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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpaMmMa 1o XUMHHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4€OHOTO Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 0O0y4YeHUs] XUMUU Ha YPOBHE 11€JIEN n3ydeHusl peaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHU O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHOHAYYHOU IPaMOTHOCTH 00YyYarOmMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIOMUXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uazydeHuro. ColiepaHU€ CKIIAJbIBA€TCS U3 CUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TMOJy4YCHUS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUs B Hayke. M3ydeHue XWUMHUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIICHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWi 0€30MacHOro OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

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

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0Omeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JJIsi HU3YYEHUS] XHMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTEeNbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 4oJII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIOTON) SIBJICHHM, HAOIMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4YeHHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJIEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

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

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckast CuCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEIBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHasI CBSI3b.

Crenenbp  okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpPAMHM KHCJIOT U IIeJIOYEeH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsi/i, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOMOB, Kalaus, KaIbLUI U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

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

Knaccudukanys XuMA4eCKUX peakiuii Mo pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoW peakuuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHN. DIAEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHeHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMUA KHCIOT, WLIEI0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOICTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(GUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS KJjacca KHCIOT W chenuduyeckne). XHUMHUUYECKHE DPEakIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



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

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpOCTpaHEHHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKue U XUMHUYECKHe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriiepojaa, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NIECKUe U XUMHYCCKHE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, 3TAHOJI, TJINLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CUIMKAThl, UX UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTAHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PeaklMK Ha Cyb(har-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POCHOPHBIX yIOOpEHU, MOTyUYCHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3YUYCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KaueCTBEHHBIX PEaklUii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IEeIOYHBIX METAUIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilmue coequHeHHUs KalblUsl (OKCUJA, TUIPOKCUI, COJHM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THIPOKCH]IA
aJIIOMMHMUSI.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1Mo Teme « Baxkneiimme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroleld cpeapl (MpeleibHasl IO0MmyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3ed NMpH W3YYeHHMM XUMHHM B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINM (DakT, rumoTesa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUU 3apsiyi, MPOBOJIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUYECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOIIaeMblIe, TOILIIUBO, BOJIHBIC pecypchl.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHsS] XUMHUU B E€AUMHCTBE Y4YEOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAITN3AIUN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIECHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENIbCKOM, TBOPYECKOW W JAPYIHMX  BHUAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOIIIM B TIPOIIECCE OTOM Yy4eOHOM JMESITENIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIMOHHOW M YUTATENbCKOM KYJBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M  HCCIEOBATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K MpPHUpOJie KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTaTOB BBIICISIOT 3HAYUMBIE ISt
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
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 CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), UCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, crHenupuIecKkue JUisi TpPeAMETHOW obnacth «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBasi JOJis BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



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

KJ1acCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3allulo, Kiaccu(uKaluio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

CIeOBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCYyIOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeaIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTEIb, OKHCICHHE M  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKOMW pEAKIHMH, TPEACIbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XMMHUYECKUX PEAKIIUA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3M (KOBaJICHTHAs, HWOHHAs, MeETa/UIMYecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JICMOHCTPUPOBATh €r0 IOHMMAaHHWE: ONHUCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKOM Tabiuie, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHCHUMN B
npejesiax MajiblX MEPUOJIOB U TJIABHBIX MOATPYIMI C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XUMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JIEATeTbHOCTH — aHaJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoaunuecTBO 4acoB
Ne HaumeHoBaHMe pa3ieiioB U DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TEeM IPOorpaMMbl Bceero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa311e.11 1 HepBOHa‘laHLHLIe XUMHNUYECKHUE ITOHATHUA
Xumusa — BakHast 00J1aCTh
CCTCCTBOSHAHIA I https://lesson.academy-
1.1 . 5 0 2 content.myschool.edu.ru/04/08
HpaKTHHGCKOH JCATCIIBHOCTHU
YCJIOBCKaA
BemecTBa 1 XUMHUYECKUE https://lesson.academy-
1.2 15 1 0
peakiuu content.myschool.edu.ru/04/08
Htoro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Bo3zayx. Kucnopon. [Tonsitue 5 0 0 https://lesson.academy-
' 00 okcHmax content.myschool.edu.ru/04/08
Bonopon.Ilonsarue o https://lesson.academy-
2.2 8 0 1
KHCJIOTaxX U COJIAX content.myschool.edu.ru/04/08
Bopa. PactBopsl. [Toustue 06 https://lesson.academy-
2.3 5 1 1
OCHOBaHHUSIX content.myschool.edu.ru/04/08
OCHOBHBIE KJIACCHI https://lesson.academy-
2.4 . 11 1 1
HEOPraHUYECKUX COSTUHEHUIT content.myschool.edu.ru/04/08
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu
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Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

https://lesson.academy-

3.1 . 7
XHMHIECKUX 3IEMEHTOB ]| content.myschool.edu.ru/04/08
N. Mennene-eBa. CtpoeHue
aToMa
X )
3.2 OEIT?;:TC;{;:HZ%BB g https://lesson.academy-
' content.myschool.edu.ru/04/08
BOCCTAHOBHUTCIILHBIC peaKHI/II/I
Wroro no pazueny 15
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM duekTpoHHbIe (LM (POBbLIE)
Ne i/m Konrpoabnsie | Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue U yriuyoieHne 3HaHUH 5 1 0 https://lesson.academy-
' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiiacca content.myschool.edu.ru/04/09
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 https://lesson.academy-
- peakiii content.myschool.edu.ru/04/09
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 https://lesson.academy-
- XHMUUECKHE PEAKIIHH B PACTBOPAX content.myschool.edu.ru/04/09
Hroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OOmast XxapakTepUCTHKa XUMHYECKUX https://lesson.academy-
2.1 4 0 1
anemenToB VIIA-rpynmsl. ["anorenst content.myschool.edu.ru/04/09
06
22| onevewmon ViAcrpynm. Capa nc ; 0 o | Mbslesonscademy:
' PYHIEL -€P content.myschool.edu.ru/04/09
COEIMHEHUS
06
23| sseverron VAcrpynms. Asor, qochopn | 7 0 , | Dimsilessonacademy-
' PYHIEL ’ P content.myschool.edu.ru/04/09
UX COEIMHEHUs
06
24| ssevierron IVA-rpymns. Viepoa 5 1 p | itosilessonscademy:
' ) PYIHIBL poA content.myschool.edu.ru/04/09
KPEMHUH B WX COSAMHCHUS
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Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU ST

31 Obmue . . 4 https://lesson.academy-
. HnE CBOUCTBA MCTAJIJIOB
B content.myschool.edu.ru/04/09
3.9 BaskHelie MeTa CoeIIHe 16 https://lesson.academy-
. HCHUIIINEC MCTAJIJIBI 1 UX HNHCHU
s content.myschool.edu.ru/04/09
Htoro mo pazneny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
41 BeriectBa 1 MaTepralibl B KH3HH 3 https://lesson.academy-
' yeJoBeKa content.myschool.edu.ru/04/09
Wroro no pasaeny 3
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

No KoanuecTBo 4acoB
Hara DJIeKTPOHHbIE U (PPOBLIE
n/ Tema ypoxka Bcer KoHTpoJbHBI IIpakTHYecku
nsyqe}mﬂ 06pa30BaTeJ’ILHbIe pecypcsl
n 0 e padoThbl e padoThbl
[Ipenmer xumun. Posb https://academy-
XUMIH B SKH3HI content.myschool.edu.ru/lesson/9ee6fd8e-

1 senopexa. Tena i 1 0 0 cc81-420c-ab3b-7¢5¢3a618bc3

BEIIECCTBAa
https://academy-

2 Ionsitie o MeTonax 1 0 0 content.myschool.edu.ru/lesson/d6ch67f7-
[TIO3HAHUS B XUMHUHU 9858-4e35-a376-a9c667da2315
[TpakTudeckas padora Ne
1 «IIpaBua paGoTHI B https://academy-
1aGOpATOPHU H TIPHEMBI content.myschool.edu.ru/lesson/93666066

3 obpamens o 1 0 1 -14h0-4623-9348-163e1b246aea
1a00paTOPHBIM
000pyIOBaHUEMY
YucThle BelecTa 1 https://academy-

4 emecit. CriocoGl 1 0 0 content.myschool.edu.ru/lesson/b5788a46-
pazjienenms cMeceit b8b5-421c-a520-78794f8cc321
[TpakTrueckas pa60Tav No https://academy-

5 2 «Pasnienenne cMeceit 1 0 1 content.myschool.edu.ru/lesson/24899d03

(Ha MpUMepe OYUCTKHU
MOBapEHHOM con)»

-b537-43db-bef1-5de8204cefd5



https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/9ee6fd8e-cc81-420c-ab3b-7c5c3a618bc3
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/d6cb67f7-9858-4e35-a376-a9c667da2315
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/93666066-14b0-4623-9348-163e1b246aea
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/b5788a46-b8b5-421c-a520-78794f8cc321
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5
https://academy-content.myschool.edu.ru/lesson/24899d03-b537-43db-bef1-5de8204cefd5

https://academy-

content.myschool.edu.ru/lesson/4d02584c-

6 ATOMBI U MOJIEKYJIBI
£19a-4f65-97f0-bfce8d7f3eel
XI/IMI/I‘iCCKI/Ie D3JICMCHTEI. httDS://aCademy-
7 3maKH (CHMBOITEI) content.myschool.edu.ru/lesson/4d02584c-
XUMIUCCKIX SIEMCHTOR £19a-4f65-97f0-bfce8d7f3eel
8 HpOCTBIe 1 CIIOKHBIC
BEIIECCTBA
https://academy-
9 ATOMHO-MOJIEKYJIIPHOE content.myschool.edu.ru/lesson/1f6414bc-
y4yeHue b7a4-4e73-a823-e95db002d259
https://academy-
3aKoH MOCTOSAHCTBA content.myschool.edu.ru/lesson/08187608
cocTaBa BEICCTB. -02b3-4c05-h334-90c71cdd824b
10 Xumuueckas popmyna.
BaJ'IeHTHOCTB aTOMOB
XUMHNYCCKHUX DJICMCHTOB
OTHOCUTENbHAS AaTOMHASA https://academy:-
11 Macea. OTHOCHTENIbHAS content.myschool.edu.ru/lesson/7e6f61de-
MOJIEKYJISPHAS Macca 5ea6-46df-82b6-e5c6ed877a09
MaccoBas 10715 https://academy-
12 XUMIUCCKOTO SIeMEHTA B content.myschool.edu.ru/lesson/527cf9e7-
COeANHEHNN 1c21-49a4-866¢-9c20f0al585e
13 Konuuectso BemecTna. https://academy-

Monb. MonsipHas macca

content.myschool.edu.ru/lesson/38e680fe-
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https://academy-content.myschool.edu.ru/lesson/08187608-02b3-4c05-b334-90c71cdd824b
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/7e6f61de-5ea6-46df-82b6-e5c6ed877a09
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/527cf9e7-1c21-49a4-866c-9c20f0a1585e
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a
https://academy-content.myschool.edu.ru/lesson/38e680fe-524d-472d-a431-935b8a5f848a

524d-472d-a431-935b8a51848a

dusnueckue u

https://academy-
content.myschool.edu.ru/lesson/f8ch6a2c-

14 XMMHYECKHUE SABJICHUS.
XuMHecKas peaKiys 5e34-41ce-8bc6-388580667f43
IIpusHaku u ycioBus https://academy-
15 NPOTEKAHHS XHMHIECKHX content.myschool.edu.ru/lesson/4da7eble-
peaxiii c088-42e8-ae14-bf9aclal67esd
3akoH COXpaHCHHA MACChBI httpS://academv_
16 BeIecTB. XHMHUECKHE content.myschool.edu.ru/lesson/b72d5bbf-
ypaBHEHNS 065c-4¢51-be9d-56349d4e4f7a
17 MACCBI BEIIECTEA 110 content.myschool.edu.ru/lesson/deadb4e0-
YPABHCHUAM XHMHHCCKIX £670-468d-be30-b8425795b880
peakuuii
Knaccnguxarms https://academy-
XUMHYECKHX PeaKIui content.myschool.edu.ru/lesson/b5cbbe71-
18 | (coenunenus, 093e-492d-he67-c766a95bc03d
Pa3JI0KCHUA, 3aMCIICHU,
oOMeHa)
M. B. JlomonocoB — https://academy-
VIEHBIH-SHIMKIIOTE/THCT. content.myschool.edu.ru/lesson/e093dccf-
19 OGo6menue 1 40f3-4242-b78a-9f426bbd9d5f
CHCTEMATU3ALMS 3HAHU N
20 KonTponsnas padora Nel

o TeMe «BermecTa u



https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/f8cb6a2c-5e34-41ce-8bc6-388580667f43
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/4da7eb1e-c088-42e8-ae14-bf9ac9a167e4
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/b72d5bbf-065c-4c51-be9d-56349d4e4f7a
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/b5cbbe71-093e-492d-be67-c766a95bc03d
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f
https://academy-content.myschool.edu.ru/lesson/e093dccf-40f3-4242-b78a-9f426bbd9d5f

XUMHYCCKUC PCAKITUN

Bo3nyx — cmech ra3os.
Cocras Bo3ayxa.

https://academy-
content.myschool.edu.ru/lesson/1d86d0c0-

21 KHCIIOPOJ — SIEMEHT 1 f430-4d90-9bc3-f263746fdb06
npoctoe BeuiecTBo. O30H
Duznyeckne u https://academy-
XHUMHYECKHE CBOICTBA content.myschool.edu.ru/lesson/1fala62d-
22 KUCI0poa (peakuuu 1a6b-4a2a-b0d2-094227d15a70
OKHUCIICHUS, TOPEHUE).
[TonsiTHE 00 OKCHIaX
CrniocoObI nony4eHus https://academy-
Kuciaopona B content.myschool.edu.ru/lesson/8ceac680-
23 nadoparopuu u 8e78-467e-9583-7ac88ba934e3
IMPOMBIIIJICHHOCTH.
[Ipumenenue kucnopoaa
Tennosoit s ekt https://academy-
XMMH1€ECKON peakiy, content.myschool.edu.ru/lesson/9eb6a556-
TIOHATHE O 26¢d-4113-b6df-cd534e62b05e
24 TEPMOXUMHUYECKOM
YpaBHEHMHU, DK30- U
SH/IOTEPMHUECKUX
peaKIusx
Tonnuso (HedTh, yroiab U https://academy-
| e S e ) e
BO3]1yXa, CITIOCOOBI €T0
PEI0TBPALICHHS
26 [IpakTuueckas padora Ne https://academy-



https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1d86d0c0-f430-4d90-9bc3-f263746fdb06
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/1fa1a62d-1a6b-4a2a-b0d2-094227d15a70
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/9eb6a556-26cd-4113-b6df-cd534e62b05e
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/8ceac680-8e78-467e-9583-7ac88ba934e3
https://academy-content.myschool.edu.ru/lesson/58cce711-1b81-4d4a-8e80-27e051fca4f0

3 o reme «llonydyenue u
cobupaHue KHCIopoa,
U3y4YCHUE €r0 CBOMCTBY

content.myschool.edu.ru/lesson/58cce711-
1b81-4d4a-8e80-27e051fcadf0

Bonopong — snemeHT u

https://academy-
content.myschool.edu.ru/lesson/54f51078-

27 MIPOCTOE BEUIECTBO.

Haxosieme B npHpoze dbab-48a7-9aed-e50512952959
dusnyeckue u https://academy-

28 XUMUYECKHE CBOKCTBA content.myschool.edu.ru/lesson/54f51078-
BOztopoia. [lpumenenue dbab-48a7-9aed-e50512952959
BOJIOpOJA

https://academy-

29 ITonaTHe o0 KUCIOTaX U content.myschool.edu.ru/lesson/565f0aac-
CONISIX £363-4e13-8724-e7d83828b4el

https://academy-

30 Croco0bl nosry4eHus content.myschool.edu.ru/lesson/d1760e9c-
BOZIOpOJIA B 1a00OpaTOpuu 4d36-49b3-b1f5-c6e5ea2038f9
[pakTrueckas padora Ne https://academy-

31 4 no teme «llomyuenue u content.myschool.edu.ru/lesson/d1760e9c-
cobupaHue BOJ0OpoOa, 4d36-49b3-b1f5-c6e5ea2038f9
HN3YUCHHUEC €TO CBOHUCTB»

https://academy-

39 MonsipHblii 00BEM ra30B. content.myschool.edu.ru/lesson/e9564d05-
3akon ABoraapo abea-455d-9367-3a872d0dec7b
Boruncnenus o6béma, https://academy-

33 KOJINYECTBA BEIIECTBA

Trasa 1o €ro U3BCCTHOMY

content.myschool.edu.ru/lesson/dea9b4e0-



https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/54f51078-dbab-48a7-9aed-e50512952959
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://academy-content.myschool.edu.ru/lesson/565f0aac-e363-4e13-8724-e7d83828b4e1
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/d1760e9c-4d36-49b3-b1f5-c6e5ea2038f9
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/e9564d05-abea-455d-9367-3a872d0dec7b
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880
https://academy-content.myschool.edu.ru/lesson/dea9b4e0-e670-468d-be30-b8425795b880

KOJINYECTBY BEIIECTBA
WM 00BEMY

£670-468d-be30-b8425795b880

Brruuciaenus o06éMoB
Ta30B 10 YPaBHCHHUIO

https://academy-

34
S zzﬁ:z gféi;{]j:e content.myschool.edu.ru/lesson/13556db3
. -1863-4d5e-b13f-bc4a01f8fadb
OTHOIIICHHUH Ira30B
DI3IYecKIe I https://academy-
35 XAMIECKHE CBONCTBA content.myschool.edu.ru/lesson/399b02d8
BO -b3b7-4d17-bac6-e088e08he8ch
bl
https://academy-
36 Cocras OCHOBaHHI. content.myschool.edu.ru/lesson/658d977a-
Homnstie 06 MHAMKATOPAX 29ec-4e14-9bd1-cdfdd073cd59
Bopa kak pactBopuTENb.
HachlleHHbIe 1 https://academy-
. HEHACHICHHELE content.myschool.edu.ru/lesson/a96f9a30-
pacTBopsL. Maccosas eb66-4724-8171-eda3c49b3d62
J0JIs1 BEIIECTBA B
pacTtBope
[TpakTtuyeckas padora Ne https://academy-
5 TIo Teme content.myschool.edu.ru/lesson/ab9825ce-
«IparoTopneHue 7a20-40e7-8294-ad1c5bc441ab
38 PacTBOPOB ¢
onpeaenEéHHON MacCOBOM
JI0JIEW PaCTBOPEHHOTO
BCILICCTBaA»
39 Konrponsnas pabora Ne2 https://academy-



https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/13556db3-1863-4d5e-b13f-bc4a01f8fa9b
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/399b02d8-b3b7-4d17-bac6-e088e08be8c5
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/658d977a-29ec-4e14-9bd1-cdfdd073cd59
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/a96f9a30-eb66-4724-8171-eda3c49b3d62
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/ab9825ce-7a20-40e7-8294-ad1c5bc441ab
https://academy-content.myschool.edu.ru/lesson/6e1a27cf-e0fb-441b-98e7-db66df55eaea

o TeMe «Kucnopon.
Bonopoa. Boxa»

content.myschool.edu.ru/lesson/6ela27cf-
e0fb-441b-98e7-db66df55eaea

OKcuBI: COCTaB,

https://academy-
content.myschool.edu.ru/lesson/b77198d7

40 Kiaccudukanus,

HOMEHKJIaTypa -0ff1-43ff-9afa-a217fbd49451
Tomyuenue u https://academy-

41 XHMITIECKHE CBOHCTBA content.myschool.edu.ru/lesson/b77198d7
KMCTOTHBIX, OCHOBHBIX -0ff1-43ff-Oafa-a217fbd49451
aM(}OTEepHBIX OKCHJIOB
OCHOBaHUs: COCTaB, https://academy-

42 KJIacCU(UKALHs content.myschool.edu.ru/lesson/704f2053-
HOMEHKJIaTypa ba7d-4e88-9240-ec5047¢3ah94
[Mony4enue u https://academy-

43 XUMHYECKHE CBOIICTBA content.myschool.edu.ru/lesson/ed900a27-
OCHOBAHMUIA 2af0-4c09-b273-a8d554826e6a
Kucnotsl: cocras, https://academy-

44 KiaccuUKaIus content.myschool.edu.ru/lesson/8a745728-
HOMEHKJIaTypa b0c2-4fd7-a4b5-a53a03aa57bb
[Tonyuenue u https://academy-

45 XUMHYECKHE CBOIICTBA content.myschool.edu.ru/lesson/e5512262-
KUCJIOT 5951-4dc0-9449-c580929fc13d
Conn (cpemine): https://academy-

16 HOMEHKJIATypa, CIIoCOObI content.myschool.edu.ru/lesson/ba634702-

MOJYyYEHUS, XUMUUYECKUE
CBOMCTBA

f7e9-4ba2-aa5f-1bd600b01f80



https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/b77198d7-0ff1-43ff-9afa-a217fbd49451
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/704f2053-ba7d-4e88-9240-ec5047c3ab94
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/ed900a27-2af0-4c09-b273-a8d554826e6a
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/8a745728-b0c2-4fd7-a4b5-a53a03aa57bb
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/e5512262-5951-4dc0-9449-c580929fc13d
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80
https://academy-content.myschool.edu.ru/lesson/ba634702-f7e9-4ba2-aa5f-1bd600b01f80

[IpakTuyeckas pabora Ne

https://academy-

6. Pemmenne content.myschool.edu.ru/lesson/1a488696-
IKCIICPUMCHTAITBHBIX 3112-4ddc-b835-fa0cf807a743

47 3a1ay 1o TeMe
«OCHOBHBIE KJIACCHI
HEOpPraHn4eCKUX
COCIIMHECHMI
I'ereTuueckas cBs3b https://academv-

o | o T —
HCOPIraHUYCCKUX
COCIMHEHUH

https://academy-

49 O06o6uienne u } 11.03.25 content.myschool.edu.ru/lesson/bf75933f-
CHCTeMaTU3alusl 3HAHUH f74c-45af-8de9-45825e060659
KonrponbHas padora Ne3 https://academy-

116 Tene "OCHOBHLIE content.myschool.edu.ru/lesson/48027c6a-

50 KITACCH! HEOPrAHMYECKIX b989-44f8-a53a-f01052258532
coequHeHui"

[TepBBIe MOMBITKH https://academy-
KIaccupukanuu content.myschool.edu.ru/lesson/4d3fb871-

51 XUMUYECKUX DIIEMEHTOB. b36f-4¢15-9f78-1€95ab89c35f
[TonsaTne o rpynmnax
CXOIHBIX 2JICMCHTOB
IIepuoarueckuit 3aK0H U https://academy-

52 ITeproguyeckas cucrema content.myschool.edu.ru/lesson/edd298d0-

XUMUYECKHUX AJIEMEHTOB
. . MenneneeBa

0587-4343-p208-be652591722d



https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/1a488696-3112-4ddc-b835-fa0cf807a743
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/bf75933f-f74c-45af-8de9-45825e060659
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/48027c6a-b989-44f8-a53a-f01052258532
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/4d3fb871-b36f-4c15-9f78-1e95ab89c35f
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d
https://academy-content.myschool.edu.ru/lesson/edd298d0-0587-4343-b208-be652591722d

[Tepuonsl, rpymibl,

53
HOI[prHHLI
CTpoeHHe aTOMOB. https://academy-
54 CoCTaR ATOMHBIX A7ED. content.myschool.edu.ru/lesson/62albb70-
V30TOIEL 314d-4f30-986d-16e4ccesfbf4
CrtpoeHnue 3IeKTPOHHBIX https://academy-
000I104eK aTOMOB content.myschool.edu.ru/lesson/62albb70-
55 JJIEMEHTOB 314d-4£30-986d-16e4cce4fhf4
HepI/IO,I[I/IIIeCKOfl CHUCTCMBI
J1. 1. MenneneeBa
XapaKTepuCTHKa https://academy-
XMMHMICCKOTO JIEMCHTA content.myschool.edu.ru/lesson/b9c49a79-
56 I10 €ro IT0JIOKECHHUIO B 70f6-4ace-9394-748241abd2d0
Ilepuonnueckoi cucreme
JI. 1. MenneneeBa
3HaueHHe https://academy-
T[IepHOAMYECKOro 3aKOHa content.myschool.edu.ru/lesson/62b40b66
57 JUISL Pa3BHTHS HAYKH U -be96-4b38-b773-fcad2b4f0023
npaktuku. 1. 1.
MenpeneeB — y4€HBIN,
neaaror U rpaXxJaaHuH
ONEeKTPOOTPULIATEIIBHOCT https://academy-
58 b ATOMOB XHMUAUECKIX content.myschool.edu.ru/lesson/26704b07

9JICMCHTOB

-306f-4eea-b6cf-07ef4b45928e



https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/62a1bb70-314d-4f30-986d-16e4cce4fbf4
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/b9c49a79-70f6-4ace-9394-748241abd2d0
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/62b40b66-be96-4b38-b773-fcad2b4f0023
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e
https://academy-content.myschool.edu.ru/lesson/26704b07-306f-4eea-b6cf-07ef4b45928e

HNonnas xummnueckas

https://academy-
content.myschool.edu.ru/lesson/5d6ec675-

59
CBS3b 8622-4130-ab86-3daac2be38d0

https://academy-

60 KoBaneHnTHas nonspHas content.myschool.edu.ru/lesson/b9aeaa8a-
XUMHUYECKAs CBA3b fbac-4726-b6cc-9533¢c98f3fa2

https://academy-

61 KoBanenrnas HenossspHas content.myschool.edu.ru/lesson/86bb4d13
XUMHUYECKAs CBSI3b -c935-4a14-ba35-2e492f9bd88e

https://academy-

62 S —— content.myschool.edu.ru/lesson/387f490b-

5d6b-4831-b242-374c2f39102f
OKHCHHTENLHO- https://academy-

63 O —— content.myschool.edu.ru/lesson/5714ad33-
peakim 9594-4fd7-8448-db8b184673a0

https://academy-

64 Okucnurenu u content.myschool.edu.ru/lesson/34d1ced3-
BOCCTaHOBHUTEIIN 2599-4¢31-88¢3-051182c1e65b
KonrtponbHas pabora Ne4 https://academy-

65 no Teme «CtpoeHue content.myschool.edu.ru/lesson/34d1ced
aToma. XuMu4ueckas 3-2599-4¢31-88¢3-051182c1e65b
CBA3b»

PesepBHBIi ypOK.

66 0O00011EeHuE U

CHCTeMaTHU3alus 3HaHU!



https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/5d6ec675-8622-4130-ab86-3daac2be38d0
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/b9aeaa8a-fbac-4726-b6cc-9533c98f3fa2
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/86bb4d13-c935-4a14-ba35-2e492f9bd88e
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/387f490b-5d6b-4831-b242-374c2f39102f
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/5714ad33-9594-4fd7-8448-db8b184673a0
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b
https://academy-content.myschool.edu.ru/lesson/34d1ced3-2599-4c31-88c3-051182c1e65b

PesepBHBIi ypOK.
67 0O0001EeHuEe 1 1 0 0
cUCTeMAaTH3aIusg 3HaHUH
PesepBHBIi ypOK.
68 O060061EeHNE U 1 0 0
cUCTeMAaTH3aIusg 3HaHUH
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOI'PAMME
9 KVIACC
KoandecTBo 4acoB
Ne Tema ypoka Konrpo IpakTuy Jlara JIeKTPOHHBbIE HU(POBHIE
n/n Bcero JIbHBIE ecCKue U3YyYCHUA 06pa30BaTeJ’leI)Ie PeCypChI
padoThI padoThI
https://academy-
Tepuomueckuii 3aKkoH. content.myschool.edu.ru/lesson/e5
1 [Teproauieckasi cucTeMa XUMHYECKUX 1 0 0 f2e5da-8588-4081-9741-
snemenToB 1. 1. Menneneepa a3c13edd696d
https://academy-
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB content.myschool.edu.ru/lesson/6e
2 XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 0 0 136259-0b9f-44a4-9892-
NCpuoI0B 4a0d5d05ef27
Knaccudukanus 1 HOMEHKIIaTypa https://academy-
3 oD I:(HX . . P 1 0 0 content.myschool.edu.ru/lesson/d7
COPTAHITIECKX Betec 7750e6-09f3-405a-802a-



https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/e5f2e5da-8588-4081-9741-a3c13edd696d
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/6e136259-0b9f-44a4-9892-4a0d5d05ef27
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288
https://academy-content.myschool.edu.ru/lesson/d77750e6-09f3-405a-802a-da9835991288

da9835991288

Bune XuMHueCKOU CBSI3U U TUIIEI

https://academy-
content.myschool.edu.ru/lesson/81

4 - - - -

KPUCTATMYECKUX PEIIETOK f9eala-d0c5-4e6e-8233
3feOef24a6fe
KonTtponsnast padora Nel o treme

5 «IloBTOpenue u yriay0OiaeHue 3SHaHUH

OCHOBHBIX Pa3JielioB Kypca 8 Kiiacca»
https://academy-

A KitaccHbUKAIIS XHMHIECKHX PeaKiaii content.myschool.edu.ru/lesson/73

10 Pa3JIMYHBIM IMPU3HAKAM cfefbd-cfb6-4e9f-992d-
a32958ee6bfb
https://academy-

IoHsITHE O CKOPOCTH XUMHYECKOM content.myschool.edu.ru/lesson/66

7 peakiuu. [ToHsATHE O TOMOTEHHBIX U 256083-2d71-4b3a-ab7b-
TeTEPOreHHBIX PEaKIUIX 5da241324b8f
[MoHsTHE 0 XUMUYECKOM PAaBHOBECHH. https://academy-

g ®dakTopsl, BIUSIONINE HA CKOPOCTh content.myschool.edu.ru/lesson/f6
XUMHYECKON PEaKIuy U TIOJI0KCHUE 8b3764-33€0-479f-9276-
XUMHYECKOTO PABHOBECHS 86ad520fd687

https://academy-

. OKHCIHTENbHO-BOCCTAHOBATCILHELS content.myschool.edu.ru/lesson/e3
peaKimm c5ce58-baf7-46ec-b763-

69ba4664990e

10 Teopus AEKTPONTUTHIECKOM https://academy-



https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/81f9ea1a-d0c5-4e6e-8233-3fe0ef24a6fe
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/73cfefbd-cfb6-4e9f-992d-a32958ee6bfb
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/66256d83-2d71-4b3a-ab7b-5da241324b8f
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/f68b3764-33e0-479f-9276-86ad520fd687
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/e3c5ce58-baf7-46ec-b763-69ba4664990e
https://academy-content.myschool.edu.ru/lesson/76ee69bb-9df2-4470-82ec-26957b8b25c0

JUucCcoluralnu. CunbHBbIC U cl1a0ble
QJICKTPOJINTBI

content.myschool.edu.ru/lesson/76
ee69bb-9df2-4470-82ec-
26957b8b25c0

https://academy-
content.myschool.edu.ru/lesson/65

11 Honnble ypaBHEHUS peaKkUnid 9c574b-8a01-45e0-a397-
18505ac007ec
https://academy-
XUMHUECKUE CBOMCTBA KUCIIOT U content.myschool.edu.ru/lesson/47
12 OCHOBaHUH B CBETE MPEACTABICHUI 00 d6aflb-698a-4050-8872-
AJICKTPOJIUTUYECKON JUCCOIHAITIHI a5372d5ab4ae
https://academy-
XUMHUYECKHE CBOMCTBA COJIEH B CBETE content.myschool.edu.ru/lesson/e7
13 IPEJCTaBICHUN 00 2IEKTPOIUTHUECKON aba987-f351-4d05-a264-
aucconanvu 0ba234f49ffd
https://academy-
content.myschool.edu.ru/lesson/c7
14 [lonsiTe 0 rugponu3e coneit 318b9d-2aae-4bc2-89e8-
2103e0868c46
15 O000111eHME U CUCTEMATU3ALNS 3HAHUMI
https://academy-
" Mpaxrracckas paGora Ne 1. «Pemenne content.myschool.edu.ru/lesson/22
SKCHEPUMEHTANIBHEIX 3a1a49)» be6efd-b011-429b-b0d0-
a6782513e849
17 KonTtponbHast pabota Ne2 o treme https://academy-



https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/659c574b-8a01-45e0-a397-18505ac007ec
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/47d6af1b-698a-4050-8872-a5372d5ab4ae
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/e7aba987-f351-4d05-a264-0ba234f49ffd
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/c7318b9d-2aae-4bc2-89e8-2103e0868c46
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/22be6efd-b011-429b-b0d0-a6782513e849
https://academy-content.myschool.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20

«INEKTPOIUTUYECKAS TUCCOIAALIUS.
XUMUYECKUE PEeaKIMK B PaCTBOPaxX»

content.myschool.edu.ru/lesson/00

72cdc7-acld-44dd-89c7-

9f1d1eb70b20

OO61as xapakTepuCTHKa raJoreHOB.

https://academy-
content.myschool.edu.ru/lesson/b6

18 XUMHYECKUE CBOWCTBA HA IPUMEPE 086ed4-e33e-499f-8ceb-
XJiopa eb946e07acde
https://academy-
Xnoposonopoa. ConsiHast KHCIIOTA, content.myschool.edu.ru/lesson/64
19 XUMUYECKHUE CBOWCTBA, MOIYYEHUE, fd0e7e-75b9-40f7-a675-
IpUMEHEHHE cf7e62aad0e2
https://academy-
IIpaxTrueckas pabora Ne 2 o Teme content.myschool.edu.ru/lesson/2f
20 «[lomyuenne consTHON KUCIIOTHI, a56edb-24b8-48de-8807-
u3ydeHue e€ CBOWCTBY edb0b851cab9
https://academy-
Brruuciienus 1o ypaBHEHUSAM content.myschool.edu.ru/lesson/51
21 XAMHUYECKUX PEaKLUi, €CIIU OOUH U3 e2d5cf-2222-490b-8dc0-
peareHToB /1aH B U30bITKE f87fcc8772b6
99 OO01mas xapakTepuCcTHKa SJIEMEHTOB
VIA-rpymisl
https://academy-
AJTIOTPOTIHBIE MOIU(PUKAIINY CEPBI. content.myschool.edu.ru/lesson/f9
23 HaxoxeHne cepbl i €€ COeTUHEHUI B 2ea7c9-e3a6-4195-b341-

npupoje. XMuMUYECKHE CBOKCTBA CEPBI

a61e3e2490d3



https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/b6086ed4-e33e-499f-8ce6-eb946e07acde
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/64fd0e7e-75b9-40f7-a675-cf7e62aad0e2
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/2fa56edb-24b8-48de-8807-edb0b851cab9
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/51e2d5cf-2222-490b-8dc0-f87fcc8772b6
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3
https://academy-content.myschool.edu.ru/lesson/f92ea7c9-e3a6-4195-b341-a61e3e2490d3

CepoBoaopoJi, cTpoeHHE, PU3HUECKUE U

https://academy-
content.myschool.edu.ru/lesson/fd

24 . . . .

XUMHUYCCKHUC CBOﬁCTBa 25ba95 73b0 44d5 9db8
0Oce613a77hab
https://academy-

Oxcupt cepbl. CepHas KMCIOTa, content.myschool.edu.ru/lesson/d4

25 (dusnueckre 1 XMMUYECKHE CBOMCTBA, e05dbf-2615-4¢c45-9a39-
IIPUMEHCHHE 622664355136
XUMHUYECKHE pCaKluu, JICKaAIe B
OCHOBC ITPOMBIIIJICHHOI'O cnoco6a https'//academy_

26 MOy HeHHS CEPHOM KHCIOTHI. content.myschool.edu.ru/lesson/95
XUMHYECKOE 3arpsi3HECHUE 881c67-1473-4346-h2cc-
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU 8ecs4cl16b6al
CCPLL

https://academy-

. BEIMHCIICHNE MACCOBOM [OMH BEIXOIA content.myschool.edu.ru/lesson/b4

MPOJYKTA PeAKI[HH 4f706e-efe8-4ecb-b626-
ff9710eea806
OO0m1as XxapakTepuCTUKa JIEMEHTOB https://academy:-

28 VA-rpymmer. A30T, pACTIPOCTPAHEHHE B content.myschool.edu.ru/lesson/7d
npupoe, GU3NIeCKre U XUMHUECKUE 4d7a30-3c8e-4ead-a5b0-
CBONCTBA c9cf7c36a42f

https://academy-
AmMHuaK, ero GpusnuecKue u content.myschool.edu.ru/lesson/4e

29 XUMUYECKHE CBOWCTBA, MOTyYeHNE U bd4383-2a33-401d-bb2b-

IIPUMEHEHHE

77902435d54d



https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/fd25ba95-73b0-44d5-9db8-0ce613a77ba5
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/d4e05dbf-2615-4c45-9a39-6aa664355136
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/9588fc67-14f3-4346-b2cc-8ec54c16b6a1
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/b44f706e-efe8-4ecb-b626-ff9710eea806
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/7d4d7a30-3c8e-4ea9-a5b0-c9cf7c36a42f
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d
https://academy-content.myschool.edu.ru/lesson/4ebd4383-2a33-401d-bb2b-77902435d54d

[IpakTuueckas padora Ne 3 o teme

30 «Ilomydyenne amMmmuaka, U3y4eHue ero
CBOMCTB»
31 A3oTHas KucioTa, e€ Gu3ndeckue u
XUMHUYECKUE CBOUCTBA
Hcnonb30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATbHBIX
32 ynoopeHuit. XuMHU4YeCcKOe 3arpsi3HeHHE
OKpYKaIOIIEH Cpeibl COETUHEHUSIMU
a3ora
https://academy-
Docdop. Oxenn pocdopa (V) n content.myschool.edu.ru/lesson/32
33 docdopHas kuciaoTa, GU3HIECKUE U 660a47-4080-456b-a005-
XUMHUYECKHE CBOMCTBA, ITOJIYICHHE 4bc4a77563aal
https://academy-
crons3oanne GochaTos B KauecTse content.myschool.edu.ru/lesson/cd
34 MUHEPAJIbHBIX YI0OpeHHIA. 3arps3HeHUE e32b7e-8b4c-4d10-8889-
MIPUPOIHOM cpenbl pochaTamu 349a85b99505
https://academy-
25 VIIeposi, pACTPOCTPAHEHHE B IPUPOJIE, content.myschool.edu.ru/lesson/02
du3nUecKrue U XUMHYECKHE CBOWCTBA €87919-0803-4f95-bb96-
2b66fee4d526
toa oo ——— hips:/Jacademy-
36 ’ content.myschool.edu.ru/lesson/52

poOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepona (1V)

ale7be-12c¢9-4a16-8953-



https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/32660a47-4080-456b-a005-4bc477563aa1
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/cde32b7e-8b4c-4d10-8889-349a85b995b5
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/02e87919-08b3-4f95-bb96-2b66fee4d526
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b
https://academy-content.myschool.edu.ru/lesson/52a1e7be-12c9-4a16-8953-4d1cec58396b

4d1cec58396b

https://academy-
content.myschool.edu.ru/lesson/78

37 VYronpHas KUCI0Ta U €€ CONIU ad63f8-6e16-4che-bald-
4cfcf033clde
[IpakTuueckas padora Ne 4 o reme hitps://academy-

28 "TloMyuer e YIIeKHCIoro ra3a. content.myschool.edu.ru/lesson/ab
KauecTBeHHast peakiius Ha KapOOHAT- 506455-a0ea-4f28-8617-
von" 07a52ad8f618

https://academy-
IlepBoHayabHbIC MOHSTUS 00 content.myschool.edu.ru/lesson/57

39 OpPraHUYECKUX BELIECTBAX KaK O 9aabf2-3852-435f-9¢34-

COCAMHCHMSX yriepoia bal273fd9a7a
https://academy-
content.myschool.edu.ru/lesson/40

40 Kpemuuii u ero coenHeHus 740cc9-19ea-472e-ab4f-

ade3dad50168
IMpaktuueckas padora Ne 5. Pemienue https://academy-

i SKCTIEPUMEHTATTHHBIX 3A7aY TI0 TeMe content.myschool.edu.ru/lesson/54
«Baxueime HeMeTaUIbl U UX 2fbaed-bed1-463f-a2f8-
COEAUHEHISD) ec775877b977
KonrponsHas pabora Ne3 o teme https://academy-

42 «BaxkHeime HeMeTaJuIbl U UX content.myschool.edu.ru/lesson/d9

COETMHEHMS

ed76cc-4eed-488b-aabl-



https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/78ad63f8-6e16-4cbe-ba1d-4cfcf033c14e
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/ab5d6455-a0ea-4f28-8617-07a52ad8f618
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/579aabf2-3852-435f-9c34-ba1273fd9a7a
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/40740cc9-19ea-472e-ab4f-ade3dad50168
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/542fbae4-bed1-463f-a2f8-ec775877b977
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda
https://academy-content.myschool.edu.ru/lesson/d9ed76cc-4eed-488b-aab1-dacfb9883eda

dacfb9883eda

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB.

https://academy-
content.myschool.edu.ru/lesson/3e

43 Meramnueckas CBsI3b U MeTaJUIMYECKast 098831-e7h6-4fa5-8743-
KPHUCTAJUIMYECKasl PEIIETKA. 6cc446e18abb
duznueckue cBOMCTBA METAILIIOB
https://academy-
XHUMHUYECKHE CBOWCTBA METAILIOB. content.myschool.edu.ru/lesson/90
44 DNEKTPOXUMHUYECKUH sl HAIPSKEHUI 2a45c5-6df5-418a-ba03-
METAJUIOB 67calf76fla3
OO61mue criocoObl TOTYYSHUST METAJUIOB. https://academy-
.5 e Tpr—— content.myschool.edu.ru/lesson/08
XUMUYECKHUX PEaKIUi, €CITH OJIUH U3 c48490-3924-477¢e-a190-
PEareHTOB COACPKUT IMTPUMECH 91167c1f8674
https://academy-
content.myschool.edu.ru/lesson/3d
46 [ToHsITHE O KOPPO3UH METAILTIOB 110449-569d-4da7-8e18-
2474aed96fdf
https://academy-
content.myschool.edu.ru/lesson/7d
47 [llenounble MEeTaTIbI 3e8ebb-1fad-4bfa-a855-
1d970d213a82
48 OKcuasl ¥ TUAPOKCHIBI HATPUS U KAJIHS
49 [1lerouHO3eMeNbHBIE METAILTBI — https://academy-

KaJIbIIMA U Mardui

content.myschool.edu.ru/lesson/38



https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/3e098831-e7b6-4fa5-8743-6cc446e18ab6
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/902a45c5-6df5-418a-ba03-67ca1f76f1a3
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/08c4849b-39a4-477e-a190-91167c1f8674
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/3d110449-569d-4da7-8e18-2474aed96fdf
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/7d3e8ebb-1fa4-4bfa-a855-1d970d213a82
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4
https://academy-content.myschool.edu.ru/lesson/38098433-ea37-4eda-ac90-64dc5857a2b4

098433-ea37-4eda-ac90-

64dc5857a2h4
50 Baxueiimue coefMHEHUS KaJIbLIUI
51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
https://academy-
52 HKECTKOCTD BOJBI U CIIOCOOH! 68 content.myschool.edu.ru/lesson/db
yCTpaHeH s fb6fc3-eb3e-4d6¢c-8965-
baaaad574020
https://academy-
IIpakTuueckas padora Ne 6 mo Teme content.myschool.edu.ru/lesson/a4
53 "KECTKOCTL BOABI U METOEI €8 452dab-4cd2-42f4-aa49-
ycTpaHeHus" ad598f68fe44
https://academy-
content.myschool.edu.ru/lesson/94
54 AnroMuHHi 5e5e8e-3770-4396-befs-
f110f22d14f4
55 AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCHIA
https://academy-
content.myschool.edu.ru/lesson/8f
56 Keneso 9ea2f6-5ca2-47bf-87f2-
975545b3c948
OI( HNABbI, TH KCHUJIbI U JIN JKEJIC3a httDS://academV-
57 CHJIBL, THIAPOKCHA o ees content.myschool.edu.ru/lesson/f4

(1) u xene3a (111)

4e6ab0-fda3-4055-8fff-



https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/dbfb6fc3-eb3e-4d6c-8965-baaaad574020
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/a4452dab-4cd2-42f4-aa49-ad598f68fe44
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/945e5e8e-3770-4396-bef8-f110f22d14f4
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/8f9ea2f6-5ca2-47bf-87f2-975545b3c948
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec
https://academy-content.myschool.edu.ru/lesson/f44e6ab0-fda3-4055-8fff-a99411f84bec

299411f84bec

58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI
[TpakTudeckas padora Ne 7. Pemenue https://academy-
KCITEPUMEHTATHHBIX 337124 110 TeMe content.myschool.edu.ru/lesson/72
59 - - - -
«BaxHeu1me MeTajuibl U UX 22b10c-2d4b-401d-90b8
COEIMHEHUS b24530874d0c
Brruucnenus no ypaBHeHUAM
XUMHNYCCKHUX peaKHHﬁ, €CJIN OINH U3
6 O peaFeHTOB JIaH B I/I36I>ITKC NN
COAEPKUT IpuMecH. Beruncnenus
MacCOBOM JOJH BBIX0OJIa MPOAYKTA
peaKIuu
61 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
Kontponbnas pabota Ne4 o reme
62 «BaxHeu1ie MeTajuIbl 1 UX
COEIMHEHUS
https://academy-
BeliiecTsa i MATEPHATH B content.myschool.edu.ru/lesson/cb
63 - - - _
[MOBCEAHEBHOM KU3HU YEI0BEKA 5ef102-7¢42-4fcb-a89f
580ec2234cd0
https://academy-
XUMHYECKOE 3arps3HEH e content.myschool.edu.ru/lesson/6d
64 oKpysKatomeli cpess! 721d3d-03ef-43¢6-bd63-
€982d34d1836
65 PoJtb XUMUU B peIICHUH YKOJTOTHIECKUX https://academy-

npoOem

content.myschool.edu.ru/lesson/14



https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
https://academy-content.myschool.edu.ru/lesson/7222b10c-2d4b-401d-90b8-b24530874d0c
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PesepBHbIil ypok. O0001ICHHE U

66 . 1
cUCTeMaTH3alus 3HaHUH

67 Pe3epBHBIiT ypOK. 0606?1eHHe u 1
cUCTEeMaTH3aIHs 3HAHUH

68 PesepBHbIii ypoK. O606iueHHe u 1
cUCTEMaTH3aIlHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O0 68

[TPO'PAMME




ITPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOH OBPA3OBATEJIbHOU ITPOI'PAMMBbI
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NpoBePsIEMOro
pe3yJabTara
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8 KVIACC

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

Ilo Teme: ((HCpBOHaLIaJ'IBHI)Ie XHUMHWYCCKUC ITOHATHS

pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX TOHSTHI: aToOM, MOJIEKYJa,
XUMHUYECKUHA 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(oHOpOHASI U HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIsIpHasE Macca, KOJIMYECTBO BEUIeCTBa, MOJIb, MOJSpHas Macca,
MaccoBas J0Js1 XUMHYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBIN 00BEM,
XUMHUYECKas peakius, KiaccuPHUKalusl peakiHil: peaklud COeTUHEHHUS,
peaKuy Pa3lIoKEHUsS, PEaKIMH 3aMCEIICHHS, PEakIuu OOMEHa, DK30- U
SHAOTEPMHUUYECKUE pEeaKIHuH, TemIoBo dd(deKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIIECTBA (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HWIUIIOCTPUPOBATHL B3aMMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATHH U
IPUMCHATD OTH IIOHATHUSA IIPU OIIMCAHHUU BCHICCTB U UX npeBpameHI/Iﬁ

UCTOJB30BAaTh XMMUYECKYI0 CHUMBOJHKY JUIS COCTAaBICHHS (OPMYI
BELIECTB U YPAaBHEHUI XUMHUYECKUX PEAKLIAN

pPacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O yU€HUs, 3aKOHa ABOraipo

OMPEACIIATH BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCOANMHCHUAX

KJaccu(uuupoBaTh XUMHUYECKHE peakuuu (M0 YHUCIy U COCTaBy
YYacCTBYIOUIMX B PEaKIMU BEIIECTB, IO TEIUIOBOMY (P (DEKTY)

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYIO MACChI BEIICCTB

BBIUHCIISATH MAacCOBYIO [IONIF0 XHMMHUYECKOTO »dJeMeHTa 1o ¢dopMmyle
COCIMHCHHUS,

BBIUUCIIATE MAaCCOBYIO JOJIIO BCHIECCTBA B PACTBOPC

IPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl TO3HAaHUS — HaOJIIoACHueE,
U3MepeHue, MOIETMPOBAaHNE, SKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN)

IIo Teme: «BaxHelime IpCACTABUTCIIM HCOPTaHUYICCKUX BCIICCTB»

PaCKpBIBATH CMBICII OCHOBHBIX XHUMHUYCCKHUX MMOHSATHUH: OKCH[, KHCJIOTA,
OCHOBAHUE, COJIb

ONpEAEATh IPHUHAJIEKHOCTh BEIIECTB K OINPENEIEHHOMY Kiaccy
coeuHeHui no popmynam

KJ'IaCCI/I(i)I/II_[I/IpOBaTI) HCOPraHNYCCKUEC BCIICCTBA

XapaKTCPU30BaATh (OHI/ICBIBaTB) OGH.II/IC XHUMHUYECKHE CBOMCTBa BCIICCTB
PA3JIMYHBIX KJIACCOB, IMOATBEPIKAAA OMMCAHUEC ITPUMEPAMH MOJICKYIIAPHBIX



2.5

2.6

2.7

3.1

3.2

3.3

3.4

3.5

3.6

3.7

Kon
NMPoBePSIEMOro
pe3yabTara

YPaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXXHOCTM IIPOTEKaHUs XHUMHUYECKMX [PEBpALCHUN B
Pa3JIMYHBIX YCIIOBHAX

ClleZIoBaTh ~ TPaBWJIaM  IOJIb30BAaHMSI ~ XUMHYECKOW  IMOCYIOH U
nabopaTopHBEIM 000pYAOBaHHMEM, a TaKKe TMpaBuiIaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH TI0 BBIIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB [0 TIONYYCHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpOAAa W KHUCIOPOJA), IPUTOTOBJICHUIO
pacTBOpPOB C OMNPEACIEHHON MAacCOBOM J0JIEW PACTBOPEHHOIO BELIECTBA,
IUTAHUPOBaTh W TPOBOJAUTH  XMMHUYECKHE  JKCIIEPUMEHTHI  IIO
pacro3HaBaHUIO PACTBOPOB MIETOYEH M KHUCIOT C MOMOUIBI0 WHAUKATOPOB
(;makmyc, penondragenH, METUIOPAHXK U IPYTHe)

IIPOBOJIUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOMN pEaKIIUU

IIo Tteme: «llepmognueckuii 3akoH u Ilepmommueckas cucrema
xumuueckux anemeHroB JI. WM. MenneneeBa. CrpoeHue aTromoB.
Xumunyeckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIII

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IOHATHH: SApO aroma,
NEKTPOHHBIA  CJIOM aToMa, aroMHas OpOuTalb, paguyc aroma,
XUMHMYECKas CBSA3b, INOJSAPHAs W HENOJIsIpHAas KOBAJICHTHAs CBSA3b,
QJICKTPOOTPUIATCIIbHOCTb, MOHHAA CBA3b, MOH, KaTUOH, AHWOH, CTCIICHbL
OKHCJICHUS

KHaCCI/IQ)I/IHI/IpOBaTb XUMHNYCCKHNEC 3JICMCHTBI

ONMCHIBATH M XapakTepus3oBaTh TabmuuyHyro ¢opmy Ilepunoanyeckoii
CUCTEMBl XMMMYECKHX D3JIEMEHTOB: pa3iauyaTb MOHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mobdounas noarpymnmna (b-rpynma)», «manbie»
U «OO0JbIINEY MEPUOIbI

packpsiBaTh cMbica  Ilepuommueckoro 3akona J[.MI. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPHOJIUYECKON 3aBUCHUMOCTH CBOMCTB
XMMHMUYECKHX IJIEMEHTOB OT UX IOJ0XKeHUs B [lepnoanueckon cucreme

COOTHOCHUTb 0003HaueHMs, KOTOpbIE UMeI0TCs B Tabauue «lleprnognueckas
cucreMa XuMHueckux auieMeHToB [I.MI. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB U
3aps spa, OOIlee 4YMCIO 3JEKTPOHOB U paclpesielieHne HuxX 1o
AJIEKTPOHHBIM CJIOSIM)

OMpPEACIIATh CTCIICHb OKUCIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCINHCHUAX

OMPCACIIATE BUI XUMHYECKOM CBS3U (KOBaHeHTHaH u I/IOHHaSI) B
HCOPTaHNYCCKUX COCANHCHUAX

9 KJIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus
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IIo Teme: ((BGIJ_IGCTBO U XUMHYCCKasA pCaKI s>

pacKpbIBaTh  CMBICII  OCHOBHBIX XHUMHUYECKHUX IIOHATHUM: pacTBOD,
BJIEKTPOJUTBI,  HEJJIEKTPOJIUTBI,  JJIEKTPOJMTHYECKAST  JUCCOLIMALMA,
peaknmyy HMOHHOrO0 OOMEHa, KaTajlu3aTop, XHUMHYECKOE pPaBHOBECHE,
oOpaTuMbie U HEOOPATUMEBIE PEAKIINH, OKUCIUTEILHO-BOCCTAHOBUTEILHBIC
peaKuyM, OKUCIUTEIh, BOCCTAHOBUTEb, OKHCICHHUE W BOCCTAaHOBJICHUE,
aiotpornus, aM(pOTepHOCTh, XUMUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAS,
MeTaJUITMYecKas), KPUCTAUIMYECKass pemeéTka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKiuu

HWIUIIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKHUX MOHATHH U
IIPUMCEHATH 3TU IMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

COCTAaBJIATH ypaBHCHI/ISI BHCKTpOHHTquCKOﬁ aucconualinmin KHCIIOT,
1IeIo4eii ¥ CoJeH, MOJTHBIC ¥ COKPAIIEHHBIC YPAaBHCHUS PEAKIIU HOHHOTO
obMeHa

PaCKpbIBaATh CYHIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
IMOCPCACTBOM COCTABJICHUA 2JICKTPOHHOT'O OajaHca 3THX peaKHI/Iﬁ

IIPOBOJIUTH PACYETHI II0 YPABHEHHUIO XUMUYECKOMN pEeaKIINU

Ilo Temam: «Hemerammel u uX COCIUHCHUA» U «MeTtanapl W HUX
COCAUHCHMUA»

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W crenu(puuecKkue XUMHYCCKHE
CBOMCTBA TMPOCTHIX U CIOXKHBIX BEILIECTB, IOATBEPXKAas OMHCAHHE
MpUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YpPaBHEHHUH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIIHii

COCTaBJISITb  YPABHCHUA peaKuHﬁ, MOATBCPIKAAOMIUX CYHIECCTBOBAHUC
TCHETHYCCKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHHS,
BO3MOKHOCTH TIPOTEKAHHS XUMHUYECKMX TPEBPAIICHUNA B Pa3IUIHBIX
YCIIOBUSIX

cleoBaTh ~ MpaBWJIaM  TOJb30BAaHUS ~ XMMHUYECKOW  TOCyIOoH  u
nabopaTOpHBIM O0OpYJOBaHUEM, a TaKXKe TpaBWIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKUHUSMU IO BBIIIOJHEHHUIO
na60paT0prlx XUMHUYCCKUX OIIBITOB IO IOJNYYCHUIO U CO6I/IpaHI/IIO
ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOTO Ta3a)

MPOBOJUTh  PEAaKIMH, TOATBEP)KIAIOIINE  KA4YeCTBEHHBIM  COCTaB
Pa3NIUYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPUI-, OpOMMJ,
nonun, kapoonat, pocdar, cuIMKaT, CylabpaT, THIPOKCHI-UOHBI, KATHOHBI
aMMOHMSI, MOHBl H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPTaHUIECKUX BEIIECTB

[To Teme: «XuMHS 1 OKpYKaroIas cpeay

pacKpbIBaTh CMBICI OCHOBHBIX XmMuyeckux mnoHstuil: IIJIK Bemiectsa;
KOPpO3HsI METAJUIOB

IMPUMCHATH OCHOBHBIC OIICpaIliu MBICIUTEIbHON IeATEIbHOCTH — aHAIU3 U



Kon

11

1.2

1.3

14

1.5

1.6

1.7

2.1

CHUHTE3, CpaBHEHHE, OO0OOIIeHHe, CHUCTEMATH3aIUIO,  BBLISBICHUC
MPUIMHHO-CIICACTBEHHBIX CBS3€H — /I M3YYCHHsS] CBONCTB BEIECTB M
XUMHYECKUX PEAKIMi; €CTeCTBEHHOHAYYHBIE METOAbl TO3HAHUS —
HaOII0JIcHNEe, U3MEPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT (pEaIbHBIA M
MBICJICHHBIN )

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
8 KUIIACC

IIpoBepsieMblii 3JIEMEHT COIePKAHUS
[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

IIpenmer xumuu. Posb XUMUU B KU3HU YEJIOBEKA. XUMUA B CUCTEME HayK. Tena u
BelecTBa. GU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE BEIIIECTB

[TonsTe o meromax Mmo3HaHus B XuUMHH. YucTele BemiecTBa U cMecd. CrocoObl
pas3aeneHus cmecen

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
IIpocTeie u cnoxHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

Xumnueckass ¢Gopmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHX JIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENIbHAs aroMHass Macca. OTHOCHUTEIbHas
MOJIEKYJIApHas Macca. MaccoBast 10JI1 XMMUYECKOIO JIEMEHTA B COCUHCHUH

KonuuectBo BemniectBa. Mosib. MossipHas Mmacca. B3auMocCBsi3b KOJIMYECTBA, MACCHI
U 4YWClIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacuérsl mo ¢GopmynamM XUMHYECKHX
COeIMHEHUN

duznyeckue U XMMHUYECKHE SBICHMS. XUMUYECKas peaklus U €€ NpU3HaKu. 3aKOH
COXpaHEHMsI MacChl BeHIecTB. XuMmuueckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKHX peakluil (COeMHEHNs, pa3I0KeHus, 3aMeleHUs], OOMEHa)

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIIOW, C TIpaBHUJIAMH
paboThl B TabopaTopuu U MpHUEMaMH 0OpalleHus ¢ 1abopaTOpHBIM 000PYIOBAHUEM,
U3Y4YEeHHUE U OnucaHue (PU3MYECKUX CBOMCTB 00pa3ll0B HEOPraHMYECKUX BEIIECTB,
HaOmroeHne (usnueckux (MaBjieHHe BOCKa, TassHUE JIbJa, pacTHpaHHe caxapa B
CTYIIKe, KWUIIEHHE M KOHJEHCAalMsl BOJbl) M XUMHYECKUX (TOpEHHE CBeuH,
IPOKAJIMBaHUE MEIAHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KHUCIOTOW) SBICHUM,
HAOJIIOJICHUE M OIMCaHWe TPU3HAKOB TMPOTEKAHMSI XUMHUYECKHX peakIuil
(pa3noxeHue caxapa, B3aUMOJAEHUCTBUE CEPHOM KHCIOTBI € XJIOpUAOM Oapus,
paznoxxerne ruapokcuna menu(ll) mpu HarpeBaHwm, B3aMMOJIEHUCTBHE XKeye3a C
pactBopom conu meau(Il), uzyuenue cnocoGoB paszaeneHust cMecel (C MOMOIIbIO
MarHura, (uiabTpoBaHWE, BBIIApUBAHUE, AUCTWUIALNSA, XpomaTorpadus),
IPOBE/ICHUE OYMCTKU TOBAapEHHOW CONM, HAONIOJEHHE W OIMCAHUE Pe3yJbTaToB
MIPOBEJICHUS OIbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaccChl, CO3/IaHue
MoJieneil MoJieKyI (IapOoCTEPIKHEBBIX )

Baxueiiiine NpEACTAaBUTCIIN HCOPTraHNYCCKUX BCIICCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3myxa. Kucioposa — 37€MeHT U MPOCTOE BEIIECTBO.
HaxoxneHue Kuciaopoia B MpHpoJe, (PHU3MUECKUE M XUMHUECKHE CBOMCTBa
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(peakuuu rtopenus). Okcunbl. [Ipumenenwe xkuciopoma. CrocoObl TOTydeHUs
KHUCIIOpoJla B J1a0opaToOpuu U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — ajutoTponHas MoAU(UKAIUSA KUCTIOpOaa

TemnoBoil 3pPexT XUMUYECKOM peakluu, TEPMOXUMUYECKUE YpPaBHEHHS, 9K30- U
OHAOTEPMUYECKUE peakuuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3]yXa,
yCUJIEHUE MapHUKOBOTO 3(pdeKTa, pa3pylieHrne 030HOBOIO CII0s

Bonopon — smemeHT u mpocroe BemiecTBo. HaxokleHwe Bogopojia B HPHUPOJE,
duznYecCKre U XMMHUYECKHE CBONCTBA, IPUMEHEHHUE, CIIOCOOBI moydeHus. Kucmorsl
U COJIH

Monsipublii 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM

®dusnueckue CBOMCTBA BOJbl. Bona kak pactsopurens. PactBopsl. HackleHusie u
HEHACBILICHHBIE pacTBOpbl. PacTBopuMOCTh BemecTB B Boae. Maccosas nons
BelIeCcTBa B pacTBope. XMMHUECKHE CBOWCTBA BOJbl. OcHOBaHMs. Ponb pacTBOpoB B
IPUpPOLE U B JKU3HU ueioBeka. KpyroBopor Boasl B mpupoie. 3arpsi3HEHUe
IpUPOHBIX BoA. OXpaHa M OYMCTKA IPUPOJHBIX BOJ

Knaccugukanus Heopranndeckux coennnenuii. Oxcunpl. Knaccugukanus okcuaos:
cojieoOpa3yromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHbIE) U Hecoeo0pa3yroume.
Homenknatypa okcugoB. Pusznyeckue U XHUMHUYECKHE CBOWCTBA OKCHJIOB.
[Tonydyenue okcuaoB

OcHoBanus. Knaccudukanuss ocHOBaHHM: MIENOYH M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®dusnueckue M XHUMHUYECKHE CBOWCTBA OCHOBAHHIA.
[Tonydyenne ocCHOBaHHI

Kucnotel. Knaccudpukanus kucnor. Homenknatypa xkucnor. dusuueckue u
XAMHUYECKUE CBoOiicTBa KUCHOT. Pan aktuBHoctu MeTtawioB H.H. bBexerosa.
[Tonyyenue kucnot

Comu. Homenknarypa cosneil. @uznueckue U XUMHUYECKHE CBOMCTBA COJICH.
ITommy4yenue conen

I'eneTnueckas CBA3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COeIUHEHUI

XVMMHUYECKUH DKCIIEPUMEHT: KaU€CTBEHHOE OINPEACIEHUE COAEPKaHMsI KHCI0poia B
BO3/yX€, MOJIy4eHHe, cOOMpaHue, paclio3HaBaHWE U M3y4YEHUE CBOWCTB KHUCIOpO/a,
HaOJr0IeHNe B3aUMOJICHCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBUSI BOSHUKHOBEHHMS U
IpeKpaleHus TOpeHus (Ioxapa), 03HaKOMJIEHHE ¢ 00pa3iaMi OKCHJIOB U OIMCaHUE
UX CBOMCTB, MOTy4YeHHUE, cOOMpaHue, pacro3HaBaHUe U U3yYyeHHEe CBOMCTB BOJIOPOJIa
(ropenue), B3aumojeiictBue Bojgopona ¢ okcuaoM wMeau(Il) (Bo3mokHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB), HAOIIOACHNE 00Pa3lloB BEIIECTB KOJIUYECTBOM
1 Momb, wuccienoBaHHE OCOOCHHOCTEH pacTBOPEHHS! BELIECTB C PazIUYHON
pPacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OMNPEIECIEHHON MaccoBOMl noiel
PacTBOPEHHOTO BEIIECTBA, B3aUMOJICMCTBHE BOJBI C MeTaulaMH (HAaTpHEM U
KajblieM) (BO3MOXKHO  HCIOJb30BAHWE  BHUAEOMATEPUAIOB),  OMNpeAeTeHHE
pPacTBOPOB KHUCIIOT U IIENO0Uel C MOMOIIBI0 WHANKATOPOB, UCCIIeI0BaHNEe 00pa3lioB
HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIAcCOB, HAOIIOJACHHWE M3MEHEHHs] OKPACKU
MHIMKATOPOB B PAacTBOPAx KUCJIOT U HIeJoued, U3yuyeHue B3auMOIEHCTBHS OKCcHIa
menu(Il) ¢ pacTBOpoM CepHOM KHCIOTHI, KHCIOT C METallaMH, peaKIui
HeUTpanu3anuy, MOJydeHHEe HEPAaCTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OJIHOTO
MeTajljia IpyruM M3 pacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 10 TEME
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1.2

«BaxkHenmme KJI1acchl HEOPraHUYECKUX COSIUHEHHUIN»

Ilepuonnueckuii 3akoH u Ilepuonuueckas cucrtemMa Xxumuyeckux snementos JI.M.
MenneneeBa.  CtpoeHue  aToMoB.  XuMHueckas  CBsi3b.  OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKITUU

[lepBble MOMBITKU KiIaccH(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIE M IICIIOYHO3EMEIbHBIE METAJUIbl, TaJIOreHbI,
WHEPTHBIE Ta3bl). OJEMEHThl, KOTOpble O00pa3yloT aM(OTEepHbIE OKCHABI U
TUAPOKCHIbI

Ilepuonnueckuii 3akoH. Ilepronnueckas cucrema XuMuU4Yeckux saemeHToB JI.U.
MengeneeBa. Koporkomnepuonnas u amuHHONepuomHas (opmbl [lepumomudeckoit
cucremMbl xumudeckux osnemeHtoB JI.M. Menneneea. Ilepuonbl W rpynimsbl.
®u3nuecKuil CMBICI MOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOA U TPYIIIILI DJIEMEHTA

Crpoenue atomoB. CocraB aToMHbIX sifep. M3ortombl. Dnexktponbsl. CtpoeHue
JJIEKTPOHHBIX ~ 000JI04eK  aTOMOB  MepBbIX 20  XMMHYECKMX  3JIEMEHTOB
Ilepuonnueckorn cucremsl .M. MengaeneeBa. XapakTepucTuKa XUMHUYECKOTO
3J€MEHTa 10 ero nojoxxenuto B [lepuonnueckoii cucreme /.M. Menneneena

3aKOHOMEPHOCTH  M3MEHEHMsSI  pajuyca aTOMOB XHUMHUYECKHX  DJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM M NEpHoJiaM. 3HAaYEHUe
Ilepuoanueckoro 3akoHa u Ilepuoanveckor CUCTEMbI XUMAYECKUX AJIEMEHTOB IS
pa3BUTHSA HAyKU U npakTuku. /.M. MeHnneneeB — yu€Hbli U rpakx1aHUH

Xumuyeckass  cBsi3b.  KoBaseHTHass  (moysipHasi U HEMOJSIpHAsl)  CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenedpr okxuciieHus. OKUCIHTENLHO-BOCCTAHOBUTEIILHBIE pCaKIuu. Hpoueccm
OKHCJICHHUS B BOCCTaHOBJIEHU. OKHCIIUTEIN 1 BOCCTAHOBUTEIIN

XVUMHYECKUH SKCIIEPUMEHT: U3ydYeHHE 00pa3lioB BEIIECTB METAUIOB U HEMETAJLIOB,
B3aMMOJEICTBUE TMAPOKCUIA LIMHKA C PACTBOPAMHU KHUCJIOT M ILEI0YEH, TPOBEIEHNE
OTIBITOB, MJUTFOCTPUPYIOLIUX NPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENBHBIX pEeaKLIU
(ropeHue, peakIuy pa3ioKeHus, COeTMHEHNS)

9 KJIACC

IIpoBepsieMblii JJIEeMEHT COAEPKAHUSA
BemiectBo n xumunyeckas peakuus. [lopropenue

Ilepnonnueckuii 3akoH. [lepmoanueckas cucremMa XMMHYECKMX 3ieMeHToB JI.U.
Mengeneea. CtpoeHue aroMoB. 3aKOHOMEPHOCTM B W3MEHEHHM CBOMCTB
XUMHYECKHUX DJIEMEHTOB IMEPBBIX TPEX MEPUOMOB, KA, KAIbLUUA U UX COCANHEHUN
B COOTBETCTBHH C IIOJIOKEHUEM DJIEMEHTOB B lIeproanueckoil cuctemMe u CTpOeHUEM
MX aTOMOB

CrpoeHue BeliecTBa: BUAbI XUMHUUECKOW CBS3U. THUIBI KPUCTANTMYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAUIMYECKON PEMETKH W BHUIA
XuMHYecKkor cBs3u. Kiaccupukanus ¥ HOMEHKJIATypa HEOPTaHHMYECKHX BEIIECTB
(MexXIyHapoaHas ¥ TPUBUATIbHAS). XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
pa3JIMYHBIM  KJacCaM  HEOPraHMYECKUX  COCIMHEHUH, TEHETUYeCKass  CBA3b
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HCOPTaHNUYCCKUX BCIICCTB

Knaccudukamuss XMMUYEeCKUX pEaKUUi M0 pasluYHBIM NpH3HAKaM (110 YUCTy U
COCTaBy y4aCTBYIOUIMX B PEAKLMHU BEIIECTB, MO TEINIOBOMY 3P (HEKTY, IO H3MEHEHHIO
CTENCHEH OKHUCICHUS XHUMHUYECKUX ODIEMEHTOB, MO OOpPAaTHMOCTH, IO Y4YacTHIO
KaTajau3aTopa). JK30- U SHAOTEPMHUUECKHE PEAKLUH, TEPMOXUMHUUECKUE yPaBHEHUS.
[ToHsITHE O CKOPOCTH XMMUYECKON peaKIuu

[TonsitTue 00 OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKMX peakuusx. [loHsTHe o0
TOMOTEHHBIX U TETEPOreHHBIX peakuusx. [loHsATHE O XUMHUYECKOM pPaBHOBECHUHU.
@DakTophl, BIMSAIONIME HAa CKOPOCTh XHWMHUYECKOW pPEaKIUH U  IOJO0XKEHHE
XUMHUYECKOT'O PAaBHOBECHUSI

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, JIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHOM  peakiuu.  CocTaBieHHE  ypaBHEHHH  OKHUCIHUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUI C HCIIOJIb30BAHUEM METO/Ia IIEKTPOHHOTO OanaHca

Teopust 3JIEKTPOIUTHYECKON AUCCOLMALMM. OJIEKTPOIUTHI U HEDIEKTPOJIMTHI.
Karnonsl, aHnoHbl. MexaHU3M JUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BUAAMH
xumuyeckoi cBs3u. Crenenp aucconuauud. CUIIbHBIE M Cla0ble 3JIEKTPOJIUTHI.
Peakuuu nonHoro ooMeHa. Y cioBus NpOTEKaHUs peakluii HOHHOrO 0OMEHa, MOJIHbIE
U COKpallEHHblE HOHHBbIE ypaBHEHMs peakuuil. CBONCTBa KHCIOT, OCHOBAHHMHU U
coJIeli B CBETE MPEACTaBICHUH 00 IEKTPOIMTHYECKOH quccormanuy. KauecTBeHHbIE
peakuuu Ha HOoHBL. [loHATHE O rMApOIM3E conen

XHUMHUYECKUH SKCIEPUMEHT: 03HAKOMIICHHE C MOJEISAMU KPUCTAIUINYECKUX PEIETOK
HEOPraHMYECKUX BEUIECTB — METAJUIOB M HEMETAJUIOB (rpaduta U anMasa), CI0KHBIX
BEUIECTB (XJIOpUAA HATpusl); HCCIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOU
peakuuu oT BO3JICHCTBUS pa3IMYHBIX (hakTopoB; HCCIIEI0BAHKE
AJNEKTPONPOBOJAHOCTA  PacTBOPOB  BEIIECTB, IIpolecca JUCCOLMAIMU  KHUCIOT,
menoyed U cosel (BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEPUANIOB); IpPOBEIECHHUE
OMBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKK NPOTEKaHWs peakUMil HMOHHOro oOMeHa
(oOpa3oBaHue ocajka, BbIJEJNCHHE ra3a, oOpa3oBaHHE BObl);  OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEeaKIuil
(ropeHue, peakIUH pas3lIoKEHUs,, COCTUHEHHs); paclo3HaBaHHE HEOPraHMYECKUX
BEUIECTB C  IOMOIIBI0O  KAayeCTBEHHBIX  pEaKIUil Ha  HOHBI,  pEUICHHE
HKCIIEPUMEHTANIbHBIX 3a7a4

HewmeTannel 1 UX coeIMHEHUS

OO6mas xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CTpoeHHe M (PU3MUECKUE CBOWCTBA MPOCTHIX BEIIECTB —
rajJjoreHoB. XHWMHUYECKHE CBOICTBA Ha mpuMmepe xjopa (B3aUMOJECUCTBHE C
MeTajulaMH, HeMeTalylaMM, Iienoyamu). XiopoBopopona. ConsHas —KHCIOTa,
XUMHYECKHE CBOWCTBA, MOTydeHe, IpuMeHeHne. J{eficTBre XIopa 1 XJI0poBOI0poIa
Ha OpraHu3M 4elioBeka. BaxkHel1me XJIopuIbl ¥ MX HAXOXKACHUE B IPUPOJIE

OO6mas xapakrepucTuka 3y1eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTepHble cTerneHu okuciaeHus. CTpoeHue W (QU3NYECKHe CBOICTBA MPOCTHIX
BEIIECTB — KHCIOpPOJa U cepbl. AJUIOTPOINHbIE MOJU(UKALUN KUCIOPOJa M CEpHI.
Xumuyeckue cBoiicTBa cepbl. CepoBOIOpO, CTPOEHUE, PUBNYECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa,
dusnyeckne U XUMHUYECKHE CBOMCTBA (0OLIMe KaK MpeICcTaBUTeNs Kilacca KUCIOT U
cneunduyeckre). XUMHUYECKHE PEaKIUH, JIeKallMe B OCHOBE MPOMBIIIJICHHOTO
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croco0a moxydeHus: cepHoi KucioThl. Ilpumenenue. Conu cepHOW KHCIOTHI,
KadyecTBEHHasl peakuus Ha cyibdar-uoH. HaxoxxneHue cepbl U €€ coeiMHEHHH B
npupoje. XHMHUYECKOE 3arpsi3HCHHE OKPYXKAIOWIEH Cpelbl COCIMHEHUSIMU CEpbI
(KMCIIOTHBIE ~ JTOKAM, 3arps3HEHHe BO3AyXa M  BOAOEMOB), CIOCOOBI  €ro
IIPEAOTBPALLECHUS

OOwmast xapakrepucTika 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENCHU OKUCICHUSA. A30T, pacpocTpaHeHHe B MPUPOJE, GU3NIECKUE
U XUMHu4eckue cBoictBa. Kpyrosopor azora B npupoje. AMMUaK, ero pu3snueckue u
XUMHUYECKHE CBOWCTBA, MOMydyeHHe U npuMeHeHne. Com aMMOHMS, UX (pU3UUECKUe
U XMMHMYECKHE CBOMCTBA, NpUMeHeHue. KadecTBeHHas peaklys Ha MOHbI aMMOHHMS.
A3OTHas KUCIIOTa, €€ mosyuyeHue, (pu3nuecKkue 1 XMMUYECKHe CBOMCTBA (00IIMe Kak
IpeJCTaBUTEN Kjlacca KUCIOT M crneuududeckue). Mcnonab3oBaHMe HUTPATOB U
coJieli aMMOHHUSI B Ka4eCTBE MHHEPAIbHBIX YAOOpeHH. XUMHUECKOE 3arps3HEHUE
OKpY’)Kalolled cpeapl COEAMHEHUSMH a30Ta (KUCIOTHBIE JIOKIH, 3arps3HEHue
BO3/1yXa, [1I04YBbI U BOJOEMOB)

®ocdop, ammorponHble Moaudukanuu Qochopa, (U3NUECKHE U XUMHUECKHUE
cBoiictBa. Oxcup docdopa(V) u dochopnas kucnora, PuU3ndecKue U XUMUIECKUE
cBOiicTBa, modydyeHue. lcmonp3oBanue ¢(ocdaroB B KadecTBe MHHEPATbHBIX
ynoopeHuit

O6mas xapaxkTepuctuka 31eMeHToB [VA-rpymnmnbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHUCICHHUS. YTIJIEepOoJ, aJIOTPOINHbIE MOAU(PUKAIUH,
pacrpocTpaHeHue B mpupoje, GU3HMYECKue U XMMHUYECKHUE CBOMCTBA. AJCOpOLIHS.
KpyroBoport yriepona B npupojie. OKCHIbI yriepoaa, ux (u3ndeckue 1 XuMHUUECKue
CBOICTBa, JEHCTBME HA JKUBbIE OpPraHU3Mbl, IIOJIy4EHHE U IPHUMEHEHHUE.
OKkosoruyeckue mpobieMbl, cBs3aHHble ¢ okcuaoM yriepona(lV); rumoresa
MI00aTBHOTO MOTEIUICHHUS KJIMMaTa; MapHUKOBBINA d(PdekT. YronpHas Kuciora u eé
coinM, MX (u3Mueckue M XHMMHUYECKHE CBOICTBa, MOJyYeHHE M TNPUMEHEHHE.
KauectBenHast peakius Ha kapOoHaT-MOHBI. Vcrnonb3oBaHue kapOOHATOB B OBITY,
MEAMIIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE

[lepBoHauyanbHble MOHATUS OO0 OPraHMYECKUX BELIECTBAX KaK O COEIUHEHMAX
yriepoja (MeTaH, 3TaH, dTWIEH, alleTWIEH, 3TaHOJ, IIMLEPHUH, YKCYCHas KUCIIOTA).
Hx coctaB u xumMuueckoe crpoeHue. IIoHsATHE 0 GMOIOrMYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — M HX pPOJIM B JKU3HMU YeJoBeka. MarepuaibHoe
€MHCTBO OPraHUYECKUX U HEOPTraHMYECKUX COCIUHEHUN

Kpemuuii, ero gusnyeckue u XMMUYECKHE CBOMCTBA, MOJyYE€HUE U MPUMEHEHHUE.
CoenuHenust kpeMHUs B ipupoje. O0mue npencrasienus o6 okcuae kpemuus (1V)
U KpeMHueBoll kucnore. CHIMKaThl, UX HCIHOJIb30BaHUE B OBITY, MEIUIMHE,
IIPOMBIIIEHHOCTH. BakHelIMe CTpOUTENbHbIE MaTepuajbl: KepaMHKa, CTEKJIO,
IeMeHT, OeroH, xkene300eroH. [IpoGmeMbr  0G€30macHOTO  HCIIOJIB30BAHHMS
CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KU3HU

XUMUYECKUH HKCIIEPUMEHT: U3y4eHHe 00pa3Il0B HEOPTaHUIECKUX BEIIECTB, CBOMCTB
COJITHOW KHUCJIOTBHI; TIPOBEJCHHE KAYECTBEHHBIX PEAKIMHA Ha XJIOPUA-HOHBI U
HAOO/IeHUE TPU3HAKOB MX MPOTEKAHHs, OMBITHI, OTpaXkawiue (U3N4ecKue Hu
XUMUYECKHE CBOMCTBA TajJOT€HOB M WX COCIMHEHHH (BO3MOKHO HCIIOJIH30BAHUE
BUJICOMATEPHUAIOB); O3HAKOMJICHHE C oOOpa3lamMi XJOPHAOB (TaJOT€HU]IOB);
03HAKOMJICHHE C 00pasmaMu cepbl B €€ COeAMHEHUSIMH (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOIIOJCHHE TIpollecca OOYIIIMBaHMS caxapa MOoJ JACHCTBHEM
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KOHLICHTPUPOBAaHHOM  CEpHOM  KHUCJIOTHI; HM3y4YEHHE XHMHYECKHMX  CBOWCTB
pa30aBIeHHON CepHOW KUCIIOTHI, MPOBEACHHE Ka4eCTBEHHON peakluu Ha Cyib(har-
MOH W HaOmoJIeHHe Mpu3Haka e€ MPOTEKaHWs; O3HAKOMJICHHE C (PH3HUECKUMHU
cBoiictBamu a30Ta, ¢ocdopa U UX coeIuHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), oOpa3mamMu a30THBIX W (ocHOpHBIX yIOOpEeHHIA; TOTydeHUE,
coOupaHue, paclo3HaBaHWE M M3y4YeHHE CBOWCTB aMMHaKa; MPOBEACHHE
Ka4eCTBEHHBIX PEAKIMK Ha MOH aMMOHHUA M (pocdaT-uoH M U3yueHHe MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJEHCTBHE KOHLEHTPUPOBAHHOW a30THOM KHCIOTBI C MEJbIO
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB); U3y4eHue Moesnen
KPUCTAIIMYECKUX pPEIIETOK anmasza, rpaduta, ¢yluiepeHa; O03HAKOMJICHHE C
MPOIIECCOM  QJICOPOIIMU  PACTBOPEHHBIX BEIISCTB AKTHUBHUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHUBOras3a; IMOJy4YeHHUEe, coOHUpaHHe, pacro3HABaHUE U H3YyUEHUE
CBOWCTB YIJIEKHCIIOTO ra3a; MPOBEACHUE KAa4eCTBEHHBIX pEaKUuil Ha KapOOHAT- U
CHWJIMKAT-UOHbl U H3y4YEHHE MPU3HAKOB MX MPOTEKAHUS;, O3HAKOMJICHHE C
IPOAYKIMEN CHIMKATHOM MPOMBIIIIEHHOCTH; PELIEHHE IKCIEPUMEHTANIbHbIX 3a]1a4
o TeMe «BakHel1re HeMeTalIbl U UX COSTUHEHUSD

Mertamisl 1 uX COCAMHCHUA

OO0mas xapakTEepUCTHUKA XWMUYECKHX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nonokenus B [lepuoauueckoit cucreme xumuieckux snementoB J.M. MenneneeBa u
cTpoeHust aromoB. CTpoeHue MeramioB. Meramnuyeckas CBS3b M METAJIIMYECKas
KPUCTAIIIMYECKAsl PeIIETKA. DICKTPOXUMHUUECKUM Psii HANIPSHKEHUNH METaIOB

®uznyeckue M XUMHUYECKHE CBoOMcTBa MeTauioB. OOmIMe crnocoObl IMONTY4YEeHUs
MmeTauioB. [loHATHE O KOPPO3MM METaUIOB, OCHOBHBIE CHOCOOBI 3allUTBl UX OT
koppo3uu. CrutaBel (CTajib, YYT'yH, AIOPATIOMHUHUN, OpOH3a) U MX NPUMEHEHUE B
OBITY M IPOMBILIEHHOCTH

[Ilenounsle MeTawibl: moJIOKeHHE B llepuoanueckoil cucTteMe XHMHUYECKHX
anemenTtoB JI.MI. MenzeneeBa; CTpOCHHME HMX aTOMOB; HAaxOXJIEHUE B IPUPOJIE.
dusnueckue ¥ XMMHUYECKUE CBOWCTBa (Ha mpuMepe HaTpus U Kamus). OKCUabl u
TUAPOKCHUbI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie HICJIOYHBIX METAJIJIOB U UX COGI[I/IHCHI/Iﬁ

[IlenoyHoO3eMeENBHBIE METAJUIBI MarHU M KaJIbLMUI: TonoxeHue B llepuonnueckon
cucreme xuMmMuueckux anemeHTtoB J[.M. MengeneeBa; CTpO€HHME HUX aTOMOB;
HaxoxJeHue B npupoac. PU3nyecKue U XUMUYECKHE CBOMCTBA MarHus M KaJbLUsl.
Baxneiimue coennHeHus: Kaiablus (OKCUI, THAPOKCHUA, coiin). JKECTKOCTh BOJBI U
CrocoO0bl €€ yCcTpaHeHus

AmomuHuii: nonoxxenue B Ilepuoguyeckoil cucreme XuMuieckux snemeHToB J.H.
MenpeneeBa; CTpOCHUE aTOMa; HaAXOXKJeHHE B pupojie. Duznueckne 1 XUMHUYECKHE
CBOiicTBa amoMuHUsA. AMGPOTEpHBIE CBOMCTBA OKCHU/IA M TUAPOKCHIA ATFOMUHUS

Kene3o: nonoxkenue B llepmoamyeckoid cucteMe XUMUYECKHX 3yemMeHTOB J[.U.
Menzeneesa; cTpoeHUE aToMa; HaxoxXkAeHue B npupoje. dusndeckre 1 XUMUYECKUE
cBoiicTa kene3a. Oxcuabl, Tuapokcusl u conu xenesa(ll) u sxeneza(Ill), ux cocras,
CBOICTBaA U MOJIy4YE€HUE

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMIJIEHHE ¢ 00pa3lamMHu METalIOB U CIUIaBOB, UX
(bu3NYEeCKUMHU CBOMCTBAMMU; U3yUEHHE PE3YJbTaTOB KOPPO3HH METAJIOB (BO3MOXHO
UCMOJIb30BaHUE  BUEOMATEpPHUaTOB), OCOOEHHOCTEH B3aWMOJEHCTBHUA  OKcHIA
KaJblUsi W HATpus C BOJOW (BO3MOXXHO HCIOJb30BAHHWE BUJIEOMATEPHAIIOB);
UCCIJIEJOBAHUE CBOMCTB XECTKOW BOJBI; IIpoLlecca TOPEHUs XKelle3a B KUCIOPOJE



(BOBMOXHO  WCTOJB30BAaHUE  BUICOMATEPHANIOB);  NPHU3HAKOB  IMPOTEKAHUS
KaYeCTBCHHBIX peaKIUi Ha HOHBI (MarHus, KaJbIUs, aIFOMUHAS, ITUHKA, jxerne3a(ll) u
xeneza(Ill), menu(Il); HabmomeHNe ¥ ONMUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMH HATpUs, KIS M KaJblUsA (BO3MOXHO HCIIOJIb30BAaHHE BHUICOMATEPHAJIOR);
uccienoBanne aM()OTEPHBIX CBOWCTB THIPOKCH]IA AIFOMUHMS W TUAPOKCUIA IIMHKQ,
pellleHrue SKCIIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BakHedwe MeTaibl W HMX
COCTMHCHUS)

4  XuMmug U oOKpyKarolas cpena

HoBbie Matepuaibl U TexHOJIOTMU. BelecTBa 1 Matepualibl B TOBCEIHEBHOW KU3HU
4.1 d4enoBeka. XUMHS U 370pOBbE. be3omacHoe UCnoyib30BaHNE BEIIECTB U XUMHUYECKUX
peakuuii B ObITy. [lepBast moMOIIs IPU XUMHUYECKUX 0’KOTaX U OTPABJICHUSIX

OCHOBBI HKOJOTHYECKON T'PAMOTHOCTH. XHUMHUYECKOE 3arps3HEHUE OKpYKaromIei
cpenbl TIJIK. Poib XuMuM B peIICHHH JKoJoruyeckux mpoodnem. IIpupomHbie

4.2 .
UCTOYHUKU YIJIEBOAOPOJOB (yrojib, MNPUPOAHBIA Tra3, HEPTb), MNPOAYKTHl UX
nepepadoTKH, UX POJib B OBITY U IPOMBIIIJIEHHOCTH

43 XUMHUUECKUH SKCIEpPUMEHT: H3ydyeHHe OOpa3loB MaTepuanoB (CTEKIO, CIUIABbI

METAJIJIOB, MTOJIMMEPHBIE MAaTEPUAIIbI)

ITPOBEPAEMBIE HA OI'D 10 XUMHHU TPEBOBAHUSI K
PE3YJIBbBTATAM OCBOEHHUA OCHOBHOU OBPA3OBATEJIBHOU
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TpedoOBaHUSI K NMPeAMETHBIM pe3y/ibTaTaM 06a30BOro ypoBHS
NpOBepPsieMOro  OCBOCHMSI OCHOBHON 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 0011Iero
TpeOoBaHus o0pa3oBaHusi Ha ocHoBe PI'OC
1 IIpencraBnenue:

0 MO3HABAa€MOCTH SBJICHUU npupoabl, NOHUMAHUC O0O0BCKTHBHOI 3HAYUMOCTH
OCHOB XHMHYECKOM HAayKHM Kak obnactu COBPEMCHHOT'O CCTCCTBO3HAHUA,

11 KOMIIOHCHTAa O6H.I€I71 KYJIbTYPBI U HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKa B
YCII0BUAX COBPEMCHHOTO 06HIGCTBa; IMOHMMAHHUEC MECTa XUMHUHN CPEAN APYIrux
C€CTCCTBCHHBIX HAYK

O HAYYHBIX MCETOJAaX TIIO3HAHUA, B TOM YHUCIIC OKCICPUMCHTAJIIBHBIX U
TCOPCTUUCCKHUX MCETOJAAX HUCCICAOBAHUA BCIICCTB U HU3YUYCHHUA XHMUUCCKHUX
peaKIII/II\/'I; YMCHHE HCII0JIb30BAaTh MOACIIN JJIA 00BACHECHUS CTPOCHUA aTOMOB U
MOJICKYJI

1.2

0 cdepax mnpodecCHOHATHHONW MAEATEeIbHOCTH, CBS3aHHBIX C XUMHEH W
COBpPEMCHHBIMH TEXHOJIOTHAMH, OCHOBAHHBIMU Ha JOCTHXKCHUAX XUMHAYECKOMI
HAYKH, YTO MO3BOJIUT OOYUaIOIIUMCSl pacCMaTpUBAaTh XUMHIO Kak cepy cBoeit
Oynymieil mpodecCHOHATBHON NEATeTbHOCTH M ClIeNiaTh OCO3HAHHBIM BBIOOD
XUMHUHM Kak TPOPWIBHOTO TpeAMeTa MpH MEepexojie Ha YPOBEHb CPEIHETrO
obmero oopa3oBaHus

1.3

Bnagenne cucremoil XMMHUYECKHUX 3HAHHUU U YMCHHUC INPUMCHATH CUCTCMY
XUMHUYCCKUX 3HaHPII>'I, KOTOpas BKIIKOYACT:



2.1

2.2

2.3

3.1

3.2

3.3

3.4

BOKHEUIINE XUMUYECKUE TOHSTHUS: XUMUYECKUM SJIEMEHT, aTOM, MOJIEKYIa,
BEIIECTBO, IPOCTOE U CJOXKHOE BEIIECTBO, OJHOPOAHAs U HEOJHOPOAHAS
CMEChb, OTHOCHUTEIIbHbIE aTOMHAasg M MOJIEKYJsIpHAs MacChl, KOJUYECTBO
BEIIECTBa, MOJb, MOJISIpHAs Macca, MOJISIPHBIA O0BEM, OKCHA, KHUCIOTa,
OCHOBaHHUE, COJIb (CpeiHsisl), XUMUYECKas pPeaKklus, pPEaKIuuh COEIUHEHUS,
peaKuu pa3JIoKEHUs, PEaKIUH 3aMElIeHUs, peakiuu oOMeHa, TEeIIoBOH
s deKT peakinu, 3K30- U SHIOTCPMUIECKIE PEaKIUU, PACTBOP, MacCOBast A0S
XUMHYECKOTO JJeMEHTa B COCAMHEHHH, MaccoBas JOJs W MPOLIEHTHas
KOHIIGHTpAIlMs BEIIeCTBa B PacTBOPE, AJIPO aTOMa, 3JICKTPOHHBIA CIIOM aToMma,
aToMHass opOuTanb, paAuyC aToOMa, BaJEHTHOCTh, CTEMEHb OKHCICHUS,
XUMUYECKasi CBA3b, JJEKTPOOTPUIATEIBHOCTh, IOJIApHAs M  HEMOJSpHAs
KOBaJICHTHAasl CBS3b, MOHHASA CBS3b, METAIMYECKAsl CBSA3b, KPUCTALIIMYECKAs
pemi€Tka (aToMHasi, MOHHAs, METAJUIMYECKasi, MOJICKYJsIpHasi), MOH, KaTHOH,
AQHUOH, DOJEKTPOJIUT U HEAIEKTPOIUT, OHJIEKTPOJIUTUYECKass JUCCOLMALUS,
peaKkiMu HOHHOTO OOMEHa, OKHCIHTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHUCJIUTEIb U BOCCTAaHOBHUTEINb, OKHCIECHHE W BOCCTAHOBIICHUE, SJICKTPOJIH3,
XUMHUYECKOE paBHOBECHE, OOpaTHMbIEe UM HEOOpaTUMBIE PEAKIUU, CKOPOCTh
XUMHUYECKOHN peakiuu, katanuzatop, [1JIK, koppo3ust meTaios, CriiaBbl

OCHOBOIIOJIATAIOIINE  3aKOHbl ~ XUMHH:  3aKOH  COXPAaHEHUS  MAacCHl,
nepuoanueckuii 3akon /.M. MenneneeBa, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

TEOPUH XUMHH: aTOMHO-MOJICKYJSIpHAs TEOPHUS, TEOPHS IIJICKTPOIUTHUIECKOM
IUCCOLMAIAN

Brnanenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIFOYAOIIEH:

YMEHME MPaBUIbHO HCIOJb30BATh M3YUYEHHbIE BEIIECTBA U MaTepUasbl (B TOM
quciIe MUHEpallbHble Y00pEeHUs, METaUIbl U CILIaBbl, POAYKTHI IepepabOTKU
NPUPOJHBIX MCTOUYHUKOB YIJIEBOJOPOAOB (YIjisi, IPUPOJHOTO Tra3a, HEPTH) B
OBITY, CEIbCKOM XO35HCTBE, Ha POU3BOJICTBE U MOHUMAHUE 3HAYCHUS KUPOB,
0enKoB, YIJIE€BOAOB U1 OpPraHM3Ma 4YeJIOBEKa; YMEHHE IIPOTHO3MPOBATH
BIMSHUE BEUIECTB M XMMHYECKUX IIPOLIECCOB HA OpPraHU3M YEJIOBEKa H

OKPYKaroI1yI0 IPUPOJHYIO CPEY

YMEHUE MHTErpUPOBaTh XUMHUECKHE 3HAHMS CO 3HAHUSAMM JPYTUX Y4eOHBIX
IIPEAMETOB

HAJIMYHE OMBITa Pa0OTHI C PA3IMYHBIMA UCTOYHUKAMU WH(POPMAIMU 110 XUMHHU
(HayyHass ¥ Hay4HO-TIONYJApHas JIMTepaTypa, CJIOBapH, CIPABOYHUKH,
HMHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBATh I/IH(I)OpMaI_[I/IIO 0 BCHICCTBAX, UX MPCBpALICHUAX
U TPAKTHYCCKOM IMPUMCHCHHU W YMCHHE HCIIOJIB30BAaTh eé IJI1 peIICHUA
y‘le6HO-H03HaBaTeJ'H:HBIX 3aJgad

BianeHne ocHOBaMM IOHATUHHOIO anIapara U CUMBOJIUYECKOTO SA3bIKa XUMUHU
JUIsL cOCTaBlIeHUsI (OPMYJI HEOPraHUYECKUX BEIECTB, YPABHEHUH XUMHUECKHUX
peakuuii; ocHoBamu xuMudeckoit Homenknatypsl (IUPAC u TpuBHanbHOIN)

YMeHne o0BsCHATH CBSI3b MOJIOKEHUs dieMeHTa B [lepuoandeckoil cucreme ¢
YHCIIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XHMHYECKUX DIIEMEHTOB
(coctaB u 3apsn  sApa, oOIiee YHUCIO dJIEKTPOHOB), pacmlpeneeHueM
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9.1

9.2
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10.1
10.2

10.3

10.4
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11.2

JJIEKTPOHOB II0 HHEPreTUYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX IEPUOMAOB,
KaJIis U KaJIbLIVs

[IpencraBienue O NEPUOAUYECKONM 3aBUCUMOCTH CBOWCTB XHMHYECKHUX
3JIEeMEHTOB (paguyc aroma, 3JEeKTPOOTPULIATEIbHOCTh), MPOCTHIX U CIOXKHBIX
BELIECTB OT IOJOXKEHUs 31eMeHTOB B Ilepuoaunueckoil cucreme (B Malblx
nepuoAax M riaBHbIX MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHSI aToMa

YMmenue knaccuuuupoBarh:

XUMHUUYECKHE IEMEHTBI

HEOpPraHUYECKUE BEIECTBA

XUMUYECKHUE PEaKIIU

YMeHue onpenesnsiTh:

BaJICHTHOCTb U CTENIEHb OKMCIEHUSI XUMUYECKUX JIEMEHTOB, 3apsi/i HOHA
BUJI XUMUYECKOU CBSI3U U TUI KPUCTAJUIMUECKOM CTPYKTYpPBI B COETUHEHUSIX
XapakTep cpeibl B BOJAHBIX PacTBOpax BeUIeCTB (KUCIOT, OCHOBAHUH)
OKHCIIUTENb U BOCCTAHOBUTEIIb

YMeHne xapakTepu3oBarh GU3NIECKHe U XUMHUECKHE CBOMCTBA!

MIPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPO, rpaduT, ammMas, KpeMHHUH, a30T,
docdop, cepa, XJI0p, HATPHUH, KU, MarHU, KaJIbIIUNA, ATFOMAHUAN, XKEIE30)

CIIOKHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX PAacTBOPOB (BOJA, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOJIOPOJI, OKCUIBI U THAPOKCH bl MeTaioB [-IIA rpynm,
amomunus, meau (1), nunka, xenesa (II u III), okcuast yrnepona (II u 1V),
kpemuus (IV), azora u pocdopa (IIl u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTasl, a30THas, pochopHas, yrojapHas, KpeMHHEBAsi KUCIOTa U UX COJIN)

IMPOTrHO3UPOBATH U XapaKTCPU30BATH CBOICTBa B€OICCTB B 3aBUCHUMOCTHU OT HX
COCTaBa U CTPOCHUA, MPUMCHCHUC BCUICCTB B 3aBHUCHUMOCTU OT HX CBOI>'ICTB,
BO3MOXHOCTD ITPOTCKAHUA XUMHWYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIATh MOJICKYJISIDHBIC U MOHHBIC YPAaBHCHUSA peaKHHﬁ, B TOM
HHUCJIC:

peaKkIiit HFOHHOTO 0OMeHa
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIU

WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIAcCOB (TpyI)
HEOpPraHMYECKUX BEIIECTB

MOJATBEPKTAIOLINX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU
YMeHue BEIYUCIATH (TPOBOJUTH PACUEThI):

OTHOCUTCIIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MACChbl BEIICCTB, MACCOBYIO
JOJII0 XUMHWYECKOI'0 9JICMCHTAa B COCAMHCHU A

MaCCOBYIO OOJIFO BEIIECCTBA B paCTBOPEC,
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12.1

12.2

12.3

13

131

13.2

13.3

134

135

13.6

13.7

13.8

KOJIMYCCTBO BCUICCTBA U €TI0 MACCy, 00BEM Ta30B

[0 YpPaBHEHMSIM XHMMHYECKHUX DPEaKLUH U HaXOAUTh KOJMYECTBO BEIECTBA,
00BEM M MacCy peareHTOB WIH IIPOJYKTOB PEAKIIUU

Bnanenue (3HaHue OCHOB):

OCHOBHBIMM METOJIaMH HAy4YyHOro TO3HaHUS (HaOio/eHue, H3MepeHue,
AKCIIEPUMEHT, MOJCIUPOBAHUE) TPU H3YYCHUM BEHIECTB W XHUMHUUYECKHUX
ABIICHUHN; yMeHue CGOpMyIUpPOBaTh MNpoOJIeMy U MPEAJOXKUTh MNyTH €&
perieHus

0e30macHOi pabOThl C XMMHYECKMMH BEIIECTBAMH, XUMUYECKOW TMOCYAOH H
n1abopaTOpHBIM 000PYI0BaHUEM

npaBwiiaMyd 0€30MacHOro OOpamIeHusi ¢ BEIIECTBAMH, WCIIONh3YEMBIMU B
MOBCEIHEBHOM KM3HU, MPABUJIAMH TOBEJCHUS B LESIX COCPExKEHHS 30POBbS
U OKPYXKalIIe NpUPOAHOW Cpeibl; IOHMMaHWE Bpena (OMacHOCTH)
BO3JICICTBUS Ha JKUBbIE OpPraHU3Mbl ONpPEIEIEHHBIX BEIIECTB, CIIOCOOOB
YMEHBIIEHUS U TIPEAOTBPAICHUS UX BPEIHOTO BO3ICUCTBUS

Hanmuaue MMPAKTUYCCKUX HaBBIKOB IJIaHUPOBAHUA n OCYIICCTBJICHUA
CIICAYIOUX XUMHYCCKUX SKCIICPUMCHTOB:

U3ydeHHEe M ONUCaHue (U3NYECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE C
(GU3NUECKUMU M XUMMYECKHMMHU SIBJICHHUSMH; OIIBITHI, HILTOCTPUPYIOILUE
IPU3HAKU IPOTEKAHUS XUMUYECKUX PeaKIuil

U3y4eHHe CIIOCOO0B pa3eIeHuUs cMecel

IMMOJIYYCHHUE KHUCIIOpOJa W H3YUCHHUC €TI0 CBOﬁCTB; noJIiyaeHue BOOOpOJa U
HN3YUCHHUC €TI0 CBOI\/'ICTB; IMOJIYUYCHHUEC YTJICKUCIIOrO ra3a u U3yudCHue €ro CBOI\/'ICTB;
MMOJIY4YCHHUEC aMMHAKa U U3YUCHHUC €TO CBOICTB

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON MacCOBOM 0JIEW PaCTBOPEHHOIO
BEIECTBA

NpUMEHEHHE HMHAMKATOpOB (JlakMyca, METHJIOpaHka U (eHondTanenHa) s
OTIpeNIeNIeHus XapaKTepa Cpebl B pAaCTBOPAX KUCIIOT U IIEI0YeH

UCCJIEJOBAaHUE U OIKMCAHUE CBOWCTB HEOPIaHWYECKUX BELIECTB Pa3IMYHbIX
KJIACCOB; M3YYEHHE B3aUMOJEHUCTBUSA KHUCJIOT C MeETallaMU, OKCHUIAMH
METaJIJIOB, PAaCTBOPUMBIMH U HEPACTBOPHUMBIMU OCHOBAHMSIMM, COJISIMHU;
MIOJIyYE€HUE HEPACTBOPUMBIX OCHOBAaHUI; BBITECHEHUE OJTHOTO METaJljIa APYTUM
U3 pacTBOpa COJM; MCCIEIOBaHHE aM(OTEPHBIX CBOMCTB T'MIPOKCHIOB
QIIOMUHUS U IUHKA

pelIeHHe DHKCHEPUMEHTAIBHBIX 3anad 1o TeMaM: «OCHOBHBIE KIIACCHI
HEOPraHWYECKUX  COCIUHEHMI»;  «IJEKTPOJIUTUYECKAs]  JIUCCOLUALU;
«Baxneine HeMeTalUIbI U UX COCAUHCHHS», «BakHEHIIMe METalulbl U UX
COCJIMHEHMUS

XUMHUYECKHE OKCIEPUMEHTHI, WJUIIOCTPUPYIOIIME TPU3HAKK IPOTEKaHUS
peakinuii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIWU Ha TPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax HWOHBL: XJOPHUI-, OpoMHI-, MOAUNI-, Cyabdat-, docdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHA-UOHBI, KATHOHBI aMMOHUS, MarHus,



KaJIbLIMS, AIFOMUHUS, Xkele3a (2+) u xkenesa (3+), meau (2+), uuHKa
14 Ymenue:

IPEICTaBIATh Pe3y/bTaThl HKCIEPUMEHTA B (pOopMe BBIBOJIOB, JJOKA3aTENbCTB,
rpaduKOB 1 TAOJHII U BBISBIATH SMIMPUIECKHE 3aKOHOMEPHOCTH

141

YCTaHaBIMBaTh CBSI3W MEXKIY peaJbHO HAOIIOJAaeMBbIMU XHUMHUYECKUMU
14.2 ABJICHUAMU M MOpPOLIECCaMU, IMPOUCXOMSIIIMMUA B MaKpOo- U MHKPOMUDE,
OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEILIECTB

IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 HepBOHa‘-IaJII)HI)IG XUMHWYCCKHUEC ITOHATUA
1.1 Yucrsle BemecTBa U cMecu. CiocoObl pa3eneHus: cmecei

ATOMEBI U MOJICKYIJIBI. Xnumnyeckue 3jeMeHThl. CHMBOJIBI XMMHYECKHX 3JE€MEHTOB.

1.2
[TpocThie U ClI0KHBIE BEIIECTBA.

Xumnueckast Gopmyna. BaneHTHOCTh aTOMOB XHMHYECKHX 3JIeMEHTOB. CTerneHb
OKHUCIICHUS

13

3aKOH TIOCTOSIHCTBA  COCTaBa BCIICCTB. OtHocuTenpHas aTOMHas  Macca.
1.4 OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas gonasg XHUMHYECKOI'O 3JIEMEHTA B

COeTUHEHUN
15 KonmuyectBo BemectBa. Monbs. MonsipHas macca. MonsipHblii 00b€M  Ta3oB.
) B3anmoCBsA3b KOJIMUECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €IMHULL BELIECTBA
16 dusnueckue U XUMUYECKHUE SBJICHUSA. XUMHYECKasi peakius U e€ Mpu3Haku. 3aKOH
) COXPAHEHHUS MAcChl BEIECTB. XUMHUUECKHE YPaBHEHUS
5 Ilepuonnueckuii 3akoH U Ilepuoguueckas cucrema XUMUYECKUX 3iemeHToB .M.

MenneneeBa. CTpoeHHe aTOMOB

Ilepuonnueckuii 3akoH. Ilepuomuueckas cucremMa XUMHYECKUX dieMeHToB J[.U.
2.1 Menneneesa. Ilepuonsr u Tpynmnbl. DPUIMYECKUN CMBICT TOPSIKOBOTO HOMEpA,
HOMEpPOB IIEPUOJIa U IPYIIBI DJIEMEHTA

Crpoenne aromoB. CocraB aToMHBIX szaep. M3zortombl. Onextponsl. CtpoeHue
2.2 DNEKTPOHHBIX  O0OJOYEK aTOMOB  TepBbIX 20  XMMHYECKHX  DIIEMEHTOB
Ilepunonnueckou cucremsl .M. Meneneena

3aKOHOMepHOCTI/I B HM3MCHCHHH CBOMCTB XHMHYECKHX DJICMCHTOB IEPBBIX TpéX
nepruoaos, KaJiys, KaJIbIIus (pa;:myca aTOMOB, QJICKTPOOTPULATCIIbHOCTH,
MECTAINIMYCCKUX M HEMCTAJNIMYCCKUX CBOfICTB) n UXx COG}II/IHGHI/Iﬁ B COOTBETCTBUU C
INOJIOKCHHUEM JJICMCHTOB B HCpPIOI[PI‘-IGCKOﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

2.3

3  Crpoenue BemecTsa

3.1 Xwumuueckas cBa3b. KoBaneHTHas  (HOJsIpHAas M HENOJSPHAs)  CBA3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX AJIeMEHTOB. MoHHas CcBs3b. MeTanueckas



3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10
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4.12

5.1

5.2

CBA3b

Tunbl KpUCTAIIMUECKUX PEIIETOK (aATOMHAs!, HOHHAsI, METAJIMYECKas), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H

Baxuelie mnpencraBUTENIM HEOPraHMYECKHMX BemiecTB. Hemeramnsl u  uX
coenuHeHus. MeTanibl ¥ UX COEIUHEHUS

Knaccudpukanus W HOMEHKIATypa HEOPraHWYECKHX COCAMHCHHN: OKCHJIOB
(coneoOpa3syromue: OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHBbIE) U HeCcoIeo0pa3ylolue;
OCHOBaHMH (IIET0YM U HEPACTBOPUMBIE OCHOBAHMSA); KUCIOT (KHCIOPOJICOACpKAIIIE
1 OECKUCIIOPOIHBIC, OJJHOOCHOBHBIC U MHOTOOCHOBHBIE); COJICH (CPEAHUX M KUCIIBIX)

dusnyueckue W XMMHYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB-HEMETAIUIOB: BOJOPOJIA,
XJIOpa, KUCIOPO/a, cephl, a3ota, (ocopa, yriepoia, KpeMHUsI

duszndyeckrue 1 XMMHYSCKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHA, HATPUS,
KajJusga, Mardvusa HW KaJlblusda, aJJIOMHHHA, KCIIC3a. BJIGKTPOXI/IMH‘IGCKI/Iﬁ paa
HaHpH)KeHI/Iﬁ MCTalJIOB

Odusnyueckue W XUMHUYECKHE CBOHCTBA BOJOPOJHBIX COCAMHECHUH HEMETAJUIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

Ou3nyecKkue 1 XUMUYECKHE CBONCTBA OKcHI0B HemeTauioB: cepsl (IV, VI), azoTta (11,
IV, V), dochopa (III, V), yrnepoma (II, IV), kpemuus (IV). Ilomydyenune oxcumoB
HEMETAaJUIOB

Xumuyeckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpynmn, nuuka, memu (II) u
xkenesa (I, II). ITony4yeHne OKCUIOB METAIIIIOB

XVUMHYECKUE CBOMCTBA OCHOBaHMM W aM(OTEpHBIX THAPOKCHAOB (Ha MpUMEpe
TUIPOKCUIOB aJTIOMUHUS, Kejie3a, IMHKa). [lonmydyeHne ocHOBaHUM M aMOTEpHBIX
TUAPOKCUIOB

OO0ume XUMHUYECKHE CBOWMCTBA KHCIOT: XJIOPOBOAOPOAHOM, CEpOBOJOPOIAHOMN,
CEepPHHUCTOM, CepHOM, a30THOH, QocdopHOIl, KpeMmMHHEBOH, yroiapbHON. OcoObie
XMMHUYECKHE CBOMCTBA KOHLIECHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT. [lomydeHue
KHCJIOT

OO6ue xumMHuyeckre cBoiicTBa cpenHux coneil. [lonydenue coneit

[Tonydyenue, coOupaHue, paclo3HaBaHME BOJOPOJA, KHCIOpOJda, aMMHaKa,
YIJIEKUCIIOro Ta3a B 1JabopaTopuu

[Tonmyuenne ammuaka, CEpHOM W a30THOW KHUCJIOT B MPOMBIIUIEHHOCTH. OOImue
CIOCOOBI MOTYUYECHUSI METAJIJIOB

I'ereTmueckas CBI3b MCKIY KilacCaMU HEOPTaHUICCKUX CoeJII/IHeHI/Iﬁ
XuMH4YecKue peaknuu

Knaccugukanus XMMHUYECKUX pPEaKUMH MO pa3IMyHBIM MpPU3HAKAM: [0 YUCITY U
COCTaBY y4YacCTBYIOIIMX B PEAKI[MH BEIIECTB, MO TEMJIOBOMY 3P PEKTY, 10 U3MEHEHUIO
CTEIEHEN OKUCIICHUS XUMUYECKUX JIEMEHTOB

TermoBoil >PPeKT XUMHUUECKON peaKIK, TEPMOXUMHUYECKHE YpaBHEHHs. DK30- U
OHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS



5.3

5.4

5.5

6.1

6.2

6.3

6.4

6.5

7.1
7.2
7.3

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE pCaknunu. OKHUCIIMTEIM ¥ BOCCTAHOBHTEIIH.
[Tporeccel OKMCIIEHUS U BOCCTAaHOBJIEHUA. ODJEKTPOHHBIM OallaHC OKHMCIMTENbHO-
BOCCTAaHOBUTEIbHOM pEaKIuu

TeOpI/Ifl BHCKTPOHHTHHGCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHOHBI. BHGKTpOJII/ITBI nu
HE3JICKTPOJIUTHI. CubHbIC U cl1a0ble SJICKTPOJINTHI. CrerneHb JUCcCoanmn

Peakunu noHHOTrO 0OOMeEHa. Y cJI0BUs IPOTEKaHUS PEaKLUii HOHHOTO OOMEHa, TOJIHbIE
Y COKpalI€HHbIC MOHHBIE YPABHEHUS PEAKIIUIA

XHUMHA ¥ OKpYXKarolas cpena

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHYECKUX peakuuil B jaboparopuu u ObiTy. Ilepas
IoMouib MMpu XUMHYCCKUX 0KOrax U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHHE OKpY)Karollel cpeibl (KUCIOTHBIC OXKIU, 3arps3HEHHE
MOYBBI, BO3JlyXa W BOJOEMOB), CHOCOOBI ero mpeaoTBpaiieHus IIpenenvHas
nomyctumasi  koHueHntpauus BemectB (IIJIK). Ponp xumMum B peuieHuu
HKOJIOTHYECKUX MPoOIieM. Y CHIIeHHE TapHUKOBOTO 3 deKTa, pa3pyleHrHe 030HOBOTO
crost

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KpeMHUS U UX COCIUHEHH B OBITY,
MEIUIIMHE, MPOMBIIUICHHOCTH M CEIbCKOM Xo3siicTBe. [IprMeHeHne MeTamioB u
CIUIaBOB (CTallb, YYTyH, MIOPATIOMHHHMA, OpOH3a) B OBITY M HPOMBILIUIEHHOCTH HX
coenuHeHui. [IoHSATHE O KOPPO3WH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI KX OT
KOppO3Uu

[TpupoaHBIC UCTOYHUKHU YTIIEBOAOPOIOB (Yroib, MPUPOIHBIN ra3, He(Th), TPOTYKTHI
uX rnepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

[lepBoHayanbHble TOHATHA OO0 OpPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, ATaHOJ, TJIUIEPHUH, YKCYCHAsl KHUCIIOTa).
[TonsiTie 0 OMONOTMYECKH BAKHBIX BEIECTBAX: JKMpax, Oelkax, YrieBoJax — M UX
pOJIH B JKU3HU YEJIOBEKA

Pacuérsr:
o popmyraM XUMUYECKIX COCTMHEHUI
Macchl (MacCcoBOI) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE

Mo XUMHUYCCKUM YPaBHCHHAM



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

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
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tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux anemeHTos /. M.
MenneneeBa, Tabyinia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN Pl HAMIPSIKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypPOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET
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