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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUs COCTaBjeHa Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMbl
OCHOBHOTO 00mero oopasoBanus, npeacraBieHHbx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHON pabodeld TpOrpaMMbl BOCITUTAHUS M ¢ YYETOM KOHIICTIIIMH TPEOIaBaHMS
ydyeOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoit
Oenepannm.

[Iporpamma o xumuu Aa€T Mpe/ICTaBIEHUE O LEJAX, OOIIeH cTpareruu o0y4yeHus,
BOCIIMUTAHUSI U PA3BUTHUSI OOYYAIOIIUXCS CPECTBAMU y4eOHOIO MpEeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE TPEIMETHOE COJEpKaHUE, MpelyCcMaTpUBaeT pacHpeeleHue €ro 1o
KJIaccaM M CTPYKTYpHUPOBAHUE IO pasjiesiaM U TeMaM MPOrpaMMbl IO XUMUU, ONIpeIeseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO
MOCJICIOBATEIHFHOCTh U3YUCHHUS XUMUHU C YIETOM MEKIIPEAMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€M, JIOTMKKM Yy4eOHOro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEM O0O0ydaronumxcs,
ONpeeNIsIET BO3MOXKHOCTH TMpeaMeTa JUisl peainu3alud TpeOOBaHWN K pe3yJbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOM NPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusi, a Takke TpeOOBaHMM K pe3yjbTaTaM OOy4deHHsS XMMHH HAa YPOBHE IieJieh
W3yYeHUs] TpeIMeTa M OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIHLHOM JESATEIbHOCTU
00yyUaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPKAHUS.

3HaHWE XUMHUHU CIYXKUT OCHOBOW Juisi  (OPMUPOBAHUS ~ MUPOBO33PEHUS
oOyyaromierocs, ero MpeACTaBICHUN O MaTepUaIbHOM E€IWHCTBE MHPA, BAXKHYIO POJIb
UTparoT GopMUpyeMble XUMHUEH MPEICTAaBICHUS O B3aMMOIPEBPAIICHUSIX YHEPTUU U 00
SBOJIIOIIMU BEILIECTB B MPHUPOJIC, O MyTSAX PEIICHUS TJIO0ATbHBIX MPOOJEM YCTOWYMBOIO
pPa3BUTHUSA YEJIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUYECKOM, MHUILNEBOM M SKOJIOTHYECKOU
6e30macHOCTH, TPOOIIEM 3PABOOXPAHECHHS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaiM3allii BO3MOXKHOCTEH Il CaMOpas3BUTUA U (POPMHUpPOBaHUS
KYJBTYpPbI TUYHOCTH, €€ 0011l U PYHKIMOHAITBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHWE MBIIUICHUS U TBOPUYECKHUX CHOCOOHOCTEH
obOyyJaroruxcs, HAaBBIKOB WX  CaMOCTOSITEIbHOW  Yy4eOHOW  JIeATEeNHbHOCTH,
AKCIIEPUMEHTAILHBIX M UCCIIEOBATEIHCKUX YMEHUN, HEOOXOIUMBIX KaK B MIOBCETHEBHOU
YKWU3HU, TaK U B TPOPECCHOHATLHON JeATeIbHOCTH;

3HAKOMHUT CO CIEeUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIabIBAET OCHOBBI 1I€JIOCTHOTO
B3TJISiJa HA €IWHCTBO TPHUPOJLI M YETOBEKA, SIBISICTCS OTBETCTBEHHBIM JTalloM B
(dbopMHpPOBaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaIOIIUXCS;

Croco0CTBYeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPUPOJIE, K YEJOBEKY, BHOCUT CBOM BKJaJ B DKOJOTHYECKOE OOpa3oBaHUE
00yJaroImMxcs.



JlanHple HampaBjieHHSs B OOy4YEHHMM XHUMHH OOECHEeUYMBAIOTCS  Clenu(UKOn
coJlep)KaHusl y4eOHOTro MpeaMeTa, KOTOPBIM SIBISETCA MEAarornyecky aJarnTHPOBaHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH HA ONPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OpPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CHCTEMbBl II€pBOHAYAJIbHBIX IOHATUH XHWMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUHM M HEKOTOPBIX OTAENIBHBIX 3HAYMMBIX IMOHATUNA OPraHUYECKOU
XUMUH.

CrpykTypa conaepKaHHs MpOrpaMMbl 10 XHUMHUU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOTO IToAX0/a K €€ nzydeHuto. CoaepkaHue CKIaabIBacTCs U3 CUCTEMBI IIOHATHN O
XMMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MMOHATHI 0 XUMHUYecKoi peakuuu. O0e 3T
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI 10 MPHUHIUITY ITOCIEN0BATENBHOTO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunognyeckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOJTYYECHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO YPOBHS K JIPyroMy,
BBIMOJHAS (QYHKUMHM OOBSICHEHHWS M TNPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUA W
BO3MOKHOCTEM NPAKTUYECKOTO IPUMEHEHMS U NIOJIyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 0 XMMHUHM CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHYECKON COCTABIAIOIIEH HAYyYHOW KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOW NMPUPOIBI,
LIECHHOCTHOI'0 OTHOWLICHUS K HAYYHOMY 3HAHMIO U METOJaM IO3HaHMs B Hayke. M3ydeHue
XUMHH POUCXOIUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3yUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxaromuit Mup», «buosiorus. 5—7 kinacce» u «Pu3mka. 7 Kiacey.

[Ipn M3yyeHUH XUMHH HPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB XUMHUYECKOU
HAayKM Kak oO0JacTM COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON JEsATENbHOCTU
YeJIoBeKa U KaK OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aJaua yueOHOro nmpeamMera
COCTOMT B (OPMHUPOBAHMM CHUCTEMbl XUMUYECKUX 3HAHUW — BaXKHEWIIUX (HaKTOB,
NOHATUH, 3aKOHOB M  TEOPETUYECKUX  MOJOXKEHUH, JOCTYMHBIX  0000IIeHUN
MHUPOBO33PEHUYECKOTO XapakTepa, si3blka HAayKH, B MPHOOIIEHMH K HAYYHBIM METOJIaM
MO3HAHUA MPU U3YYEHUH BELIECTB U XUMHUYECKUX PeaKIuii, B (POPMUPOBAHUU U PA3BUTUU
NO3HABATEJIbHBIX YMEHUH W HX NPUMEHEHHWH B Y4YeOHO-TIO3HABATENIbHOM U yueOHO-
UCCIIEIOBATENIbCKOM  JIESATEIIBHOCTH, OCBOEHUHM IMpaBWil 0O€30MacHOro oOpalleHus C
BEILIECTBAMHU B IOBCEJHEBHOM JKU3HU.

[Ipy wu3yyeHMM XUMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs BaKHOE
3HaYeHHUe NMPUOOpPENn TaKue 1eJu, KakK:



—  (GOpMHpOBAaHHE  HWHTEUIEKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYAHHYECTBY, CaMOCTOSITEJIbHOMY  MPHUHATHUIO  PEIICHUIH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

— HaIpaBJIECHHOCTh OOYYEHHsS] Ha CHUCTEMAaTHYECKOE MPHUOOIIEHUE 00YyYaromuxcs K
CaMOCTOSITENIbHOW TO3HABATENbHOW AEATEIBbHOCTH, HAYYHBIM METOJAaM IO3HAHMS,
bopMHPYIOLITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycioBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OIbITa
pPa3HOOOpa3HOW JESATENbHOCTH, TO3HAHUSI M CaMOIO3HAHUS, KIIOUYEBBIX HABBIKOB
(KITIOUEBBIX KOMITETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsI PA3JIMYHBIX BHUOB
NEATEIIbHOCTH;

— (popmupoBanue o01IeH HYHKITMOHATBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM YHUCJIE YMEHUU OOBACHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIETO MHPA, UCIOJIb3Ys
3HAHUS W ONBIT, MOJYYEHHBIC MNPU HM3YYCHUU XUMHUHU, MPUMEHATh UX MPHU PEIICHUU
po0seM B TOBCEAHEBHOM JKU3HU U TPYIOBOM JESATEIHHOCTH;

— ¢opmupoBaHHE y OOYYAOUIUXCS TYMAHUCTUYECKUX OTHOIICHUMN, MOHUMAaHUS
[EHHOCTH XHUMHYECKUX 3HAHUM I BBIPAOOTKM HKOJOTHYECKH I1€J1ecO00pa3Horo
MOBEJCHUS B OBITY U TPYJOBOM JCATEIHHOCTHU B IIEJIIX COXPAHEHMSI CBOETO 3/I0POBbI U
OKPYKaroIIEH IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAllUU K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIEr0o 00yUeHHUS.

OO6miee 4yuCaO0 4YacoB, OTBEAEHHBIX JJISI M3YYEHUsS] XMMUU Ha YPOBHE OCHOBHOTO
00111ero 00pa3oBaHus, COCTABIISIET B 8 Kjacce — 68 yacoB (2 yaca B HEEINIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHavajbHbIE XMMUYECKHE TIOHATHS

[Ipenmer xumuun. Ponp XuMHuM B JKM3HU 4Ye€JIOBEKA. XUMHUSI B CUCTEME HAayK. Tena u
BeliecTBa. dusnueckue CBOMCTBA BElIECTB. ArperaTHoe cocTosiHue BeuiectB. [lonsaTue o
MeTOJiaX Mo3HaHMs B XUMHUU. YHcThIe BemiecTBa U cMech. CriocoObl pa3jieiieHus CMeceH.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKUE 3JeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U CIIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Qopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemnlecTB. OTHocuTenbHass artoMHass Macca. OTHOcUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemectBa. Mosb. Mossipaas macca. B3auMoCBsI3b KOJIMYECTBA, MACChl U
Yyuca CTPYKTYPHBIX €UHUIL BellecTBa. Pacuérsl o ¢hopmysiaM XUMUYECKUX COSTUHEHUM.

OU3NYECKNEe U XUMUYECKUE ABJICHUS. XMMHUYECKasd Peakuus U €€ MPU3HAKU. 3aKOH
COXpPAaHEHUS MacChl BEHIECTB. XUMHUYECKUE ypaBHeHMs. Kiaccudukanus XUMHUUECKUX
peakiuii (CoeIMHEHMS, pa3JIOKEHUs, 3aMeleHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHYECKOMW MOCYA0M, MpaBuiaMu pabOThI B 1abopaTOpuu U IpUEMaMU
oOpaiiieHus ¢ 1abopaTOpPHBIM 000PYI0BAHUEM, U3YUEHUE U ONKCaHue (PU3NUECKUX CBONCTB
00pa3iioB HEOPraHUYECKUX BEIIECTB, HabMoneHne hu3ndeckux (TIaBJIeHUE BOCKA, TasTHUE
JbAa, pacTUpaHHE caxapa B CTYIKEe, KUIIEHHWE W KOHACHCAIMS BOJBI) M XUMHUYECKHUX
(ropeHue cBeud, MpOKaJIMBaHWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KMCIOTOM)
SBJICHUN, HAOIOJICHUE W OMNHWCAaHUE TMPU3HAKOB TMPOTEKAHUS XUMHUUYECKUX peaKIuil
(pa3ioxkeHue caxapa, B3aMMOJICUCTBUE CEPHOU KUCIOTHI C XJOPUIOM Oapusi, pa3ioKeHHE
ruapokcuaa meau (1) mpu HarpeBanuu, B3aMoIeCTBHE kKejle3a C paCTBOPOM COJIM MEIU
(I1), m3yueHwe crnocoOOB pa3leeHUs CMecel: ¢ TOMOIIBI0 MarHuTa, (pUILTPOBAHUE,
BBITIApMBaHUE, AUCTUIUISIIUSA, XpoMaTorpadus, MPOBEJACHUE OUYUCTKU TMOBAPEHHOW COJIH,
HaOJII0JICHUE W OIMHCAaHUE PE3YJIbTAaTOB MPOBEACHHUS OIMbITA, WUTFOCTPUPYIOIIETO 3aKOH
COXpaHEHUSI MaCChl, CO3/IaHUE MOJIeJIel MOJIEKYJ (IIIapOCTEPKHEBBIX ).

BaxHelllne npeacTaBuTe M HCOPraHUYECKUX BELIeCTB

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT U POCTOE BEIIECTBO.
Haxoxpaenue kuciopoaa B Tpupoje, (puznueckue U XHMHUYECKHE CBOMCTBA (peakiuu
ropeaus). Oxcuapl. Ilpumenenue kuciopona. CrnocoObl TOJyYEHUS KHUCIOpOJa B
nabopaTopud W TPOMBIIUIEHHOCTH. KpyroBopoT xkuciopoma B mpupoge. O30H —
ATOTPOITHAS MOAU(PUKAIIHS KUCTIOPOIA.

TennoBoit >PPexkT XUMUUYECKOW peaKIh, TEPMOXHUMHYECKUE YpPaBHEHHUS, JK30- U
HIOTEPMHUYECKHUE peakiuu. TOIUIMBO: Yyroib W METaH. 3arps3HEHUE BO3/yXa, YCUIICHHE
MapHUKOBOTO A PeKTa, pa3pylieHrue 030HOBOTO CJIOS.



Bopopon — snemeHT M mpocroe BemecTBo. HaxoxaeHue Bomopona B IPHUPOAE,
bu3nYecKue W XUMUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIOCOOBI mojydeHus. Kuciaoter u
COJIH.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Boma xak pacteBopurens. PactBopel. Haceienusie u
HEHACBIIIEHHbIE PacTBOPHI. PacTBOpHMMOCTH BelIeCTB B BoAE. MaccoBasi 10l BELIECTBA B
pacTtBope. XuMHUYecKkue cBoMcTBa BOAbl. OcHOBaHus. Ponb pacTBOpOB B MmpHUpOIE U B
KU3HU YenoBeka. KpyroBopor Bojabl B MpUPOAE. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa u
OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranmdyeckux coeauHeHuil. Oxcuabl. Knaccudukaims oKCHaoB:
cosieoOpasyromue (OCHOBHBbIE, KHCIOTHbIE, am(pOTEpHbIE) M  HecoJaeo0pa3yrouue.
Homenknatypa okcuaoB. Pu3NUECKHE W XHMHYECKHE CBOMCTBA OKCHUIOB. [lomydeHwme
OKCHUJOB.

OcHoBanusi. Knaccudukaiyss ocCHOBaHUM: IMIENTOYM U HEPACTBOPUMbBIE OCHOBAHMSL.
Howmenknartypa ocHoBaHuil. OU3nueckre U XUMUYECKHUE CBOMCTBA OCHOBaHMM. [lomyuenue
OCHOBAHHU.

Kucnotel. Knaccupukanus kucnor. Homenknarypa xucnor. Dusnmyeckue u
XUMHYECKHE CBOMCTBA KUCHOT. Psan aktuBHOocTM MmeraimmoB H. H. bekerosa. Ilomydenue
KHCJIOT.

Comu. Howmenknarypa coseil. ®Duszndeckne W XHUMUYECKHME CBOMCTBA COJIEH.
[lonyuenune comen.

['eHeTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE ONPEACICHUE COJEPKAHUSA KHUCIOpPOJAa B BO3JyXe, IOJYUYCHHE,
coOupaHue, pacrno3HaBaHWE€ W  M3Y4YEHHE  CBOMCTB  KHUCIOpPOJa,  HAOJIOJICHHE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJOM W YCIIOBHS BO3HUKHOBEHMS M TPEKPAIICHUS
ropeHus (mojkapa), O3HAaKOMJICHHE C oOpaslamMd OKCHJIOB W OIIMCAaHHE HX CBOWCTB,
MOJIy4eHHE, COOHMpaHue, paclo3HaBaHUE M HW3Y4YEHUE CBOMCTB BOJOpOJa (TOpeHue),
B3auMojielicTeue Bojopoaa ¢ okcugom Meau  (II)  (Bo3aMoxkHO  HMCHOIB30BaHUE
BUJICOMATEPUAIIOB), HAOJIO/ICHHE O0pa3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIICIOBAHKE
OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3JIMYHOM PACTBOPUMOCTBHIO, MPHUTOTOBJICHUE
pPacTBOPOB C ONPEAECIEHHON MACCOBOM JIOJIE PAaCTBOPEHHOTO BEILIECTBA, B3aUMOJCUCTBUE
BOJIbl C METAJIAMH (HATPUEM U KaJblIHEeM) (BO3MOKHO HUCIOJIb30BAHUE BUEOMATEPUATIOB),
HCcClieIOBaHUE OOpa3lloB HEOPTaHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOJICHHE
M3MEHEHUS OKpPAaCKM WHAMKATOPOB B pPACTBOpPAX KHUCIOT U IIEJIOYEH, H3YYEHUE
B3auMojiercTBUsl okcuaa meau (l1) ¢ pacTBOpom cepHON KHCIOTHI, KUCIOT C METaIaMH,
pEaKUUi HEUTpAIU3alMK, IOJIYyYEHUE HEPACTBOPHMMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO
MeTajlyla JAPYrMM U3 pacTBoOpa COJIM, PEUIEHUWE SKCIEPUMEHTANbHBIX 3aJad MO0 TEMe
«Baxknenme Ki1accbl HEOPraHMYECKUX COCAUHEHUI.



Iepuoanyecknin 3axoH u Ilepuoanyeckasi cucremMa XUMHYECKUX 3dJjeMeHTOB /I,
HN. MengeneeBa. Crpoenue aromMoB. Xumudeckas cBs3b. (OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[TepBble MONBITKM KIaCCUPUKAIMM XMUMHUUYECKUX 31eMeHTOB. lloHATne o rpynmax
CXOIHBIX 3JIEMEHTOB (ILEJIOYHbIE M HIEJIOYHO3EMEIbHBIE METAJIbI, TaJOreHbl, HUHEPTHBIE
rasbl). DJIIEMEHTBI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U TUAPOKCHIBI.

[lepnognueckuit 3akoH. [lepuomnueckas cucrema xumuyeckux dsaeMeHtoB J[. M.
MenneneeBa. KopoTkonepuonnas u JuHHOnepuoaHas Gopmsl [lepuoanyeckoil cuctemMsl
xumuueckux dsiemeHToB JI. M. MenneneeBa. Ilepuoabl u rpymnmbl. OU3NUECKUM CMBICTT
IOPSIKOBOIO HOMEpa, HOMEPOB IEPHUOA U IPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3orombsl. Onextponsl. CTpoeHue
AIIEKTPOHHBIX 000J04€K aToMOB NepBbIX 20 XUMHUYECKUX 3JeMeHTOB I[lepuonnueckoi
cucremsl . 1. Menneneesa. XapakTepucTUKa XUMUYECKOTO DJIEMEHTA 110 €0 MOJIOKEHUIO
B [lepuomnueckon cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTM  M3MEHEHUsA  paauyca  aTOMOB  XUMHYECKHMX  JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U EPUOJaM.

3nauenue Ilepmommueckoro 3akoHa u IleproanYecKo CUCTEMBI XHUMHUYECKHUX
AJIEMEHTOB U1 pa3BUTHUA HayKu U npakTuku. 1. 1. MenzeneeB — yu4€HbIN U IPaKIaHUH.

Xumunyeckass  cBa3b.  KoBasieHTHass  (mOJdsipHas W HENOJIsIpHasl)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX IIEMEHTOB. VIOHHAs CBS3b.

Crenenp okucnenus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHCJIEHUS U BOCCTaHOBJICHHSI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHre oOpa3loB BELIECTB METAJUIOB M HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCUAA
LIMHKa C pacTBOPaMHM KHCIJIOT W IIEJI0YEH, IPOBEIAEHUE OIBITOB, WJUIOCTPUPYIOLIUX
IPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TOpeHHe, peakluu pas3iokKeHUs,
COCIUHEHUS ).

Mescnpeomemmnbnie ceasu

Peamnsanuss MeXNpeIMETHBIX CBS3€M IpU HW3y4YEHUMM XHMHMUM B 8 Kiacce
OCYULIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U
MOHATUM, SIBJSIOIIMXCS CUCTEMHBIMM I OTIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHSATHUS: HAay4HbIN (DaKkT, TUHoTE3a, TEOpHsl, 3aKOH,
aHanu3, CHUHTE3, KJIacCU(PUKalMs, MEPUOAUYHOCTh, HAONIOACHUE, DKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usuka: Marepus, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIMJ, H30TOIIbI,
pazOaKTUBHOCTb, MOJIEKYJIa, SJIEKTPUUYECKHUI 3apsijl, BEIIECTBO, TeI0, 00BEM, arperatHoe
COCTOSTHME BEUIeCTBa, ra3, (PU3MUYECKHe BEIMYUHBI, EIUHUIBI HM3MEpPEHHUs, KOCMOC,
IUIaHeTsl, 3BE€37bl, ConHIE.



buonorus: gporocuntes, apixanue, buochepa.
['eorpadus: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIC TOPOMBI, IOJE3HBIE
UCKOTIaeMbIE, TOIUTHBO, BOJTHBIC PECYPCHI.



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE pe3ybTaThl OCBOCHHUS MPOrPaMMbI OCHOBHOTO OOIIET0 0O0pa30BaHUs
JOCTUraloTCsl B XOA€ OOyYEeHHMs] XHMHHM B €JIMHCTBE Y4YE€OHOM M BOCIHUTATEIBHOU
JESITEIbBHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU U
JTYyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMU B OOILIECTBE IIpaBWJIaMU U HOpMaMu
MIOBEJICHUS U CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUANIN3ALINN
00yyarommxcs.

JIn4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATBbCSI CHUCTEMOW IO3UTHMBHBIX LIEHHOCTHBIX OPUEHTALMHd U pPacCIIMpEHUE
OIBITA JACATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOIIECHHSI K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U
Hay4YHOMY HacJIe/IUI0, TOHUMAHHs 3HAYEHUSI XUMUYECKON HAYKH B KU3HU COBPEMEHHOIO
oOuiecTBa, CHOCOOHOCTH BJAAETh JIOCTOBEpHOW HMHpopManmueil o0 MNeperoBbIX
JNOCTHKEHUSX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHHUS:

IIPEJICTABIICHUS O COLMATBHBIX HOPMAaX U ITpaBUiIaX MEKJIMYHOCTHBIX OTHOILICHUN B
KOJUIEKTHBE, KOMMYHHKAaTUBHOM KOMIETEHTHOCTM B  OOLIECTBEHHO IOJIE3HOMH,
y4ueOHOUCCIIeI0BATENbCKOM, TBOPUECKON U APYIMX BHJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIbHOCTH  MPU  BBINOJHEHUU  YUYEOHBIX,
MO3HABATEJIbHBIX 3a/1a4, BHIMOJHEHUU XUMHUYECKUX HKCIIEPUMEHTOB, CO3IaHUH YYEOHBIX
IIPOEKTOB, CTPEMJICHHsSI K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B IPOLECCE 3TOMN
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTH OLEHUBATh CBOE MOBEIEHUE M IMOCTYNKHU CBOMX
TOBAapUIIE C TMO3UIMM HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHMS
MTOCJEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHUYECKHAE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKHM M COCTaBIIIOIIME OCHOBY
JUISl TIOHUMAaHUs CYIIHOCTHM HAYyYHOM KapTUHBI MHpa, MPEICTaBIEHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SX YEJIOBEKa C MPUPOTHON cpeaoid, o
POJIM XMMUU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA MOJYyYE€HNE HOBBIX 3HAHHUI MO XUMHH,
HE0OXO0UMbIe 7151 00BSICHEHUs HaOII0JaeMbIX MPOLIECCOB U SIBJICHUM, IO3HABATEIbHOM,
MH()OPMAITMOHHONW M YUTATENbCKOU KYJIbTYPhI, B TOM YMCJIE HABBIKOB CAMOCTOSTEIHHOM
paboThl C yUeOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYpPO, JOCTYIHBIMU TEXHUUYECKHUMHU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;



MHTEpPEC K 00YUESHHIO U NMO3HAHUIO, JTF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH
K caM000pa30BaHMIO, MPOSKTHOW U HCCIEIOBATEIBCKON JEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMpPaBICHHOCTH M YPOBHSA 00y4EHHUS B JaJIbHEUIIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE IIEHHOCTHU >XM3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHME IMOCIEACTBUI M HENPUATUE BPEIHBIX
NpUBbIUEK  (YINOTpeOJEHUs ajKorojs, HApKOTHKOB, KypEHHs), HEOOXOAUMOCTH
coOMIoieHNs TpaBUl 0€30IaCHOCTU IpPU OOpalleHWH C XMMHUYECKMMHU BEIIECTBAMHU B
OBITY U pEeaJIbHON XKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K NPAKTUYECKOMY H3YYEHHUIO Mpodeccuid M TpyAa pazIMyHOro poja,
YBaXEHUE K TPYAy W pe3yJbTaTaM TPYAOBOM IEATEIbHOCTH, B TOM YHCIE HAa OCHOBE
IPUMEHEHUS MPEIMETHBIX 3HAaHUN MO XUMHH, OCO3HAHHBIA BBIOOP WHAMBUAYAIbHON
TPACKTOPUHU MPOJOJDKEHUs] 00pa30BaHUS C YUYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOILECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEIHON
MPO(QECCUOHAIBHON JEATEIbHOCTH W Pa3BUTHS HEOOXOAUMBIX YMEHUW, TOTOBHOCTH
aJanTUPOBAThCA B MPOPECCUOHANIBHOU CPEJIE;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMYECKU 1LI€JIECO00pa3HOE OTHOIICHHWE K MPHUPOJE KaK UCTOUYHUKY JKM3HU HA
3emile, OCHOBE €€ CyIIEeCTBOBAaHHUsS, IOHUMAHUE LEHHOCTU 3J0pPOBOrO0 M 0€30IacHOro
oOpaza JKM3HHM, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
NICUXUYECKOMY 3J0pPOBbIO, OCO3HAHUE IEHHOCTU COOJIOACHHS MpaBUI OE€30MacHOrO
MOBE/ICHUS MPHU paboTe C BEIIECTBAMH, a TAKXKE B CUTYALUAX, YTPOKAIOIIUX 3I0POBBIO U
JKU3HU JIIOIEH;

CHOCOOHOCTH MNPUMEHSTh 3HAHUA, MOJy4YaeMble MpPU HW3YYEHUU XUMHUH, IS
peleHns 3a/ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOW CpPENOW, IJIsl TOBBILICHHUS
YPOBHS 3KOJOTHYECKON KYJIbTYPhl, OCO3HAHMSI TJI00AJIbHOTO XapakTepa 3KOJOTHYECKUX
npobiieM M MyTed HMX peuieHus] MOCPEACTBOM METOAOB XHMHH, SKOJOTHYECKOTrO
MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B IMO3HABATEIbHOW, KOMMYHUKATUBHON U
COLIMAIBHOM ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampeaMETHBIX  pEe3yJbTaTOB  BBIACISAIOT  3HAUYMMbIE  JUIA
(dbopMUpOBaHHUS MHPOBO33pEHUS OOLICHAYYHbIE TMOHATHS (3aKOH, TEOpHSs, NPUHLHUII,
runoresa, (paxt, cucrema, mpouecc, SKCIEPUMEHT U JAPYTOe.), KOTOPbIE UCTIOIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX MpeAMEeTax M IMO3BOJISIOT HAa OCHOBE 3HAHMM M3 ITHX
npeaIMeToB (QOpMHUpPOBATH MPEACTABICHUE O IIEJIOCTHOW HAyYHOW KapTHHE MHpa, U
yYHHUBEpCajdbHble  yueOHble  JeHcTBUS  (IIO3HABaTeNIbHbIE,  KOMMYHHUKATHUBHBIE,
pEeryJiaTUBHbIE),  KOTOphle  oOecrneuuBarOT  (OPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHMIO M OCYIIECTBICHUIO YU€OHOU €A TENbHOCTH.



Ilo3HaBaTeqbHBIC YHUBEPCAJIbHBIEC YUeOHbIE 1elCTBUA

ba3oBble 1ornueckue AecTBU:

YMEHUS HCIOJb30BATh MPUEMBI JIOTMYECKOTO MBIILUIEHUS MPU OCBOCHUU 3HAHMIA:
PacCKpbIBaTh CMBICI XMMHYECKUX MOHATUN (BBIAETATH WX XapaKTEepHbIE MPU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH TMOHSATHUSAMH), HCHOJb30BaTh TOHATUS IS
OOBSICHEHHSI OTACNbHBIX ()aKTOB W SIBJICHMIA, BBHIOMpPATh OCHOBAHHS M KPUTEPHUH IS
KJIacCU(PUKAMKM XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEakiuil, yCTaHaBJIUBATbH
NPUYMHHO-CJICICTBEHHBIE CBSI3U MEXKIY OOBEKTaMU HW3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxJieHuss (MHIYKTUBHbIE, JCAYKTHBHBIC, IO AaHAJIOTMM), JeiaThb BBIBOJBI U
3aKJIFOYCHHS;

YMEHUE TPHUMEHSATh B MPOIECCE TMO3HAHUS MOHATUA (IpEeIMETHbIE H
METaIpeAMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIIH, HCIOIb3YEMBbIE B XHMHH,
peoOpa3oBbIBaTh IIMPOKO NPHUMEHSEMbIE B XUMHUHU MOJEJIbHBIE IPEACTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUECKas (opMyJia U ypaBHEHUE XUMUYECKON
peakuMu — NpHU PEIIeHHH y4eOHO-TIO3HABATENbHBIX 3a/1ad, C YYETOM 3THUX MOJEIbHBIX
MIPE/ACTABICHUI BBISBISATh M XapaKTEPU30BaTh CYUIECTBEHHBIE IMPU3HAKKA H3Yy4aeMbIX
O0OBEKTOB — XHMMHMUYECKMX BEIIECTB W XUMHUYECKUX PpEAKIUH, BBIABIATH OOIIUE
3aKOHOMEPHOCTH, IPUYUMHHO-CIICACTBEHHBIE CBSI3M W IPOTHUBOPEUYUS B HM3Yy4aEMbIX
IIpoLeccax v sIBJICHUSX.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

YMEHUE HCIOJIb30BaTh I[IOCTABJIEHHBIE BOMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHMS, a TaKKE€ B KaueCTBE OCHOBBI i1 (POPMHUPOBAHMS TMIOTE3bI IO MPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

OpuoOpeTeHNe OMbITa MO IUIAHUPOBAHUIO, OpraHU3alMd U  [POBEICHUIO
YUYEHHUYECKUX 3KCIIEPUMEHTOB, YMEHHUE HAOII01aTh 3a XOAOM MPOLECCa, CAMOCTOATEIBHO
MIPOTHO3UPOBATH €0 Pe3yJbTat, ((OPMYyIUPOBaTH OOOOIIEHHS U BBIBOJIBI IO PE3yJbTaTam
POBEAEHHOTO OMbITa, UCCIIEA0BAHUS, COCTABIATH OTUET O MPOJIEIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BhIOMpaTh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH NHPOPMALIUIO PA3ITUUHBIX
BUJIOB U (GOpM TMpeACTaBiICHUsS, MOJYyYaeMyl0 W3 pa3HbIX HMCTOYHUKOB (HAy4HO-
MOMyJIsipHasl JUTEpaTypa XUMUYECKOIO COJAEpXaHUs, CIpaBOYHbIE MOCOOUS, PECypcChl
WNHTepHeTa), KPUTUYECKH  OLIEHMBaTh  INPOTHUBOPEYMBYID U  HEJOCTOBEPHYIO
uH(pOpMAITHIO;

yMEHUE MPUMEHSATh pa3IMyHble METOJbl M 3alpoChl MpPU IOUCKE U OTOOpe
MH(}OpMaAIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX ISl BBINOJHEHUS YUEOHBIX U
MO3HABATENbHBIX 337au OMNpENeiIEHHOTO TuMa, NPHOOpeTeHHe ombiTa B 00JacTu
UCTIONIb30BaHUsI ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHHE
KyJIbTYpPOil aKTUBHOT'O HCIIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpATh ONTUMANbHYIO (QOopMy MpeacTaBieHuss UHGOPMAIMM W HIUTIOCTPUPOBATH



peraemMbie 3a/1a4i HECIOKHBIMU CXEMaMH, JTUarpaMMamu, Ipyrumu hopmamu rpaduxu
1 MX KOMOUHAIIUSIMH;

YMEHHE  UCIOJB30BaTh U aHAJIU3UpPOBATh B  Ipolecce  ydyeOHOM |
UCCJIEIOBATEILCKON  JICSITEIBHOCTH HMH(POPMALIMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJILCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MTPUPOTHOU CpPEIb.

KoMMyHHKATHBHBbIE YHHBEpPCAJbHbIE YueOHbIe NeiCTBUS:

YMEHHMS 33J]aBaTh BOIMPOCHI (B XOJi€¢ Auanora v (Wju) TUCKYCCUU) MO CYIIECTBY
o0cyx/1aeMoil TeMbl, POPMYJIUPOBATH CBOU MPEAJIOKEHHUS] OTHOCUTEIBHO BBITIOJHEHUS
NPEIJIOKEHHON 3a/1auH;

YMEHUS MPEACTABIATh MOJIyYCHHbIE PE3yJIbTaThl MO3HABATEIBHOM EATEILHOCTH B
YCTHBIX M TIHCbMEHHBIX TEKCTaxX; JAeNaThb NPE3CHTAIUI0 PE3yJIbTaTOB BBINOJHEHUS
XUMUYECKOTO HJKclepuMeHTa (J1abopaTOpHOrO OImbITa, JabopaTopHON pabOThI 1O
MCCJICZIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHUSI y4eOHOTrO COTPYJHHUYECTBA CO CBEPCTHHUKAMHM B  COBMECTHOMU
MO3HABATEJIbHOW U HCCIIEIOBATENILCKOM JEATEIbHOCTU MPU PEUICHUH BO3HUKAIOIIMX
mpo0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAaHMS MO3UIUN (00CYXKIEHUS,
OOMEH MHEHHMSIMH, «MO3TOBBIC IITYpPMBD», KOOPJWHAIMS COBMECTHBIX JICHCTBHM,
omnpeJeieHe KPUTEPUEB 110 OIICHKE KaueCTBa BBHIIIOJHEHHON paboThI U JIpyTHue).

PeryisiTuBHbBIE YHHBeEpPCAJbHbIE Y4eOHbIE TeHCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPENENATh IEJIH JESITEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATh W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NEeSTEbHOCTh, BBHIOMpAaTh Haubonee 3(PQPeKTUBHBIE CMOCOOBI pEIIeHUs YYEOHBIX H
MO3HABATENIbHBIX  3a/lad, CaMOCTOSTEIBHO  COCTaBISTh WJIM  KOPPEKTUPOBATH
MPEUIOKEHHBIM aNTOPUTM JEHUCTBUUA MHPU BBIIIOJHEHUU 3aJaHUM C YYETOM MOJIYUYCHUS
HOBBIX 3HaHMM 00 wu3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsAX, OILICHUBATH
COOTBETCTBHE IMOJYUYCHHOTO pe3yJibTaTa 3asBJICHHOW €M, YMEHHE HCIOJIb30BaTh M
aHAIN3UPOBATh KOHTEKCTHI, MMPEJIaraéMble B yCIIOBUU 33JIaHUN.

MHNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX Pe3yJbTAaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJACPKAHMUS,
YCTAaHOBJICHHOTO JaHHOU (enepanbHON pabodeil mporpaMMoOid, BBIICISIIOT: OCBOCHHBIC
00y4YaroIMUMHUCS HAy4YHbIC 3HAHUS, YMEHUS U CHOCOOBbI EUCTBUMU, crienupuieckue s
MpEeAMETHON 00J1acTh «XUMUS, BUIBI NCSITEIBHOCTU IO TMOJYYCHHIO HOBOTO 3HAHWS,
€ro MHTEpPIpEeTaIliy, MTPeoOpa3oBaHUIO0 U IPUMEHEHHUIO B PA3JIMYHbBIX YYEOHBIX U HOBBIX
CUTYaIUsX.

K xoHmy oOyuenuss B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

e pacKpbhIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHATHUNA: aTOM, MOJIEKYyJa,

XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(omHOpOAHAsT M HEOAHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas U



MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBas
J0JI1 XUMUYECKOT0 AJIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00BEM, OKCUI, KACIIOTA,
OCHOBAHHE, COJIb, NIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKas
peakuusi, KiIacCU(pUKalMs  pEeaKlHil: peakuu COCIUHEHHUs, peaKluu
Pa3NOXKEHUS], PEaKlUU 3aMEIlEHUs, PeaKIIuu 0OMEeHa, SK30- U DHJIOTEPMHUUECKUE
peaxiuu, TernoBoil 3G(eKT peakiuu, sSApo aToMma, dIEKTPOHHBIM CION atoma,
aTOMHasi OpOUTAIIb, paluyC aTOMa, XUMHUYECKAs CBSI3b, NOJIAPHAS U HEMOJspHAas
KOBAQJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTHOH, aHHOH, PacTBOp, MaccoBas
J10JIs1 BelllecTBa (ITPOLIEHTHASI KOHIIEHTPAIIKsI) B paCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHSITUU U NMPUMEHSTh
ATH MOHATHUS IPU ONMCAHUY BEUIECTB U UX MIPEBPAICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJI COCTaBieHUs (OpMyYJ BELIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

OTpeNeNsaTh BaJEHTHOCTh ATOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX,
CTENEHb OKHUCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, MPUHAIICKHOCTh
BEIIECTB K OMNpPEACIEHHOMY KJacCy COEAMHEHUW 1o QopMmysiaM, BUJ
XUMUYECKOU CBA3M (KOBAJICHTHAS! U MOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX;
packpeiBath  cmbicn  [lepuogmueckoro 3axkona JI. WM. Menzgeneena:
JEMOHCTPUPOBATh  IOHMMAaHUE  IEPUOJAUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHAYECKUX JJIEMEHTOB OT MX MOJ0KeHUS B [leproanyueckoi cucreme, 3aKOHOB
COXpPAaHEHMUSI MacCChl BEUIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-MOJEKYISPHOTO
y4eHUs1, 3aKOHa ABOTaJIpoO;

OMKCHIBATh U XapakTepu30BaTh TabmuuHyro Gopmy lleprogudeckoit cucteMbl
XUMHUYECKUX IJIEMEHTOB: pa3uyaTh MOHATHUS «TJIaBHas noArpynna (A-rpymnma)»
u «robounas noArpynmna (b-rpymnma)», Manbie U 00JbIINE TEPUOABI, COOTHOCUTD
o003HaueHus, KoTopele wuMmerTcs B Tabnuue «llepuonnueckas cucrema
xuMu4eckux aneMeHToB J[. 1. MenaeneeBa» ¢ 4HMCIOBBIMU XAapAKTEPUCTUKAMHU
CTPOEHHUS aTOMOB XMUMHUYECKHX DJIEMEHTOB (COCTaB U 3aps[ siapa, 00Iee Yrciio
AJIEKTPOHOB U PacHpeIeICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJacCU(UIMPOBATh XMMHUYECKHE DJIEMEHTbl, HEOPraHMYECKHE BEIECTBa,
XUMUYECKUE PEeaKIUU (10 YUCIY U COCTaBY YYAaCTBYIOIIMX B PEAKLUU BEILECTB,
o TerioBomy 3 dexry);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIECTB
pPa3IMYHBIX KJIACCOB, IOATBEPXkAAasi ONHUCAHUE MPUMEPAMH MOJEKYISAPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTM OT HMX KAa4E€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH NPOTEKAHUA XUMHYECKUX IMPEBPALICHUN B Pa3JIMYHBIX
YCJIOBHUSIX;



BBIUUCTISITh OTHOCUTENBHYIO MOJEKYISIPHYI0 U MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOT0 3JIEMEHTa MO (PopMyJie COeIUHEHUSI, MACCOBYIO
JIOJI0 BEIIECTBAa B PacTBOpE, MPOBOAUTH PACUETHI MO YPaBHEHUIO XUMHUYECKON
peaKiuy;

IPUMEHSTh OCHOBHBIEC OIEpallMd MBICIUTEIBLHON NIeATeIbHOCTH — aHallu3 U
CHUHTE3, CpaBHEGHHE, O0O0OOIIECHHE, CHUCTEMATU3alMI0,  KJIACCU(UKAITUIO,
BBISIBJICHHE MTPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JJIS1 M3yUEHUSI CBOWCTB BEIIECTB
U XUMUYECKUX pEaKlMid, €CTEeCTBEHHO-HAYYHbI€ METOJbl TMO3HAHUS —
HAOJIOICHUE, W3MEPEHHE, MOJECIUPOBAHNUE, OKCIEPUMEHT (peasibHbId U
MBICJICHHBIN );

CJIeI0BaTh MpaBUjiaM TMOJIb30BAaHUSI XUMHUYECKON MOCYAOW U JaOOpaTOpHBIM
o0opynoBaHueM, a TakKe MpaBujaM oOpallleHus C BEIIECTBAMH B COOTBETCTBHU
C MHCTPYKLUMSIMH IO BBIIIOJHEHUIO J1a0OpaTOPHBIX XMMHUYECKUX OIBITOB IO
HOJyYEHUI0 M COOMpaHMIO ra3000pa3HbIX BELIECTB (BOAOPOJA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHONM MAacCOBOW JOJEH PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh U TPOBOAUTH XUMHYECKHE OSKCICPUMEHTHI IO
PacCTO3HABAHUIO PACTBOPOB IIENOYEH M KHUCIOT C TIOMOINBIO WHANKATOPOB
(;makmyc, henondraneny, METHIOPAHK U JPYTHE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosaunuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
n/n TeM NPOrpaMmbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK
MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
Xumus — BakHas 00J1acTh
12 €CTCCTBO3HAHUS U 5 5 bubmuoreka [IOK
MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
Xumus — BakHas 00J1acTh
13 €CTEeCTBO3HAHMS U 5 2 bubmunoreka IIOK
MIPAKTUYECKOU IESITENBHOCTH https://m.edsoo.ru/7f41837c
yesloBeKa
14 BemectBa 1 xumMmuaeckue 15 1 bubmunoreka IIOK
peakuuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30
Pa3nen 2. BaxxHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
91 Boznyx. Kucnopon. [Tonstue 6 bubnunorexa LIOK
00 okcumax https://m.edso0.ru/7f41837¢c
99 Bonopoa.llonsitue o kucnorax 8 1 bubanoreka LJOK

" COJIIX

https://m.edsoo.ru/7f41837¢c
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53 Bopa. PactBopsl. [Tonsarue 06 5 Bu6mmoteka [JOK
OCHOBaHMSIX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 bubmuorexa [IOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/7f41837c
2.5 0
Hroro mo pazueny 30

Pa3znea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoenne aToMOB.

Xumuyeckas ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

Ilepronnueckuii 3aKOH 1

31 [lepuoauueckast cucrema 7 Bbu6moreka [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CTpoeHHe aToMa
Xumudeckas CBI3b.

3.2 OKHCIIHTEIIbHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBHUTEIIBHBIC PEAKIIHU
bubmmoteka IIOK
Hroro no passery 15 https://m.edso0.ru/7f41837¢
PesepBHOe Bpems 3 bubnxoreka LTOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 78
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poiab XuMuUM B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BemiecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa LHOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydenue u cobrpanune KUCIOpoia bubmmorexa LIOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnuoteka [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. P phl- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 mo Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001IeHrEe U CHCTEMATH3alIMs] 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubmnnoreka [JOK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiirecias cosb https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o0011eHuE 1 1 bubmumoreka [IOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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