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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON pabouell MHpoTrpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATENILHON JEATeTbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIYXKHUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PECHUS
o0yy4aroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOIO PA3BUTHS YEJIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JINTYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIeSTEIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYarOmMXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKOW COCTABIISAIOLICH HAYYHOU KAapPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHME 3HAHWN OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (paKTOB, MMOHATHM, 3aKOHOB M TEOPETUICCKHUX TOJIOKCHUH,
JOCTYITHBIX 00OOIICHU MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHHH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (¢dopMUpOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JaronmMxcss K CamMOCTOSATEIbHOM IO3HABATEbHOM JEATEIbHOCTH, HAyYHbBIM
MEeTOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM), UMEIONIUX YHHBEPCAIbHOE 3HAUCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXaIOILEr0 MHUpA, MCHOJIb3ysd 3HAHUS W OMBIT, MOJYYEHHbIE NMPU U3YUECHUH
XUMUH, TPUMEHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON J>XM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHEe y OOy4YalOIIMXCA T'YMAaHUCTHYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIeco00pa3HOro MOBEAECHHS B OBITY M TPYAOBOM JIE€ATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dHIIA ¥ HAMPABICHHOCTH NATBHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHEe 0 MeTogax MO3HaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHTENbHAsT aTOMHAas Macca.
OTHocuTenbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

Du3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMHUECKas pPEeakus U €€ MPU3HaAKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYy/OH, MpaBujaMu paboThl B JIabOpaTopuu U
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMHUCAHUE
dbu3nYecKkux CBOWCTB OOpa3lloOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHACHCAIMS BOJBI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUN, HAOMI0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pazjioKEHUE TUIIPOKCHUJIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PAa3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MTOBAPEHHOMN
COJIM, HaAOJIOJIEHUE W  ONHCaHUE  PE3yJbTaTOB  MPOBEJACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJeH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxHellne npeacTraBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BelecTBO. Haxoxaenue kuciopoaa B Mpupojae, (U3NUECKHE M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl



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

TemnoBoit 3p(deKT XUMHUECKONW peakinu, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Jig BEIIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKa. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHnii. PU3NMYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSI3bp MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEECTICHUE COICPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCJIOpPOJa, HAOJIOACHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUSI W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTBre Bojopoaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOAbI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumozeiicTBua okcuga meau (II) ¢ pacTBOpoM CepHON KHCIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux emMeHToB JI. . Menneneesa. [lepuoasl
u rpynmbl. OU3NYECKUU CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO TPYyNIIaM U MEPUOJIAM.

3nauenue [leprnonnueckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJIsipHAsT W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATEIILHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OKucCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPAacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISETCS 4Yepe3 WCIOJb30BaHUE KaK OOIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaius, TMepUOINIHOCTh, HAOIIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3WYECKUE BEIUYMUHBI, €IUHULIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM »3JIeMEHTOB B llepuoanueckoit
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIUMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukanuys XuMU4ecKuX peakiuii Mo pa3auyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomMy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMCIICHHS XUMHUYECKHUX JIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
yYpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [lonstue o karanuse. [loHsTne 0 xXumMuyeckoM paBHoBecuu. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBLHOM peaKkiuu. CocraBnenue YPaBHEHHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEaKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMH
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpAlI€HHbIE HMOHHBIC YypaBHEHHUs peakiuil. CBOWCTBAa KHCIOT,
OCHOBaHMM W COJIeM B CBET€ TMPEJACTABICHUH 00 3JIEKTPOJIUTHUYCCKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[oHSATHE O TMapONIN3E CONE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUIOB M HEMETaUIoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMALMU KHCIOT, IIEJIOYed U COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropenue, peakiuu pa3ioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, peIICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA Ha MOpUMEpPEe  XJopa
(B3aUMOJIEHCTBHE C METaJlaMy, HEMEeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B PUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue n (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoopoJ, CTpoeHue, (U3NYecKue u
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHUJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(puyeckne). XHWMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a TMOMYYeHUS CEPHOW KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MIPEAOTBPAILICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
busznyecKkre 1 XMMHUYECKHE CBOMCTBA, OMyuyeHue U nmpuMenenne. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMicTBa (0OIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U crheludpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KAauyeCTBE MHHEpAIbHBIX
yn00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BoOJMOEMOB). docdop,
aioTpornuele Moaupukanmuu ¢Gocdopa, u3MUECKUEe U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3N4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

Oo6mas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YTJIEpOJ,  aJUIOTPOIIHbBIE
Moau(pUKalMM, pPAcIpOCTpaHEHHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouusi. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYeCKHe MpOoOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOAYKThl UX TepepaboTku (OEH3WH), UX POJb B OBITY W MHPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILECTBAX: KHpax, OeKax, yriieBojax — 1 X
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpeMHuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJyYeHUE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus o0
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEeHT, O0eToH, kene300eToH. [Ipobiempr 0€30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUJI-MOHBI U HAOIOJACHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl €€  COEAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
MOH W HaOJI0JieHWEe TpHu3Haka €€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu azora, ¢ochopa MU HUX COCIAUHEHHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
Ka4eCTBEHHBIX pPEaKIMii Ha MOH aMMOHUS U (ochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3ydEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIUKATHOM TMPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKAa XMMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmonoxkeHus B llepumomgmyeckor cucteMe XHMHYECKHX 3ieMmeHToB [[. U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraymnueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HampsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CIOoCOOBI TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WKM METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [leppoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB /. M. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJIEHHE B IPHUPOJIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux sneMmeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHre B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpOEHHME aToma, HAXOXICHUE B Mpupoac. DU3NYECKHE U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHHUS KeJle3a B KUCIOPOIE
(BO3MOXKHO  HCTOJIb30BAHME  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaOrOAEHUE W OMTUCAHUE TPOIECCOB OKPAIIMBAHMS
MJJaMEHH MOHAaMU HATpus, Kalus M KalblUsi (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenme
METAaJlJIbl U UX COCAMHCHUS.

XHMMHUA M OKpPY:KaoUias cpeaa

Bemectsa u Marepuasnbl B IOBCEIHEBHOM YXU3HM 4YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/IK). Ponb xumMuu B pemeHun dK0JIOrHYECKUX
npo0iaem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISICTCSl 4epe3 HCIOJIb30BaHUE KaK OOIIMX EeCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszuka: Martepus, aToM, OJCKTPOH, TMPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CrulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dorocunres, npixanve, Ouocdepa, FKOCUCTEMA, MHUHEpAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
HI0JIC3HbIE UCKOTIaeMblIe, TOILIIUBO, BOJIHBIE pECypChI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTUBHBIX ILIEHHOCTHBIX OpPUEHTALHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJECHUE W TOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABISIOLIME
OCHOBY [IJI1 TIOHUMAaHMSI CYIIIHOCTH HAYYHOW KAapTUHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0JaCMBIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYyJIBTYpPbl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHUI0 W TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaJbHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEeC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAaeKTOPUU MPOAOJKEHUSI 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHoM npo¢eCcCUOHAIbHON IEATEIbHOCTH U Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh a1alITUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) PK0JIOrHYECKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOE OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 3I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEAOU, JIsI TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUs TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METANIPEIMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIEC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HaHUMN: PACKPBIBATh CMBICI XHUMHUYECKHX MOHATHN (BBIACISATH UX XapaKTEPHbBIC
MIPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JIeNaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENU, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

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

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 000O0IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U UHTEPNPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO WH(OopMaIuio;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOUHAIUSMU,

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON JI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juaiora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJIaTh IMPE3EHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTo OIbITa,
1a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U JApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBIICHHOM IIEeJId, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX peE3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAOUIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CHOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiaccupuKaus peakiuid: peaxkiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakiumu,
AIpO aToMa, JJEKTPOHHBINA CJIOW aToMma, aTOMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTUS MPU OMMCAHUU BEIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlIeHHS (popmys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAWHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHassT M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh TIOHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOMNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux siaemernToB J[. U
MeHneneeBay C YHCIOBBIMM XapaKTEPUCTHUKAMHM CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 10 TETIOBOMY (D eKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEHIECTBA B PACTBOPE, IPOBOIUTH PACUEThI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — Il U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, €eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 10 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JIOJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH W KUCIOT C MTOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIIOPAHXK U JIPYTHE).

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

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpPHBIH ~ 00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecCHME, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAaHOBJICHHE,
ajuioTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBS3b (KOBAJEHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH W
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJ XUMHUYECKOU
CBs3M (KOBAJCHTHAsl, WMOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUM KPUCTAULTUYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoi CUCTEMbl XUMHUYECKUX AJIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynna (A-rpynmna)y U «modoyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeenax MaJblX NEPUOIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBY Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBa TIPOCTBHIX M CJIOXKHBIX BEIECTB, TMOJTBEPXKIas OIMKMCaHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJICH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMINX CYIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XHWMHUUYECKHX TPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOMYYCHUI0O W COOMPaHHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U yTIEKUCIIOro Tra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | 0 bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g 0 | bubnmnoreka [HOK

’ Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK

' OCHOBAHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

’ HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

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

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | 0 bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYHHEL Tep https:/m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX Bt 1OK
noInoTeKa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 0 1
FIEMEHTOD FpyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTMHECHHSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

bubnunorexa LIOK
3.1 0o 7 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

| [Ipenmer xumuu. Ponap XuMuu B KU3HU | 0 0 bu6mmoreka [IOK
yejioBeka. Teja U BeliecTBa 05.09.2023  https://m.edsoo.ru/ff0d210c

) Ilonsatue o MeTo1aX NO3HAHHUS B | 0 0 bubmuorexa [JOK
XUMHUHU 05.09.2023 = https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna

3 paboTHI B TaOOPaTOPUU U IPUEMBI | 0 | bubnunoreka [JOK
oOpareHus ¢ 1abopaTopHbIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 YucTele BemecTBa U cMecH. CIIocoObI 1 0 0 bu6mmoreka [IOK
paszeleHus cMecen 12.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 0 1 bubmorera [JOK

! | (1 TIpHMEp 19.09.2023  https:/m.edsoo.ru/fF0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bubmuorexa [JOK
A 1

6 TOMBLH MOJICKYIIB! 0 0 19.09.2023  https://m.edsoo.ru/ff0d2a6¢c

7 XuMHUUYECKue 3J1€MEHThI. 3HAKU | 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 IT 1 0 0

POCTBIC H CHIOMHbIE BetliecTsa 26.09.2023 | https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK

9 A - 1 0 0

TOMHOTHONCISTAPHOS JREHIE 03.10.2023 = https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [TOK
Py 03.10.2023 = https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJIIpHAs Macca 10.10.2023  https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUU 10.10.2023  https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MognspHas macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XumMuyeckas peakius 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKIUi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS 24.10.2023 = https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHHUSIM XUMUYECKUX bubmorexa HOK
n . P 31.10.2023  https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenMHEHUs, Pa3NOKESHUS bubmorexa HOK
P ’ 31.10.2023 https:/m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneauct. O6o0uieHue u bubmmorexa [IOK
" ATET- Hf 07.11.2023 ' https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN 07.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnnorexka [JOK
Bo3nyxa. Kucnopon — snemeHT u 14.11.2023  https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCIICHUS bubmorexa HOK
POAa tpeaich ’ 14.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 nabopaTopun iqn OMBII_HJIerHOCTI/I bubmorexa [IOK
patop P ' 21.11.2023  https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3¢ hexT XuMuIecKoi
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHYECKOM YPaBHEHUH, IK30- U 21.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3ar $I3H€}EI/I€(1];O3 . a, CIIOCOOBI iro bubmorexa [TOK
P AR 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
[TpakTrueckas padota Ne 3 o Teme
26 «ﬁon €HUE 1/112061/1 aHHWE KUCIopoaa bubmorexa [JOK
v . P poza, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTB)
7 Bonxopon — anemeHT u mpocToe bubnnorexka [JOK
BelecTBo. Haxoxaenue B mpupojae 05.12.2023 = https://m.edsoo.ru/ff0d4dd0
)% duznyuecknue 1 XUMHYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa 05.12.2023  https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHE O KMCITOTAX U COJISIX bubmorexa LOK
12.12.2023 = https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
naboparopuu 12.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
31 «Ilonmydenne u coOupanue BoI0poaa bubmorexa [TOK
. P AOPORa, 19.12.2023  https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €r0 CBOMCTBY»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 19.12.2023  https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KonMuecTBa
33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [IOK
. N Y 26.12.2023 = https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WIIU 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [IOK
P N peart . 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 DduU3NYECKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI 09.01.2024 = https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 06 bubnnoreka [JOK
WHJIUKaTOpax 09.01.2024 = https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe
37 Y HEeHAChl peHHbII; aCTBOPBI bubmorexa LHOK
B P PEL- 16.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 10115 BEIIeCTBa B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNeHHON MacCOBOM J10eH 16.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTtpoasHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIIUS, bubnmoreka [JOK
HOMEHKJIaTypa 23.01.2024 = https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa HOK
’ P 30.01.2024  https:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmnorexa [JOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d67ca




43 [TonydyeHune u XuMHYECKHE CBOMCTBA bubnunoreka [JOK
OCHOBAaHUU 06.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0dfee2
[TonyueHne n XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT 13.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATYpA,
46 cnocoélf oI )eHm{ XI/IMI/IquKHe bubmorexa HOK
. 7 ’ 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a/a4 10 TeEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 20.02.2024  https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
43 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexa [HOK
HEOPraHUYECKUX COECIUHEHUN 20.02.2024 = https://m.edsoo.ru/00ad9a50
49 O0o00mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HaHUU 27.02.2024 = https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmorexa HOK
on P 27.02.2024 = https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKY KIACCHU(PUKAITUU
51 XUMUYECKUX ArieMeHTOB. [loHsaTue o bubmorexa HOK
' 05.03.2024  https://m.edsoo.ru/00ad9ffa
TPYIax CXOJHBIX AJI€MEHTOB
Ilepuonuueckuii 3aK0H U
52 [lepuoanueckast cucteMa XUMHYECKUX brbmorexa HOK
pHoA 05.03.2024  https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneera
53 ITepuonasl, rpymmsl, HOATPYIIIBI bubmorexa [TOK
PUOAR, TPYIILEL, IOATpIT 12.03.2024  https://m.edsoo.ru/00ada52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
anep. N3oTomsl 12.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
. bubnmoreka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoit
19.03.2024 | https://m.edsoo.ru/00ada6be
cuctemsl J1. 1. Menzaeneera
XapakTepucTuka XMMHIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. 19.03.2024 = https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHs HayKH U npakTtuku. 1. 1. bubnnorexa [JOK
MenpeneeB — y4€HbIH, MIE1AroT U 26.03.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnunoreka [JOK
58
XUMHUYECKHUX IJIEMEHTOB 26.03.2024  https://m.edsoo.ru/00adaab8
59 HNonnas xumnueckas CBsI3b bubmorexa HOK
09.04.2024 | https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nossipHas XuMudeckas bubnnoreka [JOK
CBSI3b 09.04.2024 |  https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMU4ecKas bubnmnoreka [JOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TCHCHE ORHCTCHIA 16.04.2024 @ https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuorexa [JOK
peakuuu 23.04.2024  https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAaHOBUTEIH bubmorexa HOK
23.04.2024  https://m.edsoo.ru/00adb076
65 KonTponpHas padora Ne4 o Teme bubnmoreka [JOK




«CtpoeHue aroma. XUMHUYECKas 30.04.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O60011€eHNE U 1 0 0 bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH 30.04.2024 @ https://m.edsoo.ru/00adb33¢c
67 PesepBublit ypok. O6o0mieHnE 1 1 0 0 bubnuoreka [IOK
crucTemMaTu3alurs 3HaHUI 14.05.2024  https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6o01IeHNE U 1 0 0 bubnuoreka [IOK
crucTeMaTu3alurs 3HaHUI 14.05.2024  https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68 4 6
[TPOT'PAMME
9 KIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne Hara uupposeie
n/n Tema ypoxa Bcero Koutpoapnpie  Mpaxruyeckue U3YYCeHUS o0pa3oBaTe/ibHbIE
padoTsbI padoTshI
pecypcsl
Ilepronrueckuit 3aKoH.
| [lepuoanueckas cucrema | 0 0 bubnuoreka [IOK
XUMHUYECKUX emeHToB /], U. 06.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MEHEHHUH
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1 0 0 bubmmorexa LIOK
N 06.09.2023 = https://m.edsoo.ru/00adb6bb
MIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB 13.09.2023  https://m.edsoo.ru/00adb7e2
4 Buasl XuMU9YeCKOM CBS3U U THITHI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6




Kontponbnas padorta Nel o teme
«[ToBTOpEHUe u yriuyOiaeHue 3HAaHHA

20.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Knaccudukamnms XumMuaeckux bubmuorexa [JOK
peakuuil o pa3JInyHbIM IIPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbecb0
ITonsATHE O CKOPOCTH XMMHUYECKOU
7 eakiuu. IToHITHE 0 TOMOIr€HHEIX U Bubmorexa ITOK
P ' 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIIHIX
Tlonstue o XUMHYECKOM
paBHOBecun. DAKTOPHI, BIUSIONINE
8 Ha CKOPOCTh XUMHUUYECKOU PEaKIINU U bubmaorexa LIOK
P 27.09.2023 | https://m.edsoo.ru/00adc28c
MIOJI0KEHNE XUMHUYECKOTO
paBHOBECHs
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu 04.10.2023  https://m.edsoo.ru/00adcade
Teopus dIEKTPOTUTUYECKON
10 nucconuanu. CUIbHBIE U clIa0bIe Bubmorexa ITOK
' 04.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honurle ypaBHEHUS peaKIIuN bubmorexa LHOK
P bearh 11.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 PIEKTPOIUTUYECKON 11.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLINAIINU
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIECHN 00 Eubmorexa IIOK
P ! 18.10.2023  https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITIT
14 [TonsiTne o runponuse conen bu6nmoreka [JOK




18.10.2023 @ https://m.edsoo.ru/00add9d4
15 O06o001IeHre U cHCTeMaTH3aIus bubnmoreka [JOK
3HaHUU 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuyeckast pabora Ne 1.
16 «Pentenue skcriepuMeHTaILHBIX Bubmaorexa ITOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3aJauy
KonTponbnas pabota No2 mo teme
17 «IIIEKTPOIUTHYECKAS JUCCOLIMALNS Bubmorexa ITOK
P A HHAt 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapaKTepruCTHKa rajJoreHOB.
18 XUMHUYECKHAE CBOMCTBA HA IIPUMEPE bubmmorexa LHOK
p p 08.11.2023 | https://m.edsoo.ru/00addfe2
XJjopa
XnopoBoaopoa. CossiHast KUCIIOTA,
19 XUMHUYECKHUE CBOMCTBA, ITOJIYUYEHHE bubmmorexa LHOK
’ v ’ 15.11.2023 @ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padbora Ne 2 o teme
20 «[Tonyuenne COIIHON KUCIOTHI bubmmorexa [JOK
i . N ’ 15.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHeHUsIM
21 XUMHUYECKHUX PEaKIUH, €CIIU OJUH U3 Bubmorexa ITOK
DeAKIIH, s 22.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
” OO01mas xapakTepuCcTUKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpynnel 22.11.2023 = https://m.edsoo.ru/00ade64a
AnIOTpOTHBIE MOIU(UKAITUU CEPBHI.
23 HaxoxzeHue cepsl U €€ COeNMHEHUN bubnnoreka [JOK
B IIpUpoJie. XUMHUUYECKHUE CBOWCTBA 29.11.2023 = https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoiopo/1, CTpoeHue, bubnuotexa [JOK




¢du3nveckre 1 XUMHYECKHE CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepel. CepHas KMCIIOTA,
25 (bl/IBI/I‘{eCKI/IIe) u XI/Il\fI)I/I‘IeCKI/Ie bubmmorexa [IOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOICTBA, MPUMEHEHUE
XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE TIPOMBIIIUICHHOTO criocoba

26 IIOJIyYEHUS CEPHOM KUCIIOTHI. bubmumorexa [IOK
XUMUYECKOE 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY>Karolen cpeibl COeAMHEHUSIMU
Ccepsl

7 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bu6mmoreka [IOK
MPOAYKTa PEaKIUU 13.12.2023 = https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTHKa YJICMCHTOB

73 VA-rpynmsl. A30T, bubnunoreka [JOK
pacrnpocTpaHEeHHUE B IPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeea6d
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA
AMMHUak, ero puznueckue u

29 XMMHYECKHE CBOMCTBA, MOJYYCHUE U bubmmorexa [JOK

’ i 20.12.2023  https://m.edsoo.ru/00adf004
MIPUMEHEHHE
ITpakTryeckas pabora Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHHUE €r0 bubmmorexa [TOK
. i > 1Y 20.12.2023 = https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuorexa [JOK
XMMHYECKHUE CBOMCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

1 aMMOHHUS B KQU€CTBE MUHEPATbHBIX bubnmoreka [JOK
ynoOpeHui. XuMHU4ecKoe 27.12.2023  https://m.edsoo.ru/00adf518

3arpsI3HEHUE OKPYKAIOIIEH CpeJibl




COCIMHECHUSAMH a30Ta
docdop. Oxcun dpochopa (V) u

33 dbocdhopnas kucnoTa, PU3NUECKHUE U bubmorexa HOK
P . 10.01.2024  https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonp3oBanue GocdaToB B
34 KaueCTBE MUHEPATbHBIX YIOOPEHUH. bubmmoreka [JOK
3arpsisHEeHUE TPUPOIHON CPEbI 10.01.2024  https://m.edsoo.ru/00adfc20
dhocharamu
VYraepon, pacrpocTpaHeHIE B
35 pu z)le g)mnzecxie U XUMHUYECKHE bubmmorexa [IOK
P P ’ 17.01.2024  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcupsl yriaepona, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK
DKOJIOTUYECKHE MPOOIIEMEI, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuIoM yriaepoaa (IV)
37 YronbHasg KUCIIOTa U €€ COU bubmorexa HOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnnoreka [JOK
KavecTBeHHast peakiys Ha KapOoHaT- 24.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpPraHWYECKHX BEHIECTBAX KaK O brbmorexa HOK
31.01.2024  https://m.edsoo.ru/00ae054¢
COEIMHEHUSX YTiepo/ia
40 Kpemuuii u ero coeguHeHus bubmorexa HOK
P A 31.01.2024 = https://m.edsoo.ru/00ae080a
41 ITpakTuyeckas paGora Ne 5. bubnuorexa [IOK
Pemenue skcnepuMeHTaIbHBIX 33024 07.02.2024  https://m.edsoo.ru/00ae0bf2




o teMe «BaxHelimue HeMeTaIIBI U
UX COEOUHEHU)

Kontponbnas padota Ne3 no teme

bubmuorexa [JOK

42 B eliie Heme
((DAIHCHIIIE HENMCTALIBE 1 HX 07.02.2024 | https://m.edsoo.ru/00ae0e18
COCIUHEHUS»

OOm1ast xapaKTepUCTHKA
XUMHYECKUX JIEMEHTOB —

43 MeTaJuIoB. Merajuinueckas CBs3b U bubnuorexa [JOK
MeTaJUInYecKas KpucTaaindeckas 14.02.2024  https://m.edsoo.ru/00ael03e
pemérka. Pu3nyeckue CBOMCTBA
METAJJIOB
XUMHYECKUE CBONCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYECKUH DS, bubmmorexa [JOK

P . P 14.02.2024 | https://m.edsoo.ru/00ael 156
HanpsH>KEHUHA METaJJIOB
OO6mme crmocoOb! MOTyYeHUs
MetaitoB. CriiaBbel. Beraucienus mo

45 aBHEHHUSIM XUMHUYECKUX PEAKIINU bubmorexa LIOK
b P ’ 21.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
puMecu

46 ITonsiTvie 0 KOPPO3UY METATIIIOB bubmorera [JOK

PP 21.02.2024  https://m.edsoo.ru/00ae1278

47 IIlemouHbIe METAIITBI bubmorexa [IOK

28.02.2024 | https://m.edsoo.ru/00ael4b2

43 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmuorexa [JOK
Kanus 28.02.2024 | https://m.edsoo.ru/00ael14b2

49 [IlemouHO3eMeENbHBIC METAILTBI — bubnmoreka [JOK
KaJIbIIMA ¥ Maroui 06.03.2024 | https://m.edsoo.ru/00ael5e8

50 Baxueiine coefuHEHUS KIS bubmuorexa [JOK




O0001IeHYE ¥ CUCTEMAaTU3 AU

06.03.2024

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

> 3HAHUU 13.03.2024
57 JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUS 13.03.2024  https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTh BOABI 1 METOIEI €6 Bubmorexa ITOK
" 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admomuiil 20.03.2024 = https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
THAPOKCH]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
>6 Keneso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcubl, THIPOKCUBI U COJIU Kene3a bubnuotexa [JOK
(IT) u xene3a (III) 10.04.2024  https://m.edsoo.ru/00ae35e6
53 O06001IeHre U CUCTEMATU3AIIHS
3HaHUH 10.04.2024
ITpakTuyeckas padora Ne 7.
59 Pemrenue skciepuMeHTANbHBIX 3a7a4 bubnnoreka [JOK
1o TeMme «BakHenime MeTamuibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3ded
COCTUHCHHU S
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIK OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubmuorexa [JOK
COCPKUT MpuMecH. Beruncnenus 17.04.2024 | https://m.edsoo.ru/00ael750

MacCOBOM J0JIM BbIXOJa MPOIYKTa
peakuuu




O0001IeHrEe U cCUCTEMaTU3 AU

61 1
3HaHUI 24.04.2024
Kontponbnas padota Ne4 o teme
62 B i 1
«Baxknele MeTamibl U UX 24.04.2024
COETUHEHUS
BemiectBa u marepuassi B bubmmoreka [JOK
63 . 1
MOBCETHEBHOM KU3HH YEIOBEKa 15.05.2024  https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE | bubnnoreka [JOK
OKpY>KaloIlEen Cpeibl 15.05.2024  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemienun | bubnuorexa [JOK
HKOJIOTHYECKUX MPOOIeM 22.05.2024 = https://m.edsoo.ru/00ae4270
PesepBublit ypok. O6o01eHue u bubnnorexa [HOK
66 . 1
cUcTeMaTU3alus 3HaHUI 22.05.2024  https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHNE U | bubnuoreka [IOK
cucTeMaTH3alus 3HaHUHI 29.05.2024  https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011IeHNE U | bubmmorexa [IOK
cucTeMaTHu3alusl 3HaHuH 29.05.2024  https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3naTenscTBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., CnagkoB C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux anemeHTos /. M.
MenneneeBa, Tabyinia paCTBOPUMOCTH, JICKTPOXUMHUYECKUN PSAJT HAMIPSIKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30BbIii-ypOBEHb.-
Peanuzauus-tpedoBanuii-@I"OC-0CHOBHOT0-00111€T0-00pa30BaHusl. -

MeTtoauueckoe-nocooue-ist-yanrens.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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