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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpHO paboueil mporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAaMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pa3zenaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4€OHOro  Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0ydYeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS YEJIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
HKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUHU Ha ONPEIEIEHHOM JTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl [0 TMPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIUM OOBSICHEHHS M IPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[lpy w3yueHWH XUMHH TPOUCXOAUT (opMUpOBaHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATHMA, 3aKOHOB M TEOPETUUECKUX IMMOJOKEHUH,
JOCTYITHBIX 00OOIICHW 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[PUMEHEHHH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GOopMHpOBaHME WHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIICTCHIIUI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYCHUE [IJIS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEro MHUpa, MCHOJIb3Ysd 3HAHUS W OMbBIT, MOJYYEHHbIE NMPU U3YYECHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B ULEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY IpO(uUiIs U HAMpaBlIEHHOCTU JAajbHeHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B Hememwo), B 9 xkmacce — 68 wyacoB (2 wyaca B HEHEI0).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHus cMecei.

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

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

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

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

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOHM MOCYIOM, MpaBuiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJABI) U XMMHUYECKHX (TOpEHHE CBEYM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTAaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenuwe kuciopoia B NpUpoae, (PU3MYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklnu, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojieoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
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), B3auMozeicTBre Bojgopona ¢ okcuaom menu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

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

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMENIbHbIC METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumudeckux 3nmemMeHToB J[. . Menneneesa. [lepuoast
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpymraM U MepruoaaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 31EMEHTOB. lOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaius, TMepUoINIHOCTh, HAOIIOICHHE,
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 BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM »3JIeMEHTOB B llepunoanueckoii
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTHUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBbHOMN peaKiuu. CocraBnenue YPaBHEHHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

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

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid 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 Ha MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B MPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYeCKue cBoicTBa cepbl. CepoBOmOPO, CTpoeHHE, (PU3MUYECKUE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJTYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUYECKHUE CBOMCTBA, oMyyeHre U npuMenenue. Conu aMMOHUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OLIME Kak MPEACTaBUTENS Kiacca KUCIOT U CHEU(PUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukammu ¢Gocdopa, Gu3NUECKUEe M XMMHUECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YIJIEpOJ,  aJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJOTMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MTaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHYECKHE CBOMCTBA, IOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. Ba)kHeWIlIMe CTPOUTENbHBIE MaTepHallbl: KEpaMHUKa,



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

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIOJCHUE 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 H €€  COEAUHEHUSMU  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUUid HA MOH aMMOHMS U (pocdaT-uoOH U U3ydeHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M M3YyYECHHE IMIPU3HAKOB MX IMPOTEKAHUSA, O3HAKOMIIEHHUE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckol cucreme xumuuyeckux ossemeHtos [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTayioB. [loHsTHE O KOPpO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIEHHE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux sneMmeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHre B [leproindecKkoil cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroMa, HaxoXxJaeHuUe B mnpupone. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB W CIUIABOB, WX (HU3NYECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS KeJle3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpusl, Kajlus U Kajblugd (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B TOBCEIHEBHOW JKM3HM 4YeJIOBEKAa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xuMun B pelieHu# 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOHUKY, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMblIe, TOILIIUBO, BOJIHBIE peCypChl.



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 TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTALMA WU
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NOHMMAaHWs 3HAYEHUs XUMHYECKOM HAYKH B JKU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUUAJIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ]a4, BBIMIOTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JJI1 TOHUMaHUsl CYIIHOCTU HAYyYHOH KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE IS OOBSICHEHUS HAOIIOAAEMBIX MPOIIECCOB U SIBJICHUM,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM M  HCCIIECIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH »KWU3HHU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 37I0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICICTBUU U
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIA BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHON Cpeie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1ay, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEIOW, JIJIA MOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecmeunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIHM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieaoBare/bCKHe JeiCTBUS.

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

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel VHTepHETa), KPUTHUYECKH OIEHWBATH IMPOTHUBOPECUYMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
apyrumu popmamMu rpaduKu U UX KOMOUHALIMSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTaX; JeJIaTh IPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4EeOHOTrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB IO OLEHKE KAadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPeKTUBHBIE CIIOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pE3yJbTaTa 3asBICHHOW 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmoi,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYalIHsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHUS, XMMHYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasi CBs3b, MOJSPHASI U HEMOJIIpHAs KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU ONMKMCAHUM BEIIECTB U UX MPEBPAIICHUH;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPEIEIEHHOMY KJIACCy COEIWHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIIEMEHTOB OT MX MoyioxkeHus B Ileprogunyeckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3inyaTh [MOHATUS «TJIaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHECHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHHUIO MU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIIOYCH W KUCIOT C IIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOIUTHYECKAS IUCCOLMALMA, PEAKUUH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKass CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU OHATHUSA MPU ONMUCAHUM BELIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3ivyath TMOHSTHSl «rjaBHas mnoarpynmna (A-Tpymnma)» W «moOouHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 DJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKHE peakiuu (10 YHUCIy W COCTaBy YYaCTBYIOIIMX B pPEaKIIUH
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEXKy BEIICCTBAMHU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BaHWA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIWH, TOATBEP)KJAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE ITNTAHUPOBAHUE

8 KIIACC
Ne HauMeHoBaHHe Koaun4yecTBO 4acoB
n/ pa3aesioB U TeM Bcer KonTpoabu [pakTHyeck JuekTpoHHbIe (UG pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
I NporpaMmel 0 bIe padoThI ue padoTbl
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XUMHS — BayKHas
061aCTE bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
POIII 8 xnacc https://resh.edu.ru/subject/29/8/
€CTECTBO3HAHUS U
1.1 . 5 2 MDA 8 kinacc
MIPaKTUYECKOU . . .
- https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
a \video subject program ids=31937343
YeJI0BEKa
bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
Bemecrtsa u POIII 8 xmacc https://resh.edu.ru/subject/29/8/
1.2 XUMHUYECKHUE 15 1 MDIII 8 xnace
peakuuu https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
,video subject program ids=31937343
Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

bubnuoreka ITOK https://m.edsoo.ru/7f41837¢

Bosnyx. .
POIII 8 xmacc https://resh.edu.ru/subject/29/8/
Kucnopon.
2.1 6 MDII & knacce
[Moustue 00 . . .
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
OKCHAX ,\video subject program ids=31937343
Bonopoa.llonsatue bubnnoreka [{OK https://m.edsoo.ru/7f41837c
2.2 0 KHCJIOTax " 8 1 POIII 8 xmacc https://resh.edu.ru/subject/29/8/

COJIIX

MDIII 8 kmace



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/

https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
,\video subject program ids=31937343

Bona. PactBopsl.

bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c
POIII 8 xnacc https://resh.edu.ru/subject/29/8/

2.3 [Tousatue 00 5 MDIII 8 kmace
OCHOBaHUAX https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
,video subject program_ids=31937343
bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI POIII 8 kmacc https://resh.edu.ru/subject/29/8/
24 HEOPTraHUYECKHUX 11 MDBUI 8 knacc
COEIMHEHUN https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
,video subject program ids=31937343
Hroro o pasneny 30

Pa3znea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoenne aToMOB.

Xumuuyeckas cBsi3zb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

Ileproanueckui
3aK0H U
bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
Ilepunonnueckas i
POIII 8 xmacc https://resh.edu.ru/subject/29/8/
cucTeMa
3.1 7 MDIII 8 xnace
XUMHUUYCCKHUX . . .
" https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
dmemenTos J1. M. ,video subject program ids=31937343
Menneneena.
Ctpoenue aToma
Xumuyeckas bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
CBSI3b. POIII 8 xmacc https://resh.edu.ru/subject/29/8/
3.2 OKHUCIUTEILHO- 8 MDII & knacce
BOCCTaHOBUTEIIbH https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson

bIC PCaKIINUN

\video subject program ids=31937343



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343

Hroro mo pazneny 15 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnmoreka [{OK https://m.edsoo.ru/7f41837c
OBIIEE

KOJIMYECTBO 68

YACOB I10

I[TPOT'PAMME



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

9 KJIACC

No HaumMmenoBaHue KoandecTBo 4acoB
n/ pa3aesioB U TeM Bcer KonTpoabu IpakTuyeck JyekTpoHHbIe (HU(PPOBBIE) 00pa3oBaTelbHbIE PECYPChI
n mporpaMmMabl 0 ble padoThI ue padoTsl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIul
[ToBTOpEHME U bubnuoreka IIOK https://m.edsoo.ru/7f41a636
yriryosieHue POIII 9 knacc https://resh.edu.ru/subject/29/9/
11 3HAHUH OCHOBHBIX 5 1 MDIII 9 knacc
paszuenoB Kypca 8 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
KJ1acca ,video subject_program_ids=31937343
bu6mmoteka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIE i
POII 9 xnacc https://resh.edu.ru/subject/29/9/
3aKOHOMEPHOCTH
1.2 4 MDBIII 9 knacc
XUMHUYECKHX . . .
KL https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
peartt ,video subject_program_ids=31937343
ONEKTPOINTHYECK bubnnoreka [{OK https://m.edsoo.ru/7f41a636
as [ucconmranus. POIII 9 knacc https://resh.edu.ru/subject/29/9/
1.3 XUMHYeCcKue 8 1 1 MDIII 9 kmace
peaKkuuu B https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
pacTBopax .video subject_program_ids=31937343
Uroro no pazgeny 17
Pasznen 2. HemeTa/sIbI M HX cOeIMHEHHUS
Obmas Bubmoreka [IOK https://m.edso0o.ru/7f41a636
XapaKTepPUCTHKA POIII 9 knacc https://resh.edu.ru/subject/29/9/
2.1 XMMHUYECKUX 4 1 MDIII 9 knace

siemeHToB VIIA-
TPYIIIBL

https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
\video subject program ids=31937343



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343

T"ajorens!
OO0mas
bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
XapaKTEepUCTUKA .
POII 9 xnacc https://resh.edu.ru/subject/29/9/
XUMHNYCCKUX
2.2 6 MDOIII 9 knace
aneMeHTOB VIA- . . .
C . https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
TPYIHEL. Lepa 1 ce ,video subject_program_ids=31937343
COEIUHEHUS
OO0mas
XapaKTEepPUCTUKA bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX POIII 9 xnacc https://resh.edu.ru/subject/29/9/
2.3 351eMeHTOB VA- 7 MBI 9 knace
rpynmsl. A30T, https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
docdop u ux ,video subject_program_ids=31937343
COCINHCHUA
Oo6ast
XapaKTEPUCTUKA bubnuoreka IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX POIII 9 xnacc https://resh.edu.ru/subject/29/9/
2.4 aiiemeHToB [V A- 8 MDOIII 9 knacc
rpynnsl. YTiaepoa https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
Y KPEMHHH U UX ,video subject_program_ids=31937343
COCIUHEHU S
Hroro no paszneny 25
Pasznea 3. Mera/liibl M UX COeIUHEHUS
bubnuoteka [{OK https://m.edsoo.ru/7f41a636
. POIII 9 xnacc https://resh.edu.ru/subject/29/9/
Oo01ue cBolicTBa
3.1 METAILIOR 4 MBI 9 kiace
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
,\video subject program ids=31937343



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343

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

Baxuetimnme POII 9 xnacc https://resh.edu.ru/subject/29/9/
3.2 METAJUIBL U UX 16 MDIII 9 xnacce
COEIUHEHUS https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
,video subject program ids=31937343
Wroro no pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas

cpena

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

BemecrBa u POIII 9 xnacc https://resh.edu.ru/subject/29/9/
4.1 MaTepuasbl B 3 MDIII 9 knace
JKA3HU YEJIOBEKA https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
\video subject program ids=31937343
Wroro no pasaeny 3
PesepBHOE Bpems 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a636
OBIIEE
KOJIMYECTBO HACOB 68

[10 ITPOT'PAMME



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounuecTBO yacoB
Ne Kontpoa | Ipakru DJIeKTPOHHbIE U (POBbIE Hcnoarsosanue
n/n Tema ypoxa Bcero bHBIE yecKHue Jara 06pa3OBaTeJ1]>Hble pecypceol OGOPYI[OBaHHﬂ
nenrpa “Touxku
padoThl | padoThI pocta”
bu6nmoreka IJOK
https://m.edsoo.ru/ff0d210c Ypox
IIpenmer xumuu. Ponb xumuu B n
1 JKH3HHU 4YeoBeka. Tena u 1 Ip © HMC{ XHMUU. BEIECTsa H HX
BelecTEa cBoricTea" (POIL) _
https://resh.edu.ru/subject/lesson/1521/sta
It/
2 TlonsTHE 0 METOAX ITO3HAHMS B 1 bu6nunoreka IJOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1
«[IpaBuna paboTsl B
3 nabopaTopuu U IPUEMBL 1 1 EH@],HOTeKa LIOK
ttps://m.edsoo.ru/ff0d23dc
oOparneHus ¢ 1abopaTopHBIM
000pyI0BaHUEMY
Hudposas
Bbubmmoreka ITOK naboparopust Releon
https://m.edsoo.ru/ff0d26ca Ypok C IaTYUKOM
4 UmcThie BemecTBa U CMECH. 1 "Yucreie BemecTBa U cMecu. CriocoObl AIEKTPOTPOBOTHOCTH
Crioco0ObI pazienieHust cMecei paznenenus cmeceit” (POLL)
https://resh.edu.ru/subject/lesson/1522/sta | JlabopaTopHast
rt/ pabora Nel “Yucteie
BEIeCcTBa U cMecH”’
Hudposas
naboparopust Releon
[Ipaktrnueckas padota Ne 2 C JaT4YUKOM
5 «Paznenenue cmeceii (Ha 1 1 bubnmnoreka [IOK MYTHOCTH U
pUMepe OYHUCTKH TTOBAPCHHON https://m.edsoo.ru/ff0d28c8 AIIEKTPOIPOBOTHOCTH
COJIN)»
JlaGopartopHast

pabota Ne3 “Oumnctka



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/ff0d28c8

BOJIBI OT
PacTBOPUMBIX
npumeceii”

bubmuoreka LIOK
https://m.edsoo.ru/ff0d2a6c Ypox

" ATOMBI, MOJIEKYJIBI U HOHBI. [IpocThie n
CJIOKHBIE BELIECTBA. XUMUUECKHE

6 ATOMBI ¥ MOJICKYJIBI
3JIEMEHThI. 3HaKH XUMHUYCCKUX
anemenToB" (POIII)
https://resh.edu.ru/subject/lesson/1486/sta
rt/
XHUMHUYECKHUE DIIEMEHTBHI. 3HaKI/I EI/I6J’H/IOTCK3 L[OK
! gﬁﬁigﬁg XHMITHECKIX https://m.edsoo.ru/ff0d2be8
bu6nunoreka IJOK
8 | Tpoceie u cnoxnurie BemecTsa https://m.edsoo.ru/ffod2a6c
bu6nmoreka IJOK
9 | ATOMHO-MOTICKYIAPHOE yueHHe https://m.edsoo.ru/ffod2d50
butmuorexa LIOK
https://m.edsoo.ru/ff0d2eae Ypoxk "3akon
3 [TIOCTOSIHCTBA COCTaBa BEIIECTB.
AKoH HOC;(OHHCTBa coctasa Xumuueckue popmyiibl. OTHOCUTETBHAS
10 | BerecTs. BHMH%CKM aTOMHAs U MOJIEKYJISIpHAs MacCCBhl.
(opmyna. Basentrocts atomos MaccoBas 1015 XUMUYECKOI'0 3JICMEHTA B
XUMHWYCCKHUX DJICMCHTOB COCI[I/IHGHI/II/I" (Pam)
https://resh.edu.ru/subject/lesson/1487/sta
rt/
I 8THOCI/ITGHLHaH aTOMHas Macca. BuGmmotexa LOK
M;ZI:;HTeHLHa’I MoJIeky pHas https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XUMHYECKOTO butmmoreka [IOK
JJIEMEHTA B COETUHEHNH https://m.edsoo.ru/ff0d350c
bubmmoreka [IOK
13 Konnuecto BemecTBa. Moiis. https://m.edsoo.ru/ff0d5230 Vpox

Monspras macca

"KomnuecTBo BemecTBa. MomspHas
Macca. MossipHblil 00bEM raza. 3akoH



https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

Asorazapo" (POLL)
https://resh.edu.ru/subject/lesson/2063/sta
rt/

Hudposas
bubmmoreka ITOK naboparopus Releon
https://m.edsoo.ru/ff0d37fa Ypoxk C IaTYUKOM
"®u3ndyecKre U XUMUYCCKHIE SBICHUS. TEMIIEPATyPBI

14 duznyeckrue 1 XUMHUYECKHE IIpu3Haky XUMUYECKUX PEAKITUH. JlaGopaTopHas
SIBJICHUA. XUMHUYECKAs PEaKIUst VYcnoBus TeUeHUSI 1 BOSHUKHOBEHUS pabora Ne5
xumuueckux peakuuit" (POII) “Omnpenenenue
https://resh.edu.ru/subject/lesson/1485/sta | TremmepaTypsi
rt/ KPHUCTAJUTU3AIHH
BeliecTsa”
IIpu3Haku u ycnoBust
15 HFI))OTeKaHI/Iﬂ )}(II/IMI/IHGCKI/IX EH@I,HOTeKa LIOK
. ttps://m.edsoo.ru/ff0d3al6
peaxiuit
bubmuorexa LIOK
https://m.edsoo.ru/ff0d3b88 Ypok "3akon
3aKOH COXPaHEHHS MACCHI COXPaHEHUS MacChl BEII[ECTB.
16 | Bemects. Xumudeckue Xumnueckue ypasaeHus. KoaddumenTs
B YPaBHEHUSX peakiuil. Turbl
YpaBHeHUA xummdeckux peakiuit" (POL)
https://resh.edu.ru/subject/lesson/1519/sta
rt/
BrrunciaeHus KOIn4ecTna,
17 Macchl BEIIlECTBA 1O Bbu6nuoreka IJOK
YpPaBHEHHSAM XHMHYECKHX https://m.edsoo.ru/ff0d5708
peaxkuuii
Kiaccudukaiys XuMUIeCKux
18 peaknuii (CoOeTMHECHMUS, bub6nmoreka IJOK
pa3IoXKeHMs, 3aMEeICHHUS, https://m.edsoo.ru/ff0d3f34
oOmeHa)
I bubnmnoreka [IOK
19 xﬁiﬁoori;ﬁ?g 60 g}; ZI:::H https://m.edsoo.ru/ff0d40c4 Ypox

cucTeMaTH3alus 3HaHui

"PacuéTpl mo ypaBHEHHAM XUMHYECKUX
peakuid. O0001IIEHNE 3HAHUH 110 TeMe



https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«HepBOHa‘laJ'ILHLIe XUMHNUYCCKHC
nonstusa" (POIL)
https://resh.edu.ru/subject/lesson/2448/sta
rt/

Kontponbras padora Nel 1o

buomuoteka LIOK

20 | reme «BemecTBa U XUMUUYECKHUE https://m.eds00.ru/ff0d4290
peaxIym»
buomuoreka LIOK
https://m.edsoo.ru/ff0d448e Ypoxk
Bosjtyx — cmech rasos. CocTas Kucnopon: noIyeHue, (usnveckue u
XMUMUYECKHE CBOICTBA, TPUMEHEHHE.
21 | Boszmyxa. Kucmopox — snement
1 IIPOCTOE BelecTBo. O30H Oxkcunpl. Kpyrosopot kuciopoja B
’ mpupoae” (POILI)
https://resh.edu.ru/subject/lesson/2447/sta
rt/
bubmuoreka LIOK
Ou3nYeCKre U XUMHUICCKHE https://m.edsoo.ru/ff0d4614 Vpok "O30mH.
CBOICTBa KHCIOPOa (peaKInu Annorponus kucnopona. Coctas
22 "
OKucIeHus, ropenue). [lorsatue Bo3ayxa. ['openue" (POLL)
00 okcuaax https://resh.edu.ru/subject/lesson/2446/sta
It/
CriocoObI OTy4eHUs KHCI0poa
23 | B naboparopuu u Bub6imoreka [IOK
npoMbIlIeHHOCTH. [IpumMeHeHune https://m.edsoo.ru/ff0d497a
KHCIIOpoJia
Hudposas
naboparopus Releon
C IaTYNKOM
TemnoBoii 3PHEeKT XUMUIECKOH TEMIEPATyPHI
peaKiuu, MOHATHE O JlaboparopHast
24 | TepMOXMMHYECKOM YPaBHEHUH, BH6H,HOTeKa LIOK pabota Ne5
https://m.edsoo.ru/ff0d4790 o
9K30- ¥ SHIOTEPMUIECKHUX OK30TEpMHUYECKHUE
peaxusx peakium’”’
JlaGoparopHast
pabota Ne6

“OHI0TEpPMHUYECKUE



https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

peakuuu’”’

Tommuso (HedTh, yrois u

JlaGopaTopHas

25 | weran). arpasHenne Bo31yxa Bubmmoreka [TOK pabota No2 “Ounctka
) ’ https://m.edsoo.ru/ff0d4c4a BOJIBI U BO3/yXa OT
CIOCOOBI €T0 MPeJ0TBPALCHUS ,
TBEPIbIX YaCTHIL
IIpaktrueckas padora Ne 3 1o
o | TeME «[lomyaenne u cobrupanne bubmmoreka [IOK
KUCIIOPO/Ia, U3y4YCHUE €T https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
bubmuorexa LIOK
https://m.edsoo.ru/ff0d4dd0 Ypox "
BOOPOJ — YIGMEHT H TIPOCTOE Bopopon: HaxoxneHue B IpUpoe,
27 | Bemectro. Haxos e e B NOoJy4eHHe, ero (GU3NIecKue u
HDHDOIE ’ XUMUYECKUE CBOMCTBA, NpUMEHEHUE"
https://resh.edu.ru/subject/lesson/3119/sta
rt/
DU3NYECKUE U XUMUYECKHE
28 | cBoiicTBa BOJOpO/A. BH6H,HOTeKa LOK
https://m.edsoo.ru/ff0d4dd0
[IpumeHeHue Bogopona
29 | IlousiTre 0 KMCIIOTax U COJISAX BH6H,HOTeKa HOK
https://m.edsoo.ru/ff0d50d2
30 Cr1oco0bI oTy4eHHUs BOAOPOaa Bub6imoreka [IOK
B 1aboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktnueckas padora Ne 4 o
31 | Teme «[lony4yenune u cobnpanue Bubmmoreka [TOK
BOJIOPO/Ia, U3YYEHHE €T0 https://m.edsoo.ru/ff0d4f42
CBOMCTBY»
32 MonsipHbiii 00bEM ra3oB. 3aKoH Bu6immoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
Beoraucienust 00bEMma,
33 | KOYIMYECTBA BEIIECTBA 1a3a 10 bu6nmoreka IJOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00BEMY
34 | BoruuciaeHus 005EMOB ra3oB 1o butmmoreka [IOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

YPaBHEHMIO pEaKLUHA Ha OCHOBE
3aKOHA 00BEMHBIX OTHOLIIEHUN
ra3oB

https://m.edsoo.ru/ff0d5708

dusznueckue U XUMHYCCKHUE

bubmuoreka LIOK
https://m.edsoo.ru/ff0d587a Ypoxk "Boxa B
MPHUPOAE U CIIOCOOBI €€ OUUCTKH.
dusnyeckue U XUMHUUYECKHIE CBOMCTBA

35 o BoJibl. [Ipumenenue Boabl. Bona —
CBOMCTBa BOJIBI
pactBopureinb. PactBopsl. MaccoBas o
pactBopénHoro Bemectra" (POILI)
https://resh.edu.ru/subject/lesson/2062/sta
It/
36 CoctaB ocHoBanuii. [TonsTue 00 bu6nmoreka IJOK
HHIHKATOpax https://m.edsoo.ru/ff0d59e2
Hudposas
naboparopus Releon
Bopna kak pacTBopuUTEdb. C JATYUKOM
37 Haceliennsie 1 HEHACHILLIEHHBIE bubmmorexa [IOK TEMIIEPaTyphl
pacTBOpbl. MaccoBast 1015t https://m.edsoo.ru/ff0d5b40 JIabopaTopHast
BEII[ECTBA B PaCTBOpE pabota Ne7
“IlepechllLICHHBIE
pactBopbl”
[Ipaktnueckas padora Ne 5 o
38 IT)ZI::/[TE:B?)I};[(I));I ZOSEEEESJ?SHHOI‘JI bubmorexa LHOK
o - " https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIeH pacTBOPEHHOTO
BEIIECTBA»
3 rowe dncnopon, Botopor, ubmorera LIOK
’ ' https://m.edsoo.ru/ff0d6342
Bopa»
bub6nmoreka IJOK
https://m.edsoo.ru/ff0d664e Ypoxk
40 OKCHUJIBI: COCTaB, "OKCHIBL: KITacCU(UKAITHS,

KJIacCU(UKaIl¥sl, HOMEHKIIATypa

Homenknarypa" (POLL)
https://resh.edu.ru/subject/lesson/2445/sta
rt/



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/

41

[Mony4yeHne u XUMUIECKHE
CBOMCTBA KHCIJIOTHBIX, OCHOBHBIX
1 aM()OTEPHBIX OKCHIIOB

buomuoteka LIOK
https://m.edsoo.ru/ff0d664e Ypoxk
"CBolicTBa, MOy4YeHUE, TPIMEHEHNE
okcumoB" (POII)
https://resh.edu.ru/subject/lesson/2444/sta
rt/

42

OcHOBaHUSA: COCTaB,
KJIacCU(UKaI¥sl, HOMCHKIIATypa

buomuoreka LIOK
https://m.edsoo.ru/ff0d67ca Ypoxk
"OCHOBaHMS: KITACCH(PUKAITIS,
HOMeEHKJIaTypa, nomydeHue" (POLL)
https://resh.edu.ru/subject/lesson/2442/sta
rt/

43

[TonyueHue u XUMUUYECKHE
CBOICTBa OCHOBAaHMI1

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d67ca Ypok
"XHUMHYECKHE CBOMCTBA OCHOBAaHUN"
(PDILI)
https://resh.edu.ru/subject/lesson/2443/sta
rt/

44

Kucnotsl: cocras,
KJlaccu(UKalys, HOMEHKIIaTypa

bubmoteka [IOK
https://m.edsoo.ru/ff0dfee2 Ypox
"Kucnotsl. Coctas. Knaccuduxarusi.
Homenxknarypa" (POLL)
https://resh.edu.ru/subject/lesson/2055/sta
rt/

45

IlonyyeHue u XuMHU4YeCKHE
CBOMCTBA KUCJIOT

bubmuorexa LIOK
https://m.edsoo.ru/ff0dfee2 Ypok
"[loydenne 1 XUMHYECKHE CBOWCTBA
kuciotr" (POLI)
https://resh.edu.ru/subject/lesson/3120/sta
rt/

46

Comnu (cpeaHue): HOMEHKIIATYpa,
CIOCOOBI TTOTYYeHHS,
XUMUYECKHE CBOMCTBA

butmoreka [IOK
https://m.eds00.ru/00ad9474 Ypoxk "Counmu:
cocras, Ki1accu(uKaiys, HOMEHKIIATypa,
crioco0bl monmyuenus" (POL)
https://resh.edu.ru/subject/lesson/2054/sta
rt/



https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://m.edsoo.ru/00ad9474
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/

[Ipaktrueckas padota Ne 6.
Peuienne sxcriepuMeHTaTbHBIX

bu6nmoreka IJOK

47 | sanad no Teme «OcROBHEIC https://m.edsoo.ru/00ad9b7c
KJIACCHl HEOPTaHUIECKHUX
COCJIMHEHMI)
buomuoreka LIOK
https://m.edso0.ru/00ad9a50 Ypoxk
"I'eneTndeckas CBSI3b MEKIY OCHOBHBIMU
I'eneTnyeckas cBsI3b MEXIY KJIaCCaM¥ HEOPTaHWMYECKUX COCTUHEHHIA.
48 | kmaccamMu HEOPTaHUYECKUX 0060061eHue 3HaHMi 1Mo TeMe «OCHOBHEBIC
COCTMHEHUI KJIACChl HEOPTaHUYECKUX COCTUHEHUID)"
(PBILI)
https://resh.edu.ru/subject/lesson/2440/sta
rt/
49 O00011IeHNE U CUCTEMATHU3ALUS Bbubnunoreka [IOK
3HAHUM https://m.edsoo.ru/00ad9ch2
KonTtpoabsHas o
50 Tecl)we ROOJZHOZHE?SI(()EECJ:B? " bubimorexa LOK
- https://m.edsoo.ru/00ad9ela
HEOPTaHWYECKNX COSIMHEHUN
bubmoteka [IOK
https://m.edsoo.ru/00ad9ffa Ypox
"Kiaccugpukaius XuMUIeCKUX
IlepBble MONBITKH
aneMeHTOoB. [loHSITHE O IpyNITax CXOMHBIX
51 KIICCHOUKAIIIN XUMICCKHX anemeHToB. [leproanueckuii 3aKoH U
anemeHToB. [loHATHE O TpymIIax
CXOMTHBIX SIEMEHTOB nepuoanyeckas taonuna J1. Y.
Menpeneesa" (POII)
https://resh.edu.ru/subject/lesson/2053/sta
rt/
Tlepuonnueckuii 3aKoH 1
50 Ilepnoamuaeckas cuctema bubanorexa LIOK
XUMHUYECKUX 371eMeHToB /1. U. https://m.edsoo.ru/00ada52¢c
Menneneena
53 | [lepno/pl, TPy, TOATPYIIIIEE bubamorera LOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB bubnmnoreka [IOK

aTOMHBIX sifiep. M3oTonsl

https://m.edsoo.ru/00ada342 Ypoxk



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

"Ctpoenue atomoB. CocTaB aTOMHBIX
sinep. M3otomsr" (POLL)
https://resh.edu.ru/subject/lesson/2051/sta
rt/

CrpoeHue IEeKTPOHHBIX
000JI04YEK aTOMOB DJIEMEHTOB

buomuoreka LIOK

o5 [Mepuoanueckoii cucremst 1. 1. https://m.edsoo.ru/00ada6bc
Menneneena
bubmuoreka LIOK
https://m.edsoo.ru/00ada824 Ypoxk
XapaKTeprUCTUKA XUMUYECKOTO "M3MeHeHne CBOWCTB aTOMOB 3JIEMEHTOB
5g | IEMEHTa IO €0 MOJIOKEHHIO B 1 00pa30BaHHBIX UMH BEIIECTB I10
Ilepuoanueckoii cucreme /1. U. MepUoIaM U Irpynnam NepuoandeCcKOn
Menneneena cucteMbl" (POIII)
https://resh.edu.ru/subject/lesson/2049/sta
rt/
3unauenue [lepuoauueckoro
57 | 33KOHA JUIs PasBUTHA HAYKH 1 bubmmorexa [IOK
npaktukd. 1. . MenneneeB — https://m.edsoo.ru/00ada96e
Y4€HBIH, IEAATOT U I'PAXKIAHUH
butmuorexa LIOK
https://m.edsoo.ru/00adaab8 Ypox
58 DIEKTPOOTPULATEIBHOCTh "DIIeKTPOOTPHUIIATETFHOCTh XUMHUIECKHIX
aTOMOB XMMHMUYECKHUX IJIEMEHTOB anemeHToB. MonHas cBs3p" (POII)
https://resh.edu.ru/subject/lesson/2439/sta
rt/

59 | MonHas XuMHYeCKas CBS3b buGmorexa HOK
https://m.edsoo.ru/00adac34
butmoreka [IOK
https://m.edsoo.ru/00adaab8 Ypox
"KoBasieHTHAsI XUMUYECKAs CBSI3b.

KoBanentHas nonsipHas

60 NHMICCKAS. CBA3E [MonsipHas v HemoNsIpHAS KOBAJICHTHAS
cs3p" (POL)
https://resh.edu.ru/subject/lesson/2048/sta
rt/

61 | KopaneHTHas HEmoJsipHas bubmmotexa [JOK



https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/

XHUMHUYCCKas CBA3b

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

bub6nmoreka IJOK
https://m.edsoo.ru/00adae28 Ypok
"BajeHTHOCTH U CTENEHb OKUCIIEHHUS.

62 | CremeHb OKHCICHHUS 1 [IpaBuiia onpeneacHus CTENEHEH
okucnenus snemenTos" (POLLI)
https://resh.edu.ru/subject/lesson/3121/sta
rt/
bubmuoreka LIOK
https://m.eds00.ru/00adb076 Ypok

OKHUCIIUTEIHHO- "OKHCINUTENHLHO-BOCCTAHOBUATEIbHEIE

63 1 "

BOCCTAHOBUTEJIBHBIE PEAKLIUU peaxmun” (POLI)
https://resh.edu.ru/subject/lesson/3122/sta
rt/
bu6nunoreka IJOK

64 | OxucnuTeNu U BOCCTAHOBUTEIIN 1 https://m.edsoo.ru/00adb076

55 | 1wt Crmonine mons ] BuGnorexa LIOK

P ) https://m.edsoo.ru/00adb486

XumMmuyeckas CBA3b)
bubmuorexa LIOK
https://m.edsoo.ru/00adb33c Ypoxk
"[ToBTOpeHme 1 0000IIEHNE TT0 TEME

O00011IeHNE U CUCTEMATH3ALUSA

66 — 1 «Ctpoenue atoMa. CTpOeHHE BEIIECTBA.
Xumungeckas cBsi3p»" (POL)
https://resh.edu.ru/subject/lesson/3093/sta
t/

67 O00011IeHNE U CUCTEMATH3ALUS 1 Bbu6nuoreka IJOK

3HAHAU https://m.edso0.ru/00ad9cb?

68 O00011IeHNE B CUCTEMATH3aLIUs 1 bubmmotexa [JOK

3HAHAU https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoaunyecTBo yacoB
Ne IpakTuye DJIeKTPOHHbIe LM (POBbIE Hcnoaksosanue
; Tema ypoka KonTposibH 00opy/10Banus
n/n ara o0pa3oBaTelibHbIe pecypchl
Beero ble padoThI c16cne A P pecyp neHTpa “Touknu
padoThI pocra”
Tlepuonuueckuit 3aK0H. Buborexa LIOK
1 Ileproamueckasi cucTeMa XUMHUIECKHX 1 .
https://m.edsoo.ru/00adb59e
anemenToB 1. . Menneneena
, | e e | B LOK
. https://m.edso0.ru/00adb6b6
NEPBBIX TPEX MEPHOIOB
3 Krnaccudukaius 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHHUYCCKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMuuecKkoil CBA3H U TUIEI 1 Bu6nmoreka [JOK

KPHUCTAJUTMUYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
VYpok "[loBTOpeHme
MaTepHaia o TeMam
"Crpoenune atoma. CTpoeHne

Kontponbnas padota Nel mo teme BEIeCTBA. XUMHYECKas

5 «IToBTOpEHME 1 yriTyONeHe 3HAHUN 1 1 cBsa3p"" (ML)

OCHOBHBIX pa3JiesioB Kypca 8 kiaccay https://uchebnik.mos.ru/mater
ial_view/atomic_objects/752
7106?menuReferrer=catalogu
€

Hudposas
naboparopust Releon
6 Knaccugpukanus XuMu4ecKux peakui 1 Bbubmuoreka LHOK ¢ naTuukom pH
10 PA3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0 | Jlaboparopnas
pabora “Peakius
HeHTpam3aImm’”’
IToHsITHE O CKOPOCTH XUMHUYECKOH bubmorexa [JOK
7 peakuuu. [ToHsATHE O TOMOTEHHBIX H 1 https://m.edsoo.ru/00adbe9a

T'CTCPOrCHHBIX PCAKIHAX

Ypok "CkopocTh



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527106?menuReferrer=catalogue
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

XUMHUYECCKUX peaKquI.
HCpBOHa‘laJ'IBHLIe
MIPEACTABICHUS O KaTanm3e"
(PDII)
https://resh.edu.ru/subject/les
son/2102/start/

TlonsaTHE O XMMHYIECKOM PaBHOBECHHU.

@DaKTOpBI, BIAUAIOLUE HA CKOPOCTh
XUMHYECKOHN peakuy U MOJIOKEHUE
XUMHYECKOTO PaBHOBECHS

bubmnoreka IIOK
https://m.edsoo.ru/00adc28c
VYpok "ObpaTumsbie 1
HEOOpaTHMBbIE PEAKIUH.
ITousgaTre 0 XMMHUYSCKOM
paBHoBecun" (POILI)
https://resh.edu.ru/subject/les
son/2103/start/

OKHCITUTENBHO-BOCCTAHOBUTEIBHEIE
peaxIun

bubaunoreka LIOK
https://m.edsoo.ru/00adcade
VYpok "OKucauTensHo-
BOCCTAHOBUTCJIBbHBIC
peakuuu. Peakunu
COEIIMHEHVIS, PA3JIOKEHUS,
3aMelieHnst 1 OOMeHa ¢
TOYKHN 3peHI/I$I OKHUCIICHHUA U
BoccranoBienus" (POIII)
https://resh.edu.ru/subject/les
son/2104/start/

10

Teopus 31EKTPOIUTUIECKON
mucconnanuy. CUIIbHBIE U clla0ble
IEKTPOJIUTHI

bubmunoreka LIOK
https://m.edsoo0.ru/00adcd68
VYpok "CymHocTs nporecca
ANEKTPOIUTHUECKON
aucconmanuu. Jucconuanus
KHCJIOT, OCHOBAHUH U COJICH.
CnaOble U CHIIbHBIE
AMeKTPOIUTEL. CTETIeHb
nuccormmaruu’ (POII)
https://resh.edu.ru/subject/les
son/1518/start/

Hudposas
naboparopust Releon

C TaTYNKOM
3JEKTPONPOBOIHOCT
u

JlaGopartopHast
pabora
“DIIEeKTPOIUTHIECKA
sl JUCCOLIMALHS
“CuibHble U cialble
3JIIEKTPOIUTEI



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/

bubmuoreka LIOK

Hudposas
naboparopus Releon

https://m.edsoo.ru/00add448 | ¢ nat4ukom
VYpok "Peakniun HOHHOTO 3JIEKTPOIPOBOTHOCT
11 | MonHble ypaBHEHUs peakuuit o0OMeHa U YCIIOBHS MX U U TEMIIEpaTypbl
npotekanusa” (POII) JlaGopaTopHas
https://resh.edu.ru/subject/les | pabora ‘“Bnusuue
son/1603/start/ TeMIIepaTyphl Ha
JUCCOLMAINIO”
bubaunoreka LIOK
https://m.edsoo.ru/00add5d8
VYpok "Xummndaeckne Hudporas
CBOMCTBA OCHOBHBIX KJIacCoB | Jabopatopus Releon
HCOPraHn4CCKUuX C JaTYUKOM
N COEIMHEHUI B CBETE 3NIEKTPONPOBOTHOCT
XHUMHUYECKHE CBOMCTBA KUCIOT U o
. . MPEJICTaBICHUH 00 u
12 | ocHOBaHWMII B CBETE MpEACTaBICHUN 00 N
A AIIEKTPOIIUTHYECKON Ha6opaIOpHaﬁ
JIUCCOLINAITUH H pabota “Brusaue
OKHUCIIUTENHHO- KOHIIEHTPAITUH
BOCCTAaHOBUTEIBHBIX pactBopa Ha
peaknusx" (POL) JUCCOIUAIHIO”
https://resh.edu.ru/subject/les
son/1606/start/
Hudposas
naboparopust Releon
C TaTYNKOM
XuUMUYecKre CBOIMCTBa COlieii B CBETE AIEKTPOTIPOBOTHOCT
13 | npencrarieHuii 00 Eubmiorexa HOK 51 PRTPORA
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTHUECKON TUCCOIHAITUH JlaboparopHast
pabora “BnusiHue
pacTBopuTeNs Ha
JIUCCOLIMAITNIO”
bubmuoreka IIOK Hudposas
https://m.edsoo.ru/00add9d4 | nmaboparopust Releon
14 | Tlonarue o ruaponuse coien VYpoxk "I'maponus coneit" ¢ naTuukom pH

(PDIII)
https://resh.edu.ru/subject/les

JlaboparopHast
pabora



https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://resh.edu.ru/subject/lesson/3123/start/

son/3123/start/

“Onpenenenue pH

pacTBOpoB”
bubmuoreka LIOK
https://m.edsoo.ru/00addd12
Vpok "Obo0b1menne Mo TeMam
O00011IeHNE U CUCTEMATH3ALIUS «Knacenuraums o
15 N XUMHYECKUX PEAKITHID U
3HAHUH
«INEKTPOTUTHIECKAS
nuccormartys." (POLLD)
https://resh.edu.ru/subject/les
son/2101/start/
16 [Mpaktuueckas pabora Ne 1. «Pemenne Bubmuoreka [JOK
9KCIIEPUMEHTAIBHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
17 | Onevepemmromtan suceomamns Buanorexa LIOK
P UCCOTTHATHA. https://m.edsoo.ru/00addec
XHUMUYECKHE PEAKIH B PACTBOPAX»
bubmmorexa LIOK E;%pzzgﬂm Releon
https://m.edsoo.ru/00addfe? . aTz K ;)M
OO6mras xapaKTepUCTHKA TaIOTCHOB. VYpoxk "Tanorenst. Xmop. or?mqecxoﬁ
18 | Xumudeckue CBOWCTBA Ha IPUMEPE Xnoposogopon. ConstHast IOTHOCTH
XJIopa kuciiora u e€¢ conn.”" (POIL) TTaGopaTopHas
https://resh.edu.ru/subject/les 60 fa “ Cl?aoﬁcma
son/2075/start/ P N o
- OpOMHOI BOJIBI
10 | xmeoenn eaiorss, rompmerme BuGmorera LIOK
’ v ’ https://m.edsoo.ru/00ade104
IIpUMEHEHUE
20 | donyoosmne s o BuGworexa LIOK
y N N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY
21 | smtncoci poa . b o0 1 BuGmorera LIOK
PCaKIyH, A https://m.edsoo.ru/00ade488
peareHToB JaH B N30BITKE
29 OO6mras xapaKTepUCTHKA JIEMEHTOB bubnuoreka I[IOK

VIA-rpynnst

https://m.edsoo.ru/00ade64a



https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

bubmuoreka LIOK

Hudposas
naboparopus Releon

https://m.edsoo.ru/00ade64a | ¢ nat4ukKom
AmoTponHbie MOAU(UKAIIMYA CEPHI. "
23 | Haxoxmenue cepsl U €€ COSTUHEHHI B Ypok Cepﬁ. Ceposoztopox. | Temnepatyprl
npupojie. XMMHUYECKUE CBOMCTBA CEPhI Cymbguer” (POLL) . JlaGoparopuas
' https://resh.edu.ru/subject/les | pabora “IlnaBneHue
son/2434/start/ 1 KPHUCTaUTH3AIHS
cepsl”
o4 CepoBoaopo, CTpoeHHe, (pr3ndecKre bubmmoreka [IOK
1 XUMHYECKHE CBONCTBA https://m.edsoo.ru/00ade802
bubaunoreka LIOK
https://m.edsoo.ru/00adea28
Oxcupsl ceprl. CepHast KHCIIOTA, VYpoxk "Oxcup cepst (VI).
25 | pusuueckre M XUMHYECKHE CBOWCTBA, Cepnas kuciora u ee conu"
MIpUMEHEHNE (POLI)
https://resh.edu.ru/subject/les
son/2077/start/
XUMHYeCKHe PEaKIiy, JeKaIIne B
OCHOBE TPOMBIIIIEHHOTO criocoba
op | HOJTydeHHs CEPHOM KUCIIOTHI. Bbubmuorexa [JOK
XUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpPYKaroIeH cpebl COeTMHEHUSIMHI
cepbl
27 BrrunciaeHne MacCcoBOM JOIH BEIXOA bubnunoreka LIOK
HPOIYKTa PEaKIMu https://m.edsoo.ru/00adec8a
bubmunoreka LIOK
https://m.edsoo.ru/00adeeab
Ypok "A30T: cBOlCTBa U
OO6mras XxapaKTepUCTHKA JJIEMEHTOB pUMeHEHUE. AMMHaK.
8 VA-rpynmsl. A30T, pacIpoCTpaHECHHE DuU3nyecKre 1 XUMUYECKHE
B IIPHUPO/IE, (PU3UUECKHUE U XUMUYECKHE cBoiictpa. [lomyuenue u
CBOMCTBa npumeHenue. Conu
ammonuns" (POLII)
https://resh.edu.ru/subject/les
son/2078/start/
29 | AMMuak, ero pu3HUECKUE U bubmuorekxa LHOK Hudposas



https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/

XUMHUYCCKUEC CBOfICTBa, IMOJIy4YCHUC U
IMPUMCHCHUC

https://m.edsoo.ru/00adf004

naboparopus Releon
C TaTYUKOM
3NEKTPOIPOBOIHOCT
nu pH
JlaboparopHas
pabora “CgoiicTBa
amMMHuaka’

IIpaktrueckas padora Ne 3 o Teme

bubmunoreka LIOK

30 «HOUHY%HHC AMMHaI, H3YHCHHE ero https://m.edso00.ru/00adf180
CBOMCTB»
bubaunoreka LIOK
https://m.edsoo.ru/00adf306
Ypok "A30THas KucIOTA.
CTpoeHue MOJIEKYbI.
. CBoiicTBa pa30aBIeHHON U
A3oTHas KUCIOTa, e€ pusmueckne u .
31 o KOHIIEHTPUPOBAHHOU
XUMHUYECKHE CBOMCTBA N
a30THOM KucnoThl. Conu
a30THOM KHCJIOTBI. A30THBIC
ynobpenus." (POLL)
https://resh.edu.ru/subject/les
son/2074/start/
Hcnons30BaHrEe HUTPATOB U COJIEH
o | Bumorera 10K
YAOOP Y P https://m.edso0.ru/00adf518
OKpYKaroIeH cpebl COeTMHEHUSIMHI
aszora
bubmmoreka LIOK
https://m.edso0.ru/00adf68a
Ypok "dbocq)o;z. AmnoTponust
®docdop. Oxcun dpocdopa (V) u $gg$gp2' gigﬁcma
33 | dochopHas kucnoTa, puUMIECcKre U pa. .

XHMHUYECKHUE CBOMCTBA, MOIYyUYEHNE

dochopa(V). dochopras
KHUCJIOTa U €€ COJIU.
®dochopubie ynodbpenus."
(POIII)
https://resh.edu.ru/subject/les



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://resh.edu.ru/subject/lesson/2073/start/

son/2073/start/

Hcnons3oBanne ¢hochaToB B KAUECTBE
MUHEPAIbHBIX yIOOPEHUIA.

bubmuoreka LIOK

34 3arps3HEHHE PUPOTHON CPEJIbI https://m.edsoo.ru/00adfc20
dhocharamu
bu6nmoreka [JOK
https://m.edsoo.ru/00adfd9c
Ypoxk "Yruepon.
Yraepon, paclipoCTpaHEHHUE B AnoTponHbie MOAU(HUKAIIN
35 | mpupone, Gpu3NIECKHE U XUMUIECKIE yraepoaa. XuMHIeCKre
CBOICTBa CBOIICTBa yTiiepoaa.
Ancop6uus." (POLLD)
https://resh.edu.ru/subject/les
son/2072/start/
Oxcupsl yriepona, ux Qpusndeckrue u
3 | XuMHHecKne CBOICTBA. bubnuoreka LIOK
DKOJOTUYECKHEe POOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHIOM yriepoaa (IV)
bubmmoreka LIOK
https://m.edso0.ru/00ae006¢c
37 | YroapHas KACIOTA U e€ COTU YPpOK "YrobHas kucora”
(PBII)
https://resh.edu.ru/subject/les
son/2070/start/
bubmmoreka LIOK
I[MpakTudeckas pabota Ne 4 1o Teme https://m.edso00.ru/00ae027e
38 "[Tomy4yeHune yriIeKucIoro rasa. Ypok "YrapHslii ras.
KauectBennas peakuus Ha KapOoHaT- VYraekucnusrii raz" (POIL)
HoH" https://resh.edu.ru/subject/les
son/2071/start/
30| opamcami necersi o BuGmmorerca LIOK
https://m.edsoo.ru/00ae054e
COCJIMHEHMSIX YTIIepoja
Bu6nuoreka IJOK
40 | KpemHuii u ero coeTuHCHHS https://m.edso0.ru/00ae080a

Ypoxk "Kpemunii u ero



https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

coenunennd. CTexIo.
Lement" (POLL)
https://resh.edu.ru/subject/les

son/2069/start/
IIpaktrueckas padora Ne 5. Pemenue
41 | PKCTICPUMEHTANLHBIX 33724 11O TeMe bubmnoreka IIOK
«BaxxHeinme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHMS
bubmuoreka LIOK
https://m.edsoo0.ru/00ae0el8
KontponbHas pabota Ne3 o Teme "
42 | «BaxHelre HeMeTaIbl U UX }'p oK 06061,1,16Hne 1o Teme
COCTHHEHID Hemeramet" (POLL) _
https://resh.edu.ru/subject/les
son/2068/start/
Bu6nnoreka [JOK
https://m.edso0.ru/00ae103e
Ypoxk "[lonoxenue MeTamioB
B [IEPUOIUYECKON CUCTEME
XHMHYECKHX 3JIEMEHTOB /],
H. Menneneena.
O01mas XxapakTeprUCTHKA XUMUIECKIX MerTananyeckas CBSI3b.
3JE€MEHTOB — METAJIOB. dusnyeckue U XUMUYECKHE
43 Merammnueckast CBSI3b U cBoiicTBa MeTaiIoB. CIUIaBeI
MeTaJJIMYeCKast KpUCTA/UINIEeCKas MetayuioB. Haxoxxnenue
pemérka. duznyueckue cBONCTBA METAJIJIOB B MIPHPO/IE U
METAJJIOB 001111Ee CIIOCOOBI UX
HOJ'Iy‘IeHI/IH. PSI):[ AKTUBHOCTU
(3MEKTPOXUMUIECKHUH PsifT
HanpspKEeHU) MeTaioB”
(PBII)
https://resh.edu.ru/subject/les
son/1607/start/
XHUMHAYECKHE CBOMCTBA METAJIOB.
44 | DAeKTPOXUMHUYECKU psin bubmorexa LOK
. https://m.edsoo.ru/00ae1156
HaHpH)KeHHH MCTAJIJIOB
45 | OO011He crocoObl MOTy4YeHUs bubnmuoreka [IOK



https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156

MetasuioB. CiuiaBel. Berauciaenus mo
YpPaBHEHUSM XUMHUUECKUX PEaKIUi,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
MIPUMECH

https://m.edsoo.ru/00ael1156

46 | IloHsATHE O KOPPO3UU METAILIOB brbmorexa [IOK
https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
https://m.edsoo0.ru/00ae14b2
VYpoxk "lllenounbie METAILITBL.
dusnyeckue U XUMUYECKHE

47 | lleno4Hbie METaJLIBI cBoiicTBa. OKCHUIIBI U
TUAPOKCUBI [IETIOYHBIX
Metamios." (POL)
https://resh.edu.ru/subject/les
son/1602/start/

48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U bubnuoreka LIOK

KaJIus https://m.edsoo0.ru/00ae14b2

49 [IlenoyHo3eMeNbHBIE METAILIBI — bubaunoreka LIOK

KaJblUil 1 MarHUH https://m.edsoo.ru/00ae15e8

50 | BaxHeiimune coeJUHEHUS KaJIbIUs Eubmiorexa OK
https://m.edsoo.ru/00ae15e8
Buneo "®usnueckue
CBOICTBA IIETOYHBIX

O00011IeHNE U CUCTEMATH3ALUS METaILIoB" (P?IH)

51 - https://uchebnik.mos.ru/mater
ial_view/atomic_objects/525
4843?menuReferrer=catalogu
€

52 JKEcTkoCTh BOJBI U CITOCOOHI €6 bubmuoreka LIOK

yCTpaHeHHUsI https://m.edso0.ru/00ae1886

o | S e o e Bumores 110K

" https://m.edsoo.ru/00aelae8
yCTpaHEeHHS

54 | AuroMuHuil bubmuoreka IIOK

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

VYpoxk "AntoMuHui.
Haxoxnenue B npupoze.
CBolicTBa ATFOMHHHUSL.
AMdOoTEepHOCTh OKCHIA U
THAPOKCUIA ATFOMUHUS"

(POIII)
https://resh.edu.ru/subject/les
son/1604/start/
55 AmdoTtepHbIe CBOWCTBA OKCHIA U bubmmoreka [IOK
THPOKCHIA https://m.edsoo.ru/00aelc64
bubaunoreka LIOK
https://m.edso00.ru/00ae1d86
VYpok "Kenezo. Haxoxnenue
56 | HKeneso B npupoze. CBoicTBa
s)kene3a. CoeuHEHMS
xkenesa" (POLL)
https://resh.edu.ru/subject/les
son/1605/start/
57 OKcuapl, THAPOKCUIIBI U COJIH JKeJe3a Bu6nmoreka [JOK
(IT) u xene3a (TI0) https://m.eds00.ru/00ae35e6
VYpok "O060011IeHIE 110 TEME
O00011IeHNE ¥ CUCTEMATH3ALIUS «MeTaJmL:». [Ipumenenue
58 AR metaios" (POL) _
https://resh.edu.ru/subject/les
son/2067/start/
[TpakTuueckas padora Ne 7. Perenue
59 | OKCTICPHMEHTATLHBIX 337141 10 TeMe bubnuoreka [IOK
«Baxkueime MeTaibl 1 UX https://m.edso0.ru/00ae3de8
COCIUHEHUS
Borurcnenus mo ypaBHeHUSM
XUMHNYECCKUX peaKum‘/'I, €CJIn OAUH U3
60 | PCArcHTOB JaH B M30BITKE WITH bubmuoreka IIOK
COJICP)KUT MpUMeCH. Berancienus https://m.edso0.ru/00ae1750
MAacCOBOM J1I0JIM BbIX0/1a MPOAYKTa
peaKiu
61 | O6oOuIeHne U cUCTEeMAaTH3AIINS Ypok "CriocoObl morydeHust



https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

3HAHUU

Y IpUMEHEHNE MeTaJlIoB"
(MDIII)
https://uchebnik.mos.ru/mater
ial_view/atomic_objects/842
3338?menuReferrer=catalogu
e

Kontponbras padora Ned 1o Teme

Ypoxk "O0o0mIeHHe 110 TEME
"Mertaier". [Ipumenenue
metaimios" (MOILL)

62 | «Baxseire MeTamIbl U UX 1 https://uchebnik.mos.ru/mater
COCIMHEHUD) ial_view/atomic_objects/752
7186?menuReferrer=catalogu
€
63 BemectBa u Matepuaisl B 1 bubmmorexa [IOK
[IOBCEIHEBHOM KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYecKoe 3arps3HeHne 1 Bubmuoreka [JOK
OKpY’KarloIei cpejibl https://m.eds00.ru/00ae4270
65 Ponb xuMuu B perieHnn 1 Bubmuoreka [HOK
9KOJIOTHYECKHUX MPOOIIEM https://m.edso0.ru/00ae4270
66 O00011IeHNE ¥ CUCTEMATH3ALIUS 1 bubnuoreka [IOK
3HAHUN https://m.edsoo.ru/00ae0d0a
67 O00011IeHNE U CUCTEMATH3ALUSA 1 Bu6nmoreka [JOK
3HAHUN https://m.edsoo.ru/00adb33c
68 O00011IeHNE U CUCTEMATH3ALUSA 1 Bu6nuoreka LJOK
3HAHUN https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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