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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOQO, a Takxe Ha OCHOBe (ermepanpbHOil paboueil mporpammbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEToJaBaHusl yYeOHOTo mpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpeACTaBICHHE O LENAX, OOIIeH cTpareruu
oOyueHusi, BOCIUTAHUS M PaA3BUTHUA OOYYAIOMIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIpENEICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YUYCHHS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJiibTataMm 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIIbHOM JCATECIBHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIYKUT OCHOBOW [Jii (OPMHPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATBLHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, YHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OpMHPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0yYarOIIMnXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XUMUH Ha ONpPeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ ATU CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

— ITepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencTaBieHUd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICJICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJIHOTO
YPOBHSI K JPYyroMy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XHUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKOW COCTABIISIOLICH HAYYHOU KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. V3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKPYXKAOUUNA MUDPY,
«buonorus. 5—7 knacce» U «PU3nKaA. 7 KIaccy.

[Ipy wu3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOU KYJIBTYDHI.
3amaya yyeOHOro mpeaMera COCTOMT B (DOPMHPOBAHMHM CHCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, SI3bIKa HayKd, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS TMPH H3YyUYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHWU B YUYeOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENbCKON
NESTEIIbHOCTH, OCBOEHMM IIPaBUJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Ipy M3yyeHUM XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS BaKHOE
3HAYEHUE MPUOOPENH TaKHUE LU, KaK:

— (OpMHUPOBAHHWE HHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

— HalpaBJCHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEeATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycloBUil, CHOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QyHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKPYAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUYECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHMM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1EeJIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAarOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUEe U XUMHUUYECKUE SBICHUS. XMUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX peaKui (COeTMHEHNs, Pa3I0KEeHUs, 3aMEIICHHs], 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu 0OpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3nUecKuXx CBOMCTB 00pa3loOB HEOPraHMYECKUX BEUIECTB, HAOJIOJEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKHX pEeaKIHil (pasyioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIEUCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4YE€HHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoBEACHNE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEACHMS]  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeliue npeacTaBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jieMeHT U mpocToe
BelecTBo. HaxokneHue kucimopoia B Tpupoiae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrnocoOsl



MOJIyYeHHUST KUCTopoAa B J1abOpaTopuud W TPOMBINIUIGHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOIO0 3 deKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bopopon — anemMeHT um mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHust. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B paCTBOPE. XMUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopor Bonbl B IPUPO/IE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasyronue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpaszyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [loryueHnune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [ToryueHre ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonydenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMpPEEIICHUE COAECPKaHUs KUCIOpoAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJ0ICHUE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHHUS W
MpEeKpalieHusl TOpeHus (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHME W H3yUCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3ll0B BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM paCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaJbllueM) (BO3MOXHO HCIIOJb30BaHUE BHEOMATEpPHAJIOB),



WCCJIEIOBAaHNE OO0pPa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C MeETajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METAJIa IPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3aJlad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI.

IMepuonuueckuii 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). JJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanyeckas cucremMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoi CUCTEMbBI XUMHYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT YW HEMOJIIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBSA3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKUCIEHUS K BOCCTAaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3noKeHusl, COSUHEHHUS ).

Mescnpeomemmnbwie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MKCIOJIb30BAaHUE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE MOHATHS: HAYyYHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, TePUOIUIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, ra3, (M3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaTbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbLUsi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHUEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM NMPU3HAKAM (TI0 YUCITy
W COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMYy H(ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [Toustue o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU M TMOJIOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKIuu. CocraBienue YpaBHEHHI



OKUCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3JIEKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O TMAPOIIU3E COEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHUE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHUCIOT, IIEJIOYEed U COJIer
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaNIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAIbHBIX 33]1a4.

HemeTauibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka TrajsoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METalaMd, HEMeTaUlaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJTy4YeHHE, MpuMeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMEe XJIOPUIbl U UX
HaXOXJICHUE B MPUPOJIE.

Oo6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENM KHCIOTHBIX OKCHUJIOB.
CepHas kwuciiora, (HU3WYECKHE W XUMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W CrhenupuiecKkne). XHWMHUYECKHE PEaKInu,
JeXKalMe B OCHOBE IPOMBIILIEHHOTO CIOCO0a TMOMYYEHHUS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cyabdar-uoH. HaxoxneHue ceppl u €€ COCOIUHEHHN B MpHUpoae. XUMHYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakrtepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIECHHS. A30T, pacOpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKUE CBOMCTBA, MOMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (QU3NUYEeCKUEe U XMUMHYECKUE
CBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yA0OpeHuil. XuMUYECKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, HOuYBbl U BonoEMOB). docdop,
aJoTpornuele Monupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanne GpocdaToB B KAYECTBE MUHEPATBHBIX YJIOOPEHUN.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoCTpaHeHWe B MNpupoae, (U3MUEeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyroopot yriaepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinoGanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa ¥ €€ colM, uX (PU3NIEeCKUe U XUMHYECKHUE CBOMCTBA,
nojJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KHUpaxX, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YeJIOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCITMHEHUN.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHus o0
okcunie kpemHust (IV) u kpemHueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
raJlOr€HOB M WX COEJMHEHHH (BO3MOXXHO MCIOJIb30BAHME BUIAECOMATEPUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBhI, HW3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
UMOH U HaOJIo[eHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX COEOAUHEHUH (BO3MOXXHO HCHOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHHUS, B3aUMOACICTBUE KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO
(BOBMOXKHO  HCIIOJIb30BAHHE  BUJEOMATEPHAJIOB), U3y4eHUE  MoJjelen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpOTHBOrasa, Mojly4yeHue, COOMpaHue, pacrio3HaBaHUE U H3Yy4YEHHE
CBOMCTB YIJIEKUCIIOIO rasa, MpoBEJACHUE KAYeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE I[PU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTamibl U X COSAMHEHUS.

MeTtasibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux mnoyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraymnueckasi CBsi3b U
MeTajuInyecKkass  KpucTajuimueckas — pemérka.  ODJEKTPOXMMUYECKHH  psil
HanpsHKeHU MeTawioB. Ou3nyeckue U XMMUYECKHUEe CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTtayioB. lloHATHEe O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY U MPOMBIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHUX
anemenToB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUIPOKCUABl HaTpusi W Kanud. l[IpuMeHeHHne WIEeNOYHBIX METAIUIOB MW UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAUIBI MarHMid W KalblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XJIeHUE B npupoae. PU3n4yecKkne 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxunelue coequHeHHUs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproandeckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxXxoXAcHWE B mnpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTIOMHHUSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHE aroma, HaxXOXJIcHUE B mpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIMM HA MOHBI: MarHusl, KaJIbLKA, aJIIOMUHHSA, [IHHKA, JKEJe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCIICPUMEHTAIIBHBIX 3aJ1a4d M0 Teme « Baxxknenme
METAaJJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAKOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBasi momoinp npu
XAMHYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpYy’Karouled cpeabl (MpeaeibHas I0MyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemmnuie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH W3yYeHHMH XUMHUHU B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAay4HOT'O 1IUKIIA.

OOwue ecTecTBEHHO-HAyUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAaJUOAaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsijl, NPOBOJHUKHU,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITHIECKAs
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: armocepa, ruapocdepa, MHHEpPANbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COI[MOKYJIBTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYAFOIINXCA.

JIMYHOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBaTbCS CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN W
pacIIMpEHUE OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKu B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K PpPa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJlay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoOLEcCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPHUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TPEICTABICHUSA O BEIIECTBE M XUMHUYECKOM PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B TIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYECHHMIO M TIO3HAHWIO, JIFO0O3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHHUIO, TPOEKTHOW U  MCCIIE0BATENbCKON
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE IMOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TpPyAOBOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3YUEHHUIO TTpodecchii 1 Tpyia pa3inyHOTO PoJa,
YBOKEHHE K TPYyIdy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTHU K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIeTHON Mpo(ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) PK0JIOTrHYECKOro0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nYecKoMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuJ1 0€30MacHOTO MOBEICHUSI IPU padOTeE C BEIIECTBAMHU, & TAKKE B CUTYaIUSX,
YIPOKAIOIINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJy4aeMble TPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbLHOM,
KOMMYHHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIJICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHM (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTUUECKHE PacCyXIeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHYECKON PEeaklMi — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaATh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIHM,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHBOPEUHS B U3yUaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHUI;

PUOOpPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pa6ora c undopmanueii:

YyMEHHE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH UHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHWUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUINX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMpPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJBTYpOH aKTUBHOT'O MCIIOJIB30BAHMSI PA3JIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AaHAIM3UPOBATh B Ipolecce ydyeOHOHl u
UCCIIEIOBATENbCKON NIE€ATEIbHOCTY UH(POPMAIMIO O BIUSHUM MPOMBIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJie¢ Juanora W (Wiu) JIUCKYCCHM) IIO
cymiectBy  oOcyxkaaemMoill  TeMbl, (OPMYJIMPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUI0
pe3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEHATh LEIN JAESITEIIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosnee 3pPeKTUBHBIE CITOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3ysbTaTa 3asBJICHHON LETH, yMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 33]IaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuieckue I TNpeAMETHOW obmactn «XuMHS», BHUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIUs peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU Pa3JIOKEHUs, pPEaKUUU 3aMEUICHHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aToMHasi OpOWTalb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PacTBOP, MAccoBasi JOJIs BEIIECTBA
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSIThH 3TU TIOHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyi
BEIIECCTB U YPAaBHEHUN XMUMUYECKUX PEAKIINM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT W HMOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIHI;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJEKYJSIPHYIO W MOJBSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 ¢dopmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
W CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEeMAaTU3aIMIo, KiIacCU(PUKAIIHIIO,
BBISIBJICHUE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — Il U3Y4YEHHUS CBOICTB
BEIIECTB M XHUMHYECKUX pEeaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYCHUI0O W COOMPaHUIO
razoo0pa3HbIX BeIIECTB (BOAOpPOAA M KHUCJIOpPOJA), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCcCOBOM JIOJIEW pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHiy o0ydeHust B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIpHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBecHe, OOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTaJuInuecKas), KpHUCTAIUIMYecKas pemeéTka, KOppo3us MeETaslioB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeNeiabHO JOIMyCTUMas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJII COCTaBJIeHHUS (HOpMYyT
BEILIECTB ¥ YPABHEHU XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpEeNIEIEHHOMY KJIACCY COEIMHEHUN 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3iuuath MOHATHUS «rjaBHas mnoarpynmna (A-rpynmna)» u «mnooouyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOPhIE MMEIOTCS B IEPUOAUYCCKOW TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieyieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npejenax MaJblX MEPUOJIOB U TIaBHBIX MOATPYMII C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO0 TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKUCICHHS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OIMNUCAHUE
NpuUMepaMHi MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI SJEKTPOJUTUYECKOM JHUCCOLMAIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMEHTa 1o ¢dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHBIM  00OpYNOBaHMEM, a TaKXKe IMpaBujia OOpallleHUust C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBonavajibHble XUMHUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
L1 €CTCCTBO3HAHUS U 5 | bubnunoreka LIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyesIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax g bubmmnoreka HOK
U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 bubnmnoreka [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 1 | bubmuoreka [{OK

HCOPTaHNYCCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon n [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHUYecKkHe peakun
11 [ToBTOpeHwue u yriayOneHue 3HaHUH 5 | bubnuorexa [IOK
' OCHOBHBIX pa3/JesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
) peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 bubmuorexa [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 bubnmorexa LOK
) Py - -oP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
but6mmorekxa [IOK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUECKUX
24 aneMmeHToB IVA-rpynnsl. Yraepon u 8 1 1 buomrorexa LIOK
) . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJIBI M BUX COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B a ¥ MaTepraibl B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
) cliecTs P . https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
p st 3 bubnunoreka LIOK
C3EPBHOC BP https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcebl
| [Ipenmer xumuu. Poiap XuMuu B 5KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1
https://m.edsoo.ru/ff0d227¢
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThl B 1a00paTOPUU U IPUEMBI | | bubnuorexa [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
bu6mmoreka [IOK
4 UwucTeie BemecTBa U CMECH. 1
HCTPIC BEIIECTRA M CMECH https://m.edsoo.ru/ff0d26ca
bu6mmoreka [IOK
5 C 0 7. 1
MOCODBT pasieICHHA CMECCH https://m.edsoo.ru/ff0d28c8
bu6 OK
6 ATOMBI U MOJIEKYJIBI 1 nonmoreka L1
https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUYECKHE 2JIEMEHTBI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 bubmorexa HOK
yiApHoe Y https:/m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubnmoreka [JOK




Xumudeckas popmyia. BaaeHTHOCT
aTOMOB XMMHYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 107151 XUMHUYECKOT0 bubmuorexa [JOK
3JIECMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBIICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenust koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMHUYECKUX bubmmorexa [OK
B . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMuueckux peakiuia
bu6mmoreka [IOK
18 (coenuHeHus, pa3IoKeHHUS,
https://m.edsoo.ru/ff0d3{34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukKoneauct. O6o0eHne bubmmorexa [TOK
" ARET. 270001 https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTas
bu6mmoreka [IOK
21 Bo3ayxa. Kucinopoa — sneMeHT u

npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LHOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
bu6mmoreka [IOK
23 71a00paTOPUH U MMPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HeHue BO3ayXxa, ClIoCOObI €ro bubmmorexa [OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPeI0TBPALCHUS
26 [Tonyuenue u cobupanue KMCIOPOa, bubnnoreka [JOK
W3y4YEHUE €r0 CBOMCTB. https://m.edsoo.ru/ff0d4ae2
7 Bonopon — anemeHT u pocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTue o kucIoTax bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
bu6mmorexa [IOK
IT
30 OIATHE O COIX https://m.edsoo.ru/ff0d4dd0
a1 Crioco0bI TToTy4deHusT BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4{42
1 MounsipHbiii 00BEM ra3oB. 3aKOH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
33 Brruncnenus 00pEMa, KOIruecTBa bubnmoreka [JOK




BEI[ECTBA 'a3a [0 ero N3BECTHOMY
KOJINYECTBY BELIECTBA WIIN 00BEMY

Brruncienus o0bEMOB ra3os MO

https://m.edsoo.ru/ff0d55a0

bubmuoreka [JOK
34 YpPaBHEHHUIO peaKIuu Ha OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 du3nYecKre u XMMUYECKHe CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 00 bubmuorexa [JOK
HHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackieHnHbie
bu6mmoreka [IOK
37 Y HEeHACHIIIICHHBIC PacTBOPHL. MaccoBas
https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 2 o teme
38 «IIpurorosiieHrE pacTBOPOB C bubnnorexka [JOK
ONpeAeIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKas, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XuMUYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBAHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubmuoreka [JOK




HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

https://m.edsoo.ru/ffOdfee?
bubmuorexa [JOK

45
KHCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBII) T10JI q)eHH;I XHMHquKHe bubmorexa [TOK
N YHCHIE https://m.eds00.ru/00ad9474
CBOICTBa
[Ipaktuueckas paborta Ne 3. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHECHUIN»
43 I'enernueckas cBsA3b MEXKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0meHre u cucTeMaTr3alis 3HaHUH
- t https://m.edsoo.ru/00ad9cb2
KonTtponbHast padota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX bubmorexa [TOK
o P https://m.edsoo.ru/00ad9ela
COCMHEHUI
[TepBbie MONMBITKH KIacCUPUKAITIT
bu6mmoreka [IOK
51 XUMHUYECKUX dJIeMeHTOB. [IoHsTHE O
https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
53 Ilepuonasl, rpymmsl, 10 TITIBI bubmorexa [IOK
PHOIBL TPY > TTOATPY https://m.edsoo.ru/00adaS2c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
55 CtpoeHue 3NeKTPOHHBIX 000JI04eK bubnmoreka [JOK




aTOMOB 3JIeMeHTOB [lepnoauueckoii
cucremsl /. 1. Menneneena

XapaKTepI/ICTI/IKa XHUMHUYECKOI'0
9JICMCHTA I10 €ro IOJIOXKCHHIO B

https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK

56 .
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKu U npakTtuku. /1. 1. bubnuorexa [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
53 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMHU4eCKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab&
61 KoBaneHTHas HenossspHas XuMudeckas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneH OkHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakunu https://m.edsoo.ru/00adb076
64 OkuCcIUTENU U BOCCTAHOBUTEIHN bubmmorexa [OK
https://m.edsoo.ru/00adb076
65 KonTponbhas padora Ne4 o teme bubnnoreka [JOK
«Ctpoenue aroma. XUMHUYECKas CBSA3b https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600mienue u bubnmoreka [JOK

cucTeMaTu3alus 3HaHu!

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




67 PeszepBHbIil ypok. O600IEeHNE 1 | bubnnoreka [HOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O600mieHue u | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KouunyecTBo 4yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
[lepnonnueckuil 3aK0H.

| IIepnonnueckas cucrema | bubnnorexa [HJOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

. bubnuorexa [JOK
2 CBOWCTB XMMHUYECKHUX IJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHWYeCKuX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunapl xumMudueckou CBSI3U U THIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yriayOnaeHne 3HaHU 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»

6 Krnaccudukanusa XuMuueckux 1 bubmuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
['eneTnueckue psiabl METAJUIOB U

bubmuoreka [JOK
7 HeMeTasuioB. [oHsATHE 0 cCKOpOCTH 1
. https://m.edsoo.ru/00adbe9a
XUMUYECKON PEaKIUU.
bu6mmoreka [IOK
8 [ToHsATHE O TOMOTEHHBIX PEAKIUSX. 1
https://m.edsoo.ru/00adc28c
9 [ToHsITHE O TETEPOreHHBIX PEAKLIUAX. 1 bubnmoreka [JOK




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

IloHsTHE 0 XUMHUYECKOM

bu6mmoreka [IOK

10
paBHOBECHH. https://m.edsoo.ru/00adcd68
®aKTOpBbl, BIUSIIOIIAE HA CKOPOCTh
P . . P bubnmoreka [JOK
11 XUMHYECKOHN PEaKIuU U MOJIO0KEHUE
https://m.edsoo.ru/00add448
XUMHYECKOTI'0 PaBHOBECHS.
12 OOpaTumbie U HEOOpATUMBIC bubnuorexa [JOK
peakuuu. https://m.edsoo.ru/00add5d8
13 XUMHYECKOE PAaBHOBECHE U CIIOCOOBI bubnnoreka [JOK
€ro CMeIlCHUS. https://m.edsoo.ru/00add8b2
. bubmuorexa [JOK
14 [TonsiTue o ruaponuse coneun
https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 AL bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd 12
[IpaxTnueckas padora Ne 1.
16 «Pelenne 3KCrnepuMeHTaIbHbIX bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a7a9d»
bu6mmoreka [IOK
17 06 .
1@ XapaKTEpUCTHKA T/TOTCHOB https://m.edsoo.ru/00addec(
18 XUMHUYECKUE CBOMCTBA HA MPUMEPE bubnuorexa [JOK
XJopa. https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHasg KUCIIOTA,
POBOAOPOX . bubnmoreka [JOK
19 XAMHWUYECKHE CBOWCTBA, OJTYy4YECHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [losnydyeHne consHOM KUCIIOTHI, bubnuoreka [IOK
U3y4eHUe e€ CBOMCTB. https://m.edsoo.ru/00ade348
)1 Bpluncienus o ypaBHeHUIM bubnuoreka [IOK

XUMHNYCCKUX peaKHHﬁ, €CJIM OAUH U3

https://m.edsoo.ru/00ade4 88




pE€arcHTOB JaH B HN30BITKE

OOm1ast xapaKTepUCTHKA IIEMEHTOB

bubmuorexa [JOK

22 VIA-rpynisl https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJM(PHUKALINN CEPHI.
2 Haxoxnenue cepbl 1 €€ coeqMHEHUI bubnnoreka [HOK
B IIpUpoJie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoopo/i, CTpOeHHUE, bubnnoreka [JOK
(du3nyecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,
25 (1)1/131/1116(:1(1/112 u XHLIZquCKHe bubmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel cpeabl COeAMHEHUSIMU
cepbl
7 Brruucnenue maccoBoil 1om bu6mmoreka [IOK
BBIXOJIa MIPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKA SJIEMEHTOB
73 VA-rpynmsl. A30T, bubnuorexa [JOK
pacupocTpaHeHHEe B IIPUPOJE, https://m.edsoo.ru/00adeea6
(bu3nuecKkre U XUMHUYEeCKUe CBONCTBA
AMMuak, ero ¢puznueckue u
29 XUMHUYECKHE CBOMCTBA, ITOIyYEHUE U Bubmmorexa LOK
https://m.edsoo.ru/00adf004
IIPUMEHEHHE
30 [TpakTuueckas padora Ne 2 mo Teme bubmuoreka [JOK




«ITonyuenne ammuaka, U3y4eHHUE €ro
CBOWCTB»

A30THAas KUCOTa, €€ (hu3ndeckue u

https://m.edsoo.ru/00adf180

bubmuorexa [JOK

31 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIIbHBIX
32 yao0peHuit. Xumuueckoe bubmmorexa LOK
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY Karoleil cpebl
COCIMHEHUSIMH a30Ta
®ocop. Oxeun pochopa (V) u
33 q)ocg)olfﬂaa Kncn((l))Ta,q)qnfm(qez:Kne u bubmorexa LHOK
. https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYYEHUE
Hcnonbs3oBanue pocdaTos B
34 KaueCcTBe MUHEPATLHBIX YI00pEHUH. bubnnoreka [JOK
3arpsi3HeHue IPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepoa, pacnpocTpaHeHuUE B
35 HpHp(P;z[e, g)mnzecgl)/le U XUMHUYECKHE Bubmmorexa LHOK
. https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcunsl yraepoja, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. bubmuoreka [JOK
DKOJOTHYECKHE MPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIoM yriaeponaa (IV)
37 VYronbHasg KUCIIOTa U €€ COU bubmmorexa [TOK
https://m.edsoo.ru/00ae006c
IIpakTuyeckas padora Ne 3 o Teme
18 "[losyyeHne yriekucioro rasa. bubnuoreka [IOK

KauectBennas peakuus Ha
KapOoOHaT-MOH"

https://m.edsoo.ru/00ae027¢e




HepBOHa‘IaIIBHBIe IIOHATHS 00

39 OpraHMYeCKUX BEIIECTBAX KaK O bubmmnorexa LIOK
p https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIJIepoaa
. bu6mmoreka [IOK
40 Kpemuuii u ero coeguHeHus
https://m.edsoo.ru/00ac080a
Permrenue 3agad mo reme
. bubmuoreka [JOK
41 «BaxkHelIMe HEMETAJIIBI U UX
https://m.edsoo.ru/00ae0bf2
COEIMHEHUSY
KonTponbnas padota No2 mo teme
. bubnuorexa [JOK
42 «BaxkHel1IIe HEMETAJIIBI U UX
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OOm1ast xapaKTepUCTHKA
XUMHYECKHUX DIIEMEHTOB —

43 METaJI0B. MeTaninuyeckas CBsI3b U bu6mmoreka [IOK
MeTaInYeCcKast KpUCTaTINIECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKUe CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMUUECKHUH PSIT bubmmorera [TOK

p . p https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIoB
OO6mme crmocoOb! MOTyYeHUS
mertauioB. Crrasel. BerauciieHus 1mo

45 aBHCHUSIM XUMHUYECKUX PeaKui bubmmorera [IOK
yp P ’ https://m.edsoo.ru/00ael 156
€CJIM OJJUH U3 PEareHTOB COAEPIKUT
puMecu

46 IlonsaTue o KOppoO3UU METAIIIOB bubmmorera [IOK

PP https://m.edsoo.ru/00ael1278
bubnunoreka IIOK

47 II{enouHbIe METAIIITBI 1

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




OKcuIbl ¥ THAPOKCUIBI HATPUS U

bu6mmoreka [IOK

48
Kanus https://m.edsoo.ru/00ae14b2
49 [Ienouno3eMenbHBIE METAILIBI — bubmunorexa LIOK
KaJIblLIMA 1 Maruui https://m.edsoo.ru/00ael15e8
50 Baxwueiinme coelMHEHNS KaIblHs bubmmorexa [IOK
s t https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U cCHCTeMaTH3aIs
3HaHUH
57 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bubmuorexa [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 JKEcTkocTh BOABI U METOJIBI €€ bu6mmoreka [IOK
YCTpaHEHUS. https://m.edsoo.ru/00aelae8
b K
54 AJFOMUHMI nomorexa [0
https://m.edsoo.ru/00aeclc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Weneso nomroreka [{O
https://m.edsoo.ru/00ac1d86
57 OKcubl, THIPOKCUIBI U COJTH bubnuotexa [JOK
xenesa (II) u sxenesa (11I) https://m.edsoo.ru/00ae35e6
53 O06o001IeHre U CUCTEMAaTU3 A
3HaHUH
Pemenue 3agau mo reme
. bubnuorexa [JOK
59 «BaxxHeunme MeTaIbl U X
https://m.edsoo.ru/00ae3de8
COCIUHEHUS».
Brrunciienus no ypaBHEHHUSIM
. bu6mmoreka [IOK
60 XUMUYECKUX PEAKLUHN, €CIIM OUH U3

peareHToB J1aH B U30BITKE UITU

https://m.edsoo.ru/00ael1750




COJZIEP>KUT MpuUMecH. Brruucnenus
MAacCOBOM J0JIA BBIXOJa ITPOJYKTa

peakuuu
61 O606H}€HI/I€ 1 CHCTEMAaTH3aLNS |
3HaHUHI
KonTtponsHas padora Ne3 o reme
62 «BaxHeie MeTaljibl U UX 1
COCIMHEHMUS
63 BemecTBa u maTepuaisl B | bu6mmoreka [IOK
MMOBCEIHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpY’Karolllen cpebl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B pemreHnn | bubnnoreka [JOK
HKOJIOTUYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O600meHue u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O00011IeHNE U | bubnuoreka [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6001eHue u 1 bubnnoreka [JOK
cHCTeMaTHu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YueOnuk "Xumus. 8 knacc. bazossrit yposens" O. C. I'abpuensn, U. T

OctpoymoB u C. A. CiiankoB, Mocksa, [Ipocsenienue

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

Xumus. 8-9 knaccel. ba3oBbeiil ypoBeHb. MeTOAMYECKNE PEKOMEHIAIUN K
yueoHukam ["abpuensina O.C., Octpoymona W.I'., CnaakoBa C.A. (I"'aGpuensin
O.C. u np.)

Xumus. 8-9 knacchl. bazoBelil ypoBeHb. MeTOAMYECKHE PEKOMEHIAIINHU K

yueOnukam ["abpuensaa O.C., Octpoymosa N.I'., Cnankosa C.A. (I'abpuensu

O.C.u ap.)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubnuoreka LIOK https://m.edsoo.ru/00ae4270
bu6mmoreka [{OK https://m.edsoo.ru/00ae0dOa
bu6mmoreka [{OK https://m.edsoo.ru/00adb33c

bu6mmoreka [{OK https://m.edsoo.ru/00ad9cb2
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