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INOACHUTEJIbBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs COCTaBIEHA
Ha OCHOBE TpeOOBaHMU K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM
IporpaMMbl OCHOBHOTO o0Iiero obpasoBanusi, npeacrasieHHbx B I'OC 00O, a
TaK)K€ Ha OCHOBE (elaepanbHOW pabouell MporpaMMbl BOCHUTAHUS U C YUYETOM
KOHIIENIMM TpENnojaBaHus y4eOHOro mnpenMera «Xumus» B 00pa30BaTENIbHBIX
opranuzauusx Poccuiickonn @enepanuu.

[IporpammMa 1o xXuMuUM JAa€T MNPEACTaBICHHE O LENsIX, OOWEH CTpaTeruu
oOydeHus, BOCIIUTAHUS U Pa3BUTUA OOYUaIOIIUXCS CPEICTBAMHU y4eOHOTO MpeaMeTa,
YCTaHABIMBAET  O00s3aTENIbHOE  NPEAMETHOE  COJAEpKaHHWE,  IpeaycMaTpUBaeT
pacupenesieHue €ro Io KilaccaM MW CTPYKTypHpOBaHUE II0 pas3jieiaM M TeMaM
OpOrpaMMbl 1O  XUMHUH, ONpPEIEIsAeT KOJIMYECTBEHHbIE M  KAYECTBEHHBIC

XapaKTEPUCTUKU COJIEpKaHus, PEKOMEHTYEMYIO
NOCIEAOBATENbHOCTE  M3YYEHHMsI  XMMHA C  Y4ETOM  MEXIOPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKH YYEOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN
oOyyJaroumxcsi, onpeaeasieT BO3MOKHOCTH MpeAMeTa JUIsl peaiu3aluu TpeOOBaHUM K
pe3yJbTaTaM OCBOEHHMSI OCHOBHOM 0Opa30BaTelbHOM MporpaMMbl Ha YpPOBHE
OCHOBHOT0 001Iero oO0pazoBaHus, a TaKke TPeOOBaHUM K pe3ysibTaTaM OOyueHUs
XUMUM Ha YpOBHE Ieleld HU3y4YeHHsl MpeaMeTa M OCHOBHBIX BHJAOB Yy4eOHO-
MMO3HABATEJIbHOM AESITENIbHOCTU 00YyYaroIerocs Mo OCBOCHUIO YYEOHOI0 COAECPKAHNUA.

3HaHWEe XHMHHM CIYXUT OCHOBOW Il (OPMUPOBAHHS MHUPOBO33PEHUS
oOyuJaromerocsi, €ro NpeACTaBICHU 0 MaTepPUATIbLHOM €IUHCTBE MHUPA, BAXXHYIO POJIb
UrparoT GopMupyeMble XMMHEH MpenCTaBICHUS O B3aUMONPEBPAIICHUSIX YHEPIUU U
00 DHBOJIIOIMM BEIIECTB B NPHUPOAE, O MyTAX PEIICHHUS NOO0aIbHBIX MPoOdIEeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKOM, MUIIEBOU H
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOJIeM 3APaBOOXPAHEHUS.

N3yuyenne xumuu:

CIOCOOCTBYET  peaji3allud  BO3MOXKHOCTEW  JJIi  CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIBTYPhI IUYHOCTH, €€ 001Iel 1 (PYHKITMOHAILHON TPaMOTHOCTH;
BHOCHUT BKJIaJ B (pOPMUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CHOCOOHOCTEM

OoOy4alolnXxcsi, HaBBIKOB HX CaMOCTOATEIbHOW  Y4eOHOW JIeATEIbHOCTH,

AKCIIEPUMEHTANIBHBIX W MCCIEAOBATEIbCKUX YMEHUH, HEOOXOAUMBIX Kak B
MOBCEIHEBHOM )KU3HU, TaK U B MPOPECCHOHATBHOMN EATENbHOCTH;

3HAKOMUT CO CHeUUM(UKOM Hay4dHOrOo MBIIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IVIsiIAa HA €JUHCTBO NPHUPOABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaroMIUXCs;



CrocoOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4HbIM 3HAHUSAM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOIMYECKOE
00pa3oBaHUE 00YYArOIITUXCS.

JlanHbIe HampaBieHUS B OOYYCHHHM XUMUHU OOCCICUYMBAIOTCS CIECIIM(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIM  SBISIETCS  MEJaroru4ecku
a/IaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUH Ha ONpeAeEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero 0O0pa3oBaHMs OPUECHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAJIBHBIX TOHSITHH XHMHH, OCHOB
HEOPraHMYECKOM XUMHHM W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATHI
OPTraHUYECKON XUMHH.

CrtpykTypa coaepkaHus HporpamMMbl MO XUMUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOr0 mnojaxojia Kk €€ mzydeHuro. Coaep:KaHHE CKIIAJIBIBAETCS U3 CHCTEMBI
IIOHATUN O XMMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI [IOHATUN O XUMUYECKON
peakiuu. OO0€e AT CUCTEMBbl CTPYKTYPHO OpPraHU30BaHbI [0 MPUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHUSI 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOro YpOBHSL:

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

— Ilepunoanueckoro 3akonHa /[. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHHUsI O CTPOCHUHU aTOMa U XUMUYECKOM CBS3H;

— TMpPEACTaBICHUN 00 HIEKTPOJIUTHYECKOM JUCCOIMALIMM BEIIECTB B
pacTBoOpax.

Teopernueckue 3HaAHUS PACCMATPUBAKOTCS HAa OCHOBE OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO
YPOBHS K JPYroMy, BBINIONHSAA (PYHKUUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEH MPAKTUYECKOrO0 MPUMEHEHUSI U MOJTYUYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKON COCTABIIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHUS K HAy4YHOMY 3HAHUKO U
METOJaM MO3HAaHUA B Hayke. M3yueHne XMMHUU MOPOUCXOIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MpeaMeToB: «OKpYKaIUid MUp»,
«buonorus. 57 knacce» u «duszuka. 7 Kiaacey.

[Ipy w3ydeHHUM XUMUU TNPOUCXOAUT (POpMUpPOBAHWE 3HAHWUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOM
JNEATEIPHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHPOBAHMM CUCTEMBI XMMHYECKUX
3HAaHUU — BaKHEUIMX (haKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKHUX TMOJIOKECHUH,
JOCTYMHBIX OOOOIIEHN MHUPOBO33PEHUYECKOTO0 XapakTepa, s3blka HayKH, B



OpUOOIIEHNHM K HayyHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHUH BEIIECTB U
XUMUYECKUX peakiui, B (POpMUPOBAHUM U Pa3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHOM U Y4eOHO-HCCIIEIOBATEIbCKOM
JESITeIbHOCTH, OCBOCHHM TPaBUJ OE€30MacHOr0 OOpalleHHsl C BEIIECTBAMHU B
MOBCEAHEBHOM JKU3HU.

[Ipu u3yyeHUM XMMHUHU HA YPOBHE OCHOBHOTO 00IIEro 0Opa30BaHUs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (GOpMHPOBaHHE WHTEIUIEKTyaIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOU K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbBHOMY MPUHATHIO PEIICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKOe MPHUOOIICHHE
oOyJaroumxcsi K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUs, (POPMHUPYIOINIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecIreueHne YCIOBUM, CIIOCOOCTBYIONMIMX MPUOOPETCHUIO 00YUYaAIOIITUMUCS
OTbITa Pa3HOOOPa3HOW AESITENIbHOCTH, MO3HAHHMS W CAaMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMH), MMEIOMINX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanue oOmEeNd (QYHKIMOHAIBHOM M E€CTECTBEHHO-HAYyYHOU
ITPaMOTHOCTH, B TOM 4YHCJE€ YMEHHA OOBSCHATH M OIICHWBATH SIBJICHUS
OKpY’KaloIIeT0 MHpa, WCIOJB3YysS 3HAHWUS W OMBIT, MOTYYCHHBIE MPU H3YYCHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHH MPOOJEeM B TOBCEAHEBHOW KHU3HU H
TPYAOBOM JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarooluxcss TIYMaHUCTUYECKHMX OTHOIICHUH,
MOHMMAHUSA IIEHHOCTH XUMHUYECKHUX 3HAHMWA JUIsI BBIPAOOTKH OSKOJOTHYECKH
L[EJIECOO0PA3HOr0 MOBEACHUS B OBITY W TPYAOBOM JAESATENBHOCTH B ILENIX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEGHHS OOIIEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpPOQMIISl U HANPaBICHHOCTH JaJIbHEHIIETO
oOy4eHwusl.

OOmiee YMCIO 4YacoB, OTBEACHHBIX JUIS HW3YYCHHS XHUMHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pazoBanus, coctapisieT 136 yacoB: B 8 kimacce — 68 yacoB (2
yaca B HeJlell0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHMUSA

8 KJIACC

IlepBoHayaJbHbIEe XUMUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena w BemectBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOJaxX MO3HAHMS B XMUMHH. UHCTbIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYJISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCTb aTOMOB XHMMHUYECKHX 3JIEMEHTOB.
3akOH IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OTtHOcUTENBHAST MOJIEKYJISIpHAs Macca. MaccoBast 101 XMMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KomnuectBo BemectBa. Monb. MonsipHas Mmacca. B3auMocCBsI3p KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IMHUI] BemecTBa. Pacuérsl mo ¢opmyiam
XUMHUYECKUX COCTUHEHUN.

PuU3nYECKUEe U XUMMUYECKUE SBICHUS. XUMUYECKasl PEaKkMsl U €€ IPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMHueckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX peaKluil (COeMHEHUS, pa3I0KEHUs, 3aMEIIECHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOM, NMpaBUiiaMu pabdoOThl B JaOOpaTOpUu H
npuémMamMu oOpalleHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMHCAHUE
¢u3nueckux CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIO/ICHNE
¢usnyeckux (IUIaBlIeHWE BOCKA, TasHUE JbJla, PACTUpPAHME caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOJAbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHE
MEJTHOM MPOBOJIOKH, B3AUMOJICHCTBUE MeJia C KUCIOTOW) SIBICHUM, HAOII0IeHUE U
OMHCaHWEe TPHU3HAKOB NPOTEKAaHUs XUMHUECKUX peakuuil (pasjiokeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJIOPUAOM Oapusi, pa3iokKeHHe TMAPOKCHAA
meau (1) mpu HarpeBanum, B3auMoICCTBHE kKeje3a ¢ pacTBopoM conu menu (11),
U3y4YeHUe CIOCOOOB pa3leleHUs] CMeCcel: ¢ MOMOUIbI0 MAarHuTa, (UILTPOBAHUE,
BbIIapUBaHUE, AUCTHILISALUA, XpoMaTtorpadus, NpoBEeIeHUE OYUCTKU MOBAPEHHOM
coiu, HaOJIIOAEHHWE U  ONUCaHHe  pe3yJbTaTOB  MPOBEJICHUS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE MOJENIEH MOJEKYII
(ILIapoCcTepIKHEBBIX ).

Baskneiimine npeacraBuTe/ I HEOPraHNYeCKNX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 37€MEHT U IPOCTOE
BemiecTBo. HaxokneHuwe kuciopoga B MNpupoae, (PU3NYECKHEe W XUMHUYECKHE
cBoiicTtBa (peakuuu ropenus). Oxcuzapl. Ilpumenenne kuciopoaa. CrocoOsbl



MOJly4YeHHUs1 KHUCIOpoJa B JIabopaTOpuM M MpOMbIIIeHHOCTH. Kpyrosopot
Kuciopoza B mpupoje. O30H — aJuIOTponHass MOAU(PUKALIMS KUCIOPOIa.

TemnmoBoii 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE YypaBHEHU,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsi3HEHUE
BO3/IyXa, YCUJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyieHrne 030HOBOTO CJIOS.

Bonmopon — nsnemeHT W mpocToe BemecTBO. HaxoxkzaeHue Bomopoaa B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObBI
noxydenus. Kncmorsl u comnu.

Momnsipabiii.  00EM  Ta30B. Pacdu€rel MO0 XWMHUYECKUM  ypaBHEHUSIM.

dusnyeckne CBOWCTBA BoAbL. Bojga kak pacTBopuTenb. PacTBOpEIL

HacellieHHbIE U HEHACBIIIEHHBIE PacTBOPbl. PaCTBOPUMOCTH BELIECTB B BOJIE.

MaccoBas 10J1s1 BEIIECTBA B pacTBOpE. XMMHYECKUE CBOMCTBA BOABI. OCHOBaHUS.

Ponb pacTBOpoB B pHUpoe U B KU3HU 4esnoBeka. KpyroBopoT BoAbl B MPUPOJE.
3arpsizHeHHEe NPUPOIHBIX BoA. OXpaHa U OYMCTKA TPUPOAHBIX BOJ.

Knaccudukanus neopranmdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHJIOB:  coseoOpasyromue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpasyomue. Homenknatypa okcujgoB. dusznueckue U XUMHYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss OCHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusd. HomeHknatypa ocHoBaHuil. PU3NYECKHE UM XMMHYECKHE CBOMCTBA
ocHoBaHuU. [loryyeHre OCHOBAHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kucnor. Gusndeckue u
XUMHUYECKHEe cBoMcTBa KHcaOT. Pan axkxtmBHOoctTu MertanioB H. H. bekerosa.
[TosyyeHue KUCIOT.

Conu. Homenknatypa cosieid. @uznueckue U XMuMHYECKUE CBOMCTBA COJIEH.
[Tomydenue cosien.

I'enernueckas CBA3b MEKIY KJIaCCaMH HEOPraHUYECKUX COCAMHEHU.

Xumuueckuii IKCNEPUMEHm:

Ka4eCTBEHHOE OIPEACIICHUE COJIEPKAHUS KHUCIIOPOJa B BO3AYyXE, NOIYUYEHHUE,
coOupaHue, pacno3HaBaHME M HW3YUYEHUE CBOWCTB KHUCIOpOAa, HaOIIOIEHHE
B3aMMOJICHCTBHSl BELIECTB C KUCIOPOJOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpalieHusl ropeHus (moxapa), O3HaKOMJIeHHEe ¢ oOpa3luaMu OKCHIIOB H
OMHCaHWE HX CBOWCTB, MOJy4YeHHUE, cOOWpaHHe, pPACIIO3HABAaHWE M HW3YUYCHHE
CBOMCTB BoJlOpoaa (TopeHue), BzaumojencTeue Boaopoja ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIL30BaHUE BHUACOMAaTEpHAOB), HaOMOAeHUE O00pa3IoB BEIECTB
KOJIMYECTBOM 1 MoOJb, HCCIEAOBaHHE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBIIEHHE PACTBOPOB C OMNPENEIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBUE BOJBI C METALUIAMU
(HaTpueM ©  KajublueM) (BO3MOXHO UCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),



HCCeIOBaHNe OO0Opa3lloB HEOPTAHMYECKUX BEMIECTB PA3JIMYHBIX  KJIIACCOB,
HaAO0JI0ICHHE U3MEHEHHUS OKPAaCKU MHAMKATOPOB B pacTBOpaxX KHUCIOT U IIEI0YEH,
uzyuenue B3aumojercTBusa okcuna meau (II) ¢ pactBopom cepHOM KHCIOTHI,
KUCJIOT C METaJUIAMHU, PEaKUU HEUTpaIv3alHuM, IOJIYUYCHHUE HEpPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOI0 METaJUla JPYTMM M3 PacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTANIBHBIX 3alad 1o Teme «BakHelmme Kinacchl HEOPraHMYECKUX
COEUHEHUID.

IMepuoanueckuit 3akoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XMMHYECKAS CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(DUKAIMKM XUMHUYECKUX dieMeHToB. [loHsTtue o
IpyIIax CXOJIHBIX AJIEMEHTOB (IIEJIOYHBbIE M IIEJIO0YHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJIPOKCUJIBI.

Ilepnonmueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N.  MenneneeBa.  Koporkonepuonnas ¥ JUIMHHONEPHOJHAs  (POPMBI
[Tepunoanueckoit cucreMbl xumudeckux aneMeHToB [[. 1. Menneneesa. Ileprobl
u rpynnsl. PU3NYECKUUA CMBICT MOPAIKOBOTO HOMEpA, HOMEPOB IEpHONA U
TPYNIBI 2JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YEK aTOMOB TMepBbIX 20 XUMUYECKUX DIIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
3JIEMEHTA MO0 ero nonoxeHuto B [lepuoanueckont cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHHUSl pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOTAM.

3nauenue [leprnoandeckoro 3akoHa u lleproanyueckon CUCTEMbI XUMUUECKHUX
3JIEMEHTOB JUIA pa3BuUTHs Hayku U npaktuku. JI. M. MenneneeB — y4y€HbIM U
IPaKJIaHVH.

Xumuyeckast cBsi3b. KoBanieHTHast (ToyisipHasi M HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus. OKHUCIUTEIBLHO--BOCCTAHOBUTEIBHBIC  PEAKIIUU.
[Ipoueccel okucaeHUs ¥ BOCCTAaHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumeHm:

M3ydeHue oOpaslloB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJCHCTBHUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakiuu pa3aoKeHus, COSTUHEHHUS ).

Mescnpeomemmnuie céazu



Peanuzanust mMeXnpeaMETHBIX CBSI3€H NpU H3yYEeHUHM XUMUU B 8 Kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO--HAyYHBIX
MOHATHUM, TaK U MOHITUHU, SABJISIOMIUXCSA CUCTEMHBIMH JJIsI OT/ICIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO--HAYyYHbIC MMOHATHS: Hay4YHbIN (akT, THUIIOTE3a, TeOpHs,
3aKOH, aHaJIW3, CHUHTE3, Kiaccuukamus, TMepuoOAUIHOCTh, HAOJIOJICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuKa: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (PU3WYCCKHUE BEIUYHMHBI, CIUHUIIBI
M3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: hotocunTes, AbixaHue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHUHEpaANbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKas peaKI s

ITepnoandeckuii 3akoH. Ilepronnyeckas cucTeMa XUMHUYECKUX AJIEMEHTOB [l.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KM, KaJdblMs M HUX
COCMHCHUN B COOTBETCTBMHU C TIOJIOXKEHUEM 3JIEMEHTOB B Illepuomndeckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJAbl XMMHYECKOW CBS3M. THUIBI KPUCTAUIMYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMUYECKOU PEIIETKH U
BHJla XUMHUYECKOU CBSA3H.

Kiaccudukanuss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYCCKHC
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYECKUX
COCJIMHEHUM, TeHETUYECKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Kimaccupukanust XMuMUYeCKUX pEeaKkIii 10 pa3IundHbIM IIPU3HAKaM (TI0 YHCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QdeKTy, 1o
M3MEHECHHIO CTEMEeHEW OKHUCJICHUS XMMUYECKHX AJIEMEHTOB, N0 00OpaTUMOCTH, O
y4aCTHIO KaTaji3aTopa). DK30- U SHJAOTEPMUUCCKUE PEAKIIUU, TEPMOXHUMHUUYCCKHEC
ypaBHEHHUS.

[Tonsitue o ckopoctu xuMuueckod peakiuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTePOreHHBIX
peakuusax. [lonstue o karanuse. [loHATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BJIUSIIOIIME HAa CKOPOCTh XHUMHMYECKOM pEaKIMU M TIOJOXEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ pPEAKIMU,  AJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHON  peakiuu.  CocTaBjieHHE  ypaBHEHHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUi C HUCIOJIb30BAaHUEM METOJa
AJIIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIAEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Katnonsl, annonsl. MexXaHu3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMUYECKO# cBsi3H. CteneHs auccounannu. CHIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HOHHBIE YypaBHEHHsS peakuuii. CBOWCTBAa KHCIIOT,
OCHOBaHUN W colel B CBETe MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanyu. KauectBeHHble peakiy Ha HOHBL. [loHATHE O THApONIU3E CONEH.

Xumuueckuii IKCnepumMeHnt.

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHHMYECKUX
BEIIECTB — METAJIOB W HEMeTaioB (rpaduta W amMmasa), CIOXKHBIX BEIECTB
(xyopuga HaTpUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEHIECTB, MpoLecca AUCCOLNMALNM KHCIOT, WLIEI0YEed M  COJIeH
(BO3MOKHO  HMCIOJIb30BAaHUE  BHJIEO MAaTE€pUAJOB), TPOBEJECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  NPOTEKAHWS  peakluuidi HOHHOTO  OOMEHa
(oOpazoBanue ocajka, BbIJEJICHUE Tra3a, OOpa30oBaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUil
(ropeHue, peakiu pas3lioKEeHUs, COCIMHEHHUS), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKUUMid HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTanbl u uX coeIMHEHUA

OO6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTpPOCHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKkrue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKHE CBOWCTBA Ha IMpPUMEpEe  XJopa
(B3auMOJENCTBHE C METaulaMHd, HEMETAJUIaMH, IIejio4amu). XJIOPOBOIAOPOI.
ConsiHasg KHCJIOTa, XUMUYECKHE CBOMCTBA, IMOJydeHHE, NMpuMeHeHue. [leicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHM3M YeEJOBEKa. BaxHeWmme XJIopuabl U UX
HAaXO0XKJIEHUE B MIPUPOJIE.

O6mras xapakrepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (PU3MYECKHUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. Xumudeckue cBoiicTBa ceprl. CepoBoopoJ, cTpoeHue, GU3NYecKue u
XuMuueckue cBorcTBa. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kwucnora, (Qu3nueckne © XHMHYECKHE CBOHcCTBa (0OmIMe Kak
MPEACTaBUTENS KJacca KHUCIOT H  crnenuduueckne). XUMHUYECKHUE PpEeaKIluH,
JeXale B OCHOBE MPOMBIIIIEHHOTO CHoco0a MOJYy4YeHHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAS PEaKLIMs Ha



cynbgar-uoH. Haxoxaenue ceppl U €€ COCOIUHEHHM B MpHUpPOAE. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeAbl COCIUHEHUSIMH Cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapAaKTEPHbIE CTENEHU OKHUCIEHUS. A30T, PaCIpOCTPAaHEHUE B IMPUPOJE,
dusnueckue U XuMHUIeckue cBoicTa. KpyroBopor a3zora B mpupojae. AMMHAK, €ro
bu3ngecKre 1 XUMUIECKUE CBOMCTBA, TTOJy4YeHHE U puMeHeHne. Collu aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJOTa, €€ MoydeHue, (PU3nYecKue U XUMUUYECKHE
cBOlicTBa (00mME Kak TPEICTABUTEN Kjacca KHCIOT W CrHenupuiecKue).
Ucnonb3oBaHWe HUTPATOB H COJIEM aMMOHHUS B KayeCTBE MHMHEPAIBbHBIX
yA0OpeHnil. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIW, 3arps3HEHUE BO31yXa, MouBbl U Bog0EMOB). Docdop,
ajutoTpornHeie Momudukanuu gocdopa, Puznueckrue U XUMHUYECKHUE CBOMCTBA.
Oxcun dochopa (V) u pochopras kucinora, GuU3NIECKUC B XUMHUICSCKHE CBONCTBA,
noxydyeHue. Mcnons3oBanue GpocdaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

O6mas xapakrtepuctuka 3aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTE€pPHbIE  CTEMNEHH  OKHUCJIECHUSA.  YTIIIEpOJd,  AJUIOTPOIIHbIC
MOAU(UKALIUKA, PACHPOCTPAHEHUE B TNpuUpoje, (Qundeckue M XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriaepona B npuponae. OKCUIbl yriepoaa, ux
dbu3uyeckre Y XUMHUYECKHE CBOMCTBA, JIEMCTBME HA JKUBBIE OpPTraHU3MBI,
MOJIyYEHUE W MPUMEHEHHE. DKOJIOIMYECKHE MpPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoga (IV), rumoreza rinobanbHOTO TOTEIJICHUS KIMMAaTa, MMapHUKOBBIN
addekT. YronapHas KuciaoTa U €€ coiM, X (GU3NIeCKUe ¥ XMMHUYCCKHE CBONCTBA,
MojdyuyeHue U TmpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TTPOMBIIIJICHHOCTH U CEIhCKOM
XO35UCTBE.

ITepBoHauanbHbIC TOHATHS 00 OPraHUUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yrieposa (MeTaH, 3TaH, TUIIEH, alleTUJIEH, ITAHOJI, TJIMLEPUH, YKCYCHAs KHCIIOTA).
[IpupoaHbie MCTOYHUKH YTJIEBOAOPOJAOB (yroib, NPUPOAHBIA Ta3, HePTH),
NPOAYKThl WX mepepaboTku (O€H3WH), WX pOJIb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTie 0 OMOTOTUYECKN BaXKHBIX BEIIECTBAX: KHUPAX, O€IKax, yriaeBoJgax — U uX
poiii B KM3HM 4elloBeKa. MarepuanbHOE€ €IUHCTBO OPraHUYeCKHX U
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuwmii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, TMOIy4YEHUE U
npumeHenne. CoenuHeHHs KpemHuss B mpupoze. OOmme mnpenacraBieHus 00
okcune kpemuusi (IV) u kpemaueBoi kucinore. CWIMKaThl, UX HCIOJIb30BaHUEC B
OBITY, B MPOMBIIIUICHHOCTH. BakHeiime cTpouTelbHbIE MaTepUalIbl: KEpaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipobaembl 6€30MacHOro MCHOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCNEPpUMeEHm:

U3y4eHHE 00pa30B HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJSHON KHUCIOTHI,
IIPOBE/ICHNE KAaYeCTBEHHBIX PEeaKklUil Ha XJIOPUA-UOHBI U HAOIO/IEHUE MTPU3HAKOB
X TPOTEKAaHMs, OIbITHI, OTpaXkaroue (U3NYECKUE W XUMHUYECKHE CBOWCTBA
TQJIOT€HOB M HX COEAMHEHUH (BO3MOXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHME C O0Opa3laMu XJIOPUIOB (TaJOTEHUJOB), O3HAKOMJIEHUE C
oOpaslamu ceppl W €€  COeAMHEHUSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJIEOMATEPUAIIOB), HAOIIOACHHUE Tpoliecca OOYTJIMBAaHMS caxapa MoJl IeWCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYECHHE XHMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha CyiabQaT-
HMOH U HaOJIOJeHUE MpHU3HaKa €€ IMPOTEKaHUs, O3HAKOMIIEHHE C (PU3NYECKUMHU
cBoiicTBamMM a30Ta, ¢ocopa MU HUX COCAUHEHUH (BO3MOXKHO HCIOIb30BAHHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (PocHOpHBIX yI0OpeHuUid, MOIydeHHE,
coOWpaHue, pacrno3HaBaHME U HW3YYEHUE CBOWCTB aMMHaKa, I[POBEJCHUE
KAueCTBEHHBIX PEaKLUUid Ha MOH aMMOHHUS U (ocaT-uOH U U3yUYEHUE MPU3HAKOB
UX MPOTEKAHUs, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTBI C MENIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUE Mozelen
KPUCTAJUIMUECKUX PEmIETOK anmasa, rpaduta, QyiuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  aCcOpPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VIVIEM U
YCTPOMCTBOM MPOTHUBOrasa, MOJyYeHUE, COOMpaHHe, PACIIO3HABAHUE U U3YUYEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MPOBEJACHHE KAaYeCTBEHHBIX PEaKIUii Ha KapOOHAT U
CUJIMKAT-UOHbl M H3YYEHUE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHE C
MPOJIYKIHUEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE 3KCIEePUMEHTAIbHBIX
3a7a4 1o TeMe «BakHele HEMETAIUTbl U UX COCIMHEHUSD.

MeTaJiibl U X COCTUHEHUS

OO6mrast xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommyeckor cucreMe XuUMUYECKHX dieMeHToB [[. U.
MenpneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauloB. MeTandeckasl CBs3b U
METAJUIMYECKAasT ~ KPUCTAJUIMYECKas  pemeTKa.  DJIEKTPOXUMUYECKUU  psin
HanpspKeHU MeTtaiioB. du3nyeckue U XMMUYECKHE CBOWCTBa MeTaiioB. OO1ue
CHoCcOObl TMOdy4YeHus: MeTawioB. [loHsATHE O KOpPpO3UM METaioB, OCHOBHbBIE
crocoObl 3almuThl UX OT Koppo3uu. CmnaBbl (CTanb, YyryH, JIOPATIOMHUHHA,
OpoH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIILJICHHOCTH.

[lenounble MeTayIbl: nosioxkeHue B Ilepuognueckoil cucteMe XMMUYECKUX
aneMmenToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXICHUE B MPUPOJE.
duznyueckre U XUMUYECKHE CBOICTBA (Ha mpumepe HaTpus U Kanus). OKCuabl U



TUIPOKCUABI HATpusd MW Kanuda. l[IpuMeHeHne WIEeNOYHBIX METAUIOB MW UX
COCIMHEHUMN.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMid M KalblMH: IIOJIOKEHHE B
[Iepuoanueckon cucreme xumudeckux sneMmeHToB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHue B npupoe. Ouznueckne 1 XMMUYECKUE CBOMCTBA MATHUS
U Kanbluda. Baxueiliive coelUHEHUS Kaiblusid (OKCUJ, TUIIPOKCHUJ, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHCHUS.

AJIIOMUHUN: M0JIo)KeHUE B [leproindecKkoil CuCTEME XMMUYECKUX YJIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupojsie. Pusnueckue u
XUMHUYECKHE CBOMCTBa amoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCHJIA M TUAPOKCUIA
ATIOMUAHUA.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHYECKUX 3IEMEHTOB /1.
. MenpgeneeBa, cTpoeHHE aroMa, HaxoxJaeHue B npupoae. Duszmueckue u
XHUMHYECKHE CBOMCTBA keiie3a. OKcuIbl, THAPOKCH b 1 cou skene3a (I1) u xxenesa
(IIT), mx coctaB, CBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpas3laMd METa/UIOB M CIUIaBOB, HX (HU3WYSCKUMU
CBOMCTBAMH, H3YUYECHHE  PE3yJbTAaTOB  KOPPO3HMH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHIA
KaJIbI[Msl W HATpUsi C BOJOM (BO3MOXKHO MCIOJIb30BAHUE BHUIEOMATEPUAIIOB),
WCCJIEZIOBAHUE CBOWCTB KECTKOW BOJBI, MPOLIECCA TOPEHUA KEJI€3a B KHUCIOPOJIE
(BOBMOXKHO  WCIIOJIb30BAaHME  BHJACOMATEPHUANIOB), TPU3HAKOB  IPOTEKAHUS
KAQYECTBEHHBIX PEAKIIMN HA WOHBI: MarHus, KaJiblUsl, aJJIOMAHUA, [IMHKA, KEJIe3a
(I1) u xenesza (II1), mequ (I1), HaGnrOEHNE W OMUCAHUE MPOIIECCOB OKPAITUBAHUS
MJAMEHU HWOHAMU HaTpus, KaJius W Kajdbluid (BO3MOXXHO HCIIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATFOMHHUS
Y TUAPOKCHUJA [MHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJ1a4 M0 Teme «BaxkHeume
METAJIJIBl U KX COCTUHEHMSD).

XHMMHUA U OKPY:KaOUIas cpeaa

BemectBa m Marepuanbl B TOBCEIHEBHOM >XKM3HM 4YEJIOBEKa. be3omacHoe
HCTIOJL30BaHUE BEIIECTB M XMMHUUYECKUX peakiuii B OwITy. IlepBas momois mpu
XUMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarolleld cpenpl (mpenesibHas AOMyCTUMast
KOHIIeHTpanus Beects, aaiee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
npooJIeM.

Xumuueckuii IKCnepumenm:

U3yueHHE OOpasloB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJHUMEPHbIC
MaTepuarbl).

Mesricnpeomemmble ceasu



Peanuzanus MeXNpeaMeTHBIX CBS3€H MpU W3YYECHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4YEpe3 HCIIOJIb30BaHHE KaK OOIUX eCTECTBEHHO-HAYUYHBIX
MOHSTUH, TaK U TOHSATUHN, SBISIONINXCS CUCTEMHBIMU JIJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUHbIE MOHSATHA: HAy4HbIM (PakT, TMIOTE3a, 3aKOH,
TCOpHs, aHalu3, CHHTE3, Kiaccudukamms, TMEePHOANIHOCTh, HaAOIOIEHHE,
OKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHUE, MOJENb, SBJICHUE, MNAPHUKOBBIMI
s dexT, TEXHOTOTHSI, MaTEPHAITHI.

dusnka: Marepusi, aToMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
M30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsi, MPOBOJHUKH,
MOJYTIPOBOJHUKHY,  JAUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, Ta3, paCTBOP, PACTBOPUMOCTD, KpUCTAIITHIECKAsT
peméTKa, CIUIaBbl, (PU3MYECKHE BEIWYWHBI, SIUHHUIIBI MU3MEPCHHSI, KOCMHYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢ortocunres, npixanue, O6uocdepa, s3KocucTemMa, MUHEpATLHBIC
yI00pEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
MI0JIC3HbBIE HCKOTIaeMbIe, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA TIPOI'PAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pE3yJbTaThl OCBOCHHMS IPOTPAaMMbl OCHOBHOT'O OOIIEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHUs XHMHH B €JIMHCTBE y4YeOHOM U
BOCIIUTATEJILHOMN ESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOlllecTBE TMpaBWIaMd W HOPMaMU MOBEACHUA M CIOCOOCTBYIOT TIpolleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COIUATIM3AIIMN 00YUYarOIITXCS.

JIngyHOCTHBIE ~ pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarOIIUXCS
PYKOBOJCTBOBATbCS CHUCTEMOM TIO3WTUBHBIX IIEHHOCTHBIX OPHUEHTAIUA U
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTHU:

1) maTPpHOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
Y HaydyHOMY HACJECIHWI0, MMOHUMAHUS 3HAYCHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHON HHMOpMaiuen o
MEPEAOBBIX JIOCTUKECHUAX M OTKPBITUSIX MHUPOBOM M OTCUYECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpa U OOIIIECTBA;

2) rpakIaHCKOT0 BOCIIUTAHUSI:

MPEJICTABICHUSI O COLMAJIBHBIX HOpMax W IMpaBWIaX MEXINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIENOBATENbCKOM, TBOPYECKOM U JAPYTHX  BHAAX
JeSTeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATEIbHOCTH TpU
BBITIOJTHEHUN Y4Y€OHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUU XHUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHHUIO
M B3aMMOIIOMOIIM B TIpOIlECcCe ATOM Yy4ueOHON AesTeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMIOBEJCHHE U IIOCTYIIKM CBOMX TOBAPHUILEH C IIO3ULUHU
HPABCTBECHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHHUS TOCJIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHHSI:

MHPOBO33PEHYECKNE TPEJICTABICHUSI O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U COCTaBIISIONINE
OCHOBY JIJI1 TIOHMMAaHMS CYIIHOCTH HAay4YHOW KapTUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TTO3HAHUHU 3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEIbHbICE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMUU, HEOOXOJMMBIC Ji1 OOBACHEHUS HAOJI0/IaeMbIX IMPOIECCOB U SIBJICHUH,
MO3HABATEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYphbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEIBHOM pPadOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPaTypoO, IOCTYNHBIMU TEXHHUUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

uHTEpeC K OOy4YeHHI0O W TO3HAHMIO, JI0O03HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM U HMCCIEN0BATEIbCKON
JESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBICHHOCTH U ypOBHS OOydeHHUs B
JaJIbHEUIIIEM;

4) (popMupOBaHUS KYJIBTYPHI 310POBbA:

OCO3HaHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KW3HH, OCO3HAHUE MOCIEICTBUI U
HEIPUATUE BPEIHBIX NPUBBIYEK (YIIOTPEOJEHUS AJIKOr0JIs, HAPKOTUKOB, KYpEeHUSI),
HEOOXOAMMOCTH COOJIO/IEHNsS TIpaBUJ OE€30MAaCHOCTH Tpu  OOpareHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEaIbHON KU3HH,

5) TPyA0BOr0o BOCTIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u TpyJa pa3IuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW IEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHHUS TMPEAMETHbIX 3HAHUM IO XHWMHHU, OCO3HAHHBIA BBHIOOD
WHJUBUTyJIbHON TPAEKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHenrHol npo(ecCHOHaNbHON AeATEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUI,
TOTOBHOCTb aJalTHPOBATHCS B MPO(PECCUOHAIBHOM Cpee;

6) IKOJIOrM4eCcKOro BOCIIUTAHMSI:

AKOJIOTUYECKU LEIecO00pa3HOe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CyLIECTBOBAaHMS, NOHMMAaHUE LIEHHOCTH 3JI0POBOIO U
O6e3zomacHoro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3znyecKkoMy M TNCHUXUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIOICHMUS
npaBuiI 0€30MaCHOIO MOBEIEHU MPU pabOTe C BEUIECTBAMH, a TAKXKE B CUTyalUsX,
YIPOXKAIOUIUX 3/10POBBIO U KU3HU JHOJEH;

CHIOCOOHOCTH NPUMEHSATh 3HAHUS, MOJTydaeMble NPU U3YYEHUU XUMHH, IJIs
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYKAOIIEH IPUPOSHON CPEAOH, IS NTOBBILICHUS
YPOBHSL  3KOJIOTMYECKOW  KYJbTYpbl, OCO3HaHHSA [IJIOOAJIBHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTeH HMX PEeIIeHUs MOCPEICTBOM METOJOB XHWMHH,
HKOJIOTUYECKOTO MBIIICHHS, YMEHHSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METAIIPEJJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pPE3yJNbTaTOB BBIACISAIOT 3HAYUMbIE IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpws,
OPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JPYroe€.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HaHHMH U3 3TUX MpPeIMETOB (HOPMHUPOBATH MPEICTABICHHUE O IIEJIOCTHON



HAay4YHOU KapTUHE MHpA, M YHUBEpCAIbHbIC y4eOHbIE NeHCTBUS (TT03HABATEIBHEIE,
KOMMYHUKATUBHBIC, PETYJISITHUBHBIC), KOTOpPbIE OOECIeYnuBaOT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IUIAHHMPOBAHUIO M OCYIIECTBJICHHIO Y4eOHOM
JESTEIILHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble Jiornyeckue AeicTBHA:

YMEHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TP OCBOEHUU
3HAHWI: PacKPhIBaTh CMBICT XMMHYECKUX TOHSITHHU (BBIICTSATH MX XapaKTEpPHBIC
MPU3HAKHU, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH TOHSITHSIMH), HUCIIOIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS! OTJCIBHBIX (PAKTOB U SIBIICHUN, BRIOWPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALUU XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUi,
YCTaHABIWBATH MPUINHHO-CIICJCTBEHHBIC CBS3UW MEXKIY OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTHUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHSTh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE W
MeTarpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJICIIN, UCTIOIb3YEMbIE B XUMUH,
MpeoOpa30BEIBATh MIMPOKO MPUMEHSIEMBIC B XMMHUH MOJICTBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTAa), XUMHUYecKas (opMyrna U ypaBHEHHE
XUMHUYECKON peakIuu — P pelieHur yueOHO-TI03HABATEIbHBIX 3a/1a4, C y4ETOM
ATUX MOJICNIBHBIX TPEICTABICHUN BBISBISATH M XapaKTEpHU30BaTh CYIICCTBEHHBIC
PU3HAKHU W3Y4aeMbIX 00BEKTOB — XUMUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHi,
BBISBIIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3U W
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SBJICHUSX.

Ba3oBble uccienoBareibCKe 1eCTBUS:

yMEHUE HCIOJh30BaTh IMOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MMO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI I (POPMUPOBAHHUS THIIOTE3BI I10
IIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CYKICHUMN;

MpUOOpPETEHUE OINbITa IO TUTAHUPOBAHUIO, OPTaHU3AIlMH W IPOBEIACHHIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSTENILHO MPOTHO3UPOBATH €0 Pe3ysbTar, (OpMyIUpOBaTh 0000IIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIETOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ unpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh M HWHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayYHO-TIONYJISIpHAsT  JIUTEpaTypa XHMHYECKOTO COJEP)KaHMs, CIPABOYHBIC
nmocobus, pecypcel MHTepHETa), KPUTHYECKH OIICHHBATH NPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO HH(OpMaIuio;



yYMEHHE MPUMEHATh Pa3lIUYHbIE METOJBl U 3aMpOChl MPU MOUCKE U OTOOpE
UHPOpPMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX MJi BBIIOJIHEHUS
y4eOHBIX U TO3HABATEIBHBIX 33J1a4 ONPEAEIEHHOTO THUIMA, IPUOOPETEHUE OIbITA B
o0JacTl UCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
OBJIAJICHUE KYJIbTYPOW aKTUBHOTO HCIIOJIb30BAHUSI PA3JIMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTHUMANIbHYIO (pOpMYy MHpeAcTaBiIeHUss HHPOpMAIUKU U
WJUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMM CXEMaMH, JuarpaMMaMy,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATh B Mpouecce Y4eOHOU H
UCCIIEIOBATENbCKON NIEATENbHOCTH MH(DOPMALMIO O BIMSHUUA IMPOMBINIIEHHOCTH,
CENIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEW IMPUPOIHOU
Cpenpbl.

KoMMmyHuKaTHBHBIC yHUBEpPCAIbHbIC y4eOHbIE 1eiICTBHA:

YMEHMs 3a/aBaTh BONPOCHl (B XojAe Auamora M (WiIM) AUCKYCCHUH) IO
CYLIECTBY  OOCyXJaeMoll  TeMbl, (OpPMYJIUPOBATH CBOM  HPEIJIOKCHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEIACTaBIATh  IMOJYYEHHBIE  pe3yibTaThl  IO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaxX; Jelarh IPE3EHTALNIO
pE3yJIbTaTOB BBINOJIHEHUS XMMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpPHOIO OIBITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

YyMEHUS Y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
[IO3HABATEJIbHOW W MCCIEAOBATENbCKOW  NESITENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE Y4ETa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3utuii (00CykIeHusi, 0OMEH MHEHUSMU, «MO3TOBBIC IITYPMbD», KOOPIAUHAIIUS
COBMECTHBIX JEHCTBUM, ONPENCIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryJsiTuBHBbIC YHMBEPCAJIbHbIC YUeOHbIE ICHCTBHUS:

YMEHUE CAMOCTOSATEJIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYLIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeIbHOCTD, BBIOUpaTh Harbosee 3PppeKTUBHBIE CIIOCOOBI pelleHns Y4eOHbIX U
[O3HABATENIbHBIX 33/Ja4, CaMOCTOSITEJIBHO COCTaBJIATh WIM KOPPEKTHPOBATH
IPEIJIOKEHHBI  QJITOPUTM JEHUCTBUW INPU BBINOJHEHUN 33JaHUN C Y4YETOM
MOJIy4eHHs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX MU PEAKIUSX,
OLIEHMBATh COOTBETCTBUE IIOJYYEHHOTO pE3yJIbTaTa 3asBJICHHOW LENH, YMEHUE
HCIIOJIb30BaTh U AHAIIM3UPOBATh KOHTEKCTHI, PEJIAraéMbl€ B YCIOBUU 331aHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pPE3yJbTAaTOB IO OCBOCHHIO 0053aTeIbHOrO
collepKaHusl, YCTAHOBJIEHHOTO JaHHOM ¢eaepalbHONM padoueil Mmporpammoi,
BBIJICJIIIOT: OCBOEHHBIE O0YyYalOIMMUCA HAay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBul, crenuduueckue IS OpeaMeTHON obmactu  «XUMHUS», BUIBI
NEATEIBHOCTH [0  TOJYYEHHIO HOBOTO 3HAHUSA, €ro  HMHTEPIPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K xony oOydenus B 8 kj1acce mpeIMeTHBIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

e PpACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX IOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAsI U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO AJIEMEHTa B COSIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKUCJICHHS, XMUMHUYECKAs peakius, Kiaccuukaius peakiui: peaxkiuu
COCMHEHUS, PEaKIUU PAa3JIOKEHUS, PpEaKIUU 3aMEIIEHUs, pPeaKIuu
oOMeHa, K30~ U PHJIOTEPMHUUECKHE PEAKIINH, TETII0BOM d(DPeKT peakiumu,
AIpO aToMa, JJICKTPOHHBIA CIIOM aromMa, aToMHas OpOUTalb, PaJAUYC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAs U HEMOJSpHAs KOBAJICHTHAs! CBS3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJs BEIIECTBa
(TIpolieHTHAsl KOHIICHTpAIKs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX MOHITUH H
NPUMEHSTH 3TU NOHATHUSA MPY ONMCAHUH BEUIECTB U UX MPEBPAILLICHUII;

e HCIOJIb30BAaTh XUMHUYECKYI0 CHMBOJHUKY i1 CoOCTaBieHus G(opmy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OMNpEIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUMHEHUSIX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIJICKHOCTh BEIIECTB K OMNpEAeAEHHOMY KJIacCy COEIUHEHHUM To
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJEHTHasT M HOHHAs) B
HEOPTraHMYECKUX COCTUHEHUSAX;

e packpbiBath cMmbica Ilepuoanueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOANUYECKONM 3aBUCUMOCTUA CBOWCTB
XUMUYECKUX AJIEMEHTOB OT MX ToyioxkeHus B llepmomnueckoit cucreme,
3aKOHOB COXPaHEHHUsS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJICKYJISIPHOTO YUEHHUSI, 3aKOHAa ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmmuHyio (opmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh TOHITUS «IJIaBHAs
noarpynma (A-rpymnma)» u «nobdounas noarpymnmna (b-rpynma)», mMansie u
OoJIbIlINE TIEPUOJBI, COOTHOCHUTH OOO3HAYECHHUS, KOTOpPHIE HMMEIOTCS B
tabmune «llepuomuueckass cucteMa Xxumudeckux osnementoB [l M.
MeHnneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siApa, 00Ilee Ynuciao dIEKTPOHOB
U pacrpeiesieHHe X M0 3JIEKTPOHHBIM CII0SIM);

KJIacCCU(UIIUPOBATh XMMHUECKHUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIMX B peaklUu
BEIIECTB, 110 TETIOBOMY 3PPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE IPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XMMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJISIDHYIO W MOJIIDHYKO  MAacChbl
BEIIECTB, MAacCCOBYIO [IOJII0 XUMHYECKOIO 7JJIeMEHTa 1o (dopmyie
COEIMHEHHMSI, MaCCOBYIO JOJIO BELIECTBA B PaCTBOPE, MPOBOJNUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOW PEaKLnu;

MIPUMEHSATHh OCHOBHBIE ONEpPallii MBICITUTEIBHON JIEATEIbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, 0000IIeHHE, CUCTEMATHU3alMIo, KJIacCU(UKAINIO,
BBISIBJICHUE NPUYUHHO--CJICACTBEHHBIX CBSA3€H — Il M3YyYEHHsI CBOMCTB
BELIECTB M XHMHMYECKUX PpEAKUUH, €CTECTBEHHO-HAyYHbIC METObI
MO3HAHUS — HAONIOJEHUE, WU3MEPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN );

CleloBaTh  IpaBWaM  IOJb30BaHHWA  XUMHYECKOM  IOCYyIOM H
nabopaTOpHbIM 000pYy/IOBaHHEM, a TaKXKe TMpaBWiaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUUSMH MO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OMBITOB MO TMOJYYEHUIO M COOMpPAHMIO
razoo0pa3HbIX BELIECTB (BOJAOpPOAA M KHUCJIOPOJAA), MNPUTOTOBJICHUIO
pPAaCTBOPOB C ONPEAECIEHHON MAaCcCOBOW JI0JIEM PAacTBOPEHHOIO BENIECTBA,
[JIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCIEPUMEHTBHI  TIO
pacno3HaBaHHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, peHondraneny, METHIOPAHK U JPYTHE).

K xoHniy oOyueHus B 9 Kjacce npeMeTHbIE pe3yJIbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHMUYECKMX TIIOHATHUH: XUMHWYECKHAU
JJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJIOKHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PEaKIsi, XUMUYECKasl CBSA3b, TEIJIOBOU AP (DeKT
peakuuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTHYECKAS IUCCOLMALMA, PEAKUHUH HOHHOIO
oOMeHa, KaTaliu3aTop, XUMHUYECKOE paBHOBecHEe, OOpaTUMblE U



HEOOpaTUMbIE pEeaKIuh, OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHCIIUTENIb,  BOCCTAHOBUTEb,  OKHUCIECHHE W  BOCCTAaHOBIICHHUE,
ajmoTponus, aMm(GOTEpPHOCTh, XUMUYECKast CBs3b (KOBAJICHTHAs, MOHHAs,
METaJJInYecKasl), KpUCTAUIMYECKass pemerka, KOppo3us METaJUIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEakUHH, TMPEIeIbHO JOMyCTUMAas
koHneHntpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TOHSATUA U
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
WCIONB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (Popmyl
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPENIENIATh BAJICHTHOCTh M CTENEHb OKUCICHUS] XUMUYECKUX JJIEMEHTOB B
COCMHEHUAX PAa3JIMYHOrO COCTaBa, MPHUHAIJIEKHOCTh BEHIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHH Mo (opmyliaM, BUJI XUMUYECKOH
CBs3U (KOBaJEHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUYECKOU (opMmyJsie, XapakTep Cpeabl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOIO BEILIECTBA;

packpeiBath cMbica llepuogmueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMAaHUE: OINKWCBhIBAaTh M XapaKTEPU30BaTh
tabnuunyto gopmy Ilepuoguyueckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJIaBHas mnoArpynmna (A-rpymma)» U «mo0odHas
noarpynmna (b-rpynma)», manbie u  OOJBIIME TEPUOIBI, COOTHOCUTH
0003HAYCHUsS, KOTOpPhIE HMEIOTCA B TEPHOJUYECKON Tabimie, C
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOCHUSI  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (CocTaB M 3apsAjn sApa, oOIee YHCIO DJIEKTPOHOB U
pacmpeneneHue WX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIEMEHTOB U MX COCIUHEHUU B
npejenax MajiblX MEePUOJOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUECKUE DJIEMEHThI, HECOPTaHUUECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOIIMX B PEaKlUd
BEIIIECTB, TIO0 TEIMJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTETIEHEH OKHMCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIHME W CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKHUX PEaKIIUM;

COCTaBJIATh YPaBHEHUS DJEKTPOJUTUYECKOM JIUCCOLMAIIMU  KHCIIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIUI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWd, TOITBEPKAAONINX CYIIECTBOBAaHUE
TeHETUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMUHbIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKInid;
IPOTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TMPOTEKaHUS XMMUYECKHX TMPEBpPALICHUNH B pPa3IUYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO H MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEeMEHTa 10 (dopmylie
COEJIMHEHHUSI, MaCCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON peaKIuu;

coOofaTh  MOpaBuia  IOJB30BAaHUS  XUMHUYECKOM  mocyao U
7a00opaTopHbIM  O00Opy/IOBaHMEM, a TakKe TMpaBWia OOpallleHUs C
BEIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YTIECKUCIOTO Ta3a);

MPOBOJIUTh  pEaKIWH, TOATBEPKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uonua-, kapbonart-, docdar-, cuiamkar-, cyibdar-, TUIPOKCHI-UOHBI,
KaTUOHbI AaMMOHHUS U HMOHBI U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIWE B
BOJIHBIX PACTBOpPAX HEOPTAHMYCCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIUTEIBLHON ACATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, OO0O0OIIEHUE, CUCTEMAaTH3allUi0, BBHISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSA3€H — I U3yUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHBbIC€ METOJbI TO3HAHUA —
HaOIIOZICHUE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pPCaIbHBIA H
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHMUE

8 KJIACC
Koau4vecTBo yacon
Ne HaumeHnoBanue pa3iesoB u JJyieKTPpOHHbBIE (U (PPOBLIE)
KonTpoabubie IIpakTuyeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTejibHbIE peCypChl
padoTbI padoTbI
Pasjnen 1. [lepBoHayajibHble XMMHYECKHE TIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 9 bubnuoreka [JOK
' [IPAKTUYECKOU NEATEIBbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
BemectBa 1 xumMuueckue bub6mmoteka [IOK
1.2 15 1 0
peaxkuyu https://m.edsoo.ru/7f41837c
Htoro mo pazneny 20
Pa3jnen 2. BaxkHeiimne npeacTaBuTe 1M HEOPraHUYeCKHX BellleCTB
91 Bosnyx. Kucnopona. [lonsitue 6 0 0 but6mmoreka [JOK
' 00 okcHuaax https://m.edso00.ru/7f41837¢
99 Bognopon.llonsarue o kucnorax 8 0 1 bubmuoreka [IOK
' ¥ COJIAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsrl. [Tonsitre 06 5 1 1 but6mmoreka [JOK
' OCHOBAHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCTMHEHUI https://m.edsoo0.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. [lepunoanueckuii 3axkon u [lepuoanyeckas cucrema xumudeckux eMenToB /1. U. MenaeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIHA




[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bub6mmoreka [IOK

3.1 7
XUMUYECKHX dneMeHToB JI. 1. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XHUMHUYIECKas CBA3b. Bu6 10K
HOJINOTEKA
32 OKHCIHTEIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTCJIILHBIC peaKLII/II/I
bubnnorexa [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMms 3 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41837¢
OBHLIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME




9 KJIACC

KosaunyecTBo 9acoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/ieioB U TeM uugpoBbie
Ne ni/m P Kontpoabubie | Ilpakrnueckue (ubp )
NMPOrpamMMbl Bcero o0pa3zoBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. BenecTBo U XUMHYECKHE PeaKIMU
11 [ToBTOpeHue U yrirydiieHue 3HaHui 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 0 0 bu6mmoteka [LIOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNIEKTPOIUTHYECKAS JUCCOIHAITHS. 8 1 1 bubnuorexa [JOK
' XUMHYECKHE PEaKIMU B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasnibl 1 MX coeIMHEHUSA
91 OO011as XapakTepUCTHUKa XUMUUECKUX 4 0 1 bubnnorexa [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edso0.ru/7f41a636
OO01as xapakTepUCTHUKA XUMHUYECKHUX
2.2 BJICMGHTOII: VIAI-)F el Cepa u eé 6 0 0 brbsmorexa HOK
' py P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMUYECKUX
2.3 BJ'ICHI;GHTOI? VA-E nbl. A30T, pocdop u ux 7 0 1 brbsmorexa HOK
' PYHIBL: ’ P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO61ras xapaKTepuCTUKa XUMUIECKIX
24 35eMeHTOB [VA-rpymmel. Yriepoa u 8 1 2 Brbmrorexa HOK
' . PYIHB. P https://m.eds00.ru/7f41a636
KPEMHUH U UX COSTUHEHHSI
Hroro no pazneny 25




Pasznen 3. MeTa/Lu1bl H UX COCAUMHCHUSA

. bub6mmoreka [IOK
3.1 Obmwe cBojicTBa MeTaIIOB 4 https://m.edsoo0.ru/7f41a636
. bubmmoreka [IOK
3.2 Baxueiiniie MeTaiuibl U UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pa3aeny 20
Pasjnen 4. Xumus u okpy:Kamomas cpeaa
41 BemecTtBa 1 MaTepHainl B )KU3HU YeEJIOBEKA 3 bubmorexa [IOK
' m p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOC Bpemst 3 bubmmorexa [IOK
p P https://m.edsoo0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




HOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB DJIEKTPOHHBIE
Ne Hara nudpossbie
Tema ypoka Kontpoabubie | IIpakruyeckue
n/n Bcero U3y4YeHusl odpa3oBaTeIbHbIE
padoTbI padoTbI
pecypchbl

1 [Tpeamet xumuu. Pob XuMuU B )KU3HU 1 0 0 bubnuorexa [JOK
yesioBeKa. Tela U BelecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c

5 IlonsTHe 0 METOIaX MO3HAHUS B 1 0 0 bubnuoreka [JOK
XUMHH 05.09.2023 |  https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabora Ne 1 «IIpaBuna

3 paboThI B 1a00OPATOpUH U IPUEMBI 1 0 1 bubnnoreka [IOK
oOpaitieHus ¢ 1abopaTOpHBIM 12.09.2023 |  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 YucTtele BemecTBa 1 cMecH. CIIocoObl 1 0 0 bubnnorexa [JOK
pazneneHust cMecen 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckast pabora Ne 2

5 «Pasnenenue cMeceli (Ha mpuMepe 1 0 1 bubmmorexa [IOK

g . puMEp 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6nmoreka [IOK
6 A 1 0 0
TOMBI M MOJICKy IRt 19.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XuMHYeCKrEe dJIEMEHTBI. 3HAKU 1 0 0 bu6mmoteka [IOK
(CMMBOITBI) XUMUYECKUX IIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

bubnmoteka [IOK

8 IT 1 0 0

POCTRIC H CHONCHBIE pemmectaa 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
bu6nunoreka [IOK

9 A - 1 0 0

TOMHO-MOJIEKYJISIPHOE yUEHUE 03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

10 Xumuuaeckast hopmyia. BareHTHOCTD bubmorexa HOK
DNEyH8. 03.10.2023 |  https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHX JIEMEHTOB
1 OTHOCHUTEIBHAS aTOMHAs Macca. bubmmoreka [IOK
OTtHOCHUTENbHAS MOJIEKYJISIPHAsE Macca 10.10.2023 |  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XMMHYECKOI0 bubnuorexa [JOK
3JIEMEHTA B COCAUHEHUN 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemecTa. MoJib. bubnuorexa [JOK
MoutsipHast Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 Ddusnyeckrue 1 XUMHUYSCKUE SIBIICHUS. bubnuoreka [JOK
XuMHUYECKast PeaKIus 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnmoreka [JOK
XUMUYECKUX PEaKIIUn 24.10.2023 | https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUSI MacChl BELLIECTB. bubnuorexa LIOK
16
XUMHUYECKUE ypaBHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
Breruncnenus KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHUSM XUMHUYSCKHIX bubmmorexa [IOK
B . yp 31.10.2023 | https://m.edsoo.ru/ffod5708
peaKIuii
Knaccudukanms XuMU4ecKkrux peakiui
18 (coemuHeHus, pa3IoKCHHS Bubmorexa IIOK
b ’ 31.10.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M.B.JI — y4EHBIii-
19| smumcroneaer, OSoduerne Bubmnonera LIOK
H AHCT. HE 07.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHU T
20 KonTtponsHas padora Nel o teme bu6mmoreka [IOK
«BerecTBa 1 XUMHUECKUE PEAKIIUM» 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmmnorexa LIOK
Bo3ayxa. Kucinopog — anemeHr u 14.11.2023 | https://m.edsoo.ru/ff0d448e




IMPOCTOE BEIIECTBO. Os3o0H

dusnyeckue U XUMHYECKUE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [IOK
poAa peaictt ’ 14.11.2023 | https:/m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcuaax
C 0 e
23| saGopatopin  npowcrnocri, bimorera LIOK
patop p ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
24 peakuuu, MoHsATUE O bu6mmoteka [LIOK
TEPMOXUMHYECKOM YPaBHEHUH, SK30- U 21.11.2023 | https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUYECKUX PEAKITUIX
T .
55 Sapmmenmesoris enocotn o b morera LIOK
p AyXd, 28.11.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEOTBPALICHHS
[IpakTuueckas padbora Ne 3 mo Teme
26 «ITonyuyenue u cobupanue KUciaopoaa brbmmorexa [IOK
Y . P poAd, 28.11.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
97 Bonopon — anemMeHT U mpocToe bubnnorexa [IOK
BelecTBo. HaxoxaeHue B mpupoe 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nvecKue 1 XUMUYECKHUE CBOMCTBA bu6mmoteka I1IOK
Bostopoza. [Ipumenenue Bogopoaa 05.12.2023 |  https://m.edsoo.ru/ffod4ddO
29 [TonsaTHE 0 KHUCTOTAX U COMSIX bubmioreia LIOK
12.12.2023 | https://m.edsoo.ru/ff0d50d2
Crioco6b! NOTy4YeHUs BOAOPO/ia B bubnnorexa [IOK
30
nabopaTtopun 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
I[pa eckas padbora Ne 4 o teme
31 <<1?IoiT2:HHI; I: 506HTaHHe BZ 0T (i\jla Bubmrorexa LIOK
y P HOPOAR, 19.12.2023 | https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE E€r0 CBOMCTB»




MoutsipHbIi 00bEM Ta30B. 3aKOH

bubnnorexa [JOK

32
ABorajipo 19.12.2023 | https://m.edsoo.ru/ff0d542e
Brraucienus o0b€Ma, KOJIu4uecTBa
33 BEILIECTBA I'a3a 110 €ro U3BECTHO bubmorexa LHOK
My 26.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA U 00BEMY
B cie 00BEMOB Ta30B 110
34 B;[;ieinlzm eaKI) I/II\:/I ZaFOCH]:);Ie 3aKOHa bubmmorexa [IOK
yp . peaxtt N 26.12.2023 | https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIEHHUH ra30B
35 Du3nYecKue U XMMUYECKHUE CBOMCTBA bubnmoreka [JOK
BOJIBI 09.01.2024 |  https://m.edsoo.ru/ff0d587a
6 CocraB ocHoBanuii. [Tonsitue 00 bubnuoreka [JOK
MHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacwIienasie
37 u HiHacmp eHHI)II; aCTBOPBGI a bubnnorexa [IOK
= p PBL. 16.01.2024 |  https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BeIllecTBa B pacTBOpe
[IpakTuueckas padora Ne 5 mo Teme
38 «IIpurorosieHne pacTBOpOB ¢ bubnuoreka [LIOK
orpeieIEHHON MacCOBOM Jlome 16.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 Konrtponbnas padora Ne2 o teme bubmuoreka [LIOK
«Kwucnopon. Bogopon. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KiacCUpUKaIUs, bu6mmoteka [IOK
HOMEHKJIaTypa 23.01.2024 | https://m.edsoo.ru/ff0d664e
ITonydyeHnne u XUMHUUYECKHE CBOMCTBA
41 KI/ICJ'Iy;)THLIX OCHOBHBIX U aM()OTEPHBIX bubmmorexa [IOK
’ p 30.01.2024 | https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHMS: COCTaB, KJIacCHU(UKAIIHS, bubnmnoreka [IOK
HOMEHKJIaTypa 30.01.2024 | https://m.edsoo.ru/ff0d67ca




[Tonydyenue u XMMHUYECKUE CBOMCTBA

bubnnorexa [JOK

43
OCHOBaHHUI 06.02.2024 |  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnnoreka [IOK
HOMEHKJIaTypa 06.02.2024 |  https://m.edsoo.ru/ffOdfee?
45 [TonyuyeHne u XUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHUCJIOT 13.02.2024 | https://m.edsoo.ru/ffOdfee2
C :
15 | comestmonyetim oo BuGinotexa LIOK
N y ’ 13.02.2024 | https://m.edsoo.ru/00ad9474
CBOIiCTBa
[TpakTrueckas padora Ne 6. Perienue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nmmorexa LIOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 20.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
48 I'eneTnyeckas cBsI3b MEXIy KjaccaMu bubnnoreka [IOK
HEOPraHWYECKUX COCTMHCHUI 20.02.2024 | https://m.edsoo.ru/00ad9a50
49 O060011eHNEe U cCCTeMaTH3aIHs bubnnorexa [IOK
3HAHUHA 27.02.2024 | https://m.edsoo.ru/00ad9ch?2
0 | e
cHo ev" COpTHEOP e 27.02.2024 |  https://m.edsoo.ru/00ad9ela
COEIUHEHUIT
IlepBble MOMBITKH KiIacCH(pUKAIIAN
51 XI/II\F;I/ILIGCKI/IX 3JIEMEHTOB l?iom[;[ne o bubmmorexa [IOK
) 05.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 Hepnonnqecxaﬂ CHCTEMa XMMHYECKUX bubmorexa LHOK
PHOZ 05.03.2024 | https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
53 ITepuonsl, rpymmel, Mo TIIEI bubnnorexa [IOK
PHOMRL TPY > OATPY 12.03.2024 | https://m.edsoo.ru/00ada52c




Ctpoenne aroMoB. CocTaB aTOMHBIX

bubnnorexa [JOK

54
sep. M3oTtombl 12.03.2024 | https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000I0YCK
55 aTOMOB 3JIeMeHTOB [leprogudeckoit bubmorexa HOK
PHOL 19.03.2024 |  https://m.edsoo.ru/00adabbc
cuctemsl J. 1. Menneneera
XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €ro IMOJI0KCHHUIO B bubnuoreka [JOK
56 .
[Tepuoauueckoii cucreme /1. U. 19.03.2024 | https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS1 pa3BUTHS HAyKu U ipakTtuku. . 1. bubnnoreka [IOK
MemnpeneeB — y4€HBIN, TIEIAror U 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaXIaHUH
58 DNEKTPOOTPULIATEIIBHOCTH aTOMOB bubnnorexa [IOK
XUMHUYECKHX 3JIECMCHTOB 26.03.2024 | https://m.edsoo.ru/00adaab8
59 HoHHas XuMHYeCcKas CBA3b bubmmorexa [IOK
09.04.2024 |  https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHast Xumuueckas bubmuoreka [LIOK
CBSI3b 09.04.2024 |  https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HEnosApHas XMMHYECKast bubmuoreka [LIOK
CBSI3b 16.04.2024 | https://m.edsoo.ru/00adaah9
62 CreneHb OKUCIECHUS brbmmorexa [IOK
16.04.2024 |  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuorexa [JOK
peaxiuuu 23.04.2024 | https://m.edsoo.ru/00adb076
64 OKHUCITUTENIH U BOCCTAaHOBUTEITN bubmorexa [IOK
23.04.2024 |  https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o teme bubmuoteka [IOK




«Ctpoenue atoma. XuMHYECKast 30.04.2024 | https://m.edsoo.ru/00adb486
CBSI3b»

66 Peseprublii ypok. O6001meHue 1 1 0 0 bubnnorexa [IOK

cUCTEeMaTH3alus 3HAaHUH 30.04.2024 | https://m.edsoo.ru/00adb33c

67 Peseprublii ypok. O6001meHue 1 1 0 0 bubnnorexa [IOK

cucTeMAaTU3aIusg 3HaHUI 14.05.2024 | https://m.edsoo.ru/00ad9ch2

68 Peseprublit ypok. O6001meHue 1 1 0 0 bubnnorexa [IOK

cucTeMAaTU3aIusg 3HaHUI 14.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68 4 5
[MPOT'PAMME
9 KJIACC
KosmyecTBo yacoB DJIEKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Konrpoabubie | IIpakTuyeckue
n/m Bcero U3y4YeHus oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

Ilepponnueckuit 3aK0H.

1 Ilepunonnueckas cucrema 1 0 0 bubnnorexa [IOK
XUMHYECKHX d1eMeHToB 1. M. 06.09.2023 |  https://m.edsoo.ru/00adb59e
Menneneesa
3

, | Do L] :

) 06.09.2023 |  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX TIEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIAaTypa 1 0 0 bubnnoreka [IOK
HEOPTaHMYECKUX BEIIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasl xumMmuueckoil CBSI3U U THUIIHI 1 0 0 but6mmoreka [JOK
KPUCTAUTUICCKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6




Kontponbnas pabora Nel o Teme
«IToBTOpeHue u yriaybieHne 3HaHUI

20.09.2023
OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay
6 Knaccudukanmst Xumuaeckux bubmmoreka [IOK
PEaKIIM IO Pa3TMYHBIM ITPU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbchO
[ToHsITHE O CKOPOCTH XUMUYECKOM
7 eakuy. [IoHsITHE O TOMOT€HHBIX U bubmorexa LHOK
p ’ 27.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[NousgTHE 0 XUMUUECKOM
paBHOBecuH. DAKTOPBI, BIUSIONTNE
8 Ha CKOPOCTh XUMHUYECKOHN PEaKIK 1 Bubmorexa ITOK
27.09.2023 |  https://m.edsoo.ru/00adc28c
[IOJIOKEHUE XUMHYECKOTO
paBHOBECHS
9 OKHCIUTENBHO-BOCCTAHOBUTEIIbHbBIE bubnmoreka [JOK
peaKIyu 04.10.2023 |  https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKON
10 nuccormanui. CHILHBIE U c1a0ble bubmorexa LHOK
' 04.10.2023 | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Hounrie ypaBHeHUS peakIuii bubnmorexa [TOK
P peaxtt 11.10.2023 | https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHMH B CBETE NIPEACTABICHUI bubmuorexa [JOK
00 DIIEKTPOTUTUIECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JUCCOLIMAIINHT
XHUMHUYeCKHE CBOIMCTBA COJIei B
13 CBETE IIPEACTABIEHUN 00 bubmorexa LOK
p . 18.10.2023 |  https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOITUAITIN
14 [TonsiTue o ruaponau3e conen bu6mmoreka [IOK




18.10.2023 | https://m.edsoo.ru/00add9d4
15 O0001IeHNE U CHCTEMaTH3AIHS bubnnoreka [IOK
3HAHUN 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
16 «Pernienne sxcrepuMeEHTAILHBIX bubnmorexa [IOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a7a9»
KoHnTtponbhas pabota Ne2 o teme
17 «DIIEKTPOIUTUYECKAS JUCCOLIUAINS bubmorexa LHOK
P A HHATLHA. 08.11.2023 |  https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPAX)
OO0m1as xapaKTEpPUCTHKA TaJIOT€HOB.
18 XuMHuyeckue CBOMCTBA HAa IPUMEDPE bubmorexa LIOK
pHMEp 08.11.2023 | https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. CoiistHasg KUCIOTa,
19 XI/IMIIz‘-IeCIf[I/IGI!) c1I3[01710TBa OJIy4eHHE Bubmoreia [JOK
’ v ’ 15.11.2023 |  https://m.edsoo.ru/00ade104
IPUMEHCHHE
[IpakTrueckast padbora Ne 2 mo Teme
20 «IlonyueHue coIAHON KUCIOTHI bubnnorexa [IOK
y N N ’ 15.11.2023 | https://m.edsoo.ru/00ade348
U3yYCHHE e€ CBOWCTBY
Brruncnenus mo ypaBHeHUAM
21 XUMHUYECKHUX PEAKIHH, ECITH OIUH U3 bubmorexa LHOK
p ’ 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
99 OO11as xapaKkTepUCTHKA HIIEMEHTOB bubmuorexa [JOK
VIA-rpynmsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIU(MUKAIIUKA CEPHI.
23 Haxoxaenue cepsl 1 €€ CoeTMHEHUI but6mmoreka [JOK
B TIpupoje. XMMHYECKHE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOeHHE, bubnuoteka [IOK




buznyeckue U XMMHYECKHEe CBONCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 ¢du3nvecKkre 1 XUMHYECKHE bubmmorexa [IOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOIICTBa, IPUMEHEHHE
XUMHUYECKUE PEeaKIny, JIexalirue B
OCHOBE MPOMBIIINIEHHOTO CIIOco0a
26 MOJTyYCHUST CEPHOM KUCIIOTHI. bubmmoreka [TOK
XUMHYECKOE 3arps3HEHUE 06.12.2023 |  https://m.edsoo.ru/00adec8a
OKPY>KarOUIEN Cpeibl COEAUHEHUAMU
cephl
97 Brruncienue MmaccoBo# 1014 BbIXOAa bubnmoreka [JOK
MPOIYKTa PEaKiuu 13.12.2023 | https://m.edsoo.ru/00adec8a
OO1as xapakTepUCTHKA HIIEMEHTOB
28 VA-rpynmnsl. A30T, bu6mmoteka [LIOK
pacnpocTpaHeHue B IPUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeea6
buznyeckue U XMMHYECKHEe CBONCTBA
AMMHuak, ero pusnuecKue u
29 XUMHUYECKHE c(EoﬁCTBa MIOJIy4YE€HHUE U bubmmorexa [OK
’ 20.12.2023 |  https://m.edsoo.ru/00adfo04
IpUMEHEHHE
[TpakTiueckas padota Ne 3 mo Teme
30 «l?lonyquHe aleMHaKa, U3y4YEeHHUE ero bubmioreia LIOK
CBONCTE» 20.12.2023 | https://m.eds00.ru/00adf180
31 A3oTHas KHCIOTa, e€ (pu3ndeckue u bubmuorexa [JOK
XUMHUYECKHE CBONCTBA 27.12.2023 | https://m.eds00.ru/00adf306
Hcnosnb3oBaHuEe HUTPATOB U COJIEH
39 aMMOHUS B KaY€CTBE MUHEPAJIbHBIX bu6mmoreka [IOK
yaoopeHuit. XumMuueckoe 27.12.2023 | https://m.eds0o.ru/00adf518

3arpsA3HCHHUC OI(p}/)KaIOH_ICﬁ Cpeabl




COCAMHCHUSIMHU a30Ta

®docdop. Oxcua pochopa (V) u

33 dochopHas kucnota, puzndeckue u bubmmorexa [IOK
P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, MTOJTyYCHHE
Hcnonb3oBanue pocharos B
34 KaueCTBE MUHEPAIbHBIX y100pEHUI. bubnnoreka [IOK
3arpsi3HeHUE PUPOTHON CPEIBI 10.01.2024 | https://m.edsoo.ru/00adfc20
docharamu
VYraepon, pacipocTpaHEeHUE B
35 Ipu gﬂg (If)mnzeCKEe A XUMHYECKUE Bubmoreia [JOK
PHPOE, 17.01.2024 | https://m.edsoo.ru/00adfd9c
CBOWCTBA
Oxcuipl yriieposa, ux pu3uuecKue u
36 XHMHYECKHE CBONCTBA. bubnnorexa [JOK
DKoJoru4ecKue mpoodIemsl, 17.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OkcuoM yriepoaa (1V)
37 VYronbpHas KUCI0Ta U €€ COU bubmmorexa LIOK
24.01.2024 | https://m.edsoo.ru/00ae006¢c
[TpakTrnyeckas padota Ne 4 mo Teme
38 "IlosrydyeHune yrieKucsioro rasa. bubnnorexa [IOK
KauecTBenHas peakuus Ha kapOoHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavanbHbIe MOHATHS 00
39 0 E;HI/I%CKHX BEIIeCTBaX KakK O bubnmorexa LIOK
p B 31.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIIepoaa
40 KpemHunii u ero coeiMHeHUS bubmmorexa [TOK
P s 31.01.2024 | https://m.edsoo.ru/00ae080a
41 [TpakTrueckast pabora Ne 5. bu6mmoreka [IOK
Pemenne skcriepuMeHTATBHBIX 32149 07.02.2024 |  https://m.eds00.ru/00ae0bf2




o TeMe «BaxHenme HeMeTaIbl U
UX COEAUHEHUD)

KoHntponbnas pabora Ne3 o Teme

bub6mmoteka [IOK

42 «BaKHCHIIHE HEMETAMLIBI H HX 07.02.2024 | https://m.edsoo.ru/00ae0el18
COCIMHEHUS
OO01as xapakTepuCcTHKa
XUMHUYECKHUX JJIEMEHTOB —

43 MeTauIoB. MeTtainueckas CBI3b U bubnuoreka [JOK
MeTaJUIn4ecKast KpUCTaNTNIecKast 14.02.2024 |  https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBa
METaJUIOB
XuMU4eCKre CBOWCTBA METAILIOB.

44 DIIEKTPOXUMUYECKUN PAAJT bubmorexa HOK

. 14.02.2024 | https://m.edsoo.ru/00ae1156
HANPSDKEHUH METAJIOB
OO6mme crnocoObl MoTydeHHs
meTaisioB. CrutaBbl. Berancnenus mo
45 YPaBHEHUSAM XUMHUYECKUX PEaKIIUM, bubmmorexa LIOK
21.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
pUMecH
46 [TonsiTHE O KOPPO3UU METAIIIOB bubmmorexa LIOK
21.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoteka [IOK

4 [lenorrbre metamtet 28.02.2024 | https://m.edsoo.ru/00ae14b2

48 OKcuIbl ¥ TUIPOKCHUIBI HATPUS U bubnnorexa [IOK
KaJust 28.02.2024 | https://m.edsoo.ru/00ae14b2

49 [[emouHO3eMENBHBIE METAIIITBI — bubnmnoreka [IOK
KaJIBIMI U MarHui 06.03.2024 | https://m.edsoo.ru/00ael15e8

50 Baxnelimue coe JUHEHUS KaIbIUs bu6nunoreka [IOK




06.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CHCTEMaTH3AIHS
3HAHUU 13.03.2024
JKEcTKOCTh BOJIBI ¥ CLIOCOOEI €€ bubnnorexa [JOK
52
yCTpaHCHUS 13.03.2024 | https://m.edsoo.ru/00ae1886
[TpakTruueckas padora Ne 6 mo Teme
53 "}Ip(éCTKOCTL BOI,I)[BI 1 METOJIBI €€ bubmmorexa [IOK
| 20.03.2024 |  https://m.edso0.ru/00aelae8
yCTpaHeHUs
. bubnuoreka [JOK
>4 AJoMHHHH 20.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOHCTBA OKCHAA U bubnmoreka [JOK
THAPOKCUIA 27.03.2024 | https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
o Keieso 27.03.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJIHU JKee3a bubnmoreka [JOK
(1) m xene3a (1) 10.04.2024 |  https://m.edsoo.ru/00ae35e6
58 O0600111eHIEe U CHCTeMaTH3aIIHs
3HAHUU 10.04.2024
[TpakTnyeckas padora Ne 7.
59 Pemenue skcriepuMeHTaNIbHBIX 33184 bubnnorexa [IOK
1o TeMe «BakHelme MeTauisl 1 uxX 17.04.2024 | https://m.edsoo.ru/00ae3de8
COCIMHCHUS
Brruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIUi, €ClIi OJIUH U3
60 peareHToB JIaH B U30BITKE WIN bu6mmoreka [IOK
COJICPKUT pUMecH. Beruncienus 17.04.2024 |  https://m.edsoo.ru/00ae1750

MacCOBOH JOJH BBIXOJIa MMPOTyKTa
peakuuu




O0001IeHNE U CUCTEMATU3aLlHI

o1 3HaHUI 1 24.04.2024
Kontponbnast pabora Ne4 o Teme
62 «BaxHelnmume MeTauibl U BX 1 94.04.2024
COEIMHEHUS
63 BemecrBa u marepuainsl B 1 bubnnorexa [IOK
[IOBCEIHEBHOM XU3HU YETOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHAYECKOE U321Fp513H€HI/I€ 1 bubnnorexa [IOK
OKpY KaroIeH cpeibl 15.05.2024 |  https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHuu 1 bubnuorexa LIOK
9KOJIOTUIECKUX MPOOIIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6001meHue 1 1 bubnuorexa LIOK
cHCTeMaTH3alus 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Peseprublit ypok. O6001meHue 1 1 bubnuorexa LIOK
cHCTeMaTH3alus 3HAHUH 29.05.2024 | https://m.edsoo.ru/00adb33c
68 Peseprublit ypok. O6001meHue u 1 bu6mmoteka [LIOK
cHCTeMaTH3alus 3HaHUH 29.05.2024 | https://m.edsoo.ru/00ad9ch2
OBHIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kmacc/ I'abpuensta O.C., Octpoymos WN.T'., Cagkos C.A.,
AxrmonepHoe o6miecTBo «M3marenbeTBo «lIpocBemenney

» Xumus, 9 knace/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxnumonepHoe odiectBo «M3aaTensctBo «lIpocBerienue»

tabauiel: [lepuoandeckas cucteMa XuMuueckux ayemMeHToB Jl. 1.
MenneneeBa, TaOIMIIa PACTBOPUMOCTH, JICKTPOXUMHUYUECCKUN PSI/T HAITPSKEHUS

MCTAJIOB

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XumMusi-6a30BbIii-ypOBCHb.-
Peanmmzarus-tpedoBannii-OI' OC-0cHOBHOT0-00111€T0-00pa30BaHMsI. -

Meroauueckoe-nocodue-aisa-yuntens.pdf

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

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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