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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON pabouell MHpPOTrpamMMbI
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
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, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeNIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY)KUT OCHOBOW [t (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

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

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CrocoOCTBYEeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 110 MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHKWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (PaKTOB, MMOHATHMA, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

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

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEro MHUpa, MCHOJIb3Ys 3HAHUS W OMbBIT, MOJYYEHHBIE NMPU U3YYECHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAECHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpO(dHIIA W HAMPABICHHOCTH NATBHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BelecTB. [loHsATHE 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

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

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/IOH, MpaBujaMu paboThl B JIa0OpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIUS BOJABI) U XMMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMIPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  Pe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoia B MpUPOAE, (PU3MUECKHEe U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



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

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

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

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

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

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa coseil. @U3MYECKUEe U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABaHWE M HU3YyUYCHHE CBOWMCTB KHUCJIOpPOJa, HAOJI0JICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopona ¢ okcuaom menu (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aUMOJACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



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

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

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

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

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymiaM U MepruoiaM.

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

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okuciieHus.  OKHUCIUTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA IIMHKA C PAacTBOpAMHU KHUCJIOT M IIeJIOYed, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIICCTBJISICTCS. 4Yepe3 MCIOIb30BAaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS 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, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYEeCKUEe BEIUYHUHbI, €IUHUIIBI
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. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
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.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHYECKHUX JIEMEHTOB, IO OOPAaTHUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

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

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKkiuu. CocraBienue YPaBHEHHUI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HKCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKkoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
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), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKaHUS  peakluil HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMuid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha TpUMEpEe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

Ob6mas xapaktepuctuka s1nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBUUYECKUE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMy4eHUsI CEPHOW KHUCIOTHI.
[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,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPAIICHHUS.

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
dusznyecKkre 1 XMMHUYECKHUE CBOWCTBA, MOyuyeHue U nmpuMenenue. Conu aMMOHus,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornsele Moaupukauuu ¢pocdopa, PuU3NYECKUE U XUMUYECKUE CBOMCTBA.
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.  YIJEpOJ,  aJUIOTPOIIHbBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOIMYecKHue MpoOJIeMbl, CBS3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULHUHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OejKax, yriieBogax — u ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHYECKHUE CBOMCTBA, IMOJyYEeHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiaembr 6€30macHOr0 MCTOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOJACHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl ©u €€  COEQUHEHUSMH  (BO3MOXKHO  MCIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH W HAOJI0JieHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMIICHHE C (DU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢ochaT-uOH U U3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmonoxkeHus B llepmogmdeckol cucTteMe XHMHYECKHX diaeMeHToB [[. U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTauioB. Meraynueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOpPpPO3WHM METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJCHHE B MPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

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

AJtoMuHUN: TTo10keHre B [leproindeckoi CuCTeMe XUMUYECKUX AJIEMEHTOB
. . 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€HHME aroMa, HAxXOXIcHUE B mnpupoac. DuU3NYECKHE 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, M3Y4YE€HHE  PE3YJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(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 WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

Bemectsa u Marepuasnbl B TOBCEIHEBHOM XU3HM 4YeJIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

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

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMHU JJISi OTJCNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

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

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

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



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TMO3UTHUBHBIX I[IEHHOCTHBIX OpUCHTAalMd H
paCUIMPEHUE OMBITA JICITEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOW HHMOpManmei o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLUAIBHBIX HOpPMax W MpPaBUIaAX MEXINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHHKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3a]lay, BBIMOJHEHUH XHUMHUYECKHUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIecCe OITOM YYCOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3)IEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYECCKUE TPEJICTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKIvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH WU COCTABJISIOLIUE
OCHOBY [ TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TpEeACTaBlIeHUsT 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 W TMO3HaHHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)(popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIBHOM TPAEKTOPUU MPOJOJKEHUSI 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6)3K0J10r14eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOIEH TPUPOJHON CPEIOM, I MOBBIIECHHUS
YPOBHSI  9KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINNIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH UX XapaKTEpHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHWE HaOMoJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3allpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0JacTh MCHOJb30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIW3UPOBAaThb B IIpolecce Y4eOHON u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juajora W (MiIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeNaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XMMHMUYECKHX IOHATHUI: aTOM, MOJEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKaMs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAS U HEMOJISIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e CII0JIb30BAaTh XUMHUUYECKYI0 CUMBOJIUKY JJIsl COCTaBJIEHUs (hOPMYJI BEILIECTB
Y YPAaBHEHUM XUMUUYECKUX PEAKIINM;

e OTIPE/ICNIATh BAJICHTHOCTh ATOMOB D3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

epackpbiBaTh cmbicn llepuommueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONMCHIBATh W XapakTepu3oBaTh TaOmmuHyio ¢opmy Ilepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00IlIee YHCIIO IEKTPOHOB
Y paCIpEaeIeHUE X 1O 3JEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIMPOBATh XMMHUYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIEeCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTepu30BaTh (OMMCHIBATh) OOIIME XWMHUYECKHE CBONCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSX;

¢ BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MaccoBYIO JIOJII0 BEIIECTBA B pacTBOPE, IPOBOAUTH pacdy€Tbl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

o IPUMEHATH OCHOBHBIC OTEPAIIUN MBICIUTEILHON EATETHbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CJICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NO3HAaHUA — HAONIOJCHUE, U3MEpPEHUE, MOJEIUPOBAHUE, IKCIEPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIIEJIOBAThH MPABHUJIAM TOJIb30BAHUS XUMHUYECKOM MOCY/I0N U TaOOpaTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBWwiIaM OOpalleHus C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HBIX
BEIIECTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHE IKCIIEPUMEHTHI IO PaCIO3HABAHUIO PACTBOPOB
HIeJI0YEel U KHUCIIOT C MOMOIIbI0 MHAMKATOPOB (1akMyc, (peHondraneny,
METUJIOPAHXK U IpyTHE).

K xoH1y oOydenus B 9 kiacce npeiMEeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XUMHYECKUI
AJIIEMEHT, aTOM, MOJEKyJla, HOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATENIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAUIMYecKas pemeéTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPEJICTISATh BAJICHTHOCTb U CTETEHb OKUCJICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BUI XUMUYECKON
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,

epackpeiBaTh cMbIchH Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OoibIIME MEPUOJBI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIWHECHUI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJTACCUPUIIUPOBATH XUMHUUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (hEKTy, MO0 W3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XHMHYECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMHUCHIBATh) OOIIME M CcHeHUPUYECKUEe XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJISITh YPABHEHHUSI JIEKTPOJIUTHUECKON AUCCOIMALIMNA KUCIIOT, EI0YeH
U COJIEH, MOJIHbIE U COKpalIEHHbIE YPaBHEHUS peaKIuii HOHHOrO OOMeHa,



YpaBHEHUSI PEAKIMM, MOATBEPKIAIONINX CYIIECTBOBAHUE TE€HETUYECKOMN
CBSI3M MEX]Ty BEIIECTBAMH PA3INIHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MTOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PEaKIni;

o IPOTHO3MPOBATh CBOWMCTBA BEIICCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHCJISATH OTHOCHTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO »JJeMEHTa 10 (OpMyJie COCIHHCHHS,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, IPOBOAWTH PACUETH II0
YPaBHEHUIO XUMUYECKOHN PEaKITny;

e COOMIOAATH TIPaBUJIA TIOJIB30BAHUS XUMUYECKON MOCYI0M M Ja00paTOPHBIM
obopy/oBaHMEM, a TakKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMHU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX ONBITOB MO TMOJYYEHHUIO W COOMPAHMIO Ta3000pa3HbIX
BEIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

o MPOBOJINTH PEAKITNH, TTOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICIUTEILHON JAEATCIBHOCTH — aHAIHM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHNe, CHCTEMAaTHU3allui0, BBIABJICHUE
NPUYUHHO-CJICACTBEHHBIX CBSI3¢H — i1 M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, IKCIIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jiesioB u deKkTpoHHbIe (LM (POBbLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1.IlepBoHayanibHble XUMHYECKHE TIOHSTHS
Xumusi — BaXkHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 9 bu6mmoreka IIOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edso0.ru/7f41837c
YelnoBeKa
BemecTBa 1 xuMu4eckue bubmnoreka IIOK
1.2 15 1
peakuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20
Pa3nesn 2.Bakneiimme npeacTaBuTe 1M HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837c
59 Bognopon.Ilonsitue o kucnorax 8 1 bubmuoreka [JOK
' M COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnunorexa LIOK
' OCHOBaHUSIX https://m.edso00.ru/7f41837¢c
24 OcHOBHBIE KJ1acChl 11 1 1 bu6muoreka [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Paspnen 3.11epunoanyeckuii 3axkoH u [lepuoaguveckasi cucrema xumnueckux 3jaemMeHToB /. U. MenneseeBa. CTpoeHne aToMoB.
Xumuyeckas ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU



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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
Xumuueckas CBSI3b.
3.2 OKHUCIATEILHO- 8 buGnuorexa [IOK
' https://m.edso00.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubmnoreka IIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabusl | IlpakTuueckue p
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
e padoThbl padoThI
pecypcsl
Pa3nes 1.BemecTBo U XMuMH4YecKHe peakuu
[loBTOpEeHME U yriaybieHue 3HaHUH bubmorexa HOK
11 yEy 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/iesioB Kypca 8 kjacca 6
OcHOBHBIE 32aKOHOMEPHOCTH XHMHYECKHUX bubmorexa [JOK
1.2 N p 4 https://m.edsoo.ru/7f41a63
peakuuit 6
DNEeKTPONUTHYECKAs TUCCOLIUAIIHS bubmorera [JOK
1.3 ' 8 1 1 https://m.edsoo.ru/7f41a63
XHWMHMYECKHUE PEAKIIUU B PACTBOPAX 6
Hroro no pazgeny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
bu6nmoreka [IOK
OO6m1ast XxapakTepruCTUKa XUMUUECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmsl. ["anorenst 6
OO6m1ast XapakTepruCTUKa XUMUUECKHIX bubnmnoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCJIMHECHMA 6
OO6mr1ast XapakTepruCTUKa XUMUYECKHIX bubnmoreka [JOK
2.3 anemMeHTOoB VA-rpynmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a63

COCIMHCHUA

6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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OO6m1ast XxapakTepruCcTHKa XUMHUECKHUX bubnmoreka [JOK
24 anemeHToB |VA-rpynmnsl. Yriaepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCITUHCHUS 6
Htoro mo pazneny 25
Pa3zgen 3.MeTaJJIBI M X COeAUHEHUS
bu6mmoreka [IOK
3.1 OOm1re cBOWCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuorexa [JOK
3.2 Baxneiiie MeTamuibl U UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 20
Pa3nes 4. XuMus 1 OKpyxkamomas cpeaa
bu6mmoreka [JOK
4.1 BemecTBa u maTepuaisl B KU3HU YEJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro o pasneny 3
bu6mmoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KoHTpoabHbI IIpakTn4yeckue
n/n Bcero o0pa3oBaTte/ibHbIE
e padoThbI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XMUMHUM B KU3HU 1 bu6nuoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOJIAX TO3HAHUS B XUMUHU 1 bubmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuna paboTbl
3 B 1a00paTOPUH U IIPUEMBI OOPALLIEHNS C 1 bubmmorexa HOK
paTop P P https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM
[IpaxTuueckas padora Ne 1 «IIpaBuna paboTbl
4 B JIabopaTopuu ¥ IPUEMBI 0OpaIIeHHS C 1 bubmorexa [OK
paTop p patt https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM
Uucteie BemecTBa U cMech. CIocoObl bu6nuorexa [IOK
5 . 1
pas3zeneHus cMeceun https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
6 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 bubmmorexa [TOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnunorexa LIOK
! ATOMEL H MOTICKYJIbI 1 https://m.edsoo.ru/ff0d2a6c
8 XUMHUYECKHE DJIIEMEHTBI. 3HaKU (CUMBOJIBI) 1 bubmuoreka [{OK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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but6mmoreka [IOK

10 A -
TOMHO"MOTICKyJIApHOS yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
11 Xumuueckas popmysa. BaqeHTHOCTh aTOMOB bubmorexa [IOK
pMyza. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX HJIEMEHTOB
12 OtHocuTeNIbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 1011 XUMHYECKOI0 DJIEMEHTa B bubmnoreka IIOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
14 KommuectBo BemecrBa. Mounb. Mosipaast bubnuorexa [IOK
Macca https://m.edsoo.ru/ff0d5230
15 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
16 IIpu3Haky U ycinoBHs NPOTEKAHUS bu6muoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
18 Brrunciaenuns KonmyecTBa, MacChl BEIIECTBA O bubanoreka LIOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edso00.ru/ff0d5708
Knaccudukanms XuMuueckux peakiuit
19 (coe I/IHq;HI/ISIH a3JI0KECHUS 3a1\IZe elims[ bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
20 sHnukoneauct. O6o0eHne u bubmmorexa LIOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIis 3HAHUH
21 Konrtponbnas padora Nel o teme «BermecTtBa bubmuoteka [IOK

U XUMHUYCCKUC PCAKITUN)

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
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BOSIIYX — cMech ra3oB. CocTaB BO3ayXa.

22 Kucnopog — s1meMeHT ¥ IpoCcTOe BEIISCTBO bubmorexa HOK
POA P H ' https://m.edsoo.ru/ff0d448e
O30H
du3nuecKkne U XMMHUUECKHUE CBOMCTBA
23 KHCJIOpoJia (peaKkIuyu OKUCIICHUs, TOPEHUE) bubmmorexa [JOK
poAa peart » TOP ' https://m.edsoo.ru/ff0d4614
[TousiTHe 00 OKCHIax
CriocoObl MostydeHus: KMUCIopoia B
24 71a00paTOPHH U IIPOMBIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemmoBoii 3¢ (HeKT XUMUIECKON peaKIvH,
25 MOHATHE O TEPMOXUMHUYICCKOM YPAaBHCHHH bubmmorexa [IOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEAKIIHSIX
TommuBo (HeTh, yroyib ¥ METaH).
26 3ar HSHGI—EHeq};OS . a, CIT0COOBI iro bubmorexa LOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 o Teme
27 «ITomyuenne u coOupanue KUCIOpPoaa bubmorexa LOK
yi . p pOa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
28 Boaopon — sneMeHT u npocToe BelecTBO. bu6nuorexa [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
29 du3nvecKkrue U XUMHUYECKHE CBOMCTBA but6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubnunorexa LIOK
30 I1
OFFTHE © KHETOTax 1 coix https://m.eds00.ru/ff0d50d2
31 CriocoOsI oTydeHus: BOAOPOia B bubnmnorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
39 IIpakTuyeckas padora Ne 4 o teme bu6muoreka [JOK

«[Tomyuenue u cobupanue Boopo/a,

https://m.edsoo.ru/ff0d4f42
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HU3YUYCHHUEC €TO CBOIICTBY

bubnunoreka LIOK
33 M i 00BE .3 A
OIVIPHEIT OOBEM TA30B. SAKOH ABOTaZpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
34 rasa 1o ero u3BeCTHOMY KOJINYECTB bubmorexa HOK
B y y https://m.edsoo.ru/ff0d55a0
BEILIECTBA W 00BEMY
Brruncnenus 00bEMOB Ta30B 10 ypaBHEHUIO
35 CaKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [IOK
P . https://m.edso0o0.ru/ff0d5708
OTHOIIICHUI Ta30B
36 du3nYecKUe U XMMUYECKUE CBOMCTBA BOJIBI bubmmorexa [JOK
a https://m.edsoo.ru/ff0d587a
Bona xak pactBoputens. HackimeHnHbie 1
37 HEHACBIIIEHHBIC pacTBOPBL. MaccoBas 01 bubmmorexa [IOK
m p PRI 8 https://m.edsoo.ru/ff0d5b40
BEIIECTBa B paCTBOpE
[IpakTuueckas padbora Ne 5 o Teme
38 «[IpuroTroBiieHHE PACTBOPOB C ONPEICIEHHOMN bubmmorexa [TOK
P . N P p peA https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JIei paCTBOPEHHOTO BEIIECTBA
39 KonTponbnas padora Ne2 o teme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupl: cocTaB, KjIacCupUKaIus, bu6nunoteka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydeHnre u XUMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnunoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6muoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: cocraB, kimaccudukarnms, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydeHne 1 XUuMHYECKHE CBOMCTBA KUCIOT bubmorexa HOK
yi https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubmmorexa HOK
46 ' . https://m.eds00.ru/00ad947
MOJTyYEHUS, XUMHUYECKUE CBOMCTBA 4
[IpaxTnueckas padora Ne 6. Pemenue
JKCIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [IOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enernueckas cBsI3b MEKy KilacCaMmu bubmuoreka [OK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmnoreka IIOK
49 O06o001IeHNe U cUCTEeMaTH3allnsl 3HAHUI
B 8 https://m.edsoo.ru/00ad9ch?2
50 KontponbHast pabora Ne3 o reme "OCHOBHBIE bubmuoreka [JOK
KJIaCChl HEOPTraHUYECKUX COECTMHEHMI" https://m.edsoo.ru/00ad9ela
bubanoreka LIOK
51 CocraB ocHoBanuii. [Tonsatre 00 MHAMKATOpax
8 p https://m.edsoo.ru/ff0d59e2
[lepBbIe MOMBITKY KJIAaCCHU(DHKALIMHI
52 xnﬁnqecxnx 3JIEMEHTOB ?IOH;ITI/Ie 0 rpymmnax bubmorexa [JOK
' pym https://m.eds00.ru/00ad9ffa
CXOJHEBIX BJIEMECHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
53 cucTeMa XMMU4ecKux 3rmeMmenToB [1. 1 bubmorexa [JOK
T https://m.edsoo.ru/00ada52¢c
MeHnaeneeBa
54 Ilepuoasl, TpyIbl, TOATPYIIILI bubmorexa I[JOK
PHOJBL, TPYHTIRL, HOATPY https://m.edso00.ru/00ada52¢c
55 Crpoenue atomoB. COCTaB aTOMHBIX sIJIEP. bubnmoreka [JOK
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M3oTonsl

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

CTtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB

bubnunorexa LIOK
I1 I ..
56 snemeHToB llepuoanyeckoit cuctemMsr /| https://m.edsoo.ru/00adasbe
MeHnpeneeBa
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
57 ero nmoaoxkeHwuio B Ileproandeckoii cucrteMe bubmorexa I[JOK
pHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa st
58 a3BUTHS HayKU U npaktuku. 1. U bubmorexa LOK
p YK B p . A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpakIaHuH
59 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnmnoreka HOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [IOK
60 41
OHHAT XHMHACCKA CBAD https://m.edsoo.ru/00adac34
61 KoBanenTHas mojisgpHas XUMUYECKas CBI3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaab8
62 KoBanenTHas HemonsipHast XMMHYECKas CBA3b bubmorexa HOK
p https://m.edsoo.ru/00adaab9
bubanoreka LIOK
63
Creneip okucneHis https://m.edsoo.ru/00adae28
bubnunorexa LIOK
64 OKUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIUN https://m.edso0.ru/00adb07
6
bubnunorexa LIOK
65 OKHCIINTEIN U BOCCTAHOBUTEIN https://m.edso0.ru/00adb07
6
66 KonrtponbHas pabora Ne4 o reme «CtpoeHue bu6muoreka [JOK

aToMa. XUMHUYECKas CBA3bLY»

https://m.edsoo.ru/00adb48
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6
67 PesepBHrlil ypok. O60011eHue u 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHue u 1 Bbu6muoteka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9ch2
69 PezepHblit ypok. O6o01eHue u 1 Bu6muoteka [JOK
CHCTEMAaTH3aInsI 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 69
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9 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonTpoabHbl IpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
e padoThbl padoThI
pecypcsl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
1 crucTemMa XMMu4deckux anemeHToB 1. U 1 bubmmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB bubnuorexa [JOK
2 XUMHUYECKHX DIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/00adb6b
[IEPUOJIOB 6
3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xumMudueckou CBSI3H U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanms XuMuueckux peakiuii 1mo 1 bubnuorexa [JOK
Pa3JIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOUN PEAKIIHH.
7 [ToHsITHE O TOMOTEHHBIX M T€TEPOrE€HHBIX 1 bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peaKIusIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
3 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK

XHUMHYISCKOM PCAKIUN U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adc28¢c
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9 Teopus 3MEKTPOIUTUYECKON JUCCOLMALIH. bubnmoreka [JOK
CwibHBIC U CITa0bIe DJICKTPOTUTHI https://m.edsoo.ru/00adcd68

bubmuorexa [JOK

10 HonHble ypaBHEHUS peakiuil https://m.edso00.ru/00add44

8
XUMHUYECKHEe CBOMCTBA KUCIOT M OCHOBAHMI bubmuorexa [JOK

11 B CBETE NPEACTaBICHUN 00 https://m.edsoo.ru/00add5d
ANEKTPOIUTUUECKON JUCCOLIMAIIIHI 8
XuMHUYeCcKrue CBOMCTBA COJICH B CBETE bubmuorexa [JOK

12 NPECTAaBICHUN 00 IEKTPOTUTHUECKON https://m.edsoo.ru/00add8b
JIMCCOIMAIINN 2

bu6mmoreka [IOK
13 [TonsiTHEe O THIPOIU3E COCH https://m.edsoo.ru/00add9d
4
bu6nmoreka [JOK
14 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI https://m.edsoo.ru/00addd1
2
[TpakTuyeckas padora Ne 1. «Pemienue bubnuoreka [IOK

15
JKCIIEpUMEHTAIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 mo teme

16 «9n Il::T HI/ITIfquKa;I MCCOLMALNS bubnuorexa LIOK

CRIPO g HHALHA. https://m.edsoo.ru/00addecQ
XVMUYECKUE PEaKIUU B PACTBOPAX)»

17 OO0mras XxapakTepuCcTHUKa rajJoreHOB. bubnuorexa [JOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopond. ConsHas KHCIIOTA,

18 nggqecfns CJBIOﬁCTBa MOJTydeHUE bubmmorexa LIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
19 [TpakTiueckast pabota Ne 2 o teme bubnnorexka [JOK
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«Ilomydenue CoITHON KUCTOTHI, U3yUCHHUE €&
CBOMCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

bubmuorexa [JOK

20 €aKIMH, eCJIM ONVH U3 PEATEHTOB JaH B
peartt A P A https://m.edsoo.ru/00ade488
U30BITKE
91 OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubnnoreka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
99 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
AmnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxoxcl;eHHe cephbl I/I(1)eé COCI[I/IHCI;II/Iﬁ B Bubmorexa ITOK
p N https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA CePhI
24 CepoBoaopoi, ctpoenue, pu3ndeckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHas KUCIIOTa, (PU3HIECKUE bubnuorexa [JOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 MPOMBIIIIEHHOTO CII0C00a MOJTy4eHus bubnnoreka [JOK
CEpPHOM KUCIOThl. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIllen Cpeibl COeMHEHUSMU CEPhI
97 Brruncienye MaccoBOM JOJIU BRIXOJA bu6mmorexa [IOK
MIPOJIYKTa PEaKIINH https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa 3J1eMeHTOB VA-
28 rpyImnbl. A30T, pacpOCTPpaHEHUE B IPUPOIE bubmorexa LOK
PYTHEL » Pacnpoctp . PHPOZE, https://m.edsoo.ru/00adeea6
bu3HYecCKre M XUMUIECKHIE CBOHCTBA
29 AMMHaK, ero pu3n4ecKue 1 XMMUYECKHe bubnuorexa [IOK

CBOMCTBA, NTOJIy4Y€HUE U IPUMEHEHUE

https://m.edso0.ru/00adf004
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[TpakTrueckas padota Ne 3 o Teme

30 «Ilomydyenre aMmmuaka, U3yuyeHue ero bubmmorexa [JOK
. yi » 13YH https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€¢ Gu3ndecKue u bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons30BaHre HUTPATOB U COJICH aMMOHHUS

32 B KQ4€CTBE MUHEPAJIbHBIX YI0OPEHUH. bubnuorexa [JOK
XHUMHYECKOE 3arpsA3HEHUE OKPYKAIOIIECH https://m.edso0o.ru/00adf518
CpeIbl COeTMHEHUSAMHU a30Ta
®dochop. Okcun pocdopa (V) u pochopras

33 KHCIIOTa, GU3NIECKHE U XUMHUYECKHUE bubmmorexa LOK

L https://m.edso00.ru/00adf68a
CBOICTBa, MOJIyICHUE
Hcnonb3oBanue GocdaToB B KauecTBe
34 MUHEPATBHBIX yI0OpEeHU. 3arps3HeHne bubmmorexa [JOK
PEIBHBIY YAOOP AP https://m.eds00.ru/00adfc20
MIPUPOIHOM cpenbl pochaTamu
VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubnuoreka [IOK

35 .
¢uznyeckue 1 XuMHUYEeCKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YIJepoaa https://m.edsoo.ru/00adfebe
(Iv)

37 VYronbHast KUCI0Ta U €€ Coln bubmmorexa LIOK

https://m.edso0.ru/00ae006¢
[TpakTrueckast padota Ne 4 o Teme
38 "Tlomy4deHne yrieKucioro ra3a bubmmorexa [JOK
yi yr ) . https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
39 [TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bubnuorexa [IOK

BCIIECTBAX KaK O COCAMHCHUAX YIJIEpOoaa

https://m.edsoo.ru/00ae054¢
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bu6mmoreka [IOK

40 Kpemuuii u ero coeiuHeHUS
P s https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenue
41 SKCIIEPUMEHTAIbHBIX 33134 110 TEME bubmorexa [JOK
p . https://m.edsoo.ru/00ae0bf2
«BaxkHelne HeMeTaIbl U UX COCIMHCHUS)
42 Kontponbnas padorta Ne3 o teme bubnmoreka [JOK
«Baxuenime HeMETAJUIBI U UX COEIUHEHUS https://m.edsoo.ru/00ae0el18
OO0m1as XxapakTepuCTUKa XUMHUUECKUX
43 3JIEMEHTOB — METAJUIOB. MeTajuinueckas bubnuorexa [JOK
CBSI3b M METAJUIMYECKask KpUCTAIUIUYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3HUECKUe CBOMCTBA METAIIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI bubmmorexa LHOK
p p p https://m.edso0.ru/00ae1156
METAaJIJIOB
OO6mue crnocoObl MOTYYEHUST METAJLIOB.
45 CnnaBel. Beruncnenus no ypaBHEeHUsAM bubnnorexka [JOK
XUMUYECKHUX PEaKLUH, €CIIU OJUH U3 https://m.eds00.ru/00ae1156
PEareHToB COAEPKUT IPUMECH
46 [ToHsATHE O KOPPO3UHU METAIOB bubmorera [JOK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
47 €JIOYHBIC METAJIJIBI
HI https://m.edso0.ru/00ae14b2
48 OKCH/IBI ¥ THAPOKCUILI HATPUS U KaJIHS bubmotexa [JOK
g AP A P https://m.edso0.ru/00ae14b2
49 [llemouHO3eMeTbHBIC METAIITBI — KaTbIHH 1 bubmuorexa [JOK
Maraui https://m.edso0.ru/00ae15e8
. bubmanoreka [JOK
50 BaxkHeiinme coeAUHEHNS KaIbIIH 1

https://m.edsoo.ru/00ael5e8
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51

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

52 JKécTkocTh BOABI 1 CLIOCOOBI €€ YCTpaHEHUS bubmorexa HOK
a yerp https://m.edso00.ru/00ae1886
53 [TpakTuyeckas padora Ne 6 o Teme bubmumoreka [IOK
"YKEcTKOCTh BO/IBI U METOJIBI €€ yCTpaHEHUs " https://m.edsoo.ru/00aelae8
bubmuorexa [JOK
54 ATroMUHUI
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keneszo 1
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) n bu6mmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
[TpakTnueckast padbota Ne 7. Pemenue
59 DKCIHEPUMEHTAIBHBIX 3a/1aY 10 TEME bubmorexa [IOK
p . https://m.edsoo.ru/00ae3de8
«Baxueime MeTalIbl 1 UX COETUHEHUI
Brrancnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIIMi, eCITH OJTUH 13 pearcHTOB JIaH B
60 5136BITK€ I COJIE )KI/ITI:'I NMECH bubmmorexa [IOK
sep N p ’ https://m.eds00.ru/00ae1750
BrrunciaeHns MaccoBOi JOIH BBIXOIA
MPOYKTA PEAKITUU
61 O00011IEHNE U CUCTEMATU3aIMs 3HAHUI
62 Konrponsnas padora Ne4 o reme
«Baxxuennme MeTaIbl U UX COEIUHEHUS
63 BemecTBa u MmaTepuaibl B TOBCETHEBHON bu6mmorexa [IOK

JKHM3HHU 4YCJIOBCKA

https://m.edso0.ru/00ae3f50
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XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAOILIEeH bubnmoreka [JOK
64 1
cpelibl https://m.edsoo.ru/00ae4270
65 Ponp xumum B penieHnH 3K0I0rMUECKUX 1 bu6mumorexa [IOK
npobisiem https://m.eds00.ru/00ae4270
PesepBublit ypok. O6o0mieHne 1 bubnuoreka [IOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepsHblil ypok. O6001eHue U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepsHblil ypok. O6001eHue U 1 bubnnorexa [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocsemienne
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
["abpuensn, AmykoBa: Xumus. 8-9 kinaccel. Metoandeckoe mocooue

n3narenbeTBo [IpocBemenne 2021

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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






