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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
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 YU4ETOM KOHLEIIINUU MPENoAgaBaHusl y4eOHOro npeamMera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE IpEeIMETHOE COJIep KaHHUe,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YYEHUS] XUMHUU C YU4€TOM MEXKMPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
0o0yyJaroIerocsi, ero MpeACTaBICHUN O MaTEpPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DYHEPrETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBINLIICHUS, 3aKIaJbIBAeT OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHMSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM dTane eé
pa3BUTHSA.

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

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOrO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS 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.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUW — BaXKHEUIIUX (AKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HMCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
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
OKpPYXAaIOLEr0 MHpA, MCHOJIb3Yysd 3HAHUS U ONBIT, MOJyYCHHbIE MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uUis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUUYECKUX peaklui (COSTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
¢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 NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIbI0 MarHuTa, (pUIbTPOBaHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BEILECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYeHHUST KUClopoda B JjabopaTtopuu W TpOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pactBopurens. PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHne NpUPOJHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBa OKCHUJIOB. [TosrydueHre OKCHI0B.

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

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COJEPkKAHUA KUCIOpoAa B BO3yX€, MTOIYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJIEIOBAaHNE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX 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 OJIHOTO METajla JPYTHMM K3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETILHO-BOCCTAHOBUTEILHbIC PEAKINHU

[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. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsI paauyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
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.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

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 pa3aoKeHusl, COEAUHEHHUS).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS 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, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX NEPUOMAOB, Kaaus, Kalblusi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCKUX peakivii Mo pa3IundHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJIOKEHUE XHUMHYECKOIO
paBHOBECHSI.

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



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

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

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIC YypaBHEHHUs peakiuil. CBoOMCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa NUCCOUUAIMU KHCJIOT, IIEJI0YEe U COoJei
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  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 xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHeHHe. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme 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



cynabdaT-uoH. Haxoxaenue ceppl M €€ COCOIWHEHHN B MpUpPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, PacCIpOCTpPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (PU3MYECKUEe U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosydyenue. Mcnonp3oBanne GpocdaToB B KAYECTBE MUHEPATBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa u €€ conM, uX (PU3NYECKUEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBo kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAHUE BHUAECOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (ocPOpHBIX ya0OpeHui, moaydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), M3Yy4YCHHE Moenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasibl M MX COCAUHEHMS

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ 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 W MPOMBIIIJIEHHOCTH.

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



TUJIPOKCUABI HaTpuss W Kanusa. [IpuMeHeHne MEenoYHbIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHEHUs KaiblUsi (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMHHHUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HaTpus C BOJOH (BO3MOXKHO HCIIOJL30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, [UHKA, JKeJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a71a4d Mo Teme « Baxxnenme
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAoUIEH cpeanl (MpeaeibHasl TO0MyCTUMAst
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYeHHs XUMUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMHN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOW, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOIs1, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuii U TpyJa pa3TuyHoOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
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 HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUSI, IOHUMAaHUE LIEHHOCTU 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuUJ1 0€30MacHOT0 MOBEICHUSI P padOTeE C BEILIECTBAMHU, a TAKKE B CUTyalIUsX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MYTeW HUX PEIICHHUS MOCPEICTBOM METOJIOB XUMUU,
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 MpPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), 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 HW3Yy4YCHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
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 MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
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
YYEHUYECKUX 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, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbI U 3allpoChl MPU 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 KYJbTYpOH aKTMBHOT'O MCIIOJIb30BAHUS 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 M 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 (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbBHOM W 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).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh 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
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTBI, IPEIAraeMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

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



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiacce 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, OTHOCUTEIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY JUISI COCTaBJICHUS (PopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) 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 COXPAHEHHUs] 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 «mnobdouHas noarpymnmna (b-rpynmna)», maneie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepH30BaTh (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;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATEeILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BeUIeCTB (BOAOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHXK U JPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHUMHYECKOE paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIM4ecKas pemeTka, KOppo3us METaJlIOoB,
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 XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJCHHUS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy CO€IMHEHUN 1o ¢dopmysaM, BHA XUMHYECKOUH
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 u
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 TEPUOMABI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU 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, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHUIO CTEMEHEeH OKUCICHHS
XHMHYECKUX DJIEMEHTOB);

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

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh 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 MOJIEKYJISPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYyIOBaHMEM, a TaKXKe IMpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NEATEHOCTH — aHAJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEeHHe, MOJCIMPOBAHUE, IKCICPUMEHT (peaqbHbId W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasjiesioB U TeM Bcer  KoHTpoJbH IpakTHyeck
oOpa3oBaTejibHbIE
1| NporpaMMmel 0 bie padoThI ue padoThl
pecypcsl
Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusi — BakHast
00JacTh
bu6mmoreka [JOK
€CTECTBO3HAHUSA U
1.1 5 2 https://m.edsoo.ru/7f4183

MPaKTUYECKOU 7c
JeATCIbHOCTH T
YyeIoBeKa
BemecTBa u bu6mmoreka [JOK
1.2 XHMHYECKHE 15 1 https://m.edso0.ru/7f4183
peaxuuu ic
Wroro mo paszneny 20
Paznen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
Boznayx.
Kncn}(l)x on bubmuorexa [JOK
2.1 poA 6 https://m.edsoo.ru/7f4183
[Tonstre 00 7
OKcHAax T
Bonopon.Ilonsitue bu6nuorexa [IOK
2.2 0 KHCJIOTax U 8 1 https://m.edso00.ru/7f4183
COJIAX 7c
Bona. PacTBopbl. bubnuotexa [JOK
2.3 [TonsTHe 00 5 1 1 https://m.edso00.ru/7f4183
OCHOBAHUAX 7c
OCHOBHBIE KJIaCChl but6mmorexa [IOK
2.4 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCIMHEHU I 7c
Hroro mo pazneny 30

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

peakuun
Ilepuonnueckuii
3aKOH U
3.1 7
IIepuognueckas

CHUCTEMA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c



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

XUMHUYECKHUX
anemenTtoB /. U.
Menpene-eBa.

Ctpoenue aToma

[TPOT'PAMME

XumMmuyeckas
CBSI3b. bubmuoreka [JOK
3.2 OKHCTUTENBEHO- 8 https://m.edsoo.ru/7f4183
BOCCTAaHOBUTEJIbH ic
bIC PEAKIINH
bubmuoreka [JOK
Hroro no pazaeny 15 https://m.edsoo.ru/7f4183
ic
bubmuorexka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOB I1O



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

9 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3eyioB U TeM Bcer  Kontpoabn IIpakTnyeck
oOpa3oBaTe/ibHbIE
1| NporpamMMmel 0 ble padoThI ue padoThl
pecypchl
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKuu
IToBTOpEeHue n
yriayGneHnue bubnmnorexka HOK
1.1 3HAHHH OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pas3zenoB Kypca 8 36
KJ1acca
OcHoBHBIE
bubnnoreka IIOK
3aKOHOMEPHOCTH
1.2 4 https://m.edso0.ru/7f41a6
XUMHYECKUX 36
peakuuii T
DNEKTPOIUTUYECK
as TMCCOLMAIIHSL. bubnuoreka [IOK
1.3 XUMUYECKUe 8 1 1 https://m.edso0.ru/7f41a6
peaknuu B 36
pacTBopax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
O6mmas
XapaKTEePUCTHKA
bu6mmoteka [IOK
XAMHUYECKHUX
2.1 4 1 https://m.edso00.ru/7f41a6
snemeHToB VIIA- 36
TPYIIBL. o
T"anorensl
O6mmas
XapaKTepUCTHKA
but6mmoreka [IOK
XAMHUYECKHUX
2.2 6 https://m.edsoo.ru/7f41a6
sneMeHToB VIA- 36
rpynnsl. Cepa n eé€ o
COCIMHEHHUS
OO0mas
XapaKTEePUCTHKA
S — but6mmoreka [IOK
2.3 7 1 https://m.edso0.ru/7f41a6

snemeHToB VA-
rpynmsl. A30T,

dhocdop u ux

36



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

COCIUHECHUA

OO6mas
XapaKTePUCTHKA
XUMHYECKUX bubmuorexa [JOK
2.4 anemeHToB IVA- 8 https://m.edsoo.ru/7f41a6
rpynmsl. Yriaepos 36
Y KPEMHUM U UX
COCIMHCHHS
Wroro mo paszneny 25
Pa3pen 3. MeTa/uibl M HX COeTUHEHU S
OOuue cBoicTBa bubmmorexa [IOK
3.1 4 https://m.edsoo.ru/7f41a6
METAILJIOB
36
Baxneiimme bu6nuoreka [IOK
3.2 METaJLTbI U UX 16 https://m.edso00.ru/7f41a6
COCIUHEHUS 36
Hroro no paszneny 20

Pasnen 4. Xumus u okpy:xaiomas cpeaa

BemectBa u bubmmoteka [IOK
4.1 MaTepuaisl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YeJIOBEKA 36
Hroro no paszneny 3
bubnuoreka [IOK
PesepBHOe Bpems 3 https://m.edso00.ru/7f41a6
36
OBUIEE
KOJIMYECTBO 68
YACOB I10

I[MTPOT'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Ne KounyecTBO 4acoB 1 DJIeKTPOHHbIE
ara
Kontpoas  IIpakTnue uudposbie
Tema ypoka Bce usyue
n/ HbIE CKHe st o0pa3oBaTe/ibHbIE
0
n ' padoThI padoThI pecypceel
[Ipenmer xumuu.
bu6mmoreka [IOK
Ponb xumuu B
1 https://m.edsoo.ru/ff
’KU3HU YeJI0oBeKa. 0d210¢c
Tena u BemiecTBa
Ilonsarue o bu6mmoreka [IOK
METOJIaX MO3HAHUS 1 https://m.edsoo.ru/ff
B XUMHH 0d227e
[IpakTnueckas
pabota Ne 1
«IIpaBuna paboThI
U — bubmuorexa [JOK
oPAToP 1 https://m.edsoo.ru/ff
HpHEMBT 0d23dc
oOparteHus ¢
1a00paTOPHBIM
000py/I0BaHUEMY
Hucteie BemecTa bu6mmoreka [IOK
u cmecu. CriocoOsl 1 https://m.edsoo.ru/ff
paszeieHus cMecen 0d26¢ca
[IpakTnueckas
pabota Ne 2
«Paznenenue bu6mmorexa [IOK
cMecel (Ha 1 https://m.edsoo.ru/ff
NIpUMEPE OYUCTKU 0d28c8
[IOBApEHHOM
COJIN)»
ATOMEL I bubnmoreka [JOK
1 https://m.edsoo.ru/ff
MOJIEKYJTbI 0d2a6e
XuMH4YecKue
AJIEMEHTBI. 3HAKU bubmuoreka [JOK
(cUMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHUYECKHX 0d2be8
AJIEMEHTOB
[Ipocteie n 1 bubnmuorexa [JOK



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

CJIOJKHBIC BEIICCTBA

https://m.edsoo.ru/ff
0d2a6¢

ATtomHO- bubmuoreka [JOK
9 MOJICKYJISIPHOE https://m.edsoo.ru/ff

y4EeHHE 0d2d50

3aKOH IMOCTOSTHCTBA

CcOCTaBa BEIIECTB.

XuMu4aeckas

(bopmya. bubmuoreka [JOK
10 https://m.edsoo.ru/ff

Banenrnoctn

0d2eae

aTOMOB

XUMHYECKHUX

3JIEMEHTOB

OTtHOCHUTEILHAS

aToMHas Macca. bu6mmoreka [IOK
11 OTtHocuTeIbHAS https://m.edsoo.ru/ff

MOJIEKYJISIpHAs 0d323c

Macca

MaccoBas noins

N HMIIECKOO bubmoreka [JOK
12 https://m.edsoo.ru/ff

3JIEMEHTA B 0d350¢

COCTMHCHUH -

KoaudgecTBo bu6nmoreka [JOK
13 BerecTBa. MoJib. https://m.edsoo.ru/ff

Mounspras macca 0d5230

duznueckue u

XHUMUYECKHE bubmuoreka [JOK
14 SIBJICHUS. https://m.edsoo.ru/ff

Xumuueckas 0d37fa

peakus

[Ipu3naku u

YCIIOBHS bubnmoreka [JOK
15 MPOTEKaHUS https://m.edsoo.ru/ff

XHUMUYECKHX 0d3al6

peakuun

3aKOH COXpaHEHHUs

MacChl BEIICCTB. bubmorexa LHOK
16 IMIeCKIe https://m.edsoo.ru/ff

0d3b88

ypaBHEHUS

Brrancnenus bubnmuorexa [JOK
17 KOJIMYECTBA, MAaCChI https://m.edsoo.ru/ff

BE€IICCTBA I10

0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
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
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

YpaBHEHUSAM
XUMHYECKAX
peaknui

18

19

20

21

22

Knaccudukanus
XUMHUYECKHX
peakui
(coemuHeHwsl,
pasoKeHMS,
3aMeIleHHs,
obmMmeHa)

M. B. JlomoHOCOB
— YYEHBI-
SHIMKJIOTICIHCT.
O06o0061IEHNE U
CHCTEeMAaTH3allHs
3HAHUI

KonTponbhas
pabota Nel o
Teme «BemecTBa u
XUMHYECKHE
peakuumn»

Bo3nyx — cMech
ra3zoB. CocraB
Bo3ayxa. Kucmopon
— 3JIEMEHT U
IIPOCTOE BEUIECTBO.
O30H

duznueckue u
XUMHYECKHE
CBOMCTBaA
KHCJIOpOJIa
(peakuuu
OKHCJICHHS,
ropenue). [Tonarue
00 okcugax

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d3f34

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d40c4

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d448e

bubmuorexa [JOK
https://m.edsoo.ru/ff
0d4614

23

Crioco6b1
HOJy4YeHUs
KHCIIOpO/ia B
nabopaTopuu U
IPOMBIIIJICHHOCTH.
IIpumeHeHue
KHCIIOpo/ia

bubmuoreka [JOK
https://m.edsoo.ru/ff
0d497a



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

Tennooii a3 dexr
XHUMHYECKOU
pEaKIIMH, IIOHATHE
0

bubmuoreka [JOK

24 https://m.edsoo.ru/ff
TEPMOXUMHUYECKOM 0d4790
YpaBHEHUH, YK30- H
HIOTEPMUYECKUX
peaKIusx
TormumBo (HedTh,
yroJib U METaH).
3arpssHeHHC bubmuorexa [JOK

25 https://m.edsoo.ru/ff
BO3/yXa, CIIOCOOBI 0ddcda
ero
MPEIOTBPALIICHHS
IIpakTrueckas
pabota Ne 3 o
teme «llomyuenue bubnmnoreka [HOK

26 u coOupanue https://m.edsoo.ru/ff
KHCIIOPO/JIa, 0d4ae2
U3YYEHHUE ero
CBOWCTB»

Bonopon —
AJIEMEHT U MPOCTOE bubnnoreka [JOK

27 BELIECTBO. https://m.edsoo.ru/ff
Haxoxaenue B 0d4dd0
npupojie
duznveckue u
XUMHUYCCKHE
cBOMNCTBA bu6mmorexa [IOK

28 https://m.edsoo.ru/ff
BOAOpoAA. 0d4ddo
IIpumeHeHue -

BOJIOpOJa
Houstie o bu6mmorexa [IOK

29 https://m.edsoo.ru/ff
KHCJIOTaX M COJIIX 0d50d2
Crioco0mr
HonydeHHs bubnmoreka [JOK

30 https://m.edsoo.ru/ff
Bozopoa b 0d4ddo
naboparopun 7
[TpakTrueckas bubnmoreka [JOK

31 pabota Ne 4 o https://m.edsoo.ru/ff

teme «llomydyenue

0d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
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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
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

U cobupanue
BOJIOpO/A,
H3y4YEeHHUE ero
CBOMCTB»

MonsipHblii 00BEM

bu6mmoreka [IOK

32 rasoB. 3aKOH https://m.edsoo.ru/ff
ABoraapo 0d542e
Brruncaenus
00BEMa,

KOJINYECTBA

BEILIECTBA 1432 110 bu6mmoreka [IOK

33 er0 H3BECTHOMY https://m.edsoo.ru/ff

0d55a0

KOJIMYECTBY

BEILIECTBA WUJIN

00BEMY

Brrunciaenus

00BEMOB Ta30B 110
bu6mmoreka [IOK

34 YPABHCHIIO https://m.edsoo.ru/ff
peakuuu Ha"OCHOBe 0d5708
3aKOHa 00BEMHBIX
OTHOIIICHUM Ta30B
®dusznueckue u bu6mmoreka [IOK

35 XHUMUYECKHE https://m.edsoo.ru/ff
CBOIfCTBa BOJIBI 0d587a
CocTaB OCHOBaHHH. bu6mmoreka [IOK

36 [TonsiTue 06 https://m.edsoo.ru/ff
WHJIUKaTOpax 0d59e2
Bonma kak
pacTBOPUTEIb.

Haceimenneie u

HEHACBIIIICHHbIE bubmorexa HOK
37 PACTBODI https://m.edsoo.ru/ff

’ 0d5b40

MaccoBas gois

BEIIIECTBA B

pactBope

[IpakTnueckas

pabora Ne 5 o

TeMe bubnmuorexa [JOK

38 «[IpurotoBrieHue https://m.edsoo.ru/ff
pacTBOpPOB C 0d5eba
onpeaecnEéHHON

MacCOBOH JoJieH



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
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pPacTBOPEHHOTO

BEILIECTBAY
Konrtponbnas
pabora Ne2 110 bu6mmoreka [JOK
39 reme «Kucnopox https://m.edsoo.ru/ff
’ 0d6342
Bonopoa. Boxa»
OKCHUJIBI: COCTaB, bubnuorexa [JOK
40 KJIacCU(pUKALS, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
ITonyuenue u
XHMHYECKHE
CBOIiCcTBa bu6mmoreka [IOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff
OCHOBHBIX U 0d664e
aM(OTEPHBIX
OKCHIOB
OcHOBaHUS:
COCTAR bubmuorexa [JOK
42 KJ‘IaCCI/I’ PR https://m.edsoo.ru/ff
’ 0d67ca
HOMEHKJIaTypa
ITonmyuenue u
N HMUHECKIE bubmuorexa [JOK
43 cBOMCTEA https://m.edsoo.ru/ff
. 0d67ca
OCHOBaHUI
Kucnotsl: cocras, bu6mmoreka [IOK
44 KJIacCU(pUKanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tonyuyenue u bubnnorexka [JOK
45 XHUMUYCCKHE https://m.edsoo.ru/ff
CBOMCTBA KHUCJIOT Odfee2
Comnu (cpennue):
HOMEHKJIaTypa,
COCO6I bu6mmorexa [IOK
46 — https://m.edso00.ru/00
’ ad9474
XUMUYECKHE
CBOICTBA
[IpakTnueckas
pabota Ne 6.
Pewerme bu6mmoreka [IOK
47 https://m.edso0.ru/00
IKCIIEPUMEHTATBH

BIX 3aJ1a4 I10 TEME
«OCHOBHEBIE

ad9b7c
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https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

KJ1aCChI
HEOPraHUYECKHUX
COEIUHEHUI))

I'eHeTnueckasa
CBSI3b MEXKIY

bu6mmoreka [IOK

48 KJIaccaMu https://m.eds00.ru/00
HEOPTraHUYECKHUX ad9a50
COCIMHEHUN
O0o0061IeHNE U bu6mmoreka [IOK

49 CHUCTEMaTH3aIUs https://m.eds00.ru/00
3HAHUU ad9ch2
Kontponbnas
pabota Ne3 o
teme "OCHOBHEBIS bubmorexa LOK

50 https://m.eds00.ru/00
KJIACCBI ad9ela
HEOPraHUYECKHUX
coenuHeHun"

[IepBble ONBITKH
KJaccuukanuu
XHUMUYECKHX bu6mmoreka [JOK

51 3JIEMEHTOB. https://m.eds00.ru/00
ITonstue o ad9ffa
rpynmnax CXoTHbIX
2JIEMEHTOB
Ilepuonnueckuii
3aKOH U
[Iepuoanueckas bubnnorexka [JOK

52 cucrema https://m.eds00.ru/00
XUMHUYECKHX ada52c
anemenToB /l. U.

MenneneeBa
TTepHobL, FpyTIEL, bubnmoreka [JOK
53 e —— https://m.eds00.ru/00
ada52c
CrtpoeHune aTOMOB. bubnnorexka [JOK

94 CocTaB aTOMHBIX https://m.eds00.ru/00
anep. N3oTomsl ada342
Ctpoenue
3JIEKTPOHHBIX bubnmoreka [JOK

95 000J10YEK aTOMOB https://m.eds00.ru/00

JJIEMEHTOB
[Iepnonnueckoit

ada6bc
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cuctemsl /1. W.
Meunpeneena

XapakTepucruka
XUMUYECKOTO
DJIEMEHTA I10 €r0

bu6mmoreka [IOK

56 MOJIOKEHHIO B https://m.edso0.ru/00
[Tepuoanueckoit ada824
cucteme /JI. 1.
MenneneeBa
3HaueHue
[Tepuoanueckoro
3aKOHAa 1A
S — bu6mmoreka [IOK
57 P yKH https://m.eds00.ru/00
npaxktuku. 1. W. adage
MenpaeneeB —
Y4€HBI, IEAArOr U
rpaKTaHUH
DNeKTpOoOTpHUIaATEN
LHOCTE ATOMOR bu6mmoreka [IOK
58 https://m.eds00.ru/00
XUMHUYECKUX
adaab8
3JIEMEHTOB
bu6nmoreka [JOK
Honna
59 HHa https://m.eds00.ru/00
XUMHUYECKAs CBI3h
adac34
KoBanentnas bu6nmoreka [JOK
60 HOJIIpHAst https://m.eds00.ru/00
XUMHUUECKas CBSI3b adaab8
KoBanenTHas bubmuorexa [JOK
61 HETIOJIIPHAS https://m.eds00.ru/00
XUMHUYECKAs CBA3D adaab9
Crerens bu6mmorexa [IOK
62 https://m.edso00.ru/00
OKHUCJICHHUSA
adae28
OxucnurensHo- BuGnoreka [IOK
63 BOCCTaHOBHUTEIBbHEI https://m.edso0.ru/00
€ peakiuu adb076
OKUCIITENN 1 bubnmoreka [JOK
64 https://m.edso0.ru/00
BOCCTAHOBUTEIHN adb076
KoHTtponbHas bubnmoreka [JOK
65 pabota Ne4 mo https://m.eds00.ru/00

teme «CTpoeHue

adb486
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aroMa.
Xumuueckas
CBSI3bY»
PesepBHEBIN YPOK.
P P bu6mmoreka [IOK
O06o0061eHNE U
66 1 https://m.edsoo.ru/00
CI/ICTel\faTI/I?)aI_[I/IH adb33c
3HAHUN
PesepBHEBIN YPOK.
o 6OgHIeHI/IeyII; bu6mmoreka [IOK
67 1 https://m.edso0.ru/00
CI/ICTel\faTI/BaIH/I?I ad9ch?
3HAHUN
PesepBHEBII YPOK.
o 6OgHIeHI/IeyII; bu6mmoreka [IOK
68 1 https://m.edsoo.ru/ff
CI/ICTel\faTI/BaIH/I?I 0d61c6
3HAHUN —
OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOT'PAMME
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9 KIIACC

KosmuecTBo yacos JJIeKTPOHHbIE
Ne Jlara
KonTpoas IIpakTuyec uupposbie
n/  Tema ypoka Bce U3yYeH
I HbIE KHe st o0pa3oBaTe/ibHbIE
ro
padoThbI padoTbI pecypcbl
Ilepuonnueckuii
3aKOH.
Ilepuoauueckas bubnuorexa [JOK
1 cucreMa 1 https://m.eds00.ru/00
XUMHYECKAX adb59e
sneMenToB . W.
Menneneena
3aKOHOMEPHOCT
U B U3MEHEHUU
CBOWCTB bu6mmoreka [IOK
2 XUMHUYECKHX 1 https://m.eds00.ru/00
DJIEMEHTOB adb6b6
MIEPBBIX TPEX
MEepPHOJIOB
Knaccudukanus
bu6mmoreka [IOK
¥ HOMEHKJIaTypa
3 HCODIAMITCCKIX 1 https://m.edso0.ru/00
P adb7e2
BEII[ECTB
Bunbr
XUMHYECKOH bu6mmoreka [IOK
4 CBSI3U U TUIIBI 1 https://m.eds00.ru/00
KPUCTAIITMYECKH adbac6
X pemeToK
KoHnTtponbHas
pabota Nel o
TeMe
«IloBTOpEHuE n
5 yriyosieHne 1 1
3HAHUU
OCHOBHBIX
paszienoB Kypca
8 kiacca»
Knaccudukammst
bubmuoreka [JOK
XUMHUYECKHUX
6 . 1 https://m.eds00.ru/00
peakuuit mo

Pa3INIHBIM

adbcb0
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IMpU3HaKaM

Ilonsatue o

CKOpOCTHU

XHUMHYECKOM

peaKIuH. bubmmoreka [IOK
7 https://m.edso00.ru/00

[TonsTHEe 0

adbe9a

TOMOT'CHHBIX B

TreTEPOreHHBIX

peaKIMIX

IIonstue o

XUMHYECKOM

PaBHOBECHH.

DaxkTopHl,

BIIMSIIOLIIME HA bu6mmoreka [IOK
8 CKOPOCTh https://m.eds00.ru/00

XHUMUYECKOU adc28c

peakuuu u

MTOJI0KCHUE

XUMHYECKOTO

paBHOBECHS

OxwucnurensHo- Bu6anoreka [IOK
9 BOCCTaHOBUTEIb https://m.eds00.ru/00

HBIE peaKIuu adcade

Teopus

AIEKTPOITUTUYEC

KO bu6nmoreka [JOK
10 JIACCOITNAITHH. https://m.eds00.ru/00

CuibHBIE U adcd68

cinabbie

AIIEKTPOIIUTHI

HNonnsie bubmuorexa [JOK
11 YpaBHEHUSA https://m.eds00.ru/00

peaxkuuit add448

XUMUYECKHUE

CBOICTBA

KHUCJIOT U

OCHOBAaHHH B bubmuoreka [JOK
12 CBETe https://m.edso00.ru/00

MPECTaBICHUI add5d8

00

AIIEKTPOIIUTUYEC

KON



https://m.edsoo.ru/00adbe9a
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Jucconuanum

XUMHYECKUE
CBOMCTBA coiel

B CBETE
HpescTaBeHuil bu6mmoreka [IOK
13 o6 https://m.edso00.ru/00
addgb2
AJICKTPOJIUTHYEC
KoM
JIACCOLIMAIIAN
Ilonsarue o bu6mmoreka [JOK
14 TUAPOITH3E https://m.eds00.ru/00
conen add9d4
O0o0061IeH e U bu6mmoreka [IOK
15 CHCTEeMaTH3aIns https://m.eds00.ru/00
3HAHUMN addd12
[IpakTnueckas
pabota Ne 1. bubnmnoreka [JOK
16 «Pemmenne https://m.eds00.ru/00
AKCIIEPUMEHTANb addbfa
HBIX 3a71a49»
Kontponbnas
pabota Ne2 o
TeMe
«INEKTPOIUTUY bubnnoreka [JOK
17 eckast https://m.edso00.ru/00
JUCCOoLaIus. addec0
XUMUYECKHUE
peaxuu B
pacTBopax»
OOmas
XapaKTepUCTHKA
— bu6mmorexa [IOK
18 XHMITecKILe https://m.eds00.ru/00
3 addfe?
CBOMCTBA Ha
puMepe XJopa
XJI0pOBOAOPOA.
ConsHas
KHUCJIOTa, bubmuorexa [JOK
19 XUMUYECKHE https://m.eds00.ru/00
CBOMCTBA, adel04
MOJTyYCHHE,

pUMEHEHUE
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https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[IpakTnueckas

pabota Ne 2 o

TeMe

onyuente bubmuorexa [JOK
20 . https://m.eds00.ru/00

COJISTHOM ade348

KHUCJIOTBHI,

u3ydyeHue eé

CBOWCTB»

Beruucnenus no

YPaBHCHUSIM

XHUMUYECKHX bu6mmoreka [IOK
21 peakuui, eciu https://m.edso00.ru/00

OJIVH U3 ade488

pEarcHTOB JIaH B

H30BITKE

OO6mas

XapaKTepHCTHKa bubnuoreka [IOK
22 https://m.edsoo.ru/00

anemeHToB VIA-

ade64a

TPYMIIBI

AmoTponHbie

Moau(UKAITT

CepBHl.

Haxoxnenune bu6nmoreka [JOK
23 cephl U €€ https://m.edso00.ru/00

COCJIMHEHUH B ade64a

MPUPOJIE.

XuUMHUYECKHE

CBOMCTBA CEpBI

CepoBogopon,

CTPOEHHE, bubnnorexka [JOK
24 dusnueckue u https://m.edso00.ru/00

XUMHUYECKHE ade802

CBOICTBA

Oxcupel cepsl.

CepHas

KHUCIIOTA, bu6mmorexa [IOK
25 dusnueckue u https://m.edso0.ru/00

XUMHUYECKHE adea28

CBOMCTBA,

MIPUMEHEHUE
26 Xumuueckue bubmuoreka [JOK

peaKiuu,

https://m.edso0.ru/00
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JIeKaIye B
OCHOBE
MIPOMBIIIIEHHOT
o criocoba
MOJTYYeHUS
CEepHOM
KHCJIOTHI.
XHUMHYECKOE
3arpsi3HEHUE
OKpY’Karolen
cpebl
COE€IUHEHUAMU
cephbl
Brruucnenue
MAaCCOBOH IOJIU

adec8a

bu6mmoreka [IOK

27 BBIXO/J1a https://m.eds00.ru/00

MPOIYKTa adec8a

peaxiuu

OO6mas

XapaKTepUCTHKA

anemeHToB VA-

rpynnsl. A30T, bubnnorexka [JOK
28 pacrpocTpaHeHH https://m.edso0.ru/00

€ B IPUPOIE, adeeab

¢buznueckue u

XUMHYECKHE

CBOICTBA

AMMMaK, ero

buznueckue u

bubmuorexa [JOK

29 XHMvH AecKme https://m.edso00.ru/00

CBOICTBa, adf004

MOJTyYeHUE U

MPUMEHEHUE

IIpakTnueckas

pabota Ne 3 mo

TeMe bubmuorexa [JOK
30 «Ilonyuenue https://m.eds00.ru/00

aMMMaKa, adf180

U3YYCHUE €T0

CBOMCTB»
31 A3oTHas bubmuorexa [JOK

KHCJIOTa, & https://m.edso0.ru/00
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buzndeckue u
XUMHUYECKHE
CBOICTBA

adf306

32

Hcnonn3oBanue
HUTPATOB U
coJieli aMMOHHUS
B KauecTBE
MHUHEpaTbHBIX
ynoopeHuil.
XHUMHYIECKOE
3arpsi3HEHUE
OKpYKaroleun
cpenbl
COeIMHEHUIMU
a3oTa

bu6mmoreka [IOK
https://m.edsoo.ru/00
adf518

33

34

®dochop. Okcnn
docdopa (V) u
dbochopnas
KHUCIIOTA,
dusnueckue u
XUMHYECKHUE
CBOICTBA,
MIOJTy4YeHHE

Hcnonp3oBanne
docdartos B
KauecTBe
MUHEpaIbHBIX
yIOOpeHMIA.
3arpsi3HEHUE
MIPUPOTHOMN
cpenbl
dbocdaramu

bu6nmoreka [JOK
https://m.edsoo.ru/00
adf68a

bu6mmorexa [IOK
https://m.edso0.ru/00
adfc20

35

Yraepon,
pacrpocTpaHeHH
€ B TIPUPOJIE,
buznueckue u
XUMHYECKUE
CBOMCTBA

bubmuorexa [JOK
https://m.edso0.ru/00
adfd9c

36

OKcuael
yriaepojaa, ux
buzndeckue u
XUMHUYECKHE

bubmuoreka [JOK
https://m.edso0.ru/00
adfebe
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
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

CBOMCTBA.
DKOIOTHYECKHUE
poOJIEMBI,
CBsI3aHHBIE C

OKCHJIOM

yriepona (1V)

YronbHas Bubaunorexa [IOK
37 KHCJIOTa U €€ https://m.eds00.ru/00

COJIU ae006¢

[IpakTnueckas

pabota Ne 4 o

TeMe

"TTomyuenue bubnnorexa [HOK
38 YIJIEKUCIIOTO https://m.eds00.ru/00

rasa. ae027e

KauecTBeHHnas

peakius Ha

KapOoHaT-HOoH"

IlepBoHavabHBI

€ TIOHATHS 00

OpraHHYECKIX bubnuoreka [IOK
39 BELICCTRAX KAK O https://m.edso00.ru/00

ae054e

COCTMHEHUSIX

yriepoja

KpemHii 1 ero bu6mmoreka [IOK
40 COTHHCHHS https://m.edso00.ru/00

ae080a

[IpakTueckas

pabota Ne 5.

Pemenue

JKCIIEPUMEHTAIh bubnuorexa [IOK
41 HBIX 3a/1a4 110 https://m.edsoo.ru/00

TeMe ae0bf2

«Baxnenmue

HEMETAIIJIBI U X

COETMHEHUS»

KonTponbHas

pabota Ne3 mo

Tene bubnnoreka [HOK
42 https://m.edso0o.ru/00

«Baxueuiue
HEMETAJUIBI U UX
COEIUHEHUS»

2e0el8



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

OO0mas

XapaKTEePUCTHKA
XUMHYECKHUX
3JIEMEHTOB —
METaJIJIOB.
Mertammueckas bubmuorexa [JOK
43 CBSI3b U https://m.edso00.ru/00
MeTaJUIn4YecKasi ael03e
KpUCTaJUTHYeCcKa
sl pEIIETKA.
dusnueckue
CBOICTBa
METAaJLJIOB
XHMHYECKHUE
CBOICTBa
METAJLJIOB. bu6mmoreka [IOK
44 DIIEKTPOXUMUYE https://m.eds00.ru/00
CKUH psl aell56
HaIpsHKEHUN
METAaJIJIOB
OO011re crocoObI
MOJIyYeHUS
METaJIJIOB.
CruiaBel.
Brrancaenus mo
bu6nmoreka [JOK
45 111?1 :;j;iiﬁ https://m.eds00.ru/00
: 2e1156
peakuuii, ecnu
OJIVH U3
peareHToB
COJIEPKUT
pUMeECH
ITonsarue o bu6mmorexa [IOK
46 KOppO3uu https://m.edso00.ru/00
METaIIIOB ael278
Ienounble bu6mmorexa [IOK
47 METAITEL https://m.eds00.ru/00
ael4b2
Oxcuppl 1 Bu6muoreka [IOK
48 TUAPOKCHIBI https://m.edsoo.ru/00
HATpHS U Kaaus aeldb2
49 [IlenouHo3eMenb bubnmoreka [JOK



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
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

HBbIC MCTAJIJIBI —

https://m.edsoo.ru/00
ael5e8

KaJIbIUN U
Maraui
Baxwuetimmue bubmuorexa [JOK
50 COCAUHEHMS https://m.eds00.ru/00
KaJblIUs ael5e8
O0o061IeHNE U
51 CHCTEeMAaTHU3allHs
3HAHUI
XKécTkocTh bu6mmoreka [IOK
52 BOJBI M CITOCOOBI https://m.eds00.ru/00
€€ ycTpaHeHUs 2e1886
[IpakTuueckas
pabota Ne 6 o
bu6mmoreka [IOK
TeEME
53 . https://m.eds00.ru/00
"YK&cTKkoCTh
aelae8
BOJIBI H METO/IBI
e€ yctpaneHus"
bu6mmoreka [JOK
54 AmomMuHUi https://m.eds00.ru/00
aelc64
AmodorepHble
cBOHCTEA bu6mmoreka [IOK
55 oKCHIA 1 https://m.eds00.ru/00
aelc64
THUAPOKCUIA
bu6mmoreka [IOK
56 Keneso https://m.eds00.ru/00
ael1ds6
OKcupl,
FHAPOKCHIB! I bubnmoreka [JOK
57 comn xenesa (11) https://m.eds00.ru/00
ae35e6
u xenesa (111)
0O00011eHne 1
58 CHCTEMaTH3AIHS
3HAHWI
IIpakTnueckas
pabota Ne 7.
Pemenue bubmuoreka [JOK
59 AKCTIEPUMEHTAITh https://m.eds00.ru/00

HEIX 3aJ1a4 110
TeMe
«Baxueuiue

ae3de8



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
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCETAJIbI U UX
COCOAUHECHUA»

60

Breraucnenus mo
YpaBHEHUSAM
XUMHYECKHAX
peakui, eciu
OJINH U3
peareHToB JlaH B
HU30BITKE HUJIH
COJICPKUT
MIPUMECH.
Breraucnenus
MacCOBOM JOJIH
BBIXO0J1a
MPOJIYKTa
peakuu

bu6mmoreka [IOK
https://m.edsoo.ru/00
ael750

61

O06o0061IEHNE U
CHUCTEMAaTHU3AINA
3HaHUU

62

Kontponbnas
pabota Ne4 o
TeMe
«Baxnenmmue
METaJUIbl U UX
COEIMHEHUS

63

BemecTBa u
MaTepHalibl B
ITOBCETHEBHOM
JKU3HU YeJIOBEKa

bu6mmoreka [JOK
https://m.edso0.ru/00
ae3f50

64

XuMH4YECKoe
3arpsi3HEHUE
OKpYyKaroleun
cpenbl

bubmuorexa [JOK
https://m.edso0.ru/00
ae4270

65

Ponp xumuu B
pelIeHnn
9KOJIOTHYSCKHX
npo0aem

bubmuorexa [JOK
https://m.edso0.ru/00
ae4270

66

PesepBHbIit
YPOK.
0O0001enue n
CHCTEMAaTH3allHs
3HAHWI

bubmuoreka [JOK
https://m.edso0.ru/00
ae0d0a



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

67

68

Pe3epBHblii
YPOK.
0O0001EeHuE 1
CHCTEMAaTH3aLHs
3HAHUI
Pe3epBHblii
YPOK.
0O00011eHNE 1
CHCTEMAaTH3aLH
3HAHUI

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/00
adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00
ad9ch2



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kiacc: yuel. ais obmeodpazoBarenbHbix yupexxaenuit / O.C.
["abpuensH. - 3-¢ uz., ctpeotu. - M.: Jlpoda, 2022. - 286 c.

Xumus. 9 knacc: yue0. ais odmeodpaszoBarenbHbix yupexxaenuit / O.C.
["abpuensH. - 3-e uza., crpeoturl. - M.: [Ipoda, 2022. - 288 c.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. I'abpuensu O. C., Bockooboiinukona H. I1., flirykosa A. B. HactonsHas kaura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. l'abpuensu O. C., AAumykoBa A. B. Terpans /it 1aG0paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 k. K yue6nuky O. C. 'abpuensna «Xumus. 8 kinace». M.:
Hpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusy. 8 knacc / O. C. T'abpuensn. — M. : Jlpoda, 2021. — 109.

4. T'abpuensH, O. C. Metonuueckoe nocobue k yueonuky O. C. 'abpuensina
«Xmmusy. 9 xknacc / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueonuky O. C. ['abpuensna «Xumus. 8
Kjaccey : metoauyeckoe nocodue / JI. . Acanoa. — M. : Jlpoda, 2020

6. Xumus : TexHosornueckue kaptol K yueouuky O. C. I'abpuensna «Xumus. 9
Kjacey : metoauyeckoe nocoodue / JI. M. Acanosa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TPpOBEpOUYHBIE padoTh K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiiakoBa u
ap. - M.: Jlpoda, 2022. nanubie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caiit 11t yaurens «f uay Ha ypok
XUMUH

http://him.1september.ru Enunas komnekuust L{IOP: IlpeameTnas kosiekius
«XUMUSI»

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4YHbIE
aKcriepuMeHThl: xumusi. Komnekiust Poccuiickoro o01ieo0pa3oBaTeabHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast onumnuaga mKOIbHUKOB IO XUMUU



http://chem.rusolymp.ru Opranndeckasi XuMus: 31EKTPOHHBIA yUCOHUK IS
CpPEIHEH IKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJIEKTPOHHBIA Y4EOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJUTEHK: XUMUS
http://www.chemistry.ru JIuctaHIIMOHHAS OTUMIHAA TIO XUMHH:
TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTEeIbHBINA MTPOSKT
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