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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUUA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON pabouell MHpPOTrpamMMbI
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1o XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOlEeH cTpaTeruu
oOy4ueHUusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABIIMBAECT 00s13aTeNbHOE peAMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh  M3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1IeJIed U3y4EHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0yYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY>KUT OCHOBOW [l (OPMHPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTePUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJib UTPaOT (POpMHUPYEMbIE€ XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOIO PA3BUTHS YEJIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUSs KYJIbTYpPbI IMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIesTEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOmuXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMM XUMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormyecKu
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha ONpeAeTEHHOM dTarne eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHMYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUUN
OPraHUYEeCKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XMMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3U;

— TpEeACTaBICHUM 00 AICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBINONHSAS (GYHKIUU OOBSICHEHHS M IPOTHO3MPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMHAYECKOM COCTABISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMECHHUHA H
UX TPUMEHEHWH B YYEOHO-IO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro oOpamieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1NN, KaK:

— (¢GopMHpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY INPUHATHIO PELICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUS HA  CHUCTEMAaTUYECKOE MPUOOIIECHHE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJiaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIUMHUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHnue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUM OOBIACHATH U OIICHUBATH SIBJICHUSA
OKpPYXAaIOLIEro MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUH, TPUMEHATh WX TMPH PEIMICHHH MpoOjeM B TOBCEAHEBHON >XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmHpoBaHHEe y OOy4YalOIIMXCA T'YMAHUCTUYECKUX OTHOILIECHUM,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM MJi1 BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATENIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuisi U HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YEJNIOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTogax MO3HAaHMS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI W MOJIEKYJBl. XHUMHYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuUTEeNbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBJICHUS. XUMHUECKash peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JJabopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pacTBopom coiu meau (ID),
U3Y4YeHHUE CIOCOOOB Pa3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MpoBeACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYI
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3neMeHT U mpocToe
BelecTBo. Haxoxnenuwe kucimopoaa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucinopoaa. CrnocoObl



MOJIYYCHHUST KHUCTopoda B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKaIsa KACIOpOoaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT uM mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHCHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1s BellecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B MpUpPOZIE€ U B KU3HU 4esoBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHui. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHue cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE OMPEIECIICHUE CONECPKaHUS KUCIOpOoAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YyUYCHHE CBOMCTB KHUCIOpPOJa, HAOI0JICHUE
B3aUMOJICHUCTBUSA BEIIECTB C KUCIOPOAOM W YCIIOBUSL BO3HUKHOBEHUS W
MpeKpalleHusl TopeHus (Mmo)kapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHWE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOIO BEIIECTBA, B3aMMOJICCTBHE BOJbI C METAJLIAMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpPUAIIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHUYECKUX BEIIECTB PA3NIUYHBIX KJIACCOB,
HAOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3auMopeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHUYECKHX
COCTMHEHUI.

IMepuoauueckud 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIIOYHBIE M IIECJTOYHO3EMEIbHBIE METALIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUEK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhuyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM ¥ NEPUOIAM.

3nauenue [lepunoguueckoro 3axkoHa u [lepruoauyeckoin CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAsT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMMOJICHCTBHE
TUJIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNOpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAay4YHbIC TOHSTHS: HAYyYHbIN (akT, TUNoTe3a, TeOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaus, TMepUoIUIHOCTh, HAOI0IeHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, MNPOTOH, HEWTPOH, HOH, HYKIHI,
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeriaoBomy 3ddekrty, Mo
W3MEHEHUIO CTEMEHEW OKMUCIICHUS XUMHUYECKHUX JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOreHHBIX
peakuusx. [loustue o karanuse. [losTre 0 XuMruyeckoM paBHOBecuU. DaKTOPBI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKkIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUM C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE W COKpall€HHbIE HMOHHBIC YypaBHEHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBaHMM U coJeil B CBeTe MPEJCTaBICHUNH 00 BIEKTPOIUTUUYECKON
nuccounanuu. KauectBeHHbIe peakini Ha MOHBL. [[oHSITHE O THapOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHUCIOT, IIEJIOYed U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MaTE€pUaliOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKUM  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacTiO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBCHHBIX PEAKUWA HA HOHBI, PEUICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHYECKHE CBOWCTBA Ha MNOpUMEpEe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMu, IIeJIo4aMu). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHM3M YelioBeKa. BaxHeumme Xaopuabl U UX
HAaXOXJICHUE B MPUPOJIE.

OO6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PU3HYECKUE U
XUMHUYECKUE CBoOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenu(puieckue). XHUMHUUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOJY4YeHUS! CEPHOW KHCIOTHI.
[Ipumenenue cepHoi KucaoThel. Coau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPoAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHUSIMH Ccepbl (KHCIOTHBIE OXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MIPEAOTBPAILICHUSI.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMu4deckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
buznyeckre u XMMHUYECKHE CBOWCTBA, MOMyuyeHue U nmpuMenenue. Conu aMMoHus,
ux pU3NUECKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEJACTaBUTENSl KJlacca KHUCIOT U CHelupUYEcKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJ0EMOB). Docdop,
aoTpornubele Moaupukamuu ¢Gocdopa, u3MUECKUEe U XUMHUYECKHUE CBOWCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NIeCKUe U XUMHUIECKHUE CBOMCTBA,
nonyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIEHW  OKHUCJIEHMUS.  YTJIEpOJ,  aJUIOTPOIIHbBIE
Moau(pUKalMM, pAcIpOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nuecKkue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMUYECKHUEe MpOoOJIEMbI, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIVICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue u mnpuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HePTb),
IPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBojax — U ux
poJiM B JKH3HM UeJIOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJIyYEeHUE U
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeactaBieHust 00
okcusie kpemuust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeie cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiembr 0€30MacHOro HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOACHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKalIue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl ©u €€  COEOUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4EHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cynbdar-
WOH W HaOJI0JieHWEe TpHu3HakKa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOpPHBIX YyIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uOH U M3YyUYEHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJyueHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTaulbl M UX COCTUHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxkeHus B llepumoamyeckoi cucteMe XUMHYECKHX dieMmeHToB [[. U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTammyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HarnpspkeHu MetawioB. dusnyeckue U XMMUYECKHUE CBOMCTBAa MeTasuioB. OO0Iue
CIoCOOBI TIONTy4eHUs MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyT'YH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MeHaeneeBa, CTpoeHHME WX aTOMOB, HAaXOXKJICHHUE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUasl u



TUIPOKCUABI HaTpus W Kanusa. [IpuMeHeHune WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbHblE METAUIBI MarHMid W KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe U1 XMMUUECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHEeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo0keHue B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpOEHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHHUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoOEHHE aToma, HAXOXICHUE B mpupoac. DuU3NYECKHE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
HCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCA TOPEHHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE W OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HATpus, Kajlusg M Kaiblusi (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJlJIbl U UX COCMHCHUS.

XHUMHUA M OKpPY:KaoUIas cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4YeJOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
npo0iem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzammsi MEXIpeAMETHBIX CBSI3€M MPU HM3yYEeHWH XWMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJIST OTACTBHBIX MPEAMETOB
€CTECTBCHHO--HAyYHOTO ITHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJEb, SBICHHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepusi, aToM, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYCCKUI 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAJUTHUECKAs
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMOM TO3WTUBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIEAWI0, NMOHWMAaHUS 3HAYEHUS XMMHYECKOM HAyKH B KA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEpPHOU HH(pOpMaIMei o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOPMax M NpaBUIIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEJICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBICHCHHUS HAOJIOAAEMBbIX MPOIIECCOB M SBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTH K  CcaMO0OOpa30BaHUIO, MPOEKTHOW U HUCCIIENOBATEIbCKOM
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOILIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBBI 00pa3 KU3HMU, OCO3HAHUE IOCIEACTBUHA U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOr0JIsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBWi OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY M pPEaJIbHON JKU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy U pe3yibTaraM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOKEHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeIHOW Npo(eCCUOHATBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCUOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIMTAHMS:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHUYECKOMY 30POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS TPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLIEH TPUPOIHON CPENOM, JJI MTOBBIIEHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM ITPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMETHBIX pPE3yNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHblEe TMOHATHS (3aKOH, TeEOopus,
IPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHpA, U YHUBEpPCAJIbHbIC yYeOHbIE EWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0OECIeunBarOT (QopMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XMUMHUYECKHX TMOHSATUM (BBIACIATH WX XapaKTEPHBIC
MPU3HAKKW, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PAaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTUBHbIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCEe TMO3HAHMS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIM, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBIABJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKe eiCTBUSL:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOMoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAst  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 337aud HECJIOKHBIMU CXEMaMH, Juarpammamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOWHAIUSMU,

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/JaBaThb BONPOCH (B XOA€ Juajora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEI0KEHHOM 3aa4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJIaTh MPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OMNbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W HUCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUSI
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBUSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Hanbonee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJICHHOW IIeJIM, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHKCS Hay4yHbIE€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYYEHHI0 HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUW JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCu(UKaIus peakiuid: peaKiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHASI U HEMOJspHAs KOBaJCHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIleCTBa
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlIieHHs (popMmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIUHEHUM M0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh IMIOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymma)y, maneie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMmHYeckux diaemeHnToB [J[. U
MeHnieneeBay € UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsf siapa, 00Iee YUCIO DIICKTPOHOB
U PacCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE PEaKIuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMHYECKOTO »dJIeMEHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OTEPAINH MBICTUTEIBHON JMEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKkaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4Y€HUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIHUPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeI0OBaTh  NpaBWIaM  TMOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0oMl U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO W COOUpPAHHIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIIOYEH U KUCIIOT C IMTOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondraiend, METUIIOPAHXK U JIPYTHUE).

K xoHily 00yuenus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJIa, HWOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU d3(PdeKT
peakuuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT ITUCCOLMALMSA, PEAKUUU HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIMTEIb,  BOCCTAHOBHUTENb, OKHCICHHE U  BOCCTAaHOBJICHHE,
ATOTPOTUsSA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAs,
MeTaJTM4YecKas), KpUCTAJIMYecKas pemneTka, KOppo3us METaJlIoB,
CILJIaBbl, CKOPOCTb XHMMHYECKONW pEeaKlHH, MPEACTbHO JIOMyCTUMAas
koHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITHU MOHSITHUS MPU OTMIMCAHUM BEILIECTB U UX IIPEBPAILCHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHCHUN XMMHUYECKUX PEAKIIUA;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COEIMHEHUN 1o (opMmysaM, BUJ XUMHYECKON
CBs3U (KOBaJCHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JIECMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBAaTh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoi CUCTEMBI XUMHYECKUX AIIEMEHTOB:
pa3iuuath MOHATHUS «rJaBHas mnoarpynmna (A-rpynmna)» U «moOouyHast
noarpynna (b-rpynma)», manple u OOJbIIHME MEPUOIbI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMU  CTPOCHHUS  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HMX MO0 JJICKTPOHHBIM CJIOsIM), OOBICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHECHUMN B
npejesiax MaJibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHECHHIO CTEIICHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IPOTHO3MPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYIO H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEaKITNH;

coOnM0gaTh  MpaBuUja  MOJb30BAaHMWA  XHUMHYECKOM  HOCYIOM M
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYCHUI0O W COOMPaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOrO ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kapbonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3Y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWid, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIHPOBAHUE, JKCIICPUMEHT (peaabHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoaudecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM POBbLIE)
KoHnTpoabHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChI
padoThI padoThI
Pasnean 1. [lepBoHayaibHble XUMHUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 0 ’ bubnuorexa [JOK

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

yenoBeKa

12 BeliectBa 1 XuMHueckue 15 | 0 bubnnoreka IIOK

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

Wroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 | bubnmnorexka HOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucmorax 2 0 0 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsr. [Tonsitue 06 5 | | bubmnoreka IIOK

) OCHOBaHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 1 1 bu6mmoreka [IOK

) HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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
[lepuonnueckas cucrema

Bbu6nuoreka LIOK

. 7
31 XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b.
39 Ok LHO 3 bubnuoreka LIOK
’ ueTen https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEIIbHBIC PEAKIIMH
bubnuoteka LIOK
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 Konrpoabnsie IIpakruueckue (i pp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemmecTBo M XUuMH4YeCKHe peakuu
11 [ToBTOpEeHUE U yruyOneHne 3HAHUIA 5 | 0 bubnmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOAUTHYECKAS JUCCOLINAIIUS. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTassIbl M HX cOeIMHEHHS
21 OO0mras XxapakTepuCcTUKa XUMHUYECKUX 4 0 | bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
) PYIHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 sneMeHTOB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa LIOK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapakTeprucTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Wroro no pazmeny 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 X COeIUHEHU S

bu6nmoreka [IOK
1 I 4
3 Obmpae croiicTsa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 QKHEHIINE METAJJIbl MU UX COCAUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznean 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HH YeJIOBEKA 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 [Ipenmer xumuu. Poias XuMuM B KU3HU 1 0 0 bu6mmoreka [IOK
yejloBeKka. Tea 1 BellecTsa https://m.edsoo.ru/ff0d210c

2 [TousgaTue o MeTomax MO3HAHUSI B XUMUU 1 0 0 Bubmorexa ITOK

https://m.edsoo.ru/ff0d227¢
[TpakTuueckas padota Ne 1 «IIpaBuna

3 paboThI B 1abOPaTOPUU U IPUEMBI | 0 | bubnnoreka [JOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM»

4 YucTele BemecTBa U cMecH. CIocoObI 1 0 0 bu6mmoreka [IOK
paszeleHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa HOK

8 . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOU COJIN)»
bu6mmoreka [IOK
6 Ato oJe 1 0 0
TOMPL I MOTICRYJIH https://m.edsoo.ru/ff0d2a6¢c

7 XuMHU4YecKue 3J1eMEHTHI. 3HAaK! 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 IT 1 0 0

POCTBIC H CIIOXHBIC BelliccTra https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 mommorexa O

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

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 X e . Bane
umieckas opmyna. Banerrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHMYECKHUX JIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHAYECKOr0 bubmuorexa [JOK
3JICMEHTA B COeAUHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mouib. bubmuorexa [JOK
MonsipHas Macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBIICHUS. bubmuoreka [JOK
XuMurUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUsA MIPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHsI MaCcChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust Koau4ecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmmorexa [TOK
HHECTBA o YP https:/m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMuuecKkux peakuun
18 (coe I/IH(I;HI/ISI a3JI0’KEHUS ’ bubmmorexa LOK
A - P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIOTIETUCT 0606yq eHUE U bubmmorexa [OK
H JHct. Hf https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUi
20 KonTponbnas padorta Nel o teme bubnnorexka [JOK
«BemecTBa 1 XUMUYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubmmnorexa LIOK

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

npoctoe BeuiecTBo. O30H

dusnyeckre U XUMUYECKHE CBOMCTBA

22 KHCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
posa tpeartt : hitps://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CniocoObl MoTy4eHus KUCI0poia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
PATOPHIT TP ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kucaopoa
TennoBoii 3pPexT XuMUIECKOi
24 peaKkIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIHUIX
TomuBo (HedTh, yroiab U METaH).
25 3ar ;13HeI§I/qu1;03 . a, CIIOCOOBI c)ero bubmorexa LHOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTrueckas padora Ne 3 o reme
26 «[lonmydyenne u coOupaHue Kuciaopoaa bubmmorexa [TOK
7 . P PO, https://m.edsoo.ru/ff0d4ae?2
W3y4YEHUE €r0 CBONCTBY»
7 Bonopon — anemeHT u npocroe bub6nuorexa [IOK
BemecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
73 du3nvecKkue U XMMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OFITHE O KHEAOTAX 1 COTAx https://m.edsoo.n/ff0d50d2
30 Cnoco0sI oTydeHust BOA0pOaa B bubnuorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme
bu6nmoreka [JOK
31 «[lonmydenne u coOupanue BoI0po/a,

M3Y4YEHUE €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

MonsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK
0 M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucnenns o005EMOB ra3oB 1Mo
34 aBHCHMIO PEaKIIUM Ha OCHOBE 3aKOHA bubmorexa [JOK
ypas peariu i htps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®u3nuecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblilieHHbIe
37 1 HEHACBIIIICHHbIC pacTBOPEI. MaccoBas bubmorexa HOK
m p P https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
18 «IIpuroroBieHne pacTBOpOB C bub6nuoreka [IOK
onpencNEHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiIaccuduKaIms, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonmydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHus: cOCTaB, Kinaccuduxarms, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[TonydyeHnue 1 XMuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMCHKIATYypa,
46 CHOCOébII) oJI )CHI/I}I XI/IMI/I‘IZEKI/IC bubmorexa [IOK
_ yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas pabora Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
43 I'enernueckas cBsA3bp MEXKIY KJIacCaMU bubnunoreka [JOK
HEOPraHWYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeHre U cUCTEMAaTH3als 3HAHUHI
m 1 https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX bubmorexa LIOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHMI
IIepBble MONBITKY KIIacCU(PUKAIIHI
51 XI/II\F/)II/I‘ICCKI/IX 3JIEMEHTOB 1(?IOH51TI/Ie o bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 Ilepuogudeckas cucTeMa XUMHYCCKUX bubmiorexa HOK
p https://m.edsoo.ru/00ada52¢c
anemenToB 1. 1. Menneneepa
bu6mmorexa [IOK
53 IIepuonpl, rpynmsl, HOATPYIIIIBI

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

bubmuorexa [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000T0UYCK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [OK
https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA IO €TI0 MOJ0KCHUIO B bubnuorexa [JOK
ITepuonnueckon cucreme /1. W. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauueckoro 3akoHa s
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MenneneeB — y4€Hbld, IEAAror v https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HonHast xumireckas caasb https://m.edsoo.ru/00adac34
60 KoBasneHTHas mosnsipHas XHMMHUYECKas bubnnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentHast HemossipHasi XUMUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
2 Konrtponsnas pabora Ne4 o teme bubnuorexa [IOK
«Ctpoenue aroma. XMMHUYECKAs CBA3b) https://m.edsoo.ru/00adae28
63 OKHUCIHTENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu. CTeNeHb OKUCICHUSI. https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 OKUCIHATENN U BOCCTAHOBUTEIH
https://m.edsoo.ru/00adb076
65 Peseprubrit ypok. O6001eH1E 1 bubmuotexa [JOK
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cUCTeEMaTU3alus 3HaAHWH.

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

66 PesepBHbIil ypok. O0001ICHNE 1 | bubnunoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6006111€HIE U | bubnmoreka [JOK
CHCTEeMAaTH3alMsl 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHeiit ypok. O600IICHHE U | bubnmoreka [JOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
Ilepuoauueckuii 3aK0OH.

1 Ilepuoauueckas cucrema | 0 0 bubnunoreka [HOK
XUMH4YECKHX 3aeMeHToB /. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

. bubmuoreka [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 0 0
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Kiaccudukanust 1 HOMEHKIIaTypa | 0 0 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKoM CBS3U 1 THITBI | 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrponsHas padora Nel o teme

5 «[ToBTOpEHUE U yriayOaeHue 3HaHui | | 0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
BxonHOI KOHTPOJIb

6 Knaccugukarus Xumuueckux | 0 0 bubnnorexka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IToHsATHE O TOMOT€HHEIX U 1 0 0 bubmorexa LOK
P ’ https://m.edsoo.ru/00adbe9a
TFeTEePOreHHBIX PEaKIIMIX

g [TonsiTHEe 0 XUMHYECKOM PAaBHOBECHH. 1 0 0 bubnmnoreka [JOK

@DakTOpHI, BAUSIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMUYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOIO PABHOBECHUS

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC

bu6mmoreka [IOK

XJiopa

9
peaknuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbBIE U c1a0ble Bubmorexa ITOK
AMCCORHAtIH. htps://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honurle ypaBHEHUS pEAKIIUNA Bubmorexa ITOK
yp peaxi https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUN bubmmorexa LOK
puI[ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JTUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTAaBIIEHUNA 00 bubmmorexa LHOK
pea 5 hitps://m.eds00.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINUI
14 ITonsaTue o ruaponanse coiei bubmmorera OK
AP hitps://m.edsoo.ru/00add9d4
15 O06o01eHre 1 cucTeMaTu3aIus bubnuoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perrenne dKCIIEpUMEHTAIILHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
Konrtponsnas padora Ne2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUS Eubmorexa IIOK
P 8 HMATH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PaCTBOPAX)»
OO0111ast XapaKTEPUCTUKA TAIOTEHOB.
P pv bubnuoteka [JOK
18 XUMHUYECKUE CBOMCTBA HA TPUMEPE

https://m.edsoo.ru/00addfe2
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XnopoBogopox. ConsHast KHCIIOTA,

bubmuorexa [JOK

19 XHMHYECKHUE CBOMCTBA, MOJyYCHUE
’ ya ’ https://m.edsoo.ru/00ade 104
MpUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonmydyenue CONATHON KUCTOTHI bubmorexa [JOK
yi B . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKHUX PEAKIINU, €CIIU OJUH U3 bubmnorexa [IOK
p ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
2 OO01mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
7 Haxoxxnenue cepbl U €€ coeMHEHUI bu6mmoreka [IOK
B NMpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnuotexa [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHasi KMCIIOTA,
25 ¢uznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa LIOK
i https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUECKUE PEAKIINH, JIeKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuorexa [IOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYKaIoIIeH cpelibl COETUHEHUSIMU
cepol
7 Brruncienue MaccoBoit 0JIM BBIXOJ1a bubmuoreka [JOK

IPOAYKTa PeaKIuu

https://m.edsoo.ru/00adec8a
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OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnel. A30T, pacipocTpaHEHUE

bubmuoreka [JOK

28
B Ipupoie, Gu3nvecKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBONCTBA
AMMHaK, ero pu3nvecKue u

29 XAMHYECKHE CBOMCTBA, MOJYYEHUE U bubmoreia HOK

> MOV https://m.eds0o.ru/00adf004
MpUMEHEHUE
[IpaxTuueckast padora Ne 3 o reme
30 «[lonmydyenne aMmmuaka, u3yueHue ero bubmmorexa [TOK
T s https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucaoTa, e€ Gu3ndecKue u bubnnoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U CoOJNEi
aAMMOHHSI B KQUeCTBE MUHEPATbHBIX

. bubnuorexa [JOK
32 ynobpenuit. XumMuueckoe
. https://m.edsoo.ru/00adf518
3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl
COEIMHEHUSIMU a30Ta
®ocdop. Okeua pocdopa (V) u
33 (bocg)o pHaH KI/ICJ'I((I))Ta q)¢y1:3n(11e3:1<1/1e u bubmmorexa [OK
p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYEHUE
Ucnonb3oBanue dpocdaTtos B

34 KaueCcTBE MHUHEPAILHBIX YI0OPEHUH. bubnuoteka [JOK
3arpsi3HEeHUE IPUPOAHON CPeIb https://m.edsoo.ru/00adfc20
docharamu
Yriepona, pacopocTpaHeHe B

35 npu Ene’ gmnrzlec;;le U XUMUYECKHe bubmorexa HOK

p ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
bubnmoreka [JOK
36 Oxkcuapl yriaepoaa, ux Gpuzndeckue u H

https://m.edsoo.ru/00adfebe
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XUMHUYECKHUE CBOUCTBA.
DKOJIOTHYECKHE TTPOOIIEMBI,
CBsI3aHHBIE C OKcUoM yriepoaa (IV)

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

18 "ITosrydyeHune yrieKucioro rasa. bubmuoreka [IOK
KadectBenHas peakiys Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpraHWYECKUX BEIECTBAX KAK O bubmmorexa LHOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIepoaa
40 Kpemuunii u ero coequHeHus bubmmorexa LHOK
https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«Baxnenmnine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»

Kontponbnas padota Ne3 no teme
42 «BaxHeie HEMeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ac0e18
COCTUHCHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 MeTtanmnndeckas CBsI3b U bu6mmoreka [JOK
MeTaInyeckas KpuCTaJuIndecKas https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKue CBOMCTBA
METaJIJIOB

44 XUMHUYECKHe CBOMCTBA METAJLJIOB. bubmuoreka [JOK

DNEKTPOXUMHUUECKUH psifl

https://m.edsoo.ru/00ael156
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HaIPSHKEHUN METaJIOB

OO01ue crnocoObI MOTYYEHUS
mMeTaiioB. CruiaBel. BerauciieHus mo

45 ABHCHMSIM XMMHYECKUX PEAKIIUM bubmorexa HOK
P peaKIH, https://m.edsoo.ru/00ael156
€CJIM OJWH U3 PEAreHTOB COJNCPKUT
puMecHu
bu6mmoreka [IOK
46 ITo € 0 KOppo3 €TI0
o PpOSHHL METAILIOB https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 €JI0YHBIC METaJl
[Henotmste MeTaiet https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJius https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMeEIbHBIE METAIIBI — bubmuoreka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Bakueiiime coefMHEHNUA KaJlbIUA
https://m.edsoo.ru/00aec15e8
51 O06o0011eHre U cucTeMaTu3alus
3HAHUU
57 JKEcTKOCTh BOJBI U CITIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00aec1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTEL BOIBI M METOMEI €€ bubmmorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUSI
54 N —— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmuorexa [JOK
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Oxcuipl, TMAPOKCHUIBI U COJIU JKele3a

https://m.edsoo.ru/00ael1d86
bubmuorexa [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e¢6
53 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUU
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnunoreka [HOK
59 .
«Baxuelmue MeTamibl 1 UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Boruricnenus o ypaBHeHUAM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a MPOAYKTa
peakuuu
61 O06o0011eHEe U cUCTeMaTU3aIHs
3HaAHUU
KonTponbHnas padora Ne4 o teme
62 «BaxHenmme MeTajibl U UX
COEIUHEHUS
63 BemectBa u Marepuarnsl B bubnuorexa [IOK
MMOBCETHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3£50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpYXKaroIlEe cpebl https://m.edsoo.ru/00ae4270
65 PesepsHbIiil ypok.Posb xumMuu B bubnnoreka [JOK
PELICHUH YKOJIOTHUECKUX MPobeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHME U bubnuorexa [IOK

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/00ae0dOa



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PesepBublit ypok. O600mmIeHNE U | bubmuoreka [IOK
CHCTEeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6o01menue u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumusi, 8 kimace/ Pynsurtuc I'.E., ®enpaman @.I., AkiimorepHoe o0IIeCTBO

«3marensctBO «lIpocBemienne»

METOINYECKUE MATEPUAJIBI IS YUYUTEJIA

1. I'abpuensu O. C., Bockoborinukona H. I1., SmrykoBa A. B. HacronbpHas kaura
yuntens. Xumusl. 8 kiI.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., SmykoBa A. B. Tetpanp 1151 1a00paTOpHBIX OINBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. l'abpuensu, O. C. Meroauueckoe nocooue k yueonuky O. C. 'aGpuensaa
«Xumusy». 8 xkimace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. T'abpuensH, O. C. Metonunueckoe nocobue k yueonuky O. C. 'abpuensina
«Xumust». 9 xknace / O. C. T'abpuensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueouuky O. C. ['abpuensina «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHonorudeckue kaptol Kk yueOnuky O. C. ['abpuensna «Xumus. 9

KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018



7. Xumust. 8 xi1.: KouTpoabHble U mpoBepouHbie padoThl kK yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, 1. H. bepeskun, A. A. Yiakosa u

ap. - M.: JIpoda, 2022. nanHbie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azeta « Xumusi» u callT 1j1s1 yuutens «5 uay Ha ypok
XUMUN

http://him.1september.ru Ennnas komnekuus LHOP: [IpeamerHas komiekuus
«XUMUD)

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4UHbIE
skcriepuMenThl: Xxumusl. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOrO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxbepoBoii

http://www alhimik.ru Becepoccuiickas onuMIinaia mKOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Opranuyeckasi XuMusi: 3JICKTPOHHBIA YUCOHUK IS
CpPEIHEN IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUIEIK: XUMUS
http://www.chemistry.ru JIucTaHIMOHHAS OJIUMINAAA IO XUMHUHU:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIA MPOCKT
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