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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHLEIIUU MPernogaBaHus y4eOHOro npeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I1O
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HW3YYEHHUS] XUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a TakKe TpeOOBaHMM K
pe3yabTaraM oO0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (DOPMHUPOBAHUS MHPOBO33PECHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MaTEpPUATBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BHTHS UYEIOBEUECTBA — CBHIPhEBOM, JYHEPIETHUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIEesTEIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBa€T OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIMnXCs;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEeAarormyecKu
aJanTUPOBAHHBIM OTpa)K€HWEM 0a30BOM HAyKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

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

CtpykTypa coaepiKaHUs MPOTpaMMbI MO XUMHH C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpEeICTaBICHUNA 00 BJIEKTPOJUTUYECKON OHUCCOUMAlMM BELIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEM MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS O XUMHAYECKON COCTABIIAIOLICH HAYyYHOU KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUSA B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MNPHUBICUCHUEM
3HAHMI W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[lpy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHMA, 3aKOHOB M TEOPETUUCCKHUX IOJIOKCHHH,
JIOCTYIIHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAayYHBIM METOJaM I[IO3HAHUS TMpPU H3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

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

— (¢opMUpOBaHHE WHTEIJICKTyaJlbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMAaTUYECKOE MPUOOIICHHE
oOydaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIUMHUCS
OTbITa PAa3HOOOPA3HOMN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXaIOLEro MHpA, MCHOJIb3Yd 3HAHUS W OMbIT, MOJYYECHHbIE NMPU H3YYECHHUH
XUMUH, TPUMEHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHON >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (¢opMmHpoBaHHE y OO0Oy4YalOIIMXCA T'YMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAKOLIEH NPUPOTHOM CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuisi U HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO 4YacoB, OTBEACHHBIX MJIsi HU3YYEHUS XHMHHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiseT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posb XMMUM B )KU3HHU YETOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

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

Xumudeckas ¢opmyia. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAsT aTOMHas —Macca.
OTHOCUTENBbHAST MOJIEKYJISIpHAasE Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYeCKUe U XUMHUYECKHUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(Gu3MUecKuX CBOMCTB 00pa3sOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) M XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOUM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM conu meau (ID),
U3Y4YeHHUE CIOCOOOB PAa3JeICHHUs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoOBEACHNUE OYUCTKH MTOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  NIPOBENEHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJElel MOJIeKYI
(IIapoCTEepKHEBBIX ).

BaxxHellne npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopopa B mTpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenne xuciopoga. CrnocoObl



MOJIYYCHHUSI KHUCTIOpoJa B JIA0OpaTOpUH H MPOMBINIIEHHOCTH. KpyroBopoT
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bopopon — snemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznueckue CBOMCTBa BOnbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacepilieHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOJI€e U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnor. dusndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HaKOMJICHHE C OOpa3liaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBre Bojoposa ¢ okcuaom meau (II)
(BO3MO’KHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pa3IMUYHON PACTBOPUMOCTBHIO, IPUTOTOBIICHUE PpACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPHUANIOB),



UCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB PA3IMYHBIX KJIACCOB,
HaOJTFOICHNE W3MEHEHUS OKPACKH MHIWKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydeHue B3auMozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpau3aluH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. Ctpoenne aroMoB. XHUMHYECKAsl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3ytoT aM(OTEPHBIE OKCHUIBI
Y TUAPOKCUJIBI.

[lepnommueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas U JIMHHONEpPUOAHAs  (POPMBI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI TOPSAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TMepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMUUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM ¥ NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leproanyeckoi CUCTEMBI XUMHYECKUX
AJIEMEHTOB Ui pa3BuTUsA Hayku W npaktuku. [[. M. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUs K BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH W3YyYEHHM XUMHHU B 8 Kjacce
OCYILIECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LHKJIA.

OO01ue ecTecTBEeHHO--HAyUHbIC MMOHATHS: HayYHBIN (akT, TUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuuKamus, MePUOJUIHOCTh, HAOIOICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJa, AJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIIUYUHBI, CIUHHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buochepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaIbl, TOPHBIE IOPOIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, Kallds, KalblUs W HX
COCMHEHUNW B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHUJIbI XMMHYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTALIUYECKONW PEIIETKUA U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUI, TeHEeTUYECKasl CBsA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukaiys XuMUIECKUX PeaKIuid 10 pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHU4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [lonsTne o xumuueckoM paBHoBecuu. MakToOpHI,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUd MU TOJOKEHHUE XUMHYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMH,  JJICKTPOHHBIM  OajlaHc
OKHCJINUTEIILHO-BOCCTAHOBUTEIILHOM peaKkuum. CocraBienue ypaBHEHUI



OKHCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMN C  HCHOJb30BAHHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpall€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOMCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOM
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTU XUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIENOBAHUE AJICKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOlECCa JUCCOIMAIMU KHCIOT, IIEJIOYed W COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUaliOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuuii  HMOHHOrOo  OoOMeHa
(oOpa3oBanue ocajika, BBIJIEJICHUE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemera/uibl M X COCAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3auMOJIEHCTBHE C METaUIlaMU, HEMeTa/ulaMu, IIeso4amMu). XJIIOPOBOIOPO/I.
CosnsiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHWe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHune u (U3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (QHU3HUECKHEe W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuduieckue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOcO0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Colau CEpHOM KUCIOTHI, KAYECTBEHHAs PEaKLMs Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OO6miast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacHpOCTPAHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, MoMy4yeHne U mpuMeHnenue. Coiu aMMOHMUS,
ux pU3NUecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenudpuiecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ya0OpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKalolel Cpelibl COCTMHEHUSIMUA a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u hochopHas kuciaoTa, Pu3NIeCKue U XUMUIECKUE CBONCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrtepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(uUKalMM, PACIPOCTPAaHEHUE B TNPUPOJE, (PU3UUECKHE U XUMHUYECKHE
cBoicTBa. Ancopbuusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepoga (IV), rumoreza rnobanbHOrO TMOTEIJIEHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKUe U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHayasbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHHSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX TMepepadoTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLECTBAX: )KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenne. CoenuHeHHs KpeMHus B mnpupoje. OOmiye mnpeactaBieHus 00
okcusie kpemaust (IV) u kpemHueBoi kuciore. CHIMKAThl, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIIEHHOCTH. BaxkHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [IpobiemMpl 6€30MacHOTO WCIOIh30BAHMUS
CTPOUTEJIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaOIMKE (PU3NUESCKHE M XUMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYIIMBaHUs caxapa IMoj JAeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa MU HUX COCAUHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJydYeHUE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOpPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHHe, COOMpaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl U UX COEINHEHUI.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxkeHus B llepmomgmyeckor cucrteMe xumudeckux daeMmeHTtoB J[. W.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtanyeckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAX
HarpspkeHU MetauioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTasuioB. OO01ue
CrocoObl TIONy4eHUs] MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPATIOMUHUMN,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME UX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U kanus). OKCUIbI U



TUJIPOKCUIBI HaTpuss W Kanud. [IpuMeHeHne MIEeNOYHBIX METAUIOB U KX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAUIbI MarHuid M KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIo103)keHue B [leproindeckoi CUCTeME XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXICHUE B Ipupojec. PU3UUYECKUE U
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M conn kenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHICOMATEpPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCITOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI. MAarHus, KIbLHS, aIFIOMUHUS, [TUHKA, JKEJe3a
(I1) u xenesza (III), meau (1), HaOMrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH WOHAaMU HaTpus, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMMHUS M OKpPY:KaOUIas cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXKM3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoris npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeh cpeanl (MpeaeiabHas I0myCcCTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEpPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXNpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, paCTBOPUMOCTh, KPUCTAJUIMYECKas
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, IINTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrPAMMbI  OCHOBHOIO OOILETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTHIMU B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU TIOBEJIEHUS M CIOCOOCTBYIOT IMpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTALUN W
pacCIIMpPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MPaBUIAX MEKINYHOCTHBIX
OTHONIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MJEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4ueOHOM JeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJCHUE W TOCTYNKM CBOMX TOBApUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKU U COCTABJISIOLIME
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYyYHOW KapTHUHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MNPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHUBBI, HAMPABJICHHBIE HA TOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHUI0 U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOU
NESATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIE€HHOCTH M YPOBHSI OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUsI),
HEOOXOJMMOCTH COOJIIOJICHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJUBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEeMHON MpodhecCuOHATBLHOM ASSTEIHPHOCTH U PA3BUTHS HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpeEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHHS:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOUHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MaCHOTO MOBEAEHUS TPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHON CPENOH, I MOBBIIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3YJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAYyYHbIE TOHSATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHBIC yueOHbIC NEelCTBUS (ITI03HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jilornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JOTUUECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKHUX BEIIECTB M XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICIYKTUBHbBIC, 10 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpPOIeCCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMNYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTAa), XUMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIud — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ncciieoBarTe/IbCKHe JeiiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JiIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nndopmanmueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpPABOYHbBIC
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHWUBATHh MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHSATh Pa3IUYHbIE METOJbl U 3alpOChl MPHU MOUCKE U O0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX ITOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHarpaMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
MCCJIEIOBATENECKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juanora M (WJId) OUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEIJI0KEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOro OINbITa,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJIbTaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeNUCcTBUM, crnenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIIBI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOIO 3HAHUS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kjiacce nmpeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMUMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0Js1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU 3 EKT peakiiuu,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aToMHasi OpOWTalb, PAaAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAI|sl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHATUHA U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COCAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaTb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B llepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMM4Hyr0 ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh IIOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OoNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XUMHYECKHX diemeHToB J[. .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX JIEMEHTOB (COCTaB W 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeIeICHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  I[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTopHbIM 000pYy/IOBaHHWEM, a TaK)Ke TMpaBHiaM OOpaIIeHUs C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O U COOMPAHHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MaCCOBOM JIOJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH M KUCIIOT ¢ TTIOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondTaiend, METUIIOPAHXK U IPYTHUE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUI:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIIOBOU A EeKT
peakuuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pPEaKIUH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs,
MeTaJuIMyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJIGHTHOCTD U CTENEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyraMm, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cCpeabl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo (opmy Ilepuogmdeckoid CHUCTEMbl XUMHYECKHUX 3JIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOlIMe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PEaKIUu
BEII[ECTB, N0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUUYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUYECKUE XUMHUYECKHE
CBOMCTBa TIPOCTBIX U CJOXHBIX BEIIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUH HOHHOTO



oOMEHa, ypaBHEHHUS PEAKIWW, TOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3M MEXK/y BEIIECTBAMHU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAlIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCTMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coOn0JaTh  MpaBuUja  MOJB30BAHUA  XHMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalmieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYECHUIO W COOMUpPAHHIO
ra3o000pa3HbIX BEUIECTB (aMMHUaKa U YIIIEKHUCIIOrO ras3a);

MPOBOJUTh  PEAKIWH, TOATBEP)KIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
KoauyecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB U dueKTpoHHBbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuorexa [JOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

yenoBeKa

12 BemecTtBa 1 xuMuueckue 15 | bubnnoreka IIOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Paznen 2. BaxkHeililme npeicTaBuTe/ I HEOPraHUYeCKMX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax 2 | bu6nuoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | but6mmoreka [IOK

' OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 1 1 1 bubnuotexa [JOK

) HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Paszgea 3. [lepuoaguueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka LIOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
X €CKas CBA3b.
39 OHMHq 3 bubnuoreka LIOK
’ KHCHTCIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
P 3 bu6mmoreka [IOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbsie IIpakruueckue (i pp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUn
11 [ToBTOpEeHUE M yrinyOieHne 3HaHUuM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT AUCCOLIMAIIUSL. g | | bubmmoreka [JOK
’ XHUMHUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTassIbl M HX cOeIMHEHHS
21 OO0mras XxapakTepuCTUKa XUMHUECKUX 4 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 brbmmorexa [TOK
' PYTHRL LD https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.3 aneMeHTOB VA-rpymimsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
‘ PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTepuCcTUKa XUMHIECKUX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bu6nmoreka [IOK
3.1 Obmpae croiicTBa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneiime MetTamisl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B epHualibl B )KU3HH YeJIOBEKA 3 bubmorexa LHOK
’ CHICCTRA M MaTep https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
P 3 bubnuoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU | bubnuotexa [JOK
yeJioBeka. Teia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [lonsiTHE 0 METOAX O3HAHUS B XUMUU 1 bubmmorexa [OK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUU U PUEMBI | bubnnorexka [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucreie BemecTBa 1 cMecu. CiocoObl | bu6mmoreka [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas pabora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOU COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBIH MOJICKYTBT https://m.edsoo.ru/ff0d2a6¢
7 XuUMHUYECKHE 2JIEMEHTBI. 3HAKU | bubmuorexa [JOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClOXKHBIE BELIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
umiteckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHMYECKHUX 3JIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmorexa [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUsA IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMUYECKHUX bubmorexa HOK
HHecTBa o yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanms XuMuueckux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ’ bubmmorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, oOOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAHUM
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BemiecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Coctas bubmuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
PO Ipeaitt : hitps://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MosTydeHus KUCaopoia B
bu6mmoreka [IOK
23 71a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoi 3hPeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
[IpaxTuueckas pabora Ne 3 o Teme
26 «ITonyuenue u cobrpanme KUCIOpoia bubmmorexa [TOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bub6nuorexa [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
73 du3nvecKknue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OATHE O KHCTOTAx 1 COIX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuoreka [JOK
31 «ITomydenne u coOupanue BOIOPOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 006EM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [OK
o M https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Boruncnenus 006EMOB ra3oB 1Mo
34 ABHEHMIO PEaKLMM Ha OCHOBE 3aKOHA bubmmorexa [IOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®uznuecKrue 1 XMUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbIe
37 W HEHACHI peHHLII;) acTBOpbl. MaccoBas bubmmorexa [TOK
m p P https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «[IpuroroBiieHne pacTBOpOB ¢ bub6nuoreka [IOK
ONpeAeIEHHON MacCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas pabora Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, bubmuotexa [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHMCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIATypa,
46 CHOCOéBI;) TIOJI )eHI/ISI XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
43 ['eneTnyeckas cBsI3b MEXKIYy KiIaccaMu bu6nmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUH
m 1 https://m.edsoo.ru/00ad9cb2
KontponbHas pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LIOK
. p https://m.edsoo.ru/00ad9ela
COeIUHEHN
IlepBrIe MONBITKH KJIacCU(DPUKAIIUN
51 XI/II\I?II/IIICCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmiorexa HOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepnoandeckas cucreMa XUMHYECKHUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bu6mmoreka [IOK
53 [Tepuoapl, rpynibl, HOATPYIIIBI

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [OK
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHUYECKOTrO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHAYECKHUX JJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Horast xuuireckas cosb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETONIpHAS XUMHYECKast bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenenb okucICHNA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmoreka [JOK
peakuuu https://m.edsoo0.ru/00adb076
64 OkucIUTENU U BOCCTAHOBUTENH bubmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTponbHas pabota Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroMa. XMMHUUYECKasi CBS3bY

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

66 PesepBHbIil ypok. O6001IeHIE 1 | bubnunoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBHelit ypok. O000ICHHE 1 | bubnmoreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
[lepnonnueckuii 3aKoH.
| [Tepnoguueckas cucrema | bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukamus 1 HoMeHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKoM CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o teme
5 «[ToBTOpEHNUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccudukanus xuMudeckux | bubnnorexka [JOK
peaxkLuii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU
7 eakuu. IIoHATHE O TOMOT€HHEIX U 1 bubmmorexa LIOK
P ) https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[lonsTHE O XUMHUYECKOM PAaBHOBECHH.
bubmuoreka [JOK
8 DakTOpbl, BIUSIONINE HA CKOPOCTh 1

XUMHYSCKOM PCAKIUN U IMOJIOKECHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoruanuu. CuibHbBIE U c1a0ble buGnnorexa LIOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LOK
yp peaxi https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KACIOT U
12 OCHOBAHUI B CBETE MIPEICTABICHUN bubmmorexa LOK
pea hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTABIIEHUI 00 bubmmorexa LOK
p § hitps://m.eds00.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmmorexa LHOK
AP hitps://m.eds00.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1.
16 «Perienne YKCIIeEpUMEHTAITIbLHBIX Eubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3amauy
Kourponbsnas padora Ne2 o teme
17 <<3J'ICII()T OJII/ITI/E—ICCK&SI HCCOLIAINS bubmmorexa LOK
P 8 HHATH https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XMMHYECKHE CBOVMCTBA Ha IIPUMEPE bubmmorexa LOK
p P https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [IOK
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XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

IIPUMEHEHUE
[IpaxTuueckas padora Ne 2 o reme
20 «ITonmydyenue COITHON KUCTOTHI bubmmorexa [OK
yi N B ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONCTBY»
Bbluncnenus no ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMUYECKUX PEaKUUid, €CIM OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
2 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NMpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 buznyeckue 1 XUMHUYECKHE CBONCTBA bubmmorexa [TOK
> https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JICKAIUE B
OCHOBE TIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlIe cpeibl COETUHEHUSIMU
cepol
7 Breruucnenue MaccoBoOil JOIM BBIXOJ1a bu6mmoreka [IOK
MIPOAYKTA pEeaKIUuU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B Iipupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XAMHUYECKHE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> T https://m.eds00.1u/00adf004
MIPUMEHEHUE
[TpakTuueckast pabota Ne 3 mo Teme
30 «Ilonmydyenne aMmmuaka, u3yueHue ero bubmorexa HOK
. - 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHUSI B KQUeCTBE MUHEPATbHBIX

32 no0peHuil. XuMHU4YecKoe bubmorera [JOK
YAODPEHIHH. . https://m.edso0.ru/00adf518
3arpsA3HEHUE OKPYXKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (bocgo pHaH KI/ICJ'I((l))Ta (1)(1)1/1:31/1(1163:1(1/16 u brbmorexa HOK

p o https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJTyYEHUE
Hcnonws3oBanue dpocdaros B

34 KaueCcTBE MUHEPAILHBIX YI0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yriepona, pacopocTpaHeHe B

35 npu 1; e’ imnrzlec;;e U XUMUYECKHe bubmmorexa [TOK

P ? Ae https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJ0ru4ecKue npoOIemsl,
CBsI3aHHBIE ¢ OKcHuaoM yriaeposa (IV)

37 VYronpHas KUCIOTa U €€ COn bubmorexa HOK
https://m.eds00.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHAaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpraHWYECKUX BEIECTBAX KAK O bubnnorexa [IOK
https://m.edsoo.ru/00ae054e
COEMHEHUSX Yriepoia
40 Kpemuunii u ero coequHeHus bubnnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnnoreka [JOK
«Baxnenmnine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHCHUS
Konrtponsnas pabora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ac0e18
COCIMHEHMS)
OO01mas XxapakTepuCTHKa XUMUIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Merannudeckas CBSI3b U bu6nmoreka [JOK
MeTaInyeckass KpuCTaluIndecKas https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJII0B
XuMHUYECKUEe CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKUH Psifg bubmmorexa LIOK

HanpsHKEHUH METAILIIOB

https://m.edsoo.ru/00ael156
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OO61rme crnocoObl MoTy4eHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubmorexa LOK
yp PEAKIHH, https://m.edsoo.ru/00ae1156
€CJIM OJMH W3 PEareHTOB COJICPIKUT
MIpUMECH
bu6 OK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB nommoreka L
https://m.edsoo.ru/00ae1278
bu6 K
47 [Ienounbie METAIBI uomorexa O
https://m.edsoo.ru/00aec14b2
43 OKcCHUbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Baxneiime coenMuHEHNS KaJIbIUI bubmorexa LHOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
57 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTiueckast padorta Ne 6 o Teme
53 "XEcTKOCTL BOABI U METOAEI €€ bubmmorera [IOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [IOK
54 A 7
THOMHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnorexka [JOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
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Oxcupl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuorexa [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHNEe U CUCTeMAaTU3aIS
3HAHUU
[TpakTrueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTabl 1 UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Boruricnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OUH U3
60 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a MPOAYKTa
peakuuun
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponbHnas padora Ne4 o teme
62 «BaxHenmme MeTajlibl U X
COEIMHEHUS
63 BemectBa 1 Matepuansl B bubnuorexa [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumMuu B pelieHun bubnnoreka [JOK
HKOJIOTHUECKUX MPOobIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O000IICHNE U bubnuoreka [IOK
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CUCTeEMaTHU3alus 3HaHUI

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

68

PesepBHbIil ypok. O0001ICHNE U
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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