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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
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 YY4ETOM KOHLEIMIUU MPENoAaBaHus Y4eOHOTO IpeIMeTa « XUMHUSH
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coIEepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIETO 0O0pa3oBaHMs, 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
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

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

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS W 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 CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIEro 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU CPOpMHpOBaHA Ha 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 PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 JICKTPOJIUTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOJTYyUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0O€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
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE JJIs
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMUHU, TPUMEHATh WX TPH PEIICHHH TpoOJieM B IOBCEIHECBHOW XU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYXKAIOIIe MPUPOAHON CPEIbl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIelN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHe 0 MeTonax IMO3HAHWS B XMMHMM. UHMCTBIE BEIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

Xumuueckas ¢opmyrna. BaaeHTHOCTP aTOMOB XHUMHUYECKHMX SJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €OUHUI] BewiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JibJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHue, JUCTWIIALUSA, XpoMaTtorpadus, TpOBEJCHINE OYUCTKH OBApEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnoponx — 3jmeMeHT u mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIIS KACTIOPOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranundeckux coenuHeHuit. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TomydyeHne KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHUE U U3YUYCHHE CBOMCTB KHUCIOpOJa, HAOII0ACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PAaCTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxHeilmue Kiacchl HEOPraHUYECKHUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMEHTOB. [loHsaTne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

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

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIXx 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIaM U Mepuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXNpeIMETHBIX CBSI3ed MPU M3YYEHHM XUMHM B & Kiacce
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, TMePUOIUIHOCTh, HAOIOICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBMHU C IIOJIOKECHHEM 3JIEMEHTOB B Illeproandeckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIATypa HEOPTaHUUECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3¢ dekTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[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,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIUM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



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

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJICTABICHUH 00 DIICKTPOJUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETa/uloB (rpadura W aiaMmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHUE BHUACO MAaTEpHUANIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasioKeHUs, COSIUHEHMUsI), paCIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOJA Ha OPraHW3M 4YeJioBeKa. BaxkHeninume XJIOpUAbl U HX
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 CBOMCTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE 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



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COEIWHEHHUSIMH Cepbl (KHCIOTHBIE JIOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
duznyeckue U XxuMu4yeckue cBoicTea. Kpyroopor a3ora B mpupojae. AMMUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KUCIOT MU CHelU(HUUecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornsele Moaupukammu ¢docdopa, pu3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrtepuctuka snemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE HA JKUBBIE OPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlydueHue U mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, MNPUPOJAHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM UeJOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBINUICHHOCTU. Ba)kHeWIlIMe CTPOUTENIbHBIE MaTe€pUalbl: KEPAMHUKA,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEJECHUE KAUECTBEHHOW PeaklMK Ha cyJbdat-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOMCTB aMMHUaKa, M[POBEICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUTMYECKUX peIETOK anmMasza, rpadura, ¢yiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3yYEHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxxkeHuss B llepuommueckor cucreme xXumuyeckux odiemeHtos [J[. .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUN MeTawoB. OU3nyecKkue U XUMUYECKUe CBOMCTBAa MeTaiioB. Oo1mume
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

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



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAJUIbl MAarHuii M KaJlblMi: IIOJIO)KEHUE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [leproguueckon cucteMme XuMHUYECKUX IIEMEHTOB /.
. 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 MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pa3llaMd METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOIECCA TOPEHUS KeJIe3a B KUCIOPOJIE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(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 TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B TOBCEIHEBHOM KHU3HM YEJOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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



Mescnpeomemmunie ceazu

Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS 4Y€pe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccupukaluusa, NepUOAUIYHOCTb, HAOIIOECHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAMOAKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsij, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTO’IEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M10JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, 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
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MUpa U 00ILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOM NEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTaBIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE HA NOJYYEHNE HOBBIX 3HAHUU II0
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOMs, HAPKOTUKOB, KypPEHHUS ),
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,
YBOKECHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccunoHaabHON IeITEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE IEHHOCTH 3J0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeH HX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHPOBO33PEHHsS OOIEHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKJIFOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJIEMEHTAa), XHMHYeckas (opMyrna U ypaBHCHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMBITA, UCCIICIOBAHMS, COCTABIISITh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEpkKAaHUS, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (DOpPMY MPEACTABICHUS HHPOPMAIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEIJI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEOBAaHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBbIE IITYpPMbD», KOOPAMHALINSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, CcHenupuIecKue i TpPeAMETHOW o0mact  «XuMHUsS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, pEeaKUuu
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 CBs3b, MOH, KATMOH, aHUOH, PAacCTBOpP, MaccoBas JI0Js BEIIECTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

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 (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI 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 «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ 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 NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IlEeHUEe, CHCTEMaTU3alluio, Kiaccudukaluio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWIaM  TOJIb30BAaHUA  XHUMHYECKOM  TMOCYI0N U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kyiacce rnpeaMeTHble 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 BELIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEILHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHEe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
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 CHMBOJIMKY JUI COCTaBJIeHUS (HOpMYyI
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 (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEITCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX 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 TEIJIOBOMY 3(PGEKTy, MO U3MEHEHHUIO CTENEeHEH OKHCIICHHS
XHMHYECKUX DJIEMEHTOB);

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

COCTaBIIAITh YPABHEHUS DJEKTPOJUTHUYECKOW 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 OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTEJIBHYIO MOJICKYJISPHYIO U  MOJISIPHYIO MAacChl
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  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOpaiieHus ¢
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 MBICTUTEILHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HauMeHOBaHHE KoaudecTBO yacoB

Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTebHbIE
pa3iejioB H TeM KoHTpoJibHbIe IIpakTHYeckue

n/n Bcero pecypchbl
NporpamMmmsbl padoTbl padoThl

Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHUE TOHATHUSA

XUMHS — BayKHas
o0Jacte

€CTECTBO3HAHUA U
1.1 . 6 0 2
MPAKTUYECKOU
NEATENbHOCTHU

YCIO0BCKa

https://media.prosv.ru/content/item/reader/7896/ -
AJIEKTPOHHBIN yueOHUK "Xummus.§ kiacc"
https://content.edsoo.ru/lab/ - UnTepakTUBHBIE
BUPTYaJIbHbIE JIA0OPATOPHBIC U MPAKTUYECKUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1
filter_subject=5 -Xumus (3aHUMaTEIIbHBIE OIBITHI,

3JICKTPOHHBIE TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"O6mnako 3Hanui. [llkomna". Xumus, 8 kiacc

19 BemecTBa u 15 1 0

XUMHYCCKUEC pCAKITNHN

https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - MHTepakTHUBHBIE
BUPTYaJIbHbIE JIA0OpATOPHBIC U MPAKTUYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHUMaTENIbHBIE OMBITHI,

ANEKTPOHHBIE TTAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -Tpenaxep
"O6nako 3nanuii. llIkoma". Xumus, 8 kiace
bubmuoreka ITOK https://m.edsoo.ru/7f41837¢

Hroro no paszneny 21

Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BEILeCTB



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c

2.1

Bosnyx. Kucnopon.
ITousitue 00 okcugax

https://media.prosv.ru/content/item/reader/7896/ -
AJICKTPOHHBINA y4eOHUK "Xumus.8 kimacc"
https://content.edsoo.ru/lab/ - UnTepakTUBHbBIE
BUPTYaJIbHbIE JIA0OpATOPHBIE U MPAKTUYECKUE PaOOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHUMAaTEIbHBIC OTIBITHI,

3JICKTPOHHBIC TIJIAKATHI ¥ TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"Oo6mako 3Hanui. [llkona". Xumus, 8 kiacc
bu6mmoteka LIOK https://m.edsoo.ru/7f41837c

2.2

Bonopoa.Ilonstue o
KHCJIOTaxX U COJISX

https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHuK "Xumus.8 kinacc"
https://content.edsoo.ru/lab/ - IHTepakTHUBHBIE
BUPTYyaJIbHBIE TAOOPATOPHBIE U MTPAKTUYECKHIE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHUMAaTEIIbHBIC OTIBITHI,

ANEKTPOHHBIE TTAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"O6nako 3Hanwmii. Illkona". Xumus, 8 kiacc
bu6mmoteka IIOK https://m.edsoo.ru/7f41837c

2.3

Bopna. PactBopsl.
TTousitue 00
OCHOBAaHHUIX

https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - THTepakTUBHBIE
BUpTYyaJbHbIE 1a0OPAaTOPHBIE U TPAKTHUECKHUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHUMaTENIbHBIE OMBITHI,

JJIEKTPOHHBIE TIAKATHl U TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"O6nako 3Hauwmii. IlIkona". Xumus, 8 kiacc



https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837c

OCHOBHBIE KJIaCChI

https://media.prosv.ru/content/item/reader/7896/ -
JIEKTPOHHBIN yueOHHK "Xummus.§ kiacc"
https://content.edsoo.ru/lab/ - IHTepakTHUBHBIE
BUPTYyaJIbHBIC JTA0OPATOPHBIE M MPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1

24 HeopraHHquKHX 1 1 filter_subject=5 -Xumus (3aHMMAaTeIbHBIC OMBITHI,
COCTMHCHUI
3JIEKTPOHHBIE TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"O6nako 3Hanuii. IlIkoma". Xumus, 8 kiacc
bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
Hroro o pasneny 31

Pasznea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoenune aToMOB.

Xumuueckas cBa3b. OKHCJIUT

€JIbHO-BOC

CTAHOBHUTEJIBHBIC PCAKIIUHA

Ilepronnueckuii 3aKOH

u [lepuonnueckas
CHCTEMa XUMHUYECKUX

https://media.prosv.ru/content/item/reader/7896/ -
JIEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - MHTepakTHUBHBIE
BUpTYyaJbHbIE TA0OPAaTOPHBIE U TPAKTHUECKHUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1

31 anemenToB [l. U. ! 0 filter_subject=5 -Xumus (3aHUMATENbHBIE OMBITHI,

Menene-eBa. ANEKTPOHHBIE TUIAKATHI H TECTHI)

Crpoenue aToma https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"Oomako 3ganui. [lIkoma". Xumus, 8 kiacc
bubnuoteka [{OK https://m.edsoo.ru/7f41837c

XyMU4YECKas CBA3b. bu6nuoreka [IOK

3.9 OKucCIHUTENBHO- 8 1 https://media.prosv.ru/content/item/reader/7896/ -

BOCCTaHOBUTEIIbLHBIE AJIEKTPOHHBIA yaeOHUK "Xumus.8 kmacc"

peakuuu https://content.edsoo.ru/lab/ - TaTepakTUBHBIE



https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/

BUPTYyaJIbHBIC JTA0OPATOPHBIC M MPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by _groups=1
filter_subject=5 -Xumus (3aHUMATEIIbHBIE OIBITHI,
3JIEKTPOHHBIE TIJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"O6nako 3nanui. IlIkona". Xumus, 8 kaacc
https://m.edso0.ru/7f41837¢

Hroro no pasaceiny
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https://media.prosv.ru/content/item/reader/7896/ -
JIEKTPOHHBIN yueOHHK "Xummus.§ kiacc"
https://content.edsoo.ru/lab/ - IHTepakTUBHBIE
BUPTYaJbHBIE TAOOPATOPHBIE U MTPAKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHUMATEIIbHBIC OTIBITHI,
OJICKTPOHHBIC IJIAKaThbl 1 TCCTI)I)
https://school.oblakoz.ru/materials/496049 -Tpenaxxep
"Oosako 3ganui. [Ikoma". Xumus, 8 kiacc
bubnuoreka IIOK https://m.edsoo.ru/7f41837¢

Pe3epBHOE BpeMs

https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHUK "Xumus.8 kiacc"
https://content.edsoo.ru/lab/ - THTepakTUBHBIE

BUpTYyaJbHbIE TA0OPAaTOPHBIE U IPAKTHUECKHUE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHUMaTENIbHbBIE OIBITHI,
3JIEKTPOHHBIE TIJIAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"Oo6mnaxo 3nanui. llkona". Xumus, 8 kiacc
bubmuoreka ITOK https://m.edsoo.ru/7f41837¢

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68



https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne
n/n

HaunumenoBanue
pa3iesioB U TeM
NMPOrpamMMbl

Koaun4gecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE
pecypcsbl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH

11

[ToBTOpEeHue u
yriayOieHue 3HaHu’
OCHOBHBIX Pa3/elIoB Kypca
8 kiacca

https://media.prosv.ru/content/item/reader/7897/-
DIEKTPOHHBIN y4eOHUK "Xumus 9 kimacc"
https://content.edsoo.ru/lab/ - THTepakTUBHbBIE
BUPTYaJbHbIE JJAOOPATOPHBIE U IPAKTHUECKUE

paboThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHUMATEIbHBIE OIIBITHI,
AIIEKTPOHHBIE TUIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -Tpenaxxep
"O6nako 3xanuii. [1Ikona". Xumus, 8 kmacc
https://www.yaklass.ru- SIKnacc — obpa3oBarenbHbIi
uHTepHer-pecypc bubnuoreka [IOK
https://m.edso0o.ru/7f41a636

1.2

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKHUX PEaKIIHii

https://media.prosv.ru/content/item/reader/7897/-
DIEKTPOHHBINH Y4eOHUK "Xumus 9 kinacc"
https://content.edsoo.ru/lab/ - THTepakTHBHBIE

BUPTYaJlbHbIE JJA0OPATOPHBIE U IPAKTHUECKUE
paboThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHUMaTENbHbIE ONBITHI,

AJIEKTPOHHBIE TIJIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -Tpenaxxep
"Oo6mnako 3uanuii. lllkomna". Xumus, 8 kiacc



https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049

https://www.yaklass.ru- SIKimacc — o0pa3oBaTenbHBIHI

uHTepHET-pecypc budmmoreka [IOK
https://m.edso0.ru/7f41a636

https://media.prosv.ru/content/item/reader/7897/-
DIEKTPOHHBIN y4eOHUK "Xumus 9 kimacc"
https://content.edsoo.ru/lab/ - TnTepakTUBHbIE
BUPTYaJbHbIE JIA0OPATOPHBIE U IPAKTHUECKUE
paboThI

DUICKTPOIHTHICCIAs https://marketplace.obr.nd.ru/library/lessons?by_groups=1
1.3 ARCCOLMAtItL 9 filter_subject=5 -Xumus (3aHUMATENbHBIE OMBITHI,

XUMHUYECKUE PEAKIIUU B
AIIEKTPOHHBIE TUIAKATHI U TECTHI)

pacteopax https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"Oo6mako 3nanui. lllkona". Xumus, 8 kiacc
https://www.yaklass.ru- SIKnacc — obpa3oBarenbHbIi
uHTepHer-pecypc bubnuorexa [IOK
https://m.edso0.ru/7f41a636

Hroro o pasneny 19

Pazgen 2. HeMeTaJibl M UX COCIUHEHUSA

2.1

OO1m1ast XxapakTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VIIA-rpynmsl. ["anorenst

https://media.prosv.ru/content/item/reader/7897/-
DIEeKTPOHHBIN Y4eOHUK "Xumus 9 kmacc"
https://content.edsoo.ru/lab/ - THTepakTHBHBIE
BUPTYaJlbHbIE JJAOOPATOPHBIE U IPAKTHUECKUE
paboThI

https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHUMaTENbHbIE OIBITHI,
AJIEKTPOHHBIE TIJIAKAThI U TECTHI)
https://school.oblakoz.ru/materials/496049 -Tpenaxxep
"Oo6mnako 3uanuii. lllkomna". Xumus, 8 kiacc
https://www.yaklass.ru- AKnacc — oGpa3oBaTenbHbIN



https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/

uHTepHET-pecypc budmmoreka [IOK
https://m.edso0.ru/7f41a636

2.2

OOm1ast xapaKTepUCTHKA
XMUMHYECKHX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé
COCTMHCHUS

https://media.prosv.ru/content/item/reader/7897/-
3JIEKTPOHHBINH Y4eOHHK "Xumus 9 kiacc"
https://content.edsoo.ru/lab/ - UnTepakTUBHbIE
BUPTYaJbHbIE JIAOOPATOPHBIE U IPAKTHUECKUE
paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHUMATEIbHBIE OIIBITHI,
AIIEKTPOHHBIE TUIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxkep
"Oo6mnako 3nanui. lllkomna". Xumus, 8 kiacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBIHI
uHTepHer-pecypc bubnuorexa [IOK
https://m.edso0.ru/7f41a636

2.3

OOw1ast xapaKTepUCTHKA
XUMHUYECKHX 3JIEMEHTOB
VA-rpynmnsl. A30T,
dhocdhop 1 ux coenMHEHHS

https://media.prosv.ru/content/item/reader/7897/-
JIEKTPOHHBINH Y4eOHUK "Xumus 9 kiacc"
https://content.edsoo.ru/lab/ - THTepakTHBHBIE
BUPTYaJbHbIE JJA0OPATOPHBIE U IPAKTHUUECKUE

paboThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -XuMus (3aHUMATENbHbIE ONBITHI,

AJIEKTPOHHBIE TUIAKAaThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -Tpenaxxep
"O6nako 3uanui. IlIkona". Xumus, 8 kaacc
https://www.yaklass.ru- IKnacc — oGpa3oBaTenbHbIN

uHTepHeT-pecypc bubmmorexka [JOK
https://m.edso00.ru/7f41a636

2.4

OO1m1ast XxapaKTepUCTHKA
XUMHUYECKHUX 3JIEMEHTOB

https://media.prosv.ru/content/item/reader/7897/-
9IeKTPOHHBINH Y4eOHUK "Xumus 9 kimacc"



https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9

IVA-rpynnel. Yriepoa u
KpPEMHUM U UX
COETMHEHUS

https://content.edsoo.ru/lab/ - UnTepakTUBHbBIE
BUPTYaJbHbIE JIA0OPATOPHBIE U IPAKTHUUECKUE
paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHUMATEIbHBIE OTIBITHI,
AIIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxkep
"O6nako 3Hanui. IlIkona". Xumus, 8 kaacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBIHI

uHTepHer-pecypc bubnunorexa [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazgeny

25

Pa3zgen 3. MeTa/uIbI M UX coeuHEe

HHUA

3.1

OO01me cBolicTBa
METAJIJIOB

https://media.prosv.ru/content/item/reader/7897/-
3JIEKTPOHHbIH Y9eOHHK "Xumus 9 kiacc"
https://content.edsoo.ru/lab/ - THTepakTHBHBIE
BUPTYaJbHbIE JJA0OPATOPHBIE U IPAKTUUECKUE
paboThI

https://marketplace.obr.nd.ru/library/lessons?by _groups=1
filter_subject=5 -XuMus (3aHUMATENbHbIE ONBITHI,

AIIEKTPOHHBIE TUIAKAaThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"Oo6mnako 3uanui. lllkomna". Xumus, 8 kiacc
https://www.yaklass.ru- IKnacc — o6pa3zoBaTenbHbIi
uHTepHeT-pecypc bubmmorexka [JOK
https://m.edso0.ru/7f41a636

3.2

Baxkueiinme MeTauibl U
UX COeOUHEHUS

16

https://media.prosv.ru/content/item/reader/7897/-
JIEKTPOHHbINH Y4eOHUK "Xumus 9 kiacc"
https://content.edsoo.ru/lab/ - THTepakTUBHBIE



https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/

BUPTYaJbHbIE JIA0OPATOPHBIE U IPAKTHUECKUE
paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumusi (3aHUMATENbHBIE OTIBITHI,
AIIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxxep
"Oo6nako 3nanui. IlIkona". Xumus, 8 kaacc
https://www.yaklass.ru- SIKimacc — o6pa3oBaTenbHBbIHI
unTepHer-pecypc bubnuorexa [IOK
https://m.edso0.ru/7f41a636

Hroro no pazgeny

20

Pa3znen 4. Xumus u oxkpyxaomas

cpena

BemecrBa u MaTcpuaJibl B
KH3HHU YCJIOBCKaA

4.1

https://media.prosv.ru/content/item/reader/7897/-
3JIEKTPOHHBIH YIeOHHK "Xumus 9 kiacc"
https://content.edsoo.ru/lab/ - THTepakTHUBHBIE
BUPTYaJbHbIE JJA0OPATOPHBIE U IPAKTHUYECKHE

paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -XuMus (3aHUMATENbHbIE ONBITHI,
AIIEKTPOHHBIE TUIAKaThl U TECTHI)
https://school.oblakoz.ru/materials/496049 -Tpenaxxep
"Oo6mnako 3uanui. [llkomna". Xumus, 8 kimacc
https://www.yaklass.ru- IKnacc — o6pa3zoBaTenbHbIi
uHTepHeT-pecypc bubanorexa [IOK
https://m.edso00.ru/7f41a636

Hroro no pazneny

PesepBHOE Bpems

https://media.prosv.ru/content/item/reader/7897/-
9IeKTPOHHBIH Y4eOHUK "Xumus 9 kmacc"



https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9
https://media.prosv.ru/content/item/reader/7897/-%D1%8D%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9

https://content.edsoo.ru/lab/ - UnTepakTUBHbBIE
BUPTYaJbHbIE JIA0OPATOPHBIE U IPAKTHUUECKUE
paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHUMATEIbHBIE OTIBITHI,
AIIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -TpeHaxkep
"Oo6xaako 3”Hanuii. [lIkona". Xumus, 8 kaacc
https://www.yaklass.ru- SIKimacc — oOpa3oBaTebHBIHI
uHTepHer-pecypc bubnunorexa [IOK
https://m.edso00.ru/7f41a636

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68



https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://www.yaklass.ru-/
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacos
Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoasbnsie | IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThl padoTbI
1 [Ipenmer xumuu. Pons xumuu B 1 0 0 https://resh.edu.ru/subject/29/8/bubnuoreka
JKH3HHU YeaoBeka. Tena U BemecTBa IHOK https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeTogax MO3HAHUS B 1 0 0 https://resh.edu.ru/subject/29/8/bubnuoreka
XHMUH OK https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 0 1 https://resh.edu.ru/subject/29/8/bubnuoreka
oOpailieHus ¢ 1abopaTOPHBIM IHOK https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
T ) .

4 eﬂfl 1 pettieetsa :3qucm/le 1 0 0 https://resh.edu.ru/subject/29/8/bubnuoreka
CBOYCTBA BEECTB. ArperaThoe LOK https://m.edsoo.ru/ff0d23dc
COCTOSIHHE BEIIECCTB.

5 Uucrele BemecTBa U cMecu. CriocoOsl 1 0 0 https://resh.edu.ru/subject/29/8/bubnuoreka

paszueneHus cMecei IHOK https://m.edsoo.ru/ff0d26ca
I1 02
. . 1f);ll(TI/JIIquKaSI pa60vTa( N 1 0 L https://resh.edu.ru/subject/29/8/bubnuoreka
SACIHCHHE CMeceHv Ha npamMepe IHOK https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBApEHHOM COJIN)»

7 Atomsl 1 Monekybl. [Ipocteie n 1 0 0 https://resh.edu.ru/subject/29/8/budanorexa
CIIOKHBIC BEIIIECTRA. ITOK https://m.edsoo.ru/ff0d2a6¢

8 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1 0 0

9 XUMHUYECKUE JIEMEHTHI. 3HAKU 1 0 0 https://resh.edu.ru/subject/29/8/bubnuoreka

(CHMBOJIBI) XUMHYECKHX JIEMEHTOB

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



https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d28c8
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d2be8

3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.

https://resh.edu.ru/subject/29/8/bubanoreka

10 X .B
mvueckas popmyna. Barentoce IIOK https://m.edsoo.ru/ff0d2a6¢c
aTOMOB XHMHYECKHX 3JICMCHTOB.
CocraBneHne XUMHYECKUX (popmyIt o
11 BaJICHTHOCTHU. HaxoxxneHue https://resh.edu.ru/subject/29/8/bubaunoreka
BaJICHTHOCTH XMMHYECKHUX 3JICMECHTOB IHOK https://m.edsoo.ru/ff0d2d50
o ¢popmyiie.
OTtHOcHUTENbHAS aTOMHAas Macca.
OTHOCHTENIbHAS MOJICKYJIIpHA . .
12 p YIIpHad Macca https://resh.edu.ru/subject/29/8/bubnuoreka
SIICHHE 3aJ]a4 Ha BEIYUCIICHHE
Aat ; LIOK https://m.edsoo.ru/ff0d2eae
OTHOCHUTEIIbHOM MOJEKYISPHON MacChl
BEIIIECTB.
13 MaccoBast 10 XUMAYECKOTI'0 dJIEMEHTA https://resh.edu.ru/subject/29/8/bubauoreka
B COCAUHEHUU. IIOK https://m.edsoo.ru/ff0d323c
P
14 ZI;I:OHP;eugajaq na Bblq;:cie?: eneHTa https://resh.edu.ru/subject/29/8/bubnnoreka
M BOM IO XUMUYECKOT MEHT.
A . IIOK https://m.edsoo.ru/ff0d5230
1o (opMmyJsie CoeTMHEHMUS.
15 dusndyeckre U XUMAYECKUE SIBICHMS. https://resh.edu.ru/subject/29/8/bubnuoreka
XuMHU4YecKask peaKus HOK https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky n ycroBus MIPOTEKAHUS https://resh.edu.ru/subject/29/8/budanorexa
XUMHUYECKHUX PEAKIIUi HOK https://m.edsoo.ru/ff0d3al6
3 . )
17 BZI;;)H;OXpaHeHM Macc,_H B?meCTB https://resh.edu.ru/subject/29/8/bubanoreka
.B. JloMoHOCOB — y4EHEI-
ya LIOK https://m.edsoo.ru/ff0d3b88
DHIUKJIOIEIHUCT.
18 XHUMUYECKUE YPaBHEHUS. https://resh.edu.ru/subject/29/8/budanorexa
OK https://m.edsoo.ru/ff0d5708
19 Knaccudukanus XuMHUYeCKUX peakuuit https://resh.edu.ru/subject/29/8/bubnuoreka

(coennHeHUs, Pa3I0KEHUS,

IHOK https://m.edsoo.ru/ff0d3f34



https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d2d50
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d323c
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d3a16
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d5708
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d3f34

3aMeIleHusI, 0OMEHa)

OO0001IEHUE U CUCTEMATU3ALIMY 3HAHU M

https://resh.edu.ru/subject/29/8/bubanoreka

2 11
0 110 TEME (L ICPBOHATAILHbIC IHOK https://m.edsoo.ru/ff0d40c4
XUMHUYECKHE TTOHITUA.

21 KontponpHas padora Nel mo reme https://resh.edu.ru/subject/29/8/bubanorexa
«BellecTBa 1 XUMHUYECKHUE PEAKLIAM IIOK https://m.edsoo.ru/ff0d4290
B — cMe .C .

99 O3YX 3 CMECh Tasop. LocTap https://resh.edu.ru/subject/29/8/bubnuoreka
BOLYXa. SArpASHEHIE BO3AYXA, IIOK https://m.edsoo.ru/ff0d448e
CIOCOOBI €ro MPEeOTBPAIICHHUS.

Kucnopon — XUMUYECKU 2JIEMEHT U

93 npoctoe BemiectBo. O30H. Haxoxnenue https://resh.edu.ru/subject/29/8/bubauoreka
KHCJIOPO/ia B IpUpoe, GU3NIECKUE U HOK https://m.edsoo.ru/ff0d448e
XUMHUYECKHUE CBOMCTBA.

TennoBoii 3 PeKT XuMUIECKOI

24 peaKkIru, MOHITHE O TEPMOXUMHUYECKOM https://resh.edu.ru/subject/29/8/bubnuoreka
YpaBHEHUH, K30 - U SHAOTEPMHUUYECKHUX OK https://m.edsoo.ru/ff0d4614
peakuusx. Tormumso.

o5 CH60CO6H TOTYHCHHA KHCTOpOa B https://resh.edu.ru/subject/29/8/bubnuoreka
71a00paTOPUU U MTPOMBILUIEHHOCTH. IIOK https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa.

IT 03 .

26 ﬁaxmqecxa;{ pagora Ne'3 o Teme https://resh.edu.ru/subject/29/8/bubnuoreka
(«LRoJyHeHHE 1 covaaHHe KHETOpOAa, IOK https://m.edsoo.ru/ff0d4790
M3Y4YEHUE €r0 CBOMCTB»

97 o 5 https://resh.edu.ru/subject/29/8/bubanoreka

ORATHE 0 ORCHAAX. ITOK https://m.edsoo.ru/ff0d4cda
B N % .
OAIOPOAL = XHMHHCCKHIH STEMCEHT 1 https://resh.edu.ru/subject/29/8/bubanoreka

28 npocToe BemiecTBo. HaxoxieHne B

MPUPOJIE, CIIOCOOBI MOTYUEHHUS.

IHOK https://m.edsoo.ru/ff0d4dd0



https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d40c4
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d4290
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d497a
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d4790
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d4c4a
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d4dd0

duszndyeckre ¥ XUMHUYECKHE CBOMCTRBA,

https://resh.edu.ru/subject/29/8/bubanoreka

29
MIPUMEHEHHE BOIOPOA. [HOK https://m.edsoo.ru/ff0d4ddo
II 6ora Ne 4.,
30 «szimz;?jl Ez 621TaaHI/Ie BONODONA https://resh.edu.ru/subject/29/8/bubnuoreka
_ oHp Aopoaa, [TOK https://m.eds00.ru/ff0d50d2
W3Yy4YEHUE €T0 CBONCTBY.
31 IIoHsTHE 0 KHCIIOTaX U COJIAX. https://resh.edu.ru/subject/29/8/bubnuoreka
IOK https://m.edsoo.ru/ff0d4dd0
39 KonuuectBo BemiectBa. MoJib. https://resh.edu.ru/subject/29/8/bubnuoreka
MousipHast macca. LOK https://m.edsoo.ru/ff0d4f42
33 3akoH ABorazipo. MomsipHblid 00bEM https://resh.edu.ru/subject/29/8/bubnuoreka
ra3oB. OK https://m.edsoo.ru/ff0d542e
Pemienue 3a1a4 Ha B3aMMOCBSI3b
34 KOJIMYECTBA BEIISCTBA, 00HEMa U MacChl https://resh.edu.ru/subject/29/8/bubnroreka
ra3oB. PacuéTnl 10 XHMHYCCKUM ILIOK https://m.edsoo.ru/ff0d55a0
YpaBHEHUAM.
35 Pacuérbl N0 XMMHUYECKUM YPaBHEHUSM. https://resh.edu.ru/subject/29/8/bubanorexa
[Ipumenenue 3akoHa ABoraapo. IIOK https://m.edsoo.ru/ff0d5708
36 dusnyeckrue U XMMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/29/8/bubnroreka
BO/IbI IIOK https://m.edsoo.ru/ff0d587a
37 CocraB ocuoBanuii. [Tousarue 00 https://resh.edu.ru/subject/29/8/bubnuoreka
WHJIUKATOpax IIOK https://m.edsoo.ru/ff0d59e2
B .H
38 " (I){I;?{;(:II; pi;f:g HT:T; IiCI;EeHH:;Z https://resh.edu.ru/subject/29/8/bubnuoreka
H PaCTBOPHL. VIaceo LIOK https:/m.edso0.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o reme
I1
39 (- PHTOTORIICHHE PACTROPOR € https://resh.edu.ru/subject/29/8/

OonpeAcNEHHON MacCOBOM J10IEN
PacTBOPEHHOTO BEILIECTBA
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https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d50d2
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d4f42
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d542e
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d55a0
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d5708
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d59e2
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d5b40
https://resh.edu.ru/subject/29/8/

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
o temaM: "KoinuecTBeHHEBIE

https://resh.edu.ru/subject/29/8/bubanoreka

40
OTHONIEHUA 10 XuMuM. Kuciopoa. OK https://m.edsoo.ru/ff0d5eba
Bonopoa. Boma"
41 KoHntponbnas pabora No2 o teme https://resh.edu.ru/subject/29/8/bubnuoreka
«Kucnopoa. Bogopoxa. Boga» IHOK https://m.edsoo.ru/ff0d6342
42 Oxkcuppl: cocTaB, KiacCUPUKAIINS, https://resh.edu.ru/subject/29/8/bubnuoreka
HOMEHKJIAaTypa ITOK https://m.edsoo.ru/ff0d664e
I -
43 3 0:y;eHHe I/(I):I/ICI)VII/I‘ICCKI/IZ C;ZHETBa https://resh.edu.ru/subject/29/8/bubnuoreka
HCJIOTHBIX, OCHOBHBIX M aM(OTEepPHBIX
’ P IIOK https://m.edsoo.ru/ff0d664e
OKCHIOB
44 OcHoBaHusl: cOCTaB, Ki1accupuxaus, https://resh.edu.ru/subject/29/8/budanorexa
HOMEHKJIaTypa OK https://m.edsoo.ru/ff0d67ca
45 [lony4yeHue u XUMHYECKUE CBOMCTBA https://resh.edu.ru/subject/29/8/bubnmoreka
OCHOBaHMI IIOK https://m.edsoo.ru/ff0d67ca
46 Kucnotsr: cocras, knaccuduxarmus, https://resh.edu.ru/subject/29/8/bubnuoreka
HOMEHKJIATypa IHOK https://m.edsoo.ru/ffOdfee2
[TomydyeHue 1 XUMHYECKHE CBOMCTBA https://resh.edu.ru/subject/29/8/bubnuoreka
47
KHCIIOT IMOK https://m.edsoo.ru/ffOdfee2
Comnu (cpennue): , .
48 . :)I;é P HOHH )e HOMeHKﬂaTZSa . https://resh.edu.ru/subject/29/8/bubnuoreka
1| bl MIOJTyYEHHSI, XAMUYCCKH
. e ’ IHOK https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padbora Ne 6. Pemenue
49 3KCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME https://resh.edu.ru/subject/29/8/bubnuoreka
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX IOK https://m.edsoo.ru/00ad9b7c
COECTUHEHUI)
50 I'eneTnueckas CBA3b MEXIY KJIaCCAMU https://resh.edu.ru/subject/29/8/bubnuoreka

HEOPraHUYECKUX COCIMHEHUM

IHOK https://m.edsoo.ru/00ad9a50
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https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d6342
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https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ad9474
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ad9b7c
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ad9a50

https://resh.edu.ru/subject/29/8/bubanoreka

51 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI LTOK https://m.eds0o.ru/00ad9ch2
K 6ota Ne3 eme .

59 " SHTPOHBHM pabota HOTEM https://resh.edu.ru/subject/29/8/bubnuoreka

CHOBHHeUIfHaCCH Heopramieciix HOK https://m.edsoo.ru/00ad9ela
COCTMHCHUI
ITepBbie .

53 PBHIC TTOTBITKH Knaccnlc?lnxaunn https://resh.edu.ru/subject/29/8/bubanoreka
NHMHHACCIHX STICNCHTOB. LIOHATHE O HOK https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJIHbIX JIEMEHTOB
I1 5 .

54 HepHOHquCKHH SAro https://resh.edu.ru/subject/29/8/bubnuoreka

CPHOITHACCRAT CHETEMa XAMUHACCIIX OK https://m.edsoo.ru/00ada52c
sneMenToB /. 1. Menneneea

55 0 https://resh.edu.ru/subject/29/8/bubnuoreka

CPHOMEL, TPYHTIRL, HOATPYITIAT IIOK https://m.edsoo.ru/00ada52¢c

56 Ctpoenue atomoB. CocTaB aTOMHBIX https://resh.edu.ru/subject/29/8/bubnuoreka
sep. M3oTombl OK https://m.edsoo.ru/00ada342
C 0 .

57 TPOCHHE BHeKTPOHl_}[IHX © OHO%KV https://resh.edu.ru/subject/29/8/bubnuoreka
ATOMOB SEMEHTOR ©CPHOIATCCKOM IHOK https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneena
XapakTepucTuKa XUMHYECKOTO

58 3JIEMEHTA MO €r0 MOJO0KEHUIO B https://resh.edu.ru/subject/29/8/bubnuoreka
[lepuonnueckoii cucreme /1. Y. HOK https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuonnyeckoro 3aKkoHa

59 JUISL pa3BUTHS HAYKH U NIPAKTUKU. [1. https://resh.edu.ru/subject/29/8/bubnunoreka
N. MenneneeB — yu€Hbli, IeAaror u IIOK https://m.edsoo.ru/00ada96e
rpakJIaHUH

60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada6bc
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ada824
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

https://resh.edu.ru/subject/29/8/bubanoreka

61 HonHas xumuecKas cez ! IIOK https://m.edsoo.ru/00adac34

62 KoBanenTHas noyisipHasi XuMudeckas 1 https://resh.edu.ru/subject/29/8/bubnuoreka
CBSI3b IIOK https://m.edsoo.ru/00adaab8

63 KoBanenTHast HenonsipHasi XUMHYECKas 1 https://resh.edu.ru/subject/29/8/bubnuoreka
CBSI3b IHOK https://m.edsoo.ru/00adaab9

64 CrererE OKICICHIS 1 https://resh.edu.ru/subject/29/8/bubnuoreka
IHOK https://m.edsoo.ru/00adae28

65 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 https://resh.edu.ru/subject/29/8/bubnuoreka
peaKIuu OK https://m.edso00.ru/00adb076

66 OKHCTITENH i BOCCTAHOBITENH 1 https://resh.edu.ru/subject/29/8/bubnuoreka
OK https://m.edso00.ru/00adb076

67 ffgf;ggg;:?Tg;zf);;ﬁfqnezsjﬂh{e 1 https://resh.edu.ru/subject/29/8/bubnuoreka
B3y IIOK https://m.edsoo.ru/00adb486

68 Ypok 0600111eHNS U CHCTeMaTU3aluu 1 https://resh.edu.ru/subject/29/8/Bubauoreka
3HAHUH. IIOK https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adac34
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adaab9
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adb486
https://resh.edu.ru/subject/29/8/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ad9cb2

9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Nen/m | Tema ypoka KonTpoabubie | IlpakTuueckue
Bcero o0pa3oBaTe/bHbIE PECYpPChl
padoThI padoTshI
Ilepnonrueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 0 0 https://resh.edu.ru/subject/29/9/bubnuoreka
XUMHYECKUX 31eMeHTOB J[. U. HOK https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOC 3MEHe

5 CBOCTE Xiiﬂ;;iﬂi ?H:M::IITHOB 1 0 0 https://resh.edu.ru/subject/29/9/bubnuoreka

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

3 Krnaccudukanus 1 HOMEHKIATypa 1 0 0 https://resh.edu.ru/subject/29/9/bubnuoreka
HEOPraHWYeCKUX BEIECTB OK https://m.edsoo.ru/00adb7e2

4 Bunnl XUMHY€ECKOU CBSA3U U THIIEI 1 0 0 https://resh.edu.ru/subject/29/9/bubauoreka
KPHUCTAJUIMYECKUX PEHIETOK IOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo Teme .

5 «Ilo po crrie P SCHIC SHAHI 1 1 0 https://resh.edu.ru/subject/29/9/bubauoreka

BTOpPEHUE U YIITyOJIeHUE 3HAHUM
p yry IHOK https://m.edsoo.ru/00adbcb0
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
Knaccudukanus XumMuaeckux https://resh.edu.ru/subject/29/9/bubauoreka

6 . 1 0 0
peakLuil o pa3InyHbIM IIPU3HAKAM HOK https://m.edsoo.ru/00adbch0
I o

7 ;TTIE? %ZI;(LPT(;IZT: ::;Zﬁ;f;: . 1 0 0 https://resh.edu.ru/subject/29/9/bubnunoreka
PEAKIHH. OK https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHUECKOM

8 paBHOBecuH. DAKTOPBI, BIUSIOLINE 1 0 0 https://resh.edu.ru/subject/29/9/bubnuoreka

Ha CKOPOCTb XUMHYECKOMN pCaKkuun n
ITOJIOXKCHHUEC XUMHUYCCKOI'O

IHOK https://m.edsoo.ru/00adc28c



https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adb59e
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adb6b6
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adb7e2
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbac6
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbe9a
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adc28c

PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

https://resh.edu.ru/subject/29/9/bubanorexa

9
peakuuu IHOK https://m.edsoo.ru/00adcade
CocrapieHue ypaBHECHUH
10 OKHCIIUTEIIbHO-BOCCTAHOBHUTEIIHHBIX https://resh.edu.ru/subject/29/9/bubnuoreka
peaKuuii C UCIIOJIb30BAHUEM METO/1A IIOK https://m.edsoo.ru/00adbcb0
AJIEKTPOHHOTO OasiaHca.
Teopus 31IEKTPOIIUTUYECKON
JUCCOLUALMU. DJIEKTPOJIUTHI U
11 HEIJIEKTPOJINUTHI. KaTHOHBI, aHUOHBI. https://resh.edu.ru/subject/29/9/bubanorexa
MexaHu3M JUCCOLMALNH BEIIECTB C LIOK https://m.edsoo.ru/00adbch0
Pa3iIMUHbIMU BUAAMHA XUMHYECKOH
CBSI3M.
Peakiuy HOHHOTO 0OM€EHA, YCIIOBHS .
12 1 . Y https://resh.edu.ru/subject/29/9/bubnuoreka
HUX IIPOTCKAHUA. YIOHHBIC ABHCHU A
p . P IIOK https://m.edsoo.ru/00adbcb0
peakiuii.
XUMUYECKHE CBOMCTBA KHCJIOT B .
13 - o5 https://resh.edu.ru/subject/29/9/bubanoreka
CBETE MPEICTABICHUM O
et . IIOK https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAIIIT
XUMHUYECKHE CBOMCTBA OCHOBAaHUHU B .
14 - o5 https://resh.edu.ru/subject/29/9/bubanoreka
CBETE MPEICTABICHUM O
besl N IIOK https://m.edsoo.ru/00adbcb0
AIEKTPOIUTAYECKON JUCCOLIMAIIIH.
XHMHYECKHE CBOMCTBA COJIEH B CBETE .
15 o6 https://resh.edu.ru/subject/29/9/bubanoreka
MpENCTABIEHUH O
Pex . ITOK https://m.edsoo.ru/00adbcb0
AIEKTPOJIUTAYECKON JUCCOIMAIIHIH.
[IpakTuueckas pabora Nel. Pemenue .
p p https://resh.edu.ru/subject/29/9/bubnuoreka
16 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME

"DJIeKTPOIUTHIECKAS TUCCOTHAIs"

IHOK https://m.edsoo.ru/00adbcb0



https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00add8b2
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbcb0
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK

17 IT i
OHATHE O THAPOTH3E COIEH https://m.edsoo.ru/00add9d4
v 600 .

18 pOK? N meH?ﬂBH CHETENATHEAHIH https://resh.edu.ru/subject/29/9/bubauorexa
SHAHII IO TTeNe: BEIECTBo 1 LIOK https://m.edsoo.ru/00addbfa
XUMHYCCKadg pCaKusl.

K 6ot1a Ne2 .

19 ;HTP OJbHad paboTa ASS 1O TeMe https://resh.edu.ru/subject/29/9/bubnuoreka
((HICKTPOTHTHHACCIA AMCCOLHMAINHA. OK https://m.edsoo.ru/00addecO
XuMHueckue p€aKkuuu B paCTBOpax»

0 . .
20 2 mat XapaKTepEICTHKa TAIOTERoB https://resh.edu.ru/subject/29/9/bubnuoreka
VIMITHECICHE CROHCTRA Ha HPHMEPE LOK https://m.eds00.ru/00addfe?
xJiopa
X . .

21 JIOPOBOZIOPOL ?OMHM KHEIOTE, https://resh.edu.ru/subject/29/9/bubnuoreka
RUMITICCRHE CBOCTEA, HOMYICHHIC, IHOK https://m.edsoo.ru/00ade104
IIPUMCHCHHEC
I1 6ota Ne 2 .

99 I?IaKTquCKaﬂ pa OT? ® - HoTeme https://resh.edu.ru/subject/29/9/bubnuoreka
« onyquH"e COHfIHOH KHCTOTEL, IIOK https://m.edsoo.ru/00ade348
HU3YUCHUC €C CBOUCTB»

B

93 PITHCICHI O ypaliHeHMM https://resh.edu.ru/subject/29/9/bubnuoreka
XHMHITCCKHX PEAKIITH, CCITH ONIH 13 IIOK https://m.edsoo.ru/00ade488
pCarcHTOB JaH B A30BITKE

24 OO6m1ast XxapakTepuCTHKa SJIEMEHTOB https://resh.edu.ru/subject/29/9/bubnuoreka
VIA-rpynibl HOK https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUYU CEPBI.

o5 Haxoxnenue cepbl 1 €€ coeTMHEHU I https://resh.edu.ru/subject/29/9/bubnuoreka
B IIpUpoJie. XMMHYECKHE CBOMCTBA HOK https://m.edsoo.ru/00ade64a
CephI

26 CepoBoopo/1, CTpoeHue, https://resh.edu.ru/subject/29/9/bubnuoreka

¢bu3nyeckrue 1 XuMHUYeCcKre CBOMCTBA

IHOK https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00addbfa
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00addec0
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ade104
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ade348
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ade488
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ade802

Oxcunpl cepbl. CepHas KUCIIOTA,

https://resh.edu.ru/subject/29/9/bubanoreka

27 e ecKue
(bmfmecm 1 XIMITHCCRI HOK https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNE
XUMHUYECKUE PEAKLIUH, JICKAINE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

28 MOJyYEeHUSI CEPHOM KUCIIOTHI. https://resh.edu.ru/subject/29/9/bubnuoreka
XUMUYECKOE 3arpsi3HEHUE HOK https://m.edsoo.ru/00adec8a
OKpPY’KaroIlel Cpeibl COEAMHEHUSIMU
cepol

29 Brruncienue MaccoBOM OJIU BEIXOOA https://resh.edu.ru/subject/29/9/bubauoreka
MPOAYKTA PEaKLIHU IIOK https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprcTHKa SJICMCHTOB

30 VA-rpynmsl. A30T, https://resh.edu.ru/subject/29/9/bubanorexa
pacrnpocTpaHeHHE B IIPUPOJIE, OK https://m.edsoo.ru/00adeea6
¢bu3znyecKkrue 1 XuMHUYeCKHe CBONCTBA
AMmuak, ero pu3ndecKue u .

31 M eCKIe c(zoﬁCTBa HovaeHIe 1 https://resh.edu.ru/subject/29/9/bubnunoreka

’ i IHOK https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
39 «I?Ion erite athHaKa HAVHCHIE ero https://resh.edu.ru/subject/29/9/bubnuoreka
. i 13y HOK https://m.edsoo.ru/00adf180
CBOMCTB»

33 A30THas KuCoTa, €€ (pru3ndeckue u https://resh.edu.ru/subject/29/9/bubnunoreka
XHMHYECKHUE CBOMCTBA IIOK https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJEH
aMMOHHUS B KQ4€CTBE MUHEPATbHBIX .

. P https://resh.edu.ru/subject/29/9/bubnuoreka

34 ynoOpeHnid. XuMH4IecKoe

3arpsi3HEHUE OKPYXKAIOLIEN CpeIbl
COEMHEHUSAMH a30Ta

IIOK https://m.edso0o.ru/00adf518



https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adec8a
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adf004
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adf180
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adf518

dochop. Oxcun pochopa (V) u

https://resh.edu.ru/subject/29/9/bubanoreka

3 ochopraz KHCHUOTa’ Pusiaeckue HOK https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHUE
Hcnonp3oBanue GocaToB B
36 Ka4yeCcTBE MUHEPAIbHBIX YI00pEHUH. https://resh.edu.ru/subject/29/9/bubnuoreka
3arpsi3HEHUE NPUPOTHON Cpeibl HOK https://m.edsoo.ru/00adfc20
dbocharamu
37 37;;;2;? g)?;ii (;Zf; iH;IZ;Z%CKHe https://resh.edu.ru/subject/29/9/bubanorexa
o IHOK https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
38 XMMHYECKHUE CBOMCTBA. https://resh.edu.ru/subject/29/9/bubnuoreka
DKoJoru4eckue npooIemsl, OK https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
39 VFONLHAS KHCIOTA 1 66 COM https://resh.edu.ru/subject/29/9/bubanorexa
IIOK https://m.edso00.ru/00ae006¢c
ITpakTuyeckas padora Ne 4 o Teme
40 "[losrydeHne yrieKucioro rasa. https://resh.edu.ru/subject/29/9/bubanorexa
KayecTBeHHast peakiys Ha kKapOOHaT- HOK https://m.edsoo.ru/00ae027e
noH"
41 ?;faf;j;as;;;f;:g;iﬂéi o https://resh.edu.ru/subject/29/9/bubnunoreka
IHOK https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepo/ia
42 KpeMHuii 1 ero coeHeHus https://resh.edu.ru/subject/29/9/bubnuoreka
OK https://m.edsoo.ru/00ae080a
Hpariaeckas pabora Ne 5. Pewerne https://resh.edu.ru/subject/29/9/bubnuoreka
43 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME

«BaxxgeuIme HeMeTaIbl U UX

OK https://m.edsoo.ru/00ae0bf2



https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adfc20
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00adfebe
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae054e
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae0bf2

COCAUHCHUA»

KonTtponsHas padora Ne3 o reme

https://resh.edu.ru/subject/29/9/bubanoreka

44 «BaKHCHLING HEMETAITEL H HX IHOK https://m.edsoo.ru/00ae0el8
COCIUHCHHS»

OOm1ast XxapaKTepPUCTHKA XUMUYECKHIX
3JIEMEHTOB — METaJIJIOB.

45 Mertannuueckas CBSI3b U https://resh.edu.ru/subject/29/9/bubnuoreka
MeTaJUIM4eCcKask KpUCTauIndecKas ITOK https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJIJIOB

46 gﬁiﬁ;iiﬁ:n?;if; il)r; e https://resh.edu.ru/subject/29/9/bubnuoreka

. IIOK https://m.edso0o.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6mue crocoOb! MOTyICHUS
47 1;;;22:2;5rj{iﬁ;ﬁiﬁi}?;ﬁiﬁﬁ;o https://resh.edu.ru/subject/29/9/bubnuoreka
IIOK https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
MIpUMECH
48 TTOHSATHE 0 KOPPOSHH METAIOB https://resh.edu.ru/subject/29/9/bubnuoreka
IIOK https://m.edso00.ru/00ael1278
49 LL{eNOMHEE MeTaTH https://resh.edu.ru/subject/29/9/bubnuoreka
IIOK https://m.edsoo.ru/00ae14b2

50 Oxcuapl ¥ THIPOKCHIBI HATPUS U https://resh.edu.ru/subject/29/9/bubanorexa
KaJus ITOK https://m.edsoo.ru/00ael4b2

51 Ilenoyno3eMeabHbIE METaJIbI — https://resh.edu.ru/subject/29/9/bubnuoreka
KaJbIUi U MarHui ITOK https://m.edsoo.ru/00ael5e8

. https://resh.edu.ru/subject/29/9/bubnuoreka

52 Baxxuelnme coenMHEHNS KAJIbIUS

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



https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae1278
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae15e8

O0001IeHre U cUCTeEMaTU3aIUs

53 . https://resh.edu.ru/subject/29/9/
3HAHUU
54 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubnunoreka LIOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
I1 6ota Ne 6 .
55 "Xizléngscmﬂ pabota o ,,TeMe https.//resh.edu.ru/subject/29/9/bubnuorexa
T Th BO,
" ABLI METOARL € LIOK https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
56 Ao . https://resh.edu.ru/subject/29/9/bubnuoreka
MHWHHNHU
IOK https://m.edsoo.ru/00aelc64
57 AMdoTepHbIe CBOMCTBA OKCHIA U https://resh.edu.ru/subject/29/9/bubnuoreka
TUIPOKCHUIA ILIOK https://m.edsoo.ru/00aelc64
https://resh.edu.ru/subject/29/9/bubnuoreka
58 Kenezo
IIOK https://m.edsoo.ru/00ae1d86
59 Oxkcuibl, TUIIPOKCUIBI U COJIU XKeje3a https://resh.edu.ru/subject/29/9/bubnuoreka
(1) u xene3a (1) HOK https://m.edsoo.ru/00ae35e6
06006 i
60 © HvleHHe 1 CHCTEMATHSAHHA https://resh.edu.ru/subject/29/9/
3HAHUN
ITpakTruyeckas pabora Ne 7. Pemenue
61 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://resh.edu.ru/subject/29/9/bubnuoreka
«BakHeuIme MeTajbl U UX IIOK https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruucnenus no ypaBHeHUSIM
XUMHUYECCKUX peaKHHﬁ, €CJIN OAUH U3
62 peareHToB J1aH B U30BITKE WU https://resh.edu.ru/subject/29/9/bubaroreka
COJIEPKUT NpUMeCH. Brruncnenns OK https://m.edsoo.ru/00ae1750
MacCOBOH J0JM BBIXO/Ia TIPOIYKTa
peakuuu
63 O0o001IeHrEe ¥ CHCTEMaTH3aITUs https://resh.edu.ru/subject/29/9/



https://resh.edu.ru/subject/29/9/
https://m.edsoo.ru/00ae1886
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae1ae8
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae3de8
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae1750
https://resh.edu.ru/subject/29/9/

3HaHUU

KonrtponsHas padora Ne4 o reme

64 «BaxHeumme MeTaibl U UX 1 https://resh.edu.ru/subject/29/9/
COCJIMHECHHU S

65 BemecTsa u maTepuaisl B 1 https://resh.edu.ru/subject/29/9/bubauoreka
IIOBCCIHCBHOM KU3HU YEJIOBEKA IIOK https://m.edsoo.ru/00ae3f50

66 XUMUYECKOE 3arpsi3HEHUE 1 https://resh.edu.ru/subject/29/9/bubnuoreka
OKpY>Karollen cpeibl OK https://m.edsoo.ru/00ae4270

67 Posnb xumum B perieHuu 1 https://resh.edu.ru/subject/29/9/bubnuoreka
AKOJIOTUYECKUX TTPOOIeM OK https://m.edsoo.ru/00ae4270

68 PesepBHeIit ypok. O000IICHHE 1 1 https://resh.edu.ru/subject/29/9/bubnuoreka
cucTeMaTu3alis 3HaHUH ILIOK https://m.edsoo.ru/00ae0d0a

OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae3f50
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae4270
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae4270
https://resh.edu.ru/subject/29/9/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
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