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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro o00Iero oOpa3oBaHus
COCTABJICHA Ha OCHOBE TpEeOOBAaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOMU
o0pa3oBaTeabHOI POrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe enepalibHOM pabodeil MporpamMMel
BOCIIMUTAHUS U C YYETOM KOHIICIIMU MPENOJaBaHUsl YYEOHOTO MpeIMeTa « XUMHUS
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoit denepannu.

[Iporpamma mo xuMuM Aa€T TPEACTaBICHUE O IEJSIX, OOIIeW cTparteruu
OoOy4eHMs, BOCHUTAHUS U Pa3BUTHUs OOYYAIOMIMXCA CPEJACTBAMU Y4YEOHOIO
npeaMera, YCTaHABIIUBAET 00s13aTEeNbHOE IPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET pACIpPENEICHUE €ro Mo KiaccaM W CTPYKTYpHUPOBAaHHUE IIO
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUH, ONPEACISIET KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIep KaHuUs, PEKOMEHAYEMYIO
MOCJEAOBATENBHOCTh M3YYEHHS XHUMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4yeOHOTO MpOIEcca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpEeACNSIET BO3MOXKHOCTH MpeaMeTa s
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTelIbHOM
IIporpamMMbl Ha YPOBHE OCHOBHOI'O OOHIEro 0Opa3oBaHUs, a TaKKe TPeOOBaHUM K
pe3yibpTaTamM 00y4YeHUs XUMUU HAa YPOBHE 1IeJIeH W3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIEITEIbHOCTH OO0YyYaroIlerocsi Mo OCBOCHHUIO
y4e0HOTO CoIepKaHUSI.

3HaHUWE XWMHUHU CIY>)KUT OCHOBOM 1Ji1 (hOPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl O MaTepUaTbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIC XUMHEH TPEJICTABICHUS O B3aMMOIIPEBPAIICHUSIX
PHEPTrUM M 00 HSBOJIIOIMU BEIIECTB B MPUPOJIE, O MYTAX pEHICHUS TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHSI 4YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEW  JUIsi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
OoOy4Yarommxcsi, HAaBBIKOB HMX CaMOCTOSTEJIbHOM y4eOHOM  JesATeNbHOCTH,
DKCIIEPUMEHTAJILHBIX UM HCCIIECIOBATEIHCKUX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XKU3HM, TaK U B TPOPECCUOHATILHON JeSATeIbHOCTH,

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBINLICHUS, 3aKJIaJIbIBA€T OCHOBBI
[[EJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOJILI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSAM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3zoBaHre 00yUYaIOIINXCS.

JlanHbie HampaBiieHUS B OOYYCHHH XHMHH OOCCIICUYMBAIOTCS CHEIU(DHUKON
COJepKaHUsl  yuyeOHOro  MpeAMeTa, KOTOpBIM  SIBISETCA  MEJarormyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUHU Ha OIpPEACIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTNENbHBIX 3HAYUMBIX IOHSTHM
OpraHUYECKON XUMUHU.

CtpykTypa coaepKaHus MPOTpaMMbI MO XUMHUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO moaxoja K €€ uzydeHuro. ColepKaHue CKIIAAbIBACTCS U3 CUCTEMBI
MOHATUM O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI OHATUNA O XUMUYECKOU
peakuuu. O0e HTH CUCTEMBl CTPYKTYPHO OpPTaHU30BAaHbl [0 MPUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN
Pa3HOro ypOBHS:

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

— Ilepuognueckoro 3akona /. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUA O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

— TpEeICTaBICHUA 00 BIEKTPOJUTUYECKONM AMCCOLMAlMA BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHWS PACCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K JAPYromy, BBITIONHSA (YHKIUKU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHH CIOCOOCTBYeT  (POPMHUPOBAHUIO
MIPEACTABICHNAS] O XUMHYECKON COCTABIIOIIEN HAYyYHOW KapTUHBI MHUpA B JIOTUKE
e€ CHCTEMHOW MpUpOIbl, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO U
METOJaM TMO3HaHMs B Hayke. M3yueHHe XUMHUU TPOUCXOJUT C MPUBICUYECHUEM
3HAHWM W3 paHee M3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKarouuid MHUpy,
«buonorus. 5—7 knacce» U «DOu3nKa. 7/ Kiaacc.

[Ipy wu3ydyeHHH XUMHUM TPOUCXOAUT (PopMUpOBaHME 3HAHUW OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOH KYJIbTYpPBHI.
3amaya y4eOHOro NIpeIMeTa COCTOMT B (OPMHUPOBAHUM CUCTEMBI XMUMHYECKUX
3HAHUN — Ba)KHEHUIINX (PaKTOB, IMOHATHH, 3aKOHOB M TCOPETUUCCKUX ITOJIOKCHHM,
JIOCTYITHBIX 00O0OIIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, si3bIKa HAYKH, B



OpUOOLIEHUM K HAy4YHbIM METOJIaM TO3HAaHUS MpPU HM3YYEHHH BEIIECTB H
XUMHUYECKHUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIbHOM U Y4eOHO-HCCIEA0BATEIHCKOM
JeSATEeIbHOCTH, OCBOCHMM TMpaBWJ 0E€30MacHOTO OOpallleHus C BEIIeCTBAMHU B
MOBCEHEBHOM KU3HHU.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHe 11eJ1, KaK:

— (GOpMHUPOBaHHE WHTEJUICKTYaIbHO PAa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOY4YEHUsT HA  CHUCTEMaTHYEeCKOe MpUOOIICHHE
oOyJaromuxcss K CaMOCTOSATEIbHOW IMO3HABATEIBHON JEATEIHHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHUBAIMIO M Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU;

— o0ecnieueHue yCIOBUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOPA3HOW MAEATETHbHOCTH, MO3HAHUSA W CAMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHUBEPCAIHbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omeld (QyHKIMOHAIBHOM M €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSCHATP M OLICHWBATH SIBJICHUS
OKpPY’KaOIIIer0 MHUpa, WCIOJIb3Ys 3HAHWUS U OTBIT, MOJTYYCHHBIE TPU H3YYCHUU
XUMHH, TPUMEHATh HMX TPU PEHICHHH MpoOJieM B TMOBCEAHEBHOW JKM3HH W
TPYZIOBOU IEATENBHOCTH;

— (QopmupoBanue y oOOydaromuxcs TyMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHHS LIEHHOCTH XUMHUYECKMX 3HaHUM 711 BbIPAOOTKH 3KOJOTHYECKH
1eJecO00pa3HOro MOBEAEHHUS B OBITY M TPYIAOBOM JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPY:KAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEHHUS OOIEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGdUIS M HANPaBIEHHOCTH AabHEHIIETO
oOy4eHus.

OOmiee YWCIO YacoB, OTBEACHHBIX JUIS HW3YYCHHS XHUMHH Ha YPOBHE
OCHOBHOTI0 0011er0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kiacce — 68 yacoB (2
Jaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B He/Iei0).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poilb XUMHUM B KU3HHU YellOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. PuU3NUYECKHE CBOMCTBA BEIECTB. ATrperarHoe COCTOSIHHE
BemiecTB. [loHsATHE O MeTOnaxX MO3HAHWS B XUMHH. YUCTHIC BEIIECTBA M CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI W MOJIGKYJIbI. XHUMHYECKHE dJeMEHThl. CHUMBOJBI XHUMHYECKUX
aneMeHTOB. [IpocTbie U ClI0kKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

Xumuueckass Qopmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAsE aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHUHU.

KonuuectBo BemectBa. Monb. MosnsipHas macca. B3anMocBsi3b KOJIMYECTBa,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyecKkre U XUMUICCKUE SBIICHUS. XUMHUUYECKas Peakius 1 €€ MpU3HAKH.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XUMHYEeCKHe ypaBHeHUs. Kitaccudukanus
XUMHUYECKUX PEaKIHi (COeAMHEHUS, pa3JIOKEHUS, 3aMeIleHNs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, MpaBuUjaMu padoThl B JIaOOpATOPUHU U
npuémMamu oOpaieHus ¢ 1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U ONHUCAHUE
bu3MYecKuXx CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOI0/ICHUE
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIKeE,
KATICHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJTUBAHUC
MEJHOM MPOBOJIOKH, B3aUMOJECHCTBHUE MeJa ¢ KUCIOTON) SIBJICHUI, HaOI0AEeHUE U
ONKMCAaHWE TPU3HAKOB MPOTEKAHMSI XMMHUYECKHUX peakiui (pas3jiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM Oapusi, pa3lioKeHHE THUIPOKCHA
menu (II) npu HarpeBanuu, B3auMOJICCTBUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMEced: ¢ MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHILIAINS, XpoMaTtorpadus, MpoBecHNE OYUCTKU TTOBAPCHHOU
coiv, HaOJIOJEHWE U  ONHWCAHWE  PE3yJbTAaTOB  MPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHUS MAacChl, CO3JaHUE MOJCNICH MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aineMeHT W MpoCToe
BemecTBo. HaxokneHuwe kuciopoja B TpUPOJAE, (PU3MYECKHEe U XUMUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenne kuciopoga. CrocoObl



MOJIyYeHHUs] KHUCIopoja B JabopaTopum U MpomblluieHHOCTH. Kpyrosopor
KHCIIopoa B mpupoae. O30H — aJIoTporHass MOAU(PUKAIIHS KUCIOPOIa.

TemnoBoit 3hdexT XUMHUECKOW peaklnh, TEPMOXHMHUYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojib U METaH. 3arpsA3HCHHE
BO3lyXa, YCHJICHHE MapHUKOBOTO d(PeKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bopopon — snmemeHT m mpocTtoe BemiecTBo. HaxoxkaeHue Bogopona B
npupoae, (Qunyeckne W XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monsipabiii  00b€M  razoB. Pacu€Thl 10 XHUMHUYECKUM YypaBHEHUSM.

dusnyecKre CBOMCTBA BOMBL. Boja kak pactBopureinb. PacTBOpEI.
HacelllieHHbIE W HEHACHINIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10711 BEIIECTBAa B pacTBOpe. XMMHUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTtBOpoB B IpUpose U B )KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arpsi3HeHHe NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus Heopranmdyeckux coeauHeHui. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojeoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{(OTEpHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcujoB. Du3Myeckue W XUMHUUYECKHE
CBOMCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanus. Krnaccupukanuss OCHOBaHUM: INENOYM M HEPACTBOPHMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lommyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucior. @usnyeckue u
XAMHUYECKUE CBOWCTBA KuUCIOT. Pan aktuBHocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. Homenknatypa coiseil. duzndeckue u XUMHAYECKUE CBOMCTBA COJIEH.
[TomyuyeHue couei.

['eHeTnyeckas CBSI3b MEXK/y KJIacCaMU HEOPTaHUYECKUX COCTMHECHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMNPEICIICHUE COJIEPKAHUS KUCIOPOJa B BO3IYyXE, MOJIyUCHUE,
coOupaHue, paclio3HaBaHUE W M3yYCHUE CBOMCTB KHCJIOPOJAa, HaAOII0JICHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOAOM U YCJIOBUSI BO3HUKHOBEHUS W
MpeKpaileHus TopeHust (Mmokapa), O3HAKOMJIEHHWE ¢ O00pa3llaMH OKCUJIOB H
OMHMCAHWE WX CBOMCTB, MOJyYeHHUE, COOUWpaHWE, pACIIO3HABAHUE M W3yUYCHUE
CBOMCTB BOjiOpoja (TropeHue), B3auMojercTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3lioB BEIIECTB
KoJinyecTBOM 1 MoOJib, HCCIIeIOBaHHME OCOOCHHOCTEH pPaCTBOPEHHUS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3AUMOJICICTBUE BOJAbI C METAINIAMU
(HaTpueM U KajblieM) (BO3MOYKHO HMCIIOJIb30BAHUE BUEOMATEPUAIIOB),



UCCJeIoBaHUE OO0pa3l0oB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACcCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKU WHIUKATOPOB B PACTBOPAaX KUCJIOT U ILEJIOYEH,
u3zyueHue B3ammoneiictBus okcuma meam (ll) ¢ pacTBopoMm cepHOW KHCIIOTHI,
KHCJIOT C MeETajUlaMHU, pPEakUWil HEUTpaM3aluH, IOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOT0 METAaJIa IPYTHMM W3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTANIBHBIX 3a/ad MO Teme «BaxkHelmme Kiacchl HEOPraHUYECKUX
COCTMHEHUI.

Ilepuoguyecknii 3axkoH u Ilepumoamueckas cucreMa XMMH4YECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCUPUKALMKA XUMHYECKUX 53JIeMeHTOB. [lonsatue o
IpYIIax CXOAHBIX 3JEMEHTOB (IUEJIOYHbIE M UICJIOYHO3EMENbHBIE METaJUIbI,
rajioreHbl, THEPTHBIE ra3bl). DIEMEHTbI, KOTOPbIE 00pa3y0T aM(POTEPHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepunonnueckuii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX JIEMEHTOB /.
N.  MenngeneeBa.  KoporkomepuonHass W JUIMHHOIIEPUOAHAS (bopmbl
[Tepunonnueckoit cucreMbl xumuueckux 3neMmeHToB . 1. MenneneeBa. [lepuonasl
u rpynnsl. @U3NYECKUA CMBICH IOPSAKOBOIO HOMEpA, HOMEpPOB NEPUOAA H
IPYIIIBI 2JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHne
DIIEKTPOHHBIX ~ 000M04YeK aromMoB TMepBbiXx 20 XUMHYECKHX DJIEMEHTOB
[lepnognueckorn cucremnl [[. M. MenneneeBa. XapakTepucTuKa XHUMHUYECKOTO
AJIEMEHTA IO ero noyokeHuto B [leprnonnueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHUsl paguyca aTOMOB XUMHYECKHUX DIIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepnoanyeckoil CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ui pa3BUTHA Haykn WU npaktuku. . M. MenneneeB — yd€Hblii H
IpaKJaHUH.

Xumuueckas cBs3b. KoBalleHTHas (TojiipHas MW HEMOJSpHAasl) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucineHus.  OKHCIUTENBHO--BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponiecchbl OKUCIEHN U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJCICTBHE
TMJPOKCHJA LMHKA C pPAacTBOpAaMU KHUCJIOT W INEIOYEH, IPOBEIECHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPBl  OKUCIHUTEbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropenue, peakliuy pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceéa3u



Peanuzanus MeXnpeaMEeTHBIX CBS3€H NMpU M3y4eHUM XuUMUU B 8 Kiacce
OCYLIECTBJISIETCS. 4epe3 MCIOJb30BaHUE KaK OONIMX €CTECTBEHHO--HAy4YHBIX
NOHATUH, TaK Y MOHATUH, SBISIOIIMXCS CUCTEMHBIMU I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHaJlUu3, CHUHTE3, KiIaccuukauus, TMepUOAUYHOCTh, HAONIOJCHHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHHUE, MOJIEIIb, SIBICHUE.

@du3nka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIIBI, PAAUOAKTUBHOCTB, MOJIEKYJA, JIEKTPUUYECKUN 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIIECTBA, ra3, GU3NYECKUE BEIWYUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE31bI, COoNHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpaIbl, TOPHBIE IMOPOJIBI,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XUMHYeCKasi peakuus

Ileprognyeckuii 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHECHUU CBOWCTB
XUMHYECKUX OJJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KW, KaJIbLHUs U HUX
COCIMHEHNH B COOTBETCTBUU C TIOJIOKEHHEM »JJeMEHTOB B llepuomnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUABI XMUMHYECKOW CBsI3U. THIBI KpUCTAIUIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOW PEIIETKU U
BHJAa XUMHYECKOHN CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMUYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMAYECKHX peaklMid MO pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKIMU BEILIECTB, MO TEIIoBOMY 3(ddekrty, mo
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMUUYECKUE PEAKLINN, TEPMOXUMUYECKHE
YPaBHEHMUS.

[TonsiTue O CKOPOCTHM XUMHUYECKOM peakiuu. [loHsiTHe 00 00paTUMbBIX U
HEOOpaTUMBIX XUMHYECKUX peakuusix. [IoHsTHEe 0 TOMOTre€HHBIX M TeTepPOreHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xuMuueckom paBHOBecun. MakTopsl,
BIIMAIOLIME HA CKOPOCTb XUMHYECKOW PpEAKUHM M IIOJIOKEHHE XUMHUYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMKM,  3JIEKTPOHHbIM  OasaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CocTaBiIeHUE ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HCIOJb30BAHUEM  METOJA
ANIEKTPOHHOTO OanaHca.

Teopus 3AEKTPOIUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEMIECTB C Pa3IMYHBIMH BHUJIAMHU
XUMUYECKOH CcBsA3U. CteneHp auccounannu. CHIIbHBIE U CITa0bIE 3JEKTPOJIUTHI.

Peakrum nonHOTO 0OMEHA. Y CIOBUS MPOTEKAHUS PEeaKInii HOHHOTO OOMEHa,
MOJHBIE WM COKpalIEHHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBAaHMM M COJied B CBETE TNPEICTAaBICHUA 00  DIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIE peakiu Ha HOHBL. [IoHsATHE 0 THApONIN3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEILIECTB — META/UIOB M HEMETaUIoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakluuu
OT BO3JEUCTBUS PA3NMYHBIX (PAKTOPOB, HUCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOpPOB BEUIECTB, MIpOLECCa IUCCOLMALMU KHCIOT, IIEJI0Yed M CoJel
(BO3MOXXHO  HCMOJB30BAHME BHUJIEO0 MAaTEpPUAIOB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MNPOTEKaHUS  peakiuid  HOHHOro  oOMEHa
(oOpazoBaHue ocajaka, BBbIJACICHUE Tra3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBI  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMA
(ropeHue, peakiMy pasyIoKeHUs, COCIMHEHUS), Paclo3HABaHUE HEOPTaHUYECKHUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pEIICHUE
AKCTIEPUMEHTABLHBIX 3a]1a4.

HeMmeTa/iibl U MX COeTUHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJloreHoB. XWMHUYECKHE CBOMCTBA Ha IpUMEpe  XJIopa
(B3aUMOJEHCTBHE C METa/UlaMU, HEMEeTa/llaMH, IIeo4YamMu). XJIIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, NPUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOJOPOJA HAa OPraHu3M 4YeJOBeKa. BakHeiuime XJIOpUAbl U HX
Hax0XJICHUE B IPUPO/IE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPONHbIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYECKHUEe CBOMCTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMHYECKue CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIOB.
CepHas kuciaoTa, (QU3HYECKHE W XHUMHUYSCKHE CBOMCTBa (0OmMeE  Kak
MpeACTaBUTENS KJlacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE PpEaKIHH,
JeXalue B OCHOBE MPOMBIIIIEHHOTO Crnoco0a MOJy4YeHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHo KucaoThl. CONM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKIUs Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHUH B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXAIOIIEH Cpelbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/yXa U BOJOEMOB), CITIOCOOBI €ro NPEIOTBPAILECHHUS.

OO6mast xapakrepuctuka 3j1eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPO/IE,
busnyeckue U xumMrueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MoJydeHue U npuMeHeHue. Coan aMMOHUS,
X GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCIJIOTa, €€ MOJydyeHue, (PU3NUecKue U XUMHUYECKHE
CBOiicTBa (0OIIME Kak MpEACTAaBUTENSl Kiacca KUCIOT M crenuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yno0peHnil. XuMHUYecKoe 3arpsa3HEeHUE OKPYKAIOIIEH Cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsA3HEHHUE BO31yXa, MOYBBI W BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, Pu3MUECKUe W XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, GU3NIECKUEC U XUMHIECKHUE CBOMCTBA,
nosyuenue. McnonaszoBanue pocdaroB B kauecTBe MUHEPATBHBIX YI0OPEHHUIA.

O6mast xapaktepuctuka 3aeMeHTOB [VA-rpymmbel. OcOOEHHOCTH CTPOECHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHH  OKHUCJIEHUSA.  YIUIEpOJ,  aJUIOTPOIHbIC
Moau(dUKALIUKM, PACTIPOCTPAHEHUE B TMPUPOJE, (PUIMUECKHE U XUMHUYECKUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznueckue M XUMHYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYCHUE W TMPUMEHEHHE. DKOJIOTHUECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHIOM
yrnepoga (IV), rumore3a 11o0ajgbHOrO TMOTCIUICHHWS KiIMMaTa, HapHUKOBBIN
ahdekt. YronpHas KuUcaoTa U €€ colu, X PU3NUYECKUe U XUMUYECKHE CBOMCTBA,
nojayyeHue U npuMeHeHue. KaudecTBeHHass peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEJIHCKOM
XO34MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAHOJ, MJIMIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MHPUPOAHBIA Ta3, HEPThH),
MPOIYKTHl WX TmepepaboTku (O€H3WH), WX POJIb B OBITY W MPOMBINIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaKHBIX BEIIECTBAX: JKUpaX, O€NKax, yriieBojax — U ux
poinM B OKM3HM 4elioBeKa. MarepuaabHOE E€IUHCTBO OPTraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHus KpeMHus B mnpupojge. OOmme mnpeacTaBieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BajkHelIne cTpouTeIbHbIE MaTepualibl: KepamMuka,



CTEKJIO, LIEMEHT, 0eToH, *keje300eToH. [Ipobiembl 6€30MacHOr0 MCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MIPOBE/ICHNE KAU€CTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIIOZCHUE MPU3HAKOB
WX TIPOTEKAHMS, OMBITHI, OTpakaronpe (U3NUECKHEe U XUMHUYECKHE CBOWCTBA
raJIOTeHOB M WX COEJIMHEHHH (BO3MOKHO MCIOJIB30BAHUE BUECOMATEPUAIIOB),
O3HaKOMJIEHHE C oOpa3namMu XJOpUAOB (TAJIOT€HUOB), O3HAKOMJICHHE C
oOpasmamu  ceppl W €€  COCAMHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), HAOIIOJCHUE TTpoliecca OOyTiIMBaHUs caxapa MoJl J1eHCTBUEM
KOHILICHTPUPOBAHHOM  CEpPHOM  KHUCIOTBbI, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOThI, MPOBEEHNE KaU€CTBEHHOW peaKIuu Ha cyJibdar-
WOH W HAOJIOJIEHHWE MpHU3HAaKa €€ MPOTEKAHMs, O3HAKOMIICHHE C (PU3NYECKUMHU
cBoiicTBaMU a3oTa, (ochopa M HX COEAUHEHUH (BO3MOXXHO HCIIOIb30BAHUE
BUJICOMATEPHUATIOB), 0Opa3laMu a30THBIX U (HOCPOPHBIX YAOOPEHHUH, MOTyYEHHE,
coOupaHue, paclo3HaBaHWE€ U H3Y4YCHHE CBOMCTB aMMHaka, HpPOBEACHUE
KAUECTBEHHBIX PEaKUWid Ha MOH aMMOHUS U (ocdaT-uOH U U3yYEHHE NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOACHCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C ME/IBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YECHUE MoJeIIen
KPUCTAIUIMUECKUX pelETOK anmasa, rpadura, (QymiepeHa, O3HAKOMIIEHUE C
IPOLECCOM aJCOpOLMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM H
YCTPOMCTBOM MPOTHUBOrasa, MOJIy4eHHE, COOMpaHue, paclo3HaBaHUE U U3YyYCHHE
CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEICHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWIMKAaT-UOHBl M M3yYEHHE MPU3HAKOB HUX MPOTEKAHHs, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOM IPOMBINUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX
3a7a4 no reMe «BakHelmune HeEMeTaUIBI U UX COSTUHEHUS.

MeTtasiibl U MX COeIMHEHUSA

OO01ast XxapakTepuUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux a3nemeHtoB J[. H.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauloB. MeTainueckas CBsA3b U
METaJuIMYecKasl  KpUCTaJUIMYecKas  pelerka.  DJIEKTPOXUMHYECKHH  psif
HanpspkKeHU MeTtaoB. U3nyeckrue U XUMUYECKHUe CBOWcTBa MeTaysioB. OOiue
CcrocoObl ToydeHus: MeTamioB. lloHsTHE O KOpPpO3UM METajuioB, OCHOBHBIE
cocoObl 3almUThl UX OT Kopposuu. CmiaBbel (cTajb, YyryH, IIOPaIOMUHUIM,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIIEHHOCTH.

[lenounble MeTabl: MojoxkeHue B Ileproanyeckoit cucteMe XMMUYECKHUX
anemeHToB . 1. MenzeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJIEHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCuabl U



TUJAPOKCUABI HATpud MW Kanud. I[IpuMeHeHue WIETOYHBIX METAIOB M HUX
COCIUHCHUM.

IllemoyHO3eMeIbHBIE METAJIbl MarHuii W KaJbIlMM: IIOJIOKEHHE B
[Tepuoauueckon cucreMe xumuueckux aneMmeHToB Jl. M. MenneneeBa, crpoenue
VX aTOMOB, HaxOXJeHHE B pupoje. Pu3ndeckne 1 XuMHUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelide coeluHEHUsT Kaiablusad (OKCHZ, THAPOKCHJ, COJIH).
JKEcTKOoCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10keHre B [Ieprnoindeckoil cucteMe XuMUYECKUX SJIEMEHTOB
. WU. MenpgeneeBa, CTpOCHHE aToMa, HaxXOXIcHUE B mpupoac. OU3NYECKue M
XUMHUYECKHE CBOMCTBa amoMuHUsA. AMOTEepHBIE CBOMCTBA OKCHIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenue B Ileproanueckoi cucteMe XUMHUYECKUX JIEMEHTOB [l.
. MengeneeBa, CTpoeHME aToMa, HaxoXJaeHue B npupoae. Duzmueckue u
XUMHUUYECKUE CBOMCTBA xese3a. OKCUIbI, TUIPOKCHIbI U conu xenesa (I1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyUCHUE.

Xumuueckuii IKCnepuMeHm :

O3HaKOMJICHHE ¢ oOpas3laMd METaJVIOB M CIUIaBOB, HMX (HU3UYCCKUMHU
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOYKHO
UCIIOJIBb30BaHUE BHUJEOMATEpUATIOB), OCOOCHHOCTEW B3aUMOACHCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXXHO HCHOJIb30BAHUE BHUIECOMATEPHUATIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCA TOPEHUS KEJI€3a B KUCIOPOJIE
(BO3BMOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPU3HAKOB  IPOTCKAHUS
KAQYECTBEHHBIX PEAKIMM HAa MOHBI: MArHUS, KAJIbLUs, aIIOMUHUS, [IUHKA, XKEe3a
(1) u xene3a (II1), meau (II), HaOrOIEHUE W OMTUCAHUE MPOLIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAaMU HaTpus, Kaiusd U Kajablus (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCAEAOBaHNE aM(pOTEPHBIX CBOMCTB THMAPOKCHIA ATTFOMUHHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe « Baxknenime
METAaJIJIbl U UX COCAUHCHUS.

XuMus U OKpy:KawIuas cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YeJIOBEKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HCHUE OKpYKarolled cpebl (mpeaesibHas JomycThMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Posb xuMun B pemieHnn 3K0JI0THYECKUX
po0aem.

Xumuyeckuui IKcnepumenm:

H3yueHHue oOpasIloB MaTepUANIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIUMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceéa3u



Peanuszanus MeXnpeIMEeTHBIX CBsI3€d NpU HM3y4eHUM XUMHM B 9 Kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOJb30BaHWE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TIOHATUH, SBJSIONIMXCS CUCTEMHBIMU JJISi OTJIEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'0 1IMKIIA.

OO1ue ecTecTBEHHO-HAyUHbIE TMOHATHA: HAY4YHBIM (akT, THUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccu(uKaluusg, NEepPUOAUYHOCTh, HAOJIOEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, SIBJICHUE, NapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIIHI.

dusuka: maTepus, aTroM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIU],
U30TONbl, PATUOAKTUBHOCTh, MOJEKYJA, SJIEKTPUYECKHA 3apsi, IPOBOJHUKH,
HOJIyIPOBOJHUKH, JUAJIEKTPUKH, (OTOAIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs
pemérka, CIuiaBbl, (PU3UUYECKUE BEJIHMYMHBI, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJIHLIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHBIC
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaTIbl, TOPHBIE  IOPOABI,
M10JIE3HBIE UCKOIAEMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPAMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMS XMMHHM B €IWHCTBE Y4YeOHOU u
BOCIUTATEIILHON JEATEIBHOCTA B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUNCKUMU
COIIMOKYJIbTYPHBIMH UM JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMHM, NPHUHSATHIMU B
oOlIecTBEe MpaBWJIaMd M HOPMaMH TOBEACHHUS U CIOCOOCTBYIOT THpolieccaM
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIM3AIIMHN 00yUYarOIIUXCS.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBAThCS  CHUCTEMON TMO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAMU U
pacIIMpEeHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWI0, MOHUMAHHS 3HAYEHUS XUMHUYECKOM HAYKH B KU3HU
COBPEMEHHOI0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEPHOU HMH(OpmMaIruei o
MEPEIOBbIX JIOCTUKEHUSIX U OTKPBITUAX MHUPOBOM W OTECYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCIIMTAHUS:

MPEJICTABJICHUS] O COLUHAIBHBIX HOpMax W TMPaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIENOBATEeIbCKOM, TBOPYECKOW H  APYrMX  BHOAX
NeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HON COBMECTHOM NESITEIbHOCTH MPH
BBITIOJTHEHUU Y4Y€OHBbIX, TO3HABATEIbHBIX 3a/1ad, BBIMOJHEHUN XUMHUUYECKUX
AKCTIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TMPOIECCe OTOM Yy4eOHOW MAEeSATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEICHUE M IMIOCTYIIKM CBOMX TOBAPUIIEH C TO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUM MOCTYNKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE U XMMHUYECKOU pEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTAaBJISIOIIUE
OCHOBY JIJI1 TIOHUMAHUsSI CYIIHOCTH HAyYHOW KapTHHBI MHUpa, MPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOM CPENOU, O POJIM XUMHUH B IO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMUHU, HEOOXOIUMBIE ISl OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBICHUIA,
MO3HABATENIbHON, MH()DOPMAIMOHHOM W YWUTATEIhCKOW KYyJIbTYphl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEIbBHOW PabOThl C YYCOHBIMU TEKCTaMH, CIPABOYHOMU



JUTEPATYPON, JOCTYNMHBIMU TEXHHUYECKUMHU CpEACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHI0 W TO3HAHUIO, JI0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEI0BATEIbCKOU
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
JIaTbHEHIIIEM;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

OCO3HAHWE IIEHHOCTU JKWU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 »KWU3HH, OCO3HAHUE IOCIEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOroisi, HAPKOTUKOB, KypEeHHUS),
HEOOXOJUMOCTH COOJNIIOJIEHUsT TpaBuUi  O€30MacHOCTH TMpH  OOpaIleHUd C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PeabHOM KU3HH;

5) Tpy10BOr0 BOCHIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY M3YyUYEHHIO TPodeccuil u TpyJia pa3inyHOro poja,
YBaXKEHHUE K TPYLy U pe3yJbTaraMm TPYJIOBOW JESITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOAOKEHUST 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
YCHEMHON Npo(heCcCHOHATBHON AeATENHOCTH U PAa3BUTUS HEOOXOUMBIX YMEHHUI,
TOTOBHOCTB a/IalITUPOBATHCA B PO(HECCHOHATIBHOM Cpeie;

6) 9K0JI0THYECKOT0 BOCTIMTAHUS:

HKOJIOTUYECKHU 11e1eCO00pa3HOe OTHOUIEHWE K MPUPOJIE KaK HCTOYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUS, NOHMMAaHUE LIEHHOCTH 3/I0POBOIO U
Oe3omacHoro obOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
duznyecKkoMy M TICUXWYECKOMY 3/J0pPOBbIO, OCO3HAHWE LIEHHOCTH COOJIOCHUS
npaBui 0€30MACHOTO MOBEEHUS MPU padOTE C BEUIECTBAMU, a TAKKE B CUTYyaIUX,
YTPOXKAIOIIUX 30POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJydaeMble MPU MU3YYCHUH XUMUHU, IS
pELICHUs 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENOU, ISl TTOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYPhI, OCO3HAaHUSA TJIOOQJIBHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M IMyTed HMX pPELICHUsS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBbTATBI

B cocrtaBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMUpOBaHUS MHUPOBO33PEHHS OOIEHAY4YHbIE TOHATHUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOILECC, IKCIEPUMEHT U PYToe.), KOTOPhIE
WCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpEAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HaHUI W3 3TUX MpPeIMETOB (POPMHUPOBATH MPEJCTABICHUE O LEIOCTHOU



HAy4YHOM KapTUHE MHUPA, U YHUBEpCaJbHble yueOHbIE NEUCTBUS (IIO3HABATEIbHbBIE,
KOMMYHUKATHBHBIC, PETYISITUBHBIE), KOTOpBIE oOecrmednBaoT (HopMUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHMIO U OCYIIECTBIICHUIO Y4EOHOM
NESATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jornueckue 1ecTBU:

YMEHUSI MCMOJB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIIEISATh UX XapaKTEpHbIE
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTHUSMH), UCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OTJICTBHBIX ()aKTOB M SIBJICHHM, BEIOMPATh OCHOBAHMSI 1
KpUTEPUH ISl KiIacCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJACTBEHHBIE CBA3UM MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUYECKHUE pacCyX ACHUS (MHIAYKTUBHBIC, JACIYKTUBHbBIC, 110 aHAJIOTUN),
JIeJIaTh BBIBOJIbI M 3aKJIFOUCHUS,

YMEHHUE TPUMEHSATH B TMPOIECCEe IO3HAHUS TOHATUS (NMPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIIU, UCTIONIBH3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIC MTPEACTABICHUS —
XUMHUYECKUW 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHE
XUMHUUYECKON peaklMi — MpH PEIICHUH y4eOHO-TI03HABATENIbHbBIX 33/1a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIIECCTB U XUMUYECKUX PEAKIIHA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIEACTBEHHBIE CBSI3U W
MPOTUBOPEYUHS B U3yUaeMbIX MPOIIECCaX U SIBJICHUSIX.

Ba3oBblie uccienoBarejbckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaYECTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KayeCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHHE OIbITa IO TUTAHUPOBAHUIO, OPraHU3allMd M TMPOBEIACHUIO
YYEHMUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOMIOAaTh 3a XOJIOM MpoIecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 PE3yNbTar, (OPMYITHUPOBATH 0000IIECHUS U
BBIBO/IBI 110 PE3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIECIOBAHUS, COCTABIISITH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOWpATh, aHAIM3WPOBATh M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM TIIPEACTABICHUS, MOJYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJICpXKaHUs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHYECKHU OIEHUBATh MPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;



yMEHUE MPUMEHATh Pa3MyHble METObl U 3aIPOChl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX [JIsl BBITOJHEHHS
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4 ONPEIEIEHHOTO TUIA, TPUOOPETEHUE OIbITA B
0o0JaCTH  MCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCMOJBb30BAHUS PA3TUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIUK U
WUTIOCTPUPOBATh pEIIaeMble 3aJladyd HECIIOXKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu opmMaMu rpaduKd U UX KOMOUHAIUSIMU;

YMEHUE UCIIOJNb30BaTh W aAHAJU3UpOBaTh B Ipolecce Y4YeOHOU H
UCCIIEIOBATENLCKON NIEATETbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOT0 XO35IMCTBA M TPAHCHOPTA HA COCTOSIHUE OKPYKAOLIEH MPUPOAHOU
CpEBbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUS:

yMEHHUs 3ajaBaTh BOMNpPOCHl (B XoJe jauaigora W (WiIM) JIUCKYCCUHU) MO
CylmlecTBy  oOCyxgaeMol  TeMbl, (OpPMYyJIHpPOBATb CBOM  MPEMAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJI0KEHHOM 3a1a4H;

YMEHUS  NOPEACTaBIATH  IOJYYEHHBIE  PE3yJIbTaThl  [03HABATEIbHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHUYECKOTO JKCIIEPUMEHTa (JaOOpaTOPHOTO OIbITA,
1a00paTopHOI pabOThI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHMsSI Y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBATENbCKOW  JEATEIBbHOCTH  IPU  PEIICHHUH
BO3HMKAIOIIMX MPOOJEM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIIACOBAHUS
no3uuui (00CcyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHALIUS
COBMECTHBIX JEHCTBUM, ONPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJITHEHHOM paboThI U JpyTHE).

PeryasiTuBHbIC YHUBEpCAJIbHbIC y4eOHbIC 1eHCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONpPENeNsATh LETU AESATENbHOCTH, IJIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesATeILHOCTh, BRIOUPATh Harbosee 3pGeKTUBHBIC CIIOCOOBI pelieHusT y9eOHbIX U
MO3HABATEJIbHBIX 337a4, CAMOCTOSITEBHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  AJTOPUTM JEUCTBUM IIPU BBIIOJIHEHUM 3aJaHUW C y4ETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pe3ysbTaTa 3asBICHHOW LIEJIH, YMEHHE
MCITOJIB30BATh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBHH 3aJaHUIA.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOCHHUIO 0053aTENbHOIO
Collep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboueld Mporpammoi,
BBIJIETISIIOT: OCBOCHHBIE 00YUYalOIIMMUCS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeucTBul, crnenuduueckue I TpeaMeTHOM oOnactu  «XUMHUS», BHUIbI
JNEATENbHOCTH 110  TMOJYYEHHID HOBOTO  3HAHUA, €ro  HWHTEPIPETALUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaIlHsX.

K xoniy oOydenus B 8 Kiacce rpeMeTHbIC pe3yIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTHH: aTOM, MOJIEKYIIa,
XUMUYECKUN JIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEILIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiacCcupUKalusi Ppeakiuid: peakiuu
COCOVMHEHUSA, PpEaKIUU Pa3JIO0KECHUS, PEAKIUU 3aMEIICHUs, PpPEaKIuu
0oOM€Ha, HK30- U 3HJIOTEPMHUYECKHE PEAKIINH, TEIJIOBON 3(hPEeKT peakuuu,
AIpO aToMa, SJEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, pPaaNycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAsA U HEMOJSpHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBsI3b, MOH, KATUOH, aHWOH, PacTBOp, MAaccoBasi JI0Js BEIIECCTBA
(TpolieHTHAs! KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
MPUMEHSThH 3TU OHTUS [IPU ONMUCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJII COCTaBlEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUM;

e OINpENENsATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKWUCJICHUS  DJIEMEHTOB B  OWHApPHBIX  COCIUHEHMUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIUMHEHHI IO
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAasT M HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaThb cMmbIica Ilepunomanueckoro 3akoHa JI. M. Menngeneena:
JIEMOHCTPUPOBATh MOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mnoJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrajipo;

e OINKCHIBATh U XapaKTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHWMHYECKHMX DJEMEHTOB: pa3inyaTh T[OHITUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TIEPUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuonuueckas cucrteMa XuMU4deckux odnemeHtoB J[. .
MenzeneeBa» C YHMCIOBBIMU XapPaKTEPUCTUKAMU CTPOCHHSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij Ajpa, 00IIee YUCIO IEKTPOHOB
U PaCTIPEIEIICHHIE UX 110 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTaHMYECKUE BEIlEeCTBA,
XUMHUYECKHE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUHU
BEIIECTB, MO TEIII0BOMY 3G (DEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIAcCOB, MOATBEPIKIasi ONKMCAHUE IPUMEPAMH MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XUMHUYECKUX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEIBHYI0 MOJICKYJISIPHYIO M MOJISIPHYIO — MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 1o (opmyle
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITny;

MIPUMEHSATH OCHOBHBIC OTIEPAIUH MBICIHTEILHON JCSITCIIBHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 00OOIIECHUE, CHUCTEMATHU3AINIO, KIAcCHU(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CIEACTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB
BCIIECTB M XHMHYCCKUX PEAKIUH, eCTeCTBEHHO-HAyYHBIE METOIBI
MO3HAHUS — HAONIOACHWE, W3MEPCHHE, MOJCTUPOBAHHE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN );

ClIeoBaTh  TNpaBWaM  TOJb30BaHUS ~ XUMHUYECKOM  TOCYAOH U
7abopaTopHbIM  000pYy/IOBaHHWEM, a TakkKe TMpaBWwiIaM oOpamieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO TIOJYYCHHIO W COOHpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOIOpOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEACITEHHOW MAacCOBOM JOJIEW PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMUYECKHE  OKCIEPUMEHTBI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH M KUCIOT ¢ TIOMOIILI0 WHANKATOPOB
(;rakmyc, dpeHondTanenH, METUIOPaHXK U APyTrue).

K xoniy oOydeHus B 9 kjacce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKMX TOHATHH: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEULIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIICHb
OKHCIICHUS, XUMHUECKasi PeaKIMsi, XUMUYECKasi CBsI3b, TEIUIOBOM 3¢ (deKT
peakuuu, MOJb, MOJSPHbII  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JBJEKTPOIUTHYECKAS NUCCOLMALMSA, PEAKLIMU HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLUU,
OKHCIIUTENIb,  BOCCTAHOBUTENIb,  OKHCIEHWE W  BOCCTAaHOBIICHHE,
aIJIOTpONusA, aMPOTEPHOCTh, XMMHUUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUTMYecKas peniéTka, KOppo3us METaslioB,
CIUIAaBbl, CKOPOCTh XUMHYECKOM peaklUHWH, MPEeAeIbHO TOIMyCTUMAas
koHueHTpanus [1JIK BemiecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH H
MIPUMEHSTh 3TH MOHSTHUS [IPYU ONTMCAHUH BEUIECTB U UX MIPEBPALICHUN;
UCIONB30BaTh XUMHUYECKYI0 CHMBOJHKY JJS COCTaBIIeHUS (HopMyI
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPENIEATh BAJICHTHOCTD U CTEIIEHb OKUCJIEHUS XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHHAX pAa3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKOH
CBA3M (KOBAJEHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi MOHA 10 XMMHUYECKOU (opMmyle, XapakTep Cpenbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COEAMHEHUW, TUI KPUCTALIUMYECKOU
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIHUCHIBaTh U XapaKTepU30BaTh
Tabnnuynyo Gopmy Ileproanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuyaTh TOHATHS «TJIaBHas moarpynna (A-rpymmna)» U «moOodHas
noarpymnmna (b-rpynma)», manbie u OOJBIIME TEPUOIBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCA B MEPUOAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeiesieHde HX IO JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB U UX COEAUHEHUU B
npenaesax MajbIX MEPUOJIOB U TIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIYy U COCTaBy YYacTBYIOIIMX B PEaKINHU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHCIIEHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OONIME W CHEIUPUIECKUEC XUMHUUYECKUE
CBOMCTBAa NPOCTBHIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE
npuMepaMi MOJEKYJISIPHBIX M HOHHBIX YpPAaBHEHHM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTAaBIISAITb YPABHEHUS DJIEKTPOJUTUYECKOW JIHCCOLMALMU  KHUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, YypaBHEHHs peakUud, TOATBEPKIAIONINX CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3JINYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MIOCPEICTBOM COCTaBIICHUS JICKTPOHHOTO OajaHca dTUX PEaKITHii;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TPOTCKAHUS XWMHUYECKHX TIPEBPAICHUNA B Pa3IAYHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHTEIBHYIO MOJEKYJSAPHYIO W MOJSIPHYIO — MAacChl
BEIICCTB, MAaCCOBYIO JIOJIIO XHUMHYECKOrOo »JJeMeHTa 1o (opmyre
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIISCTBA B PACTBOPE, MMPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITUH;

cOONIOJaTh  TNpaBWJIa  MOJB30BAaHUA  XUMUYECKOM  MOCyAol U
7abopaTOpHBIM  O0OpYIOBaHMEM, a TaKXe TMpaBuia OOpalleHUs ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHUSIMH TIO BBITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 110 TIOJYYCHHIO W COOWpaHUIO
ra3o00pa3HbIX BELIECTB (aMMHUaKa U YIJIEKUCIIOrO rasa);

MPOBOJUTh  PEAKIUMHU, TMOATBEPXKIAIOIMINE  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kKapoOonar-, ¢ocdar-, cuwnmkar-, cyiabdar-, TUIPOKCHUI-UOHHI,
KaTHOHBI aMMOHHUSI W WOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTaHUUYECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OTEPAIllUU MBICIUTEILHON JESITEIbHOCTH — aHaJIu3
U CHHTE3, CpaBHECHHE, OO0OOIICHHE, CHCTEMAaTHU3allii0, BBISBICHHE
MIPUYUHHO-CJICACTBEHHBIX CBSI3¢H — JUIA M3yYEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHWi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOJIIOICHUE, W3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KouuyecTBO 4acoB
Ne HanmenoBanue pa3jiesioB u JyiekTpoHHbIE (IU(PPOBLIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonayajibHble XUMHYECKHE IOHATHSA
XuUMHS — BaXkHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU NeATeIIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 XuMu4deckue 15 1 0 bubmnoreka LIOK

' peaxkiuu https://m.edsoo.ru/7f41837¢c

Uroro no pazneny 20

Pa3nen 2. Baxkneiiiue npeicTaBuTe M HEOPraHMYECKUX BeLIECTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 1 bubnuoreka [JOK

' 00 okcHaax https://m.eds00.ru/7f41837c
29 Bonopoa.llonsartue o kucnorax 8 0 0 bubnuoreka [JOK

' 1 COTIAX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6nuorexa [IOK

' OCHOBaHUSIX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIUHEHUIN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3jemMenToB JI. U. MenneneeBa. CTpoeHue aToMoOB.

XumMuueckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PC€aKknuu




[Tepuonnueckuii 3aKOH U

31 IIepunonnueckas cucrema ; bub6nuorexa LIOK
XUMHYECKHUX deMeHToB [, U. https://m.edsoo.ru/7f41837c
Menene-esa. CTpoeHue aroma
XuMuyeckas CBSI3b. Bu6morexa LIOK

32 OKuCIHTEILHO- 8 https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCIIBHBIC PCAKITUN

Hiroro no pasery 15 Mmoo nTI8STe
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 1O 68

I[TPOTPAMME




9 KVIACC

KosunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnsie | IIpakruueckue (1wt pp )
NPOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. BenecTBO U XUMHYeCKHE peaKIIUH
11 [ToBTOpEeHME U yrayOieHne 3HAaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnuorexa [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOMTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znea 2. HemeTa/iibl M X COCIUHEHUA
OO6mrast XxapakTepruCTUKa XUMUYECKHUX bubnnoreka [JOK
2.1 4 0 1
anemeHToB VIIA-rpynmnsl. ['anorens https://m.edsoo.ru/7f41a636
OO6mrast xapakKTeprUCTUKA XUMUUYECKHIX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 0 0 bubnmorexa [IOK
' PYTIRL L€p https://m.edso00.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocdop u ux 7 0 1 bubmmorexa [JOK
' ' ’ https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepruCcTUKa XUMHYECKHUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa HOK
' Ny PYHTEL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro no paszneny 25




Pa3gea 3. MeTa/sIbl M X COeANHEHUSA

. bu6mmoreka [IOK
3.1 Obmpue crOHCTEA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmorexa [IOK
3.2 Baxxuelinme MeTayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kawias cpeaa
4.1 BemtectBa u Matepuaibl B )KU3HU YEI0BEKA 3 Bubmorexa TOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
p P https://m.edsoo.ru/7f41a636
OBULIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumuu. Pons xumun B 1 0 0 05.09.2023 bubnmnoreka HOK
JKU3HM 4yeroBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[TonsiTne 0 MeTogaxX MO3HAHKS B bubmnorexa [JOK
2 1 07.09.2023
XUMUU 0 0 https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paboThl B 1a00paTOpUn U MPUEMBI 1 0 1 12.09.2073 bubnmnoreka [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucrele BemecTa j/I cmecu. CriocoObl 1 0 0 14.09.2023 bubmmoteka [IOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpaxTnueckas padota Ne 2 BuG 1OK
nonmoTexa
5 7 1 0 1 19.09.2023
«Paznenenue CMeceI/IV (Ha mpumepe https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubmmoteka [IOK
6 A 1 0 0 21.09.2023
TOMBE I MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 0 0 56.09.2023 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmorekxa [IOK
II 1 28.09.2023
8 POCTRIC 1 CHIOXHBIC BetliecTsa 0 0 https://m.edsoo.ru/ff0d2a6c
bu6nuorexa [JOK
9 A - 1 0 0 03.10.2023
TOMHOTMOIICKYIBIpHOS yHemHe https://m.edsoo.ru/ff0d2d50




3aKO0H ITOCTOSHCTBA COCTAaBa BEIIECTB.

bubmuorexa [JOK

10 Xumuueckas: popmyia. BajreuTHocts 05.10.2023
bopmy. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKHUX DIIEMEHTOB
OTtHOCHUTENBHAS aTOMHAsI Macca.

1 THOCHUTEJIbHASI aTOMHAsI M 17.10.2023 bubmuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBast 1011 XUMHUYECKOTO bu6 e OK

12 A 19.10.2023 nosmorexa I1
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
Ko €CTBO BemecTBa. Moub.

13 JINYECTBO BEIIICCTB b 24.10.2023 bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
duznueckre 1 XUMUYECKHUE SIBJICHU. b K

14 26.10.2023 nbsmotexa O
XHAMHYECKas peaKLus https://m.edsoo.ru/ff0d37fa
IIpn3Haku 1 yciI0BHUS MPOTEKAHUS b K

15 p Y ' 1p 31.10.2023 nbsmotexa O
XUMHUYECKHUX PEaKIUN https://m.edsoo.ru/ff0d3al6
3aKoH coxpaHe acCHI BEIIECTB. b K

16 KOH COXPAHEHHUS MACChI BEIIECTB 02.11.2023 nommoreka L{O
XHAMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrurunciieHusa KoJIM4ecTBa, MacChl

17 BEIIeCTBa IO YPaBHECHUSIM 07.11.2023 bubmorexa LOK

P . o https://m.edso0o.ru/ff0d5708
XUMHYCCKHUX PEaKIIHA
Kiaccudpukanusa XuMAYECKAX

18 eax HIE) (00: WHEHUS, pa3IoKEeHUs 09.11.2023 bubmorexa HOK
peakt A P ’ o https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, 0OMEHA)

M. B. JIoM0OHOCOB — y4EHBIN-
19 SHIUKJIONETUCT O606yljleHHe u 14.11.2023 bubmorexa LOK
' . o https://m.edso00.ru/ff0d40c4
CHCTEMATH3aLU 3HAHUN

20 KonTponbnas padora Nel o reme 16.11.2073 bubmuoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKLIAN) o https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB b K

21 X 28.11.2023 nomotexa O

BOo3ayxa. Kucinopon — snemMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuiecTBo. O30H

dusnueckre 1 XUMHUUECKHE CBOMCTBA

bu6nmoreka [IOK

22 KHCIIOpo/1a (peakIMKi OKUCIICHHS 30.11.2023
poza (peax : https://m.edso0.ru/ff0d4614
ropenue). [lonsitue 06 okcuaax
CriocoObI ToJTydeHusT KUCIOpoia B
23 nabopaTopun Zq I OMI)IH_U'ICHII){OCTI/I 05.12.2023 bubmorera LOK
PATOPHIT I TP ' e https://m.eds00.ru/ff0d497a
IIpumeHeHue kuciopoa
TemnoBoit 3¢ hext xumuaeckoit
€aKIUH, OHATUE O

24 peartwi, 07122023 @ Duomiorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKLIUAX
TomnuBo (HedTh, Yroyib U METaH).

25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €T 12.12.2023 bubmmorexa [JOK

P AYXa, o https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padorta Ne 3 o Teme
26 «[Tony4yenue u coOupanue KHCIOpoa 14.12.2023 bubmorexa HOK
yi . P poad, o https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTB)
B _

7 0JI0pOJ — BJEMEHT U MPOCTOE 19.12.2023 bubmuorexa [JOK
BelecTso. Haxoxxaenue B npupoze https://m.edsoo.ru/ff0d4dd0
duznvecKknue U XUMUYECKUE CBOMCTBA bubmmoteka [IOK

28 21.12.2023
Bojopoxa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubmmoteka [IOK

29 [TonsiTHE O KUCIOTAX U COJSAX 26.12.2023

https://m.edsoo.ru/ff0d50d2

30 CriocoObI mosryyeHHs BOI0poia B 58.12.2023 bubmuoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 mo Teme

bubnmnoreka [JOK
31 «ITomyuenue u cobupanue BOAOPOAa, 09.01.2024 A

HU3YUCHHUC €CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Mosipablii 00EM Ta30B. 3aKOH

bu6nmorexa [IOK

32 11.01.2024
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenns o0béMa, KOJIMYECTBA
33 BEIIlECTBa raza o €ro M3BeCTHOM 16.01.2024 buGnnorexa LIOK
= . y R https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UITH 00BEMY
Brruncienus 006EM0B ra3os I10
34 ABHEHUIO PEAKIIMY HA OCHOBE 18.01.2024 Bubmiorexa ITOK
P  peart ¥ o https://m.eds00.ru/ffod5708
3aK0Ha 00BLEMHBIX OTHOIIEHUH Ira30B
dusnueckue U XUMUYECKHIE CBOMCTBA K
35 23012024 | DuomiorexallO
BOJBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tousitue 00 Bubnuorexa IIOK
36 25.01.2024 ubmorexa I1
MHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuUTEIb.
Hacemiennnie 1 HeHACBIIIEHHBIE bubnuoreka IIOK
37 = = 30.01.2024 O 1
pactBopbl. MaccoBas 10JIsl BENIECTBA B https://m.edsoo.ru/ff0d5b40
pacTBope
ITpakTuyeckas pabora Ne 5 mo Teme
«[IpuroroBiaeHne PaCTBOPOB C bubmnorexa [IOK
38 PUTOTORIICHHE PACTEOPOB € 01.02.2024 uomorexa L]
ONpeACIEHHON MacCOBOM 10Jer https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
KonrponsHas padora Ne2 o Teme bubmnorexa [IOK
39 P P 06.02.2024 uomorexa L]
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
Oxc : cocTa acc arus, bubnuoreka IIOK
40 KCHUIBI TaB, KJIaCCH(PUKAIUS 08.01.2024 nonroreka 11
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonydyenue u XuMHU4eCcKUe CBOMCTBA
41 KncnyhoHHx OCHOBHBIX 1 aM()OTEpHBIX 13.02.2024 bubmorexa [JOK
’ p R https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocTas, Kiaccudukanus, 15.02.2024 but6mmorekxa [IOK




HOMECHKJIaTypa https://m.edsoo.ru/ff0d67ca
ITonmydyenne n XUMHYECKHE CBOMCTBA b K

43 e 27.02.2024 nosmotexa O
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
KucaoTel: cocTaB, Kilaccu(hUKaIIH,

m (uxkary 59.02.2024 Bu6nuoteka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
ITomyuenne U XUMHYECKHE CBOMCTBA b K

45 i 05.03.2004 | DrOmorexallo
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,

46 CHOCO((SBII) 101 )eHI/IsI XI/IMI/I‘-IZIC)KI/IC 07.03.2024 bubmorexa OK

- yi ’ R https://m.eds00.ru/00ad9474
CBOICTBa
[Ipaktuueckas paborta Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME b K

47 P s 12.03.2024 nbsmorexa [10
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)

I'eneTndeckas cBsI3b MEXKIY KJlaccaMU b K

48 Ay x 14.03.2024 nosmotexa O
HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/00ad9a50
O00011eHE B CHCTEMATH3aIUsA B K

49 o H 19.03.2024 nomorexa [0
3HAaHUH https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o reme Bu6 10K

HOIHNOTEKA
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 21.03.2024
on P https://m.edsoo.ru/00ad9ela
coeIMHEHNH
IlepBole MONBITKHY KiIaCCU(BUKAIINT
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB ?IOHHTHe 0 26.03.2024 bubnmorexa [TOK
) R https://m.edso0.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U Bu6 OK
HOIHNOTEKA
52 [lepuoanueckas cuctemMa XUMUYECKUX 28.03.2024 1
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
53 [Tepuonpl, rpymImbl, TOATPYIITIHI 02.04.2024 but6mmorekxa [IOK




https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COoCTaB aTOMHBIX

bubnuorexa [JOK

54 04.04.2024
siaep. M3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK BuG 1OK
o e
55 aToMOB 3JieMeHTOB [lepunoanueckoit 16.04.2024 nomoTera
https://m.edsoo.ru/00ada6bc
cucteMsl [. . Menaeneena
XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 110 €r0 MOJI0XKEHHUIO B
56 ) 18.04.2024 | DwomiorexalJOK
[Tepuoanueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproaudeckoro 3akoHa
JIs1 pa3BUTHS HAYKA U IIPAKTUKA. /. b K
57 LD YICH TP A 23.04.2024 nbsmorexa [10
N. MenaeneeB — y4€HbIN, NIEAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
DIEKTPOOTPULIATEIHLHOCTh AaTOMOB b K
53 POOTPHIL 55 04.2024 nonuoreka 11O
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 Nonuag xumMuueckas cBsI3b 30.04.2023
https://m.edsoo.ru/00adac34
KoBanenTHast noisapHas XuMudeckas b K
60 p 02.05.2024 nomorexa L0
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHast HenonsapHas b K
61 p 07.05.2024 nomorexa O
XHUMHUYECKASA CBI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [IOK
62 CreneHb OKUCICHUA 14.05.2024
https://m.edso0.ru/00adae28
OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE b K
63 16.305.2024 | PrOmorexa O
peakiuu https://m.eds00.ru/00adb076
b K
64 OKHUCIIUTEIN U BOCCTAHOBUTEIHN 21.05.2024 n6mmorexa 110

https://m.edso0.ru/00adb076




Konrtponsnas padora Ne4 o teme

bubmuorexa [JOK
. 23.05.2024
65 «Ctpoenue aToMa. XUMHUECKast 1 3.05.20 https://m.edsoo.ru/00adbAg6
CBSI3bY»
66 PezepBHblit ypok. O6001eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
CHUCTEMAaTH3aIusI 3HaHUHN https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O6o01eHue 1 1 bubnnoreka [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

Kosun4vecTBOo 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero HU3y4eHusi | oOpa3oBaTeJIbHbIE
padoTshI padoThI
pecypchl
[lepuoauueckuii 3aK0H.
Ilepnomnueckasa cucrema b K
1 pHoA 1 0 0 05.00.2023  Promotexa 1O
XHUMUYECKHX dJIeMeHToB JI. . https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU Bt LOK
nOINOTEKA
2 CBOMCTB XUMHUYECKUX DJIEMEHTOB 1 0 0 07.09.2023
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanusa u HoMeHKIaTypa bu6 K
3 (uran P 1 0 0 12.09.2023 | Puomaorexa 11O
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
Buapr xuMuueckoil CBI3U U THUIIBI b K
4 A > 1 0 0 14.00.20p3 | Promorexa O
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas pabora Nel o Teme
«[ToBTOpenue u yriryoiieHne 3HaHUI
5 p yrry 1 1 0 19.09.2023
OCHOBHBIX pa3/IeoB Kypca 8 Kiaccay
BxonHO KOHTPOJIb
Knaccudukanmsa XuMHUECKUX bub6anorexa IIOK
6 uran 1 0 0 21.09.2023 | Puomorexall
PEAKIHI MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN BuG 110K
HOINOTEKA
7 eaxkun. IToHITHE O TOMOI€HHBIX U 1 0 0 26.09.2023
peakt https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
TToHaTHE 0 XMMHUYECKOM PABHOBECHUHU. bub6anorexa IHIOK
8 p 1 0 0 28.09.2023 | Promorexall
@DakTOpBI, BIUSIOIINE HA CKOPOCTH https://m.edsoo.ru/00adc28c




XUMHYSCKOM PE€AKIUN U IMOJIOXKCHUC
XUMHYCCKOI'0 paBHOBECUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bu6mmorexa [IOK

9 03.10.2023
peaKkuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTUYECKON Bu6 10K
HOINOTEKA
10 nccoruanmu. CuibHbBIE U ci1a0ble 05.10.2023
a HHan https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
bu6moreka [JOK
11 HNoHHble ypaBHEHUS PEAKIIUN 17.10.2023
M peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE NPEACTaBICHUN 19.10.2023 bubnmorexa LOK
pv A https://m.edso0.ru/00add5d8
00 AJEKTPOIUTUYECKOMN TUCCOLIUALINN
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
nOINOTEKA
13 [IPENCTABIEHUN 00 24.10.2023
pel . https://m.edsoo.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOLHALIH
bu6mmoreka [JOK
14 TToustue o ruaponnse coiaei 26.10.2023
b https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3 AL b K
15 i & 31102023 | Prommorexa [0
3HAHUHU https://m.edsoo.ru/00addd12
ITpaxktrueckas padora Ne 1.
16 ((56HI€HI/I€ aKcnpe UMEHTAJIBHBIX 02.11.2023 bubmaorexa LIOK
p o https://m.edsoo.ru/00addbfa
3amau»
Konrtponbnas padora Ne2 o Teme
17 «INEKTPOIIUTHYECKAS TUCCOIHAIIUSI 07.11.2023 bubmioreia [JOK
P a1 HHaTHA. o https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIUU B PACTBOPAX)»
OO01mas xapakTepuCcTHKa raJIoreHOB.
" b K
18 XHUMHYECKHE CBOWCTBA HA IPUMEPE 09.11.2023 nommorexa 11O

XJiopa

https://m.edsoo.ru/00addfe2




XnopoBomopoa. CosiHast KHCIIOTA,

Bbu6morexa [JOK
19 XUMHYECKHE CBOMCTBA, IIOJIYUCHUE, 14.10.2023
yi https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme Bu6 1IOK
nOInoTeKa
20 «lTomyueHne coaIHON KUCIOTHI, 16.11.2023
v N . https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruucnenust no ypaBHEHUSIM
21 XHUMHUYECKHX peaKLUi, €CJIM OJIUH U3 28.11.2023 bubmorexa LIOK
DCARHIH, s o https://m.edso00.ru/00ade488
PEareHTOB JIaH B N30BITKE
OO0mas xapaKTepHCTUKA 3JICMEHTOB bubanoreka LHIOK
22 Hl P p 30.11.2023 1
VIA-rpymibl https://m.edsoo.ru/00ade64a
AnoTpornHbie MOAM(DUKAIIMKN CEPBI.
Haxosxnenne cepnl 1 €€ coeTUHESHHUI bubmnoreka [IOK
23 A P A 05.12.20p3 | DHommorea Il
B IIpupoe. XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pOI, CTPOCHHE, b K
24 POBOAOPOL, CTP 5 07.12.5023 nommoreka 11O
¢u3nveckne U XUMUYECKHEe CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCIIOTA,
25 ¢buznyecKkue 1 XUMHUYECKHE CBONCTBA 12.12.2023 bubmorexa [TOK
’ o https://m.edso00.ru/00adea28
MIPUMEHEHUE
XHUMHUUYECKUE PEAKIINH, JIeKAILUE B
OCHOBE MPOMBIIIIEHHOTO CIoco0a
MOJIY4YEHHUS CEPHOM KUCIIOTHI. b K
26 y4 Y 14.12.5093 nommoreka 11O
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloIlel cpeibl COeTMHEHUSIMU
cepol
BrraucneHnue MaccoBOM 40U BRIXO1a bubmnoreka IJOK
27 A s 19.12.2023 | Drommoreka L

MPOJYKTA PeaKuu

https://m.edsoo.ru/00adec8a




OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28 21.12.2023
B Ipupoie, GU3NUIECKUE U https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AmMMuak, ero pusndeckue u Eu6 1OK

nOJIHOTEKA

29 XHMUYCCKHE CBOMCTBA, MOJIYYCHUE U 26.12.2023

i https://m.edsoo.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padora Ne 3 o Teme
30 «[Tonyuenne aMMHaKa, H3y4eHHE €TI0 28.12.2023 bubmorexa LOK
- v > 3YH o https://m.eds00.ru/00adf180
CBOMCTBY»
A3oTHas KUCIO0TAa, €€ (PU3nIecKue u bu6 K

31 . c€ 09.01.2024 Pwommorexa 1O
XMMHYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX Eu6 10K

n0IMOTEKA

32 o0peHunii. XUMHUYECKOE 11.01.2024
Y0P . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIel cpebl
COCIMHEHUSIMH a30Ta
®ochop. Okcun dpochopa (V) u

33 (bocg)o pHaSI ann%)Ta (b@pljm(qe)acne " 16.01.2024 bubmorexa HOK

P . o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MTOJIyICHUE
Ucnonb3oBanue ocdaTtos B
KaueCTBE MHUHEPAIbHBIX YI0OPEHHIA.

34 P VYJI p 18.01.2024 bubmuoreka [JOK
3arpsi3HEeHUuE IPUPOAHON Cpeb https://m.edsoo.ru/00adfc20
dbocdaramu
Yruepon, pacipocTpaHeHHE B

35 pu E’me gnmﬁ){ec;l)/le Y XMMHYECKHE 23.01.2024 bubmorexa I[JOK

PHPOJE, o https://m.edsoo.ru/00adfd9c
CBOMCTBA
bubmnorexa IJOK
36 Oxkcuipl yriiepoaa, ux Gpusndeckue u 25.01.2024 1

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




XUMUYECKHE CBOKCTBA.
DKOJIOTUYecKre MpoOIeMBbl,
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)

Bbubmorexa [JOK
37 YroipHasg KUCI0TA U €€ COJIH 30.01.2024
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme
"ITosryyeHue YIIIEKUCIOro rasa. b K K
38 YACHHE YT 01.02.2024  DHOmorexa IO
KauectBenHnast peakuus Ha kKapOOHAT- https://m.edso00.ru/00ae027e
noH"
[TepBoHavaIbHBIC TOHATHS 00 Eub 10K
nOInOTEKA
39 OpPraHNYECKUX BEIIECTBAX KaK O 06.02.2024
p H https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YTiepoaa
bubmuoreka [JOK
40 KpeMmuuii u ero coenuHeHust 08.02.2024
P a https://m.edsoo.ru/00ae080a
[TpakTnueckas padora Ne 5. Pemienue
3KCIIEPUMEHTAJIBHBIX 33124 I10 TEME b K
41 pHih a 13.02.2004 | POMMoTEKE LO
«BaxHel1ne HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
Kontponbnas padota Ne3 mo teme
42 «Baxuennme HeMETAIIIBI 1 UX 15.02.2024 bubmaorexa LIOK
R https://m.eds00.ru/00ae0e18
COEIMHEHU
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Mertannnueckas cBSI3b U bub6anorexa IHIOK
43 27.02.2024 1
METaJUTNnYeCKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METAJJIOB
XUMHYECKHE CBOMCTBA METAJJIOB. b K
44 29.02.2024 | Drommorexa IO

DNEKTPOXUMHUUECKHUH Psifl

https://m.edso0.ru/00ael1156




HaIPSHKEHUN METaJIOB

O061rme crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

Bbu6moreka [JOK
45 aBHEHUSIM XMMHUYECKUX PEAKIMI 05.03.2024
yp PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJICPIKHUT
pUMeCH
bu6mmorexa [IOK
46 [TousATHE O KOPPO3UHU METALIIOB 07.03.2024
PP https://m.edsoo.ru/00ae1278
bubmuoreka [JOK
47 €JIOYHBIE METAILIbI 12.03.2024
m https://m.edsoo.ru/00ael14b2
Oxcuabl U TUAPOKCUIBI HATPUS U
48 1 np a p 14.03.2024 bubmnoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
€JIOYHO3EME € MeTa, -
49 [len ‘-IiI M JII)H“H METAJLIIbI 19.03.2024 bubnuorexa [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
bubmuoreka [JOK
50 Baxueiime coefMHEHNS KAJIbLIUS 21.03.2024
a H https://m.edsoo.ru/00ael15e8
O00011IeHNE U CUCTEMATH3ALIIS
51 IEI H 26.03.2024
3HAHUI
JKécTkocTh BOABI 1 CLIOCOOEI €€
52 )i\ 58.03.2024 bubnuorexa [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 1o Teme
53 ")IIZéCTKOCTB BOJI:;LI 1A METOJBI €6 02.04.2024 Bubmorexa OK
" o https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bu6mmoteka [IOK
54 AJTTOMAHAT 04.04.2024
https://m.edsoo.ru/00aelc64
Awmdorte € CBOMCTBA OKCHJIa
55 M(pOoTepHbIE CBOMCTBA OKCHJIA U 16.04.2024 bubnuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo 18.04.2024 | bubmuoteka [[OK




https://m.edsoo.ru/00ael1d86

OKCI/II[BI, TUAPOKCHUABI U COJIM JKEJIE3a

Bbub6mmorexa [JOK

57 23.04.2024
(1) u xenesa (1) https://m.eds00.ru/00ae35e6
O060011IeHNE U CUCTEMATH3AIMS

58 IEI H 25.04.2024
3HAHUNI
[IpakTuyeckas pabora Ne 7. Pemenue
SKCIHEPUMEHTAILHBIX 3aJa4 10 TEME bubnuorexa IIOK

59 p . g 30.04.2024 H
«Baxxueume MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHU)
Borurcnenus o ypaBHeHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3

60 peareHToB /1aH B H30BITKE WIIH 02.05.2024 bubnnorexa HOK
COIEPKUT IIpUMECH. BeIaucieHus o https://m.eds00.ru/00ae1750
MacCCOBOH JOJIH BBIXOJIa MTPOTyKTa
peakuuu
O00011IeHNE U CUCTEMATH3AIUS

61 IEI H 07.05.2024
3HAHUI
Konrponsnas pabora Ned o Teme

62 «Baxkneinme MeTaIbl 1 UX 14.05.2024
COETUHEHU)
BertectBa 1 Mmarepuaisl B bubnuoreka IIOK

63 B . p 16.05.2024 1
MOBCEIHEBHON KU3HU YeI0BeKa https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arpsa3HeHne b K

64 3arp 21.05.2004 | DHOmmorexa [0
OKpPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
Posne xuMuu B peresnn Bubnmoreka IIOK

65 p 23.05.2024 1
HKOJIOTHUECKUX MpoliIeM https://m.eds00.ru/00ae4270

66 PesepBublit ypok. O0o0mIeH e U bubmoreka [IOK

cUCTeMaTHu3anus 3HaHUKN

https://m.edsoo.ru/00ae0d0a




67 PesepBHblit ypok. O60011€HNE U 1 bubmuorexa [JOK
cucTreMaru3anus 3HaHU1 https://m.edso0o.ru/00adb33c
68 Peseprublit ypok. O6o0mIeHne 1 1 bub6nuoreka [IOK
cHUcTeMaTu3alus 3HaHU I https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., Octpoymon WU.I"., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHne»
» Xumus, 8 xnacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00111eCTBO

«3marensctBO «IIpocBemenue»

METOANYECKHUE MATEPUAJIBI JISA YUUTEJIA
1. T'abpuensu O. C., Bockoboitnukosa H. I1., flurykoBa A. B. HacTonbHast kaura
yaurtenss. Xumus. 8 ki1.: Meroaudeckoe mocodwue. - M.: JIpoda, 2021.

2. N'abpuensn O. C., Amykosa A. B. Terpaas ais 1abopaTOpHBIX ONBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nmocooue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kiaace / O. C. T'abpuensa. — M. : [Ipoda, 2021. — 109,

4, T'abpuens, O. C. Meroauueckoe nmocooue k yueonuky O. C. ['abpuensna
«Xumusy. 9 kaace [ O. C. T'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosnorudeckue kaptel kK yueouuky O. C. I'abpuensna «Xumus. 8
KJ1acc» . Metoauueckoe nmocodue / JI. . AcanoBa. — M. : [Ipoda, 2020
6. Xumus : rexHonoruveckue kaptol k yaeOuuky O. C. ['abpuensna «Xumus. 9

KJ1acc» : Metoaudeckoe nmocoodue / JI. . AcanoBa. — M. : [Ipoda, 2018



7. Xumus. 8 ki1.: KoHTposnbHBIE ¥ IpoBepoUHbIe paboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiakosa u

ap. - M.: Ipoda, 2022. nannsie

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumus» u caliT 1uist yautens «51 uay Ha ypok
XXMM

http://him.1september.ru Exunas xomnekuus LIOP: [IpenMeTHas KOICKITHS
«XuMUsD

http://school-collection.edu.ru/collection/chemistry EcrtecTBeHHO-Hay4YHBIC
sKcriepuMeHThI: XuMus. Kosutekius Poccuiickoro o01eo0pa3oBaTebHOTO
noprania

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB TI0 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: 3JIEKTPOHHBIN YYEOHUK JTsI
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIN YU4COHUK
http://www hemi.nsu.ru OTKpBITBIH KOJIIEIK: XUMUS
http://www.chemistry.ru JluctaniioHHas oJMMITHAAA [TO XUMHUH:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
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