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HHOSACHUTEJIBHASA 3AIIUCKA

IIporpaMMa mo XUMHH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMsI COCTaBJICHa Ha OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTEIHHON MPOTrpaMMbl OCHOBHOT'O OOIIETO
obpazoBanwmsi, peacTaBieHHbIX B PI'OC 00O, a Takke Ha OCHOBE (hemepaibHON pabodeil MporpaMMBI
BOCTIMTAHUS U C YYETOM KOHIIEIIIUH TPENoaBaHusl y4eOHOTO MpeaMeTa «XUMUsS» B 00pa3oBaTebHBIX
opranuzanusx Poccuiickoit @enepanuu.

[IporpamMma mo XxumMun Ia&T MPEICTABICHUE O TENIX, O0IIel cTpaTeruu 00ydeHus, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMIMXCS CPEICTBAMH Y4€OHOTO IMpeIMeTa, YCTaHABIUBAET 00s3aTeNbHOE MPEeIMETHOe
collepkaHue, MpeayCMaTpUBaeT pacIpeelieHue ero 1Mo KiaccaM M CTPYKTypHpOBaHHE IO pas3ienam U
T€MaM TPOTpPaMMbl IO XHWMHH, OMNpPEIENIeT KOJIUYECTBEHHBIE ¥ KAadeCTBEHHBIE XapaKTEPHCTHUKU
CONIepKaHusl, PEKOMEHYEMYIO IIOCIEN0BATEIFHOCTh M3YYCHHS XVUMHHA C YYETOM MEXIIPEIMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JOTHKH y49eOHOTO Tporecca, BO3PACcTHBIX OCOOEHHOCTEH oOydarommxcs,
OTIpeIeIsieT BO3MOXKHOCTH TIPEeaMeETa ISl peann3anuy TpeOOBaHMA K pe3ylbTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTenpHON TPOTrpaMMBl Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHWUU K
pesynpTaTaM OOyYeHHs XMMHM Ha YPOBHE IleNied M3ydeHHUs] MpeAMeTa W OCHOBHBIX BHIIOB y4eOHO-
MO3HABATENFHON AESITETFHOCTH 00YJarOIIErocs 0 OCBOSHHUIO YI€OHOTO COIePIKaHusI.

3HaHWE XUMHUHU CIYXXUT OCHOBOW i (OPMHUPOBAHHUS MHUPOBO33PEHHS OOYYaIOIIErocs, ero
MIPEJICTABICHUH O MAaTepHabHOM €IWHCTBE MHpA, BAXHYIO POJb HUTParOT (OpMUpYyEMBble XHUMHEH
MIPEJICTABICHHUS O B3aMMOIIPEBPAIICHUSX SHEPTUHN 1 00 SBOIIONHY BEIIECTB B MPHUPO/IE, O MYTAX PEIICHHUS
IO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEJIOBEUSCTBA — CHIPHEBOM, IHEPTCTUUCCKOM, MUIICBOW U
9KOJIOTHUECKON 0€30MacHOCTH, TPOOJIEM 3APaBOOXPAHCHUSI.

Nzydenue xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEH JJIsi CaMOpa3BUTHS ¥ (OPMHUPOBAHHS KYJIBTYPHI
JIUYHOCTH, e€ 001Iel 1 (HYHKITMOHATBHON rPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHNE MBIIUICHUS ¥ TBOPUYECKUX CITOCOOHOCTEH 00YUaIOIINXCsl, HABBIKOB
UX CaMOCTOSTEIbHOMN yqe6H01‘/'1 ACATCIIBHOCTH, SKCIICPUMCHTAJIBHBIX W HCCICA0BATCIBCKUX YMGHI/II\/'I,
HEOOXOIUMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B IPOPECCHOHAILHOM NESTEILHOCTH;

3HAaKOMHUT CO CHEIM(PUKON HAYYHOTO MBINIICHHUS, 3aKIaJ[bIBACT OCHOBBI IIEJIOCTHOI'O B3IVIAJA Ha
CAUHCTBO NPpHUPOABLI W UYCJIOBCKA, ABJIACTCA OTBETCTBCHHBLIM 3TAallOM B (bOpMI/IpOBaHI/II/I €CTCCTBCHHO-
HAy4YHOU TPAMOTHOCTU O0YYarOIINXCS;

croco0cTByeT (hOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
MpUpPOJIe, K YEIIOBEKY, BHOCHT CBOH BKJIAJ B DKOJIOTHYECKOE 00pa3oBaHNe 00yYarOIuXCsl.

JlaHHble HampaBJIeHUs B O0YyYCHHHM XMMHU OOECIICUMBAIOTCS CHEIM(DHUKON ColepxKaHus yueOHOTro
mpeaMeTa, KOTOpI)II\/'I ABJIACTCA MEAArOrMYCCKU aallTUPOBAHHBIM OTPAKCHUEM 6330BOI>'I HAayKW XMMHHU Ha
OIpeNeNEHHOM dTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0mero oOpa3oBaHHS OpPHUEHTUPOBAaH Ha OCBOCHHE
O6y‘laIOHII/IMI/ICﬂ CUCTCMbI TNI€PBOHAYAJIBHBIX MOHATHI XUMHH, OCHOB HCOpFaHH‘ICCKOﬁ XUMHUH U
HEKOTOPLIX OTACJIbHBIX 3HAYMMBbIX MOHSATHI OpFaHH‘ICCKOﬁ XUMUH.

CrtpyKTypa comepikaHus MPOrpaMMBI 10 XUMUHU cHOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO MOIX0/a K
e€ m3yueHuto. CoziepkaHue CKJIAJBIBACTCS U3 CHCTEMBI MOHATHIA O XUMHYECKOM JIEMEHTE M BEIIECTBE U
CHUCTEMBI MTOHITAN 0 XUMHUYECKOH peaknnu. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHU30BaHBI IO MPUHITHITY
MOCIIE0BATEIEHOTO PAa3BUTHS 3HAHHUH HA OCHOBE TEOPETHUSCKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBHI BCETO €CTECTBO3HAHUS;

— Ilepnomnueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XFMHU;

— YYEHHS O CTPOSHUH aTOMa U XUMHUYIECKON CBSI3U;

— IpeACTaBIeHHH 00 AIIEKTPOIUTUIECKON AUCCOIMAINHN BEIIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS Ha OCHOBE AMITUPUYECKH MOTyUYEHHBIX U OCMBICIIEHHBIX
(hakTOB, pa3BUBAIOTCS MMOCIEAOBATEIHHO OT OJHOTO YPOBHS K IPYTOMY, BBITIONHSS ()YHKIIMH OOBSICHEHUS



¥ TIPOTHO3WPOBAHHUS CBOICTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHYECKOTO TMPUMEHEHHS W TIONYYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHre MpOrpaMMBbl 0 XHMHHU CITIOCOOCTBYET (DOPMUPOBAHHUIO MPEICTABICHUS O XUMHUYECKON
COCTaBIISIFOIIEH HayqYHOW KapTHUHBI MUpa B JIOTHKE €€ CUCTEMHOM MPUPOIbI, IIEHHOCTHOTO OTHOILIEHUS K
HAayYHOMY 3HAHHWIO ¥ METOJ]aM MTO3HAHMA B HayKe. V3yueHne XuMum MPOUCXOANT C IPUBJIICYEHNEM 3HAHUN
W3 paHee M3yYeHHBIX YIeOHBIX peaMeToB: «OKpykaromuii Mupy, «buomorus. 5—7 xinacce» u «Du3uka.
7 K1accey.

[Ipu n3ydeHnu XUMHUH TPOUCXOANUT (POPMHUPOBAHHE 3HAHHUI OCHOB XMUMHUYECKOI HAYKH Kak 00i1acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOH JIEATENIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyIbTYpHI. 3a/1a4a yaeOHOTO ITpeIMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XHMUYECKUX 3HAHUN
— BaXHEWMHX (HaKTOB, TIOHATHH, 3aKOHOB W TEOPETHYECKHUX TMOJOKEHHH, AOCTYITHBIX 0000IeHHIH
MHUPOBO33PEHUYECKOTO XapakTepa, sI3pIKa HAYKH, B MPHOOIIEHWH K HAYYHBIM METOJaM MO3HAHWS TpU
W3YYEHUH BEIIECTB U XMMUYECKUX PEAKIIHiA, B QOPMIPOBAHUN U PA3BUTHH ITO3HABATENbHBIX YMEHUH 1 MIX
MIPUMEHEHUH B y4eOHO-TT03HABATENBHOM U y4eOHO-HUCCIIE0BATENbCKON AeSITENFHOCTH, OCBOCHHHU TTPABHIT
0e30macHOro OOpaIIeHNs ¢ BEMIECTBAMHU B TTOBCEAHEBHOM KU3HH.

[Ipn n3ydeHnn XMMHUHA Ha YPOBHE OCHOBHOTO O0IIEro 0O0pa3oBaHMs BaXXHOE 3HAYEHHE TproOpenn
TaKWe MeNH, KaK:

— (opmupoBaHHe WHTEIUIEKTyaIbHO PAa3BUTONW JUYHOCTH, TOTOBOM K CcamMo00pa30BaHHMIO,
COTPYTHUYECTBY, CAMOCTOSATEIBHOMY TPUHATHIO PEIICHUH, CIIOCOOHOW amanTHpOBAaThCcI K OBICTPO
MEHSIOIIIMCSI YCIIOBHM JKU3HU;

— HampaBJICHHOCTb OOydYeHHMs Ha CHCTEMaTHYecKoe MpHoOmeHne o0yyaromuxcs K
CaMOCTOSITETIbHOM TTO3HABATENbHONW JESTENbHOCTH, HAy4YHBIM METOJaM TO3HAaHUsS, (OPMUPYIOLIUM
MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMUWY;

— olecnieueHWe YCIIOBHH, CHOCOOCTBYIOIIMX HNPUOOPETEHHUIO  OOYYAIOIMIMMHUCS — OMBITa
pasHOOOpa3HOW JEATENbHOCTH, TO3HAaHUS M CAMOINO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMHCTGHHHﬁ), HMMCIOINX YHUBEPCAJIbHOC 3HAUYCHHUE AJI PA3JIMYHBIX BUAOB ACATCIIbHOCTH,

— ¢opmupoBaHue oOmiel (yHKIMOHANBHOW U €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM YHCJIE
YMeHHP'I O6’b$ICHHTI) 1 OLICHUBATH ABJICHUA OKPYKAIOLICTO MHUPA, UCTIOJIb3Yys 3HAHWUA U OIBIT, ITOJTYYCHHBIC
NpU U3y4YEHUH XHMUH, MPUMEHATh MX TNPH pElIeHHMH NpoOjJeM B MOBCEAHEBHON XU3HU U TPYIOBOM
JIeSTeIbHOCTH;

— ¢opmupoBaHHe y O0OydYaIONUXCSA TYMaHHUCTUYCCKHX OTHOILIEHHWM, TMOHMMAHUS IIEHHOCTU
XUMHYECKUX 3HAHUH IS BBIPAOOTKU SKOJIOTMYECKU IEJIECO00Pa3HOTo MOBEACHUS B OBITY M TPYIOBOM
JIEATEIbHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBBS M OKpYKarolllel IpUpOIHOM Cpepl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHsSI OOIICYETIOBEUYECCKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis H
HaIllpaBJICHHOCTHU I[aJ'II)HCI\/'IHICFO O6y‘ICHI/I$1.

OO01ee 4YMCIO 4YacoB, OTBEACHHBIX JUIA W3YYCHUS XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, coctapiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heeno), B 9 kitacce — 68 gacoB (2
gaca B HEJIEIIO).



COJEPXAHUE OBYYEHUSA

8 KJIACC

ITepBoHayabHbIE XUMHUYECKHE TOHSTHUS

Ilpenmer xumuu. Posib XMMUHM B KU3HU 4YeJIOBEKa. XUMHSI B CHUCTEeME HayK. Tena M BellecTa.
®u3nYeCcKre CBOMCTBA BEIIECTB. ArperarHoe COCTOsiHME BellecTB. [IoHsATHE O MeTodax IMO3HaHUA B
xuMud. YncTeie BemecTBa U cMech. CITocoOBI pa3ieieHus CMecei.

ATOMBI M MOJIEKYJbl. XUMHUYECKHE d7eMEHTHI. CHUMBOJIBI XMMHUYECKUX 3JIeMEHTOB. IIpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YICHHE.

Xumudaeckas Gopmysa. BaeHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemiecTB. OTHOcHTeNnbHass aToMmHas Macca. OTHOCHWTENbHAas MOJIEKyJsIpHas Macca. MaccoBas oSt
XHMHYECKOTO JIEMEHTA B COCIMHEHHUU.

KonuuectBo BemectBa. Mosb. MossipHass Macca. B3auMoOCBA3b KOJMYECTBA, MAacChl U 4YHCIA
CTPYKTYPHBIX €IUHUI] BemecTBa. PacyéTel o popmynaM XUMHYECKUX COSTUHEHNN.

dusnyeckre U XUMHUYECKUE SBIICHUA. XUMHYECKas peaknus M e€ MpU3HAKU. 3aKOH COXPaHCHHS
Macchl BEIIECTB. XWMHYecKkue ypaBHeHHS. Kriaccndukamusa XWMHYECKHX peakiuil (COeqMHEeHHUS,
PasIoKEeHHsI, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH MMOCYAOH, IpaBuiIaMu pabOoTHI B JIa0opaTopuu 1 MpruémMamu 0OparieHus
Cc JabopaTopHBIM O00OpyJOBaHHEM, W3y4YeHHE W ONHCaHHWE (U3NYECKHX CBOWCTB 0OpasloB
HEOPraHWYECKUX BEIECTB, HAOMIOIeH e (Pr3nUecKuX (TIaBJICHUE BOCKA, TASTHUE b1, PACTHPAHHE caxapa
B CTYIIKE, KHIICHUC W KOHJEHCAIMS BOJbI) M XUMHUCCKUX (FOPEHHE CBEYH, NMPOKAIUBAHUEC MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE Mejia C KHUCJIOTOW) SIBJICHWH, HAONIONCHUE W ONKMCAHWE IPU3HAKOB
MPOTEKAHUsI XUMHUECKUX PeaKiuii (pa3iokKeHUEe caxapa, B3auMOJICUCTBUE CEPHON KHUCIIOTHI C XJIOPUIOM
Oapusi, paznoxkenue ruapokcuna meau (I1I) mpu HarpeBaHuu, B3auUMOJICHCTBHE JKeJie3a C paCTBOPOM COJIU
meau (11), u3yueHue cmoco0OB pa3esieHUs] CMECEH: ¢ TIOMOIIIbIO MarHUTa, (PUIHTPOBAHKE, BHIMIAPUBAHKE,
JUCTHUISIIASA, XpoMaTorpadus, NMPOBEICHUE OYMUCTKU IOBAPCHHOM COJIM, HAOJIOJCHHE U OIUCAHUC
PEe3yNbTaTOB MPOBEACHUS OMBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaCChI, CO3JlaHHE MOjelei
MOJIEKYJ (IIapPOCTEPIKHEBBIX).

Ba:kueiinmue npeacTaBuTe Il HEOPraHNYECKUX BelleCTB

Bosnyx — cmech rasos. Coctas Bo3ayxa. Kucimopoa — aneMeHT U mpocToe BemiecTBo. Haxoxaenue
KHCJIOpOJia B PHUPOJIe, (PU3NUECKUE U XUMUYECKHE CBOICTBA (peakiuu ropenus). Okcunbl. [Ipumenenue
kuciaopoga. CriocoObl TOJMYYeHHsS KHUCIIOpOJa B JIaOOpaTopud W MPOMBIIUIEHHOCTH. KpyroBopot
Kuciaoposa B npupoae. O30H — ajutoTponHas Mo au(pUKaIUs KACIOPoa.

TemnoBoit  3PQeKT XUMHUECKOW  peaklud, TEPMOXUMHYECKHE YpaBHEHHsS, OJK30- U
SHJOTEPMUYECKHUE PEaKIMU. TOIUIMBO: yroib U METaH. 3arpsA3HEHUE BO3/AyXa, YCHICHHUE MapHUKOBOTO
3¢ dekra, paspyiieHue 030HOBOTO CIIOSL.

Bomopon — sneMeHT u mpocToe BellecTBO. HaxokneHwe BOAOpoja B NPUPOJIE, (PU3UYCCKHE U
XMUMHYECKUE CBONCTRA, MPUMEHEHHUE, CITOCOOBI TOTy4YeHUs. KHUCIOTHI U COH.

MounspHblii 00b€M Ta30B. Pac4€Thl M0 XUMHUYECKUM ypaBHEHHISIM.

dusnveckue cBO¥cTBa Bobl. Boma kak pactBoputenb. PactBopsl. HackiieHHBIE 1 HEHACKHIIIEHHBIC
pacTtBOpHL. PacTBOpuMOCTE BeleCTB B Bojie. MaccoBast J0Js BEMIecTBa B pacTBOpe. XMMHYECKUE CBOMCTBA
Boabl. OcHOBaHMA. Poibk pacTBOpPOB B MpHpOJAE W B KH3HHU UeloBeKa. KpyroBOopoT BOIBI B MPHUPOJE.
3arps3HeHne MpUpPOIHBIX BoJ. OXpaHa M OYHCTKA IPUPOIHBIX BOJ.

Knaccudukammss  Heopranmveckmx  coemmHeHuid.  Oxcuapl.  Knaccumdukamms — oKCHIOB:
coneoOpazyromnue (OCHOBHEIE, KHCIIOTHBIE, aMOTEPHBIE) U HecolieoOpasytomue. HomeHKIaTypa OKCHIOB.
dusnveckre 1 XUMUYECKHe CBOMCTBAa OKCHIOB. [lomydeHnne okcuaos.

OcHoBanns. Kimaccndukanus ocHOBaHHN: MIETOYN U HEPACTBOPUMBIE OCHOBaHUs. HoMeHKmaTypa
ocHOBaHMI. DU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loyueHre ocCHOBaHUH.



Kucnoter. Kmaccudukanus xkucinor. Homenknarypa kucinoT. Ou3ndeckue 1 XUMHIECKHE CBOHCTBA
kucnot. Psig akrusHocTu MetasuioB H. H. bekerosa. [TonyueHne Kucior.

Comu. Homenkmatypa coneit. @u3ndeckre U XUMUIECKUE CBOMCTBA coseit. [lomyuenue comneit.

I'ermeTndeckas cBsI3b MEXIY KJacCaMH HEOPTaHUIECKUX COSAMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIIpe/IelIeHne CONEp)KaHusl KHCIOpoAa B BO3AyXe, NOIy4deHHWe, coOupaHwme,
pacrno3HaBaHue U U3ydeHHe CBOMCTB KUCIOPOa, HabI0IeH e B3anMOIEHCTBHS BEIIECTB C KUCIOPOIOM U
YCIIOBHUSI BOSHWKHOBEHUS M MPEKpaIleHus TOpeHns (1mokapa), 03HaAKOMJIEHHE C 00pas3liaMi OKCHIOB U
OTIMCaHWe UX CBOWCTB, MOyYeHHe, COOMpaHne, paclio3HaBaHNe U M3ydeHHNe CBOICTB BOIOPOAa (TOpEHHE),
B3amMojelicTBre Bojopoma ¢ okcuaoM Menu (II) (BO3MOXKHO WCIOJIB30BaHHE BHICOMATEPHAIIOB),
HaOMocHNEe 00pAa3IOoB BEMIECTB KOJIMYECTBOM | MOJb, WCCIEIOBaHHME OCOOSHHOCTEH pacTBOPCHHUS
BEILIECTB C PA3JIUYHON PacTBOPUMOCTHIO, TPUTOTOBIEHUE PACTBOPOB C OMpPEAEIEHHON MacCOBOU goJiei
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBHE BOABI C MeTaulaMd (HATPHEM W KajbIieMm) (BO3MOXHO
WCTIOJB30BaHNE BHEOMATEPHUAJIOB), HCCIENOBaHNE OOpa3llOB HEOPTraHMYECKHWX BEIIECTB Pa3TUIHBIX
KJIaCcCOB, HAOIOZCHNE W3MEHEHUS OKPacKd WHAWKATOPOB B PAacTBOpax KHUCIOT W MIETOYeH, M3ydeHHe
B3aumogelicTBus okcuaa meaw (II) ¢ pacTBopoM CepHOH KHCIIOTBI, KHCJIOT C METaUIaMH, pPEaKIIHid
HEHTpanu3anuy, TMONyYeHHE HEPACTBOPHMBIX OCHOBAaHWH, BBITECHEHHWE OJHOTO MeTaia OPYTUM U3
pacTBopa COJHM, pemieHre AKCIEPUMEHTANBFHBIX 3a/1ad Mo TeMe «BakHelmme Kiacchl HeOPraHWMYeCKHX
COEIMHEHMUID).

Ilepuoguvecknii 3axkoH u Ilepuoguyeckass cucrema xumudeckux i3jementos JI. H.
MenneneeBa. CTpoeHne aToMoOB. XHMHYecKasi CBfA3b. OKHCJINTEJbHO-BOCCTAHOBHUTEIbHBIE
peakuuu

[lepBble MOMBITKM KJIACCH(MUKALUN XUMHYECKHX ODJIeMEHTOB. [loHSATHE O Tpynmax CXOIHBIX
9JIEMEHTOB (ILEIOYHBIE U MIETOYHO3EMEIbHBIE METALIbI, TAJIOTEHBI, THEPTHBIE T'a3bl). DJIEMEHTHI, KOTOphIC
00pa3yroT aM()OTEPHBIC OKCHIIBI U THIPOKCHUJIBI.

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHTtoB . M. Menpeneesa.
Kopotkonepuoanas u mmHHONIEpHoAHas Gpopmbl [leprnoanueckoll cuCTEMbl XUMHUYECKUX DIIEMEHTOB /.
N. Menneneesa. Ilepuons! u rpymnmsl. @U3NYECKUH CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IEpUOAA U
TPYIIIBL DJIEMEHTA.

Crtpoenune artomoB. CocTaB aTOMHBIX saep. M3orombl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouexk atromoB TiepBbIXx 20 xumuueckux snemeHToB llepuommueckoit cucremsl . 1. Menneneena.
XapakTepuCcTUKa XMMHMUYECKOrO 3JIEMEHTAa M0 €ero nojoxkeHuro B Ilepuogmueckoit cucreme JI. M.
MeHeneesa.

33KOHOMepHOCTI/I HU3MCHCHUA paguyCa aToOMOB XHMHUYCCKUX JJIEMCHTOB, MCTALNIMYCCKUX U
HEMETAJNIMYECKUX CBOMCTB I10 FPYIIaM U NEPUOAaM.

3uauenue Ilepuommueckoro 3akoHa u Ileproanyeckol CHUCTEMBI XHMHUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [. 1. MeHaeneeB — y4€HbI U rpakJaHUH.

Xumudeckas cBsa3b. KoBaneHTHas (MOJIIpHAs M HEMOJSIPHAS) CBS3b. DJIEKTPOOTPHUIATEIBHOCTH
XUMHUUYECKHUX dJIeMeHTOB. MoHHAas CBS3b.

Crenenp oxucieHus. OKHUCIUTETHHO-BOCCTAHOBUTENBHBIE peakmud. [Ipoliecchl OKWCIEHUS u
BOCCTaHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3IoB BEIIECTB METAJIOB W HEMETAJUIOB, B3aMMOJEWCTBHE THIPOKCHIA IWHKA C
pacTBOpaMH KHCIOT W IIENOYeH, TPOBEACHUE OIBITOB, WLTIOCTPUPYIOIMIUX TMPHUMEPHI OKUCIUTEIHHO-
BOCCTaHOBUTEIHHBIX peakiluii (rOpeHre, PeakIny Pa3IoKEHUs, COSTMHEHU).

Meosrcnpeomemmunie ceasu

Peanm3zamus MexXnpeaMETHBIX CBS3€H NMPH M3YYCHWH XUMHUHM B 8 KIIACCE OCYIIECTBISETCS 4epes
WCTIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W MOHSATHH, SBISIOMUXCS CHCTEMHBIMA
JUTSL OTZIEBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.



OO0m1re ecTeCTBEHHO-HAYYHBIC MIOHSITUS: HAyYHBIH (DaKT, TUITOTe3a, TEOPHsl, 3aKOH, aHAJIN3, CUHTE3,
KIaccu(UKaIHs, MePHOJANYHOCTh, HAOIIOJCHUE, DKCIICPUMEHT, MOJAEIMPOBAaHHUE, HU3MEPEHUE, MOJICIb,
SIBTICHHE.

Odwuznka: MaTepHs, aToM, JIIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH]], U30TOIIbI, PaJN0AKTHBHOCTD,
MOJIEKYJa, DJICKTPUYECKUI 3apsiji, BEIECTBO, Telo, O0BbEM, arperaTHoe COCTOSIHME BEIecTBa, ras,
(hu3nvecKkre BeTMYUHBI, €JIMHUIIBI U3MEPEHUs], KOCMOC, TUIaHeThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, nprxanue, 6mnocdepa.

TI'eorpadus: atmocdepa, ruapocdhepa, MUHEpaNbl, TOPHBIE IOPONBI, IOJIE3HBIC HCKOIAcMbIe,
TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYecKas peakuus

Tlepuonuueckuit 3akoH. Ilepuoamyeckas cucrema xumuueckux snemeHToB [[. M. MeHneneena.
CrpoeHne atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB XHMHYECKHX 3JEMEHTOB IEPBBIX TPEX
MEPUOOB, KaHs, KaiubllMsi W WX COEAWHEHWH B COOTBETCTBMH C TIIOJIOKEHHEM DJJIEMEHTOB B
Tlepuonuueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XUMHUYECKON CBSI3U. THITHI KPUCTAITMYECKAX PEMIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKON PEMIETKY U BUAA XUMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPTaHWYECKHX BeHIeCTB. XMMHYECKHE CBOWCTBA BEIECTB,
OTHOCSIIUXCS K Pa3IMYHBIM KJIACCAM HEOPTAHUYECKUX COCTMHEHUM, TEHETUYECKAs CBSI3b HEOPTaHMUECKIX
BEIIECTB.

Knaccudukanuss XUMUYECKHUX pEakIUil 10 pa3iuyHbIM Mpu3HaKaMm (M0 YHCIAYy U COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEUIECTB, MO TEILIOBOMY 3(D(EKTy, MO0 M3MEHEHHUIO CTEICHEH OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB, 0 OOpaTHMMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- U JSHIOTCPMHUCCKUC
peaKIy, TePMOXUMUYECKHIE YPABHECHHUS.

[TonsiTre 0 ckopocTH XUMUYECKOH peakiuu. [loHsTHEe 00 00pPaTUMBIX U HEOOPATUMBIX XMMUYECKUX
peakmusix. IloHSTHE O TOMOTEHHBIX M TE€TEPOreHHBIX peakiusax. [lonstue o kartammze. [lomsTue o
XUMUYECKOM paBHOBecHU. DakTOpHI, BIUAIOIINE Ha CKOPOCTh XMMHUYECKOW PEaKIMH U MOJIOKEHHE
XUMUYECKOTO PAaBHOBECHSI.

OKHCITUTEILHO-BOCCTAHOBUTEIBHBIC ~ PEAKIUM,  JJEKTPOHHBIM  OajaHC  OKHCIUTEILHO-
BOCCTAaHOBUTENBbHOU peakiuu. COCTaBIICHUE YPaBHEHUN OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHMA C
WCIIOJI30BaHUEM METO/Ia JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOTUTHUCCKON JUCCOIMAIIMH. DICKTPOIUTH U HEINEKTPOIUTHL. KaTHoHbI, aHUOHEI.
MexaHU3M IHUCCOIUAIMN BEIIECTB C Pa3IWYHBIMU BUJIAMH XMUMHUECKOU CBs3U. CTENEeHb JAUCCOIUAIIUU.
CunbHbBIC U c1a0bIe 3JICKTPOJIUTHI.

Peaknuu uwoHHOrOo oOOMeHa. YCIOBHS TNPOTCKaHWs pPEAKIMi HOHHOTO OOMEHa, TOJHBIE U
COKpalI€éHHbIe HMOHHBbIE ypaBHEHHs peakuuii. CBolcTBa KHCJIOT, OCHOBaHMH U cojeil B cBeTe
MIPEICTABICHUNA 00 DIEKTPONUTUYECKON maucconmanmu. KadecTBeHHbIE peakinyd Ha HWOHBL [loHsATHE O
TUAPOIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMIIEHUE C MOJIEISIMA KPUCTAIUTMUECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB U
HEeMeTaUI0B (TpaduTa W anmasa), CIOXKHBIX BEIIECTB (XJIOpHIa HATPHs), WCCIEIOBAHNE 3aBHCHMOCTHU
CKOPOCTH  XWMHYECKOW pEaKIWh OT BO3ACHUCTBUSA  pPa3NUYHBIX  (AKTOPOB, HCCIEIOBAHUE
AIIEKTPOTIPOBOIHOCTH PACTBOPOB BEIIECTB, IPOIlECcca JUCCOIMAIINN KUCIIOT, IIEN0Yel 1 CoMel (BO3MOXKHO
WCTIONb30BaHUE BUAEO MaTepUANIOB), MPOBEACHUE OMNBITOB, WILTFOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS
peakiuii MOHHOro oOMeHa (oOpazoBaHHE OCajKa, BBIJEIEHHE Ta3a, O0pa30BaHWUE BOJBI), OMBITOB,
WLUTIOCTPUPYIOIUX ~ TPUMEPHl  OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX  peaknuid (TOpeHue, peakiuu
pa3ioXeHHs, COEJAMHEHUs), pPacro3HaBaHWE HEOPTraHWYECKUX BEIIECTB C IOMOINBID KayeCTBEHHBIX
peaxiuii Ha HOHBI, pelleHNe SKCIIEPHUMEHTAIBHBIX 3a7a4.



HemeTaJsibl U UX COeTMHEHUSA

OO6mas xapakTepuCTHKa TaJoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTEIICHU
okucnenus. CTpoeHHe U PU3HYECKe CBONCTBA MPOCTHIX BEIIECTB — rAJIOTEHOB. XUMUYECKHE CBOICTBA Ha
mpuMepe xJopa (B3aUMOJEHCTBAE C MeTa/laMH, HEMeTalUIlaMH, Ieno4aMu). XjopoBogopoxa. ComsHas
KHUCJIOTa, XMMHUYECKHE CBOMCTBa, MOJy4eHUE, NpUMeHeHue. [lelicTBMe XJiopa W XJIOpPOBOJAOpOJAAa Ha
OpraHm3M 4enoBeka. BakHel e XJIopuasl M UX HaXOXKIACHHUE B TIPUPOJIE.

OO6mmas xapakTepucTrka 31eMeHTOB VIA-Tpynmsl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHEIE
creniean okucieHns. CTpoeHne W (U3NYECKHe CBOWCTBA IMPOCTHIX BEIIECTB — KHCIOPOJA WU CEpHI.
AmoTponHble MOAN(DHUKAIIMA KUCIOPOJa U CEPbl. XUMUYECKHE CBOICTBa cepbl. CepoBOOPO/I, CTPOSHUE,
(hm3nueckne M xuMUIeckne cBoicTBa. OKCHABI Cephl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas
KHCTIOTa, (u3mueckne W XWMHYECKHe CBOiicTBa (00mMe Kak TMpEeACTaBUTENs Kiacca KHCIOT U
crierugeckre). XUMUYECKHE PEeakIiy, JeKaIlre B OCHOBE MPOMBIIUIEHHOTO CITOCO0a TONydeHUs
cepHOM KUCHOTHL. llpuMmenenmne cepHOi KuCIOTHL. COJMM CEPHOW KHUCIIOTHI, KaUeCTBEHHAs peakius Ha
cynedar-noH. HaxoxaeHne cepsl u €€ COeAMHEHUH B IPHPOIe. XUMHUIECKOE 3arpsA3HEHNE OKPYKAroIIen
CpeIsl COeNMHEHMSIMH cepbl (KHUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3AyXa W BOIOEMOB), CIIOCOOBI €ro
MIPEIOTBPAIICHHUS.

Oo6mas xapaktepucTuka 31eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
CTETIeHH OKWCIeHHs. A30T, pacmpocTpaHeHHWe B MpHponae, (pu3mueckne W XHWMHYECKHE CBOWMCTBA.
KpyroBopor azora B mpupome. AMMHAK, €ro (Qu3MYecKne W XHMHYECKHe CBOWCTBA, IOJIyUYeHUE U
npumenenue. Comu aMMOHUS, UX (DH3WYECKWe W XUMHUYECKHe CBOWCTBA, MpuMeHeHne. KadecTBeHHas
peaxknus Ha MOHBI aMMOHHS. A30THas KUCIOTa, e€ MoilydyeHue, Qpu3nyeckne U XMMHUYCCKHE CBOWCTBa
(obmue kak mpeAcTaBUTENs Kiacca KUCIOT M creuuduueckue). Mcnonbp3oBaHHE HUTPATOB U CONEH
aMMOHHMSI B KaueCTBE MMHHEPANbHBIX yHOOpeHHH. XHWMHUECKOE 3arps3HEHHE OKpYKarolell cpeabl
COCIMHEHMSIMUA a30Ta (KHCJIOTHBIE AOXKIOHM, 3arps3HEHHE BO3AyXa, MOYBBI W BoaoémoB). Docdop,
ajutoTpornHeie Moaudukanuu gocdopa, pusnueckre u xumudeckue cporicrea. Oxcua docdopa (V) u
(dhochopHas kuciora, GU3NUECKUE U XMMUYCCKHE CBOMCTBa, moiyueHue. Vcnosin3oBanue (ocdaroB B
Ka4eCTBE MUHEPAIBHBIX yIOOPEHHA.

OO0mas xapakrepucTika 3neMeHToB [V A-rpynnbel. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
CTETIeHN OKHCJICHUS. YTIIEPO/, ajllIoTPOIHbIE MOAUMUKALIMH, PaclipoCTpaHeHUe B Ipupoae, Guznieckue
U XUMHUYECKHE cBoiicTBa. Ancopbuus. KpyroBopor yrieponma B mpupone. OKcuipl yriepona, HX
(I)I/I?)I/I‘-ICCKI/IC U XHUMHYCCKUC CBOﬁCTBa, IleﬁCTBHC Ha JXUBBIC OpPraHu3Mbl, MOJIYUYCHHUEC U MNPUMCHCHUC.
OKonoruveckue NpoOsieMbl, CBsI3aHHbIe ¢ OKcHAoM yriepoaa (IV), runores3a riodaibHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3QQeKT. YTonbHas KUCIOTa U e€ cou, UX PU3NUECKHEe U XUMHYECKHE CBOICTBA,
nojy4eHue u npruMeHeHne. KauecTBeHHas peakuusi Ha KapOoHAT-uoHBL. Vcrnonb3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TIPOMBILITICHHOCTH M CEJILCKOM XO035HCTBE.

[TeproHaYaIbHBIC TIOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCAMHEHUAX yriepona (MeTaH,
9TaH, 3TUJICH, alleTUJICH, 3TaHOJ, TIUIEPHH, YKCyCHas KHcaoTa). [I[pupogHble HCTOYHUKH YTIIEBOIOPOIOB
(yromp, mpupoAHBI Tra3, HE(TH), MPOAYKTHl HX IMepepadoTku (OCH3MH), MX pOib B OBITY H
IMPOMBITIIJICHHOCTH. ITonsatue o 6HOHOFH‘ICCKI/I BaXXHBIX BCIICCTBAX: JXHUPaAX, 6CJ'IKEIX, yrieBoaax — U UX
POIH B KM3HU YeToBeKa. MaTtepuallbHOe eMHCTBO OPTaHUYECKUX ¥ HEOPTaHUIECKUX COCTUHEHUN.

Kpemuwuii, ero ¢usnveckne u XUMHYECKHAE CBOMCTBA, MONlydeHHEe W TpuMeHeHne. CoeanmHeHUs
KpeMHHU B ipupoae. O6mue nmpenctaBieHus 06 okcuse kpemuus (IV) u kpemaneBoi kucnore. CHITUKATHL,
WX WCIIONB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHEWIHe CTpOUTENbHbIE MaTepuaibl: KepaMHKa,
CTEKJO, IEMEeHT, OeTOH, Xene300eToH. [IpobiemMbl 0e30MacHOro WCIONBb30BaHUS CTPOUTEIBHBIX
MaTepHajoB B TOBCETHEBHON YKH3HM.

Xumuueckuit IKCcnepumenm:

u3ydeHue O0Opa3lOB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, MPOBEICHHE
KaueCTBEHHBIX pEaKIMii Ha XJIOPHI-MOHBI W HAONIOJCHWE TPU3HAKOB WX NPOTEKAHWUS, OTBITHI,
oTpaxkaomue ¢GU3NYECKHEe H XUMHUYECKHE CBOWCTBA TallOTEHOB M WX COEAMHEHUH (BO3MOXKHO
WCTIONb30BaHUE BHUICOMATEPHANIOB), O3HAKOMJIEHHE C oOpa3lamMu XJIOpPHIOB  (TaJOTeHHIOB),



O3HaKOMIIEHHE ¢ 00paslaMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXKHO HCITOB30BAaHHUE BHIEOMATEPHAIIOB),
HaO0IeHNe Tporiecca OOYTIIMBAaHUS caxapa TOJ ACWCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3yUYCHHEC XUMHIECKIX CBOWCTB pa30aBIICHHON CEPHOMN KHCIIOTHI, POBEICHUE KAYECTBCHHOW pEaKIny Ha
cynbs(haT-noH ¥ HaOI0IeHNEe TPHU3HaKa e€ IPOTeKaHMs, 03HAKOMIJICHHE C (PH3NYEeCKUMHU CBONCTBAMH a30Ta,
dhocthopa m ux coemuHEHHUI (BO3MOXKHO HCIIONB30BAHUE BHICOMATEPHATIOB), 00pa3laMi a30THBIX H
dhochopHBIX yAOOpeHH, MONy4YeHHE, COOWpaHWe, pacllO3HaBaHWE W HW3YYCHHE CBOWCTB aMMMaKa,
MPOBEJICHNE KAa4EeCTBEHHBIX PEaKkIii Ha WOH aMMOHHA M (ocaT-WOH M H3YUCHHE NPU3HAKOB HX
MPOTEKAHWS, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C MeObi0  (BO3MOXKHO
HCTIONTF30BaHUE BUICOMATEPHAIIOB), M3YYEHHE MOJIENel KPUCTAIUTMYECKUX PEmI€TOK anMasa, rpadwura,
(hynnepeHa, O3HAKOMIICHHE C TPOIIECCOM aICOPOIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM U
YCTPOWCTBOM NPOTHBOTa3a, MOJyUYeHHe, cCOONpaHue, pacrlio3HaBaHWE W W3YYE€HHE CBOICTB YTIIEKHCIIOTO
rasa, IpOBE/JIeHNEe KaueCTBEHHBIX PEaKIii Ha KapOOHAT M CHJIMKAT-HOHBl W W3Y4YCHHE MPHU3HAKOB HX
NpPOTEKAHUs,  O3HAKOMJICHME €  IPOAYKUMEH  CWIMKATHOM  MPOMBINUICHHOCTH,  pELICHHUE
SKCHEPUMEHTAJIBHBIX 33]1a4 10 TeMe «BakHellre HeMeTaIbl U UX COCIUHEHUSY.

MeTtaJuibl M MX COeIMHEHUS

OO0mas xapakTepuCcTUKa XUMHYECKAX DJIEMEHTOB — METaJUIOB HAa OCHOBAaHWHM WX IOJIOKEHUS B
Ilepronmueckoil cucteMe XuMu4deckux 3yeMeHToB JI. Y. MennmeneeBa u ctpoeHus atomoB. CTpocHHE
MeTaJuToB. MeTammnieckast CBsI3b M METAJUITMYECKas! KpUCTAJUTMYECKAs PEIIETKA. DIEKTPOXUMHUYECKUI PSIIT
HaIpspkeHUH MeTautoB. Du3Ndeckne U XUMHUYECKHe CBOMCTBa MeTauoB. OOIIwe crioco0bl MOTydIeHuUs
MetaiuioB. [loHATHE 0 KOPPO3WUHU METAIITOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuIaBsl (CTalb,
YyTYH, JIOPAIFOMHHUMN, OPOH3a) ¥ UX MPUMEHECHHUE B OBITY M MPOMBIIIICHHOCTH.

[Ilenounble Mertamnbl: noJjiokeHue B llepmonnueckoil cucreme Xumuueckux snemeHtoB /[ U.
MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXJACHHUE B mpupoje. Puznueckue U XuMUYECKUe CBOMCTBa (Ha
npuMepe HaTpus U Kanusi). OKCUJIBI U TUAPOKCUIBI HATPUSI U Kanud. [IpuMeHeHne meI0YHbIX METAILIOB U
UX COCJIUHCHUM.

[IlenoyHo3emMeNbHbIE METAJJIBI MarHuid W Kalblui: mojoxkeHue B Ilepuogumyeckoil cucreme
XuMHuecKkux aneMeHToB . . MenneneeBa, CTpOEHUE UX aTOMOB, HaX0XJIEHUE B Npupojae. dusnyeckue
Y XUMHUYECKUE CBOMCTBA MarHus U KabIusl. BaxkHele COeIMHeHUS KabIus (OKCH]T, THIIPOKCHUJI, COJIH).
JK€cTkOoCTh BOIBI M CITOCOOBI €€ yCTpaHEHHS.

Amomunmnii: nonoxenue B [lepuoandeckoit cucreme xumudeckux 3emeHToB . . Menneneesa,
CTPOCHUE aTOMa, HaXOXKACHUE B pUpoie. DU3ndeckue 1 XMMUIECKIE CBONMCTRA AMFOMHUHUS. AM(OTEPHBIC
CBOMCTBA OKCHJA U TUIPOKCH]IA ATFOMUHUS.

Keneso: nonoxenue B Ilepmoamueckoit cucreme xumuueckux 3neMmeHtoB J[. M. Mennpeneesa,
CTPOCHUE aToOMa, HaxoxkjJeHue B mpuponae. Pusznueckue M XUMHUYECKHE CBOMCTBa xene3a. OKCHIBL,
runpokcunbt u conu xenesa (1) u xxenesa (III), ux cocras, cBoiicTBa M MOITy4CHHE.

Xumuueckuii Ixcnepumenm:

03HAaKOMJICHUE C 0O0pa3laMd METaJUIOB M CIUIABOB, MX (DM3MUECKUMH CBOMCTBaMHU, WU3YyYCHHUE
pE3yNIbTATOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAHKME BHIACOMATEPHAIOB), OCOOEHHOCTEMH
B3aUMOJICUCTBHSI OKCHA KalbllMs M HATPUA C BOJOH (BO3MOXKHO HCIOJIB30BAaHWE BHICOMATEPHAIIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOABI, TMpollecca TOPEHHs JKele3a B KUCIOpoae (BO3MOXHO
WCTIONB30BaHME BHJICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAYeCTBEHHBIX PEaKIWi Ha WOHBI MarHHSA,
KaJIpIUs, aMIOMHHNS, HKA, xene3a (II) u xenesa (I1I), mequ (II), HabmrogeHne u onMcaHue MPOIECCOB
OKpaITUBaHUsI TNIAMEHN HOHAMH HATPHS, KK U KAJBITUS (BO3MOXHO UCIIOTF30BaHIE BIIEOMATEPHAIIOB),
UccleoBaHne aM(OTEPHBIX CBOWCTB THUIAPOKCHAA QIIOMHHHAS U THAPOKCHIA IHWHKA, peIIeHre
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelIne MeTaIbl U UX COCTUHEHUS.

XuMus 4 OKpy:KawUas cpeaa

BemiectBa u MaTepHanbl B IOBCEAHEBHOM JKU3HU YeJIOBEKa. be30onacHoe UCIonb30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObITy. [IepBasi mOMOIIb MPH XUMHYECKHUX 0)KOTaX M OTPABICHUSAX.

XHUMUYecKoe 3arpsa3HeHe OKpyKalollei cpepl (TIpeeibHast IOMyCTHMAst KOHIIEHTPAINs BEIECTB,
nanee — [11K). Ponb xuMuu B pellieHnH SKOIOTUIECKHUX TPOOIIeM.



Xumuueckuii IKcnepumenm:

H3ydeHHE 00pa3IoB MaTepHajIoB (CTEKIIO, CTUIABHl METAIIJIOB, IIOJTMMEPHEBIE MaTCPHAIBI).

Meoswcnpeomemmnuie ceazu

Peanm3zamus MeXIpeaMETHBIX CBS3€H NMPH M3YYCHWH XUMHUHU B 9 Kilacce OCYIIECTBISETCS depes
WCTIOJIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK W MOHSATHH, SBISIOMINXCS CHCTEMHBIMU
JUTSL OTZIETBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mure ecTecTBEHHO-HAYYHbIE MOHITHA: HAyYHBIN (paKkT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIN3, CHHTE3,
KIJTacCU(HMKAIHS, MEPHOANIHOCTh, HAONIOIEHUE, DKCIIEPHUMEHT, MOAEIHPOBAaHUE, W3MEPEHHE, MOJIENb,
sIBIIEHNE, TAPHUKOBBIHN 3((HeKT, TEXHOIOTHS, MaTEpPHAIBL.

®duzmka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKJIAJ, U30TOIBI, PaAHOAKTUBHOCTb,
MOJIEKYJa, OJIIEKTPHUYECKUN 3apsjl, TMPOBOAHHUKH, TMOIYNPOBOAHUKH, IUIEKTPHUKH, (HOTORIEMEHT,
BEIIECTBO, Teno, OOBEM, arperaTHoe COCTOSHWE BEMIeCTBA, Ta3, pPAacTBOpP, PacTBOPUMOCTb,
KpUCTaJUTMYECKass pPEemeTKa, CIUIaBbl, (U3NYECKHe BENWYMHBI, EIWHHUIBI H3MEPEHHUs, KOCMHUYECKOoe
IIPOCTPAHCTBO, IIAHETHI, 3BE311b1, CoHIIE.

buonorums:  ¢dotocmHTE3, nBIXaHWe, OwWocdepa, DdKOCHCTEMa, MUHEpaIbHBIE yIOOpEHWS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHEIE BEIECTBA.

I'eorpadms: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIC IOPOIBI, IOJIC3HBIC HMCKOTAacMbIe,
TOTLTUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUS ITPOI'PAMMBI 110 XMMHHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JImgaHOCTHBIE Pe3yNbTaThl OCBOCHHS MIPOTPAMMBI OCHOBHOT'O O0IIIEro 00pa3oBaHUs JTOCTHTAIOTCS B
xo/le OOy4eHHsT XMMHUHU B €IWHCTBE Y4eOHOW M BOCIIHMTATENBHOHN AESITEIPHOCTH B COOTBETCTBHUU C
TPAIWIIMOHHBIMA POCCHUHCKHMH  COIUOKYJIBTYPHBIMH W JIyXOBHO-HPaBCTBEHHBIMH II€HHOCTSIMH,
MPUHATHIMH B OOII[ECTBE MPaBIWIIaMH U HOPMaMH MTOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHHUSA,
CaMOpPa3BUTHS M COIMATTU3AIINHN 00YJIarOIINXCS.

JImgaHOCTHBIE PE3yNhTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIONIMXCS PYKOBOJCTBOBATHCS CHCTEMOU
MTO3UTHBHBIX IEHHOCTHBIX OPHEHTAINI U PACITUPEHNE OIbITA JASITETFHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B
YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KyIbTypHOMY, HCTOPHYECKOMY ¥ HAyYHOMY
HACJIETUIO, TIOHUMaHHS 3HAUYEHUS] XUMHUYECKONH HAYKH B JKU3HU COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH
BJIQ/IETh JOCTOBEpHOW WHGOpMAIe O TEepeAOBhIX MJOCTIKEHUSX W OTKPBITHSX MHPOBOW U
OTEUYECTBEHHOIN XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOICTBE MUpPa 1 OOIIECTBa;

2) rpaIaHCKOro0 BOCIUTAHUSA:

MIPEJICTABICHUSI O CONHMAIBHBIX HOPMaxX W MpPaBHUIIaX MEXIUYHOCTHBIX OTHOIICHUH B KOJUIEKTHBE,
KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, YIeOHOMCCIeI0BaTENFCKO, TBOPUYECKON
W JpYruX BUAAX MAEATENBHOCTH, TOTOBHOCTM K pa3HOOOPa3HOM COBMECTHOM MEATENbHOCTH NpU
BBITIOJTHEHUN Y4EOHBIX, MMO3HABATENLHBIX 3aJay, BHIMOJHEHUH XUMHUYECKHX SKCIEPUMEHTOB, CO3aHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHsI K B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIM B Mpolecce 3Tol ydeOHOU
JIeATENIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IMOBEIEHHE M TOCTYNKH CBOMX TOBapHIIEH C MO3MLIHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

MHUPOBO33pEHUECKHE IPEJICTABICHUS O BEIIECTBE M XUMHMYECKOM peakliu, COOTBETCTBYIOIIHE
COBPEMCHHOMY YPOBHIO PAa3BUTUA HAYKH U COCTABJIAIOIINEC OCHOBY JI IMOHUMAHUA CYHIHOCTHU Haquoﬁ
KapTUHbl MHUpa, NPCACTABICHUSA 06 OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHUA IMPUPOABLI, B3aUMOCBA3AX
YeJI0BeKa C MPUPOIHON CpeIoi, O POIN XMMHHM B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

IMMO3HABATCJIbHLIC MOTHUBBI, HAITPABJICHHBIC HA MOJYYCHUC HOBBIX 3HAHUH 10 XUMHU, HGO6XOZ[I/IMLIC
JUisi  OOBSICHEHUs HAOJIOaeMBIX MPOIECCOB U  SBJICHWIA, MO3HABATEIbHOW, WH(POPMAIIMOHHOW U
YUTATEILCKONH KYJIBTYpBl, B TOM YHWCIIE HAaBBHIKOB CAMOCTOSITENBHOW PadOTHl ¢ y4eOHBIMH TEKCTaMH,
CIIPABOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUYESCKUMHU CPEJCTBAMH HH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOy4YeHHI0 W TO3HAHMIO, JIF0OO3HATEIBLHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
€camMo00pa30BaHMIO, TPOEKTHOW W MCCIENOBAaTENLCKOW MAEATENBHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBICHHOCTH U YPOBHS 00YYEHUS B JalbHEHIIIEM;

4) ¢popmMupoBaHus KyJIbTYPbI 310POBbS:

OCO3HAaHMWEC HCHHOCTH XKU3HU, OTBETCTBCHHOI'O OTHOLICHUA K CBOCMY 310POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 KU3HU, OCO3HAHWE IOCIEACTBUN M HENPHUATHE BPEAHBIX MPUBBIUEK (YHOTpeOIeHUs
AJIKOTOJI5, HAPKOTHUKOB, KYPEHHUS), HEOOXOIMMOCTH COOFOICHHUS TPaBUII O€30MTACHOCTH TP O0pAIeHNH C
XUMHIYECKAMH BEIIECTBAMU B OBITY U PEabHON )KH3HH;

5) TpyaoBoro BocnuTaHus:

WHTEpEC K MPAKTHIECKOMY U3yUeHUIO mpodeccuii  Tpya pa3InyHOTO Poja, YBaXKEHUE K TPYAY U
pe3ynpTaTaM TPYAOBOH NEeATENbHOCTH, B TOM YHCIIE Ha OCHOBE NMPHUMEHEHHs IMPEIMETHBIX 3HAHUU IO
XUMHH, OCO3HAHHBIN BBIOOP HWHIWBUAYAIBHONH TPAGKTOPHH NPOMOIDKEHHS O00pa3oBaHUA C y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H IOTPEOHOCTEH, yCIIeTHON
po(heCCHOHANBHON NIEATENIEHOCTH U Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npoheCCHOHANIBHON Cpejie;

6) IKOJIOrHYeCcKOro BOCIIUTAHUA:



9KOJIOTHYECKH IIeJIecCO00pa3HOe OTHOIICHHE K IPUPOIe KaKk UCTOYHHKY JKU3HU Ha 3eMJie, OCHOBE €&
CYIIIECTBOBaHMWS, IMOHMMAaHWE IEHHOCTH 3I0pPOBOrO0 M 0Oe30macHOro obpasa >XWU3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3UYECKOMYy W IICHXMYECKOMY 30POBBIO, OCO3HAHHME ILIEHHOCTH
coOJroieHrss mpaBuiI 0E30MacHOTO TOBEAEHHS TMpH paboTe C BEmIeCTBAMH, a TaKKe B CHUTYaIHsX,
YTPOKAIOMIHNX 3OPOBBIO H KU3HH JIIOJEH;

CIIOCOOHOCTH TPYWMEHSTh 3HAHWS, IOJIydaeMble TpU HM3YYCHWH XUMUH, Ui DPEIIeHHs 3ajad,
CBSI3aHHBIX C OKPYXKaIoIllle MPUPOJHONW CPEJOW, /Jid TMOBBIIMICHUS YPOBHS SKOJOTHYECKON KYJIbTYpHI,
OCO3HAaHUS TII00ATFHOTO XapaKTepa SKOJIOTHIECKUX MPoOJIeM U ITyTel HX PEIIeHHs TOCPECTBOM METOI0B
XUMHH, OSKOJOTMYECKOTO MBIIIIEHUS, YMEHHS pPYKOBOJACTBOBATECSA WM B  II03HABATEIIBHOM,
KOMMYHUKATHUBHOM U COLIMAJIEHOM MPaKTUKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMerampeaMEeTHBIX pe3yNbTAaTOB BBIACISAIOT 3HAUYWMBIE IS (DOPMHUPOBAHUS
MHUPOBO33pEHHsI O0IIeHayYHbIe TOHATHS (3aKOH, TeOpws, PUHIUI, TUIOTe3a, (aKT, CUCTeMa, TpoIiece,
SKCIIEPUIMEHT W JIPyTroe.), KOTOpPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax Hu
MO3BOJISIIOT Ha OCHOBE 3HAHWHN M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABIEHIE O IEJIOCTHON HAaydHOU
KapTHHE MHUpa, W YHHUBepcaJbHbIE Yy4eOHbIe MAeWcTBUS (TO3HABaTENbHBIE, KOMMYHHUKAaTHBHBIC,
PETYIATUBHBIE), KOTOphle OO0ecrednBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIIbHOMY
TUTAHWPOBAHUIO M OCYIIECTBICHUIO YUeOHOU MesTeNbHOCTH.

ITo3naBaTebHBbIC YHUBEpPCAJIbHbIE YUeOHbIe AeiicTBUS

Ba3oBble Jlornyeckue aeiicTBus:

YMEHHUSL HCIIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU 3HAHMM: PacKpHIBATh
CMBICJT XUMHYECKUX TMOHATHHA (BBLACNIATH UX XapaKTEPHBIC NMPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C
JIPYTHMU TIOHSATHUSIMHU ), HCTIOJIB30BATh TIOHATHS JUIsl O0BSICHEHUS OTICIILHBIX (PAKTOB U SIBJICHUH, BRIOUPATH
OCHOBaHUS W KPUTEPUU IS KIACCU(UKANUU XWUMHUYCCKUX BEIISCTB W XUMHUCCKUX PEAKIIHA,
YCTaHaBJIUBATb MPUYUHHO-CIICACTBCHHLIC CBA3HU MCKIAY O6’beKTaMI/I HU3y4uCHHA, CTPOUTH JIOTHUYCCKHUC
pacCyKacHusd (I/IH[[yKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaHOFI/II/I), J€J1aTh BbIBOAbBI U 3aKJIFOUCHU S,

yMEHHE TPHUMEHSATh B TPOLECCe TMO3HaHWS NOHATHA (IpEeAMETHbIE M MeTalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, HCIIONIb3yeMbIe B XUMUH, TPE0OPa30BBIBAThH IIMPOKO MPUMEHSIEMbIE
B XMMHUHU MOJICJIBHBIC MPEICTABICHUS — XUMHYCCKUH 3HAK (CMMBOJI 3JICMEHTA), XUMU4eckas Gopmya u
ypaBHEGHUE XMMHUYCCKOW PEaKIUU — MPH PEUICHHU Yy4eOHO-TIO3HABATEIBHBIX 3a1ad, C YYETOM ITHX
MOJCJIBbHBIX HpCILCTaBJIeHI/Iﬁ BbBIABJIIATE W XAPAKTCPU30BATh CYHICCTBCHHBLIC IIPU3HAKKU U3YYACMbIX
O6L€KTOB — XHMHYCECKHX BCHICCTB U XHMHYCCKHUX pCaKHHﬁ, BBISIBJIATH O6HH/IC 3aKOHOMCPHOCTH,
MMPUYIUHHO-CIICACTBCHHLBIC CBA3U U ITPOTUBOPCYUA B U3YUACMBIX ITPOLICCCAX U ABJICHHUAX.

ba3zoBrble ucciienoBarejbckue el cTBUA:

YMCHHE HCIIOJb30BAaTh IMOCTAaBJICHHBIC BOIIPOCHI B KAYECTBC MHCTPYMCHTA ITO3HAHMUA, a TAKIKC B
Ka4yeCTBE€ OCHOBbI AJIs1 (I)OpMI/IpOBaHI/Iﬂ TUIIOTE3EI 11O MPOBEPKE NPAaBUIIbHOCTH BBICKA3bIBACMBIX CyX(HCHHﬁ;

OpuoOpeTeHHe OMbITa MO I[UIAHUPOBAHWIO, OPraHW3alldl H  TMPOBEACHUIO YYCHUYECKUX
9KCIEPUMEHTOB, yMEHHE HaOJIoIaTh 3a XOAOM Mpolecca, CaMOCTOATENBHO MPOTHO3HPOBATH €ro
pe3yabTaT, opMyITUpOBaTH 000OIICHHS U BEIBOIBI 10 Pe3yJibTaTaM MPOBEASHHOTO OIbITA, UCCICI0BAHUS,
COCTaBIISITh OTYET O POICTaHHOI paboTe.

PaGora ¢ nundopmanueii:

YMEHHE BBHIOMpaTh, aHATH3UPOBATh M HHTEPIPETHPOBATH HH()OPMAIIHIO PA3IHYHBIX BUIOB U (HOpM
MIPEJICTABJICHHUS, TTOIy9aeMyI0 M3 Pa3HBIX WCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUIECKOTO
COJIeprKaHus, CIpaBOYHBbIC TTOCOOMs, pecypchl MIHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO U
HEJIOCTOBEPHYIO WH(POPMAIHIO;

YMEHHE TPUMEHSTh pa3jMyHble METOABl M 3alpochl NpU TMOUCKE W 0TOOpe WHGpOpMAIUH U
COOTBETCTBYIONIUX JMJAaHHBIX, HEOOXOMUMBIX JUIsl BBHITIOJHEHHS Y4YeOHBIX W II03HABATENBHBIX 3ajad
ompeAeNnEHHOr0 THIA, TMPUOOPETeHHWE omnbiTa B 00JacTH  WCHONB30BaHUA  MH(POPMAIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTWH, OBJQJICHWE KYyJIbTypOil aKTHBHOTO WCIOJB30BAHHUA Pa3IHIHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSATEIHHO BBHIOMpATh ONTUMANBHYIO (POpMY IpencTaBieHHs WHOOPMALUU U



WITIOCTPUPOBATH peliacMbIe 3a/Ia4H HECTIOKHBIMU CXEMaMH, JIarpaMMaMu, TPyrUMH (GopMaMu rpaduku
1 UX KOMOMHALIMSIMH;

YMEHHE UCTIOIB30BaTh U aHATM3UPOBATh B MIpoIecce yueOHO 1 MCCeI0BaTENbCKOM IeATeIbHOCTH
WHGOPMAIIMIO O BIUSHUHM MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIOPTa HAa COCTOSHUE
OKpYKaroller NpupoHOM Cpebl.

KoMMyHHKaTHBHbIE YHHBepcaJlbHbIe y4eOHbIe elicTBUA:

YMEHHUS 3a7aBaTh BOIPOCHI (B X0JI¢ AUAIOTa M (MK ) AUCKYCCHH ) TIO CYIIECTBY 00CYKIaeMOU TEMBI,
(hopMyIIMpOBaTH CBOM MPEUIOKEHNST OTHOCUTEIHHO BBITOTHEHUS MPEITIOKEHHOHN 3a/1a4H;

YMEHHS TPECTABIATH IMONyYEHHBIE Pe3yJIbTaThl MMO3HABATENHFHOW MEATENBHOCTH B YCTHBIX W
MUCHPMEHHBIX TEKCTaX; JIeNaTh MPE3eHTALWI0 Pe3yJIbTaTOB BBIMOJIHEHHS XHUMHYECKOTO JKCIIEPHMEHTa
(;mrabopaTopHOTO OmBITa, Ta00PaTOPHON PaOOTHI IO MCCIETOBAHUIO CBOHCTB BEIIECTB, yUEOHOTO MPOEKTa);

yMEHHS Y4YeOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW ITO3HABATENFHOW U
WCCIIEIOBATEIBCKON JESTeTFHOCTH TPW DPEUICHHH BO3HUKAIOIIMX IMPOOJIEM Ha OCHOBE y4€Ta OOIIHMX
WHTEPECOB M COTJIACOBaHWS TO3WIUN (0OCYKIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD,
KOOpIMHANNS COBMECTHBIX NEHCTBHI, OIpe/eeHne KpUTEpHEeB IO OIEHKE KadecTBa BBITOIHEHHON
paboTsl U pyTHe).

PeryisiTuBHBIE YHHBepCAJIbHbIE y4eOHbIE TeCTBUS:

YMEHHE CaMOCTOSTENIbHO OIpPeNessTh IeTH JEATeIbHOCTH, IUIaHHPOBAaTh, OCYIIECTBIISTH,
KOHTPOJINPOBAaTh M TPHU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO NESTENHFHOCTh, BHIOMpATh HambOoiee
3¢ (heKTUBHBIE CITOCOOBI pelIeHns] YIeOHBIX W MO3HABATEIHHBIX 3a/1a4, CAMOCTOSTEIHHO COCTABIATH MIIH
KOPPEKTUPOBATh MPEUIOKCHHBIA aJITOPUTM JCHCTBUN MPH BBITIOJHEHUH 33JIaHUN C yYETOM MOTyUSHUS
HOBBIX 3HaHUH 00 U3yyaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIHSIX, OIICHUBATh COOTBETCTBUE MOTYyUYESHHOTO
pe3yabTaTa 3asBICHHOM IICJIM, YMEHUE HWCIOJIL30BaTh M aHAIW3UPOBATh KOHTEKCTHI, MpEIaracMpic B
YCJIOBUU 3aIaHUM.

HNPEJIMETHBIE PE3YJIbTATDI

B cocraBe mpeIMETHBIX pe3yJIbTaTOB 110 OCBOSHUIO 00S3aTEILHOIO COICPIKAHMUS, YCTAHOBIEHHOTO
JIaHHOU (peepalibHOM paboueli MPorpaMMoil, BBIICISFOT: OCBOCHHBIC 00YJYAIOIMMHUCS HayYHbBIC 3HAHHUS,
YMEHHS U CIIOCOOBI JACUCTBUH, crienu(UIeCKUe sl PeAMETHOM 001acT «XUMUS», BUIIBI JISATSIILHOCTH
M0 IMOJYYCHHUIO HOBOT'O 3HAHHUA, €TI0 MHTEPIpPETAlWU, npeoGpa3OBaHI/1}0 U IMPUMEHCHUIO B PAa3IMYHBIX
y‘IC6HI)IX " HOBBIX CUTYyallUIX.

K koHIiy oOyueHusi B 8 kjacce mpeaMEeTHBIC pe3yJibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OpPMHPOBAHHOCThH y 00YUAIOIIUXCSI YMEHUH:

®  PACKpHIBATH CMBICII OCHOBHBIX XUMHUYECKUX TIOHSATHI: aTOM, MOJIEKYJIa, XHMHYECKUI DIIEMEHT,
MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMECh (OJJHOPOIHAS W HEOJHOPOIHAS ), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAs W MOJICKYJISIpHAs Macca, KOJMYECTBO BEILECTBA, MOJb, MOJISIpHAS
Macca, MaccoBas IIOJII XMMHYECKOro 3JI€MCHTa B COCIUHCHHU, MOJISIPHBIH OOBEM, OKCHII,
KHCJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPUIATEIBLHOCTh, CTCICHb OKHCJICHHS, XUMHUYCCKas
peakiusi, KiacCH(UKAIMs PEaKI|il: PeaKkIMU COCAVHCHUS, PEaKIUU Pa3jiokKCHUS, PEaKIUu
3aMelICHHMSI, peaKIIui O0OMEHa, 3K30- M DHIOTCPMHUYCCKHUE PEaKIIUU, TSIUIOBOH 3 (EeKT peakium,
SJIPO aTOMa, JIEKTPOHHBIN CIIOH aTOMa, aTOMHas OpOUTalIb, PaIUyC aTOMa, XMMUYECCKas CBS3b,
ImoJjiApHasA W HEMOJIsIpHAasd KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KaTHOH, aHUOH, PaCTBOp,
MaccoBast JI0JIs BellecTBa (MIPOIEHTHAs KOHIICHTpAIHs) B PaCTBOPE;

®  JULTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TIOHATHI U IPUMEHSTh STH TIOHATHS TIPH
OIIMCAaHUM BEIIECTB U UX IPEBPALCHUM;

® JWCNOJB30BATh XMUMHUYECKYH) CHMBOJIMKY MJISi COCTaBICHHS (DOPMYIN BEIIECTB W YpaBHEHHU
XUMHYECKHUX PEaKIni;

o OIpeaAcCIATL BaJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHI)IX COCOAUHCHHUAX, CTCIICHb OKHCJICHUS
JJIEMEHTOB B OMHAPHBIX COCIUHEHHSIX, IPUHAICKHOCTh BEIIECTB K OMNPEAECNEHHOMY KiIaccy
coeMHEeHM 110 (hopMyIiaM, BU XUMUIECKOH CBs3H (KOBAJICHTHAS M NOHHAS) B HEOPTaHIMYECKUX
COCIMHEHUSX;



packpsiBaTh cMbIch [lepuoanyeckoro 3akona /1. M. MeHnneneesa: 1eMOHCTPHUPOBATh IOHUMAaHHUE
NEePUOJNUECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX OJJIEMEHTOB OT HUX TIOJOKEHHUS B
[lepromuueckoii cucteMe, 3aKOHOB COXPAaHEHHS MacChl BELIECTB, MOCTOSHCTBAa COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO YYEHHUs, 3aKOHA ABOTaAPO;

ONKCBHIBATh M XapaKTepU30BaTh TaOnuuHyoo (Gopmy Ilepmoguueckoil cucTeMbl XMMHUYECKUX
3JIEMEHTOB: Pa3NyaTh MOHITHUS «TJIaBHas HoArpynmna (A-rpymnmna)» u «modouyHas noarpymma (b-
TpyIMIia)», Majible 1 OOJbIINE IIEPHOAbI, COOTHOCHTH 0003HAYEHHS], KOTOPbIE MIMEIOTCS B Ta0JIHIE
«[lepuonnueckas cuctema xumudeckux snemeHToB [I. M. MeHneneeBa» ¢ UYMCIOBBIMH
XapaKTepUCTUKAMH CTPOCHMSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsij Aapa, oliee
YHCIIO 3JIEKTPOHOB U paclpeieieHHe UX M0 JIEKTPOHHBIM CIIOAM);

KJIaccu(UIMPOBAaTh XUMUIECKHE 3JIEMEHTbI, HEOPraHUIECKHE BEILECTBA, XUMHUECKHE PEAKLIUH
(TI0 UHCITy ¥ COCTaBy yYacCTBYIOIMX B PEAKIIMH BEIIECTB, TIO TETNIOBOMY 3D (]exTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3lUYHBIX KIJIACCOB,
HNOATBEP)KIasl OINMCAHWME IPUMEpPaMHM  MOJIEKYJSIPHBIX ~ yYPaBHEHHM COOTBETCTBYIOIIUX
XHMHUYECKUX pPEeaKiuii;

NPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX KauyeCTBEHHOTO COCTaBa,
BO3MOXXKHOCTHU MPOTEKAHHUA XUMHUUECKUX MPEBPALICHUH B Pa3IMUHBIX yCIOBUSIX;

BBIYHUCIISITH OTHOCUTEIbHYIO MOJIEKYJISAPHYIO U MOJISIPDHYIO MacChl BEIECTB, MAaCCOBYIO JOJIO
XUMHYECKOTO 3JeMEHTa Mo (QopMyJie COSIWHEHHs, MACCOBYIO JOJIIO BEIIECTBA B PacTBOPE,
MPOBOJMTH PACUETHI 0 YPaBHEHHUIO XUMHUUECKOW PEaKIHH;

IPUMEHATH OCHOBHBIE ONEPAlMX MBICIUTEIBHOMN JESITeNbHOCTH — aHAJIN3 ¥ CUHTE3, CPaBHEHUE,
00001IeHe, CHCTeMaTH3alHI0, KIacCU(PHUKALNIO, BBISIBICHUE TPUYMHHO-CIICACTBEHHBIX CBS3EH
— 7Sl M3y4YeHHs CBOWCTB BEUIECTB U XMMHYECCKHX PEaKIUH, €CTECTBCHHO-HAYYHBIC METOBI
No3HaHWsT — HaOJroneHWe, W3MepeHHe, MOJCITUPOBAaHUE, SKCIEPUMEHT (peanbHBI |
MBICTICHHBIH);

CJIEZIOBATh [IPAaBUJIaM IOJIb30BAaHHUA XUMUUECKOM MOCYI0H U TabOpaTOPHEIM 00OPYAOBaHUEM, a
TaKXXe IpaBuiiaM 00paIeHus C BELIECTBAMH B COOTBETCTBUH C MHCTPYKLUSIMH TI0 BBITIOJIHEHHIO
71a00paTOPHBIX XUMHYECKUX OIBITOB MO MOJIYYEHHIO M COOMpPAHHIO ra3000pa3HbIX BEILECTB
(Bomoponma w KHCIOpOAa), MPUTOTOBICHHUIO PACTBOPOB C OINpeAeiIEHHON MaccoBOHM moieit
PacTBOPEHHOr0 BEIECTBA, IUIAHUPOBATH U TPOBOJUTH XUMHUYECKHE OSKCICPUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB INEIOYEH M KHUCIOT C IOMOLIbI0 HHIUKATOPOB (JIAKMYC,
(henondranenH, METUIIOPAHXK U IPYyTHE).

K koHIiy oOyueHus B 9 kjacce mpeaMEeTHBIC pe3yJibTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXKaTh

c(OpMHUPOBAHHOCTD y 00YYAIOIIUXCSl YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUI: XUMUYECKHH JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHHOH, IPOCTOE  BEIIECTBO, CIIO)KHOE  BEILECTBO, BAJEHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTb, CTENCHb OKHCIIEHHUS, XUMHYECKas PpeakUus, XUMHUYecKas CBA3b,
Ter10Boi 3(h(HeKT peakiuu, MOjb, MOJSIPHBIH 00BEM, PaCTBOP, SIEKTPOJINTHI, HEIEKTPOJIUTHI,
ANIEKTPOJINTHYECKAsT JUCCOLMAINS, PeaklUy HOHHOIO OOMEHa, KaTalu3aTop, XMMHYECKOe
paBHOBecHe, OOpaTHMble W HEOOpaTHMBbIE pPEAKLUH, OKUCIUTEIbHO-BOCCTAaHOBUTEIbHbIE
peaKknuu, OKUCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBJIEHHE, aJJIOTPOMNKS,
aM(OTEpHOCTh, XUMHUYECKasl CBA3b (KOBAJICHTHAS, HOHHAS, METAJNIMYECKasl), KpHUCTAIIIMYEeCKast
pemeéTka, KOppO3Hs METaJIOB, CIUIABBI, CKOPOCTh XHMHYECKOH pEaKkLUuH, IMPerenbHO
nonyctuMas koHuentpauus 111K BemiecTsa;

WIIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX ITOHATHH U IPUMEHSTD 3TH IOHITHS IPU
OIMCaHMU BEILECTB U UX MIPEBPALCHUN;

HCIIOJIb30BaTh XUMHYECCKYIO CHUMBOJIUKY IJI1 COCTABJICHUA q)OpMy.]] BCUICCTB U ypaBHeHI/Iﬁ
XUMUYECKUX PEeaKLUi;

OMnpeaAciiATh BaJICHTHOCTL M CTCICHDL OKHUCICHHUA XUMHUUYCCKHUX JBJIEMCHTOB B COCOAMHCHUAX
pasIn4HOro COCTaBa, IIPUHAUIEAKHOCTh BEILECTB K OIPEAEIEHHOMY KilacCy COEIUHEHUH 1o



(dopmynaM, BUI XMMUYECKOH CBSI3H (KOBaJICHTHAs, HOHHAS, METAJUTNUECKAas) B HEOPTaHNYECKUX
COCIMHEHUSIX, 3apsi MOHA 10 XMMHUYECKOH (opMyse, XapakTep Cpeibl B BOAHBIX pacTBOpax
HEOPraHMYECKUX COeTMHEHHH, THIT KPUCTAIUTMIECKON PeIETKN KOHKPETHOTO BELIECTBA;
packpeiBaTh cMbIcn Ilepmogmyeckoro 3akona Jl. M. MenneneeBa M IEMOHCTPUPOBATH €r0
NOHUMAaHHWE: OMKCHIBATh U XapaKTepu3oBaTh TabMMuHylo ¢opmy Ilepuomuueckoil cucTeMsbl
XUMUYECKHX 3JIEMEHTOB: pa3indaTrh MOHATHS «TrJaBHas moArpymma (A-rpymmna)» u «moboyHas
noarpynna (b-rpynma)y», mansie u Oonplive MEpUoabl, COOTHOCUTh 0003HAUYEHHS, KOTOpPbIE
UMEIOTCSL B MEPUOJUYECKON TaONUIle, C YHCIOBBIMH XapakTEPHUCTUKAMH CTPOEHHS aTOMOB
XHUMUYECKHX 3JIEMEHTOB (COCTaB | 3apsi sapa, 00IIee YUCIIO SIEKTPOHOB U pacrpeieieHue UX
T0 BJIEKTPOHHBIM CIIOSM), OOBSICHATH 00IIKE 3aKOHOMEPHOCTH B U3MEHEHHHU CBOWCTB 3JIEMEHTOB
U UX COCAMHEHHH B MpeJesiax MalbIX MEPHOIOB U INIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUYECKHE PEaKLIUH
(mo uucny M cocTaBy YYAacTBYIOUIMX B PEAaKIUH BEHIECTB, MO TEIUIOBOMY A(PQEKTy, Mo
M3MEHEHUIO CTENICHEH OKUCIIEHUS XUMUIECKUX DIIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMHME W CHEIU(UUSCKHEe XUMHUIECKHUE CBOMCTBA IMPOCTHIX H
CJIOJKHBIX BEIIECTB, MOATBEPIKAas OMMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIMX XMMUYECKUX PEaKLINH;

COCTaBIJIATh YPAaBHEHUS JIEKTPOIUTHUECKOM TUCCOLMAIINN KUCIIOT, MEe04ei 1 COJIeH, TTOITHbIe
Y COKpAIIEHHBIC YPaBHEHUS PEaKInii HOHHOTO 0OMEHa, ypaBHEHUSI pEaKLINi, TOATBEP K JAIOIIHX
CYIIECTBOBAHHE T€HETHUECKOM CBSI3M MEK/Ty BEIIECTBAMHU Pa3IMIHBIX KIIACCOB;

pacKpelBaTh  CYIIHOCTh  OKHCJIHTEIBFHO-BOCCTAHOBHUTENBHBIX  peaklMid  MOCPEICTBOM
COCTaBJICHHS HJICKTPOHHOTO OalaHca STHX PEaAKIHA;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCIMOCTH OT MX CTPOCHUS], BO3MOKHOCTH IIPOTEKAHUS
XUMUYECKHX MTPEBPAILCHUN B Pa3INYHBIX YCIOBHSX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIO
XMMHUYECKOTO 3JIeMeHTa Mo (opMmyse COeTUHEHHUs, MaCCOBYIO JIONIO BEIIECTBA B pacTBOpE,
MPOBOJUTH PACUETHI 0 YPAaBHEHHIO XMMHUYECKOW PEeaKIui;

cOOJIOIaTh MpaBWIIa MOJB30BAaHUS XUMHYECKOH TIOCYI0i 1 1abopaTOPHBIM 000PyAOBaHUEM, &
TaKoKe TpaBHiIa OOpaIieHys ¢ BEIECTBAMU B COOTBETCTBHU C MHCTPYKIMSIMH TI0 BBITIOITHEHUIO
7Ta00paTOPHBIX XMMHYECKHX OIBITOB 10 TOJYYEHHIO M COOMpaHMIO Tra3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yTJIEKHCIIOro Ta3a);

NPOBOJIUTH PEAKIMH, MOATBEPKIAIONINE KAueCTBEHHBIH COCTaB pa3INYHBIX BEIIECTB:
pacrto3HaBaTh OMBITHBIM IyTEM XJIOpHUI-, OpOMHI-, HOAWN-, KapOboHaT-, Gocdar-, cunmkar-,
cynbhar-, THUIPOKCHI-MOHBI, KATHOHBI AMMOHHS ¥ HMOHBl HM3YYCHHBIX METaJUIOB,
NPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHWYECKHUX BEIIECTB;

IMPUMCHATH OCHOBHBIC OIICpaliun MBICIUTEIbHOMN ACATCIIBHOCTH — aHAJIM3 U CUHTE3, CPABHCHUC,
000011IeHNe, CHCTEMAaTH3aNHIO, BBISBICHHE IIPHYMHHO-CIIEACTBEHHBIX CBSI3eH — JUIS M3Y4eHHS
CBOMCTB BEIIECTB W XHMHYECKHX PEaKILHi, €CTECTBCHHO-HAy4YHbIE METOJBI ITO3HAHMSA —
HaOII0IeHNEe, N3MEPEHNEe, MOCINPOBaHNE, IKCIIEPUMEHT (PeaTbHBIA U MBICIICHHBIN).



TEMATUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoauuyecTBO 4acoB
Ne HaunmeHnoBaHue pa3iejioB H TeM JuieKTpoHHBIE (HH(POBDbIE)
KonTpoabHbie IIpakTuyeckue
n/n NMPOorpamMMbl Bceero o0pa3oBaTe/IbHbIE PecypcChl
padoTsI padoTsI
Paznen 1. [lepBoHayajibHbIe XUMUYECKHE OHSTHS
) TECTBOSHAHITL H HPAKTHACCKOH https://m.edsoo.ru/7f41837¢c
JeSITEIbHOCTH YeJIOBEKA
bubmmoteka IIOK
1.2 B 15 1
CHICCTBA I XHMHUHCCKHE PeaKiin https://m.edsoo.ru/7f41837¢c
Hroro mo pasnmeny 20
Pa3znen 2. BaxkHelinmue npeacTaBuTe Il HEOPraHNYECKUX BellleCTB
)1 Bo3nyx. Kucnopon. Ionsitre 06 6 Bubnunoreka [IOK
) OKCHIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kuciaorax u 3 1 bubmmoreka IIOK
’ COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. Pactsopsr. ITonstue 06 5 | ! Bubnunoreka [IOK
) OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIacChl 1 | | Bubnmnorexa [JOK
' HEOPTraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro mo pasnmeny 30

Paznen 3. [lepuoguueckuii 3axon u Ilepuoanueckasi cucreMa xuMuueckux 3jaemeHToB . U. MenneneeBa. CTpoeHue aToMoB. XUMUYeCKAst

c¢Bi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHDI

e peaknu

3.1

Ilepuoanueckuii 3aK0H 1
Ilepuoanueckas cucrema
XUMHYECKUX deMeHToB JI. 1.
Menneneesa. CTpoeHue aToma

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



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

XUMHYECKAsI CBIA3b.

3.2 OKHUCITUTENTBLHO- 8 Brbmmorera LIOK
https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIC PEAKIIUN
Bubnunoreka [IOK
Hroro o paszeny 15 https://m.edS(i.ru/7f418370
PezepBHOE Bpems 3 Brbmorexa LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

I[MPOI'PAMME



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

9 KJIACC

KoanuecTBo yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
KonTtpoabubie | IIpakTHueckne
n/n NPOrpaMMbI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsl
Pasnes 1. BemmecTBo U XuMHYecKue peaknuu
IToBTOpeHME U yriTyOacHHE 3HAHUH Bubnunoreka [IOK
1.1 5 1
OCHOBHBIX pa3JIeNoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX 4 Bubnmnoreka [JOK
' peaKITiit https://m.edsoo.ru/7f41a636
DIIEKTPONUTHYECKASI TUCCOITHATIHS. Bubnunoreka [IOK
1.3 8 1 1
XUMHUYECKHE pEaKIui B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTa/uibl M MX COeTMHEHUS
21 OOm1as XxapaKTepUCTHKA XUMUYECKUX 4 | Bubmumorexa [IOK
' anemeHToB VIIA-rpymmel. ["ajgoreHsr https://m.edsoo.ru/7f41a636
o | S ,
' DIIEMEHTO PYHIbL. L-cpa it e https://m.edsoo.ru/7f41a636
COCIIMHEHUS
s | e : | S
' JICMEEITOB VA-TPYIIHL. A30T, b uux https://m.edsoo.ru/7f41a636
COCIMHEHHUS
06
24 oneweston IVApymni, Vrepoan ; | ,  Bdworerlok
' ) PYTHBL Zepol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeTNHEHUS
Wroro no pazneny 25

Paznen 3.

MeTta/aabl M HX COeTUHEHHS



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

3.1 06 i 4 Bubnmnorexa [JOK
‘ e CpoTIETR METRTOR https://m.edsoo.ru/7f41a636
3.2 B i 16 Bubmmorexa [IOK
. QKHEHIITNE METAIUTBI U MX COCTUHCHHUS Dbt ecson ru/7i4 12636
Hroro mo paznmeny 20
Pasnes 4. Xumus u okpy:kaomas cpeia
4.1 B 3 Bubmumorexa [IOK
. eIIeCTBa U MaTEPHAJIbI B )KM3HH YEIIOBEKA it/ edsoo ru/TE4 12636
Hroro mo paznmeny 3
p 3 bubmuorexa IIOK
PR https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KounyecTBO 4acon Jata DyeKTpOoHHbIE U (POBHIE
i Tema ypoka Kontpoasnsie  IIpakTuyeckue o0pa3oBaTeJIbHbIE
n/n Bcero H3y4YeHus
padoThbI padoThI pecypcbl
1 IIpenmet xumuu. Posib XUMHUM B 5KU3HU | 01.cen bubmuorexa IIOK
geoBeka. Terna u BemecTBa https://m.edsoo.ru/ff0d210c
bubmunorexa IIOK
06.cen
2 [TonsTHE O METOAAX TTO3HAHUS B XUMHUH 1 hitps-/m.edsoo.ru/fi0d227e
[Ipaktnueckas padora Ne 1 «IIpaBuna
3 paboTHI B Ta0OPATOPHH U TIPHEMBI | bubmmoteka [JOK
oOparieHus ¢ 1ab0pPaTOPHBIM 08.ceH https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 YucTtele BemecTBa U cMecu. CriocoObl | 13.cen bubmmoteka IIOK
paszmeneHus cMecei https://m.edsoo.ru/ff0d26¢ca
e il I
PHMED P I5.cet  https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmuoreka IIOK
A 1 20.cen
6 TOMBLH MOICKyIHL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYCCKHE dJIEMEHTHI. 3HAKHU (CHMBOJIBI) | 22 cen Bubnroreka [IOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmoteka IIOK
] II 1 27.cen
POCTRIC 1 CHOXHBIC BEHICCTRA https://m.edsoo.ru/ff0d2a6¢c
bubmuorexa IIOK
- 29.cen
? ATOMHO-MOIEKYIApHOE yretie ! https://m.edsoo.ru/ff0d2d50
3 .
AKOH IOCTOSHCTBA COCTaBa BEUICCTB BuGmorexa [IOK
10 Xumnueckas Gopmyna. BaneHTHOCTD 1 04.0KT

ATOMOB XMMHYCCKHX 2JICMCHTOB

https://m.edsoo.ru/ff0d2eae



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
https://m.edsoo.ru/ff0d2eae

OtHOocuTelIbHAs aTOMHAs Macca.

bubmmoteka IIOK

11 06.0xT
OTHOCUTENbHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOT0 3JIeMEHTa B 11.0KT bubmmoteka IIOK
COoeTMHEHUHN https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemectsa. Monbs. MonsipHast 13.0KkT Bubnunoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SBICHUS. 18.0KT bubmmoteka IIOK
XuMHuIecKasi peaKIust https://m.edsoo.ru/ff0d37fa
15 ITpu3Haku 1 ycloBUs IPOTEKAHUS 20.0KT Bubnroreka [IOK
XUMUYICCKUX PeaKITHit https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHS MacChl BEIECTB. 25 oKT Bubnunoreka [IOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus KoaudecTBa, MacChl BEIIECTBA 27 OKT bubmuoteka IIOK
10 YpaBHEHUSAM XUMHUICCKUAX PEaKITHi https://m.edsoo.ru/ff0d5708
Kiraccudukarys XuMHIIeCKIX peakini Butmorexa LOK
18 (coenuHEHUs, pa3TIOKEHUS, 3aMCIICHHUS, 08.Hos https://m.edsoo.ru/f0d334
oOmeHa) J//m. .
M. B. JIoMOHOCOB — y4Y&HBIN- Butmorexa LOK
19 SHIGIIONETACT. OboSmetme 7 10.HO | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3alUs 3HAHUH
20 Kontponbnas padora Nel mo teme 15105 Bubmmorexa [IOK
«BermecTBa 1 XUMHYECKHIE PEAKITAIDY https://m.edsoo.ru/ff0d4290
Bosnyx — cmecs razos. CoctaB Bo3yXxa. Butmorexa LOK
21 Kucnopoa — sneMeHT U NpocToe BEUIECTRO. 17505 https-//m.edsoo.ru/fi0d448e
O3o0n //m. .
dusnveckre 1 XMMUYECKHE CBOMCTBA BuGmorexa [IOK
22 KHCJIOpOJa (peaKIMK OKUCIICHHUS, TOPCHHE). 22 Host

[Tousitue 00 OKCHIgax

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

CnocoObl NOJIy4YCHUSA KHUCJIOpOJa B

bu6mmoreka IJOK

23 712a00paToOpru U NPOMBILUICHHOCTH. 24 Host hitps-/m.edsoo.ru/ff0d497a
ITpumenenue kuciaopozaa
TeroBoi 3¢ (EeKT XUMHUIECKOH pPeaKITiy, BuGmorexa LOK

24 MOHATHE O TEPMOXHUMUYECKOM ypaBHEHHUH, 29 Host hitps-/m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMHUYECKHUX PEaKINIX
TommmBo (HedTh, yroiib 1 METaH). BuGmorexa LIOK

25 | JarpasieHue Bosnyxa, CTIocobst ero Olzex  hups:/m.edsoo.ru/ff0d4cda
MPeJOTBPALICHUS
[IpakTtuueckas padota Ne 3 mo Teme Bu6morexa LIOK

26 «loyuenue n co?npaHHe Kuciopona, 06.1ex https://m.edsoo.ru/ff0d4ae2
U3y4YCHHE €T0 CBOMCTBY

7 Bonopon — sneMeHT 1 pocToe BELIECTBO. 08.1eK Bubmmorexa [IOK
Haxoxnenue B mpupoze https://m.edsoo.ru/ff0d4dd0

23 du3nYecKre 1 XUMUIECKHUE CBOMCTBA 13.11eK bubmmoteka IIOK
Bojopona. [Ipumenenue Bomopoaa https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KMCIOTAX U COJAX 15.nex Egg:_l/d/;rifs(iojl 04502

30 CrniocoObI Oy4eHHs BOIOPOJa B 20.10K Bubmumorexa [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaxtraeckast padota Ne 4 o Teme BuGmorexa LIOK

31 «lonyneime i cobupaitne BOA0pOAR, 2206k | hitps://m.edsoo.ru/ff0d4f42
U3y4YCHHE €T0 CBOMCTBY

32 MousipHblii 00bEM ra30B. 3aKOH ABOraapo 27.nex Egg?;ﬁiﬁiiori 05406
Brruncienus o0béMa, KOJIMUECTBA BEILIECTBA Butmorexa LOK

33 ra3a 1o ero U3BECTHOMY KOJINYECTBY 10 518 https-//m.edsoo.ru/f0d55a0
BEIIECTBA WIH 00BEMY
Brruucnenns 00bEMOB ra3oB 10 YpaBHEHHIO BuGmorexa LIOK

34 peaKIiy Ha OCHOBE 3aKOHA O0BEMHBIX 12.5HB

OTHOIIICHUH Ira30B

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
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bubmmoteka IIOK

i 17.s16B
35 Ou3nvecKre U XUMHUIECKHIE CBOMCTBA BOIbI hitps-/m.edsoo.ru/ff0d587a
36 Coctas ocHoBauuii. [Tonstue 00 19.sHB Bubnmnorexa [IOK
WHIAKATOPax https://m.edsoo.ru/ff0d59e2
57| nenavemenmuss pacraopss. Masoonas o bbmorera LIOK
. PACTROPEL. A 24.5HB  hitps://m.edsoo.ru/ff0d5b40
BEIIECTBA B PacTBOpE
[Ipaxtraeckast padora Ne 5 o Teme
«[IpuroroBneHne PacTBOPOB C bubmmoteka [JOK
38 .. . .
OIpEAENHEHHON MaCCOBOM JOJIEHN 26.5HEB https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA
39 KontponbsHas padorta Ne2 1o Teme 31 sHB Bubnunoreka [IOK
«Kucnopon. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcufbl: cocTas, KtaccupuKanus, 02.den bubmuoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
y Ho:y:e}me 1/(1) ():(I/I:[I/I‘IGCKI/IZ C(];)ZﬁZTBa BuGmorexa LIOK
KHEIOTHBIX, OCHOBHBIX H aMPOTEPHEIX 07.geB  hitps://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KIacCUpUKaIus, 09.den bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonydyenune u XUMUYECKUE CBONCTBA 14.den Bubnroreka [IOK
OCHOBaHUil https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukarms, 1 bubmuoreka IIOK
44 6.¢des
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
buomuoteka IIOK
i 21.¢eB
45 [TomydyeHne 1 XUMHUYIECKHAE CBONCTBA KHCIIOT https-//m.edsoo.ru/f0dfee?
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI 28.dben bubmmorexa [IOK
MOJIYYCHUS, XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [Ipaxtrueckast padota Ne 6. Permenme 01.map Bubnunoreka [IOK

SKCHICPUMCHTAJIBHBIX 3a71a4 10 TCMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHEIC KJ1aCCBI HCOPraHN4CCKUX

COCAUHEHUID)

48 I'enetnyeckas cBs3b MEXKAY KlaccaMu 06.Map Bubmmorexa [IOK
HEOPTaHWYIECKUX COCTUHEHHI https://m.edsoo.ru/00ad9a50

49 O0600mIeHre U cUcTeMaTH3aIHs 3HAHUN 13.map Egszlf/ﬁilili(iori/mad%bz
Kontponbnas padota Ne3 o teme

50 "OCHOBHLIevKnaCCH HEOPTaHUIECKUX 15.Map E;Isi;;rzii.ori /00ad9ela
coennHeHH"
[NepBbie MOMBITKH KiacCHpUKAITUH BuGmorexa LOK

51 XUMUYECKUX 37eMeHTOB. [loHsATHE O 20.map https://m.edsoo.ru/00ad9ffa
TPYMIIax CXOJHBIX 3JIEMEHTOB
ITepuoanueckuii 3axoH u [lepuoandeckast Butmorexa LOK

52 cUCcTeMa XUMHUYECKuX 3JieMeHToB JI. 1. 22.map https://m.edsoo.ru/00adas2c
MenaeneeBa

53 [lepuoasl, rpynmsl, NOATPYIIIBI 03.amp Ezsgl;l/;rililasﬁ)orlj/OOadaSR

54 Crtpoenne atoMoB. CocTaB aTOMHBIX sIep. 05.amp Bubnunoreka [IOK
Nzotons https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI0UYEK aTOMOB BuGmiorexa [IOK

55 anemenToB [lepuoamueckoii cuctemsr J1. U. 10.amp hitps-/m.edsoo.ru/00ada6be
Menpaeneena
XapakTepucTHKa XUMHIECKOTO 3JIEMEHTa TI0 BuGmorexa LOK

56 ero nosoxxeHuto B [lepuoauueckoil cucreme 12.amp https-//m.edsoo.ru/00ada824
JI. 1. MenneneeBa
3nauenue [leproamueckoro 3aKoHa i

57 pa3BUTHUA HayKH U npaktuku. J. 1. Bubmmorexa [TOK
MeHpeneeB — y4u&HBbIN, eAaror u 17.anp https://m.edsoo.ru/00ada96e
TpaXxJTaHuH

53 DIIEKTPOOTPHUIIATEITHFHOCTH aTOMOB 19.amp Bubnunoreka [IOK

XHUMHUYCCKHX DJICMCHTOB

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

bubmmoteka IIOK

24 .amp
> VoHHas XUMHECKas CBsI3b ! https://m.edsoo.ru/00adac34
bubmmoteka IIOK
K 1 26.amp
60 OBAJICHTHASI MOJIAPHAS XUMHUYECKasl CBS3b hitps-/m.eds0o.ru/00adaab8
61 KoBaneHTHast HeNoJIsIpHAs XUMUYECKast | 02.Mmaii Bubnunoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
o bubmmoteka IIOK
08.Mmaii
62 Crenes okucaCHA ! https://m.edsoo.ru/00adae28
63 OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC | 15 Mait bubmuorexa IIOK
peaKIiu https://m.edsoo.ru/00adb076
o bubmuorexa IIOK
17.mait
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIH 1 hitps-/m.eds0o.ru/00adb076
65 Kontponbnas padora Ne4 o teme | 22 Mai Bubmumorexa [IOK
«Ctpoenne aroMa. XUMHICCKAs CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHbrii ypok. O000IICHNE U ! 24 Maii Bubnroreka [IOK
cUCTEMAaTH3aI1s 3HAaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbrii ypok. O000IICHNE U | 29 Mai Bubnroreka [IOK
cUCTEMAaTH3alUsA 3HAHUNI https://m.edsoo.ru/00ad9cb2
68 Pezepsusiii ypok. O0o0mmeHue u | 31 Mait Bubmmorexa [IOK
cHCTeMaTH3aIus 3HAHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacoB

DJIeKTpOHHBIE HH(POBLIE

Ne Tema ypoxa KoHTposbHbIe IMpakTHyeckue Aara o0Opa3oBare/ibHbIe
n/n Bcero H3y4eHHS
padoThI padoThI pecypchbl
[Tepuonnueckuii 3axkoH. [lepuonnueckas BuGmorexa LIOK

1 cucTeMa XUMHIeCKuX anemMeHToB 1. 1. 1 01.cen https://m.edsoo.ru/00adb59%
Menpaeneena
3aKOHOMEPHOCTH B U3MEHEHHUH CBOIICTB BuGmorexa LOK

2 XUMUYECKUX JIEMEHTOB MEPBBIX TPEX 1 07.cen https-//m.edsoo.ru/00adb6b6
MepHOI0B

3 Kiraccudukanus 1 HOMEHKIaTypa | 08.cen Bubnunoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XUMHAYECKOI CBSI3U U THUIIBI | 14.cen bubmuoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 «IloBTOpeHME U yTiyOIcHNE 3HAHUN 1 1 15.cen
OCHOBHBIX Pa3/IeNIoB Kypca § Kiacca»

6 Knaccudukanus XuMHUECKUX peakuii Mo | 21 cen Bubmumorexa [IOK
pa3IMIHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XUMHUUYECKOMN Butmorexa LIOK

7 peakuuu. [ToHSITHE O TOMOTEHHBIX U 1 22 cen https-//m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIUIX
[TonsiTHE O XUMHUYECKOM PaBHOBECHH.

g DakTOpHI, BIHUAIONTNE HA CKOPOCTH | bubmoteka [JOK
XUMHUYECKOM peaky U MOJIOXKEHUE 28 cen https://m.edsoo.ru/00adc28c
XUMUYECKOTO PABHOBECHS

9 OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC | 20 cen Bubnmnorera [JOK
peaKITu https://m.edsoo.ru/00adcade
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Teopus 31EKTPOTUTHIECCKON

bubmunorexa IIOK

10 nucconnaiuy. CHIbHBIE U ci1a0ble 05.0KT https://m.edsoo.ru/00adcd68
SIEKTPOJIMTHI — ]

. bubmuoreka IIOK

1 HomHtie ypapHeHi peaxtiit Q00T tpsu/im.edsoo.ru/00add448
Xumudeckue CBOMCTBAa KUCIOT U Bumiorexa LIOK

12 OCHOBaHHII B CBETE MPEACTaBICHUI 00 12.0KT hitps-/m.edsoo.ru/00add5ds
SIEKTPOIMTHIECKOM AUCCOLHUALII — ]
XHUMHUYECKHE CBOWCTBA COJIEH B CBETE BuGmorexa LIOK

13 MpEeACTaBICHUH 00 3JIEKTPOIUTHIECKON 13.0KT https-//m.edsoo.ru/00add8b2
JIACCOLMALIAH o ]

bubmuoreka IIOK

14 II i 19.0kT

OHATHE O THAPOTHSE COneH https://m.edsoo.ru/00add9d4
bu6 OK

15 O06001IeHre U cHCTeMaTH3aIHS 3HAHUN 20.0xt h:tlpgl;l/;rzii /00addd 12

16 [IpakTnueckas padora Ne 1. «Pemenue 26.0KT Bubmumorexa [IOK
AKCTICPUMEHTAILHBIX 3371t https://m.edsoo.ru/00addbfa
KontponbsHas padorta Ne2 1o Teme BuGmorexa LIOK

17 «ONEKTPOIUTHUECKAS TUCCOLIUAITHS. 27 OKT https-//m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUK B PACTBOPAX» o ]

13 OO01mas XxapakTepUCTHKA raJOr'€HOB. 09 Hos Bubnroreka [IOK
XWMHYECKHE CBOMCTBA Ha TIPIMEPE XJIopa https://m.edsoo.ru/00addfe2
Xmoposogopoa. CostHast KHCIIOTA, BuGmorexa LOK

19 XUMUYECKUE CBOICTBA, MOTyUYCHUE, 10.1051 https-//m.edsoo.ru/00ade 104
PUMEHEHUE o ]
[IpakTrueckast padora Ne 2 o Teme BuGmorexa LIOK

20 «Ilomy4eHune coastHON KUCIIOTHI, U3yUEHHE 16.1051 httos://m.edsoo.ru/00ade348
¢€ CBOMCTB» P, ]
Brruncnenust o ypaBHEHUSIM XUMAYECKUX BuGmorexa LIOK

21 peaKuuii, eclii OJIMH U3 PEareHTOB JIaH B 17505

n30BITKE

https://m.edsoo.ru/00ade4 88
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OOmias xapakTepucTHKa 1eMeHTOB VIA-

bubmmoteka IIOK

22 23.Hos
CPYIIIBI https://m.edsoo.ru/00ade64a
AnIOTpONHBIE MOAU(PUKAIIMH CEPHI. BuGmorexa LIOK

23 Haxoxxmenune cepsl U e€ coeJuHEHU B 24 Host https-//m.edsoo.ru/00ade64a
npupoie. XUMHYECKUE CBOHCTBA CEPBI

4 CepoBoaopos, cTpoeHue, GU3NISCKUE U 30 505 Bubnmnorexa [JOK
XIMHYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA, BuGmorexa LIOK

25 (hm3uIecKre 1 XUMUYECKAE CBOHCTBA, 01.1eK hitps-//m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHUYECKUE PEaKITUH, JICKAIINE B OCHOBE
MPOMBIIIIIICHHOT'O CII0CO0a TOTyUeHHUS BuGmorexa LIOK

26 CEpPHOM KUCIOTHL. XUMUYECKOE https-//m.edsoo.ru/00adec8a
3arpsi3HCHUE OKPYKAOIIEH Cpebl 07.1eK
COEIMHEHUSIMH CEPHI

7 Brruncnenue MaccoBOM 10U BBIXO1a 08.1eK bubmuorexa IIOK
NPOAYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
OOm1as xapakTepuCTHKA 3IeMEHTOB V A-

73 TPYIIBL. A30T, pacIpoCTpaHEHUE B bubmoteka [JOK
npupoie, PU3NIECKHE U XUMUIECCKHE 14.1ex https://m.edsoo.ru/00adeeab
CBOICTBa

29 AMMUaK, ero GU3NIECKUe U XUMUICCKHUES 15.1exK bubmmoteka IIOK
CBOWCTBA, TIOJIYICHHUE U TIPAMCHEHHUE https://m.edsoo.ru/00adf004
[IpaxTraeckast padora Ne 3 o Teme BuGmorexa LIOK

30 «HovnyquHe aMMHaKa, U3y4eHue ero 21.1ex https-//m.edsoo.ru/00adf180
CBOHCTBY»

31 A3zoTHas KucnoTa, e€ Gpusndeckue u 22 J1ex Bubmumorexa [IOK
XIMHYECKHE CBOWCTBA https://m.edsoo.ru/00adf306

0 Hcnonb3oBaHWe HUTPATOB U COJEn 11.588 Bubnroreka [IOK

AMMOHUA B KaUCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adf518
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ynoOpenuii. XuMU4ecKoe 3arps3HeHue
OKpY>KaIoIleH cpeibl COeTMHEHUSIMHU a30Ta

doctop. Oxcua dhochopa (V) u

bubmmoreka IIOK

33 dbocdopHast kuciora, PU3NISCKHE U 12 5B hitps:/m.edsoo.ru/00adf68a
XUMHYECKUE CBOWCTBA, MMOTyYCHUE T '
HcnonwsioBanue pocdaToB B kauecTse BuGmorexa [IOK

34 MHHEpaITBHBIX YI0OpeHUH. 3arpsa3HeHue 18.5HB hitps-/m.eds0o.ru/00adfc20
NpUPOIHOI cpeasl hocdaramu — ]

35 Yraepol, pacipocTpaHeHUE B IPUPO/IE, 19 1B Bubnunoreka [IOK
(hM3UYEeCKUE U XUMHYECKUE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriepoja, ux pusmueckue u

36 XUMHUYECKHE CBOMCTBA. DKOJIOTHUCCKHE bu6nmoreka IJOK
MPOOJIEMBI, CBS3aHHBIE C OKCHIIOM 25 qHB https://m.edsoo.ru/00adfebe
yraepona (IV)

b K

37 VYronpHasg KUCIOTa U €€ CoNu 26.4HB hzs:l;l;;filiior 100ae006¢
//m. .ru
[Ipaxtraeckast padota Ne 4 o Teme BuGmorexa LOK

38 "IonyueHHe yrekuCioro rasa. 0l.des https://m.edsoo.ru/00ae027e
KadectBennas peakius Ha kapOoHaT-HOH"

[lepBoHavyanpHBIC TOHATHSA 00 BuGmorexa LIOK

39 OPTaHMHCCIHX BEMECTBAX KAk O 02.¢es https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiiepoja

N bubmmoreka IIOK

40 Kpemnuii u ero coennHeHus 08.cpen https-//m edS(I)_E) 1/002¢080a
[Ipaxtrueckast padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TEME Bubnmnoreka [IOK
«BaxxHeume HeMeTalIbl U UX 09.den https://m.edsoo.ru/00ae0bf2
COeIMHEHUS»

KontponbsHas padorta Ne3 1o Teme BuGmorexa LOK
42 «BXHCHILING HOMCTAIIBI 1 HX 15.¢es https://m.edsoo.ru/00ae0el8

COCIMHCHU
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O61ua;1 XapaKTCpUCTHKA XUMUYCCKUX
3JICMEHTOB — METaJII0B. MeTaminyeckas

bubmuoreka IIOK

43
CBSI3b U METAUTHIECKAS KPUCTATUTMIECKAS 16.den https://m.edsoo.ru/00ae103e
pemérka. du3nueckue CBOWCTBA METAILIOB
X I .
4 Dnextpoummeeri pix nampci binorera LIOK
P AR P 22.¢eB https://m.edsoo.ru/00ael 156
METaJIJIOB
OO011ue crnocoOb! MOIYUYCHHSI METAJLJIOB.
45 CrnaBsl. Beruucnenus no ypaBHeHHAM Bubmumorexa [IOK
XUMUYICCKUX PEaKITHi, €CIIN OJUH U3 29.dbes https://m.edsoo.ru/00ael 156
PEareHTOB COACPIKUT PUMECH
bubmuoreka IIOK
01.map
46 Homsitie 0 KopposHit METaIoB https://m.edsoo.ru/00ae1278
bubmuoteka IIOK
47 07.map
Ilenoumbie MeTanIs! https://m.edsoo.ru/00ae14b2
bubmuorexa IIOK
14.map
48 OKCHABL H THAPOKCHJBI HATPHS H Ka.lks https://m.edsoo.ru/00ae14b2
49 [llenouHo3emMenbHbIE METAIIIBI — KaJIBITUI 15.Map bubmmoteka IIOK
Y MarHui https://m.edsoo.ru/00ael5e8
bubmuorexa IIOK
B i 21.map
30 WIHCHIIHE COCAMHCHIL KaTbIutt https://m.edsoo.ru/00ael5e8
51 O0001IeHNE U CUCTEMATH3aLM 3HAHUI 22.map
52 JKécTkocTh BOABI M CLIOCOOL! €€ 04.amp bubmuoteka IIOK
YCTpaHCHHSI https://m.edsoo.ru/00ae1886
“ P}izlzTnzzcxaﬂopa60Ta i\@o 6 H(; é;reMe BuGmorexa LIOK
. TI)"B AAPLH METORR 05.amp https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 P N— 11.amp Bubnmnorexa [JOK

https://m.edsoo.ru/00aelc64
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https://m.edsoo.ru/00ae14b2
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55 Am¢oTepHbIe CBOWCTBa OKCHIA U 12.anp Bubmmorexa [IOK
TUIAPOKCUIA https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
XK 18.amp
36 eeso https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCHUIEI B conn xkene3a (11) 19.amp Bubnunoreka [IOK
n xene3a (111) https://m.edsoo.ru/00ae35e6
58 OO6o61eHue U cucTeMaTH3anus 3HaHuH 25.anp
“ gliallane:Ka:H pa60Ta3 i‘(ga7. P:m:HZIe Bu6mmorexa LIOK
et pHE/I HTAIBHBIX SANAT TO TEM 26.amp https://m.edsoo.ru/00ae3de8
«BaxxHelre MeTaIIbl U UX COSAMHCHUS)
Brruncnenvst o ypaBHEHUSIM XUMAYECKUX
o | e oo e s
AP . p ’ https://m.edsoo.ru/00ae1750
Brruncnenust MaccoBOH JIOJIA BBIXOJ1a 27.anp
MPOAYKTa PEaKINH
61 O06001IeHre U cCHCTEeMaTH3AIHS 3HAHUN 02.mait
62 Kontponbnas padora Ne4 o teme 03.Mai
«BaxxHelmre MeTaIIbl U UX COSAMHCHUS)
63 BemectBa 1 MaTepuansl B TOBCEAHEBHOM 16.Mait bubmmoteka IIOK
YKU3HU YeJOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsiI3HEHUE OKpY KaroIiei 17 Maii Bubnroreka [IOK
cpelnbl https://m.edsoo.ru/00ae4270
65 Ponp xuMuM B pelieHHH SKOJTOTHIECKUX 23 Mmaii Bubmmorexa [IOK
pobiieM https://m.edsoo.ru/00ae4270
66 PesepBHbrii ypok. O000IICHHE U 24 aii Bubnroreka [IOK
CHUCTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHbrii ypok. O000IICHNE U 30.Maii Bubnuoreka [IOK

CHUCTCMATHU3alIUsA 3HAHUHI

https://m.edsoo.ru/00adb33c
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PesepBHbrii ypok. O0o0IeHNE U
CHUCTEeMaTH3alus 3HAHU I

31.mait

bubmmoteka IIOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOJANYECKOE OBECIHHIEYEHHUE OBPA30BATEJIBHOI'O ITIPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

l'a6puensn O. C, OctpoymoB U. I', Cnankos C. A. Xumus. 8 knacc. YueOHuk. ba3zoBblil ypoBeHs. M.:
IIpoceemenue, 2023

TI'abpuensa, OctpoymoB, CrnanakoB: Xumus. 8 kimacc. Pabouas terpans. ba3ossiit ypoBers. @I'OC. M.:
[Ipoceemenue, 2023

Ia6puensn O. C, OctpoymoB U. I', Cnagkos C. A. Xumus. 9 knace. YueOuuk. M.: [Ipocsemenue, 2023

l'a6puensn, OctpoymoB, CnankoB: Xumus. 9 knacc. Pabouas terpans. bazoselii yposens. @I'OC. M.:
IIpocsemenue, 2023

METOANYECKHUE MATEPUAJIBI JJIS1 YAUTEJIA

TI'abpuensa O. C, OctpoymoB U. I', Cnaakor C. A. Xumus. 8 kmacc. YueOuuk. ba3zoBsiii ypoBerb. M.:
[Ipoceemenue, 2023

O. I'oruapyk Xumus. 8 kiacc. Jlumaktrnueckue MaTepraibl KO BceM AeiicTByroniiM yaeornkam. @I'OC,
M.: Ok3amen, 2019 r.

Slcrpebosa O.H. Iloypounsie pazpaborku mo xumur Kk YMK O.C. I'abpuansna, 8 kirace. M.: «BAKOy,
2019

Koncrantunosa W.: Xumust. 8 kiacce. Texnonorndeckue kapTel ypokos no yaeonuky O.C.I'abpuensHa.
®I'OC. «Yuurenny, 2020

labpuensu, bepeskun, Yimakosa. Xumus. 8 kinacc. KOHTposibHBIE M IPOBEPOYHbIE padoTh K yueOHuKY O.
C. I'abpuensaa. Beprukans. ®I'OC. M.: JIpoda, 2019

Mapmanosa I'.: Xumus. 8 knacc. I'padngeckne agukrantel. PI'OC. M: «Bakoy, 2017
I'a6puensn O. C, OctpoymoB U. I', Cnagkos C. A. Xumus. 9 knace. YueOuuk. M.: [Ipocsemenue, 2023

TI'abpmnsaa O.C., JlsicoBa I'.I. "Xumusa. 9 xmacc. IIpoBepodHble M KOHTPOJBHEIE pabOTH. ba3oBbrit
yposenb. ®I'OC". M.: [Ipocsemienue, 2023 r M.: [Ipocsemenue, 2023 r

TI'abpmansan O.C., Tpurybuak M.B. Xumus. CoopHUK 3am1a9 U ynpakaenuid. 9 kimacc. M.: IIpocBemienue,
2023

la6bpuensn O.C., Pynzutuc I'.E. Xumusa. 9 xnacc. [loypounsie miansl k yueOnukam. M.: «BAKO», 2019

Xumust. 9 knacc. KonrposbHeie u npoBepounsie padbotsl - ['abpuensn O.C., bepeskun I1L.H. u np. M.:
Hpoda, 2010

Mzyuaem xumurio, 9 kimace, Jnnakradeckoe mocodue, I'abpuensa O.C., Octpoymos W.I'., M.: bk u K°,
2003

MBanosa H.B. u np.: Xumus. 9 kmacce. TexHomorndeckune KapThl ypokoB 1o yueOHuky O.C.I"abpuensHa.
®I'OC. «Yuurenny, 2020

Mapmanosa I'.: Xumus. 9 knace. ['papuueckue qukrantel. @I'OC. M: «Bako», 2017



Tpodumona A. 1. Xumus. [lIkoapHBIN Kype B HANISIIHBIX Tabmumax M.: Dkemo, 2023 1

P. A. JIugun, B. b. Maprynuc "Xumus. 8-9 knaccel", M.: [Ipoda, 2002 r

Jlumte B.I1. CipaBoYHHMK HIKOJIBHKUKA IO XUMHH C pemenneM 3anad. 8-11 kmaccel. CII6 «JIutepay, 2002
Xomuenko WN.I". Pemenne 3amau mo xumun. M.: PUA «HoBas BosiHay, 2022

IMunpaukoBa H.H. Xumus 8-11 kimaccel. Cuctema 3aganuii mo teMaTudeckuM Oiokam. [Iporpamma O.C.
labpuansna. «Yuutensy, 2020

Henncosa O.1.: Xumus. 8-9 xiaccel. IIpaktuyeckue u KOHTpoJibHbIe paboThl. PI'OC «Yuutensy, 2022

Kouxkapos XK.A. Xumus B ypaBHeHUsAX peakuuil. «@enukcey», 2017

HOUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru/ — efuHast KOJUISKIUS HM(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB

https://uchi.ru/
https://resh.edu.ru/

https://onlinetestpad.com/

https://nsportal.ru/

AN

https://www.euroki.org/
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https://resh.edu.ru/
https://onlinetestpad.com/
https://nsportal.ru/
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