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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOI'O OOIIEro o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QenepanbHOil pabdodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICIUMHU MPENOJABaHUsl Y4eOHOTO npeaMeTa «XUuMHUSI»
B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanum.

[Iporpamma mo xumMuu Aa€T TPEACTABICHHWE O IENAX, OOIIEH CTpaTeruu
OoOydYeHUs, BOCTHTAHWS M Pa3BUTUA OOYYAIOIIUXCS CPEACTBAMHU YUeOHOTO
IpeaMeTra, YCTaHABIIMBAET 00s3aTeNbHOE IIPEAMETHOE COZIEp/KaHMUE,
MpEAyCMaTPUBAET PACIPENEIEHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pazienaM M TeMaM MPOrpaMMbl 0 XHMHUHU, OINPEIETSAET KOJIWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEepUCTUKU COJlepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YUEHHS] XUMUU C YU4ETOM  MEXKOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU Y4€OHOr0 MpoIecca, BO3PACTHBIX
0COOEHHOCTEW  00ydYaroluxcsi, OIpeAeaseT BO3MOXXHOCTH MpeaMeTa s
peannzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTEIbHOMN
MIpOrpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TPEOOBaHHM K
pe3yabTaram 00y4YeHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH O00YyYaroulerocs IO OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHWE XWMHH CIY)KHT OCHOBOW Il (DOPMHPOBAHUS MHUPOBO33PCHHUSI
00yyJaroIerocsi, ero MpeACTaBICHU O MaTepUaIbLHOM €IUHCTBE MHPA, BaXKHYIO
poiib UrparoT (QopMUpYEMble XHMHEW MNPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MYTAX PEHICHHUS TI00aTbHBIX
mpo0JIeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CHIPHEBOHM, JYHEPTreTUYECKOH,
MUIIEBOM U KOJOrMYECKON 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEW  JJii  CaMOpas3BUTUSA |
dbopMuUpOBaHUS KYILTYPhI INYHOCTH, €€ 001IeH U (QYHKIIMOHATLHON TPaMOTHOCTH,

BHOCUT BKJaJ B ()OPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
oOy4Jaromuxcs, HABBIKOB HX CAMOCTOSTENbHOM  y4yeOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCIENOBATEIbCKUX YMEHUN, HEOOXOIUMBIX Kak B
MMOBCEIHEBHOM )XKM3HU, TaK U B MPOPECCHOHATILHOMN JESITEIIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOIO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIS1a HA €UHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN rpaMOTHOCTH 00YyJarouuxcs;



crocoO0cTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4HBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B dKOJIOTMYECKOE
oOpa3zoBaHHE 00yUYarOITUXCS.

JlanHble HampaBlieHHWs B OOYYCHHH XWMHH OOCCIECYMBAIOTCS CHEIU(PUKON
colepXaHUsl  y4eOHOro mpeaMera, KOTOpPbIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HAYKM XMMHUHU Ha ONpeleEHHOM dTane eé
pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOUIUMHCSI CUCTEMBbI TMEPBOHAYAIBHBIX TMOHSITUNH XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSATUN
OpraHUY€eCKON XUMUHU.

CrpykTypa coaepKaHus MPOrpaMMbl M0 XHUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOr0 moaxona k e€ mzyudeHnro. CoaepkaHue CKIAAbIBACTCS U3 CHUCTEMBI
MOHSATHUM O XUMHUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMbI MOHITUN O XUMUYECKON
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHHUI HA OCHOBE TEOPETUUYECKUX MpPEICTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona Jl. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XMUMUM;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TMPEACTaBIECHUM 00 DIIEKTPOIUTHUYECKOM JHMCCOLUMAlMU BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PpPACCMATPUBAIOTCA HAa OCHOBE OSMIUPUYECKU
TIOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
VpOBHSI K JAPYroMy, BBIONHSS (GYHKIIUA OOBSICHEHHS] W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOTO MPUMEHEHUS U TOJYy4YCHUs
U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIICHNUS] O XMMHYECKOM COCTABIIIOLIEH HAYYHOM KapTHHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW MPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAaHHUIO U
METoAaM MO3HaHWA B Hayke. M3yueHue XMMHUM NPOUCXOAUT C MNPUBJICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKpYyKalomui MUp»,
«buomnorus. 5—7 xiacce» u «duznka. 7 Kiaace».

[Ipy wu3yyeHUH XUMHUHM TPOUCXOAUT (POPMHPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM HayKu Kak OO0JIaCTM COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
NEATETbHOCTA YEJIIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOUW KYJBTYpHI.
3amaua y4eOHOTO mMpeaMeTa COCTOWT B (POPMUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUN — BaKHEHIIMX (PAKTOB, MOHATHIA, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM,
JOCTYIHBIX O0OOIIEHU MHPOBO33PEHUYECKOI0 XapakTepa, s3blKa HAyKH, B



NpHOOIIEHNH K HAay4YHBIM METOJaM TIO3HAHWS TPH M3YUYCHUU BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4EOHO-MO3HABATEIHLHON M  y4eOHO-HCCIIEN0BATEIbCKON
JeSITeNbHOCTH, OCBOCHMM TpPAaBUI 0O€30MacHOro OOpaleHHs C BElIeCTBAaMHU B
MOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUM XMMUU HAa YPOBHE OCHOBHOIr'O OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauUEHHE MPUOOPENH TaKue IeNIH, KaK:

— (opMHUpOBaHWE WHTEIUVIEKTYaTbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBIICHHOCTh OOYy4YEHHMs] Ha CHCTEeMAaTHYecKoe MpuoOIeHne
o0y4Jarommuxcss K CaMOCTOSATEIbHON IT03HABATENLHOM JIE€ATEIbHOCTH, HAay4YHBIM
METOJlaM TMO3HaHUsA, (POPMHUPYIOIIUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUWY;

— oOecrnieueHne yCIOBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YYarOIUMUCS
OTbITA Pa3HOOOPA3HON NEATENHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMK), WMCIOIMNX YHUBEPCATHHOE 3HAYCHHE IS
Pa3TNYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanune oO0mel (QYHKIMOHATLHOW U  €CTECTBEHHO-HAyYHOMU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUM OOBICHITH M OIICHUBATH SIBICHUSA
OKPYXKAIOIIET0 MHpA, WCIOJIb3yS 3HAHWUS W ONBIT, MOJTYYEHHBIC MPU HU3yYECHUU
XUMHUH, TPUMEHITh WX TPH PEIICHUH MpoOjeM B TOBCCAHEBHOW KH3HU U
TPYJIOBOM I€ATENbHOCTH;

— ¢opMupoBaHHWE y OOYyYaIOIMUXCS TYMAaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH OSKOJIOTHYCCKU
1eeco00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPYKAIOLIEH TPUPOAHON CPEbL;

— pa3BUTHE MOTHBAIMH K OOY4YEHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY TpOGWiIs U HANpPaBIEHHOCTH AalbHEHIIEro
o0y4eHusl.

OO6miee YMCIO 4YacoB, OTBEAEHHBIX JUIsi M3yYEHUS XUMUU Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBanus, coctasisieT 136 gacoB: B 8 kimacce — 68 gacos (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIHO).



COILEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHauyaILHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3HMUYECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSIHUE
BemecTB. [loHAaTHEe 0 MeTomax Mmo3HaHWsl B XUMUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3jeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOIBI XUMHUYECKUX
snemMeHTOB. [IpocThie U ClIOXKHBIE BelleCTBAa. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumuueckast ¢opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAs aTOMHas —Macca.
OtHocuTENnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi 4OJII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHNUH.

KomnuecTBo BemectBa. Moinb. MonsipHast Mmacca. B3auMocBsi3b KOIMYECTBA,
MacCchl W YHCJIAa CTPYKTYPHBIX €IMHMI[ BellectBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUN.

du3nuecKue U XMMHUUYECKUE ABJICHUSL. XUMHUYECKasl peakiusa U €€ MpU3HaKU.
3aK0H COXpaHEHHsI MAcChl BEIIECTB. XMMHUYECKHe ypaBHeHUs. Knaccubukarms
XUMHUYECKUX PEAKINi (COeAMHEHUS, PA3I0KEHUs, 3aMeIleHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/IOH, MpaBUiaMu padOTHl B J1abOpaTopuu u
npuémMamMu odpamieHus: ¢ J1abopaTopHbIM O0OPYAOBAHUEM, W3YUEHUE U ONUCAHUE
(¢u3nuecknux CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJCHUE
¢usznuecknx (IUIaBI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlUs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKaJIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KUCIOTOW) SIBIICHUM, HAOII0ICHUE U
ONKMCAHWE NPU3HAKOB MPOTEKAHWA XUMHYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJOPUAOM Oapus, pa3ioKeHHE TMAPOKCHUIA
meau (II) mpu HarpeBanuu, B3auMojielicTBHE Keme3a ¢ pactBopoM conu menu (I1),
M3Yy4YEHUE CIOCOOOB pa3JeNeHHs] CMECEH: C MOMOIIBI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, UCTHILISAIMSA, XpoMaTorpadus, MpoBeAeHNE OUYNCTKHU TTOBAPECHHON
CONM, HaONIOAEHWE W  ONUCAaHUWE  pe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUIFOCTPUPYIOIIETO 3aKOH COXPAHEHHMS MACChl, CO3/JaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEPKHEBBIX ).

BaxHeilliue npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kuciopox — 3J€MEHT U MpocToe
BenecTBO. HaxokmeHnue kuciaopoaa B mpupoje, (GU3MUECKHE U XUMHUYECKHE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenne kuciopoga. CrnocoObl



MOJIYYCHHsI KHUCJIOpoAa B JIa0OpaTopud M MPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoja B npupoje. O30H — aioTponHas Moau(pUKalrs KUCIOPOoIa.

TeroBoit 3(pdeKT XUMUYECKOW pPEaKIMU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
9K30- U DHAOTEPMHUYECKHE peaKkiuu. TOIUIMBO: yroib U METaH. 3arps3HCHUE
BO3/1yXa, yCWICHUE TapHUKOBOT0 3((PekTa, pa3pylieHne 030HOBOr'O CJIOS.

Bomopon — »snemeHT M mpoctoe BenlecTBO. HaxoxkneHue Bopopoaa B
npupojae, ¢(U3MUECKHEe U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nony4deHus. Kucnorsr u comnu.

MossipHbiii 00BEM ra3oB. Pacu€rel M0 XUMUUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOIbl. Boma Kak pacTtBoputesib. PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE pPacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpE. XUMUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponb pacTBOpOB B mpupozie U B KU3HU 4enoBeKa. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HEHHE MPUPOIHBIX BOJI. OXpaHa U OUMCTKA MIPUPOIAHBIX BOJ.

Kiaccudukanus neopranmdeckux coenuHeHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coneoOpa3ytonue (OCHOBHBIC, KHUCIOTHBIC, amMQOTEpHbIE) U
HeconeoOpazyromue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKUE
cBOMCTBa OKCUIOB. [lonydyeHnre oKCuI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnorel. Knaccudukanus kucinor. Homenknarypa kuciaor. dusnyueckue u
XUMHYECKHEe CBOHCTBa KuCIOT. Psan aktuBHoctH MerauioB H. H. bekerona.
[Tony4yeHnue KUCIOT.

Conu. HomeHnkiatypa coineil. @uznyeckrue U XMMUYECKUE CBOMICTBA COJIEH.
[Tonyyenue coien.

I'eneTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHHUIM.

Xumuyeckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECICHUE CONEPKAHUsI KUCIOPOAA B BO3AyX€E, MOJNyUYCHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBOMCTB KHCIOpOJa, HaOJIOAcHUE
B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
npeKpameHnsi ropeHus (mokapa), O3HAKOMJIEHHWE C o0pa3liaMu OKCHIIOB U
ONHMCAaHWE WX CBOWCTB, MOJy4YEHHE, COOWMpaHWE, PACIIO3HABAHUE W W3y4YCHUE
CBOMCTB BOjiOpojia (ropeHue), B3auMojehcTBre Bojopoaa ¢ okcuaoM meau (II)
(BO3MOYKHO HCIOJIb30BaHUE BHEOMATepUalioB), HaOIIOJeHHE 0Opa3IlOB BEIECTB
KOJIMYECTBOM | MOIIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
pa3IMYHOM PacTBOPUMOCTBIO, IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHON
MACCOBOM JIOJIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAIIAMHU
(HaTpyieM ©  KaiblKeM) (BO3MOXKHO HCIIOJB30BaHHUE BUJIEOMATEPUAIIOB),



ucceoBaHUE O0pa3lloB HEOPraHMYECKUX BEIIECTB  PA3JUYHBIX  KJIACCOB,
Ha0JII0/ICHNEe U3MEHEHHUsI OKPAaCKH MHIMKATOPOB B PACTBOPAX KHUCIOT W ILEJIOYEH,
u3ydyeHue B3auMmozeiicTBusi okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KUCJIOT C METAJUIAMH, PEAKIMUA HEUTpalu3alyd, MOJYYECHHE HEPACTBOPHUMBIX
OCHOBAaHUWM, BBITECHEHHWE OJHOIO METajjla JAPYTMM M3 PacTBOpa COJHW, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BaxkHeWlune Kiaacchl HEOPraHU4YECKUX
COEIUHEHUN Y.

HHepuoagnuecknin 3axkoH u Ilepuoaumuyeckas cucreMa XHUMHYECKHX
iemeHTOB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBbie TOMBITKM KIAacCU(PUKAIMKA XUMUYECKUX djeMeHTOB. [loHsitue o
IPYINaxX CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHBIE OKCUIBI
Y TUJIPOKCHUJIBI.

[Tepuonnueckuii 3akoH. [lepuognueckas cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuonnas ©  AIWHHOMEpUOAHAs  (opmbl
Ilepnognueckon cucrembl xumuueckux anemeHToB . Y. MenneneeBa. [leprnozsr
u rpynnbl. PuU3NYECKUN CMBICI IOPSALKOBOIO HOMEpa, HOMEpPOB Iepuoaa H
TPYIIbI AJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. M3otomnbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  O0OJoYeK aToMoB  TMepBbiX 20 XMMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero nonoxenuro B [lepuonnueckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl pajJuyca aTOMOB XHUMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 TPyNHIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanveckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB UL Pa3BUTHUS HAayKh W mnpaktuku. [[. V. MenneneeB — y4éHbl U
rpak1aHHH.

Xumuueckass cBsizb. KoBasieHTHast (MOJisipHAs U HEMOJSIPHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iponecchl okucaeHus U BoccTaHOBIEHU. OKUCIUTENU U BOCCTAHOBUTEU.

Xumuueckuii IKCnepuMenm:

U3y4eHHe o0pas3lioB BEIIECTB META/VIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA LHUHKA C pacTBOPAMU KHUCJIOT M UIEIOYEH, NMPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLHN
(ropeHue, peakinu pa3aoKeHUs,, COeTUHEHNUS).

Mexcnpeomemmuule ceasu



Peanuzanusg MeXnpeIMETHbIX CBsi3ed MpU HM3y4YEeHUHM XUMHUM B & Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCIHOJb30BaHHE Kak OOIIMX €CTECTBEHHO-HAaYyYHbIX
NOHSATHUM, TaK W MOHATHM, SBJISIOIMUXCS CUCTEMHBIMM JUI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHATHUSA: Hay4YHbIN (DakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCUpUKALMs, IEePUOJUYHOCTh, HAOIIOJCHHUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®uzrka: MaTepusi, aTOM, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU],
M30TOIIBI, PaAUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKUM 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (GU3NYECKUE BEIUYMHBI, CAUHUIIBI
U3MEpEHUs, KOCMOC, TUIaHETHI, 3BE€3bl, ConHIIE.

buonorus: porocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, rugpochepa, MUHEpabl, TOPHBIE MOPOJBI,
NIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHYeECKasi peaKkIus

[lepnognueckuii 3axoH. [leprognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, KaIMs, KalblMs M HX
COCIMHEHNN B COOTBETCTBUM C IIOJIOKEHHUEM 3JIEeMEHTOB B Ilepmommueckon
CUCTEME U CTPOCHHEM MX aTOMOB.

CrtpoeHue BellecTBAa: BHUAbl XUMHUYECKOW CBSA3U. THIIBI KPUCTATITMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTALINYECKON PEIIETKHU U
BHJa XUMHUYECKOU CBA3H.

Krnaccudpukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBa BEILIECTB, OTHOCALIMXCS K pPa3IMYHBIM KjaccaM HEOPTaHMYECKHUX
COCIMHEHUM, TCHETUYECKas CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccudpukanus XMuMHUECKUX PEaKIHUi MO pa3IMYHbIM MPU3HAKaM (110 YUCTY
¥ COCTaBy YyYacTBYIOIIMX B pEAKIUU BEIIECTB, MO TeIoBoMy 3¢(deKTy, 1o
U3MEHEHMIO CTETEHEW OKUCIEHUS XMMHUYECKUX JIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[lonstue o ckopoctu xumMuuecko peakuuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHE 0 TOMOr€HHBIX U IeTepOreHHBIX
peakuuax. Ilonstue o xaranuse. [loHsATHE 0 XUMUYECKOM paBHOBECUHU. DAKTOPHI,
BIMSIOIIME HA CKOPOCTh XHMHYECKOW pEaKUMH W IIOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OajaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHON ~ PEaKIMM. CocraBneHue  ypaBHEHUH



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIMA €  HUCIOJIB30BAHMEM  METOHA
AJIEKTPOHHOT O OaiaHca.

Teopust 3JIIEKTPOIIUTHUECKON TUCCOUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3Mm AuccolMallii BEIIECTB C PA3JIMYHBIMU BUIAAMU
xumuyeckon cBsizu. Crenens gucconuanuu. CUIbHbBIE U CIa0bIe STEKTPOTUTHI.

Peakiun noHHOrO 0OMeHa. Y cIoBUS MPOTEKAHUS pPEeaKIMi HOHHOTO OOMEHa,
NOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHHS peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHUI W cojiedl B CBeTe TNPEACTABICHUNH 00 3IEKTPOTUTHUECKOU
nucconrannu. KauecTBeHHbIE peakiiuu Ha MOHBL. [IoHATHE O TUAPOIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEJISIMA KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIECTB — METAIOB W HEMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpuUs), UCCIEAOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JECUCTBUSl Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIEKTPOMPOBOTHOCTU
pacTBOpPOB BEIIECTB, MpoOLEcca AUCCOLMALMM KHCIOT, IIEIOYEed U CcOoyel
(BO3MOXHO  HCHOJIb30BAHHE BHJAECO MAaTEpUaloB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKU  MPOTEKaHUS  peakluil  HMOHHOrO  OOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, o0O0pa3oBaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuud pas3iioKeHHs, COCIUHEHUs), PACTIO3HABAHNUE HEOPTaHUYECKUX
BEIIECTB C I[OMOIIBK) KAYECTBEHHBIX PpPEAKIMHA HA HOHBI, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4.

HemeTasiibl 4 UX COeAMHEHUS

OOmiass XxapakTepucThka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHne M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aUMOZCIICTBME C MeETaUlaMH, HEMETaJlJlaMH, IleJo4yaMu). XJIOPOBOJOPO/I.
CongHas KWCIIOTa, XUMHUYECKUE CBOMCTBA, IMOJydyeHHUE, NpuMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOJOPOAA HA OpPraHM3M YeJNOoBeKa. BaxHeulme Xjaopuabl U UX
HaXO0XJCHUE B IPUPO/IE.

O6mias xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (HU3NYECKUE CBOMCTBA
MIPOCTHIX BEMIECTB — KUCIOPOAa U CepPhl. AJIJIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpoeHHE, (U3UUECKUE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass  kuciora, (Qu3nueckue © XHUMHYECKHE CBOMCTBa (00ImIME Kak
NPECTaBUTENsI Kjacca KHCIOT W crhenududeckne). XHUMHUYECKHE PEaKIluy,
JeXalle B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMONy4YeHHs] CEpHOM KHCIOTHI.
[Ipumenenue cepHor KUCIOThI. CoM CEpHOM KUCIOTHI, KAUECTBEHHAs PEAKLIMS HA



cynbdar-uon. HaxoxaeHue cepbl U €€ COCAMHEHUN B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeW cpeibl COeNUMHEHMSIMU cepbl (KUCIOTHBIE TOX[IH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €ro Mpea0TBpaIeHUs.

OO6mass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHBIC CTEMEHH OKUCICHUS. A30T, paclpOCTpaHEHHE B IMPHUPOJIE,
duznueckne u XuMHueckre cBoiictBa. KpyroBopot azora B npupoje. AMMHUakK, ero
duznyueckre U XUMUYECKHUE CBOMCTBA, MoJyuyeHue u npuMenerune. Conu aMMOHMS,
ux pU3NUECKNe U XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, € MoJydeHHe, (PU3NYecKue M XUMHUYECKUE
cBOMcTBa (0OIIME Kak MpEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonb3oBaHne HUTPATOB M COJEM aMMOHHUSI B KayecTBE MHMHEPAIbHBIX
ynoOpeHnil. XMMHUECKOE 3arpsi3HEHUE OKPYKalolleld Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arps3HEHUE BO3Ayxa, MOYBbl M BoaoémoB). Docdop,
auiorponHsie Mogudukanuu docdopa, Puznueckne U XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, Pu3nuecKue U XUMUUECKHE CBOMCTRA,
nonyudenue. McnonbszoBanue hocdaTtoB B kauecTBE MUHEPAIBHBIX YI00OpEHUH.

O6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCoOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTepHbIE  CTEMEHW  OKUCICHHs.  YTJIEpoHd,  aJUIOTPOIHBIC
Monu(UKALUK, pACHpOCTpaHEHUE B Tpupojae, (QuMdecKkue U XUMHUYECKHE
cBoiicTBa. Ancop6uus. KpyroBopor yriaepona B npupoae. Okcuisl yriepojaa, ux
dusnuecknue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKUBBIC OPTAHU3MBEI,
NOJy4YeHUE W MPHUMEHEHHE. DKOJIOTHMYeCKHe MPOOIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rino0anbHOrO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCI0Ta U €€ CoNM, UX (PU3NYECKHEe M XMMHUYECKHE CBONCTBA,
nojydeHrne W TNpuMeHeHne. KauecTBeHHass peakunuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIICHHOCTH U CETbCKOM
XO35HICTBE.

[TepBoHaUanbHBIE MMOHATHS 00 OPTaHUYECKHUX BEIMIECTBaX KaK O COCTUHEHUSIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTUJIeH, 3TaHOJ, TJIUIEPUH, YKCYCHas! KUCIIO0TA).
[IpupogHble HMCTOYHUKHU YIJIEBOAOPOAOB (Yrojib, HOPUPOAHBIA Tra3, HEPTb),
NPOJAYKTHl UX TMepepaboTku (OEH3WH), UX POJIb B OBITY W IPOMBINLJICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUpaX, Oelkax, YriieBoJiax — U X
polM B KM3HM UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHWYECKUX U
HEOPTaHUYECKUX COCAMHECHU.

KpemHuuii, ero d¢usnueckue U XUMHYECKHME CBOWCTBA, TMONYy4YE€HUE U
npuMmenenue. CoenuHeHHs KpeMHUs B mpupoge. OOmue npeacrtaBieHus 00
okcusie kpemHust (IV) u kpemHueBoi kuciore. CUIMKAThI, X UCIOJIb30BAHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOWTENbHBIC MaTepUaNbl: KEPAMHKA,



CTEKJIO, IIEeMEeHT, OeTOH, xeye300eToH. [IpobnaeMbl 6e30macHOro MCHOIb30BaAHUS
CTPOUTEINIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuueckuit IKCnepumenm:

M3y4yeHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TMPOTEKAHUS, OIBITHI, OTpaKalIIKUe (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIWHEHUN (BO3MOXKHO HCIIOJNIb30BAHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHHE C o0pa3namMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl U €€  COCAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOJIOICHHE Tpolecca OOYIIIMBaHUs caxapa Mo JASUCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3YYEHUE XHUMHYECKHX CBOICTB
pa30aBIeHHOM CEPHOU KUCIIOTHI, POBECHNE KAYeCTBEHHOM peaKInu Ha Ccyabdart-
MOH U HaOmoJeHue Npu3Haka €€ MpOTeKaHHs, O3HAKOMJIEHHE C (DU3MYECKUMU
cBoicTBaMU a3ora, (ochopa M HX COEAMHEHHH (BO3MOMKHO HCIIOJIb30BaHUE
BUJIEOMAaTEepUaIoB), oOpa3laMu a30THBIX U (OCHOPHBIX yIOOpPEHUH, MOJydeHUE,
coOuMpaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUakKa, MpPOBEICHUE
KaueCTBEHHBIX PEAKIM Ha MOH aMMOHHS U (pochar-uoH M W3ydeHne Mpu3HAKOB
MX IPOTEKaHUs, B3AMMOIEUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MENIBIO
(BO3MOKHO UCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mo eIen
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢yinepeHa, 03HaKOMIIEHHE C
IPOIIECCOM  aJICOPOIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MoJydyeHue, cOOMpaHue, paclio3HaBaAHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOrO rasza, MpOBEJICHHE KAUYEeCTBEHHBIX pPEaKIMil Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYECHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIJIEHUE C
NPOAYKIMEN CHUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HEMETAIUTbI U UX COCIUHEHUS.

MeTaJibl M MX COeTMHEHU S

OOuas xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepumogmyeckon cucreme xumudeckux isementoB /[l U.
MenneneeBa u ctpoeHust aroMoB. CTpoeHHE MeETauIoB. MeTamudeckasl CBs3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMYECKass  PEIIETKa.  JJIEKTPOXUMUYECKUH  pAl
HanpsHKeHU MeTtaioB. Ou3ndyeckue U XUMUYECKHe CBOMCTBAa MeTasioB. Oomue
CIOCOOBI TONYYeHUsT MeTauioB. [loHSATHE O KOppO3WHM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT koppo3uu. CiuiaBwl (CTajib, YYT'yH, JIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B OBITY U IPOMBIIIIIIEHHOCTH.

[llenounsle MeTamibl: nojioxkeHue B llepuoamyeckon cucremMe XMMHUYECKHUX
anemeHToB JI. 1. MenaeneeBa, CTpOCHHE MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpuMmepe HaTtpus U Kamusi). OKcuasl u



TUAPOKCUIBI HaTpusi MU Kanus. [IpuMeHeHue MIEeTOYHBIX METAIOB U UX
COE€IMHEHUH.

[IlenoyHO3EMENBHBIE METAJUIBI MArHUM W KaJbLMK: TOJIO)KEHUE B
Ilepnognueckon cucreme xumudeckux sieMeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. u3ndeckne 1 XMMAYECKUE CBOMCTBA MarHUs
U Kaiblusa. Baxhelmume coeauHeHMs KalbIus (OKCHUJ, THIPOKCHI, COJIH).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUE: TIOJIO)KEeHUE B [leproinueckor CUCTEME XUMHYECKUX 3JIEMEHTOB
JI. 1. MenpneneeBa, CTpoeHUE aTOMa, HAaxXOXKIEHHE B Ipupone. PU3HYECKHE H
XUMUYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHbIE CBOMCTBA OKCHIA M TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuoanueckon cucreme XMMHYECKUX 3J1€MEHTOB /1.
M. MenneneeBa, CTpOCHHE aToMa, HAxXOXKIACHHE B npupone. PuznUecKkue Hu
XUMUYECKUEe CBOMCTBA xene3a. OKCUIbl, THIPOKCU B U conn kene3a (I1) u xenesa
(I1I), mx cocTaB, CBOMCTBA U MOJTyUYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJICHHE C o00pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSA OKCHJA
Kambllisd W HATpuUsl C BOJOW (BO3MOXXHO HCIIOJIB30BAHHE BHJICOMATEPHAIIOB),
WCCIIEIOBAHUE CBOWCTB KECTKOM BOJIBI, MpOIECCAa TOPECHUS Kee3a B KHUCIOPOAE
(BO3MOXHO  HCIMOJB30BAaHUE  BHUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQ4eCTBEHHBIX PEAKIIMN HA MOHBI: MAarHWs, KaJbllMs, AIIOMUHUA, LIMHKA, JKelie3a
(IT) u xenesa (III), meau (II), HabnrogeHNE U OMUCAHUE TPOIIECCOB OKPAIIMBAHUS
IJJaMEHW HWOHAMM HATpus, Kalusd U Kalbldid (BO3MOXKHO MCIOJIb30BAaHHUE
BUJIEOMATEpPUAJIOB), UCCIIeIOBaHUE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA aTIOMUHUS
Y TUJPOKCHUIA LIMHKA, PEIIEHUE YKCTIEPUMEHTAJIbHBIX 3a]1a4 1o TeMe «BakHenmue
METAJIJIbI U UX COCTMHEHUSI».

XuMHA U OKpPYKAOLIas cpeaa

BemecTtBa u Marepuanbl B TMOBCEIHEBHOM XKU3HM 4YeloBeka. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakuuil B ObITy. [lepBas momoinp mnpu
XAMHUYECKHUX 0KOTaxX U OTPABJICHUSX.

XUMHYECKOE 3arps3HEHUE OKpYXawlleh cpeabl (MpefenbHas 10MyCTUMAst
KOHIIEHTpaius BemecTs, aanee — [1/1K). Poias xumuu B pereHun SKoJI0rMu4ecKux
pooJIeM.

Xumuueckuii IKCnepumenm:

M3ydeHne oOpas3loB MATEpUANIOB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJIUMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peammsanusi MeXmnpeaAMETHBIX CBs3€M MpH H3YYeHUH XUMUM B 9 Kiacce
OCYILIECTBIISIETCSl 4€pe3 HCIOJb30BaHHE Kak OOIIMX €CTECTBEHHO-HAaYyYHbIX
HNOHATUMN, TaK U MOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JJISl OTJENIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE IMOHSTHUS: HAY4YHBIM (DAaKT, rumoresa, 3aKOH,
TEOpHs, aHaliu3, CHHTE3, KIacCU(pUKALUsi, IEPUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, NapHUKOBBIN
3 deKT, TEXHOIOTHsI, MAaTCPHAIIHI.

Oduszuka: MaTepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUI,
U30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, IPOBOJHUKH,
HOJYNPOBOJHUKHY, JUDJIEKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKAs
pemérka, CriaBbl, (U3MYECKUE BEIMYMHBI, CAUHHUIBI W3MEPEHUs,, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: dorocuntes, apixanue, Ouocdepa, SKOCHCTEMA, MUHEPAIbHbBIC
y100peHUs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpochepa, MUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOTIAEeMbI€, TOTIJINBO, BOJAHBIE PECYPCHI.



IHVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHHUS IMPOTrpaMMbl OCHOBHOI'O  OOIIEro
o0pa30oBaHUsI JOCTHTAIOTCS B XO0/€ OOY4YCHHS XMMHUU B €AMHCTBE Y4YEOHOU H
BOCIIUTATENIbHON JIEATEIbHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPHUHITBIMU B
oOlIecTBe MpaBUJIaMU M HOPMaMH TMOBEIECHHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHUS U COIHAIIA3AIIUN 00 yJarOIINXCA.

JInuHOCTHBIE ~ pE3yNbTaThl  OTpaXkalOT  TOTOBHOCTb  OOYyYaromIuxcs
PYKOBOJICTBOBATbCS ~ CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM W
paclIMpeHue ONbITa AESITENbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuOTHYECKOr0 BOCIUTAHUS

[IEHHOCTHOI'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUUECKOMY
U HaydyHOMY HaCJEuI0, TOHMMAaHUS 3HAYCHUS XUMHUUYECKOW HAyKu B JKH3HU
COBPEMEHHOI'0 O0O0IIEeCTBa, CIOCOOHOCTH BIIANETh JAOCTOBEpPHOU WH(pOpMaIel o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M NpaBUWJIaX MEKINYHOCTHBIX
OTHOIIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIENOBAaTENbCKOW, TBOPYECKOM U APYruX  BUAAX
JeSATETbHOCTU, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOU JESTEIbHOCTU MpHU
BBITIOJTHEHUW Y4YEOHBIX, TO3HABATENBHBIX 3aJlau, BBIMOJHEHUH XHUMHYECKHUX
AKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAHUIO
M B3aWMOIIOMOIM B TIPOIIECCE OTOW YUEeOHON NEeATEThHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAEHHWE M TMOCTYNKH CBOUX TOBApHUILEH C MO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT O MO3HAHUS:

MHPOBO33PEHUYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTAaBJISIIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HAyYHOM KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIBI, B3aHUMOCBS3SIX YEIOBEKa C
MNPUPOTHOM CPEIOM, O POJIM XUMHUH B MO3HAHUH ITHUX 3aKOHOMEPHOCTEH;

MO03HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJIyYEHHWE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOAUMbIE IJii OOBSICHEHHS HaOJII0JaeMbIX MPOILECCOB U SIBICHUH,
MO3HABATEIbHOM, MH(OOPMAIMOHHOM W YHUTATENbCKOM KYJIbTYpHI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOW paboThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypoO, JOCTYIIHBIMH TEXHUYECKUMHU CpEJACTBAMU  HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHUIO M TO3HAHUIO, JI0003HATENIbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K camMO0Opa3oBaHUWIO, MPOEKTHOM W  HMCCIIENOBATEIhCKON
JEATENbHOCTU, K OCO3HAHHOMY BBIOOPY HAMPABJIECHHOCTU W YPOBHSI OOYUECHHS B
JIaJIbHEHIIIEM;

4) dpopMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JKW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE TOCIEACTBUUA U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS alKOT0isl, HAPKOTUKOB, KypEeHUs),
HEOOXOJIUMOCTH  COOJIOJICHUSI MpaBWJI OE30MacHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEATbHON KU3HH,

5) Tpy10BOIr0 BOCIUTAHMSI:

MHTEpEC K MPAKTUYECKOMY M3Y4YEHUI0 TTpodeccuii  Tpya pa3IudHoro poja,
yBaXEHUE K TPYAY U pe3ysibTaraM TPYIAOBOW NEATEILHOCTH, B TOM 4YHCIIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAaHUW MO0 XWUMHHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYabHOU TPAEKTOPUU MPOJIOHKEHUsT 00pa30BaHUs ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOUIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEMHON MpodecCHOHANBHON ACSITENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCA B MPO(HECCHOHATBHON CPEIE;

6) 7K0J10rH4eCKOro BOCIIMTAHUS:

AKOJIOTMYECKH 11eJIECO00pa3HOe OTHOIIEHHWE K TMPHUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHUMAHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0pa3a JKH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecCKOMy W TICUXHMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
MpaBuWJI 0€30MacCHOT0 MOBECHUSI TIPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIMSIX,
YTPOXKAIOMIKUX 3JI0POBBIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TMPUMEHSATHh 3HAHUS, MOJydaeMble MPU MU3YYCHUH XUMUH, IS
penieHns 3a1a4, CBSI3aHHbIX C OKPYXKAIOLIEW IPUPOIHON CPENOU, JUIs MOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIbTYphl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJeM M IMyTed HMX pelIeHUs MOCPEIACTBOM METOJ0B XHUMUHU,
AKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSI UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMATILHOMN ITPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33pEHUsI OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUIIOTE3a, (PaKT, CUCTEMa, TPOIIECC, IKCIEPUMEHT U JPYTOE.), KOTOPhIE
WCIIONB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpEAMETax U IO3BOJAIOT Ha
OCHOBE 3HaHUU W3 ITUX NPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEPCAJIbHBIC ydcOHbBIE NCHCTBUS (TIO3HABATENbHbIC,
KOMMYHUKATHBHbIC, PETYJISITHUBHBIE), KOTOpble OOecneurnBaroT (OpMHUpPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIIbHOMY IJITAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOMU
NEeSATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBUSA

Ba3oBble Jlornueckue aeiicTBUA:

YMEHHUSI HCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICT XMUMHUYECKHX TMOHATUNA (BBIACIATH WX XapaKTEPHBIC
MPU3HAKHW, YCTAHABIMBATH B3aMMOCBSI3b C JPYTMMH TOHSITHSAMH), HMCIIOIH30BATH
HOHSTHS JIJ1s1 OOBSICHEHUS! OTJENbHBIX (PAKTOB M ABJICHUMN, BEIOMpPATh OCHOBAHUS U
KPUTEPHUH JUIsl KIACCU(PUKAUA XMMHUYECKUX BEIIECTB M XUMHYECKHX PEaKIUH,
YCTaHABIWBATh MPUIUHHO-CIICACTBEHHBIE CBS3U MEXKIYy OOBEKTaMH W3YYCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIE, JETYKTHUBHBIC, TI0 AHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKTIOUCHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMMO3HAHUSA TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIETH, UCIIOJIb3YEeMbI€ B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEITbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTa), XuMudeckas (opMysna U ypaBHEHUE
XUMHUYECKON peakuu — MpU pPEelIeHUH Y4eOHO-IT03HABATENbHBIX 3314, C YYETOM
ATUX MOJIETBHBIX TPEICTABICHUN BBISIBISATH U XapaKTEPU30BATh CYIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIAM,
BEIIBIISAITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICICTBEHHBIC CBS3H U
NPOTHUBOPEYUUS B H3y4YaeMbIX MPOIECCAX U SIBICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHUE HWCIIONIh30BaTh TOCTABIICHHBIE BOIPOCH B KAauyeCTBE HHCTPYMEHTA
MO3HAHWSA, a TakKKe B KA4eCTBE OCHOBBI ISl (OPMHUPOBAHUS THUIIOTE3BI 10
POBEpKE MPABUILHOCTH BbICKA3bIBAEMbIX CYXICHUM;

NpPUOOPETEHHE ONbITa MO IUIAHWPOBAHUIO, OPraHU3allMd W TIPOBEJICHUIO
YYEHUYECKUX OSKCIEPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 pe3yibTar, (OpMyIUpoBaTh 00OOIICHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATh OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(GOPMAIHIO
pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, MOIYYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(Hay4qHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKAHUS, CIPABOYHBIE
mocoOusi, pecypcel MHTEpHETA), KPUTHYECKH OICHWBATH MPOTHBOPCUUBYIO U
HEJIOCTOBEPHYIO UH(POpMAIIHIO;



YMEHHE MPUMEHATh Pa3IMYHble METOJbl U 3alpoChl MPU MOUCKE U O0TOOpE
uHGOpMAIIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [Jisi BBINOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a]a4 ONPEeIEHHOr0 THUIIA, TPUOOPETEHUE OMNbITA B
o0acTd MCMHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O UCIIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATH ONTUMAIbHYIO POpPMY MpeACTaBICHUS UHPOPMALIUKA U
WUTIOCTPUPOBATh pElIaeMble 3aJa4d  HECIOXKHBIMU CXEMaMu, JuarpaMMaMu,
apyrumu hopMamu rpaduKe U UX KOMOWHAIASMY,

yMEHUE UCIOJb30BaTh MW AaHAJIM3UPOBATh B IIpolecce Yy4eOHOM U
UCCJIEIOBATEIbCKON JEATENbHOCTH MH(DOPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKPY)KAIOIIEH MNpUpOIHON
Cpelpbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe IeCTBHSA:

yMEHHUS 3aJiaBaTh BOIPOCHI (B XOJ€ Jauagora W (WIh) JIUCKYCCHH) TIO
CylecTBy  oOCyXkmaemMoil  TeMbl, (OPMYIHPOBATH  CBOU  MPEAIOKCHUS
OTHOCHUTENBHO BBIITOJIHEHUS NPEII0KEHHOMN 3a/1a4y;

YMEHUS  MPEACTaBIATh  IOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEJIbHOU
NEeATENbHOCTY B YCTHBIX W THUCBMEHHBIX TEKCTax; JejaTh MPe3EHTAIUI0
pE3yNbTATOB BBHIMOJHEHUS XMMHUYECKOTO HKCIEpUMEHTa (JabopaTOPHOro OIbITa,
nabopaTopHOI pabOTHI MO HCCIIEIOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUS Y4E€OHOIr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABAaTEIbHOM M  MCCIENOBATENbCKOM  ACSATENBHOCTA  MpPU  PELICHUHU
BO3HUKAIONIUX TPOOJIEM Ha OCHOBE Y4é€Ta OOIIMX HHTEPECOB M COIrJIACOBAHUS
no3uuii (00CyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JICHCTBUM, OIpPEACIEHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIE YHHBepCcaJbHbIe YUeOHbIe 1eliCTBHUSA:

YMEHHE CaMOCTOATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYILIECTBISATh, KOHTPOJIHPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JeSTENbHOCTh, BHIOUPATh HanbOosee 3PPEeKTUBHbIE CTOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSTENIbHO COCTABJISITH WJIH KOPPEKTUPOBATh
IPEAJIOKEHHBIA QJITOPUTM  JEUCTBUWA TNPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOW LIEeNH, YMEHUeE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, MIPEIJIaracMble€ B YCIOBUM 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB MO OCBOEHUIO 0053aTEIbHOIO
COJIep>)KaHMsI, YCTAHOBJIEHHOrO JaHHOM (enepaibHOM pabodeil mporpaMMonu,
BBIJICISIIOT: OCBOCHHBIE OOYYAIOUIMMHUCS Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOObI



NeucTBUM, crnenuuyeckre g NpeaMeTHOM oOnactu  «XuMHUS», BUJBI
NEATEIbHOCTH IO  MOJYYEHWKD HOBOI'O  3HAaHWS, €ro HHTEpIpETalnH,
IpeoOpPa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIUsIX.

K koHiy oOydenusi B 8 kiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YUaIOIMUXCS YMEHUM:

e PpAacKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHSATHI: aTOM, MOJEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpPOIHASL M HEOJAHOPO/AHAS), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHUCJIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKas Peakius, Kiaccu(ukaius peakiuidi: peakiuu
COCIMHEHUS, pEaKIMU PAa3JIOKEHHUs, pEaKIMU 3aMElIeHUs, peaKuu
00MEHa, 7K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEII0BOU 3((EKT peakium,
SAIpO aTOMa, JJIEKTPOHHBIM CIOM aroma, aroMHasi OpOUTalb, paanycC
aToMa, XUMHYECKas CBS3b, MOJSPHAS U HENMOJISIpHAs KOBAJICHTHAs CBSA3b,
WOHHAs CBsI3b, MOH, KAaTUOH, aHUOH, PAacTBOpP, MAaccoBas JOJsl BEIECTBA
(mpolleHTHas! KOHIIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHSITUH U
MPUMEHSTH 3TU NOHATHUS MPU ONUCAHUU BEUIECTB U MX MPEBPAILCHH;

e HCHOJIb30BAaTh XUMHUYECKYI0 CHMBOJMKY JJiS cCoOCTaBieHus (opmyn
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpENENATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHApPHBIX COEIWHEHUSX,
CTENEHb  OKUCJEHHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAVIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHass W MOHHAs) B
HEOPTraHUYECKUX COCTMHEHUSX;

e packpbeiBaTh cMmbIci Ilepuognueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX moJioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHHMS MacChl BEUIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ileproguyeckoit
CHUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh T[IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «modouHas noarpymnmna (b-rpymma)y, Manbie u
OoJbIIMEe TEPUOABl, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepmogumyeckas cucTreMa XHMHYeCKHX diaemeHToB J[. .
MenneneeBa» € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sApa, oOliee Yuciao 3JIEKTPOHOB
U paclpeelieHre UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMUYECKUEe peakiuu (10 4YMCIy UM COCTaBY YYacTBYIOIIMX B PEAKIIUU
BEUIECTB, N0 TEIIOBOMY 3D PeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTM TIIPOTEKAHUS XUMHUYECKHX [MPEBpAILCHUII B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MaccChl
BEUIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO »3JeMeHTa 1o (dopmyse
COEJIMHEHHMSI, MACCOBYIO JIOJI0 BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPABHEHUIO XUMUYECKOW PEAKIIUY;

MPUMEHSTh OCHOBHBIE OIEpPALUM MBICIUTENBHON NEATEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTu3aluio, Kiaccudukaiuio,
BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — IS U3Y4YEHUS CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYYHbIE METO/bI
NMo3HAaHUsA — HAOIIOIeHHe, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHbBIA U MBICTICHHBIN);

CIIEIOBaTh  MpPABWJIAM  IIOJAb30BAHHUS  XMMHYECKOM  NOCYIOH U
7a00paTOpHBIM  O0OpPYJOBAaHMEM, a TakKe IpaBuUjaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKIUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYyYECHUIO U COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOAOpPOAA U KHCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOW JIOJIEM PACTBOPEHHOI'O BEIIECTBA,
IUIAHUPOBaTh W MPOBOAUTh  XUMHUYECKHE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KHUCIIOT C MOMOIIBI0 UHIUKATOPOB
(;makmyc, dheHondTanenH, METWIOPAHXK U JPYyrue).

K xonIy oOydenust B 9 kiacce npeMeTHbIE PE3ylbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIMXCS YMEHUM:

pPacKphIBaTb CMBICI OCHOBHBIX XUMHYECKMX MOHSATHM: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTUOH, aHHWOH, IMPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEINEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYIECKasi CBA3b, TEIIOBOU I(h(DHEKT
peaknuu,  MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIHTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAs UCCOLMALINS, PEAKIMA HOHHOTO
oOMeHa, KaTajau3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U



HeoOpaTUMble pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE pPEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIECHHE UM  BOCCTAaHOBJICHHUE,
JIOTPONus, aM(POTEPHOCTh, XUMUYECKasl CBs3b (KOBaJIEHTHAas, MOHHAas,
METAJUINYECKasl), KpHUCTAJUIMYECKAass pElIETKa, KOpPpO3HUs METAJLIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pPEAKUUH, MPEIEIbHO TOMYCTUMAs
koHnenTpanus [TJIK Bemectna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATUM U
MPUMEHSTH 3TU MOHSATHUS MPU ONMCAHUU BEIIECTB U UX MPEBPAILCHU;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJIS COCTaBlieHUs (opmyin
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONpENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHMSX paA3JIMYHOTO COCTaBa, IPUHAMIEKHOCTh BEHIECTB K
ONpeAeNnEHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
CBA3M (KOBaJ€HTHasi, WOHHAsA, METAaJUIMYECKasi)) B HEOPraHUYECKUX
COEJIMHEHMSIX, 3apsij UOHA MO0 XUMHUYECKOU (opMmyJsie, XapakTep Cpenbl B
BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COCIMHEHUMN, THI KPUCTAIMYECKOU
PEIETKN KOHKPETHOT'O BELIECTBA;

packpsiBath cMmbIich llepuomnueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OIHUCHIBATH W XapaKTepU30BaTh
TabnnyHyto (¢opmy Ilepuonnyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB:
pasznuyarh MOHATUS «rjaBHasg noarpymma (A-rpynma)» U «1o0o4yHas
noarpynna (b-rpynma)», Manble U OOJbIIME TEPUOMABI, COOTHOCHUTH
o0O3HayeHusl, KOTOpPhIE HMEIOTCS B TMEPUOAUYECKON Tadnuie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XMMHYECKHUX
AIIEMEHTOB (COCTaB M 3aps] sAapa, oOIee YHCIO JJIEKTPOHOB U
pacrmpesieieHue HMX MO0 DJIGKTPOHHBIM  CJO0sIM), OOBSCHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M MX COEIMHEHHI B
npeAeax MallbIX MNEPUOJIOB U IJIaBHBIX MOATPYMN C YYETOM CTPOEHUS HX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBY YYAacTBYIOUIMX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMUYECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHEe XUMHYECKUE
CBOWCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEP)KIas OIKHCAHUE
npUMepaMyd MOJIEKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIJIAITh YPAaBHEHHUS AJIEKTPOJUTHUYECKONM JHUCCOUMALUMU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA MOHHOTO



oOMeHa, YypaBHEHUS peakIui, MOATBEPKIAIOIIMX CYIIECTBOBAHUE
TEeHETUYECKOU CBSI3U MEXY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX — PEaKIUH
MOCPEICTBOM COCTAaBJICHUSI SJIEKTPOHHOT'O OalaHCca 3TUX PeaKInid;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKHMX TMPEBpPAlIEHUN B pa3IUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JOJI0 XUMHUYECKOTO »dJIeMEHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaKIUU;

coOmofaTh  MOpaBuia  MOJIB30BAHUA  XUMHUYECKOM  MOCyAod U
7a0opaTopHbIM  O0OpYJOBaHMEM, a TakKXKe TNpaBuja oOOpalleHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TII0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJIYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHAaKa U YTIECKUCIIOTO Tra3a);

NPOBOJUTh  PEAKIMU,  IOJTBEPKJAIONIME  KAYECTBEHHBIM  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIMO3HABATH OMBITHBIM MYTEM XJIOpUJ-, OpPOMU/I-,
uonua-, kKapOoHar-, ¢ocdar-, cuiIMKaT-, Ccyibdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPAX HEOPraHMYECKUX BEIECTB;

MPUMEHSTh OCHOBHBIE OIEpPallUM MBICIUTENHHON JNEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATU3AINI0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — MU W3Y4YEHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEAKIUN, €CTeCTBEHHO-HAyYHbIE METOABl TO3HAHUS —
HaOII0JICHUE, U3MEPEHUE, MOJEIUPOBAHUE, DKCIIEPUMEHT (peasibHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoaundecTBO yacoB
Ne HanmeHnoBanue pa3ieioB u DJIeKTpOHHBIe (LM (ppoBHIE)
KoHnTpoabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTbI padoTbI
Pa3nea 1. [lepponavyanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas o0J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [IOK

' MPAKTUYECKOU JI€ATETbHOCTH https://m.edsoo.ru/7f41837¢

yeJIoOBeKa

12 BermecTBa u xumMmuueckue 15 1 bubmmnorexa IHOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Paznen 2. Baxneline nmpeacTaBUTeId HEOPraHUYeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmoreka [JOK

' 00 oxcHumgax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax 2 1 bu6nuorexa [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bub6nunorexa LIOK

' OCHOBAHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | bubnuorexa [JOK

’ HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Paznea 3. Ilepnonnyeckuii 3axkon u [lepuoanyeckasi cucrema xumnueckux 3j1eMeHToB /. . MennaeneeBa. CTpoeHne aToMOB.

Xumuueckas ¢Bsizb. OKHCJIANTEIbHO-BOCCTAHOBHTEJIbHBIE P€AKIHH
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[lepuoguueckuii 3aKOH U
Ilepunonnueckas cucrema

but6mmoreka [JOK

3.1 7
XUMHUYECKHX d1eMeHTOB /1. W. https://m.edsoo.ru/7f41837¢
Mengeneesa. CtpoeHne aTomMa
XuMudeckas CBSI3b. Eub 110K
nOIMoTEeKA
32 O - 10
KHCITHTEIRHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bub6nunorexa LIOK
Hroro o pasaeny 17 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpemst 1 bubmmorexa [OK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudposbie
Ne ni/m P Kontpoabnsie | IIpakTnueckue (1upp )
NporpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypcsbl
Pa3jen 1. BemecTBo 1 XMMU4ecKne peakiiun
11 [ToBTOpenue u yriyOiaeHne 3HaHUH 5 | bubnnorexa [HOK
’ OCHOBHBIX Pa3/eJoB Kypca 8 Kkiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peaximit https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAS JUCCOLUALUS. 2 | | bubnnorexa [HOK
' XUMUYECKHUE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTanJbl H HX COeINHEHHS
21 OO1as XxapaKTepUCTUKa XUMUYECKUX 4 1 bubnuorexa [IOK
' sneMeHToB VIIA-rpynmebl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmel. Cepa u eé€ 6 bubmmorexa [IOK
’ py - P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 bubamorera LOK
’ Py ) ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OOb11as XxapaKTepUCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yraepon n 8 1 2 bubamorexa [IOK
’ . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHHU 1 UX COCTUHEHUS
Hroro no pazneny 25
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Pa3gea 3. Merajljibl 4 MX cCOeIMHEHUS

. bubnmoreka [JOK
3.1 Obme croiicTsa MeTaIUIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxueiimue MeTaibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuanbl B )KU3HU UEJIOBEKA 3 Bubmaorexa IIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 buGnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

1. O.C. I'abpuensn, U.I'. OctpoymoB, C.A. CnaakoB Xumus 8 kiaacc. MockBa
«IIpocsemenue», 2024 r.

2. O.C. T'aopuensn, U.I'. Octpoymos, C.A. CnagkoB Xumus 9 kimacc. MockBa
«Ipocsemienuey, 2024 r.

3. Terpaap ays n1abopaTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT.
O.C. I'abpuensH. Mocksa «IIpocsemenuey, 2024 r.

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
COopHUK 33724 ¥ yIpakHeHHH 1o xumuu 8-9 kiacc. Psi6oB M. A.

VYpoku xumun B 8 kiacce, Meronuueckue nmocobus. O.C. ['abpuensn

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Poccuiickas snekTpoHHas mkona https://resh.edu.ru/subject/29/

2. bubmmoreka IOK https://m.edsoo.ru/00ad9cb2
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