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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS 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 CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0ydeHUs] XUMUU Ha YPOBHE 1IeJIeld U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMUMHUEH MNPEACTaBICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHH OOECNeYMBaIOTCS CrelupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CHUCTEMBbI
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
Pa3HOrO YPOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOrO0 W3 KOMIIOHEHTOB MHUPOBOUW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blKka HayKd, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HM3YUYEHUU BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKH3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHUIO PEIICHUH,
CHOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIMOHAIPHON W  €CTECTBEHHO-HAYYHOMU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKPY’KaoIlero MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyarommxcsd T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSHUE
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.

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

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

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

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMUYECKOHN MOCYIOH, MpaBuiIaMHu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJABI) U XMMHUYECKHX (TOpEHUE CBEYM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3yJbTAaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenuwe kuciopoia B Tpupoae, (PU3Myeckue U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



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

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

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHME U XMUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M H3YyUYCHHE CBOWMCTB KHUCJIOpPOJa, HaOII0JACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoeHcTBre Bojgopona ¢ okcuaom memu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOAbI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



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

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

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cuctembl xumudeckux 3nmemMeHToB J[. . Menneneesa. [lepuoast
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpymiaM U MepUuoiaM.

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

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. MlOHHAs CBA3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPAacTBOPAMHM KHUCJIOT W IIEJIOYei, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIICCTBJISIETCS. 4Yepe3 MCIIOIB30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, Kiaccuukauus, MNEePUOJAUYHOCTb, HAOJIOJICHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYEeCKUE BEIUYMUHBI, €IUHULIBI
M3MEpPEHMS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYECKasI peaKLMs

[lepnonmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 rOMOTEHHBIX U TeTepOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOMN peaKiuu. CocraBnenue YPaBHEHHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAAMH
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUN 00 3JIEKTPOJIUTHYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKIuMid Ha HOHBI, peIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA Ha MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoiopoJ, CTpoeHue, (U3NYecKue u
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkrue 1 XMMHUYECKHE CBOWCTBA, OyuyeHue U npuMenenue. Conu aMMOHUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (OOLIME Kak MpEACTaBUTENS Kiacca KUCIOT U CHELU(PHUUECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuelie Moaupukammu ¢Gocdopa, ¢uzNUECKUe U XUMHUUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YTJIEpOJ,  aJUIOTPOIIHbIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHE MpOoOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MTaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTb),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )KHpax, OejKax, yriieBojax — 1 uX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHUE CBOMCTBA, IIOJyYeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl €€  COEAUHEHUSMHU  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIOJeHUE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi HAa MOH aMMOHMS U pocdaT-uOH U U3ydYeHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  afcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IMIPU3HAKOB MX IMPOTEKAHUSA, O3HAKOMJIEHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1rast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckon cucreme xumuuyeckux osiemeHtos [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MeTtayioB. [loHsTHEe O KOpPpO3UM METaIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anementoB /. . MenneneeBa, CTpO€HHE MX AaTOMOB, HAaxOXKJIECHUE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumudeckux snemeHToB JI. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10keHre B [leproindeckoi cucteMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToMa, HaxoXJIeHUEe B mnpupore. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTPOLIECCA TOPEHHUS Kee3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalusg M Kalblugd (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM JKM3HU 4YeEJIOBEKAa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



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

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

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOHUKY, AUDIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CUCTEMOM TMO3UTHBHBIX LIEHHOCTHBIX OpPUEHTALMM WU
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOWM HAYKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpPaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBApUIIEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMaHUs CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOAAeMBIX TPOIECCOB U SIBIICHU,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

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

6) IKOJIOrHYeCKOro BOCIIUTAHMS

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

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3AHHBIX C OKPYKAIOIIEH MPUPOJIHOU CPEIOU, ISl IOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe.), KOTOPhIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKHUX PEaKIIHi,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUUYECKON PEaKIMM — MPH PEIICHUH Y4eOHO-TIO3HABATEIbHBIX 3aJ1a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS.

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

PUOOpPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMK W IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BAaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

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

KoMMyHHKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

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

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

yMEHUsI y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbosiee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYUYEHHOTO pPE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

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



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

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOIHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHB
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHASI U HEMOJIIpHAs KOBAJEHTHAs CBS3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COEIWHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B Ileprogumyeckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

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



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, 10 TEIJIOBOMY 3 (DeEKTy);

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

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX NPEBpAIlCHUNA B
Pa3INYHBIX YCIOBUSAX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIOYCH W KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTHYECKAS IUCCOLMALMA, PEAKUHUA HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



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

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

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

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pazvyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» W «moOodHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX MO0 JJICKTPOHHBIM  CJOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

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

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMHU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XUMUYECKHX TMPEBPAIMIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBuUja  MOJb30BaHHWA  XUMHUYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

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

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



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HauMeHoBaHHe KoanuecTBo 4acoB
n/ pa3aesioB U TeM Becer  KoHTpouabh IIpakTuyeck JuekTpoHHbIe (HU(pPoOBbIE) 00pa3oBaTeIbHbIE PeCYPChI
n nporpaMmMbl 0 ble padoThbI ue padoThbl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XUMUS — BaKHas
00J1acTh bubnuorexa IIOK https://m.edsoo.ru/7f41837¢ PDOIII 8 knacc
11 €CTECTBO3HAHUS U 5 9 https://resh.edu.ru/subject/29/8/ MDIII 8 kiacc
' MPaKTUYECKOU https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_|
JEeSATEIbHOCTH esson,video subject_program_ids=31937343
yeJjoBeKa
bubnuoreka IIOK https://m.edsoo.ru/7f41837¢c POIII 8 kmacc
BemecTBa u .
https://resh.edu.ru/subject/29/8/ MDIII 8 knacc
1.2 XUMUYECKUE 15 1 ; . .
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
peakiii .video subject_program_ids=31937343
Hroro no paszneny 20
Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
Boznayx. bubnuoreka I{OK https://m.edsoo.ru/7f41837c POII 8 kimacc
91 Kucnopos. 6 https://resh.edu.ru/subject/29/8/ MDIII 8 kiacc
' IToustue 06 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
OKCHJIax .video subject_program_ids=31937343
Boaopor bubmuoreka ITOK https://m.edsoo.ru/7f41837¢ POIII 8 kmacc
poA. https://resh.edu.ru/subject/29/8/ M3III 8 knacc
2.2 ITonstue o 8 1 . . )
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson

KHCJIOTaX U COJIAX

,video subject_program_ids=31937343



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

Bopna. PactBopsl.
2.3 IToustue 06 5 1 1
OCHOBAaHUSIX

bu6nmoteka IIOK https://m.edsoo.ru/7f41837¢ POIII 8 kmacc
https://resh.edu.ru/subject/29/8/ MBI 8 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
.video subject_program_ids=31937343

OCHOBHBIE KJIACCHI

bubnuoreka ITOK https://m.edsoo.ru/7f41837¢ POIII 8 knacc
https://resh.edu.ru/subject/29/8/ MDIII 8 knacc

2.4 11 1 1 . . .
HeOpraHquuCKHX https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
COCAMHCHIH .video subject_program_ids=31937343

Hroro mo pazueny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /1. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsi3zb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKIuu

[Tepuoanueckuii
3aKOH U
[Iepnonnueckas
31 cucrema 7
XUMHUYECKUX
anemeHToB /1. W.
Menneneesa.

Crpoenue atoma

bu6mmoteka 11OK https://m.edsoo.ru/7f41837¢ POIII 8 kmacc
https://resh.edu.ru/subject/29/8/ MOIII 8 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
.video subject_program_ids=31937343

XumMuueckas
CBSI3b.

3.2 OKHUCIIUTEIIHHO- 8 2
BOCCTAaHOBHUTEIILH
bIE PEaKIuu

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

Wroro no pazueny 15

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

PesepBHOE Bpemst 3

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

OBILEE 68 5 5



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

KOJIMYECTBO
YACOB I10
I[TPOT'PAMME




9 KJIACC

Ne HauMeHoBaHuUe KouaunuyecTBO yacoB
n/ pa3esioB U TeM Becer | Kourpouabn IlpakTHYecK JuekTpoHHbIe (HU(pPOBbIE) 00pa3oBaTeIbHbIE PECYPChI
n MpOrpamMmbl 0 ble padoThbI ue padoTbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIuu
[ToBTOpeHue n
I bubnuoreka IIOK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
YRS https://resh.edu.ru/subject/20/9/ ML 9 kace
11 3HAHUH OCHOBHBIX 5 1 . . .
2 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
pasieiion kypea .video subject_program_ids=31937343
KJ1acca
OCHOBHBIE bu6mmoteka 11OK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
12 3aKOHOMEPHOCTHU 4 https://resh.edu.ru/subject/29/9/ M3 9 knacc
' XHUMUYECKHX https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
peakimii .video subject_program_ids=31937343
DNEKTPOTUTHYECK
bubnuoreka I{OK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
ast TUCCOITHAITHS. .
https://resh.edu.ru/subject/29/9/ M1 9 knacc
1.3 XuMuueckue 8 1 1 . ) .
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
DEAKHHI B .video subject_program_ids=31937343
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTanabl 4 UX cOeIMHEHUS
OOmas
XapaKTEepUCTHKA bu6muoteka LIOK https://m.edsoo.ru/7f41a636 PIIII 9 knacc
91 XUMHYECKHUX 4 1 https://resh.edu.ru/subject/29/9/ MBI 9 knacc

3meMeHToB VIIA-
TPYIIIIBL.
["anorensr

https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
,video subject_program_ids=31937343



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

OO0mas
XapaKTepPUCTHKA bu6nmoteka IIOK https://m.edsoo.ru/7f41a636 POII 9 kmacc
59 XUMHUYECKUX 6 https://resh.edu.ru/subject/29/9/ MDIII 9 knacc
' 35eMeHTOB VIA- https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
rpymnbl. Cepa u eé ,video subject_program_ids=31937343
COCINHCHUA
Oo6mas
XapaKTepUCTUKA
bubmuorexa IOK https://m.edsoo.ru/7f41a636 POIII 9 knacc
XUMHUYCCKHUX .
https://resh.edu.ru/subject/29/9/ M3III 9 kiacc
2.3 35eMeHTOB VA- 7 ] . .
A https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
TPYITHIBL A30T, .video subject_program_ids=31937343
docdop u ux
COEIMHEHUSI
OO0mas
XapaKTEePUCTHKA
bubnuoreka I{OK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
XUMHUYCCKHUX .
https://resh.edu.ru/subject/29/9/ MDIII 9 knacc
2.4 anemenToB IV A- 8 ) . .
v https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
TPYHTIBL Vrnepon video subject_program_ids=31937343
nu erMHI/II/I U Uux
COEIMHEHUSI
Hroro mo pazueny 25
Pasngena 3. MeraJiibl M1 MX COeIMHEHUA
bubnuoteka [{OK https://m.edsoo.ru/7f41a636 POIII 9 knacc
31 Oo01ue cBolicTBa 4 https://resh.edu.ru/subject/29/9/ MDIII 9 xknacc
' METaJIJIOB https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lesson
.video subject_program_ids=31937343
39 Baxwnetimme 16 but6mmoreka IIOK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
' METAJUIBI U UX https://resh.edu.ru/subject/29/9/ MBI 9 kiacc



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

COEIMHEHUSI https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson
.video subject_program_ids=31937343

Hroro mo pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

bu6nmoteka IIOK https://m.edsoo.ru/7f41a636 POIII 9 kmacc
https://resh.edu.ru/subject/29/9/ M1 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lesson
.video subject_program_ids=31937343

BemiectBa n

4.1 MaTepHabl B 3

JKHN3HHU YCIOBCKaA

Hroro no pasneny 3

PeszepBHOe Bpems 3 bubnnoreka L{OK https://m.edsoo.ru/7f41a636
OBILEE

KOJIMYECTBO YACOB 68 4 7

I10 ITPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KouinuecTBO Yacon
Ne K I DJieKTpOHHbBIE N (PPOBLIE Hemoms3onanme
n/;1 Tema ypoxa B LA D e JNara 00 a30:aTEHLHble Ec CbI 06opynoBanus
cero bHbIE 4ecKue P pecyp nentpa “Toukn
padoThl | padoThI pocra”
bu6nmoreka IJOK
https://m.edsoo.ru/ff0d210c
IIpenmer xumuu. Ponb xumuu B "
Ypok "lIpenmer xumuu. Bemjectsa u ux
1 JKH3HHU YesoBeKa. Tena u 1 . "
BeIeCTEA cBoricTea" (POIL)
B https://resh.edu.ru/subject/lesson/1521/sta
rt/
2 TlonsTHE 0 METOAX ITO3HAHMS B 1 bu6nunoreka IJOK
XUMHH https://m.edsoo.ru/ff0d227e
[TpakTrueckas padora Ne 1
«[IpaBuna paboTsl B
3 nabopaTopuu U IPUEMBL 1 1 EH6H,HOTCK3 LIOK
https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTopHBIM
000pyI0BaHUEMY
Hudposas
Bbubmmoreka ITOK naboparopust Releon
https://m.edsoo.ru/ff0d26ca C JaTYUKOM
YucThie BelecTBa M CMECH. Ypok "UucTele BEMECTBA U CMECH. 3JIEKTPONPOBOJHOCTH
4 y 1 o
Crioco0ObI pazienieHust cMecei Crioco0Ow1 paznenenust cmeceid” (POLL)
https://resh.edu.ru/subject/lesson/1522/sta | JlabopaTopHast
rt/ pabora Nel “Yucteie
BEIIIECTBA U CMeCH’’
Hudposas
[IpakTudeckas pabora Ne 2 J:a6a(;13{ ?/ITI?(?;M Releon
5 «Paznenenmne cmeceit (Ha 1 1 bub6nmoreka IJOK MHTHOCTH "
pUMepe OYHUCTKH [TOBAPEHHON https://m.edsoo.ru/ff0d28c8 Y
3IEKTPOIPOBOIHOCTH
COJIN)»
JlaGoparopHast

28



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

padota Ne3 “Ounctka
BOJIBI OT
pPacTBOPUMBIX
npuMmecei”

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d2a6c

Ypok "ATOMBI, MOJIEKYJIBI U HOHBI.
[IpocThle u cnoXHbBIE BEIIECTBA.

6 ATOMBI ¥ MOJICKYJIBI
XUMHUYECKUE DIIEMEHTHI. 3HAKU
XUMHUECKUX 3eMeHToB" (POII)
https://resh.edu.ru/subject/lesson/1486/sta
rt/
;| Racens sneerm. S Bumores 110K
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThle U CI0KHBIE BEIIECTBA buGmmorexa LHOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE Bubmiorexa HOK
YJIApHOE ¥ https://m.edsoo.ru/ff0d2d50
bubmuorexa LIOK
https://m.edsoo.ru/ff0d2eae
Ypok "3aKkoH MOCTOSHCTBA COCTaBa
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKUEe POPMYJIbI.
10 | BeecTs. XuMnyeckas OrtHocuTeIbHAsg aTOMHAs U
(hopmyna. BaneHTHOCTH aTOMOB MOJIEKYJIsIpHast Macchl. MaccoBast 10Jst
XUMHNYCCKHUX DJICMCHTOB XUMHUYCCKOI'O 2JICMCHTA B COC]II/IHGHI/H/I"
(PBILI)
https://resh.edu.ru/subject/lesson/1487/sta
rt/
1y | Gmcmem sowns e Bumorea 10K
yJAp https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 107151 XUMHUYECKOTO bub6nmoreka IJOK
DJIEMEHTA B COEUHEHNU https://m.edsoo.ru/ff0d350c
13 | KonuuectBo BemiecTBa. Mosib. bu6nmoreka [JOK
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https://m.edsoo.ru/ff0d2a6c
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

Momnspaas macca

https://m.edsoo.ru/ff0d5230 Ypox
"KonuuecTBo BemecTBa. MomnspHas
Macca. MoIsipHbIi 00bEM raza. 3aKoH
Asorazapo" (POII)
https://resh.edu.ru/subject/lesson/2063/sta
rt/

Hudposas
bubmmoreka ITOK naboparopus Releon
https://m.edsoo.ru/ff0d37fa Ypox C TATYUKOM
"®uznyeckne U XMMUYECKHE SIBJICHUSL. TEMIIEpaTypbl

14 Du3nyecKre U XUMUYECKUE IIpu3Haky XUMHYECKUX PEaKLUN. JlaboparopHas
SIBIICHHSI. XUMHYECKAs pEAKLIMS VYcnoBus TeUeHUS U BOSHUKHOBEHUS pabota Ne5
xumuueckux peakuuit" (POII) “Omnpenenenue
https://resh.edu.ru/subject/lesson/1485/sta | TemmepaTypsl
rt/ KPHCTAJUTU3AIHH
BeliecTsa”
IIpu3Haku u ycnoBust Bubmuotexa LOK
15 | mp OTCKAIL XIMITECKIX https://m.edsoo.ru/ff0d3al6
peakuui
bubmunorexa LIOK
https://m.edso0.ru/ff0d3b88 Vpox "3akon
COXPAHEHHUS MaCChl BEILIECTB.
3aKOH COXpaHEHHS MacChl
16 | Bemects. Xumudeckue XHUMHUYECKIE ypaBHerI;I. KoaddurmeHtsr
B YpaBHEHUSIX peakiuid. Tumbl
YpaBHeHUA xummdeckux peakiuit" (POLI)
https://resh.edu.ru/subject/lesson/1519/sta
rt/
BrrunciaeHns KoIn4ecTna,
17 | MAcChl BELIECTBA 11O butmoreka [IOK
YPaBHEHUSIM XUMHYECKHX https://m.edso00.ru/ff0d5708
peaxuuit
Knaccudukanust Xumuaecknx
18 peaknuii (COeTMHECHMUS, bu6nmoreka IJOK
pa3IoXKeHMs, 3aMeICHHUS, https://m.edsoo.ru/ff0d3f34
oOmeHa)
19 | M. B. JIoMOHOCOB — Y4EHBIIi- Bbubimoreka [IOK
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https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://m.edsoo.ru/ff0d37fa
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

sHumKIoneauct. O0o0IeHe U
CHCTEeMAaTH3alNs 3HAHUMI

https://m.edsoo.ru/ff0d40c4 Ypoxk
"PacuéTpl 0 ypaBHEHUSM XUMHUYECKUX
peakruii. O000IIeHe 3HAHUH 10 TEME
<(HepBOHa‘IaJ'IBHBIC XUMHUYCCKHE
nonstusa" (POIL)
https://resh.edu.ru/subject/lesson/2448/sta
rt/

Kontponbaas padora Nel 1o

bubmuoteka LIOK

20 | Teme «BeriecTBa 1 XUMHUYECKUE https://m.eds00.ru/ff0d4290
peaxIym»
bubmuorexa LIOK
https://m.edsoo.ru/ff0d448e Ypoxk
Bosjtyx — cmech rasos. CocTas Kucnopon: noxyUeHHe, ¢msnyeckue n
XMMHYECKHE CBOWCTBA, TPUMEHECHHE.
21 | Bo3zmyxa. Kucmopox — anement
H IPOCTO BemecTBo. O30H Oxkcunpl. Kpyrosopot kuciopoja B
’ mpupoae” (POILI)
https://resh.edu.ru/subject/lesson/2447/sta
rt/
bubmoteka [IOK
Ou3MYECKUEe U XUMHUIECKHE https://m.edsoo.ru/ff0d4614 Vpok "O30mH.
CBOMCTBa KHCIIOPOAA (peaKiuu Amnorponust kuciopona. Cocra
22 "
OKucIeHus, ropenue). [lonsatue Bo3ayxa. ['openue" (POLL)
00 okcuaax https://resh.edu.ru/subject/lesson/2446/sta
rt/
CriocoObI MOTy4eHUs KHCI0poia
23 | B naboparopuu u Bub6imoreka [IOK
OpOMBITITIEHHOCTH. [IpuMeHeHue https://m.edsoo.ru/ff0d497a
KHCIIOpoJia
Hudposas
TemmoBoii 3 heKT XUMUIECKOH naGoparopus Releon
CaKI1H, TIOHITHE O ¢ AaTTHIKOM
24 IT)e MOXI/I,MI/I‘{CCKOM aBHEHUH bubmmorexa [IOK TeMICPaTyphI
P yP ’ https://m.edsoo.ru/ff0d4790 JlaboparopHast
9K30- ¥ SHIOTEPMUIECKHUX
pabota Ne5
peaKmusx “
DK30TepMUUECKUE
peakuuu’”’
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https://m.edsoo.ru/ff0d40c4
https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2448/start/
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

JlaboparopHas
pabota Ne6
“DHIOTEpMHUYCCKIE
peaknun”

Tomnuso (HedTh, yrons u

buomuoreka LIOK

JlaGopaTopHas
pabota Ne2 “Ounctka

25 | meran). 3arpAsHEHHC BOS/YXa, https://m.edsoo.ru/ff0d4c4a BOJIBI U BO3/yXa OT
CIOCOOBI €T0 MPeJ0TBPALCHUS ,
TBEPIBIX YaCTHIL
[Ipaktnueckas padora Ne 3 o
op | TeMe «[lomyaenune u cobupanne bubmmorexa [IOK
KUCIIOPO/Ia, U3yYCHHUE €T https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
bubmuorexa LIOK
https://m.edsoo.ru/ff0d4dd0 Ypox "
BOJIOpOJ — SEMEHT 1 HPOCTOe Bopopon: HaxoxneHue B IpUpoe,
NOoJy4eHHe, ero (GU3NIecKue u
27 | BemectBO. HaxoxacHue B < "
XHUMHYECKHE CBOICTBA, TPUMEHEHUE
npupoe (PDILI)
https://resh.edu.ru/subject/lesson/3119/sta
rt/
ry | e L o LOK
HOpOAa. https://m.eds00.ru/ff0d4ddo
[IpumeHeHue Bogopona
29 | [loHsTHE O KUCIIOTaX U COJISX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Cr1oco0bI oTy4eHHUs BOAOPOaa Bub6imoreka [IOK
B 1Taboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktnueckas padora Ne 4 o
31 | Teme «[lony4yenune u cobnpanue bubanoreka LIOK
BOJIOPO/Ia, U3yUEHUE €TO https://m.edsoo.ru/ff0d4f42
CBOMCTBY»
32 MonsipHbiii 00bEM ra3oB. 3aKoH Bu6immoreka [IOK
ABoraJipo https://m.edsoo.ru/ff0d542e
33 Breruncienus oo6béma, bubmmoreka [IOK

KOJIMYECTBA BCUICCTBA I'a3a 110

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

€ro U3BECTHOMY KOJIUYECTBY
BEIICCTBA WK 00BEMY

Brraucienust 00bMOB ra3os 110

34 | YDABHEHHUIO DEaKIMI Ha OCHOBE bubnmnoreka [JOK
3aKOHA 00BEMHBIX OTHOIIEHHIH https://m.edsoo.ru/ff0d5708
razoB
bubnmoreka IJOK
https://m.edsoo.ru/ff0d587a Ypoxk "Bona B
MIPUPOJIC U CIIOCOOBI €€ OUHCTKHU.
DUBHICCKIC 1 XHMIICCKHE du3nYecKre U XUMUYECKHUE CBOMCTRA
35 . BoJibl. [IpuMenenue Bosl. Boma —
CBOICTBA BOJBI
pactBopureinb. PactBopsl. MaccoBas gosis
pactBopéHHOTrO Bemectra" (POLI)
https://resh.edu.ru/subject/lesson/2062/sta
rt/
36 CoctaB ocHoBanuii. [lonsitre 00 Bubnunoreka [IOK
HHINKATOPAX https://m.edsoo.ru/ff0d59e2
Hudposas
nabopatopus Releon
Bona kak pacTBopuTens. C JaTYNKOM
37 Hacpbl1ieHHBIE 1 HEHACBHIIICHHBIE But6mmoreka [TOK TeMIEpaTyphl
pactBOpbl. MaccoBast 1015t https://m.edsoo.ru/ff0d5b40 JlabopaTopHast
BEILECTBA B PaCTBOpE pabora Ne7
“IlepechIieHHBIC
pactBopsl”’
[Mpaktudeckas padora Ne 5 o
| e B LOK
MACCOBO JioNeli PACTBOPEHHOTO https://m.edsoo.ru/ff0d5eba
BEIIECTBA»
Boa» PO BOROPOL. https://m.edsoo.ru/ff0d6342
40 OKCH/JIBI: COCTaB, bubmoreka [IOK

KJaccuuKalys, HOMEHKIIaTypa

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

"OKCHIIBL: KiTacCU(UKAITHS,
HomeHKatypa" (POLL)
https://resh.edu.ru/subject/lesson/2445/sta
rt/

41

[lonmy4yeHne u xuMuU4ECKue
CBOMCTBA KMCIIOTHBIX, OCHOBHBIX
1 aM(OTEPHBIX OKCUIOB

bu6nmoreka IJOK
https://m.edsoo.ru/ff0d664e Ypoxk
"CBolicTBa, MONy4YeHUE, TPUMEHEHNE
okcumoB" (POII)
https://resh.edu.ru/subject/lesson/2444/sta
rt/

42

OCHOBaHHUS: COCTaB,
KJTaCCH(UKAIIHSI, HOMEHKIIATypa

bubmuorexa LIOK
https://m.edsoo.ru/ff0d67ca Ypok
"OcHOBaHHS: KIIACCU(PUKAIIS,
HOMEHKJIaTypa, nmoyaenue" (POL)
https://resh.edu.ru/subject/lesson/2442/sta
rt/

43

[Toydenune u xuMIgeckre
CBOMCTBA OCHOBaHUH

bubmuorexa LIOK
https://m.edsoo.ru/ff0d67ca Ypok
"XUMHYeCcKHe CBOMCTBAa OCHOBAHMI"
(PDIII)
https://resh.edu.ru/subject/lesson/2443/sta
rt/

44

Kuciotsl: cocTas,
KJIacCU(UKAIHsI, HOMEHKIIATypa

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

45

HonyquI/Ie U XUMHYCCKHUEC
CBOICTBA KUCJIOT

bub6nmoreka IJOK
https://m.edsoo.ru/ff0dfee2 Ypox
"[losrydyeHune 1 XUMHUYECKHE CBOWCTBA
kuciot”" (POLL)
https://resh.edu.ru/subject/lesson/3120/sta
rt/

46

Conu (cpeanue): HOMEHKIIATypa,
CHOCOOBI TOTYYEHHS,

bub6nmoreka IJOK
https://m.eds00.ru/00ad9474 Ypoxk "Comnu:
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https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2443/start/
https://resh.edu.ru/subject/lesson/2443/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://m.edsoo.ru/00ad9474

XHMUYCCKHE CBOMCTBA

cocTaB, Ki1accu(uKanys, HOMEHKIIATypa,
cnioco0b! momyuenus" (POL)
https://resh.edu.ru/subject/lesson/2054/sta
rt/

IIpaktrueckas padora Ne 6.
Pemenue sxcrepruMeHTaIBHBIX

47 | 3amady o teMe «OCHOBHBIE BH6H_HOTeKa LOK
KITACCHI HEOPraHHHYECKHX https://m.edsoo.ru/00ad9b7c
COCIUHCHMI
bubnunoreka IJOK
https://m.edso0.ru/00ad9a50 Ypoxk
"I'eneTrueckas CBS3b MEXKITYy OCHOBHBIMH
I'eneTnyeckas cBsI3b MEXIY KJIaCCaMH HEOPTaHWMYECKUX COCTUHEHHIA.
48 | kmaccamMy HEOPTaHUIECKHX 0O60061menune 3HaHMiA 10 TeMe «OCHOBHEIE
COeIUHEHUN KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI"
(POII)
https://resh.edu.ru/subject/lesson/2440/sta
rt/
49 O00011IeHNE U CUCTEMATH3ALUS Bbu6nuoreka IJOK
3HaHUI https://m.edsoo.ru/00ad9ch2
Kontponbshas padora Ne3 1o
50 | reme ROCHOBHPIiIe KJIaCChI BH6H,HOTeKa HOK
HEOpFAHHIECKHX COCTHEHM" https://m.edsoo.ru/00ad9ela
bubmoteka [IOK
https://m.edsoo.ru/00ad9ffa Ypox
TTepBbie HOMbITKH "Knaccugukanus XuUMAIECKUX
aneMeHTOB. [1oHsITHE O IpyMIax CXOMHBIX
51 E;:;Z?I?giaﬁﬁi;iﬁﬂoqicKﬁiax anemeHToB. [leproanueckuii 3aKoH U
CXOJHBIX 3J.'ICMCHTOB py niepuoanueckas tadbsmma [1. 1.
Menneneesa" (POLI)
https://resh.edu.ru/subject/lesson/2053/sta
rt/
Ilepuoanueckuii 3aK0H 1
50 Ilepnogmuaeckas cuctema bubanorexa LIOK

XUMHYECKUX deMeHToB JI. W.
MenpeneeBa

https://m.edsoo.ru/00ada52c
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https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/00ada52c

buomuoteka LIOK

53 | llepuoL, rpymmibL, MOArpymILI https://m.edsoo.ru/00ada52c
bubmuoreka LIOK
https://m.edsoo.ru/00ada342 Ypoxk

54 Crpoenne atomoB. CocTaB "Ctpoenne atomoB. CocTaB aTOMHBIX

aTOMHBIX sifiep. M3oTomnsl snep. M3otomsr" (POL)
https://resh.edu.ru/subject/lesson/2051/sta
rt/
CrtpoeHue 31eKTPOHHBIX
55 000II0YEK aTOMOB DJICMECHTOB bubnunoreka IJOK
[Tepuonuueckoit cucremst 1. 1. https://m.edsoo.ru/00ada6bc
MeHnpeneesa
bubmuorexa LIOK
https://m.edsoo.ru/00ada824 Ypoxk
XapaKTepucTUKa XUMUYECKOr 0O "I3MeHeHue CBOICTB aTOMOB 3JIEMEHTOB
5g | IEMEHTA IO €0 MOJIOKEHHIO B 1 00pa30BaHHBIX UMH BEIIECTB I10
[Tepuoanueckoii cucreme . H. nepuoaaM U rpyIraM NepruoIndecKou
Menneneena cucteMbl" (POIII)
https://resh.edu.ru/subject/lesson/2049/sta
rt/
3unauenue [leproauueckoro
57 | 3AKOHA JUIS PasBUTHS HAYKH U Bubnunoreka [IOK
npaktukd. 1. . MenneneeB — https://m.edsoo.ru/00ada96e
Y4€HBIH, IIEAATOT U I'PaXKIAHUH
PesepaHslii ypok. O600mmenue n
58 CUCTEMAaTH3AIHA bubmuorexa LIOK
3HaHuit/Beepoccuiickas https://m.edsoo.ru/00adac34
npoBepoyHas padoTa
Kontponsnas padota Ne4 mo
o | e Coroeme Bamores 110K
‘ . https://m.edsoo.ru/00adac34
cBs3by/Beepoccuiickas
npoBepoyHas padoTa
60 DIEeKTPOOTPULATEILHOCTh bubnmnoreka [IOK

aTOMOB XMMHWUYCCKHX 5JICMCHTOB

https://m.edsoo.ru/00adaab8 Ypok
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https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

"DNEeKTPOOTPULIATEIFHOCTh XUMHUYECKUX
anemeHToB. MonHast cBszp" (POL)
https://resh.edu.ru/subject/lesson/2439/sta

61 | MoHHas XMMHUYeCKas CBSI3b 1 rt/
62 KoBanentnas nonsipHas 1 Bubmmoreka [IOK
XHUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab8 Ypox
"KoBaneHTHass XuMudecKast CBSI3b.
[TonspHast 1 HEeNoOJsApHAS KOBaJICHTHAS
63 KoBaneHntHas HenonsipHas 1 ceszp" (PO
XHMUHCECKAs CBASD https://resh.edu.ru/subject/lesson/2048/sta
It/
bu6nmoreka IJOK
https://m.edsoo.ru/00adae28 Ypok
"BaneHTHOCTH U CTETICHh OKUCIICHUS.

64 | CremeHb OKUCIIEHUS 1 [IpaBuna onpeneneHus creneHen
okucaeHus ameMeHToB" (POII)
https://resh.edu.ru/subject/lesson/3121/sta
It/

65 OKHCITUTEIBHO- 1 Bubnunoreka [IOK

BOCCTaHOBHUTEJIbHBIC PEAKIHU https://m.eds00.ru/00adb076 Ypok
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHbIE
peakuuun" (POL)

66 | Oxuomrenmy 1 BOCCTAROBHTENH 1 https://resh.edu.ru/subject/lesson/3122/sta
It/
bubmoteka [IOK
https://m.edsoo.ru/00adb33c Ypoxk

O0001IeH e U CHCTEMaTH3AIHS "[lToBTOpenHue n 0000IIEeHNE IO TEME
67 | 3Hanwmii mo Teme «CTpoeHue 1 «Ctpoenue atoma. CTpoeHHUE BEIIECTBA.
atoma. XUMHUYECKasl CBSI3b) Xumunyeckas cBsi3p»" (POIII)
https://resh.edu.ru/subject/lesson/3093/sta
It/
68 0060011IeHNE ¥ CUCTEMATHU3aLINS 1 bubmmotexa [JOK
3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68
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https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/ff0d61c6

I10 ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoaunyecTBo yacoB
Ne IpakTuye DieKTpOHHbBIE N (POBLIE Hemoms3onanme
3 Tema ypoka KonTpoabn o0opynoBaHus
n/n ara o0pa3oBaTelIbHbIE pecypchl
Beero ble padoThI c16cne A P pecyp neHTpa “Touknu
padoThI pocra”
Tlepuonuueckuit 3aK0H. Bubnnorexa LOK
1 Ileproamueckasi cucTeMa XUMHUIECKHX 1 .
https://m.edsoo.ru/00adb59e
anemenToB 1. . Menneneena
, | e e | B LOK
. https://m.edso0.ru/00adb6b6
NEPBBIX TPEX MEPHOIOB
3 Krnaccudukaius 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPraHHUYCCKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHuecKoi CBI3H U THUIBI 1 Bu6nmoreka [JOK

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

Kontponbnas padota Nel mo teme BEIeCTBA. XUMHYECKas

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

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

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

T'CTCPOrCHHBIX PCAKIHAX

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

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

TlonsaTHE O XMMHYIECKOM PaBHOBECHHU.

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

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

OKHCITUTENBHO-BOCCTAHOBUTEIBHEIE
peaxIun

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

10

Teopus 31EKTPOIUTUUECKON
mucconnanuy. CUIIbHBIE U clla0ble
IEKTPOJIUTHI

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

Hudposas
naboparopust Releon

C TaTYNKOM
3JEKTPONPOBOIHOCT
u

JlaGopartopHast
pabora
“DIIEeKTPOIUTHIECKA
sl JUCCOLIMALHS
“CuibHble U cialble
3JIIEKTPOIUTEI
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https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://m.edsoo.ru/00adc28c
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://m.edsoo.ru/00adcade
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://m.edsoo.ru/00adcd68
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/

Hudposas

bubmuoreka ITOK naboparopus Releon
https://m.edsoo.ru/00add448 | ¢ nat4ukom
VYpok "Peakniun HOHHOTO 3JIEKTPOIPOBOTHOCT
11 | MoHHbIC ypaBHEHUS peaKIuit o0OMeHa U YCIIOBUS MX U ¥ TEMIIEPATyPhI
npotekanusa” (POII) JlaGopaTopHas
https://resh.edu.ru/subject/les | pabora ‘“Bnusuue
son/1603/start/ TeMIIepaTyphl Ha
JIACCOIHAIUIO”
bubaunoreka LIOK
https://m.edsoo.ru/00add5d8
VYpok "Xummndaeckne Hudporas
CBOMCTBA OCHOBHBIX KJIacCoB | Jabopatopus Releon
HCOPraHn4CCKUuX C JaTYUKOM
. COCJIMHEHUI B CBETE 3NIEKTPONPOBOTHOCT
XHUMHUYECKHE CBOMCTBA KUCIOT U o
. . MPEJICTaBICHUH 00 u
12 | ocHOBaHWMII B CBETE MpEACTaBICHUN 00 N
A ANMEKTPOIUTHUCCKOM Ha6opaIOpHaﬁ
JUCCOIIMAINH U pabora “Brusinue
OKHCITUTEIBHO- KOHIICHTPAIUH
BOCCTAaHOBUTEIBHBIX pactBopa Ha
peaknusx" (POL) JUCCOIUAIHIO”
https://resh.edu.ru/subject/les
son/1606/start/
Hudposas
naboparopust Releon
C TaTYUKOM
XUMHUECKHE CBOWCTRA COJICH B CBETE 3JIEKTPONPOBOAHOCT
13 | npencrarieHuii 00 Eubmiorexa HOK 51 PRTPORA
. https://m.edsoo.ru/00add8b2
3IEKTPOJINTUUECKOHN TUCCOIHAIIH JlaboparopHast
pabora “BnusiHue
pacTBOpHUTENI Ha
JIACCOTTHAITHIO”
bubmuoreka IIOK Hudposas
. https://m.edsoo.ru/00add9d4 | nmaboparopust Releon
14 | IloHsaTue 0 THAPOIU3E CONICH

Ypoxk "T'uaponus coneir”
(PBII)

¢ naryukom pH
JlaboparopHast
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https://m.edsoo.ru/00add448
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://m.edsoo.ru/00add5d8
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

https://resh.edu.ru/subject/les | paborta
son/3123/start/ “Omnpenenenne pH
pacTBOpoB”
bubmuoreka IIOK
https://m.edsoo.ru/00addd12
Ypoxk "O6o0meHHe 110 TeMam
O0001IeH e U CHCTEMATU3aLMS «Knaccuduxauns "
15 N XUMHUYECKUX PEaKIuiiy 1
3HAHUH
«INEKTPOTUTHIECKAS
nuccormarusy." (POLL)
https://resh.edu.ru/subject/les
son/2101/start/
16 IIpakTudeckas padora Ne 1. «Pemenue bubmmorexa [IOK
IKCIIEPUMEHTAIBHBIX 3a/1a9» https://m.edsoo.ru/00addbfa
17 | Omerenmoem ot BuGnorexa LIOK
’ https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKI[UH B PACTBOPAX»
Eubmiorexa OK Ez%%pzzggm Releon
https://m.edsoo.ru/00addfe2 . aTII)MK(?M
OO6mras xapaKTepUCTHKA TaIOTCHOB. VYpoxk "Tanorenst. Xmop. or?mqecxoﬁ
18 | Xumudeckue CBOWCTBA Ha IIPUMEPE XnopoBogopon. ConsiHast IOTHOCTH
xJopa kuciora u e€¢ conu." (POIL) sz1160 ATODHAS
https://resh.edu.ru/subject/les a60$a “Cr;oﬁcma
son/2075/start/ b . "
OpOMHOI BOJIBI
19 | oo exoiorma. soyate BuGworexa LIOK
» HoJTydeHue, https://m.edso0.ru/00ade104
MIPUMEHEHUE
20 | domyecene s mtcma BuGmorexa LIOK
Y N N ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
21 | smtno: pooanth. o 630 1 BuGmorera LIOK
PCaKHmH, A https://m.edsoo.ru/00ade488
peareHToB JlaH B H30BITKE
22 | OOmiast XxapaKTEpUCTHKA DJIEMEHTOB bubmoreka [JOK
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https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://m.edsoo.ru/00addd12
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

VIA-rpynnst

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

Hudposas
bubmuoreka ITOK naboparopus Releon
A https://m.edsoo.ru/00ade64a | ¢ nar4ukom
JUTOTPOTIHBIE MOAU(UKAIIMHA CEPHI. "
23 | HaxoxaeHue cepsl U €€ COSTUHCHUN B Ypox Cepﬁ. Ceposonopo. TeMIICpaTyphl
npupojie. XMMHUYECKHEe CBOMCTBA CEPhI Cymeguae” (PILL) . Jlaboparopnas
’ https://resh.edu.ru/subject/les | pabota “TlnaBneHue
son/2434/start/ 1 KPHUCTaUTH3AIHS
cepor”
24 CepoBoaopoJ, cTpoeHue, (hu3ndecKue bubmmorexa [IOK
1 XUMHYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Bu6nnoreka [JOK
https://m.edso0o.ru/00adea28
Oxcupsl ceprl. CepHast KUCTIOTA, VYpoxk "Oxcup cepsl (VI).
25 | pusuueckre M XUMHYECKHE CBOWCTBA, Cepnas kuciora u ee conu"
MIpUMEHEHNE (POLI)
https://resh.edu.ru/subject/les
son/2077/start/
XUMUYECKHe PEaKIiy, JeKaIIne B
OCHOBE TPOMBIIIIEHHOTO criocoba
op | HOTydeHHs CEPHOM KHUCIJIOTHI. Bbubmuorexa [JOK
XUMHYECKOe 3arps3HeHUE https://m.edsoo.ru/00adec8a
OKpPYKaroIeH cpebl COeTMHEHUSIMHI
cepbl
27 Brruncinenne MaccoBOH 40X BBIXOJA Bu6nnoreka [JOK
HPOJIYKTa PEaKInu https://m.edsoo.ru/00adec8a
bubmmoreka LIOK
https://m.edsoo.ru/00adeea6
Ypok "A30T: cBOlCTBa U
OO01ast XapaKTepUCTHKA SJIEMEHTOB MpUMEHEHUE. AMMUAK.
8 VA-rpynmsl. A30T, pacIpoCTpaHECHHE DuU3nyecKre 1 XUMUYECKHE

B IIpHUpO/Ie, (pr3nUecKkre 1 XUMHUECKHe
CBOMCTBa

cporictBa. [Tosryuenue n
npuMmeHnenue. Conu
ammonus" (POLII)
https://resh.edu.ru/subject/les
son/2078/start/
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/

Hudposas
naboparopus Releon

C TaTYUKOM
AMMUak, ero Qu3nvecKue u
29 | XuMHYeCKHe CBOWCTBA, TOTyUeHHE U bubmmorexa HOK DJICKTPOTIPOBOHOCT
DMEHCHG ’ https://m.edso0.ru/00adf004 | u u pH
P JlaGopaTopHas
pabora “CgoiicTBa
aMMuaka’
o | M i e vo e B 10K
o » 1Y https://m.edso00.ru/00adf180
CBOWCTBY
bubaunoreka LIOK
https://m.edso0.ru/00adf306
Ypok "A30THas KucHOTA.
CrtpoeHue MOJEeKyJIbl.
N CaoiicTBa pa30aBIeHHON U
A3oTHas KUCIIOTa, e€ pu3nueckue u .
31 . KOHIIEHTPUPOBAHHOU
XHUMHUYECKHE CBONCTBA .
a30THOH KuciaoTel. Comu
a30THOM KUCJIOTHI. A30THEIE
ynoOpenus." (POLL)
https://resh.edu.ru/subject/les
son/2074/start/
Hcnonbp3oBaHre HUTPATOB U COJICH
32| yxobpesnii, Xnviiecioe sarpraricre Bubanorexa IOK
yAOBP . P https://m.edsoo.ru/00adf518
OKpYXKaroIlIeH Cpeabl COeUHEHUAMU
aszora
bubmunoreka LIOK
https://m.edsoo.ru/00adf68a
Ypoxk "®docdop. Ammorpornus
®docdop. Oxcun pocdopa (V) u ¢docdopa. CpoiicTBa
33 | dochopHas kucnoTa, GU3MIECKUE U dochopa. Oxcug

XUMHUYCCKUEC CBOfICTBa, MOJIy4YCHUC

dochopa(V). ochopras
KHUCJIOTa U €€ COJIU.
®dochopubie yaoopeHus."
(POIII)
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

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

son/2073/start/
Ucnonp3oBanue ¢pochaToB B KauecTBe
34 | MMHEpaJbHBIX yIoOpeHuii. Bubmuorexa LHOK
3arps3HEHNEe IPUPOIHON CPEIbI https://m.edsoo.ru/00adfc20
dhocharamu
bu6nmoreka [JOK
https://m.edsoo.ru/00adfd9c
Ypok "Yruepon.
VYraepoa, pacupoCTpaHEHHE B AnnoTtponHble MOAU(PHUKAIIAN
35 | mpupone, GpU3NYECKUE U XUMUICCKHE yriepojia. XuMHYECKUe
CBOICTBa CBOIICTBa yTiiepoaa.
Ancopbuus." (POLLD)
https://resh.edu.ru/subject/les
son/2072/start/
Oxkcunpl yriepoja, ux Gpusndeckue u
3 | XummtecKne CBOICTBA. bubaunoreka LIOK
DKOJOTUIECKHE TPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKCHIOM yriepoaa (IV)
bubmmoreka LIOK
https://m.edso00.ru/00ae006c
37 | YroabHas KMCIIOTA U €€ COJIU YPOK "YrombHas Kncnora”
(POII)
https://resh.edu.ru/subject/les
son/2070/start/
bubmunoreka LIOK
I[MpakTudeckas pabota Ne 4 1o Teme https://m.edso00.ru/00ae027e
38 "Ilomyuenue yriaekucnoro rasa. VYpoxk "YrapHslii ras.
KauectBenHas peakius Ha KapOOHAT- Yrnexkucasiii raz" (POLI)
HoH" https://resh.edu.ru/subject/les
son/2071/start/
30 opammeon seetrem: sk o BuGmorera [1OK
https://m.edso00.ru/00ae054e
COEJIMHEHMSIX YTIIepoa
40 | KpemHuii 1 ero coeiMHEHHS bubmumoreka LHOK
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https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://m.edsoo.ru/00ae027e
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://m.edsoo.ru/00ae054e

https://m.edso0.ru/00ae080a
VYpoxk "KpemHuii u ero
coenuHenus. CTeKIIO.
Hement" (POL)
https://resh.edu.ru/subject/les

son/2069/start/
[Ipaktryeckas padota Ne 5. Pemienue
41 | PKCTICPHMEHTATBHBIX 33/1a4 110 TeMe bubmmoreka [IOK
«Baxueiine HeMeTaUTbl K UX https://m.edsoo.ru/00ae0bf2
COCTMHECHMUSD)
bubaunoreka LIOK
https://m.edso00.ru/00ae0e18
KontponbHas pabota Ne3 mo Teme "
42 | «BaxHeiinre HeMeTaUIbl U KX YPOK 0606%[61{“6 1o Teme
COCTMHEHUS Hemeramms® (PLL) .
https://resh.edu.ru/subject/les
son/2068/start/
bubaunoreka LIOK
https://m.edsoo.ru/00ae103e
VYpok "[lonoxeHne MeTaIOB
B [IEPUOJIUYECKON CUCTEME
XUMHYECKUX 31eMeHTOB /I.
W. Menneneena.
OO6mras xapaKTepUCTHKA XMMHIECKIX Merainuueckas CBSI3b.
3JIEMEHTOB — METAJIJIOB. ®dusnyeckre U XUMUISCKUE
43 Merannndeckas CBs3b U cBoiicTBa MeTainioB. CIiiaBbl
MeTaJUTMIECKasi KpUCTAJUTHIECKast MeTauioB. Haxoxnenue
pemérka. PU3nyecKue CBOMCTBA METAJIOB B IPUPOAE U
METaJlIOB o01mre crocoOsl HX
nosryueHus. P akTHBHOCTH
(3TEeKTPOXUMHUUIECKHH Psif
HanpspKEeHUH) MeTaioB"
(PBILI)
https://resh.edu.ru/subject/les
son/1607/start/
44 XUMHUYECKHE CBONCTBA METAJLIOB. bubmuoreka LIOK

ONEKTPOXUMHUYECKHUH psif

https://m.edso0.ru/00ael1156
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https://m.edsoo.ru/00ae080a
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://m.edsoo.ru/00ae103e
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://m.edsoo.ru/00ae1156

HaHpH)KeHI/Iﬁ MCTaJIJIOB

O06mue cnocoOBI OTydeHUs
MmetasoB. CrutaBel. Beraucienus mo

bu6nmoreka [JOK

45 | ypaBHEHMIM XMMITICOKIX DEAKIHH, https://m.edsoo.ru/00ael1156
©CJIM OJTMH U3 PEarcHTOB COMEPIKUT
IpUMECH
46 | IlousTHE O KOPPO3UH METAIIIIOB butmmorexa LIOK
PP https://m.eds00.ru/00ae1278
bubmnoreka IIOK
https://m.edsoo.ru/00ae14b2
Vpok "lllenoynsie MeTaIbL.
Dusnueckue U XUMHUYECKUE

47 | lleno4Hble METAJLIBI cBoiicTBa. OKCHUIIBI U
TUAPOKCHIBI IETOYHBIX
Mertamios." (POIL)
https://resh.edu.ru/subject/les
son/1602/start/

48 OKCHIBI U TUAPOKCHUIBI HATPUS U bubaunoreka LIOK

KaJlns https://m.edsoo.ru/00ae14b2

49 [IenoyHo3eMeNbHBIE METAJLIBI — bubmuoreka LIOK

KaJIbLIUHA ¥ MarHuil https://m.edsoo.ru/00ae15e8
50 | BaxkHeiinue coequHEHNS KalbIHs bubsmorexa HOK
a 1 https://m.edsoo.ru/00ael15e8
Buneo "®usnueckue
CBOMCTBA IIEJTOYHBIX
O00011IeHNE U CUCTEMATH3ALUS meraiios” (PIIL)

51 3HaHI/IHI7-: 1 https://uchebnik.mos.ru/mater
ial_view/atomic_objects/525
4843?menuReferrer=catalogu
e

52 JKEcTkOoCTh BOJBI U CITOCOOHI €€ bubmuoreka LIOK

yCTpaHEHHUSI https://m.edso0.ru/00ae1886
’lrlp%KTI/I‘IeCKaH pabora Ne 6 o Teme Bubmorexa [IOK
53 JKEcTKOCTh BOABI U METOILI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/5254843?menuReferrer=catalogue
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bubmnoreka IIOK
https://m.edsoo.ru/00aelc64
VYpox " AmroMUHHIA.
Haxoxnenue B npupoze.
CBolicTBa ATFOMUHHUSL.

54 | AmromuHnin
AMdpoTepHOCTh OKCHIA U
TUAPOKCH]IA ATFOMUAHUS"
(PBII)
https://resh.edu.ru/subject/les
son/1604/start/
55 AmMoTepHBIe CBOIICTBA OKCHIA U bubmmorexa [IOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
Bu6nmoreka [JOK
https://m.edsoo.ru/00ae1d86
Ypoxk "XKenezo. Haxoxnenue
56 | JKeneso B npupoze. CBoicTBa
xene3a. CoeqMHEHHS
keneza" (POII)
https://resh.edu.ru/subject/les
son/1605/start/
57 OKcuapl, THAPOKCUIIBI U COJIH JKEeJe3a Bu6nmoreka [JOK
(IT) u xene3a (1I0) https://m.edsoo.ru/00ae35e6
Ypoxk "Obo01meHne o Teme
O06001IeHne 1 CUCTeMaTH3AUS «Meranen. Tlpuvenerne
58 3HaHI/IHI>'-: H metaiios" (POIL)
https://resh.edu.ru/subject/les
son/2067/start/
[Ipaktrnyeckas padota Ne 7. Pemenue
5g | OKCHEPUMEHTAILHBIX 3324 110 TeMe bubmuoreka IIOK
«BaxHelme MeTamibl U X https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
BBI‘H/IC.HCHI/ISI 10 ypaBHeHI/ISIM
XUMHYECKUX PEaKIUil, €CIIN OJTUH U3
60 | peareHTOB AaH B N30BITKE WIIN Bubmorexa LHOK

COJZIEPXKUT NpUMECH. BbruucieHus
MacCOBOH JOJIM BBIXOJIa TPOJYKTA

https://m.edso0.ru/00ael1750
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https://m.edsoo.ru/00ae1c64
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://m.edsoo.ru/00ae35e6
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

peaxIuu

O00011IEHNE ¥ CUCTEMATH3ALUA

Ypok "CrocoOb! moTy4eHus
Y IpUMEHEHHE MeTaJlIoB"
(M3II)

61 - 1 https://uchebnik.mos.ru/mater
ial_view/atomic_objects/842
3338?menuReferrer=catalogu
€
Ypoxk "O0o0mIeHHne 110 TEME
"Mertamisl". [Ipumenenue

KontponbHas pabora Ne4 mo Teme Metaiios" (MOLL)
62 | «Baxseiire MeTamIbl U UX 1 https://uchebnik.mos.ru/mater
COCIVHEHUD) ial_view/atomic_objects/752
7186?menuReferrer=catalogu
€

63 Bemectsa u MaTtepuaisl B 1 Bubmuoreka [JOK

[IOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50

64 XUMHYecKoe 3arps3HeHne 1 Bubmuoreka [HOK

OKPY’KaIOIIEH cpeJibl https://m.edso0.ru/00ae4270

65 Posb xumMuu B perieHnn 1 Bbubmuorexa [JOK

9KOJIOTHYECKHUX MPOOIIEM https://m.edso0.ru/00ae4270

66 O00011IeHNE U CUCTEMATH3ALUSA 1 Bu6nmoreka [JOK

3HAHUN https://m.edsoo.ru/00ae0d0a
67 O00011IeHNE U CUCTEMATH3ALUSA 1 Bu6nuoreka LJOK

3HAHUN https://m.edsoo.ru/00adb33c
68 O00011IEHNE U CUCTEMATH3ALUS 1 Bu6nuoreka LJOK

3HAHUN https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO HACOB I10 68

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

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KVIACC

Koxa
NMPOBEPAEMOro
pe3yjabrara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHUYCCKUC ITOHATHS)

11

pacKpblBaTb CMBICI OCHOBHBIX XHMMHUYECKHUX TIOHATUH: aToM,
MOJIEKYyJIa, XUMHMYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJIECHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJs XHMHUYECKOIO
3JIEMEHTa B COEAMHEHUH, MOJSPHBIA 0O0BEM, XMMHUYECKas peaxius,
KJacCU(pUKalMsg  peakUMil: peakuud  COEAMHEHHUS,  peakluu
pa3IOKEHUs,, PEAaKUMU 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHIOTEPMUYECKUE PEAKIHUU, TEIIOBOW 3(P(EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOI_[eHTHaH KOHLIeHTpaI_II/ISI) B paCTBOpC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MOHSATHUA H

MMPUMCHSATDH OTU IMOHATHS ITPU ONMMCAHUHN BCUICCTB U UX npeBpameHI/HZ

1.3

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUsS (opMyl

BCIICCTB U ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ

14

PaCKpbIBaATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIpECaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCOAUMHECHUAX

1.6

KJ'IaCCI/I(bI/II_II/IpOBaTB XUMHUYCCKUC PCAKIINU (HO qucily Hu COCTaBy

YYacCTBYIOIIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PEKTY)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAaCChL

BC€IICCTB
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1.8

BBIUHCIIATH MACCOBYIO JIOJNIIO XMMHYECKOTO JJIeMEHTa Mo (opMmylie

COCAMHCHUS,

1.9

BBIYHUCIIATH MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METO/bI MMO3HAHUS — HAOIIOJICHUE,
U3MEpeHue,  MOJEIMPOBAaHUE,  HKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

ITo Teme: «Baxueimme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

paCKpeiBaTb CMBICI OCHOBHBIX XHMHUUYCCKHX MMOHATHUH: OKCH,

KHCJ10Ta, OCHOBaHUEC, COJIb

2.2

OIIpCACIIATh INPUHAMJICIKHOCTL BCHICCTB K OHpeI[eJ'IéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMUYECKHE CBOIMCTBA
BEIIIECTB PA3JIMYHBIX KJACCOB, MOJTBEPXKAasl OMHUCAHHUE MpPUMEpaMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3UpPOBATH CBOICTBa BC€IICCTB B 3aBUCHMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU HPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHAX

2.6

cleloBaTh IpaBWJIaM IIOJb30BaHUS XHUMHUYECKOW TOCYyIOHM U
1a00paTOpHBIM 000pY/IOBaHHEM, a TaKXKe IMpaBUiIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBHUM C HMHCTPYKIHUSMHU 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAAa M KHUCIOPOAA), MPUTOTOBJIEHMIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JIOJIEW PacTBOPEHHOIO
BEUIECTBa, MJIAHUPOBATh U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HAaBaHUIO PAacTBOPOB IIEJOYEH M KUCIOT C IOMOIIBIO

MHAUKATOPOB (JakMmyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)

2.7

MMpOBOAUTDH pvaéTH 10 YPaBHCHHUIO XUMHYISCKOMN pcaknuuu

I[To Tteme: «llepmogmyeckuii 3akoH u Ilepmogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMoB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHUH: SAPO aTroMma,
AIIEKTPOHHBIA CIIOW aToMa, aTroMHas OpOWTalb, paauyc aToMma,

XUMHYECCKass CBA3b, IOJISIpHAad W HEIOJISIPHad KOBAJICHTHas CBA3b,
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ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

ONHKCHIBATh M XapaKTepHu30BaTh TabimuHyo ¢Gopmy llepuogmueckoii
CHUCTEMBbl XMMHUYECKHMX 3JEMEHTOB: pa3nyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «amobouyHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHEY IIEPpUOabI

3.4

packpsiBaTh cMmbica [lepuonnueckoro 3akona /.M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIEMCHTOB OT HX IIOJOKCHHUSA B HepHOﬂHHGCKOﬁ

CHCTCMC

3.5

COOTHOCUTHh  0003HAu€HHs, KOTOpble HUMEITCs B  Tabiule
«Ileppoguueckass  cucrema  XHMH4YEeCKHMX  dnemeHtoB  J.M.
MeneneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsaja  A1pa, oOllee Yucio

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

OIpCaACIIATD CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

3.7

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

ONpEeNeNsATh BUJl XUMHUYECKOW CBsI3W (KOBaJeHTHAs W HOHHAas) B

HCOPTaHUYCCKUX COCAUHCHUAX

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaHUA

1

ITo Teme: «BemiecTBo U XUMHUYECKast pCaKkuus»

11

PacKpeIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHSITHM: pacTBoOp,
QJICKTPOJIUTBI, HEIJICKTPOJIUTBI, 3JICKTPOJIHUTHYCCKAd AJUCCOLHAIN,
PE€aKiiuki KMOHHOI'O O6M€Ha, KaTajJm3aTop, XUMHUYCCKOEC PABHOBCECHC,
06paTI/IMBIe n H606paTI/IMBIe pcaKknuuu,
OKHCIIMTCIBHOBOCCTAHOBHUTCIBHBIC pCaKknuu, OKHCIIHNTEIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(pOTepHOCTh,  XUMHUYECKass  CBA3b  (KOBaJCHTHas, HOHHas,
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MeTaHJII/I‘-IeCKaH), KpUCTAJIMYCCKasd peméTKa, CIlJIaBbl, CKOpPOCTb

XUMHYECKOM pC€aKuu

1.2

HIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHWYECKHUX MOHATUH H

MIPUMCHATDH OTU IMMOHATHS ITPU OIMMUCAHUHN BCUICCTB U UX HpeBpaH_leHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKOW AUCCOLUALMM KUCIOT,
LIEJI0YE M COJIEH, IIOJIHBIE M COKpall€HHBIE YpAaBHEHUS pEaKLUl

HOHHOTr0 oOMeHa

14

PaCKpbBIBATh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IMOCPEACTBOM COCTABJICHHSA 3JICKTPOHHOI'O 0ajaHca 3TUX peaKHI/Iﬁ

1.5

IMpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYCSCKOHN pCaKnuu

Ilo Ttemam: «Hemeraiuibl U uUX coeauHeHUs» U «MeTalibl U HUX

COCIUHCHU A

2.1

XapaKTepr30BaTh (OMHCHIBATH) OOIIUE U CIICIU(PHUECKUE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEp)KJasi ONMCAHHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaKquI, MOATBCPIKKAAOIMUX CYHICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

MMPOrHO3UpPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIOJMB30BaHUS XHUMHYECKOW TOCYyIOH U
1abopaTOpPHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU 110 BBIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIBITOB IO IMOJYYCHUIO H CO6I/IpaHI/I}O

I‘a3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKHCIIOTO 1“3.33.)

2.5

MPOBOJUTh PEAKIMHU, IMOJATBEPKAAONIME KAUYECTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPUI-,
Opomun, womupa, kapOoHar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3YYCHHBIX METAIJIOB,

IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIast CPENA»

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX XuMuueckux noustuid: [IJJK

BCIIECTBA, KOPPO3Ud METAJIIIOB
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3.2

NPUMEHSATh OCHOBHBIE OINEpPALUU MBICIUTEIILHON NEATeIbHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHUCTEeMAaTH3aIUIO,
BBISIBJICHUE TPUYMHHO-CICACTBEHHBIX CBSI3eM — I U3y4YCHUSA
CBOWCTB BEIECTB U XUMHUYECKHUX PEAKIUH; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICIHpPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)

54




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

[Ipenmer xumuu. Poiab XUMuM B JKHU3HM 4YeloBeKa. XUMHS B CHUCTEME HAyK.
Tena u BemectBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHoe COCTOSHUE

BEILIECTB

1.2

IlousTue o METOJaX ITO3HAaHUA B XHMMHUHU. YucTele B€IIECCTBA U CMECH. CriocoOBbl

pas3aeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuaeckrue 31eMeHThl. CHMBOJBI  XMMHYSCKHX

251eMeHTOB. [IpocThie U c10kKHbIE BenlecTBa. ATOMHO-MOJIEKYIISIPHOE YYEHHE

1.4

XumMuueckas (bopMyna. BanenTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OrHocurenbHas aTOMHas macca.
OTHOCHUTENIBHAS MOJICKYJIsSIpHAast Macca. MaccoBas 701 XMMHUYECKOIro 3JIeMEHTa

B COCAUMHCHUU

1.5

KomnuectBo BemecrBa. Mosb. MossipHas mMacca. B3auMOCBSI3b KOJIMYECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IWHUI BemiecTBa. Pacué€rel mo dopmymnam

XUMHNYECKUX COC}II/IHCHI/Iﬁ

1.6

dusnueckue U XMMHUYECKUE sABJICHMS. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXPAaHEHHUs MaccChl BEUIECTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XCHUA, 3aMCIICHN A, 06MeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOH MOCY0M, C MTpaBUIaMU
paGoTrel B saboparopun U npuémMamu oOpalieHuss ¢ J1IabopaTOPHBIM
o0opyIoBaHWEM, H3ydeHHE W ONHCaHWE (PHU3MUECKUX CBOWCTB 0Opa3IoB
HEOPraHMYeCKUX BeUIecTB, HaOmoaeHue Qusnyeckux (MIaBIeHUE BOCKa,
TasHUE JIbJIa, paCTHpPAHHUE caxapa B CTYIKE, KUIIEHWE W KOHJCHCAIUS BOJBI) U
XUMHUYECKHX  (TOpeHHe  CBeYM, TNPOKAIMBAHHUE MEJHOM  MPOBOJIOKH,
B3aUMOJICHICTBHME Mella C KHCIIOTOM) SIBIEHWW, HAONIOJICHHE W OINMUCaHue
MPU3HAKOB TMPOTEKAHHWS XHUMHUYECKUX peakinuii (pa3joKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHCIOTBI C XJOPHIOM Oapusi, pa3joKeHHE
runpokcuaa Meau(ll) mpu HarpeBaHuu, B3auMOJIeHCTBUE jKeje3a C pacTBOPOM
comu meau(ll), m3yuenue cnocoOOB paszeneHus cMecel (C TOMOIIbI0 MarHuTa,
(bunpTpOoBaHUE, BBIMTAPWBAHKUE, TUCTHUIUIAIMS, Xpomarorpadus), MpoBeIecHUE

OYHCTKHU HOBapCHHOfI COJIH, HaGJIIO,Z[GHI/Ie 1 OIIMCAaHUC PE3YJILTATOB MMPOBCACHUA
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OIlbITa, WJUIIOCTPUPYIOIICTO 3aKOH COXpaHCHHUA MACChbl, CO3JaHUC MOHeHeﬁ

MOJICKYJI (IIapOCTEPIKHEBBIX )

Baxueimue MMPEACTAaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucimopoa — simeMeHT M mpocToe
BelecTBo. HaxoxneHue kuciopoja B mpupoje, (pusmuyeckue u XUMHUUECKHE
cBoiicTBa (peakiuu ropenus). Oxcuapl. [lpumenenue kucimopona. CrocoOb!
MOJIy4eHHUsl Kuciaopojga B Jaboparopud M MPOMBIIIIEHHOCTH. KpyroBopot

KUCIoposa B mpupoze. O30H — aIoTpoHas MOU(UKALUS KHCIOPoIa

2.2

TernnoBoii 3P peKT XUMHUUECKON peakIui, TePMOXUMUYECKUE YpaBHEHUS, IK30-
Y SHJIOTEPMHUUYECKHUE PEaKIMU. TOTUIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa,

YCUJICHHUEC ITAPHUKOBOI'O 3(1)(1)CKT3, pa3pyuieHue 030HOBOI'O CJI0s

2.3

Bonopon — aneMmeHT U mpocToe BemiecTBo. HaxoxkaeHue Bojopojia B MPUPOJIE,
(¢u3NYecKre W XWMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI IOTYYCHUS.

Kucnorte! u conu

2.4

Mousipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSAM

2.5

@dusnyeckue cBoiictBa Boabl. Boma kak  pactBoputens.  PacTBOpBLI
Haceimennbsle 1 HEHACBIEHHBIE PacTBOPHI. PacCTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasg nons Bemectsa B pacTBOpe. XHMMHYECKHME CBOWCTBA BOJBL.
OcHoBanus. Ponbs pacTBOpoB B NpHupoAe M B KHU3HM ueioBeka. Kpyrosopot
BOABI B TpuUpoJe. 3arps3HEHHE MpHUPOAHBIX BojA. OxpaHa M OYMCTKA

MIPUPOAHBIX BOJ

2.6

Knaccudukanuss neopranmdeckux coequnenuid. Oxcunpl. Kriaccudukarus
OKCHJIOB: cojeoOpasyoimire (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcujgoB. dusmueckne U XUMHUYECKHE

CBOMCTBa OKCHJIOB. HOJ’Iy‘-IeHI/IC OKCHJOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHMH. PU3NYECKHE U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucior. dusnueckue u
XHUMHUYECKHE cBOMcTBa KucIOT. Pang aktuBHocTH MeTaiuioB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenknarypa cosell. @U3N4YeCKME M XUMUYECKHE CBOWCTBA COJIEH.

[Tonydenue coneit

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPTAaHNUYCCKUX COQI[I/IHCHI/Iﬁ
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XUMHUYECKUH  DKCIEPUMEHT: KayeCTBEHHOE OMNpEACNiCHUE  COACpKAHUS
KHCJIOpPOJIa B BO3JayXe, MOJydeHHe, coOMpaHue, pacro3HAaBaHHE M H3y4YeHUE
CBOWMCTB KHCJIOPOJa, HAOIIOCHNE B3aUMOICHCTBHS BEIECTB C KUCIOPOJAOM U
YCJIOBHSI BOBHMKHOBEHHUS W MPEKPAIICHHS TOpeHHs (ToXapa), 03HaKOMIICHHE C
oOpa3laMu OKCHJIOB W ONKHCAHWE WX CBOWCTB, IMOJIy4€HUE, COOUpaHHE,
pacro3HaBaHUE M W3YYCHUE CBOWCTB BOJOpoja (TOpPEHHE), B3aUMOICHCTBUE
BojopoAaa ¢ okcuaom meau(ll) (Bo3aMOXKHO MCTOIB30BaHUE BHUACOMATEPUATIOB),
HaOMroJieHue O00pa3IoB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOCHHOCTEH pacTBOpEHHUS BEHIECTB C Pa3IMYHOW PaCTBOPUMOCTEIO,
MIPUTOTOBJICHUE PACTBOPOB C OMpPENCIEHHON MacCOBOM J0Jiell pacTBOPEHHOTO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTalylaMd (HaTpUEM U KajbIHEM)
(BO3MOXXHO HCITOJIb30BAaHUE BHUICOMATEPUATIOB), ONPEICICHUE PacTBOPOB
KHCIIOT M IIENOYEeH C IOMOINBI0 HWHIWKATOPOB, HCCIICOBAaHHE OO0pa3IoB
HEOPraHUYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, HAONIOJACHUE HW3MCHCHUS
OKpacKd HWHJUKATOPOB B pPACTBOpax KHUCIOT © IIEJIOoYeH, HU3yYCHHUE
B3auMozeicTBus okcuga meau(ll) ¢ pacTBOpoM CEpHOW KHCIIOTBI, KHCIOT C
METaJUIAMM, PEAKIUN HEUTPAIU3aLuH1, II0Jy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBHITECHEHHE OJHOTO0 MeTajula JApPYTMM H3 pacTBopa COIIM, pEIIeHHe
IKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BakHelmme Kiacchl HEOPraHUYECKHX

COEIUHEHUN)

[lepuoanueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. Ctpoenue aToMoB. XUMHYECKas CBsI3b. OKUCIUTENHHO-

BOCCTAHOBUTCIIbHBIC PECAKIIUN

3.1

[TepBble TOMBITKA KIACCH(PHUKAIMUA XUMHUYECKUX JJIEMEHTOB. [loHsATHE O
rpynmax CXOIHBIX AJIEMEHTOB (ILEIOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
TaJIOTeHBbI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yroT amdOoTepHBIC

OKCHUABI U TUAPOKCHUBI

3.2

[Tepuonnueckuii 3akoH. [lepruoanueckas cucteMa XUMUYECKUX 3i1eMeHTOB []. 1.
Meneneena. Kopotkonepuonnas u JUTMHHOTIEPUOHAS (hopMbI
[lepuonnueckont cucrembl xumuueckux odneMeHtoB J[.M. Menzaeneesa.
[Iepuonsl m rpynnsl. PU3HYECKUN CMBICI NOPAIKOBOTO HOMEpPA, HOMEpPOB

nepuoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atomoB. CoctaB aToMHbIX siaep. M3oTomnbl. DnekTpoHbl. CTpoeHHe
AJIEKTPOHHBIX 000JI04YeK aroMOB TNepBbIX 20 XHUMHYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremol .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO
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3JIEMEHTA MO ero noyoxeHuro B [lepuogunueckoii cucreme [I.M1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJIMYECKUX U HEMETaJNIMYeCKHMX CBOWCTB MO TpyINaM U MEepHOIaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl Pa3BUTUSI Hayku M TpakTuku. [[.M. MenpaeneeB — y4€Hbld U

IpaKJIaHUH

3.5

Xumuyeckass cBs3b. KoBaseHTHass (moJsipHass ©  HEMOJSpHAas) CBA3b.

DIEeKTPOOTPULIATETbHOCTh XUMHUECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okucieHusa. OKUCINTEIIFHOBOCCTAHOBUTCIIBHEIC pCaKIuu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHUA. OKHUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUI JKCHEPUMEHT: H3y4YeHHE O00pa3lioB BEUIECTB METAUIOB U
HEMETAJIJIOB, B3aWMOJEHCTBUE TUAPOKCHJA LIMHKA C PAacCTBOPAMU KHUCIOT H
LIEJI0YEHN, MPOBEIECHNUE ONBITOB, MIUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKquI (ropeHHe, PCaKluu pa3ioKCHUA, COC,Z[I/IHCHI/IH)

9 KJIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

Ilepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMU4eCcKux 3yemMeHToB /. 1.
MengeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEpPBbIX TPEX MEPHUOJOB, Kalus, Kaldblusi H UX
COCIMHEHUN B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUEM UX AaTOMOB

1.2

CTpoeHune BemecTBa: BHUJBI XHUMUYECKOW CBSI3UM. THIBI KPUCTAUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMUYeCcKoH cBsi3u. Kiaccudukamnusi 1 HOMEHKIaTypa HEOPTraHUIECKUX
BelecTB (MEXIyHApOAHAS U TPUBHAIbHAS). XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCA K Ppa3dMyHbIM KJIacCaM  HEOPraHWYECKUX COCIMHEHUU,

TCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccudukanus XuMHUYeCKUX peakiuid Mo pa3InyHbIM MpU3HaKaM (10 YHCIy U
COCTaBYy YyYacTBYIOIIMX B pEaKlUU BEUIECTB, MO TEIUIOBOMY 3¢¢eKTy, o
U3MEHEHUIO CTETEHEH OKMCICHUS XMMUYECKHUX 3JEeMEHTOB, IO 00paTuMOCTH,
0 Yy4YacTUIO KaTauu3aTopa). OK30- U OSHAOTEPMHUYECKUE  pEaKIHH,

TEPMOXUMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTH XMMHYECKON PEAKIIUU
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[Tonarue 06 oOpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. [loustue o
TOMOTE€HHBIX M T€TePOreHHbIX peakuusx. [IoHsTHe 0 XUMHUYECKOM PaBHOBECHH.
@akTophl, BIUAIONIME HAa CKOPOCTh XMMHUYECKOM pPEaKIUHd U TIOJ0XKEHUE

XUMHYCCKOI'0 paBHOBECHU

1.5

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLUH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJa

AJIEKTPOHHOTO OallaHca

1.6

Teopus 3JIEKTPOIUTUUECKON TUCCOLMALUMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
KaTtuonsl, annonbl. MexaHu3M JUCCOIMAIIMU BEUIECTB C PA3IMYHBIMU BUJIAMU
xumMuueckoi cBsa3u. Crenenb quccouuanui. CUIbHBIE U cIadble SJIEKTPOIUTHI.
Peakiiuu nonHoro obmeHa. YcClioBUS MPOTEKAHMS PEAaKIMi MOHHOTO OOMEHa,
MIOJIHBIE W COKpalléHHbIE MOHHBbIE YypaBHEHMs peakiui. CBoHcTBa KHUCIOT,
OCHOBaHWW H COJICHi B CBETC WPEICTABICHHA OO0 OJICKTPOIUTHYCCKOM

Jucconuanuu. KadgecTBeHHEBIE pC€aKluu Ha HOHBI. ITonstue o TUAPOJIU3C coJieit

1.7

XI/IMI/I‘-IGCKI/If/'I 3KCHepI/IMeHTZ O3HAKOMJICHUEC C MOJICIIAMHU KpI/ICTaJIJII/I‘ICCKI/IX
PCIIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB W HeMmeTauioB (rpadura u
ajMasa), CIIOKHBIX BEMISCTB (XJIOpUIa HATpPHsl); MCCIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHUMHUYECKOW peakluud OT BO3JACUCTBUS pPAa3IHUHBIX (HAaKTOPOB;
WCCIIEIOBAaHUE  DIEKTPONPOBOJHOCTA  pPAcCTBOPOB  BEIIECTB,  Ipoliecca
JUCCOLMAITMU  KHCIIOT, MIEJOYed © Ccojiell (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB); TPOBEACHHUE OMbBITOB, WUTIOCTPUPYIOLUIUX MPU3HAKU
MIPOTEKAHUs PEAKIMii HOHHOTO 0oOMeHa (0Opa3oBaHME OCaJliKa, BBIJICIICHHE ra3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, WUJUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKLUi (TOpeHHEe, PEaKIUH Pa3sIOKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TTOMOIIBIO KAUYECTBEHHBIX PEAKIIHIA

Ha WOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramns! u ux coeauHeHUs

2.1

OO6mass  xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpe XJopa
(B3auMOJICHCTBHE C METallJIaMH, HeMeTa/UlaMH, IIeIodamMu). XIOPOBOIOPOI.
CossiHast KMCJIOTAa, XUMHYECKHE CBOMCTBA, MOJy4YEeHHUE, MPUMEHEHHE. [[eiicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJoBeKa. BaxkHenmme XJIIOpUIsl U UX

HaxO0JXKJICHHE B MPUPOJIC
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2.2

Obmas xapaxtepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okucienus. CTpoeHue u pu3nyecKue cBOWCTBa
IPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIE MOTU(PHUKAIMN
KHUCTIOpoJia U cepbl. XUMHUYECKUE CBOMcTBa cepbl. CepoBOIOpOJ, CTPOECHUE,
¢u3uueckne M XUMHUYECKHe CBOMCTBAa. OKCHUIBI CEpbl Kak IPEICTaBUTEIH
KHUCIIOTHBIX OKCHA0B. CepHasi KHCIIOTa, (U3HUECKHEe U XUMUYECKUE CBOWCTBA
(oOmuMe Kak MpeAcTaBUTENS Kiacca KHCIOT W crernuduueckue). XuMHUSCKUE
peaxkuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a IMOJy4eHHUs CEepHOI
kucinoTel. Ilpumenenne. Coiau CepHOM KHUCIOTHI, KaueCTBEHHAsh pEakuus Ha
cynear-uon. Haxoxnenue cepsl U e€ coelMHEHUN B MpUpOJe. XHUMUYECKOE
3arpsi3HEHUE OKPYXKAloUeH Cpelbl COSAMHEHUSIMU Cepbl (KUCIOTHBIC IOXKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0COOBI €T0 MMpCaO0TBPpallCHHA

2.3

OO6mass xapakTtepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHBIE CTETICHU OKUCIICHHS. A30T, paclipoOCTpaHEHHUE B MPUPOJIE,
dbusnueckue U XUMHUECKUe cBoiicTBa. KpyroBopor azora B nmpupoje. AMMUaK,
ero ¢u3MYeCKue W XMMHUUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHUs, WX (U3NYECKHME ¢ XHMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTtBenHast peakiusi Ha MOHBI aMMOHHS. A30THAasi KHCIIOTa, €€ TOJIyYCHHE,
dbusznyeckue W XUMHUYECKHE CBOICTBa (00IIME KaK MpeICcTaBUTENsS Kiacca
KHCJIOT U crnenuduueckne). Vcmnoap30BaHre HUTPATOB U COJIEM aMMOHHS B
KaueCcTBE MHUHEPAIbHBIX yA00peHHil. XUMHUYECKOe 3arps3HEHHE OKPYXKaroIlen
Cpelbl COeTMHEHUSMH a30Ta (KUCJIOTHBIC OXKIH, 3arPs3HEHUE BO3/1yXa, MOYBBI

1 BOJOEMOB)

2.4

®ochop, amutoTponHsle Moaupukanuu gocdopa, pusMUEcKre U XUMUUYECKHE
cBoiictBa. Okcun ¢docdopa(V) u docdhopHas kucinora, ¢GU3NYECKUE H
XUMUYECKHE CBOWMCTBa, mosrydeHue. Mcmomp3oBanue QocdatoB B KauecTBe

MHUHEpaJIbHBIX YA00peHHi

2.5

OObmas xapaxtepuctuka 31eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEepHBIE CTETMIEHW OKUCICHUS.  YTIEepoX, auIOTPOITHBIC
MOIU(UKAIMH, PACIpPOCTpaHEHHE B MpHpoJE, (U3NYECKHE U XUMHUECKUE
cBoricTBa. Ancop6mus. Kpyrosopot yriepoaa B mpupone. Okcuabl yriepoja,
uX (u3nYeckue M XUMHYECKHE CBOWMCTBA, JEHCTBHE Ha KHUBBIC OPraHU3MBI,
MOJTy9YeHHE M MPUMEHEHHE. JKOJIOTUIECKHEe TPOOIeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa(lV); rumore3a Tm00anbHOrO MOTETUICHUS KIUMaTa, MapHUKOBBIMA

apdext. YrompHas kuciora W €€ cond, UX (UBUIECKHE W XHUMHUUYECKHE
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CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KauecTBeHHas peakius Ha KapOoHart-
uoHbl. Vcrnonb3oBaHue kapOOHATOB B OBITY, MEIULMHE, IPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[TepBoHayanbHBIC TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCIAMHEHHSX
yriepona (MeTaH, 3TaH, JTWIEH, AleTHJICH, 3TaHOJ, TJIUIEPHH, YKCYCHas
kucinoTta). X cocraB W xumuueckoe crpoeHue. lloHsTHE O OMOIOrHYECKH
BOXHBIX BELIECTBAaX: MXMpax, OelKax, yrieBoJax — M HMX pOJIH B JKU3HU
yejoBeKka. MarepuaabHOe €IMHCTBO OpPraHUYECKHMX M HEOPraHMYeCKHX

COCIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHME CBOWCTBA, TIOIYy4YCHUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUICHHOCTH. BaskHele cTpouTeabHble MaTepHalIbl:
KepaMHKa, CTEKJO, IIeMEHT, OeToH, xene300eToH. [Ipobiembr Ge3omacHOTrO

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B MMOBCEIHEBHOM KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3Y4YE€HHE O0pa3ll0B HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAaKLUN Ha XJIOpUJ-
MOHBl W HaOJIIOJIeHue NPU3HAKOB HUX MPOTEKaHMS; OMbITHL, OTpa)aroliue
¢u3nueckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEpHANIOB); O3HAKOMJIEHHE C oOpa3lamu XJIOpHI0B
(rajoreHuI0B); O3HAKOMJIEHHE C O0O0pa3laMu cepbl U €€ COeAMHEHUSIMU
(BO3MOKHO ~ MCIIOJIb30BaHME BHJEOMaTepHaloB); HaOIIOAEHUE Tpoliecca
oOyrauBaHUs caxapa IoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
U3y4yeHHe XMMHYECKUX CBOMCTB pa30aBlIeHHON CEpHOI KHMCIOTHI, MPOBEACHUE
KaueCTBEHHOM peakIuu Ha Ccyab(ar-uoH u HaONIoJeHHE NpHU3HaKa eé
NPOTEKaHUS; O3HAKOMJICHHE C (PU3NUYECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
COoeTMHEHUN (BO3MOXKHO HCIIOJIb30BAaHME BHJEOMATEpHalioB), 0Opa3lamMu
a30THBIX U (ocHOpHBIX yIOOpEeHUH; MoTydYeHre, coOMpaHue, paclo3HaBaHUe U
W3y4EHUE CBOMCTB aMMMAaKa; IMPOBEJICHUE KAadeCTBEHHBIX pEaKIMil Ha HOH
aMMOHUS Uu  (ochaT-uOH UM U3yYyeHHE TPU3HAKOB HX MPOTEKaHHUS,
B3aMMOJICICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KUCJIOTHI C MEJbIO (BO3MOXHO
WCIIOJIb30BaHUE BUJEOMATEPHUATIOB); M3YyYEHHE MOJENEH KPUCTANIMYECKUX
pemwéTok anmasa, rpadura, ¢ymuiepeHa; O03HAKOMIIEHHE C IIPOLIECCOM
a7copOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U yCTPOHCTBOM

NPOTHBOTa3a; TOJyYeHHe, COOMpaHWe, PAacNO3HABaHWE W W3YyUCHHE CBOWCTB
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YIJICKUCIIOr0 Trasa; MNPOBCACHHUC KadYCCTBCHHBIX peaKL[I/Iﬁ Ha Kap60HaT- n
CUJIMKAT-UOHbl W M3YUYCHHUEC IIPHU3HAKOB HUX IPOTCKAHUA; O3HAKOMIICHHE C
HpOI[yKHI/Ieﬁ CHJIMKATHOM IMPOMBIINIJICHHOCTH,; PCHICHUC SKCICPUMCHTAJIbHBIX

3aJa4 110 TEMEC «BakHelme HeMeTaluTbl U UX COCAUHCHUA»

MeTauisl ¥ BX COCIUHECHUA

3.1

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU MX
nonoxkeHuss B Ilepuwonnyeckoi cucreme Xxumuuyeckux anemeHtoB .M.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTAIIOB. MeTallinyeckas CBsi3b U
MEeTaJUIMYecKas KpUCTaUIMYecKas pemérka. JICKTPOXUMHYCCKHUH sl

HaIPsHKEHUN METaJIOB

3.2

OuznyecKkue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IMe croco0bl MONTyYeHHUS
MeTasuioB. [loHsTHE O KOPPO3UU METAILJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyTyH, TIOPATIOMUHHMN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounsle MeTasuibl: nosoxkeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
anemenToB JI.M. MeHzeneeBa; CTpoeHHE UX aTOMOB; HAaXOXJEHUE B IPUPOJE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TUAPOKCUABI HaTpusd MU Kauud. [IpuMeHeHHe IIEeNOoYHbIX METAUIOB M HX

COeTMHEHNN

3.4

[IlenoyHO3€MENBHBIE  METAUIBI MarHMd M KaJIbLMH:  TOJOXKEHHE B
[Iepnoanueckoii cucreme XuMU4eckux 351eMeHToB [[.1. MenneneeBa; ctpoeHue
UX aTOMOB; HaxoXxAcHHE B npupone. dusmueckne M XMUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kajnpliusg. BaxxHelime coeauHEHUs KaibIus (OKCHUI, THAPOKCH]I,

conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nosnoxenue B Ilepuomnueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa; cTpoeHue aroMa; HaxokJAeHHWe B mpupone. dusnueckne u
XMMHYECKHE CBOMCTBA aMOMUHUSA. AM(DOTEpHBIE CBOICTBA OKCHJIA M THAPOKCHIA

AJIFTOMUHUA

3.6

Kenezo: nonoxenue B [lepuoguueckoil cucreme xuMudyeckux 3meMenToB J[. 1.
MeHnpeneeBa; CTpOEHUE aToOMa; HaxoxkieHue B mpupoae. Dusnueckue u
XUMHUYECKHe CBOMCTBa kene3za. OKcuawl, TUApoKcHabl U conu sxene3a(ll) u

xene3a(lll), mx cocras, cBOWCTBA 1 TTOTyYCHUE

3.7

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMu METAJIJIOB U CILIABOB,
X (U3MYECKUMHU CBOWCTBAMH; HM3yUEHHE PE3yJIbTaTOB KOPPO3HU METAJIOB

(BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPHAJIOB), 0COOCHHOCTEH
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B3aUMOJICMCTBUSL OKCHJA Kajblusi M HATpus C BOJOM  (BO3MOXKHO
HCITOJIb30BaHNUE BUICOMATEPHUATIOB); HMCCIICIOBAHHE CBOWCTB JKECTKOW BOJBI;
mpoiiecca TOpPEeHHs Keje3a B KHUCIOpoA€ (BO3MOXKHO — HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB); TIPU3HAKOB MPOTEKAaHUs KAYECTBEHHBIX PEAKIIM Ha MOHBI
(Maraus, Kaublius, adroMuHus, nuHka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJIOZICHUE W ONMHMCAHUE MPOIIECCOB OKpAIIMBaHUS IJIAMEHW MOHAMU HATPUS,
Kausg ¢ Kajabiusg  (BO3MOXHO  HCIOJIb30BAaHUE  BUJIEOMATEPHAIIOB);
uccienoBanre aMmGOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMHHHUS W THAPOKCH]IA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aja4 Mo TeMe «BaxHeillre MeTamibl U

HnX COCAUHCHUA»

XuMus U OKpYyKaromasa cpecaa

4.1

HoBeie matepuanbsl u TexHonoruu. BelectBa m marepuanbl B MTOBCEIHEBHOU
J)KU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3onacHoe ucnoabp30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momomp Ipu XUMHYECKUX OXKOTaxX U

OTpPaBJICHHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOM  I'pPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromierd cpenst [1/IK. Pons XuMuu B perieHHH SKOJIOTHYECKUX MPOOIEM.
[IpupoaHble HMCTOYHHUKH YTIEBOAOPOAOB (Yrojb, NPUPOIHBIA Ta3, HePTh),

MMPOAYKTBI UX nepepa60TKH, HX POJIb B 6I>ITy " IPOMBIIINIICHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06p213]_[OB MaTcpHuaJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOM
NPOrpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencraBnenue:

11

O TIO3HABaEMOCTH SIBICHMW TPUPOJbI, TOHUMAaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKHM Kak 00JacTh COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOWIEH KyIbTYphl W TNPAKTHUECKOU
NeSTEeIbHOCTH YEJIOBEKAa B YCIOBUSIX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHEC MECTa XUMHUH CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYUYHBbIX MCTOAAX IMO3HAHUA, B TOM YHCJIC DKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaThb MOACIN JUIA

00BACHECHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 chepax npodeccuoHaTBEHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSX
XUMHUYECKOH HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt OyayIieit nmpoeccuoHanbHON AeSITeTbHOCTH
U cAeNaTh OCO3HAHHBIM BBIOOp XMMMM Kak MPO(UIBLHOTO NpeaMeTra

MIpH MEepEXO0/ie Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

Bragenne cucteMoll XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKJIFOYACT:

2.1

BaXHEHUINE XWMHWYECKHE ITOHSATHA: XHUMHUYECKUH JJIECMEHT, aToOM,
MOJIEKYJIA, BELIECTBO, NIPOCTOE M CIJIOYXKHOE BEIIECTBO, OJHOPOJHAS U
HCOAHOPOJHAsd CMEChb, OTHOCHUTCIIBHBIC aTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIpHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJb (CpemHss), XUMHUYECKas
peakiysl, peakUuu COCIUHEHMS, PpEaKIUHM pa3JIOKEHUs, PpeaKkIuu
3aMeIICHUs, peakuy oOMeHa, TeruioBOW A(PQEeKT peakiuu, 5K30- U
SH/IOTEPMHUUECKUE DPEAKIIMU, PACTBOP, MAaccoBas MO XHUMHUYECKOIO
9JIEMEHTa B COEIMHEHUH, MacCcOBast 10J1s1 U IIPOLIEHTHAs! KOHLIEHTPALIUS

BCIICCTBA B paCTBOPC, AAPO aTOMa, BHGKTpOHHBIﬁ cliou aToMa, aTOMHas
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opbutanb, pamgdyc aroma, BAJICHTHOCTh, CTENEHb OKHCIICHHS,
XUMHYECKasl CBS3b, ANEKTPOOTPHUIIATEIBHOCTD, TOJISPHAS U HEMOJISIpHAs
KOBaJICHTHAsl ~ CBS3b, HOHHAs  CBSI3b, METAJUIMUECKAs  CBS3b,
KpUCTaJUIM4YecKass peméTka (aToMHas, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KATUOH, aHWOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
ANEKTPOJIUTUYECKAs  JTUCCOIMAlLMs, pPEeakUud HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIMM,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIIEHHE U  BOCCTAHOBJICHHE, AIJIEKTPOJIU3,
XMMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHMbIC pEaKIuH,
CKOpOCTh XMMMYECKOW peaknuu, karamuzarop, IIJK, xopposus

METaJIJIOB, CILIABBI

2.2

OCHOBOIIOJIAararomure 3aKOHbI XHMMHUH: 3aKOH COXpAaHCHUA MACChI,
HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH [[I/I MeHI[eJ'IeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOTapO

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJISIpHAA TCOpHU:A, TCOPHA

BHCKTpOHHTHqCCKOfI JUCCorManmn

Bnagenne ocHoBaMHM XMMHUYECKOM I'PaMOTHOCTH, BKHIO‘I&IOH.[CI‘/'I:

3.1

YMEHUE TPaBUIBHO HCIOJB30BaTh M3YYECHHbIE BELIECTBA U
MaTtepuangbl (B TOM YHUCJIE€ MUHEpalbHblE YAOOPEHMs, METalIbl U
CIUIaBbl, TOPOAYKTHI  MepepadOTKH  MNPUPOJHBIX  HMCTOYHUKOB
YTJIEBOJIOPOJIOB (YTJIsL, IPUPOHOTO Ta3a, HeTH) B OBITY, CEITHCKOM
X035IIICTBE, Ha MPOM3BOACTBE M TTOHUMAaHUE 3HAUCHUS KUPOB, OCIIKOB,
VIJEBOJOB JJIsi OpraHM3Ma 4YeJoBeKa; yMEHHWE IPOTrHO3UPOBAThH

BJIMAHHUC BCUICCTB U XUMHUYCCKUX IIPOUECCOB HA OPraHU3M YCJIOBCKA U

OKPYKAIOIIYIO PUPOHYIO CPeIy

3.2

YMCHHUC HUHTCTPUPOBATHL XUMUUCCKHUEC 3HAHUSA CO 3HAHUAMHU OPYTrUux

Y4eOHBIX TIPEIMETOB

3.3

HaJM4yue OMbITa paboThl C Pa3IMYHBIMH MCTOYHHMKAMU HH(OpMaLUU
0 XMMMH (Hay4dyHas M HAY4YHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,

CIPaBOYHHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O B€IICCTBAX, HX
IMpEeBpalICHUAX n MPAKTUYICCKOM MMPUMCHCHUHA n YMCHUE

HCIIOJIB30BaTh €€ AJIg PCUICHU A y‘-Ie6H0-H03HaBaTCJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBAMH ITOHSTUMHOI'O amnmnapara M CHMBOJHUYCCKOI'O

A3bIKa XMMUHU JJISI COCTaBJIeHUs (HOPMYJ HEOPraHMYECKHX BEILECTB,
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YpPaBHEHUM  XMMMYECKMX  PEaKkLUUW; OCHOBAMU  XHMHYECKOU

nomeHnkiatypsl (IUPAC u TpuBHanbHO)

VMeHue OOBICHATH CBSI3b IOJOKEHHS DJIEMEHTAa B Hepnozu/lqecxoﬁ

CUCTCMEC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
9JIEKTPOHOB), pACIpPENEICHUEM JJIEKTPOHOB MO JHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBbIX TPEX MEPUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0  NEPUOJMYECKOM  3aBUCUMOCTHM  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB (paguyc aroma, 3JEKTPOOTPULIATEIbHOCTH),
6 MPOCTBIX W CJIOXKHBIX BEIIECTB OT IIOJIOKEHHUS DSJEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAaX H  TJIABHBIX
MOJrPyYIax) ¥ AIEKTPOHHOTO CTPOCHUS aToMa
7 YMmenue kinaccuuiupoBarh:
7.1 XUMHYECKHUE JIEMEHTHI
7.2 HEOpraHUYECKUE BEIIECTBA
7.3 XUMUYECKUE PEAKIIHH
8 YMeHue ornpenensrh:
8.1 BAJICHTHOCTh M CTENEHb OKHUCIEHHS XUMHYECKUX DIIEMEHTOB, 3apsi
' HOHA
8.9 BUJI XHMHYECKOM CBSI3M M THUI KPHUCTAIMYECKOM CTPYKTYphl B
' COEIMHEHUSIX
8.3 XapakTep cpesbl B BOAHBIX PACTBOpax BEIIECTB (KUCIOT, OCHOBAaHUM)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIb
9 YMeHne XxapakTepu30BaTh GU3NIECKAE M XUMHYECKHIE CBOMCTBA!
NPOCTBIX BeUIeCTB (KUCIOPOJ, O30H, BOJOPOJ, rpaduT, anmas,
9.1 KpeMHu#, azoT, ¢ocdop, cepa, XJIOp, HATpuU, Kaauid, MarHuii,
KaJIbIIUM, ATFOMUHHM, JKEJIe30)
CIIO)KHBIX BEMIECTB, B TOM YHCJIE€ WX BOJHBIX pPacTBOPOB (BOAA,
aMMHMaK, XJOPOBOJIOPOJl, CEPOBOJOPOJ, OKCHUIBl M TUIAPOKCHJIBI
9.9 MetaiioB |-IA rpynn, amomunus, menu (Il), uunka, xenesa (Il u
' [11), oxcuasr yrnepona (1l u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a3oTucras, a30THas,
¢bochopnas, yronpHas, KpeMHHEBAsE KUCJIOTA U UX COJIN)
9.3 MIPOTHO3UPOBaTh U XapaKTepU30BaThb  CBOICTBAa  BEUIECTB B
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3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NMPUMCHCHHC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKLUi, B

10 _
TOM YHUCJIE:
10.1 peakiuii H'OHHOTOo 0OMeHa
10.2 OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX XHUMHUYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
' (TpyI) HEOPraHU4YECKUX BELIECTB
10.4 MOATBEPIKIAIOIIUX TEHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU
11 YMeHUe BRIYUCISTh (IPOBOJUTH PACUEThI):
111 OTHOCHUTCIIHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIKO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 ypaBHEHUSM XHUMHUYECKHX PEaKIUd U HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00bEM U MacCy peareHTOB WIIH MPOYKTOB PEaKIInn
12 Brnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJIaMH  HAy4YHOTO  TO3HaHusA  (HaOIoJeHue,
121 HU3MepeHue, SKCIIEPUMEHT, MOIETUPOBAHNUE) TIPU U3yUYEHUU BEIIECTB U
' XUMHYECKHUX SIBICHUH; YyMeHue chopMynupoBaTh MpoOieMy U
MIPEJITIOKUTH TIYTH €€ PEIICHUS
192 Oe3omacHOil pabOThl C XMMHYECKMMHU BEIIECTBAMH, XUMHYECKON
' MOCYI0¥ M JIA0OPaTOPHBIM 000PYIOBAHHEM
MpaBMIaMy O€30MacHOT0 OOpaIleHus C BEIIeCTBAMU, UCTIOIb3YEeMBbIMU
B TIOBCETHEBHOW KM3HU, TIPABUJIAaMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pOBbS M OKPYKAIOIIEH MTPHUPOTHON Cpefpl; MOHUMaHHE Bpena
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W TMPEAOTBPAILEHUS HX BPEIHOTO
BO3JICUCTBUA
13 Hanwune mpakTHYeCKHX HABBIKOB TUTAHUPOBAHUS W OCYIICCTBIICHUS
CIIEYIOIINUX XUMUYECKUX IKCIIEPHUMEHTOB:
13.1 M3y4YeHUe U ONUCaHuE (PU3NUECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE
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C (bI/I3I/I‘-I€CKI/IMI/I u XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,

HUIUTIOCTPUPYIOITUE IIPHU3HAKU ITPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ

13.2

M3Y4YEeHHE CIIOCOOOB pa3ziesieHus: cMeceit

13.3

NOJy4YeHHE KHUCIOPOAA M M3Yy4EHHE €ro CBOWCTB; IOJIy4CHHE
BOJIOPOJIa U U3YYEHHUE €ro CBOWCTB; MOJyYEHHE YIJIEKUCIOro rasa u

HU3YUCHHUC CTO CBOI>'ICTB; MOJIYUYCHUC aMMHaKa U U3YUYCHUC €TI0 CBOICTB

13.4

MPUTOTOBJIEHHUE PACTBOPOB C OMNPEEIEHHONM MaccoBOM Josei

pacTBOPEHHOTO BEIIECTBA

135

MIPUMEHEHNE VHIUKATOPOB (;1akmyca, METHJIOPAHkKa u
(denondranenna) Ans oONpeAeNeHUS XapakTepa Cpelbl B pacTBOpax

KHCJIOT U ILEJI0OYEN

13.6

WCCIIEZIOBAHUE U  ONHMCAHUE CBOMCTB HEOPraHMYECKHMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aUMOJCHCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMHM  METAJUIOB,  PAaCTBOPUMBIMA U HEPACTBOPUMBIMHU
OCHOBAaHUSMH, COJISIMHM; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMM;
BBITECHEHME OJHOIO METajula JpPyrMM M3  pacTBoOpa  COJM;
uccneaoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIIOB ATIOMHUHHUS U

IIUHKA

13.7

PEIICHUEC SKCICPUMCHTAJIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COGHHHCHHﬁ)}; ((SJIGKTpOJII/ITI/I‘IeCKaﬂ
JAUCCOM AU, «Baxuelimue HeMmeTaaabl U HUX COCAUHCHUA,

«Ba)xHelIe MeTaJuIbl 1 UX COEIUHEHU

13.8

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIMNE  MPH3HAKU
MPOTEKAHUS PEaKIWii MOHHOTrO OOMEHa; KauyeCTBEHHBIC PEaKkiuy Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOpUI-, OpOMHI-,
vonua-, cyiaedar-, ¢ocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusl, KajabIlUs, ATFOMUHHSI,

xkenesa (2+) u xenesa (3+), menu (2+), muHKA

14

YmMmenue:

141

MPENCTaBIATh PE3yabTaThl dKCIEpUMEHTa B (OpMe BBIBOJOB,
JTIOKa3aTeNbCTB, TpadUKOB M TAOMUI] M BBIABIATH AMITUPHUUYCCKHE

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3H MCKIY pC€albHO Ha6J'IIO,Z[aCMBIMI/I XHUMHUYCCKUMH

SABJICHUAMHA U MPOLECCCaAaMU, IPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHUPC,
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OOBSICHATH IPUYUHBI MHOT000pa3Hsl BELIECTB
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INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

YucTteie BemecTBa u cMecu. CiocoObI pasziesieHus: cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuueckue diieMeHThl. CHMBOIBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA.

1.3

Xumudaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX dJIeMeHTOB. CTeleHb

OKHCJIICHUA

14

3aKOH MOCTOSHCTBA COCTaBa BCHICCTB. OTHocuTeNbHAsI aTOMHas Macca.
OrHocuTenpHas MOJICKYJIsIpHasd Macca. MaccoBas H0JIsI XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHHNU

1.5

KomnuectBo BemecrBa. Moab. MomsipHas Macca. MoJisipHbIii 00BEM Ta30B.

BzanmocBsa3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

duznyeckue U XMMHUUYECKHUE SBICHHUS. XHUMHUUYECKas peakuusa nu et IIPU3HAKHU.

3aKOH COXpAaHEHHS MACcChl BEIIECTB. XMMHUECKHE YPaBHEHUS

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnozu/lqecxaﬁ CHUCTEMAa XHUMHUYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[Iepnonnueckuit 3akoH. lleproauyeckas cucreMa XUMUYECKUX 371eMeHTOB J[.1.
Menneneesa. Ilepuoasl u rpymnmnsl. OU3HYECKUNA CMBICI MOPSAIKOBOIO HOMEDA,

HOMEPOB MEPHUOJA U TPYMIIbI AJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3oromsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX 000J0UY€K aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

[Tepuonnueckont cucremsl /.. Menaeneesa

2.3

3aKOHOMepHOCTI/I B M3MCHEHHMHU CBOMCTB XHUMHUYECKUX 3JICMCHTOB MEPBBIX TpéX
NnepruoaoB, KaJlnd, KaJlblIHA (pa;u/lyca ATOMOB, J3JICKTPOOTPULATCIILHOCTH,
MECTATNNIMYECCKUX W  HEMETAIMYCCKUX CBOI\/IICTB) n #ux CO@I[I/IHeHI/Iﬁ B
COOTBCTCTBHHM C IIOJOXKCHHUCM JJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHUEM HUX ATOMOB

CrpoeHue BenecTa

3.1

Xumunueckas cBsa3b.  KoBaleHTHas (HOJ’IﬂpHaSI n HGHOJ'ISIpHaSI) CBA3b.
QHCKTpOOTpI/II_[aTeJ'IBHOCTB XHUMHUYCCKHUX DJICMCHTOB. Honnas CBs3b.

Meramnueckas CBSI3b
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3.2

Tumel KpHCTAUIMYECKUX PEImIETOK (aTOMHAs, WOHHAs, METaJlInyecKas),
3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THUIA KPUCTALIMYECKON PEIETKH U BUIA

XUMHUYECKOH CBI3U

Baxwnerlie npeAacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramnbl u ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccupukanuss ¥ HOMEHKIATypa HEOPTaHUYECKHX COCIUHEHUH: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) u
HecoseoOpa3yronye; OCHOBaHMK (UIENOYM W HEPACTBOPUMBIC OCHOBAHMS);
KHCIOT  (KUCIIOPOJCOAEpKAIIMEe ¢  OECKUCIOPOJIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

4.2

dusnyeckue MW XHMHYECKHE CBOMCTBa MMPOCTBIX  BCIICCTB-HCMCTAJLJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a3ota, hocdopa, yriepoaa, KpeMHUS

4.3

dusnueckne U XHUMUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJUIOB: JIUTUA,
HaTpuA, Kajlud, Marovud W KaJlblIWA, aJJFOMHUHHUSA, KCJIC3d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PsAI HAIPSKEHUN METAJLIOB

4.4

dusnyeckue 1 XMMHYSCKHE CBOMCTBA BOJOPOAHBIX COC,I[I/IHeHI/Iﬁ HEMCTAIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusnyeckne W XMMHUYECKHE CBOWCTBA OKCHIO0B HemertauioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yrnepoxa(ll, 1V), kpemuus(1V). [Tonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiictBa okcunoB: MetamnoB IA-IIIA rpynn, mmaka, meau(ll) u

xenesa(ll, 11). [TonyyeHre OKCHIOB METAIIJIOB

4.7

XUMHUECKHE CBOMCTBA OCHOBAaHMH M aM(OTEpHBIX THAPOKCHIIOB (Ha mpumepe
THIPOKCUIOB  aJIOMUHUS, JKene3a, IuHKa). llomyuyeHue ocHoOBaHUN U

aM(OTEpHBIX THAPOKCHUIOB

4.8

OOue XMMHUYECKHe CBOWCTBA KHCIOT: XJIOPOBOJIOPOJHON, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOU, KpeMHHEBOW, yrojbHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLIECHTPUPOBAHHOM CEPHOM H a30THOM KHCIOT.

[Tonyuyenue kucimor

4.9

OOme xuMU4Yeckre cBoiicTBa cpenHux coneil. [lomyyenue coneit

4.10

[Monydenune, coOupaHue, pacrmo3HAaBaHHE BOAOPOJA, KHUCIOPOAA, aAMMHAKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/1

411

[TonyyeHnne amMmmHuaka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHH MCTAJIJIOB
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4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Knaccudukanus XMMUYECKNX peakIuil M0 pa3IMYHbIM [IPU3HAKAM: MO YUCITY H
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEUIECTB, IO TemIoBoMy 3¢¢ekTy, 1o

HM3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TernoBoit AP heKT XMMUIECKOH peakIiy, TEPMOXUMUYECKUE YpaBHEHUS. JK30-

1 OHAOTCPMHUUYCCKUE PCAKIUH. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHHA

5.3

OKuCIINTEIBHOBOCCTAHOBUTENbHbBIE peakiu. OKUCIUTENN U BOCCTAaHOBUTEIIU.
[Ipomieccbl  OKUCIIEHHSI W BOCCTAaHOBJICHHSA.  OJIEKTPOHHBIA  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM peaKnuu

5.4

Teopus 37IEKTPOIUTHUECKON qucconranuu. KaTuoHsl, aHHOHBI. DJIEKTPOJIUTHI U

HCOJICKTPOJINTHI. CunbHbIE U cIa0bIe QJICKTPOJIUTHI. CreneHb JucCconrannmn

5.5

Peakiuu wonHoro oOMeHa. YCJIOBHSI MPOTEKAHUs PEaKIMid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA peaKuHﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemecrBa m Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJb30BAaHUE BELIECTB M XUMHMUYECKUX peakUuil B jaboparopun U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMHUECKOe 3arpsi3HEHHE OKpyXawomeld cpenpl  (KHCIOTHBIE — JIOXKIM,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MNperoTBpAIlCHUs
[IpenensHas nomyctumas koHueHtpauus Bemects (IIJIK). Ponp xumuu B
pelIeHNH HKOJOTHUECKUX TNpolieM. VYcCuileHue MapHUKOBOro »ddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

IIpumenenue cepsl, a3ota, ¢ocdopa, yriaeposaa, KpeMHHUS U MX COCIUHEHUN B
ObITYy, MEIUIUHE, MPOMBIIUIEHHOCTH U CelbCKOM Xxo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTajlb, YYTyH, IIOpAJIOMUHUM, OpoH3a) B OBITY U
MIPOMBIIIJIEHHOCTH UX coequHeHui. [loHsTHe 0 KOppo3un MeTaljoB, OCHOBHbBIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKU YTIEBOJIOPOAOB (Yroyib, NPUPOIAHBIA Tra3, HedTh),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

IlepBoHayasbHBIE TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCTMHEHMSIX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTUJICH, 3TaHOJI, TJIMLIEPUH, YKCYCHas! KUCIIOTA).
[onsiTue 0 OMOIOTMYECKN BaXKHBIX BEILIECTBAX: JKUpax, Oelkax, yrieBolax — U ux

POJIM B JKU3HU YCIIOBCKA
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7 Pacuérsr:
7.1 1o hopMynaMm XUMHYECKHX COCAMHEHUM
1.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepadotantoe ["abpuensn O.C., Octpoymo WU.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

» Xumusi: 9-if kiacc: 6a30BbIN YPOBEHb: YICOHHK; 5-€¢ H3AaHUE,
nepepadbotanHoe ["'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
https://rosuchebnik.ru/ -"TIpocsemenue" Koprnioparus Poccutickuii yaeOHUK
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. http://www.edu.ru — denepanbHbie 00pa30BaTEIBHBIC PECYPCHI TSI OOIIETO
oOpazoBaHust/

2. https://educont.ru/ - Katanor mudpoBoro oopa3oBaTeibHOIO KOHTEHTA.

3. http://school-collection.edu.ru/ - Equnast KomieKius mudpoBbIX
o0pa3oBaTeNbHBIX PECYPCOB.

4. http://www.hemi.nsu.ru/ - OcHOBBI XUMHUH. DJICKTPOHHBIH yUCOHHK.

5. http://hemi.wallst.ru/— O6pa3oBareabHBIN CAUT IS ITKOJIBHUKOB 10 XUMHUHU
6. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHOCOBa

7. https://vos.olimpiada.ru/ - Beepoccuiickas oummmraa mkoJI5HUKOB.

8. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

9. https://oge.sdamgia.ru/ - Perry OI'D.
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