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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInuXcs;



CrocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHS PACCMATPUBAKOTCA HA OCHOBE HMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXalluil Mup»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpyuOOIIEHNH K HAay4YHbIM METOJaM T[O3HAaHUs IpU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCETHEBHOM >KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHUIO 00YYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3UYHBIX BUJOB IE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHe y OOydYalOIIMXCA TIyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacos: B 8 kimacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHME OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3bp KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XuUMUUeckue ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuXx CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIIbI0 MarHura, (pUIbTPOBAHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIH HEOPIAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpoctoe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KHCIOpoJa B JIa0OpaTOpud M TMPOMBIIUICEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(PdeKTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckne CcBoWcTBa BOAbl. Boma kak pactBopurens. PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4eloBeKka. KpyroBopoT BoJbl B IPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEJEICHUE COIEpKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJE0OBaHUE O0pa3loB HEOPraHWYECKUX BEIIECTB pa3JIMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METaJla IPYTUM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCcIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHus, COSUHEHHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpPH WM3YYEHHM XHMHHU B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IuIHbIM MPU3HAKAM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEAaKIUd C UCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y ciioBUsl MPOTEKAHUS peaKid HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOUMAIMU KHCIOT, MICJIOYEe U COJIeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHeHHe. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyibdar-uon. HaxoxnaeHue cepsl U €€ COCOUHEHUN B IpUpPoJie. XUMHUUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHH OKHCIIEHHUS. A30T, paclpOCTpaHEHHE B MPUPOJIE,
bu3nYecKue U XUMHIeCKue CBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKarolel Cpe/ibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanue GpocdaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ COMH, X (PU3NMYECKUEe W XMMHYCCKHE CBONCTBA,
nojgyyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUJICH, YTaHOJ, TJIUIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeJKaxX, YriieBoJax — U UX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEeMEHT, OeTOH, kene300eToH. [IpobremMpl 6€30macHOr0 KCIOIb30BAHMS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO MCHOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOThbI, HW3Y4YECHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POChHOPHBIX yIOOpEeHUM, MoJydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTa3a, MOJIy4eHHE, COOMpaHUe, paclioO3HABaHUE U U3YyUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKIMEN CHUJIMKATHOM TNPOMBINUIEHHOCTH, PELIICHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTauIbl U UX COCTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBI HaTpusi W Kanus. lIpuMeHeHHe WENoYHbIX METAINIOB H  HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxueline coequHeHUs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KJIbIKS, aJIOMHHHS, [IHHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmnszanust MeXNpeAMETHBIX CBSA3€M NPH W3YyYEHMM XMMHMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SBISIOIUXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
U30TOIBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CrulaBbl, (PU3MUYECKHE BEIMYMHBI, €AWHULBI U3MEPEHUSl, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpeHne OIIbITa AEATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MIPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CpPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO M TIO3HAHUWIO, JFO003HATEIHHOCTHh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOU KapTUHE MHUpPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TI0O3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIECIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METObl U 3aMpPOCHl NPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJb30BAHUS PA3IIMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh U AaHAJIMW3MpOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WJId) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEUIAraeMble B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHSI M CIIOCOOBI



JNeucTBui, crnenuduueckue Ui TOpeaMETHOM o0nactu  «XUMUS», BHJbI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Js BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJeHUS (Hopmy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsS] MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpynmna)», manbie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9uciio dJIEKTPOHOB
U pacTpeeIiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasbHBIN ¥ MBICTICHHBIH );

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa M KHCJIOPOJAA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBecHMEe, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTaBJIeHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica Ilepuonmyeckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u OONbIIME TMEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P GhEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NEATeIbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA MU
MBICJICHHBIH ).



TEMATHYECKOE ITNTAHUPOBAHHUE

HauMenoBanue
pa3aesioB U TeM
NMPorpamMmbl

n/n

8 KVIACC

KoanuyecTBo 4acoB

Bcero

Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS

dueKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

XUMHUSI — BayKHasd

11 00J1acTh €CTECTBO3HAHUS 5 bubnmoreka [JOK
U IPAaKTUYECKOU https://m.edsoo0.ru/7f41837c
JeSITeIbHOCTH YeJI0BEKa
12 BemecTBa 1 xumudeckue 15 bubmuorexa [JOK
peakuuu https://m.edso0.ru/7f41837¢c
Utoro no pazneny 20

Pa3pen 2. BaxuHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

21 Bosayx. Kucnopon. 6 bu6mmoreka [IOK
' ITonsaTre 00 oxkcumax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 3 bubnuorexa [JOK
' KHCIIOTaX U COJIAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [Tonsitue 5 bubnmnoreka [JOK
' 00 OCHOBaHUSX https://m.edso00.ru/7f41837c
OCHOBHBIE KJIACCHI
2.4 HEOPraHuYeCKUX 11 bubmmorexa [TOK
' p . https://m.edsoo.ru/7f41837c
coeIMHEHU
Wroro mo pazneny 30

Pazpnen 3. Ilepunonnueckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementon /1. U.
MenpeneeBa. CtpoeHue aToMoB. XuUMu4eckas ¢Bsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

bu6nmoreka [JOK

3.1 XUMHACCIUX JICMEHTOB ! https://m.edso0.ru/7f41837c
. . Mennene-eBa.

Ctpoenue atoma
XuMuueckas CBs3b.

3.9 OkucauTenbHO- 3 bubmuorexa [JOK
BOCCTAaHOBHUTEIILHBIC https://m.edsoo.ru/7f41837¢
peakuuu

Uroro no pazaeny 15 bubmoreia OK

https://m.edsoo.ru/7f41837¢c
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Pe3epBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68



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

9 KJIACC

n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoaunuecTBO
JacoB

Bcero

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu

[ToBTOpEeHUE U yroyoneHune

1.1 3HAaHUH OCHOBHBIX Pa3/ciIOB 5 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnnoreka [JOK
XUMHYECKUX PEAKIUi https://m.edso0.ru/7f41a636
DIEeKTPOIMTHYCCKAS
1.3 JUCCOIHAIUsA. XUMHUYCCKHE 8 bubmorexa HOK
https://m.edsoo.ru/7f41a636
peakIuy B pacTBOpax
Utoro no pazneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
OO6m1ast XxapakTepucTUKa Bu6morexa [IOK
2.1 XUMHYECKHX 3JICMEHTOB 4
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO6mras xapakTepucTruka
29 XAMUYECKHUX JIEMEHTOB 5 bu6mmoreka [IOK
VIA-rpynnel. Cepa u eé https://m.edso0.ru/7f41a636
COCTMHCHHS
OO6mras xapakTepucTuka
53 XUMHYECKUX 3JIEMEHTOB VA- 7 bu6mmoreka [IOK
rpynnsl. A3ot, pocdop u ux https://m.edso0.ru/7f41a636
COCTMHCHHS
OO6mrast xapakTeprucTuKa
94 XAMHYECKHUX DJIEMEHTOB 3 bu6mmorekxa [IOK
IVA-rpynnel. Yraepon u https://m.edso0.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Hroro mo paszneny 25
Paznen 3. Merasuiibl U MX COeIMHEHMSI
5 bu6mmorekxa [OK
3.1 Obume cBOHCTEA METAILIOB 4 https://m.edso00.ru/7f41a636
3.9 Baxwueiimme MeTamibl U UX 16 bubmuoreka [JOK
COCTUHEHUSI https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
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Pa3znen 4. Xumus u okpyxamomas cpeaa

41 BemectBa u Mmarepuasl B 3 bubnuotexka [JOK
' YKU3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME
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HNOYPOYHOE INIVIAHUPOBAHUE

8 KUJIACC
Koua-Bo DJIeKTPOHHBbIE
Ne Tema ypoka 4acoB Hara undgposbie
n/n u3ydyeHusi oOpasoBaTesibHbIE
Bcero pecypesI

1 [Ipeamet xumun. Ponb xumuu B 1 bu6mmoreka [JOK
JKA3HU 4UejioBeKka. Tesa 1 BelecTBa https://m.edsoo.ru/ff0d210c

5 [lonsiTue 0 MeToax MO3HAHUS B 1 bubmuoreka [JOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTudeckas padora Ne 1
«[IpaBuma paboTsl B 1aboparopun
U IpuéMbI 0OpaleHusl ¢

3 71a60paTOPHBIM 000PYTOBAHUEM 1 bubnuotexa [JOK

Touka pocma. OnpeneneHue https://m.edsoo.ru/ff0d23dc
CTPYKTYpHI IJIaMEHH
TEMIIEPATYPHBIM JTaTYMKOM U3
1 dpoBoii 1abopaTOpPUH MO XUMUHU
YucTele BeNecTBa 1 CMECH.
CniocoOsI pa3eneHus CMecei.

4 Touxa pocma. JleMoHCcTpanus ¢ 1 bu6mmoreka [IOK
HUCIOJIL30BaHUE JaTUYHKa https://m.edsoo.ru/ff0d26ca
AIIEKTPOIPOBOTHOCTH U3
11 (poBoH J1abopaTOPUH 110 XUMHUU
ITpakTuueckas padora Ne 2

5 <<1£)a3zleneHHe CI\IZeceﬁ (Ha mpumepe 1 Bubnuorexa LIOK

. https://m.edsoo.ru/ff0d28c8
OUYHMCTKHU TTOBAPEHHOM COJIN)»
but6mmorexa [IOK

6 ATOMEI H MOTIEKYJIb! . https://m.edsoo.ru/ff0d2a6c
XHUMHYECKUE DJIEMEHTBI. 3HAKU

7 (CUMBOJIBI) XUMHUYECKUX 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB

8 [IpocTsie 1 clOKHBIE BELIECTBA 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa

10 BeIlecTB. XUMUYECKasi hopMyIa. 1 bubnuorexa [JOK

BaneHTHOCT, aTOMOB XMMHYECKUX
9JICMCHTOB

https://m.edsoo.ru/ff0d2eae
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OTtHOCHUTENIbHAsS aTOMHAas Macca.

11 OTHOCHUTEIbHAS MOJICKYJISIpHAS bubmmorexa [JOK
2P https://m.eds00.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO bubmuotexka [JOK
AJIEMEHTA B COEAMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Modb. bubnmoreka [JOK
Momnsipnas macca https://m.edsoo0.ru/ff0d5230
14 duznyecKknue 1 XUMUYECKHe bubmuoreka [JOK
ABJICHUS. XUMUYECKasl PEaKLIHs https://m.edsoo.ru/ff0d37fa
[Ipr3Haku U yclIOBHS TPOTEKAHUS bubnuoreka [JOK
15 .
XUMHYECKHUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHMsI MacChl bubmmorexa [IOK
BEILECTB. XUMHYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brraucnenus Koim4yecTBa, MacChl
17 BEIIECTBA 10 YPABHCHUSM bubmoreia OK
B YPaBHen https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIui
Kiaccupukanust XMMHUYIeCKHX
18 €aKIHii (COeAMHEHUS Bubmmorexa LIOK
peardi A : https://m.edsoo.ru/ff0d3f34
pasiiokKeHUs1, 3aMEeIIeHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneaucT. O6o0uIeHue 1 bubmmorexa [TOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIHsI 3HAHHHA
KoHnTtponbHas padora Nel o teme
20 «Be l:)eCTBa u )lzI/IMI/IquKI/Ie bubmorexa HOK
B https://m.edsoo.ru/ff0d4290
peaKIum
Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucimopon — aneMmeHT u
npoctoe BemectBo. O30H.
Touka pocma. JleMoHcTpanus
21 nu3Me epHI/Iﬂ TCMII['IC aT I1:1 E bubmorexa OK
P patyp https://m.edsoo.ru/ff0d448e
BIIQYKHOCTH BO3/yXa C
WCIIOJIb30BaHNE JTATIYNKA
TeMIEepaTypbl U3 HUPPOBOI
1ab0paTOPUH 1O XUMHUHU
Ou3nYecKue 1 XUMUIECKHE
29 CBOMCTBA KHCJIOPO/ia (peaKIuu bubnmnoreka [JOK
okucienus, ropeaue). [loustue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
Crioco0bI MOTy4eHHs KHCIIOPO/Ia B
i poa bubnuorexa [IOK
23 71a00paTOPUX U IPOMBIIIIEHHOCTH.

[Ipumenenue kucaopoa

https://m.edsoo.ru/ff0d497a
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TennoBoii 3¢ ekt XuMuIecKoi
peaKIyu, OHSATHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- ¥ SHIOTEPMHUUECKIX
pEaKIusX.

bubmuoreka [JOK

24
Touka pocma. JlemoHcTpanus https://m.edso0.ru/ff0d4790
TEPMOXUMHYECKUX YPAaBHEHUN C
HCIIOJIb30BaHUE JaTYMKA
TeMIIepaTypbl U3 HUPPOBOI
1abopaTOpUU 1O XUMHUU
TormumBo (HedTh, yroiab U METaH).

25 3ar 513HeI-EI/qu];OS o a, CII0COOBI ) bubmorera [JOK

P A%, https://m.edsoo.ru/ff0d4c4a
€ro IPeOTBPAIICHUS
[TpakTuueckas pabota Ne 3 o

26 teme «llonydenue u cobupanue bubmuorexa [JOK
KHCIJIOPOJIa, U3YYEHHE €T0 https://m.edsoo.ru/ff0d4ae2
CBOICTB»

97 Bonopoa — snemeHT u mpocToe bubnmoreka [JOK
BelecTBO. HaxoxxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
®dusnyeckue 1 XUMHIECKUE

28 cBoiicTBa Bojopoza. [IpumeHeHune bubmorexa [JOK

AOpona. 1p https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
bu6mmoreka [JOK
29 I1
OFFITHE O KHEOTax 1 colbx https://m.edso0.ru/ffod50d2

30 Crioco0sl 1oTy4eHust BOJA0PO/Ia B bubmuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpakTtuyeckas padora Ne 4 o

31 teme «llomydenue u cobupanue bubmorexa HOK

i p N https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YICHHUE €TI0 CBOMCTBY

39 MonsipHblii 00BEM ra30B. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brranciaenust 00nL€Ma, KoIM4YecTBa

33 BEII[ECTBA ra3a M0 €ro H3BECTHOM bubmorexa [JOK

. y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Brerunciaenus 00bEMOB ra3oB 1o

34 YPaBHEHHUIO peaKklii Ha OCHOBE bubmuorexa [IOK
3aKOHA 00BEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
razoB

35 duznyecKkue 1 XUMUYECKHe bubmuoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [TonsTe 06 bubnmoreka [JOK
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WHJIUKaTOpax

https://m.edsoo.ru/ff0d59e2

Bopa kak pactBoputesb.
HacplinieHHbIe 1 HEHACHIILIEHHBIE
pactBopbl. MaccoBas 10Jist
BELIECTBA B pacTBOPE.

37 Touxa pocma. JlemoHCcTpauus Bubmmorexa LIOK
https://m.edsoo.ru/ff0d5b40
IIEPEHACHIILIEHHOT0 PacTBOpA C
UCIOJIb30BAaHUEM JIaTUHKA
TEeMIEpaTypbl U3 HUPPOBOIt
1abopaTopuu Mo XUMUU
[IpakTudeckas padora Ne 5 o
38 teme «[IpuroroBieHue pacTBopoB bubmmoreka [JOK
C onpeAeIEHHON MacCOBOM JoJiei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA
39 KonTtponpHast padora Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue n xummudeckue
41 CBOICTBA KUCIIOTHBIX, OCHOBHBIX U bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCHJIOB
42 OcHoOBaHHUsI: COCTaB, bubnuoreka [JOK
KJaccuukaims, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TomyueHnue u XUMHUYECKUE
CBOMCTBA OCHOBaHUM
43 Touxa pocma. JlemoHcTpanus bu6nuorexa [IOK
Cpelbl pacTBOpPA C UCIOJIb30BaHUE https://m.edsoo.ru/ff0d67ca
pH natunka u3 nudpoBoi
nabopaTtopuu Mo XUMHUHU
44 Kucnotsr: cocraB, kiraccudukanms, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonydeHnue u XuMu4YecKue
CBOICTBA KHCIIOT
45 Touxa pocma. [lemoHcTpanus bubnuorexa [IOK
CpeJlbl pacTBOpa C UCIIOJIB30BAHUE https://m.edsoo.ru/ff0dfee2
pH narumnka u3 uudposoit
1ab0paTOPUH 1O XUMHUHU
Conu (cpeanue): HOMCHKIATYypa,
46 CHOCOéBII) Hli)ﬂy‘-l)eHI/Iﬂ, XI/IMI/I‘-IZSKI/IC Bubmorexa LIOK
. https://m.edso0.ru/00ad9474
CBOIicTBa
a7 [TpakTuueckas padora Ne 6. bubmuoreka [JOK
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Pewienne skciepuMeHTaIbHBIX
3az1a4 1o Teme «OCHOBHBIE KJ1acChl
HEOPraHUYECKUX COCIHMHEHUI

https://m.edsoo.ru/00ad9b7c

I'enernueckas CBA3b MEXKIY

bu6mmoreka [JOK

48 faccamt HfopraHquCKHX https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O0o001IcHNEe U CHCTEMAaTH3aIIHS bubmuorexka [JOK
3HaAHUU https://m.edsoo.ru/00ad9ch2
KonTtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI bubmorexa OK
. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKHX COCTMHCHUI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX 3JIeMEHTOB. [ToHsaTHE bubimotexa [IOK
https://m.edsoo.ru/00ad9ffa
0 TPYIIAax CXOIHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepuonuueckast cucrema bubnuorexa [IOK
XUMH4YECKHX 3eMeHToB /. W. https://m.edsoo.ru/00ada52c
MeHneneeBa
53 [Tepuoapl, Tpynmsl, MOATPYIIIBI bubmorera [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. Coctas bub6nuorexa [IOK
aTOMHBIX sifep. M3oTornbl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aTOMOB 3JIEMCHTOB bu6mmoreka [JOK
ITepuoanueckoit cucremst /. 1. https://m.edsoo.ru/00ada6ébc
Meneneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuoteka [JOK
IIepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneera
3nauenwne [leproanveckoro 3akoHa
57 JUISL Pa3BUTHS HAYKH U IIPAKTUKU. bubnnoreka [JOK
. . MenneneeB — y4€HBIN, https://m.edsoo.ru/00ada96e
MeAaror ¥ rpakJaHuH
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubmuorexa [JOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorexa [IOK
59 Honmas xumurccias coisb https://m.edsoo.ru/00adac34
50 KoBasienTHas nonsipHas bubnmoreka [JOK
XUMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnspHas bubnmoreka [JOK
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XUMHUYCCKaA CBA3b

https://m.edsoo.ru/00adaab9

bubmuorexka [JOK
62 CTeneH, okuCICHS 1 https://m.edsogru/OOadanB
63 OKHCIUTEIBHO- 1 bubmuotexka [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU https://m.eds00.ru/00adb076
bubmuorexka [JOK
64 OKHCIHTENN U BOCCTAHOBUTEIN 1 httos://m.e dSO(])_FI'U 100adb076
Kontponbnas padora Ne4 o teme
65 «CTtpoenne aToMa. XuMHUUYECKast 1 bubmorexa HOK
https://m.edsoo.ru/00adb486
CBSI3bY»
66 PesepBHblit ypok. O6o01IeHNE U 1 bubmmorexa [IOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
67 Peseprublii ypok. O0o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaru3anus 3HaHUN https://m.edso00.ru/00ad9ch2
68 PesepBHblit ypok. O0001IeHNE U 1 bubnuoreka [IOK
cUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

Koua-Bo DJIEeKTPOHHBIE
Ne 4acoB ara nudpoBbIe
Tema ypoka (macos | A bp
n/n u3yuyeHusi oOpa3oBaTelbHbIE
Bcero
pecypchl
[Tepuonuueckuii 3aKoH.

1 [Tepuoanueckas cucrema 1 bubnmnoreka HOK
XHMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00adb59
Meunpeneena
3aKOHOMEPHOCTH B U3MCHCHUH

2 CBOMCTB XMMHUYECKHUX IJIECMCHTOB 1 bubmorexa [JOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnmnorexka HOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMHA4eCKO# CBSA3U U TUIIBI 1 bu6nmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas paborta Nel mo teme

5 «[loBTOpEHue u yrnyonaeHue 1
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 kmacca»

5 Knaccugukanus Xxumuaeckux 1 bubnmnorexka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOM

7 eaknuu. IIoHsITHE 0 TOMOT€HHEIX U 1 bubnnorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUIX
[ToHsiTHE 0 XMMHUYECKOM
paBHOBecun. DAKTOPHI, BIUSIONINE

8 Ha CKOPOCTh XUMHUYECKOU PEaKIIMH 1 bubmorexa [IOK

P peaxt https://m.edsoo.ru/00adc28c
1 TIOJI0KEHUE XUMHIECKOTO
paBHOBECHs

9 OKHCIUTEIBHO- 1 bu6nuoreka [IOK
BOCCTAaHOBUTEIIBHBIE PEAKLINU https://m.edsoo.ru/00adcade
Teopus dIEKTPOTUTUUECKON
muccoranuu. CUIbHBIC B clla0ble
ANEKTPOJIUTHI.

10 Touka pocma. JleMoHcTpanus 1 bu6nuoreka [IOK

CHJIBHBIC M CITa0BIe DJICKTPOIIUTHI C
WCTIOJIh30BaHUEM JTATUMKA
AJIEKTPOITPOBOTHOCTH 3 U(POBOIA
J1a00paTOPHUH MO XUMHUHU

https://m.edso0.ru/00adcd68
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HoHHbIE ypaBHEHHUS peak i
Touka pocma. JleMoHCcTpanus

bu6nuoreka [IOK

11 €aKIMH HeUTpaIn3aIuu ¢
peakl Thassan https://m.eds00.ru/00add448
HCIIOIb30BaHUEM Jatunka pH u3
ndpoBoi 1adbopaTopuu MO0 XUMUHU
XUMHYECKHE CBOUCTBA KUCJIOT U
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 PJIEKTPOIUTUYECKON
12 JIUCCOLIUALIAH. bu6nuoreka [IOK
Touka pocma. JlemoHcTpauus https://m.edsoo.ru/00add5d8
KHCJIOTHOCTH CPEJIbI C
HCIIOJIb30BaHUEM JlaTunka pH u3
U poBOIi TA0OPATOPUH IO XUMUH
XHUMHYECKHE CBOMCTBA COJIEH B
13 CBETE IPeACTaBICHU 00 bubmorexa LOK
p N https://m.edsoo.ru/00add8b2
AJICKTPOJUTUYECKON JUCCOIHAITIT
[TonsiTe o runponuse conen
Touxa pocma. JleMoHCTpaLys
14 C e,[[BIpaCTBO ZIOB coneﬁpc bubmorexa LOK
p p p https://m.edsoo.ru/00add9d4
ucronb3oBaHueM pH naTumka u3
1 poBoii 1abopaTopuu MO XUMHUH
15 O06o001IeHre U CUCTEMATU3AIIHS bubmuotexa [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penienue 3KCriepuMeHTaAIbHBIX bubnnorexa LIOK
P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas pabota No2 mo teme
17 «QJIEKTpOIUTHYECKAs bubmuoreka [JOK
nucconuanusg. XuMu4eckue https://m.edsoo.ru/00addecO
pEaKIuy B pacTBOPAX»
OO01as xapakTeprCcTUKa TaJIOTeHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopoa. CoJissHas KHCIIOTa,
19 XI/IMII/DIquKHS CBOWCTBA, IIOJIYUECHUE bubmmorexa TIOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o Teme
20 «[Tomyuenne COISTHON KUCIIOTHI bubmmorexa TIOK
yi . . ’ https://m.edsoo.ru/00ade348
U3Yy4YCeHHE € CBOMCTBY
21 Brruncnenus no ypaBHeHUSIM bubnmoreka [JOK

XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH

https://m.edso0.ru/00ade488
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W3 PEareHTOoB JIaH B U30BITKE

OO61as xapakTepuCcTHUKa 3JIEMEHTOB

bu6nmoreka [IOK

22
VIA-rpymrbl https://m.edsoo.ru/00ade64a
ATIOTpOnHBIE MOIU(DHUKAIINH CEPHI.

Haxoxnenue cepol u eé
COEMHEHHI B IPUPOJE.
XUMUYECKUE CBOMCTBA CEPHI.
23 Touxa pocma. JleMoHCTpanus Bubmaorexa ITOK
p ' P https://m.edsoo.ru/00ade64a
MJIABJICHUS U KPUCTAJUIM3AIUU CEPbI
C UCIOJIb30BAaHUEM JaTuHKa
TEMIIEPaTyphI U3 UPPOBOI
nabopaTropuu 1Mo XUMUHU
CepoBonopo1, CTpOeHHUE,
24 q)nznqecmie u xnimqecxme bubmmorera LOK
. https://m.edsoo.ru/00ade802
CBOICTBA
Oxkcunbl cepbl. CepHasi KMCIIOTA,
25 (hbU3UYECKHEe U XUMHUYECCKUE bubmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMYECKHUE PEAKIMH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 IIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnmnorexka HOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllen cpeibl
COCJIMHEHUSIMU CEPBI

97 Brruucnenue maccoBoil 1om bubmmoteka [IOK
BBIXOJ1a IPOJIYKTa peakluu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKA SJIEMEHTOB
VA-rpynmnsl. A30T,

28 acCIIpPOCTPaHEHUE B IPUPOE bubnmorexa [IOK
pactpocIp PHpOE, https://m.edsoo.ru/00adeeab
(bu3nuecKre U XUMUYECKHE
CBOICTBA
AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHUE CBOWCTBA, MOTyYEHNE bubmorexa [TOK

> TTOIYH https://m.eds00.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «[lony4yeHre aMMuaKa, U3y4IcHHe bubmmorexa [JOK
yqu > ISYH https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A3oTHas kuciora, e€¢ Gusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOUCTBA https://m.edso0.ru/00adf306

32 Hcnonp30BaHnE HUTPATOB U CONEN bu6muoreka [IOK

AMMOHHSA B KaUCCTBC MUHCPAJIBHBIX

https://m.edsoo.ru/00adf518
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yaoOpeHuii. XuMH4uecKoe
3arps3HEHUE OKPYKAOIIEH cpelibl
COCAMHEHUSIMH a30Ta

docdop. Oxcun dpocdopa (V) u

bu6nmoreka [IOK

33 ocopHas KUCII0Ta, (PU3UYECKUE U
bocop N ¢ https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
Hcnons3oBanne pocdaros B
34 Ka4yeCTBe MUHEPATbHBIX bubnmnoreka HOK
ynoOpeHuid. 3arps3HeHe https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdaTamu
Vriepon, pacnpocTpaHeHHue B
35 npu 1(3) e E)I/ISI/II‘)IGCKII)/IG u bubmorexa LHOK
PHPOZE, _ https://m.edsoo.ru/00adfd9c
XHMUYECKHE CBOMCTBA
Oxcunel yriaepona, ux (GU3NIecKue
1 XMMHUYECKHE CBOMCTBA.
36 DKOIOrHYeCKUe IPOOIEMBI bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VrosabpHas KUCIIOTA U €€ COJIn bubmmorexa IOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padora Ne 4 mo Teme
38 "[losrydeHne yrieKucioro rasa. bubmuoreka [JOK
KauectBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYECKHUX BEIIeCTBax KakK O bubmmorexa HOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
40 Kpemuunii u ero coe fuHEeHUS bubnmorexa [IOK
p https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
Pemenue skcnepuMeHTaNbHBIX bubnuotexa [JOK
41 .
3ajJa4 no teMe «BakHeume https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUI»
KonTponbnas padora Ne3 o teme
42 «BaxkHenmme HeMeTaIIbl 1 UX bubmmorexa TIOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUS
OO6mrast xapakTeprucTuKa
XAMUYECKHUX DJIEMEHTOB —
but6mmoreka [IOK
43 MeTaJI0B. MeTaaudecKkas CBSI3b U

MeTaJUIM4eCcKasi KpUCTauIndecKas
pemérka. PU3NYECKUE CBOMCTBA

https://m.edsoo.ru/00ael03e
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METAJIJIOB

XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DNEKTPOXUMHUYECKHI DS bubnmnorexa LIOK
p N P https://m.edsoo.ru/00ae1156
HaMpPsDKCHUN METAIIIOB
OO6mmwme crmocoOb! MOTyYeHUS
MetanIoB. CrraBel. Berauciienus
45 10 YPaBHEHUSIM XUMHUYECKUX bubmorexa LOK
P . https://m.edsoo.ru/00ae1156
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 ITousiTre 0 KOPPO3UU METAILIOB bubnnorexa LIOK
PP https://m.edso0.ru/00ae1278
bubmmorexa [JOK
47
Ilenounbie MeTaib https://m.edsoo.ru/00ae14b2
48 Okcubl ¥ TUAPOKCUBI HATPUS U bubnmnoreka HOK
KaJus https://m.edsoo.ru/00ae14b2
49 [ler04HO3EMENBbHBIE METAIUIBI — bubnmnorexka HOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxueiimne coeIuHEHNS KaIbLIHS bubmmorexa [IOK
4 H https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3aI1s
3HAaHUH
JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6nuoreka [IOK
52
yCTpaHEHUs https://m.eds00.ru/00ae1886
IIpakTuueckas padora Ne 6 mo Teme
53 ")IIZéCTKOCTB BOpLI 1 METOMBI €€ bubmmorexa HOK
| A A https://m.eds00.ru/00aelae8
yCTpaHEHUs
bu6mmoteka [IOK
54 A I
ATEOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmuoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 K
ce3o https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTU bubnuotexa [JOK
xenesa (1) u sxemesa (111) https://m.edso00.ru/00ae35e6
58 O000I11IeHNE U CUCTEMATHU3aIHS
3HAaHUH
ITpakTuyeckast padora Ne 7.
59 Pemrenue skcniepuMeHTaNbHBIX bubnmoreka [JOK
3ajJa4 no teMe «BaxkHeuIme https://m.edsoo.ru/00ae3de8
METAJIIbl ¥ UX COCIUHECHHUI
60 Brruucnenust no ypaBHeHUSIM bubnmoreka [JOK
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

XUMUYECKUX PEAKIUNA, €CITH OJJUH
W3 PEareHTOB JIaH B U30BITKE UITN
COJICPKUT MpuMecH. Beruncnenus
MAacCOBOM J0JIM BBIXOJa TPOAYKTa
peakuuu

https://m.edso0.ru/00ae1750

O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HaHUI
KontponbHas padota Ne4 o reme
62 «Baxuenme MeTauibl 1 UX 1
COCJIMHECHU S
63 BemecTBa u Mmarepuaisl B 1 bubnnoreka IIOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B penienun 1 bubnmnoreka [HOK
9KOJIOTMUYECKUX MPoOIeM https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O6o011eHUE U 1 bubnmnorexka HOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne u 1 bubnmnorexka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoreka [JOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYEHUKA
» Xumus, 8 kinace/ ['abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxunonepHoe obmectBo «M3narensctBo «lIpocBemienner

Tabmuupr: Ilepuoguyeckas cuctema XuMuUyYeckux »diemMeHtoB J[. U.
MenpeneeBa, Tabiauia pacTBOPUMOCTH, DICKTPOXUMHUYECKUN Psii HAIPSIKEHUS

MCTaJIJIOB

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. O.C. I'abpuemnsn, [1.B. Pemeros, N.I'. OctpoyMoBa «3amauu o XuMUU U
crocoObl ux pemeHus» - M.: «JIpodar

2. H.C. I1aBnoBa, «/lugakTudaecKkue KapTOuKH — 3aJJaHusl 0 XuMUM 9 kimacey - M.
«IK3aMeH»

3. M.A. Ps60B, E.IO. HeBckas, «TecTbl o XUMHUH 8 KJIacC K Y4EOHUKY

O.C. I'abpuensHa» - M.: «9k3aMeH»

4. KoHTposibHBIE U TIPOBEpOUHbIE paboThl XuMus K yueOuuky O.C. ['aGpuensaa
«Xumus 9. — M:. «IIpoda»

5. I'abpuensu O. C., OctpoymoB U. I'. HacronbHast kHura yuutens. Xumus.9 Ki.:
Metoanueckoe nocooue. — M.: JIpoda

6. Xumus. 9 xi.: KoutponsHbie U mpoBepouHbie padoThl kK yueOHuky O. C.

["abpuensina «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YiakoBa u
np. — M.: [lpoda



7. 'abpuensu O. C., Octpoymos U. I'. U3zygaem xumuro B 9 ki.: Jlunakruaeckue

Marepuaibl. — M.: bimk mroc
8. I'abpuensn O. C., Bockoboitaukosa H. I1. Xumus B Tectax, 3agayax,

ynpaxHeHusx. 8 - 9 k1. — M.: JIpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/




