaxkuuu. [Ionsarue https://m.edsoo.ru/00a
0 TOMOT'€HHBIX U dbe9a
reTepPOreHHBIX
peaKIuIx
Ilonsarue o
XUMHYECKOM
PaBHOBECHH.
DakTopsl,
BIUSIOIINC Ha Bbubnuoreka [JOK
8 CKOpPOCTh https://m.edsoo.ru/00a
XMMHUYECKON dc28c
pEeaKIuu U
MTOJIOXKCHHUE
XUMHUYECKOT O
paBHOBeCHS
OKuCIUTETHLHO- bubmuoreka [JOK
9 BOCCTaHOBUTEJIbH https://m.edso00.ru/00a
ble peakLuy dcade
Teopus
AIEKTPOITUTHIECK
B — bu6nmoreka [JOK
10 CIUTEHE T https://m.edsoo.ru/00a
dcd68
cnabblie
AJICKTPOITUTHI
Honnele bubimoreka ITOK
11 | ypaBHeHus https://m.edsoo.ru/00a
peakiuii dd448
XuMudeckue
CBOICTBA KUCJIOT
1 OCHOBaHHUM B bubnuoreka [JOK
12 | cBete https://m.edso0.ru/00a
IpeICTaBJIeHUi 00 ddsd8
AJICKTPOIUTHIECK
OH JHCCOLAAIAN
X UMICCKIE bubmuoreka [JOK
13 https://m.edsoo.ru/00a

CBOIICTBA COJIEH B

dd8b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

CBETE
IpeJCTaBICHU 00

AIEKTPOTUTHIECK

oM JTHCCOIaIu

Honstie o Bubnuorexa [JOK
14 . https://m.edsoo.ru/00a

TUAPOIIN3E COei ddod4

O6o0menue u bubnuoreka [JOK
15 | cucremarmzamus https://m.edso0.ru/00a

3HAHUH ddd12

Texnuka

0E30ITacCHOCTH.

IIpakTnueckas bu6mmoreka ITOK
16 | pabora Nel https://m.edsoo.ru/00a

«Pemenne ddbfa

IKCIIEPUMEHTATIbH

BIX 3a7a9»

KonTtponbHas

pabota Ne2 1o

TeMe

«INEKTPOTUTHYEC bubmorexa [JOK
17 https://m.edsoo.ru/00a

Kasi TUCCOIUAITUS. ddeco

XUMHYECKHE -

peakuuu B

pacTBopax»

O61mas

XapaKTePUCTHUKA

— bubnuoreka [JOK
18 https://m.edsoo.ru/00a

XuUMHYECKHE ddfe?

CBOMCTBA Ha

npuMepe xjaopa

XJI0pOBOIOPOI.

CosiHas KHCIIOTa,

HMIECKIE bubnuoreka [JOK
19 . https://m.edsoo.ru/00a

CBOICTBa, de104

MOJIy4eHHE,

MIPUMEHEHUE

Texnuka

0€30MacCHOCTH.

[IpaxTrueckas

bu6mmoreka [JOK

20 padora Ne 2 o https://m.edsoo.ru/00a

teMe «llonmyyenune de348

COJITHOM KHCJIOTHI,

HA3Yy4YEHHUE €€

CBOMCTB»
21 | Boruncienus mo bubnuoreka [JOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

yYpaBHEHUSM
XAMHYECKUX
peakuuii, eciam
OIWH U3
peareHToB JIaH B
H30BITKE

https://m.edso0.ru/00a
de488

22

O061mas
XapaKTepUCTHUKA
3eMeHTOB VIA-

TPYIIIBI

Bbubnuoreka [JOK
https://m.edso0.ru/00a
deb4a

23

AnnorpornHbie

Mo U (UKaAIUH
CEpHI.
Haxoxnenue cepsl
U €€ COeTUHEHUN
B MIPUPOJIE.
XHUMHUYECKHUE
CBOMCTBA CEpbI

Bbubnuoreka [JOK
https://m.edsoo.ru/00a
de6b4a

24

CepoBonopor,
CTpOCHHE,
buznvecKue u
XUMHYCCKUC
CBOMCTBA

bubmuoreka IJOK
https://m.edsoo.ru/00a
de802

25

OKcusl cephl.
CepHas KHCIIOTa,
¢busnyeckue u
XUMHYECKHE
CBOIICTBA,
MIPUMEHEHUE

bubnuoreka [JOK
https://m.edsoo.ru/00a
dea28

26

XuMuaeckue
peakiuu,
JIeKAIIUe B
OCHOBE
MIPOMBIIICHHOT'O
criocoba
MTOJTYYCHUS
CEPHOUN KHUCIIOTHI.
XHUMHUECKOE
3arps3HCHUE
OKpY’Karolen
cpelbl
COEIUHEHNUSIMHU
cepbl

bu6nmoreka [JOK
https://m.edsoo.ru/00a
dec8a

27

Brruncnenue
MacCOBOH IOJIH

Bubnuoreka [JOK
https://m.edsoo.ru/00a
dec8a



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

BBIXOJIa TIPOJTYKTA
peaxuu

28

Oo6mas
XapaKTepPUCTHKA
31eMeHTOB VA-
rpynmsl. A3oT,
pacrnpocTpaHeHHe
B IIPUPO/IE,
buznvecKue u
XUMHYCCKUE
CBOICTBA

Bbubnuoreka [JOK
https://m.edsoo.ru/00a
deeab

29

AMMmuak, ero
¢buznueckue u
XUMHYECKUE
CBOICTBa,
MOJTydeHHUE U
MIPUMEHEHNE

Bbubnuoreka [JOK
https://m.edsoo.ru/00a
dfo04

30

Texnuka
0€30MacHOCTH.
IIpaxTrueckas
pabota Ne 3 o
teme «llomyuenue
aMMuaKa,
M3y4YEHHUE €ro
CBOMCTBY»

bu6nmoreka [JOK
https://m.edsoo.ru/00a
df180

31

A30THas KUCIIOTa,
e pusnueckue u
XUMHYCCKUC
CBOMCTBA

bu6nuoreka [JOK
https://m.edsoo.ru/00a
df306

32

Hcnons3oBanue
HUTPATOB U COJIEN
aMMOHUS B
KayecTBe
MUHEpaTbHBIX
yoOpeHuit.
Xumuueckoe
3arpsi3HCHUE
OKpY’Karolen
cpebl
COCIMHCHUSIMH
azora

bubnuoreka [JOK
https://m.edso0.ru/00a
df518

33

dochop. Oxeun
dbocdopa (V) u
bochopnas
KHCIIOTA,

bubmuoreka IJOK
https://m.edso0.ru/00a
df68a



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

buzuvecKue u
XUMHUYCCKUE
CBOICTBa,
MOJTYYCHHUE

34

Hcnons3oBanue
dbocdaros B
Ka4yecTBe
MHUHEpaIbHBIX
ynoOpeHuil.
3arps3HeHue
IIPUPOJHON Cpebl
docharamu

Bbubnuoreka [JOK
https://m.edso0.ru/00a
dfc20

35

VYraepon,
pacmpocTpaHeHue
B IIPUPO/IE,
¢buznueckue u
XUMUYECKUE
CBOICTBa

bu6numoreka [JOK
https://m.edso0.ru/00a
dfd9c

36

Oxcuanl
yriepoja, ux
buznvecKue u
XUMHYECKHE
CBOIicTBa.
OKOJIOTHYECKHE
poOJIEMBI,
CBSI3aHHBIE C
OKCHIOM

yraepona (IV)

Bbubnuoreka [JOK
https://m.edsoo.ru/00a
dfebe

37

YroianHas Kuciora
" e€ conn

Bbubnuorexa [JOK
https://m.edsoo.ru/00a
e006¢c

38

TexHuka
0e30macHOCTH.
[IpaxTrueckas
pabora Ne 4 o
teme "l[lomyuenue
YTJIEKHCIIOrO Trasa.
KauectBennas
peakuus Ha
KapOoHaT-1oH"

bubnuoreka [JOK
https://m.edsoo.ru/00a
e027e

39

[TepBoHauanbHbIC
MTOHSATHUS 00
OpraHuYeCcKuX
BEIIECTBAaX KakK O
COEJIMHEHUSIX

yriepozaa

bubnuoreka [JOK
https://m.edsoo.ru/00a
e054e



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

40

Kpemnuii u ero
COCIMHCHUA

bu6nmoreka [JOK
https://m.edsoo.ru/00a
€080a

41

Texnuka
0€30MacHOCTH.
[IpakTnueckas
pabora Ne 5
«Pemenue
AKCIIEPUMEHTAIBH
BIX 3aJ1a4 110 TEME
«Baxuaenmmue
HEMETAJIJIBI U UX
COCIUHCHHUS

bu6nmoreka [JOK
https://m.edsoo.ru/00a
e0bf2

42

KontponbsHas
pabora Ne3 o
TemMe
«Baxueiiime
HEMETAJUTBI ¥ X
COCTTTHEHHS

bu6nuoreka [JOK
https://m.edso0.ru/00a
€0el8

43

O61mas
XapaKTEepUCTHKA
XUMHYECKHUX
9JIEMEHTOB —
METaJLJIOB.
Merannuueckas
CBSI3b U
MeTaJImdecKas
KpHUCTaJUINYECKast
pemeTKa.
duzngeckue
CBOICTBa
METaJJIOB

Bubnuorexa [JOK
https://m.edsoo.ru/00a
€103e

44

XuMH4uecKue
CBOMCTBaA
METaJJIOB.
DNEKTPOXUMHUYECK
Ul psn
HanpsHKEHU U
METaJIOB

bubnuoreka [JOK
https://m.edsoo.ru/00a
21156

45

OO0m1ue Ccrocoosl
TTOJTYYCHUS
METaJIIOB.
CruiaBebl.
Brrancnenus no
YpaBHECHUSM
XUMHYECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/00a
el1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peakiui, eciu

OJIUH U3
peareHToB
COJICPIKUT
IpUMECH
[Tonstue o Bbubnuoreka [JOK
46 | KoOppo3UHU https://m.edsoo.ru/00a
METAJLIOB e1278
bubnuoreka [JOK
g7 | Henoumee https://m.edsogru/OOa
METaJLIbI e14b2
Okcuasl 1 bubmuoreka [JOK
48 TUAPOKCHU JIbI https://m.edso0.ru/00a
HATpUS U KaIus eldb2
[llemounozemensH bubmuoreka [JOK
49 | ple MeTalIbI — https://m.edso0.ru/00a
KAJIBIIUHA ¥ MarHud el5e8
Baxmnetimue bubmuoreka [JOK
50 | coemuHeHus https://m.edsoo.ru/00a
KaJbIIus el5e8
O06o06menue u
51 | cucremartuzanus
3HaHUHI
JKEcTkocTh BOMBI bu6mmoreka [JOK
52 | umcnocoOsI eé https://m.edsoo.ru/00a
YCTpaHECHUS €1886
Texnuka
0€30MacHOCTH.
ITpakTnyeckas bubmmoreka ITOK
53 | pabota Ne 6 o https://m.edsoo.ru/00a
TeMe "JKécTkocTh elae8
BOJBI 1 METOMEI €€
ycrpaHeHus"
Bbubnuoreka [JOK
54 | AmroMuHHMN https://m.edso00.ru/00a
elc64
AMdorepHbIe bubnuoreka [HOK
55 | cBolicTBa OKCHIA https://m.edsoo.ru/00a
Y THAPOKCHIA elc64
bu6mmoreka [JOK
56 | Xeneszo https://m.edsoo.ru/00a
e1d86
Oxcunpl,
FHAPOKCH b 1 bu6numoreka [JOK
S7 https://m.edsoo.ru/00a

conu kenesa (1I) u
sxkenesa (110)

e35e6



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

58

O0001enne u
CUCTEMATHU3ALUS
3HAHUH

59

Texauka
0e30I1aCHOCTH.
[IpakTrueckas
pabora Ne 7.
Pemenue
AKCIEPUMEHTAIIbH
BIX 3aJ1a4 110 TEME
«Baxwueiimue
METaJUIbl U UX
COCIMHCHIUS

Bbubnuoreka [JOK
https://m.edso0.ru/00a
e3de8

60

Breraucnenus 1o
YpaBHEHUSM
XAMHAYECKUX
peakuuu, eciu
OIWH U3
pEareHTOB JIaH B
HU30BITKE N
COJICP)KUT
MIPUMECH.
Breraucnenus
MacCOBOH JIOJIH
BBIXO/Ia TIPOTYKTA
peakuuu

bu6nuoreka [JOK
https://m.edsoo.ru/00a
€1750

61

O0600111eH1E U
CHCTEMAaTU3alUs
3HAaHUHU

62

Kontponbshas
pabora Ned o
TeMe
«Baxueiime
METaJUTbl ¥ UX
COEJIMHEHUS

63

BemectBa u
MaTepHuaJibl B
IMOBCEHEBHOMN
JKM3HH YeoBeKa

bubmuoreka IJOK
https://m.edsoo.ru/00a
e3f50

64

XHUMHYECKOe
3arpsi3HEHUE
OKpY’Karoleu
cpensl. Porb
XUMUU B pEIICHUU
JKOJOTHUYECKHX

bu6nmoreka [JOK
https://m.edsoo.ru/00a
4270



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

npooiem
TTooneorcvmounas Bbubnuorexa [JOK
65 POMENCY 1 1 https://m.edsoo.ru/00a
ammecmauyus 04270
Pe3epBHEIIT YPOK.
P P bubmuoreka IJOK
O0001IeHNEe 1
66 A 1 https://m.edso0.ru/00a
CI/ICTel\f TU3alus eOdOa
3HAHUN
PesepBHEIIT YPOK.
P P bubmuoreka [JOK
O0600111eHIE 1
67 1 https://m.edsoo0.ru/00a
CI/ICTel\faTI/IBaL[I/I}I db33c
3HAaHUHU
PesepBHBIN ypOK.
bu6nmmoreka [JOK
O0001IeHMEe U
68 1 https://m.edsoo.ru/00a
CHCTeleamzaum d9ch?
3HAaHUN
OBIIEE
KOJIMYECTBO
68 4 7
YACOB I10
[TIPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

» Xumus, 9 xknacc/ 'abpuensu O.C., OctpoymoB N.T'., Cnagkos C.A.
AxmmonepHoe o6mectBo «M3marensctBo «IIpocBemienue)

» Xumus: 8- kitacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€¢ U3gaHue, nepepadoTaHHoe,
8 knacc/ I'abpuensia O.C., Octpoymos WN.T'., CnaakoB C.A. AKiioHepHOE

obmectBo «M3narenbcTBO «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA
["abpuensn O. C. Xumus. Metoauueckoe nocobue s 9 kinacca: yued. nocodue

IS



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

obmeo6pazoBarenbHbIX opranm3anuii / O. C. 'abpuensn, U. B. Akcénona, 1. T'.

OctpoymoB. — M.: IIpocsemienue, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. budnuoteka I{OK https://m.edsoo.ru

2. Enunas komeknus nudposix pecypcos http://school-collection.edu.ru/

3. PDIII https://resh.edu.ru

4. T'azera "Xumus" uzgatenbckoro goMa 1-ro centsaops. Caitt "4 uny Ha ypok

XUMHUH".

5. Marepuaisl k ypoky. http://him.1september.ru

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbHOE BFOAXETHOE OBLLEOGPA30BATEJIbHOE 13.09.24 12:41 Ceptudmkat BCE814AF341E5612C47411A4C662983A
YYPEXXAEHUE PSBLIEBCKASl OCHOBHAS LLUKOJIA, Ma3yposa WpuHa MBaHOBHa, (MSK)
[vpekTop
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