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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaabHON pabodeil mporpaMMbl
BOCITUTAHUA U C YUYETOM KOHIICTIIIUY MPENoAaBaHusl y4eOHOTO MpeaMeTa « XUuMUsD)
B 00pa3oBaTeNbHBIX Opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
peaIMeTa, YCTAHABJIUBAET 00s13aTeNbHOE IIPEAMETHOE COJZIEp)KaHHUE,
IPEAYCMATPUBAET PACHpPENCIECHUE €ro I0 KiaccamM M CTPYKTYPUPOBAaHHE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEAbHOCTh HM3YYEHHUS] XUMHUU C YYE€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakkKe TPeOOBaHMIA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHUWE XUMHUHM CIY>XKUT OCHOBOM it (OPMUpPOBAHHUS MHPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UYEJIOBEUYECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CIenu(pUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATarnoM B (OpPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH 00YyYaIOIIUXCS;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

Jlanuble HampaBlieHUs B OOYYEHMHM XHMHUHU OOECHEUYMBAIOTCA CIEHUPUKON
colepkaHusi  y4eOHOro  mMpeaMeTa, KOTOPBIA  SIBISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKH XMMHUU HA ONPENEIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIIEr0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMUCS CHCTEMbl IMEPBOHAYAIBHBIX MOHSATHH XUMHUU, OCHOB
HEOPraHUYECKOM XHUMHU U HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUN
OpraHUYECKON XHUMUHU.

CtpyKTypa coaep’kaHusl MPOTPaMMbI MO XUMHUHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHSITUN O XUMUYECKOU
peakuun. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl 10 NPUHIUITY
MOCJIE0BATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

— Ilepuonnueckoro 3akona 1. . MeneneeBa Kak OCHOBHOI'O 3aKOHA XMMUH;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeaCTaBIeHUNA 00 BIEKTPOJUTUYECKOM OHUCCOUMAalMU BEIIECTB B
pacTBopax.

Teoperndyeckne 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIUPHUYECKH
NOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPYyromMy, BBINOJNHSS (QYHKIUM OOBACHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOECHHUSI U BO3MOYKHOCTEH MPAKTUYECKOrO MPUMEHEHUS U IMOJYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIAIONIEH HayYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHON NPUPOJbl, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
METO/IaM TO3HAaHUS B Hayke. M3ydueHrne XuMHU NOPOUCXOIUT C MHPUBICUYCHUEM
3HAHUW W3 paHee U3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKaroluid MUpy,
«buonorus. 5-7 knacce» u «Pusnka. 7 Kiacey.

[Ipu w3ydYeHMH XUMHUH TNPOUCXOAUT (QopMUpOBaHME 3HAHUH OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHCTEMbl XUMHUYECKHX
3HAaHUN — BaKHEHIIMX (PAKTOB, MOHSATHIA, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHUIT MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMUYECKUX PEAKUUi, B (POPMUPOBAHUM U Pa3BUTUU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOW M Yy4EOHO-UCCIEN0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HauY€HUE MPUOOPENH TaKue 1eNIU, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIHHOMY MPUHSATHIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUsT Ha CHCTeMaTH4eckoe MpuoOIleHne
o0yJaronmMxcsi K CaMOCTOSATENIbHON IT03HABATEIBHON JIE€ATEIbHOCTH, HAay4YHBIM
METOJaM TMO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneyeHne yCciaoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00yYarOIUMUCS
OnbITa PazHOOOPA3HON MAEITEbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHILIMW), MMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJOB JACSATEIBHOCTH;

— (QopmupoBanue oOmeld QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCIE YMEHUW OOBACHATH U OLICHUBATh SIBJICHUSA
OKPY>KaIOLIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, MOJYYEHHBbIE NMPU U3YUYECHUU
XUMHH, OPUMEHSTh HX TpPU PEHICHUH MpoOJieM B IOBCEIHEBHOM >XKHU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBaHue y OOydaroUMXCd TYMaHUCTHUYECKUX OTHOIICHU,
NOHUMAaHUsl LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTMYECKU
[eJIeCO00pa3HOro0 TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IIENIAX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH IIPUPOIHON CPENBL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOGHHS OOIIEUYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpO(dUis U HANpaBIEHHOCTU JajbHEHIIEro
o0yueHus.

OO0miee 4YuCIO 4YacoB, OTBEAEHHBIX JUISI H3Y4YEHUs XUMHUU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pazoBanusi, coctasisieT 136 yacos: B 8 kimacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 4aca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XUMUM B )KU3HU 4YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemiectBa. Du3myeckue CBOKWCTBA BEUIECTB. ATIPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeTOnax Mo3HaHUs B XUMHUHU. UUCTBIE BEHIECTBA U CMECH.
CriocoObl pa3ieieHns CMECEH.

ATOMBI M MOJEKYJIbl. XHMHUYECKHE dJIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHE.

Xumudeckass ¢opmyna. BaneHTHOCTH aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TIIOCTOSHCTBAa cocTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJEKyJsIpHas macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMocCBsA3b KOJIUYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COETUHEHUN.

du3nyecKue U XUMUYECKUE SIBIICHUS. XUMUUYECKasl peakius U €€ NpU3HaKU.
3aK0H COXpAaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeTUHEHNS, PA3I0KEHHUs, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYI0H, MpaBUiaMu pabOTHl B JTA0OpaTOpUH U
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM 000PYAOBAaHUEM, U3YUCHUE U OMUCAHUE
dbu3uYeCcKUX CBOWCTB O0pa3lloB HEOPraHWYECKHX BEIECTB, HaOJI0ICHUE
¢usnueckux (IMJIaBjeHUE BOCKa, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHAEHCAlMs BOAbI) U XUMHUYECKHX (FOPEHHE CBEUH, MPOKAJIMBaHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICUCTBUE Meja C KUCIOTON) SIBIICHUM, HAOII0ICHUE U
OMHMCaHUE MPU3HAKOB MPOTEKAaHMUsI XMUMHMUYECKUX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMojieiicTBrE kee3a ¢ pactBopoM cosd meau (1),
U3Yy4YeHHE CIOCOOOB Pa3eNIeHHs] CMECEil: ¢ MOMOILBI0 MarHuTa, (PUIBTPOBAHUE,
BBITIApYBaHUE, TUCTUIUIAIMS, XpoMaTorpadus, mpoBeIeHUE OYUCTKH MTOBAPEHHOU
comv, HaONMIOJeHWEe U  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYII
(IIapocTepKHEBBIX).

Baxueimue npeacTaBuTe, M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopox — aneMeHT M IpocToe
BemecTBO. HaxoknmeHune kucimopoma B Tpupojae, (U3MYECKHE U XUMHYECCKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenue kuciopoaa. CrnocoObl



MOJIYYCHHUST KHUCIIOpoJa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopozaa B mpupoae. O30H — autoTponHas MOAU(PUKALNS KUCIOPOIaA.

TenmoBoit >((PEeKT XUMUUECKON peakiUuh, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- M JIHAOTEPMHYECKHE peakuuu. TONIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, yCWJICHHE MapHUKOBOTO d((exTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocTtoe BewmecTBo. Haxoxaenue Boaopona B
npupojae, GuU3MYECKMe U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIOCOObI
nony4deHus. Kuciorsl u comnu.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPaBHCHHSIM.

®dusnueckue CBOWCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacellieHHbIE M HEHACBHIIIEHHBIE PAaCTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1041 BellleCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbl. OCHOBAHMSI.
Posie pacTBOpOB B mpupoje M B KU3HU 4enoBeKa. KpyroBopoT BOAbI B IPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HecosneoOpasyronme. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [lonydueHne okCuaoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IMENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. DPU3NUECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuu. [lonmydeHne ocHOBaHUM.

Kucnorel. Knaccudukanus kucior. HoMenknatypa kuciaor. Ousndeckue u
XUMHUYECKUE CBOWCTBA KHUCHOT. Pan axktuBHoctu MmertamnoB H. H. bekerosa.
[TosmmyyeHnne Kucnor.

Comun. Homenknarypa coneil. @uznyeckrue U XMMUYECKUE CBOICTBA COJIEH.
[Tomyyenue counen.

I'enernueckas cBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUM.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPEACIICHUE COJEPKaHUs KUCIOpOAa B BO3yX€E, ITOIyYEHHE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB KHUCJIOpPOJAA, HAOJII0JEHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
IpPEeKpalieHusl TOpeHHs (MmoXapa), O3HAKOMJIEHWe C oOpasllaMh OKCHIIOB U
OTMUCAaHUE HX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIIO3HABAHME U U3YyUYCHHUE
CBOWCTB BOjiopojia (TopeHue), B3aumoJeiictBue Bojgopona ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOMIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBICHHUE PACTBOPOB C OMPEACIEHHOMN
MacCOBOM J0JIEl pacTBOPEHHOIO BEILIECTBA, B3aWMOJICUCTBUE BOJBI C METAJUIAMHU
(HaTpeM ©  KaibleM) (BO3MOXXHO HCIIOJb30BaHUE BUIEOMATEpPUAIIOB),



UCCJICIOBAaHUE OOpa3IOB HEOPTaHWYECKUX BEIIECTB PA3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHUs OKPAaCKH MHAWKATOPOB B PACTBOPAX KUCIOT U LIEIOYEH,
uzyuyeHue B3aumozeiicTBusa okcuga menu (ll) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHd, pPeakUWil HEeUTpaln3aluy, IMOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOT0 METaJlla JIPYTMM M3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a7a4 Mo Teme «BaxHeiue Kiacchl HEOPraHUYECKHUX
COCIMHEHUN.

Hepuoanyecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble MOMNBITKM KiIacCUPUKAMKA XUMHUUYECKHX 3JeMeHTOB. [loHsitue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(POTEPHBIEC OKCUIBI
U TUAPOKCHUJIBL.

[Tepuoanueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa.  Koporkomepuomnas W JJIUHHONEpHOAHAs  (HOPMBI
[lepnoguueckoit cucteMsl xuMuueckux anemeHToB /. Y. Menneneesa. [leprnonsl
u rpynnbl. DPusnyeckuil CMBICI NOPAAKOBOIO HOMEpa, HOMEpPOB IIEpUoOaa HU
TPYIIBI 3JIEMEHTA.

Crpoenune atoMmoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTponbl. CTpoeHue
AJEKTPOHHBIX  000JO0YEeK aTOMOB TepBbIX 20 XMMHYECKHUX DJIEMEHTOB
[lepuomnueckon cucrembl JI. U. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyIaM U Mepruoaam.

3nauenue [lepunoanueckoro 3akona u [lepuoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB ISl Pa3BUTHsS HAayku W npakTuku. J[. M. MeHneneeB — yd€HbIM U
rpakIaHUH.

Xumuyeckass cBa3b. KoBajneHTHast (MoOJiipHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBA3b.

Crenenp  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUHU.
[Ipouecchl okucieHnst 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe oOpas3loB BEIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LHMHKAa C pPAcTBOpPAMHU KHUCIOT M WIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUN
(ropeHue, peakliiy pa3ioKeHHs], COEAUHEHU).

Mescnpeomemmnuie ceasu



Peanm3anuss MeXNpeIMETHBIX CBsI3eH NpU HM3YYCHWH XWMHH B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOJb30BaHNE KaK OOIMUX EeCTECTBEHHO--HAYYHBIX
HOHSTHH, TaK W TOHATUH, SBJISIFOIIUXCS CUCTEMHBIMH JIJISI OTJCIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO01Me ecTeCTBCHHO--HAyYHbIC TTOHATHS: HAyYHBIH (haKT, TUIIOTE3a, TCOPHS,
3aKOH, aHaJIW3, CHHTE3, Kilaccu(ukaius, TMepuoIUuYHOCTh, HAOJI0IeHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPCHHUE, MOJICITb, SIBIICHHE.

dusznka: Marepus, aTroMm, D3JIEKTPOH, MNPOTOH, HEWUTPOH, WOH, HYKIIH],
U30TOIBI, PAJHOAKTHBHOCTh, MOJICKYJa, SJIEKTPUUYCCKUM 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIECTBA, ra3, (PM3MYECKHUE BEIMYUHBI, CIUHHUIIBI
U3MEpPEHHUs, KOCMOC, TUTaHETHI, 3BE3/1b1, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruapocdepa, MHHEpaNbl, TOPHBIE MOPOJBI,
MIOJIC3HBIE UCKOITaeMbIe, TOTLTUBO, BOIHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MPOTrPpaMMbl OCHOBHOI'O OOUIETO
o0Opa3oBaHMsI JOCTUTAKOTCS B XOA€ OOyYeHHs XHMHUU B E€IUHCTBE y4eOHOW U
BOCIIUTATEJIbHON JEATEIIBHOCTH B COOTBETCTBUU C TPAIAULMOHHBIMA POCCUNCKUMU
COLIMOKYJIFTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, IPUHATHIMU B
oOlecTBe MpaBWJIaMd M HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT MpoleccaM
CaMOII03HaHUs, CAMOPA3BUTHUS U COLMAIN3AIMH 00yYaroIINUXCsl.

JIM4HOCTHBIE  pPE3yJbTaThl ~ OTPAXKalOT  TOTOBHOCTH  OOYyYaroOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUU W
pacLIMpPEHHE OIBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE B YaCTH:

1) maTpHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPAUYECKOMY
U HAyYHOMY HACIEAUIO, TTOHUMAHHS 3HAYECHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTU BIAJETh JOCTOBEPHON MH(popMainuel o
NEPENOBBIX JOCTH)KEHHMSIX W OTKPBITHUSAX MHPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS O COLMAIBHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-HCCIENOBATEIbCKOW, TBOPYECKOM W JPYTHX  BHJAAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPA3HOM COBMECTHOW JEATENBbHOCTH MNpHU
BBINIOJTHEHUHM Y4EOHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
AKCIIEPUMEHTOB, CO3JaHUH YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aHMOIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpolLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, T'OTOBHOCTH
OLICHMBATb CBOE IIOBEJIECHUE WU IIOCTYNIKM CBOMX TOBApUILEH C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 O3HAHMSIL:

MHUPOBO33PEHYECKHUE TIPECTABICHUS O BEIIECTBE M XWUMHUYECKOW DPEaKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBIISIIOLINE
OCHOBY JUIsl MIOHUMAaHMsI CYIIIHOCTH HAayYHOM KapTUHBI MHUpa, MPEACTaBlIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUSA IIPUPOIBI, B3aUMOCBS3IX 4YEJIOBEKa C
IPUPOIHON CPENIOM, O POJIM XMMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEM;

NIO3HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAMMBIC IsI OOBSICHEHHS HAOJI0JIaeMBIX IPOIECCOB U SIBJICHUH,
MO3HABATENIbHOM, MH(POPMAIMOHHON U YHTATENbCKOM KyJNbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHUI0O M TIO3HAHWIO, JTIOO03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K €aMOOOpa30BaHUIO, MPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBIEHHOCTH W YPOBHS OOYYECHHS B
JlaTbHEHIIIEM;

4) dbopMupoOBaHHS KYJbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIN 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOIEHUS alIKOT0Jsi, HAPKOTUKOB, KYpEeHHUs ),
HEOOXOJAUMOCTH COOJIOJEHUsT TpaBWil O€30MaCHOCTH TMPU  OOpallleHuu C
XUMUYECKUMH BEIIECTBAMH B OBITY M peajbHOM JKU3HMU;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEPEC K MPAKTUYECKOMY U3YUYEHHUIO TPOoecCril U Tpyaa pa3auyHOro poja,
yBaXEHUE K TPYAY U pe3yibTaTamM TpPYIOBOW NEATEIbHOCTH, B TOM YMHCIIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIMBUAYAJIbHOU TPAECKTOPUHU MPOJIOJKEHUSI 00pa30BaHUsl ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON NpodecCuOHaIbHOU AESTEIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJIaliTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/Ie;

6) 3K0J10rH4ecKOr0 BOCITUTAHUSI:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KaK HCTOUYHHKY
U3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHUS, IOHUMaHUE LIEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3a KH3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYIeCKOMYy M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuUJI 0€30MMaCHOTO MOBEICHUSI P pabOTe C BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YTPOXKAIOIIMX 3I0POBBIO U )KU3HU JIOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUSA, TOJy9aeMble MPH N3YYCHUH XUMUH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JIs TOBBIIEHUS
YPOBHSI  SKOJOTUYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
AKOJOTHYECKUX TMPOOJIEM M IMyTel HMX pEelIeHUs MOCPEICTBOM METOJOB XHUMHUH,
AKOJIOTMYECKOI'0 MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe weTanpeaMETHBIX PE3YIbTATOB BBIIEIAIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUsI OOIEHAY4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUW U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHMHE MHpA, U YHUBEpPCalIbHbIC YUeOHbIE NeWCTBUS (IT03HABATEIBLHBIC,
KOMMYHUKATHUBHBIE, DPETYJISTHBHBIE), KOTOpPbIE 00ECIEUMBAIOT (OPMUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IIJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOMU
NEATEIIbHOCTH.

Io3HaBaTe/ibHBbIE YHHBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jjornueckue aeiicTBUs:

YMEHHUS HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TP OCBOCHHUHU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKHX MOHSATUN (BBIACIATh UX XapaKTEpHbIC
MpU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JPYTMMHU HOHSTUSMH), HCIOIb30BATh
MOHATUS JJIs1 OOBICHEHUS OTNIENIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUSI U
KPUTEpPUH ISl KIACCU(UKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXIAY OOBEKTaMU H3yUCHHS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIAYKTUBHBIC, AEAYKTUBHbBIC, 10 AHAJIOTHUN),
JieJaTh BHIBOJIBI M 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUS TOHATHS (NpEAMETHbIE U
METaIpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCTIOJIb3YEMBIE B XUMUHU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHBIEC TTPEACTABICHUS —
XUMUUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUueckas (opMyna M ypaBHEHUE
XUMUYECKON PEeaKIuu — MpU PEHICHUH Yy4eOHO-TI03HABATENbHBIX 33/a4, ¢ YYETOM
ATUX MOJIENIbHBIX MPEJICTABICHUIN BBISIBISATh U XapaKTEPHU30BATh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEHIECTB U XUMUYECKUX PEaKIIUi,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJCTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUaEMbIX MIPOIIECCAX U SBJICHUSX.

ba3oBble ucciaenoBareJbCcKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3BI 10
IIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETEHUE OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allud U IPOBEACHUIO
YYEHMUYECKUX HKCIIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 pe3yibTaT, GOpMyIMpoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABIATh OTYET
0 IpoJIeTaHHON paboTe.

Pabora ¢ unpopmaumeii:

yMEHUE BbIOMpATh, aHAIU3UPOBATH M HWHTEPIPETUPOBATH HWHGOPMAIIUIO
Pa3IMYHBIX BUIOB U (HOPM MpEe/CTaBICHUS, MTOJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
nocodbusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIEHUBATh MPOTHUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3MYHbIC METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJIs BBITOJTHCHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 ONMPENeIEHHOTO THIla, MPUOOPETEHNE OIbITa B
0o0JaCTH  UCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYPON aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENIbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMU U
WLUTIOCTPUPOBATh pelIaeMble 3a/Jadll HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UPOBaTh B TIpolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JeATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHME OKpYXKarouled MNpupoaHOn
Cpelbl.

KoMMyHHKaTHBHBIE YHHMBeEpPCAJIbHbIE YUeOHbIe TelCTBUS:

yMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Juanora W (WIh) JIUCKYCCHH) TIO
CyliecTBy  oOcyxkmaemMoil  Tembl, (GOPMYJIMPOBATH CBOM  MPEAJIOKECHUS
OTHOCUTEJIFHO BBIMIOJHEHUS TIPEJIOKEHHON 3a/1a4H;

YMEHHsSI  TPEACTaBIsATh  TMOJYYCHHBIE  PE3yNbTaThl  MMO3HABATEIHHOU
NEATETPHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTAIUIO
pPE3yIbTATOB BBIMOJIHEHUSI XMMHUYECKOTO JKCIIEPUMEHTA (J1a0OpaTOPHOTO OIIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO ITPOCKTA);

yMEeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
NO3HABATEIbHOM M MCCIENOBAaTEIbCKOM  JACATENBHOCTH  MPU  PEILICHUHU
BO3HMKAIOIIUX TPOOJEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHUsl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUS
COBMECTHBIX JCHCTBHUH, OIpeneleHHe KpPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PerynsiTuBHbIE YHMBepcaJbHbIEe YUeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh €U JESATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BEIOUpATh Hanbosiee 3PEeKTUBHBIC CITOCOOBI pelIeHUs] YIYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOATENIbHO COCTAaBJISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM aITOPUTM JEUCTBUUA NPU BBINOJHEHUM 33JaHUU C YYETOM
TIOJIYYCHHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTara 3asBICHHOW LU, YMEHUE
UCIIOJI30BATh M aHAIM3UPOBATh KOHTEKCTHI, TIPEJIaraeMble B YCJIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTE€IbHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOM (enepanbHON paboyeil mporpaMMon,
BBIJICNIAIOT: OCBOCHHBIC OOYYAIOIIMMHUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI



NEHUCTBUH, crenudUUecKue JId TpeAMETHOH o0jactu  «XHMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYYEHWI0 HOBOIO  3HAaHWS, €ro HUHTEpIpeTalnH,
npeoOpa3oBaHUI0 U TPUMEHEHUIO B PA3JIMUYHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K xonmy oOyuenus B 8 kjacce rnpeamMeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMN:

e PACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHMI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi 10151 XMMUYECKOTO 3JIEMEHTA B COSAMHEHNUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTAa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasi PeaKiusi, KiacCU(UKAIMs pEeakiui: peakiuu
COCIMHEHUSI, PEaKIMU PaA3JIOKEHUS, PEAKIMU 3aMElICHUs, peaKIuu
00OM€Ha, 7K30- U 3HJOTEPMHUYECKUE PEAKIINH, TEIII0BOU 3 (PeKT peakuum,
AIpO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTallb, PaaAUyC
aToMa, XUMHUYECKasl CBs3b, MOJSPHASA W HEMOJISpPHAs KOBAJICHTHAsl CBS3b,
VWOHHAsl CBS3b, NOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJs BEHIESCTBA
(mpolLleHTHAsi KOHIIEHTpAIlUs1) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHSATUH H
MPUMEHSATh 3TU MOHATHUS MIPU ONMKUCAHUM BEILIECTB U UX MPEBPAIICHUIA;

e HCHOJIb30BAaTh XUMHUUYECKYI0 CHUMBOJUKY JUIsI COCTaBJICHUS (POpMyT
BELIECTB U YPAaBHEHUN XMMUUYECKUX PEAKLINM;

e ONpEAENATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJIEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAMHEHUU Mo
dbopmysiamM, BHJ XMMHUYECKOM CBSI3M (KOBaJlGHTHAasi W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbeBaThb cMbIca Ilepuognueckoro 3akona J[. WM. MeHnnaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TMEPUOAUUYECKON 3aBUCUMOCTU CBOMCTB
XUMHYECKUX AJIEMEHTOB OT UX MojoxkeHus B [lepuogmueckoil cucreme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSs1, 3aKOHA ABOTrajpo;

e OMNWCBHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoit
CUCTEMBbl XHMMHYECKHMX OJJEMEHTOB: pa3jauyaTh [OHATUS «IJIaBHAs
noarpynmna (A-rpymma)» u «mobounas noarpynna (b-rpynmna)», maneie u
OOJIbIlINE TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabnuue «llepuonuueckass cucrtema Xumudeckux »dnemeHToB [ U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sipa, 001Iee YrcCiIo dJIEKTPOHOB
U pacrpeesieHue UX Mo 3JEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIMHU
BEIIECTB, MO TETUIOBOMY (P deKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE TTPUMEPAMU MOJIEKYJISPHBIX
YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUUYECKUX IIpEBpallleHuid B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYI0O W MOJSIDHYIO  MaccChl
BCII[ECTB, MACCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEHTa 10 ¢dopMyIie
COCJIMHEHUSI, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKInu;

MPUMEHATh OCHOBHBIE OINEpPALMU MBICIUTEILHON JNEATEIbBHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IIEHHE, CHUCTEMATH3aIMI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CJIEJCTBEHHBIX CBSI3€Ud — JIsi U3Yy4YCHUS CBOMCTB
BEIIECTB M XHMHYECKUX PEAKIM, eCTECTBEHHO-HAyYHbIE METO/bI
MO3HAaHUSI — HaAONIOJCHHE, W3MEpEHUe, MOJEIHPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

CJIeOBaTh  IpPAaBWJIaM  TMOJb30BAHUS  XUMHUYECKOM  MOCYHOM H
7abopaTOpHBIM 00OpPY/IOBaHHEM, a TaKXKe TMpaBUJiaM OOpalleHHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJIYYECHUIO W COOMPAHHIO
razoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PacTBOPOB C OMpeNeNEHHON MaccoBOM JoJiel pacTBOPEHHOIO BEIIECTBA,
MJIAHUPOBATh W MPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHl MO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MMOMOIIBI0 HHIUKATOPOB
(;makmyc, dheHondTaienH, METUIIOPAHXK U JIPYTHUE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsunyecTBO 4acoB JJIeKTPOHHbIE BocnurareabHbIii
HaumenoBanue
Ne (undgposbie) KOMIIOHEHT
pa3ieJIOB U TEM KonTpoubHbIe IIpakTHyeckne
n/n Bcero o0pa3oBaTesibHbIE
NporpaMMsl padoThbI padoTsbI
pecypcsl
Pa3pnea 1. IlepBoHavyanbHble XUMHYECKHE MOHATHSA
VYcranosne
HUE
JIOBEPUTEIIbHBIX
OTHOLLIEHUH MEKIY
YUHUTEJIEM U €r0
YUYEHUKAMH,
CIOCOOCTBYIOIIUX
MMO3UTUBHOMY
BOCIIPUSITHIO
B Bu6 1OK yYaIIUMHUCS
eliecTBa u noIMoTeKa N
1.1 8 0 0 TpeOboBaHUH 1

XUMHUYCCKUC pCAKIIUN

https://m.edsoo.ru/7f41837¢c

MIPOCHO yuuTes,
MIPUBJICYEHUIO
BHUMaHHUS K
o0cyxnaemMoit Ha
ypoke
nH(pOpPMaIINH.
dopMupoBaHue
OTBETCTBEHHOI'O
OTHOLIEHHUS K
YUEHHUIO,



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

TOTOBHOCTHU U
CIOCOOHOCTH
00ydaromuxcs K
CaMOPa3BUTHUIO U
camMo00pa30BaHUI0
Ha OCHOBE
MOTHUBAIIUHU K
00y4YeHHUIo U
MO3HAHUIO.

Hroro mo pazueny 8 0

Pa3nea 2. Baxkneiinmme npeacTaBuTe Il HEOPraHU4eCKUX BellecTB

Bo3ayx. Kucmopoz. bu6nmnoreka [JOK
2.1 2 0
ITonsatre 00 oxcumax https://m.edsoo.ru/7f41837c
99 Bonopoa.llonsitue o 3 0 bu6nuoreka [JOK
' KHCIIOTaX U COJIIX https://m.edsoo.ru/7f41837¢
Bopna. PactBopsl. BuG 110K
nOIuoTeEKa
2.3 IT 0 2 0
OfsTHE O https://m.edsoo.ru/7f41837¢
OCHOBaHUAX
OCHOBHBIE KJIACCHI
2.4 HEOPraHMYECKUX 6 0 bubmorexa [OK
' p . https://m.edsoo.ru/7f41837c
COEUHEHUI

[Ipumenenue Ha
ypoke
WHTEPAKTHBHBIX
¢dbopm paboThI
yUalxcs:
MHTEJJIEKTYalIbHBIX
urp,
CTUMYJTUPYIOIIIX
II03HABATEJIbHYIO
MOTHBAIIHIO
IIKOJIbHUKOB.
dopmMupoBaHHE
L[E€JI0CTHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOILETO
COBPEMEHHOMY
YPOBHIO pa3BUTHUS
HAYKU |



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

0011eCTBEHHOM
MIPaKTUKH.
PazButue
MOPaJIbHOTO
CO3HAHUS U
KOMITETEHTHOCTH B
pelieHun
MOPaIBbHBIX
npo0OyeM Ha
OCHOBE
JIUYHOCTHOT'O
BEIOODA.
O3HakoMIIEHHE C
paboToit
NPENPUITHH:
«Camapckas
HacocHas
CTaHLU», 3aBOJT

«KpucranbHasn»,
«Camapckuii
KHMCJIOPOJHBII
3aBOJ», « TonbaTTH
Azot»

Hroro no pazueny 13 0 0

Paznea 3. Ilepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummuieckux 3j1emeHToB /I. . MenaeseeBa.

Crpoenue aToM0B. XuMu4ieckas cBfi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUT

[Tepronnueckuii 3aKOH [IpuBneuenue
3.1 u Ilepuoanueckas 4 0 0 bubmmorera LOK BHUMAaHUs

CHUCTEMA XUMHNUYCCKHUX

https://m.edsoo.ru/7f41837¢c

IIKOJBHHUKOB K



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

anemenToB Jl. U.
Menneneena.
Crpoenue atoma

XUMHYECKasi CBS3b.

LETOCTHOMY
aCIIeKTy
M3y4aeMbIX HA
YpOKax sIBJICHU,

39 OKHCIHTEIBHO- 9 bubmuorexa [JOK Oopra"Husanys ux
' BOCCTAHOBUTEIIBHBIE https://m.edsoo0.ru/7f41837¢c paboTsl ¢
peakuuu MOJy4aeMOM Ha
YPOKE COIHAIIEHO
Hroro no pazneny 13 Bubmaorexa LOK 3HAYUMOMU
https://m.edsoo0.ru/7f41837c .
nHpopmarmen
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



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







HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
ungpposbIe
Ne ni/m Tema ypoka Kontpoabubie | IlpakTnyeckue p
Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 XHUMHYECKHE IEMEHTBI. 3HAKH (CHUMBOJIBI) 1 0 0 bu6mmorexa [IOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d210c
butmmoreka [{OK
2 IT 1
POCTRIE 1 CHOMHRbIS BEiecTa 0 0 https://m.edsoo.ru/ff0d227e
bu6nuoreka [IOK
A - 1 0 0
3 TOMHO-MOJICKYJIIPHOE YUCHUE https://m.edsoo.ru/ff0d23dc
3aKOH MMOCTOSIHCTBA COCTABA BEIIECTB.
4 Xummaeckas popmyina. BalreHTHOCTD 1 0 0 Bubmmorexa [IOK
pMyIa. https://m.edsoo.ru/ff0d26ca
aTOMOB XMMUYECKUX 3JIeMEeHTOB (1)
3aKOH MMOCTOSIHCTBA COCTABAa BEIIECTB.
5 Xumunyeckas opmyna. BaneHTHOCTh 1 0 0 bubmmorexa [JOK
pMYJ1a. https://m.edsoo.ru/ff0d28c8
aTOMOB XMMHUYECKHX 3JICMEHTOB (2)
5 MaccoBas 1011 XMMUYECKOTO 3JIEMEHTa B 1 0 0 bubmmorexa [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d2a6c
7 KonunuecTtBo BemectBa. Moinb. MossipHas 1 0 0 bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d2be8
Krnaccugpukanus XUMHUYIEeCKHX PeaKIIHid
8 (COGI[I/IHqE)?HI/ISI a3JI0KCHUS SaBI;CH.[eHI/ISI 1 0 0 bubmorexa LOK
P ’ ’ https://m.edsoo.ru/ff0d2a6c
oOMeHa)
9 Bo3ayx — cmech razos. Cocras Bo3ayxa. 1 0 0 bubnmnoreka [JOK
Kucnopon — anemeHT u mpoctoe https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

BemiectBo. O30H

dusnueckre U XUMUYECKHE CBOMCTBA

10 KHCJIOpOJia (PeaKIuy OKUCICHUS, TOPESHUE) bubmorexa [IOK
poa (peartt - TOP ) https://m.edsoo.ru/ff0d2eae
ITousTHe 00 OKCHIax
11 duzndeckre 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d323c
12 ITonsTre o KUCIOTaX MU COMSIX bubmorexa [JOK
https://m.edsoo.ru/ff0d350c
. . bu6nmoreka [IOK
13 Mousipabiii 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d5230
Brruncienusa o0bEMOB ra3os IO
14 ABHEHHIO PEAKIIMU Ha OCHOBE 3aKOHA bubmorexa [IOK
yp . peart . https://m.edsoo.ru/ff0d37fa
00BEMHBIX OTHOIIIEHMI Ta30B
15 CocraB ocHoBanwuii. [Tonstue 00 bubmuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d3al6
Bona xak pactBopurens. Hacwimenasie u
16 Helfacm epHHLIe paCTBO bl MaI:COBaa o151 bubmorexa [JOK
m p pBI- A https://m.edsoo.ru/ff0d3b88
BEIIECCTBA B PACTBOPE
17 Oxkcuapl: cocTaB, KiaccupuKaius, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d5708
[TomydeHne U XUMHUYECKUE CBOWCTBA
18 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
: P https://m.eds00.ru/ff0d3f34
OKCHJIOB
19 OcHoBaHHS: COCTaB, K1accuuKarws, bu6nmorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d40c4
20 Kucnotsr: cocras, knaccuduxaus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d4290
21 I'enernueckas CBA3b MEXKAY KilaccaMu bubnnorexa [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

HEOPraHUYECKUX COCTUHEHHI

https://m.edsoo.ru/ff0d448e

Crtpoenue atomoB. COCTaB aTOMHBIX SIJIED.

bu6nmoreka [IOK

22
N3oTomnsl https://m.edsoo0.ru/ff0d4614
CtpoeHue 2JICeKTPOHHBIX 000JI0YEK aTOMOB
23 aneMmeHToB Ileprnognueckoii cuctemsr 1. 1 bubmmorexa [TOK
proa e https://m.edso0.ru/ff0d497a
Menneneena (1)
CtpoeHue 3NIeKTPOHHBIX 000I10YeK aTOMOB
24 snemeHToB Ilepuoanueckoii cuctemsl J. 1 bubmorexa HOK
pHOA o https://m.edsoo.ru/ff0d4790
Menneneena (2)
XapakTeprucTHKa XUMHUYECKOTO JIEMEHTA
25 10 ero noJioxkeHuto B [leproandeckoit bubmmorexa [JOK
P https://m.edsoo.ru/ff0d4c4a
cucteme 1. . MenneneeBa
26 DIIEKTPOOTPULIATEIBHOCTh ATOMOB bubmmoreka [JOK
XAMHUYECKHUX DJIEMECHTOB https://m.edsoo.ru/ff0d4ae2
bubmuorexa [JOK
27 nu
OFHAA XUMHHCCRAT CBASD https://m.edsoo.ru/ff0d4dd0
28 KoBasneHTHasI MOJsipHast XUMHYECKask CBSI3b bubmmorexa [JOK
P https://m.edso0.ru/ffod4ddo
29 KoBasienTHast HEMOIApHAs XUMUYECKas bubnmnoreka [JOK
CBSI3b https://m.edso0.ru/ff0d50d2
bu6nuoreka [IOK
30 C 1
renews oxucieis (1) https://m.edsoo.ru/ff0d4dd0
butmmoreka [JOK
31 C 2
Tenent, okuciens (2) https://m.edsoo.ru/ff0d4f42
39 OKHCIIUTENTEHO-BOCCTAHOBUTEIILHBIE bu6muoteka [IOK
peakmuu (1) https://m.edsoo.ru/ff0d542e
33 OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK

peakuu (2)

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

34

OKHUCIINTEIN U BOCCTAHOBUTEIN

butmmoreka [IOK
https://m.edsoo.ru/ff0d5708

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus. 8 knacc: yue6. a1 o6meoOpasosatenbHbx yupexaenuii / O.C. Tabpuensn. -
3-e u3n., crpeotut. - M.: Jlpoda, 2022. - 286 c.

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

1. Ta6puensn O. C., Bocko6oiinukosa H. I1., Slurykosa A. B. HactonbHas kaura

yautensi. Xumus. 8 Ki.: Metoaudeckoe nocoodue. - M.: Ilpoda, 2021.

2. Taopuensu O. C., Slmykosa A. B. Tetpanp 11st 1a60paTOPHBIX OMBITOB U
npaktudeckux padort. 8 k. K yuedbnuky O. C. 'abpuensana «Xumust. 8 kiace». M.:
Hpoda, 2022.

3. Ta6puensn, O. C. Metoauueckoe nocobue k yueonuxy O. C. [abpuensna «Xumus». 8

kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. Xumus : TexHonornueckue kapthl K yueouuky O. C. Iabpuensna «Xumus. 8 Kiace»

Meroaudeckoe nmocooue / JI. . AcanoBa. — M. : Jpoda, 2020

5. Xummns. 8 ki1.: KourponbsHble ¥ IpoBepouHble paboTsl K yuebuuky O. C. [abpuensna
«Xumus. 8» / O. C. T'abpuensy, [1. H. Bepeskun, A. A. Ymakosa u np. - M.: [Ipoda,

2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET

1. http://www.chemnet.ru I'azera «Xumusi» U caiiT 1u1sl yauTens «51 uy Ha ypoK XUMHI»
2. http://him.1september.ru Enunas konnexuus LIOP: IpeMeTHas KOMIEKIUS « XUMUS»

3. http://school-collection.edu.ru/collection/chemistry Ecrectsenno-nayuHble

akcriepuMeHThl: Xxumus. Komekmus Poccuiickoro 001meo0pa3oBaTelIbHOTO TOpTalia



http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOepoBoii
http://www alhimik.ru Beepoccuiickast oiMuaa MKOJIbHUKOB 110 XUMUH

http://chem.rusolymp.ru Opranuueckasi XUMHusi: SIEKTPOHHBIN YISOHUK JIJISl CPETHEH

IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JICKTPOHHBIN yUeOHHK
http://www hemi.nsu.ru OTkpeIThIH KOJUTEK: XUMUS

http://www.chemistry.ru JluctannnoHHas OJMMITHAA 10 XUMUU:

TEJICKOMMYHHUKAITMOHHBIA 00pa30BaTEIbHBIN TPOCKT
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