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MNOACHUTEJIBHASA 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
benepanbHON paboyeil MporpaMMbl BOCITUTAHHS U C y4ETOM KOHIICMIIMM TPETOIaBaHUS
ydyeOHOro mpenMera «XuMHUS» B 00pa3oBaTelbHbIX oOpraHu3anusx Poccuiickon
Oenepannm.

[Iporpamma o xumuu Aa€T Mpe/ICTaBIEHUE O LEJAX, OOIIeH cTpareruu o0y4yeHus,
BOCIIUTAHUS U Pa3BUTHUsL OOYHAIOIIUXCS CPEACTBAMU YUYEOHOTO MPEIMETa, YCTaHABIUBAET
00s3aTeNbHOE MPEAMETHOE COJEpKaHUE, MPEAYyCMATPUBAECT pPACHpPEEIECHUE €ro Io
KJIaccaM M CTPYKTYPUPOBAHUE MO pa3liesiaM U TEMaM IMPOrpaMMbl IO XUMHUH, ONIPEACIISIET
KOJIMYECTBEHHBIE M KAa4YECTBEHHBIE XAPAKTEPUCTUKH COACPIKAHUSA, PEKOMEHIYEMYIO
MOCJIEOBATEIBHOCTh U3YUEHUS! XUMUU C YYETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTMKKM Yy4eOHOro TMpoIlecca, BO3PACTHBIX OCOOCHHOCTEM O0O0ydaronumxcs,
omnpenensieT BO3MOXKHOCTH MpeAMeTa g pealu3aluid TpeOOBaHMM K pe3yJbTaTaM
OCBOEHHUSI OCHOBHOH 0O0Opa30BaTeNbHOM MporpaMmbl Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMs, a Takke TpeOOBaHUN K pe3yjbTaTaM OOY4YEHMs] XMMHHM Ha ypOBHE LieJei
U3Y4YeHUs TNpeaMeTra M OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIbHOU JESATEIBHOCTU
00y4aromerocs Mo OCBOCHUIO y4eOHOTO COJIEPKAHUSI.

3HaHME XHUMHU CIY)KUT OCHOBOW Jiii  (OPMUPOBAHHMS  MHUPOBO33PEHUS
oOyuJarolerocsi, ero MnpeACcTaBICHUN O MaTEpUaJIbHOM EIUHCTBE MHpPA, BAXKHYIO pPOJb
urparoT GopMupyeMble XUMHEH MpeacTaBiIeHUs] O B3aWMONPEBPAIICHUAX PHEPTUU U 00
SBOJIIOLMU BEILECTB B MPUPOJE, O MyTSAX PELICHUS TIIOOAIBHBIX MPOOJIEM YCTOMYMBOIO
pPa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, JHEPre€TUUYECKOM, MHUILNEBOM M SKOJIOTHYECKOU
0e301acHOCTH, IPOOJIEM 3PaBOOXPAHEHHUSL.

N3ydeHune xumuu:

CIIOCOOCTBYET peanu3allii BO3MOXKHOCTEH i caMopa3BUTHUS U (PopMupoBaHUS
KyJbTYPBI IUYHOCTH, €€ 0011el U GYyHKUMOHATBHOW IPAMOTHOCTH;

BHOCUT BKJ3J B (OPMUPOBAHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEN
oOyuaroruxcs, HaBBIKOB ~ HMX  CAMOCTOSITENIbHOM  y4eOHOW  JesATeNIbHOCTH,
HKCMEPUMEHTAIBHBIX U HCCIEA0BATEIBCKUX YMEHUN, HEOOXOAUMBIX KaK B TIOBCEIHEBHOM
KU3HH, TaK U B MPO(HECCUOHATBHOM IEATEIbHOCTH;

3HAKOMUT CO CHEU(UKON HaydHOTO MBIIUICHHUS, 3aKIaIbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIJa HA E€IUHCTBO MPUPOABI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTaloM B
(GbOopMUPOBAHNN €CTECTBEHHOHAYYHOU IPaMOTHOCTH 00yYaIOINXCS;

cocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHMSI K €CTECTBEHHOHAYYHBIM
3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAaJl B DKOJIOTMYECKOE OOpa3oBaHUE
00yJaroImMxcs.



JlanHple HampaBjieHHSs B OOy4YEHHMM XHUMHH OOECHEeUYMBAIOTCS  Clenu(UKOn
coJlep)kaHusl y4eOHOTro TMpeaMeTa, KOTOPBIM SIBISETCA MEAarornyecky aJarnTUPOBaHHBIM
OTpakeHueM 0a30BOM HAYKU XMMHH Ha ONPEAEIIEHHOM dTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUs OpPUEHTHPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CHCTEMbBl II€pBOHAYAJIbHBIX IOHATUH XHWMHUHU, OCHOB
HEOPTaHUYECKOM XMMHHM M HEKOTOPBIX OTACJIBHBIX 3HAYMMBIX IOHSATHH OPraHUYECKON
XUMHH.

CrpykTypa conaepKaHHs MpOrpaMMbl 10 XHUMHUU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO IToAX0/a K €€ nzydeHuto. CoaepkaHue CKIaabIBacTCs U3 CUCTEMBI IIOHATHN O
XMMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI MMOHATHI 0 XuMudeckoi peakuuu. O0e 3T
CHUCTEMBI CTPYKTYPHO OPTaHU30BAHBI [0 MPUHIUITY ITOCIEA0BATEIBHOIO PA3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— IPEJICTAaBICHUN 00 3JEKTPOJIUTUYECKOM JUCCOLUALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IMOJTYYECHHBIX U
OCMBICIIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO YPOBHS K JIPYyromy,
BBIMOJHAS (YHKUMHM OOBSICHEHHS M IPOTHO3HPOBAHMUS CBOMCTB, CTPOCHHUS U
BO3MOKHOCTEM NPAKTUYECKOTO IPUMEHEHMS U NIOJIyYEHUsI U3y4aeMbIX BEILIECTB.

OcBoeHue nporpaMMbl 0 XMMHUHM CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHYECKON COCTABJISIOIIEN HAyYHOW KapTUHBI MUpPa B JIOTHMKE €€ CUCTEMHOM IPUPOJIBI,
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 MPOUCXOAMUT (HOPMHUPOBAHME 3HAHUM OCHOB XUMHUYECKOU
HAyKM Kak oOO0JacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON JesTEIbHOCTU
YeJioBeKa U KaK OJHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aaua y4eOHOro mpeamMeTa
COCTOMT B (OPMHUPOBAHMM CHUCTEMbl XHMHUYECKUX 3HAHUA — BaXKHEUIIUX (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 NPUMEHEHHH B Y4YeOHO-TIO3HABATENIbHOM U yueOHO-
UCCIIEIOBATENIbCKOM  JIESATEIIBHOCTH, OCBOEHUHM IMpaBWil 0O€30MacHOro oOpalleHus C
BEILIECTBAMHU B [IOBCEJHEBHOU JXU3HU.

ITpy u3ydyeHUHM XUMHUM Ha YpPOBHE OCHOBHOI'O OOIEro OOpa30BaHHSA BaXKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LI, KaK:



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

— HaIpaBJIECHHOCTh OOYYEHHS Ha CHUCTEMaTU4YecKoe MPHUOOIIEeHHE O0YydYarolmmxcs K
CaMOCTOSITEJIbHOM TO3HABATENIbHOM JEATENbHOCTH, HAy4YHBIM METOJaM IMO3HAHUA,
bopMHPYIOLITUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycioBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIMMHUCS OIbITa
pPa3HOOOpa3HOW JESATENbHOCTH, TO3HAHUSI M CaMOIIO3HAHMS, KIIOUYEBBIX HABBIKOB
(KITIOUEBBIX KOMITETEHIMM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JJIsI PA3JIMYHBIX BHUOB
NEATEIIbHOCTH;

— ¢opmupoBaHue 001IeH PYHKIIMOHATIBHOW U €CTECTBEHHOHAYYHOU IPaMOTHOCTH, B
TOM YHUCJI€ YMEHUU OOBACHATH U OLICHUBAThH SIBJICHUS OKPYXKAIOIIETO MHPA, UCIOIb3Ys
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 I1eJ1€CO00pa3HOro
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 JAJIbHEHIIIEr0 00yUeHHUS.

OO6miee 4yuCaO0 4YacoB, OTBEAEHHBIX JJISI M3YYEHUsS] XMMUU Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanusi, coctanisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HE/IeIN0), B
9 kacce — 68 yacoB (2 yaca B HEJICIIO).

COAEPKAHUE OBYUEHUSA

8 KJIACC

IlepBoHavajibHbIE XUMUYECKHE TIOHATHS

[Ipeamer xumuun. Poinb XMMUM B KU3HUA YEIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BeniecTBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperatHoe cocTosiHue BemiecTB. I[loHsTHe 0
MeTOJaX MO3HaHMs B XUMHUHU. YucThie BemecTBa H cMech. CriocoObl pa3aeieHus CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKUE JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocThlie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢opmyna. BaneHTHOCTP aTOMOB XWUMHYECKHX DJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemlecTB. OTHocHTeNbHAsA aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHasg macca. MaccoBast 10151 XUMHYECKOTO AJIEMEHTA B COCIMHEHNH.



KommuecTBo BemectBa. Monb. Mossapraast Macca. B3auMocCBs3b KOJIMUECTBA, MAaCChl U
YHuclla CTPYKTYPHBIX €IUHHI] BemiecTBa. Pacu€rel mo Qopmynam XUMHUYECKHX
COCIUHEHUN.

Ou3NUeCKUe U XUMUYECKHUE SBJICHUSA. XUMHUYECKAs] Peaklus U €€ MpU3HAKU. 3aKOH
COXpaHEHHUs1 Macchl BelIeCTB. XUMHYecKue ypaBHeHUs. Kiaccudukaiuss XUMHUYECKHUX
peakuuii (COeTMHECHMSI, Pa3JIOKCHHS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHUYECKOW TMOCYJ0H, MpaBujaMu paboThl B JabopaTopuu u
npuémMamMu oOpalieHusi ¢ JabopaTOpPHBIM O00OPYJOBAaHMEM, HW3YYEHUE U OIUCaHUE
(¢u3nyecKux CBOMCTB 00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOMIOACHHE (U3NYECKUX
(ru1aBlieHHWE BOCKA, TAassHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAlUs
BOAbI) M XUMHUYECKUX (TOPEHHE CBEYM, NPOKAJIMBAHME MEAHOW IPOBOJIOKH,
B3aMMOJICUCTBUE Mela C KHUCIOTOW) SBJICHWM, HAONMIOJIEHWE U OIKCAaHUE TPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakiuid (pasjoKeHHe caxapa, B3auMOJICWCTBHE CEpHOMU
KHUCJIOTBI C XJOopuaoM Oapusi, pasnoxeHnue rujapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kelie3a ¢ pacTBopoM coyid Menu (II), mzydenue crocoOOB pasiesieHus
cMecel: C TMOMOIIbI0 MAarHuTa, (UIbTPOBAHUE, BBIMAPUBAHKME, AUCTHILISALUA,
xpomatorpadus, MpOBEIEHUE OYUCTKM IOBAPEHHOW COJIM, HaONIOJEHWE W ONMCaHUE
pe3ynbTaTOB NPOBEIEHHS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl,
CO3J1aHuE MOJIeNIel MOJIEKYJ (ILIaPOCTEPHKHEBBIX).

Ba:xkHeilue npeacTaBUTEIM HEOPIrAaHNYECKHUX BELeCTB

Bo3nyx — cmeck razos. CocraB Bo3tyxa. Kuciopos — 35€eMEHT U MPOCTOE BELIECTBO.
Haxoxzaenue kuciopoaa B mpupoje, (puU3NYecKue U XUMHUYECKUE CBOMICTBa (peakuuu
ropenusi). Oxcunpl. Ilpumenenue xucnmopoma. CrocoObl TONYYEHHS KHUCIOpoda B
nabopatopud U NOpombilnieHHOCTH. KpyroBopor kucimopoma B mnpupoae. O30H —
AITOTPONHAS MOAU(PUKALIMS KUCIOPOIA.

TernoBoi 3PheKT XUMUYIECKON peakiuy, TEPMOXMMHYECKUE YpaBHEHUS, 9K30- U
HAOTEPMHUYECKHE peaKIMU. TOIUIMBO: Yrojib U METaH. 3arps3HEHUE BO3/1yXa, YCHUIICHUE
NapHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOA.

Bonmopon — snemeHT M mpocTtoe BemecTBO. HaxoxkneHune Bomopona B INPUPOZE,
dbu3nueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CrocoObl mosiydeHus. Kuciorel u
COJIH.

MounsipabIit 00BEM Ta30B. PacduéThl 0 XUMUYECKUM YPaBHEHUSIM.

dusunyeckue cBoucTBa Boabl. Boxa xak pactBopurens. PactBopbl. HachllieHHbIE U
HEHACBILLCHHBIE PACTBOPBL. PacTBOpUMOCTH BEHIECTB B BOJE. MaccoBas 0l BELIECTBA B
pacTBope. XuMuYecKkrue cBoilcTBa BoJbl. OcHOBaHUs. Posib pacTBOpOB B MpUPOJE U B
YKU3HH YesioBeKa. KpyroBopoT BOJbl B pupojie. 3arpsa3HeHue NpupoaHbix Boa. OxpaHa u
OYMCTKA MPUPOJIHBIX BO.



Knaccudukarus neopranndeckux coeauaenmnii. Oxkcuapl. Kmaccudukamnms okcuaos:
coyieoOpazyrommue (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHbIE) W HECoJeoOpasyromue.
Homenknatypa okcuaoB. @u3nYeCKMEe M XMMHYECKHE CBOMCTBA OKCUIOB. llomydenue
OKCH/JIOB.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHoBaHuii. @PuU3MYECKHE W XHMUYECKHME CBOWCTBA OCHOBAHUM.
[TomydyeHrne OCHOBaHHUM.

Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinor. Pusznueckue u
XUMHUYECKUE CBOMCTBA KUCHOT. Psan aktuBHoctu mertaimnoB H. H. bekerosa. [lonyuenue
KHUCJIOT.

Comu. Homenknatypa coneil. @PU3MYECKME W XHUMHUYECKHME CBOMCTBA COJIECH.
[lonyuenune cosen.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONPEACICHUE COJICPKAHUSA KHUCIOPOJa B BO3JyXE, MOJIYUYECHHE,
coOupaHue, pacrno3HaBaHUE€ M  U3YYEHHE CBOMCTB  KHCJIOpPOJAa, HaOJIOJEHUE
B3aHUMOJICHMCTBUS BEUIECTB C KHUCJIOPOJOM M YCIIOBUS BO3HMKHOBEHHS W IPEKPaICHHS
ropenusi (moskapa), O3HaKOMJIEHHE C oOpasllaMH OKCHIOB M OIHMCAHUE HX CBOMCTB,
MOJIy4eHHe, COOMpaHHe, pacro3HaBaHWE W U3YYEHHE CBOWMCTB BOaOpojJa (TOpEHHE),
B3auMoOJielicTBUE Bojopoja ¢ okcuaom wMeau (II)  (Bo3MOkHO UCIOIB30BaHUE
BUJICOMATEPUAIIOB), HAOJI0ICHIE 00pPa3I0B BEIIECTB KOJIUUECTBOM | MOJIb, UCCIIEIOBAHUE
0COOEHHOCTE PAcCTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TMPUTOTOBIICHUE
pACTBOPOB C ONMPEAECTEHHON MACCOBOM J10JIEM paCTBOPEHHOTO BEIIECTBA, B3AMMOJICMCTBUE
BOJAbl C MeTaulaMu (HaTpueM MW KajlblWeM) (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCJIEIOBAHUE OOpPa3IOB HEOPraHWYECKUX BEIIECTB Pa3TUUYHBIX
KJIaCCOB, HAOJIIOJICHUE W3MEHEHMs] OKpacKH WHAUKATOPOB B pPacTBOpax KUCIOT U
nieoue, u3ydeHrne B3aumonaecTBust okcuaa meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHUCJIOT C METAJUIAMH, PEAKIMKA HEUTpaIU3ally, IMOJyYEHHE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOIO0 METaJUIa APYTUM K3 PACTBOpPa COJIU, PEIICHUE SKCICPUMEHTATbHBIX
3aJ1a4 no teMe «BaxHenIne KIacCbl HEOPraHUYECKUX COCTUHEHUI.

IHepuonnuyecknii 3axkoH u Ilepuoguyeckas cucreMa XUMHYECKUX JJieMeHTOB /I,
N. MenpgeaeeBa. Crpoenue aroMoB. XuMHYecKasi CBsi3b. OKHCINTEIbHO-
BOCCTAHOBUTEJIbHbIEC PEaKINH

[lepBbie TIOMBITKA KJIACCU(UKAIUU XUMUUYECKUX 3JIeMeHTOB. [loHsaTHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE U IETOYHO3EMENIbHbIE METAJUIbl, TaJOreHbl, UHEPTHHIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.

[lepunonnueckuit 3akoH. llepuomnueckas cucrema xumuyeckux 3nemeHToB J[. .
Menneneesa. Kopotkonepuonnas u niauHHonepuoanas ¢popmsel [lepuoanueckoit cuctembl



xumuueckux sneMeHToB [[. M. Menneneesa. Ilepuoasl u rpynmel. OU3WYECKAN CMBICIT
NOPSJIKOBOTO HOMEpa, HOMEPOB MEPHUOA U IPYIIIbI AIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX sjaep. M3orombl. Onextponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YeK aTOMOB NepBbIX 20 XMMHUYeCKUX 3J1eMeHTOB llepuoanueckoi
cuctembl JI. WM. MenneneeBa. XapakTepucTUKa XWMHUYECKOIO JJIEMEHTa IO €ro
nonokenuto B [lepunonnueckoi cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHMS  paJuyca aTOMOB  XHUMHUYECKHUX  JIJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPyMIaM U IEpUoAaMm.

3nauenne Ilepmonnueckoro 3axkoHa M Ilepuonnyeckoll CHUCTEMBI XUMHUYECKHUX
RJIEMEHTOB JUUISl pa3BUTUS HayKU U NpakTuku. /. 1. MenneneeB — yuéHblil ¥ rpakIaHUH.

Xumuueckass  cBsa3b.  KoBanenTHas  (moyiipHas W HENOJIApHAs)  CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHas CBSI3b.

Crenenp oxkucnenus. OKHCINUTEIbHO--BOCCTAHOBUTENIbHBIE peakuuu. IIpomecchl
OKHUCJIEHUS U BOCCTAaHOBJICHHSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3loB BEIIECTB METAJIOB U HEMETAIIJIOB, B3aUMOJEHCTBHE TUAPOKCH 1A
IMHKA C PacTBOpPaMHM KHUCIOT M WIEJOYEH, NPOBEIECHUE OIBITOB, HWILTIOCTPUPYIOIIHMX
IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (FrOpeHHe, peakluyd pasiioKeHus,
COCIUHEHHUS ).

Mesicnpeomemmuoie cea3u

Peanmuszanpss MeXnpeaMETHBIX CBA3€M IMpU  H3YYEHUM XUMUHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLIMX €CTECTBEHHOHAYYHBIX MOHATUMN, TaK U
NOHATHUH, ABJISIFOIIUXCS CUCTEMHBIMU JUIS OTIEIBHBIX NPEIMETOB €CTECTBEHHOHAYYHOIO
LUKJIA.

OO01Me ecTeCTBEeHHOHAYYHbIE MOHATHSA: HAYYHBIM (PaKT, TUNOTE3a, TEOpHUs, 3aKOH,
aHanu3, CHUHTE3, KIaccuPUKaluus, TMEePUOJAUYHOCTh, HAOJIOJEHHE, SKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHUE.

®duznka: maTepus, aTroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, WOH, HYKIWJ, H3O0TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUYECKUN 3apsi]], BEIIECTBO, TEN0, 00BEM, arperaTHOe
COCTOSIHME BEILEeCTBA, Ta3, (U3MYECKHe BEIMYMHBI, EIWHULIBI H3MEPEHUs, KOCMOC,
IUIaHEeThI, 3BE3/1b1, CoHILE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, TOJE3HBIE
MCKOIAaeMbIE, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepnognueckuit 3akoH. llepmoanueckas cucrema XUMHUYECKHX dneMeHToB [[. H.
MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B M3MEHEHHM CBOMCTB XHMHUYECKHX



AJIEMEHTOB IMEPBBIX TPEX NMEPUOJOB, KaIUs, KAIbLUUSI U UX COCIMHEHUN B COOTBETCTBUHU C
MTOJIOKEHUEM DJIEMEHTOB B lleproanueckon cuCcTeEME U CTPOEHUEM X aTOMOB.

CrpoeHue BellecTBa: BUIAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAUNIMUECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUMNA KPUCTAIUIMYECKON PEMIETKA U BUIa XUMUYECKOU
CBSI3H.

Knaccudukaiuys n HOMEHKIIaTypa HEOPTAHMYECKUX BEIIECTB. XMMUYECKUE CBONCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIM4HbIM KJIAacCaM HEOPraHWYECKUX COCIUHEHH,
r€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XUMHUYECKHX peakIUil MO pa3iMyHbIM MpU3HakaMm (10 4YuUCITy U
COCTaBy y4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIUIOBOMY A(h(EKTy, 0 HM3MEHEHUIO
CTEMECHEN OKHUCJICHUS XMUMHYECKMX DJJIEMEHTOB, MO OOpaTUMOCTH, IO YYacTUIO
KaTajiu3aropa). IK30- U S9HJA0TEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUSI.

[lonsitTue o ckopoctu xumudeckol peaknuu. [lonstue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusax. [loHATHe O TOMOT€HHBIX W TeTEepPOreHHBIX
peakumsax. Ilonstue o karanuze. [loHsTHEe O XMMHYECKOM paBHOBeCHH. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOMN PEAKIIUN U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIINH, SJICKTPOHHBIA OAJIAHC OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHOU peaKuuu. CocraBnenue yYpaBHEHUM OKHUCJIUTEIIBHO--
BOCCTAaHOBUTEJIHHBIX PEAKIIUHN C UCTIOIB30BAHIUEM METO/IA MJIEKTPOHHOTO OalaHca.

Teopust DAEKTPONUTHYECKON TUCCOUMALMHU. OJIEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Katnonbl, aHuMOHBI. MeXaHu3M JUCCOIMALIMM BEUIECTB C PA3JMYHBIMH  BHUJIAMU
XuMu4eckoi cBsi3u. CteneHs Aucconuanuu. CHIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakiuu wmonHHOrOo oOMeHa. YCOBHUS TPOTEKAHHWS peakluii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlIEHHbIE MOHHBIE ypaBHEHHs peakiuil. CBONCTBa KUCIOT, OCHOBAaHUN U
CoJIe B CBETE€ NPEICTABICHUNA OO0 3JIEKTPOJUTUYECKOM nucconmanuu. KadecTBeHHbIE
peakunu Ha uoHblL. [IoHsATHE O THapPONIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJICIIIMU KPUCTAIUIMYECKUX PEIIETOK HEOPTAHUYECKUX BEIIECTB —
METaJUIOB U HEMETauloB (rpadura W ajiMasa), CIOXKHBIX BEUIECTB (XJIOpHUJa HATpHs),
MCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW PEAKIIMUA OT BO3JCUCTBUS PA3JTUUHBIX
(GakTopoB, HCCIEOBAaHUE BJIEKTPONPOBOJHOCTH PACTBOPOB  BEIIECTB, Mpolecca
JMCCOLUAIINY KUCIIOT, IIEJI04Yel U coJiel (BO3MOXHO MCIOIb30BaHUE BUIEO MATEPUAIIOB),
IPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIMX NPU3HAKU MPOTEKAHUS PEAKIUNA HOHHOIO
obmeHa (oOpa3oBaHME OCaJKa, BBIJCJIECHUE Ta3a, OOpa30BaHWE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX MNPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIMi (ropeHue,
pEaKiMu pa3lIoKEHUs, COCIUHEHMs), pACIO3HABAHUE HEOPraHMYECKHX BEIIECTB C
MMOMOIIIbIO KAYECTBEHHBIX PEAKIIUM HA MOHBI, PEHICHUE YKCIEPUMEHTAJIbHBIX 3a7a4.

Hemerajuibl U UX COCAMHEHUS



OO01ast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE
crenienn okucieHus. CTpoeHrne U PU3NYecKrue CBOMCTBA MPOCTHIX BEIIECTB — rajOreHOB.
XHWMHUYECKHE CBOMCTBA HA MPUMEpPE XJIopa (B3aUMOJEHCTBUE C METAJLIAMU, HEMETAJUIAMH,
menoyamu). Xiopoogopol. CoJsiHas KUCIIOTa, XUMHYECKHE CBOMCTBA, IOJy4Y€HUE,
npuMeHeHue. JlelicTBrue xJiopa U XJIOPOBOAOPOJA Ha OpPraHu3M uesoBeka. Bakuelmue
XJIOPUIBI U UX HaXO0KJICHUE B PUPO/IE.

OO0mast xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCcIeHUs. CTpoeHne U PU3NUECKUE CBOMCTBA MPOCTHIX BELIECTB
— KHUCIIOpOJAa U cepbl. AJUIOTPONHbIE MOJU(PUKALMU KUCIOpOAAa U cepbl. XUMHUUYECKUE
cBoiicTBa cepbl. CepoBOJIOPOA, CTPOCHHE, PUBNUECKUE U XUMUYECKUE CBOMCTBA. OKCHIBI
cepbl KaK NPEACTaBUTENIM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (pU3MYECKUE U
XUMUYECKHE CBOWCTBA (OOIIME KAK MPEACTABUTENS KJacca KHCIOT U CIEeHU(PUUECKHe).
XUMUYECKUE PEAKIUH, JIeXKAIIUEe B OCHOBE MPOMBIIUIEHHOTO CII0C00a MOTYUYEHHs] CEPHOMN
KHCIIOTHL. [IpuMenenune cepHoil KucinoTel. Cony CepHOM KHUCIIOThI, KAYECTBEHHAs PEaKLUs
Ha cyhbdar-uoH. HaxoxaeHue ceppl U €€ COCIUHEHUN B MPUPOJE. XHUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOLEH Cpeabl COETUHEHUSMHU Cepbl (KUCIOTHBIE T0XKIH, 3arpsiI3HEHNE
BO3/IyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OO6mmast xapakTepucThKa 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIIEHUS. A30T, paclpoCTpaHEHHE B MPUPOAE, (PU3NYECKUE U
XUMUYecKue cBoMcTBa. KpyroBopor azora B mnpupoae. AMMHAK, €ro (U3HYEeCKUEe H
XUMUYECKHE CBOMCTBA, MOJlydueHUEe W npuMeHeHue. Conu amMMoOHMS, UX (U3MYECKUE U
XUMHUYECKHE CBOMCTBA, TpUMeHeHne. KauecTBeHHast peakiys Ha MOHbl aMMOHUS. A30THas
KHCIIOTa, €€ TMOodydeHue, (QU3NUecKue ¢ XUMUYECKHE CBOWCTBa (00mMe Kak
IpeCTaBUTENs Kilacca KUCIOT M crneuuduueckue). Mcnonb3oBanue HUTPATOB M COJEH
aMMOHMS B KaU€CTBE MUHEPAJIbHBIX YI0OpeHUd. XMMUYECKOE 3arpsi3HEHUE OKpYyKarolen
cpenbl COEAMHEHUSIMU a30Ta (KUCJIOTHBIE MAOXAM, 3arpsi3HEHHE BO3AyXa, IOYBBI U
BogoémoB). docdop, amtorpornubie Mmoaudukauu dhochopa, GU3NIECKUe U XUMUICCKUE
cBoiictBa. Oxcua docdopa (V) u dochopHas kuciaora, Qu3nUecKue W XUMHUUYSCKHE
cBOMCTBa, nosiyuenue. Mcnonap3oBanue pocdaTtoB B kauecTBE MUHEPAIBHBIX YA0OPEHUH.

O6mmas xapakrepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTEepHbIE  CTENEHUW  OKUCJIEHHUS.  YTJIEepoi,  aJUIOTPONHbIE  MOAU(HUKALINH,
pacrpocTpaHeHHe B MpHUponae, (PU3MYECKHE U XHMHUYECKHE CBOWMCTBA. AjacopOuus.
KpyroBopot yrnepona B mpupone. OKCHAbI yriepoaa, UX (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA, JIEWCTBHE HA >KMBbIE OPraHU3MBI, MOJYYCHHE U MPUMEHEHHE. JKOJOTUYECKUE
npo0JieMbl, CBsi3aHHbIE ¢ okcuaoM yriaepoaa (IV), rumoresa riodasbHOr0 MOTEIICHUS
KJIUMaTa, MapHUKOBBIM 3¢¢ekT. YrompHas KHCIOTa M €€ coid, UxX (u3nueckue Hu
XUMHYECKHUE CBOMCTBA, MOJy4YeHHe U npuMeHeHue. KauectBenHas peakuus Ha kapOoOHAT-
uoHbl. Mcnonb3oBaHnue kapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3MCTBE.



[lepBoHayanbHble MOHATUS 00 OpPraHMYECKHX BEUIECTBAX KAaK O COEAMHEHUSAX
yriaepoaa (MeTaH, 3TaH, STWIEH, alETWICH, 3TaHOJ, TJHUIEPUH, YKCYCHas KHUCIIOTa).
[TpupoHbIe UCTOYHUKHU YTJIEBOAOPOJOB (Yroiib, MPUPOAHBIN Ta3, He(Th), MPOIYKTH UX
nepepaboTku (OCH3UH), UX POJIb B OBITY W MPOMBINLICHHOCTH. [ToHATHE O OGHOJIOTHYECKH
BAKHBIX BEIIECTBAaX: >KHUpaxX, OeJKax, YIJeBoJax — M HMX POJIM B JKU3HU YeJIOBEKa.
MartepuanbHO€ €IMHCTBO OPIrAaHUYECKUX U HEOPTAaHMUECKUX COCTUHEHHIA.

Kpemuuii, ero ¢usmueckre M XUMHUYECKHE CBOWCTBA, MOJYYCHHE M MPUMEHEHUE.
Coeaunenust kpeMHus B npupoze. OOmue npeacrasienus o0 okcuae kpemuus (IV) u
KpeMHueBor kuciiote. CHIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxneiine  cTpouTeNlbHbIE MaTepHalbl: KEpaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 MCHOJIb30BaHUSl CTPOMUTENBHBIX MATEpUAJOB B
IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHOW KHUCIOTHI,
NPOBEJCHIE KAYECTBEHHBIX pEaKUUW Ha XJIOPUI-MOHBI M HAOJIOJCHHE MPU3HAKOB HX
MPOTEKAHUS, OTBITHI, OTpaXKAIoUe GU3NIECKUE U XUMUIECKIE CBOMCTBA TaJIOTEHOB U UX
COEMHEHMH (BO3MOXKHO MCTIOIB30BAaHUE BUACOMATEPHUATIOB), 03HAKOMJICHHE C 00pa3IaMu
XJIOpUJOB (TaJOT€HUIOB), O3HAKOMJIEHME C oOpas3liaMu cepbl U €€ COEeIMHEHUSIMU
(BO3MOXXHO HCIIOJIb30BaHUE BHUAEOMATEpUAJIOB), HaOIOJIeHHE TMpolecca OOyTrIMBaHUS
caxapa MoJ JeHCTBHEM KOHIIEHTPHPOBAHHOW CEPHOW KHUCIIOTHI, W3YYCHHE XUMHUYECKUX
CBOMCTB pa30aBJICHHOW CEpPHOM KHCIOTHI, MPOBEJACHHE KAaueCTBEHHOM peakluu Ha
cynbdar-uoH W HaONIOCHHUE MPU3HAKA €€ MPOTEKAHMSI, O3HAKOMJICHHE C (DU3UYECKUMU
cBOMcTBaMHM a30Ta, ¢ochopa W HUX COSAMHEHUM (BO3MOXKHO HCIIOJIb30BAHHUE
BUJIEOMATEPHUANIOB), oOpasmamMu a30THbIX W (HOChHOPHBIX yAOOpEHH, TOJydeHHE,
coOupaHue, paclo3HaBaHWE W M3yYeHHE CBOWMCTB aMMHaKa, MPOBEACHHE KaueCTBEHHBIX
peakuuii Ha WOH aMMOHHUA W ¢docdaT-uOH W H3y4YeHHE TMPU3HAKOB WX MPOTEKAHMS,
B3aMMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHBI C MEAbl0 (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEpUAIOB), M3yYEHHE MOJENEH KPUCTAUIMYECKUX PEeIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMJIEHHE C TPOIECCOM aACOpPOIUU PACTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTJIEM U yCTPOWCTBOM MPOTHBOTAa3a, MOJyueHUE, COOMpaHue,
pacro3HaBaHWEe W H3y4YEHHE CBOWCTB YIJIEKHCIOTO Ta3a, MPOBEACHHWE KaueCTBEHHBIX
peakinuii Ha KapOOHAT W CUJUKAT-MOHBI W W3yYEHHUE TPU3HAKOB MX TMPOTEKAHMSI,
O3HAKOMJICHME €  TOPOAYKIMEW  CHUJIMKATHOW  TNPOMBIIUIEHHOCTH,  pPELICHHUE
IKCMIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelme HeMeTalbl U X COSTUHEHUS.

MeTtasnibl 1 MX COeTUHEHUS

OOmas XxapakTepuUCTUKa XWMUYECKUX D3JEMEHTOB — METAIJIOB Ha OCHOBAHMM HX
nosnokenus B Ilepmogmyeckon cucreMe xumudeckux siemeHToB [[. M. Menneneesa u
cTtpoeHusi aromoB. CTpoeHHEe MeTauioB. MeTauidyeckass CBs3b M MeTauTH4ecKas
KpUCTAJUIMUECKasi pemeéTka. OJIEKTPOXUMUYECKUW  psii  HAmpsDKEHUH  METasuloB.



duznyeckne U XUMHYECKHE CBOWCTBA MeTauioB. O0IIHe criocoObl MOTydYeHUs METaJIOB.
[loHaTHEe O KOPPO3UK METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTasnp, 4yryH, JIOPATIOMUAHAN, OpOH3a) U X IPUMEHEHHE B OBITY U IPOMBIIUIEHHOCTH.

[[lenoynble MeTaUIbl: MOJIOKEHHWE B llepmoanMdeckod CUCTEME XUMHUYECKHUX
sanemeHToB J[. WM. MeHneneeBa, CTpo€HHME HX AaTOMOB, HAxXO0XICHUE B MPHUPOJIE.
®duznyeckue W XHMHYECKHE CBOWCTBa (Ha mnpumepe HaTpus U Kamusi). OKcuabsl U
TUJPOKCUIBI HATpUs U Kanud. [I[puMeHeHre MEeT0YHbIX METAIIJIOB U UX COCTUHEHUIA.

[IlemoyHO3eMENBHBIE METAJIJIBI MAaTrHUM W KaJbLIMW: TOJOXKEHUE B llepuognueckon
cucremMe XxumMudecknx 31ueMeHToB J[. 1. MenaeneeBa, CTpOEHUE UX aTOMOB, HAXOK/ICHHUE B
npupoje. PuU3NUeCKWe U XHUMHUYECKHE CBOWCTBA MarHusi M Kaiabuud. Baxheimme
COCAMHEHUS Kaiblug (OKCHJA, THUAPOKCUI, cojin). JKECTKOCTh BOABI U CHOCOOBI €&
YCTpaHECHUS.

AmomuHuii: nonoxenue B [leproanyueckoil cucteMe xuMudeckux 3iemeHToB /. .
MenpaeneeBa, CTpO€HUE aTOMa, HaxOXAcHUE B Ipupone. Pu3ndyecKue U XUMHUYECKUE
CBOMCTBA aTIOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THUIPOKCH]IA ATFOMUHUSL.

Kenezo: nonoxenue B llepumonmyeckoit cucremMe XumMuyeckux 3yemeHtoB . U.
MenpaeneeBa, CTpO€HHE aToma, HaxoxAeHue B mnpupoae. Dusznueckne U XUMHUYECKHUE
cBoiicTBa xene3a. Oxcunpl, ruapokcuasl U conu xene3a (1) u xeneza (III), ux cocras,
CBOMCTBA U IOJy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C 00pa3laMi META/UIOB M CIUJIaBOB, UX (DU3UYECKUMHU CBOMCTBAMH,
WU3y4YEHUE  PE3yJIbTAaTOB KOppO3UM  METAJJIOB (BO3MOYXKHO VCII0JIb30BAHUE
BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUS OKCHIA KalbllUig U HATPUS C BOAOU
(BO3MOXXHO HCIIOJIb30BaHUE BHIEOMATEPHAIIOB), MCCIEIOBAHNE CBOMCTB KECTKOW BOJIBI,
mporiecca ropeHus xejie3a B KUCJI0poie (BO3MOXKHO HMCMOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKaHUsI KAaYECTBEHHBIX PEaKIMil HA MOHBI: MarHusl, KaJbIUs, aTFOMUHUS,
nuuka, xene3a (II) m xemesa (III), menu (II), HaGmromeHwe W omMcaHue TPOIECCOB
OKpalllMBaHUs IJIAMEHUM MOHAMM HATPUsl, KAJIMS U Kaiblus (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), HCCIIEIOBaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIA ATIOMUHUS U
TUIPOKCHAA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 N0 TeMe « BaxkHele MeTaibl
Y UX COCIUHEHUSI.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa w wmarepwanbl B NOBCEJHEBHOM KW3HHM 4eJIOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB U XUMHUYECKUX peaknuil B ObiTy. IlepBas momoip m1pu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpyXKawmled cpeabl (mpeaenbHas J0omycTUMas
KoHIIeHTpaiusi BemiectB, ganee — [I[JIK). Ponp xuMum B pemIeHUH SKOJOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:



u3ydeHue oOpa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHbBIE
MaTepHabl).

Mesicnpeomemmuuwle céa3u

Peanmszamuss MEXNpeIMETHBIX CBSI3eW TIpH HW3YYeHHMH XHUMHH B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIUX €CTeCTBEHHOHAYYHBIX MOHATHH, TaK
MOHATHH, SBISIFONTUXCS CUCTEMHBIMU JIUI OTJCIBHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO
ITUKJIA.

OO01Me ecTeCTBEHHOHAYYHbIC MOHATHSA: HAY4YHBIN (akT, rUNoTe3a, 3aKOH, TEOPHs,
aHalM3, CHUHTE3, Kilaccuukamus, TMNepUOJUIHOCTh, HAOIIOACHUE, DKCIEPUMEHT,
MOJICIMPOBAaHUE, HU3MEpPEHUE, MOJENb, SBICHUE, MAapHUKOBBIN A(D(EKT, TEeXHOIOTHUs,
MaTepuabl.

®duznka: maTepus, aTroM, 3JIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIHWI, H30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHUM 3apsiji, MPOBOAHUKHU, MOJYIPOBOIHHUKH,
JUDJIEKTPUKH, (POTORIIEMEHT, BEUIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pPAacTBOPHUMOCTh, KpUCTAIMYECKass pEmETKa, CIUIaBbl, (U3NYECKUE
BEeITMYMHBI, CAWHHUIBI HW3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, IIJIAHETHI, 3BE3IBI,
CoumHize.

buonorus: ¢dotocuntes, npixanue, Ouochepa, dSKocUCTeMa, MUHEPAIbHbBIC
yI0OpEHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIC MOPOJbI, IOJIE3HBIC
HCKOIIaeMbIe, TOTIJIMBO, BOJHBIC PECYPCHI.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA INTPOI'PAMMBLI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHUS IMPOrPaMMbI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B Xoae OOydYeHHs XWUMUU B EIAWHCTBE Y4YeOHOW M BOCIHMTATEIBHON
JCSATCIIBHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCHHCKHMHU COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATHIMUA B OOIICCTBE MPaBUIaMH U HOpPMaMHU
TIOBEJICHHS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLIMATTM3AIH
o0ydJaronmxcsi.

JIMIHOCTHBIE Pe3yIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAFOIIUXCSI PYKOBOCTBOBATHCS
CHCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTAIIMI M PACIIUPEHUE OIbITA IESITSILHOCTH Ha
¢€ OCHOBE, B TOM YKCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS .

IIEHHOCTHOTO OTHONIICHHSI K OTCUECTBEHHOMY KYJbTYpHOMY, HCTOPHUYECKOMY U
HAyYHOMY HACIICWIO, TOHUMaHUS 3HAYCHUS XUMHYECKON HAyKU B JKU3HH COBPEMEHHOTO



oOmiecTBa, CHOCOOHOCTH BIAJETh JIOCTOBEpPHOW WHGOpMANHME O MepeaoBBIX
JTOCTIDKCHUSIX U OTKPBITHUSIX MHPOBOM M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEICTABICHUS O COLIMAJIBHBIX HOPMaX W MpaBUIaX MEXIMYHOCTHBIX OTHOLIECHUHN B
KOJUICKTUBE, KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOM,
y4e0HO-MCCIIeIOBATEIHCKON, TBOPUECKON U APYTUX BUAAX ACSITEIBPHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM NEATENbHOCTH MPHU BHIMOJHEHUU YUCOHBIX, TO3HABATEIBHBIX
3a/1a4, BBIMOJHEHUH XHMMHYECKHMX JKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOEKTOB,
CTpEeMJICHHMsSI K B3aMMOINOHHMAHMIO W B3aHMOIIOMOIIM B TIpolecce OTOM ydeOHOMU
NeATEeTLHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEICHNUE W MOCTYIIKH CBOMIX TOBAPHIIEH C
MO3WIIMA HPABCTBEHHBIX M TMIPAaBOBBIX HOPM C YYETOM OCO3HAHUS TIOCICIACTBUN
MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKHAE TMPEJACTABICHUS O BEIIECTBE M XUMHYECKOM pPEaKIny,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTH HAYKH M COCTABIISIOIINE OCHOBY JIJIS
MOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpA, TPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPObI, B3AUMOCBSI3AX YEJIOBEKa C MPHUPOIAHOU CPENoil, O
POJIM XMMUU B TTIO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIC HA MOTYYCHUE HOBBIX 3HAHUN MO XWMUH,
HEOOXOMMBIC NI OOBSICHEHUS HAOJI0IaeMbIX MPOIIECCOB M SBIICHUM, ITO3HABATEIHHOM,
UH()OPMAITMOHHONW M YUTATENIbCKOW KYJIbTYPhI, B TOM YHKCJIE HABBIKOB CaMOCTOSITEIIbHON
paboThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHON JTUTEPATYPO, TOCTYIMHBIMU TEXHUYECKUMU
cpenctBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00YyYEHHUIO U TIO3HAHUIO, JTH0003HATEIBHOCTh, TOTOBHOCTh U CITIOCOOHOCTh
K caMOOOpa30BaHUIO, MMPOCKTHON M HMCCIEIOBATEIbCKONW JEATEIBHOCTH, K OCOSHAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUCHHS B TaJIbHEUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >XHW3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 30POBBIO,
YCTAaHOBKH Ha 3JI0POBBIN 00pa3 KWU3HHM, OCO3HAHHME TOCIICICTBUNA M HEMPHUATHE BPETHBIX
npuBblueK  (YymoTpeOJeHusi  ajlKorofisi, HApKOTUKOB, KYypeHHUs), HE0OXOJAUMOCTU
coOJTI0/IeHUs TPaBWII OE30MaCHOCTH MPU 0OPAIEHUN C XMMHUYECKUMU BEIIECTBAMU B OBITY
Y peajIbHOM KU3HH;

5) TpyA0BOT0 BOCIIHTAHUSI:

UHTEpPEC K MPaKTUYECKOMY H3Y4YEHHUI0 Mpodeccuil U TpyAa pa3IuyHOro poja,
yBaXEHUE K TPYAYy U pe3yiabTaTaM TPYAOBOU AEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE
MPUMEHEHUST TPEIMETHBIX 3HAHWW IO XWMHUH, OCO3HAHHBIM BBHIOOP WHIWBUIYATBHOU
TPACKTOPUH TPOJOJDKEHUS 00pa3oBaHWsl ¢ Yy4ETOM JIMYHOCTHBIX HMHTEPECOB W
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHEHIHOU



npoecCHOHaNBEHON JeATeTbHOCTH W PAa3BUTHS HEOOXOJMMBIX yMEHUH, TOTOBHOCTH
aJanTUPOBATHCS B TPOPECCUOHATILHON CpEJIE;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

AKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIICHUE K MPHUPOJe KaK MCTOUYHHKY KU3HU Ha
3emie, OCHOBE €€ CYIIEeCTBOBaHHWS, NMOHMMAHHUE IIEHHOCTH 3JI0POBOTO U OE30I1aCHOIO
oOpaza JKW3HHM, OTBETCTBCHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HUYECKOMY U
MICUXUYECKOMY 370pPOBBIO, OCO3HAHHME IICHHOCTH COOIIOJCHUSI TpaBuUil 0€30MMacHOTO
MOBEJICHUS PU PabOTe C BEIIECTBAMHM, a TAK)KE B CUTYAIUSAX, YIPOXKAIOIIUX 370POBbIO U
J)KU3HHU JIFOCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUSI, TTOJTydaeMble TIPU U3YUYEHUH XUMUH, JIJIT PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAKOUIEW NPUPOIHOM CpEedoM, sl TIOBBIMICHUS YPOBHS
HKOJIOTUYECKON KYJIbTYpPhl, OCO3HAHUS TII00ATBHOTO XapakTepa SKOJIOTHYECKUX MPoOsiemM
U MyTEW UX peIIeHUs TOCPEACTBOM METOJIOB XUMHUH, SKOJOTUUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJCTBOBATHCS UM B ITO3HABATEILHOM, KOMMYHUKATUBHOM M COIMAJIBHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanpeIMEeTHBIX pe3yJIbTaTOB BBIICIAIOT 3HAYUMBIE J1J11 (POPMUPOBAHUS
MHUPOBO33pEHUs OOIlEHAYYHbIE TOHSTUS (3aKOH, TEOpHUsA, MNPUHIUI, TUIOTEe3a, (AKT,
CUCTEMa, TPOLECC, DKCOEPUMEHT U  APYroe.), KOTOpbIe  HCIMOJIb3YIOTCS B
CCTECTBEHHOHAYYHBIX YYEOHBIX IpEaMeTax W IMO3BOJISIOT Ha OCHOBE 3HAHUM M3 ITHUX
npeaMeToB (HOpMUPOBATH TMPEJCTABICHHE O IIEJIOCTHOM HAay4yHOW KapTUHE MHUpa, U
YHUBEPCAIbHBIC y4eOHbIC JICUCTBUS (mo3HaBaTebHBIE, KOMMYHUKATUBHEIE,
pETyISITUBHBIC), KOTOpBIC 00eCIIeUnBarOT dbopmupoBaHue TOTOBHOCTH K
CaMOCTOSATEIIbHOMY TIJIAHUPOBAHMIO U OCYIICCTBICHUIO YUeOHON JEATCIIbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble Jlornyeckue AeiicTBUA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TIPU OCBOCHWUU 3HAHUIA:
PacKphIBaTh CMBIC XUMHYECKMX TOHSATUM (BBIACHATh MX XapaKTEpHbIC IPU3HAKH,
YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMH TOHATHSMHU), HCIHOJIb30BATh MOHATHUS IS
O0OBSICHEHUSI OTAEIbHBIX (PAKTOB U SIBJICHUH, BBIOMpPATh OCHOBAHUS W KPUTEPUHU IS
KJIaccupUKallMd XUMHYECKUX BEIIECTB W XHMHUYECKHUX pPEakKlWil, YyCTaHaBIWBaTh
MPUYUHHO-CJICACTBEHHBIC CBSI3M MEXIYy OOBEKTAaMU W3YyUYECHHUS, CTPOUTH JIOTHUECKHE
paccyxaeHuss (MHAYKTHUBHbBIC, JEAyKTUBHBIE, IO AaHAJOTWU), Je€JaTh BBIBOABI U
3aKJIIOUYCHHUS;

yMEHHE TPUMEHSATH B  TIpoIlecce TIO3HAHMS  MOHATUA  (IIpeAMETHBIE W
METanpeIMETHbIC), CHUMBOJIMYECKUE (3HAKOBBIE) MOJCIH, HCIOJb3yEeMble B XHWMUH,
peo0pa3oBeIBATh IIMPOKO TPUMEHSIEMBbIE B XUMHUU MOJICTbHBIC TMPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ 3JIEMEHTA), XuMuueckas (opMmysa U ypaBHCHHE XUMHUUYECKOU
peakiuu — TPHU PEIICHUH y4eOHO-TIO3HABATEIBHBIX 3a7a4, C yU4ETOM JTHUX MOJCIBHBIX
MPEJCTABJICHUIN BBISIBIISIT M XapaKTEPHU30BaTh CYIIECTBEHHbIC TMPU3HAKU H3Yy4aeMbIX



00BEKTOB — XUMHUYECKHX BEMIECTB W XHUMHUYECKUX PEAKIUH, BBISABISITH OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBEHHBIC CBS3W M TPOTUBOPEYHS B HW3YYaEMBIX
MpoIIECCax U SIBJICHUSIX.

Ba3oBnle ucciienoBarejabcKyue 1eMCTBUSA.

YMEHHUE MCTOJIb30BaTh MOCTABJICHHBIE BOIMPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHMSI,
a TaK’Ke€ B Ka4eCTBE OCHOBHI 11 (DOPMHUPOBAHMSI THIIOTE3bI 1O MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKIICHUN;

npuoOpeTeHre OmbITa MO IUIAHUPOBAHUIO, OpraHu3allud M MPOBEACHUIO
YUYEHMUECKUX JKCIEPUMEHTOB, yMEHUE HAOJI0ATh 3a XOJ0M IpoIlecca, CaMOCTOATEIbHO
MIPOTHO3UPOBATh €T0 PE3yNbTaT, (HOPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJibTaTaM
MPOBEJAEHHOIO OMbITA, UCCIEAOBAHMUA, COCTABIISTH OTUET O MIPOJICTTAaHHON padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH UH(GOPMAIIUIO PA3JIAYHBIX
BUJIOB U (OpM TMpEACTaBICHUS, MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAay4dHO-
NONyJISIpHAsl JUTEpaTypa XUMHUUYECKOTO COJACpP)KAHUS, CIPABOYHBIE MOCOOUS, PECYpPCHI
WHuTepHeTa), KpUTUYECKH OIEHUBATH MMPOTHBOPECYNBYIO U HEJOCTOBEPHYIO HH(OPMAITHIO;

YyMEHUE TIPUMCHATh Pa3IMYHbIE METOAbl W 3alpOoChl TMPU TIOWCKE W OTOOpe
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIUMBIX ISl BBITIOJTHEHUS! YUEOHBIX U
MO3HABATENIbHBIX 3aJlad  OMNpEeNeIEHHOr0 THUMa, MPUOOpEeTEHUE OmbiTa B 00JIaCTH
WCITOJIB30BaHUS WH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA, OBJIAJICHUE KYJIbTYPOr
aKTUBHOTO WCIIOJb30BAHMS PA3IMUHBIX IMOUCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBIOMpATh
ONTUMaNbHYIO (GOpMy TMpeACTaBiIeHUS WHOOPMAIMM W WUIIOCTPUPOBATH peIIacMbIe
3a/1aud  HECJOXXKHBIMU CXEMaMH, JuarpamMmmamMu, ApyrumMu dopmamu Tpadhukd u HX
KOMOMHAIMSIMU;

YMEHHE UCIOJIh30BaTh U aHAJIU3UPOBATh B MpOIECcce YUeOHON U UCCIE0BATEIbCKOM
NEATeIbHOCTH WH(OPMALMI0 O BIMSHUU TMPOMBIIUICHHOCTH, CEIhCKOTO XO3sMCTBA U
TpPaHCIIOPTa HA COCTOSIHUE OKPY>KAIOIIECH MPUPOTHON CPEIbI.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe TelCTBUS:

yMEHUS 3a/1aBaTh BONPOCHI (B XOJe Avaiora W (WJiKM) AUCKYCCUHU) TIO CYIIECTBY
00cyXk1aeMoi TeMbl, (POPMyYIMPOBATh CBOU MPEIIOKEHUS OTHOCUTEIHHO BBITIOJHECHUS
MPEIOKEHHOU 3314,

YMEHUS MPEACTABIATh MOJYYCHHBIC PE3ybTaThl MO3HABATEIHLHOW NESITEIHHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIMI0 PEe3yJbTaTOB BBIOJTHCHUS
XUMHUUYECKOTO DJKCcrepuMeHTa (J1abopaTOpHOrO OmbITa, JabopaTOpHOM pabOThl IO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

yMEHUS  y4eOHOTO  COTPYJHHYECTBA CO CBEPCTHUKAMH B  COBMECTHOU
MO3HABATEIILHON M WCCIICOBATEIHCKON JESITEIIBHOCTH TIPH PEIICHUH BO3HUKAIOIIUX
mpo0eM Ha OCHOBE y4é€Ta OOMUX MHTEPECOB M COTJIACOBAHUS MO3MINHN (00CYXKICHUS,



oOMEH MHEHMUSIMH, «MO3TOBBIE IITYpPMbD», KOOPAWHAIMS COBMECTHBIX JEWUCTBUH,
oTpesieNieHUE KPUTEPHEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U JpyTHE).

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe JeHCTBUSA:

YMEHHE CaMOCTOSITEIbHO  ONPENENATh eI  ACATEIbHOCTH, IUIAHUPOBATH,
OCYIIECTBJISITh, KOHTPOJMPOBaTH W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENIbHOCTD, BbIOWpaTh HambOojee 3(P(EeKTHBHBIE CIOCOOBI pEIIeHUs Y4YEOHBIX U
NO3HABATENbHBIX  3a/ad, CaMOCTOSATEIbHO  COCTaBJIATb WM  KOPPEKTHUPOBATH
MPEIOKEHHBIN aJTOPUTM JECHCTBUM IIPU BBINOJHEHUM 33aJaHAM C YYETOM MOJIYUECHUS
HOBBIX 3HaHUU 00 H3ydyaeMblXx OOBEKTaX — BEHIECTBAX U pEaKlUsX, OIECHUBATH
COOTBETCTBUE IIOJIy4YEHHOIO pE3yJibTaTa 3asBJICHHOM LEIU, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBAaTh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3a/1aHUI.

HPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeIMETHBIX pe3ysbTaTOB MO OCBOEHHUIO 00S3aTEIBHOrO COJIEpKaHus,
YCTaHOBJIEHHOTO JaHHOM (¢eaepanbHON pabouell mporpaMMoil, BBIAEISAIOT: OCBOCHHBIE
o0yJarouMMucss Hay4YHbI€ 3HAHUSA, YMEHUS M CHOCOOBI JAEUCTBUH, crneuupuyeckue aiis
peaMETHON 00nacTh «XUMUs», BUJIbI JEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHHUSI, €r0
UHTEpIpETaluy, NpeoOpa3oBaHUIO M MPUMEHEHUIO B Pa3IMYHBIX YYE€OHBIX U HOBBIX
CUTYyalUsIX.

K xonHiy oOyuenuss B 8 kuacce mpeaMmeTHbIE pe3ynbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX [MOHSATUH: aToOM, MOJEKYIa,
XUMUYECKUNA DJJEMEHT, IPOCTOE BEIIECTBO, CIIOXHOE BELIECTBO, CMECH
(ogHOpOOHAsT W HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEJbHAsT aTOMHas M
MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIPHAsl Macca, MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIAPHBIN 00bEM, OKCHI, KUCIIOTA,
OCHOBAHME, COJb, JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIECHHS, XUMUYECKas
peaxiusi, KiaccupuKalus peakluid: peakliui COCTUHEHHS], PEaKIIMK Pa3JI0KEeHUS,
peakiuy 3aMellleHus, peakuud OOMeHa, HK30- M SHAOTEPMHUECKHUE PEaKIHH,
TerioBor »(dekT peakiuu, SAPO aToMa, JICKTPOHHBIM CJIOW aToMa, aTOMHas
opOuTanb, paauyc aroMa, XHWMHUYECKass CBS3b, IOJSpHAs M HEMOJSpHAs
KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATHOH, AHHOH, PACTBOP, MaccoBas 0
BelllecTBa (IPOLICHTHAs! KOHIIEHTPAIsi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKUX IMOHATHI U NPUMEHATH
9TH MOHSTHSI IPY OMUCAHUU BEUIECTB U X MPEBPAIICHHUI;

e HCIOJb30BAaTh XMMHUYECKYI0 CUMBOJMKY JIJIi COCTaBJICHHS (POPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e OMpEAENATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTEIICHb
OKHUCJIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSX, IPUHAIIECHKHOCTh BEIIECTB K



ONpenenéHHOMY KJIacCy COEIMHEHUH Mo (Qopmyiam, BHI XUMHUYECKOH CBSI3U
(KOBaJIeHTHasl U MIOHHAs1) B HEOPTaHUYECKUX COEMHEHUSX;

packpeiBath  cmbicn  [lepumommueckoro  3akona J[. WM.  MeHneneesa:
JEMOHCTPUPOBAaTh  NOHMMAaHUE  NEPUOAUYECKOM  3aBUCHMOCTHM  CBOMCTB
XUMHUYECKUX JIEMEHTOB OT UX MOJIOKEHMs B Ilepuonnueckoii cucreme, 3aKOHOB
COXpPAaHEHMSI MAacCChl BEIECTB, ITOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHUs, 3aKOHa ABOTaIpoO;

ONKCHIBaTh M XapakTepu3oBaTh TaOauuHyro (opmy Ilepuomuueckoil cucTeMsl
XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHUS «IJ1aBHas noArpynmna (A-rpymnmna)» u
«roboynast noarpynna (b-rpynna)», Mansle u OoJibLIME TEPUONBI, COOTHOCUTH
o00O3HaueHus, KoTopele wuMmerorca B Tabnuue «llepuoguueckas cucrema
xuMHaueckux anemeHToB [[. Y. MenneneeBa» C 4MCIOBBIMM XAPAKTEPUCTUKAMU
CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sApa, oOlee YUCIo
JIEKTPOHOB U PACIPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XUMHUYECKHUE DIIEMEHTHl, HEOPraHUYECKUE  BEIIECTBA,
XUMUYECKUE peakuu (10 YKMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIMH BEILIECTB,
1o TeIoBoMY 3 PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBAa  BEILECTB
pPa3JIMYHBIX KJIACCOB, IIOATBEPIKAAs ONMCAaHUE NPUMEpPAMU MOJIEKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOT'O
COCTaBa, BO3MOXKHOCTH MNPOTEKaHUs XMMHUYECKMX NPEBPALICHUN B Pa3JIMYHBIX
YCIIOBUSX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIDHYO M MOJIIPDHYIO MaccChl BELIECTB,
MacCOBYIO JIOJIFO XMMHUYECKOTO 3J€MEHTa MO (opMysie COECIUHEHHS, MacCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHIO XWMHUYECKOU
peakuuu;

IIPUMCHSITh OCHOBHBIC OIICpallMM MBICIUTEIBHON JACATCIBHOCTH — aHadu3 H
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEMATH3aI1I0, KIacCU(UKAIINIO, BBISIBICHUE
MPUYUHHO--CJICICTBEHHBIX CBSI3€ — I M3y4YEHUsS CBOMCTB BEIIECTB U

XUMHYECKUX pEaKlni, eCTEeCTBEHHOHAYYHbIE METOJIbI MO3HAHUS — HaOII0eHHE,
U3MEpEeHHEe, MOIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIN);

ClIeIOBaTh MpaBWJIaM IIOJIb30BAHUS XHUMHUYECKON TMOCYyIOoH H J1ab0paTOpHBIM
000pyZ0BaHUEM, a TAKXKE MPaBUJIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKUUSAMU 1O BBIIOJHEHHUIO J1a0OpaTOPHBIX XHWMHUYECKUX OINBITOB 110
MOJIYYCHUIO W COOMpaHWI0 Ta3000pa3HbIX BEMIECTB (BOIOPOJA W KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEACIEHHOM MAacCOBOW JOJIEM PACTBOPEHHOTO
BEIIECTBa, IUJIAHUPOBAaTh M MPOBOJUTh XUMHUYECKHUE HKCIEPUMEHTHI IO



paclio3HaBaHUIO PACTBOPOB IMIEIOYCH M KHCJIOT C IOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U JPYTHE).

K koHmy oOyueHus B 9 KJjacce MpeaMETHBIE PE3yJIbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PAcCKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKHX MOHSITHM: XMUMHYECKHH JIJIEMEHT,
aToOM, MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CIOMKHOE BEILIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPHULIATENBHOCTD, CTENEHb OKUCJIEHUSA, XUMHUYECKas
peakuusi, XUMHUYECKasl CBSA3b, TEIUIOBOW 3(PQPEKT peakuuu, MOJb, MOJSPHBINA
00BEM,  PAacTBOp,  DJIEKTPOJIUTHI,  HEINEKTPOJIUTBHI,  DIIEKTPOJUTHUECKAS
JUCCOLMAINS, PEaKIIMM HOHHOTO OOMEHa, KaTallu3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTUMble W HEOOpaTHMbIE PEAKUUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEaKkIuu, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHUE M BOCCTaHOBJIEHUE,
alyoTponus, aM(OTEepHOCTb, XUMHUYECKas CBsA3b (KOBAJICHTHAsl, MOHHas,
MeTaJlJIM4ecKas), KpUCTAJUIMUecKas pemérka, KOppo3us METaIoB, CILIaBBI,
CKOPOCTh XMMHYECKOW PpEaKLUH, MpEeNeiabHO aomyctuMas KoHueHtpamus 11K
BEILIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHATUNA W HPHUMEHSTh
3TH MOHSATHS IPY OIMCAHUU BEUIECTB U UX IIPEBPALLCHHIA;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JUISI COCTaBIICHUS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJECHTHOCTh M CTENEHb OKHUCJIEHUS XHWMHYECKHX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTABA, IPUHAIIEKHOCTD BEIIECTB K OIPEACIEHHOMY
KJIacCy COEIMHEHUH 1o QopMmyiaM, BHA XUMHUYECKOM CBS3M (KOBaJCHTHAs,
MOHHAs, METAJJIMYECKas) B HEOPraHWMYECKUX COCIUHEHMSIX, 3apsii HOHA II0
XUMUYECKON (opMyIie, XapakTep Cpelbl B BOJIHBIX PACTBOPAX HEOPTaHUYECKUX
COEIMHEHUH, TUIT KPUCTAIUIMYECKON PEMIETKM KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMmbica [lepuommueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 NMOHWMAaHHWE: OMHCHIBATh W XapaKTepU30BaTh TaOIMUHYIO
dbopmy Ilepuonnueckoid cUCTEMbl XMMHYECKUX 3JIEMEHTOB: pa3iudarbh MOHSTHS
«rnaBHas noarpymnmna (A-rpynna)» u «mnobounas noarpynna (b-rpynna)», manbie
U OoJblIME TEPHOIbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE UMEITCS B
NePUOANYECKON TalNHIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sipa, OOIIee YHCIO 3JIEKTPOHOB U
pacrpeiefieHde uX Mo AJIEKTPOHHBIM CJIOSIM), OOBSICHSITH 00IHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COCIMHEHUN B IIPEEIax MajbIX IEPUOJOB
Y TJIABHBIX MOATPYII C YYETOM CTPOECHHS UX aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHWYECKUE  BEILECTBa,
XUMHUYECKHE peaKkuu (IO YHMCIy U COCTAaBY YYACTBYIOIIMX B PEAKIMH BELIECTB,



no TermioBoMy 3(MQeKTy, M0 U3MEHEHHWIO CTETCHEW OKHUCICHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) O0MKE W Crienu(PUIecKue XUMUISCKUE CBOMCTBA
NPOCTBIX W CJIOXKHBIX  BEIIECTB, IIOATBEpPIKIas OIMCAHHE MPUMEPAMHU
MOJIEKYJISIPHBIX U MIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMUYECKUX PEAKITU;
COCTaBIISAITh YPaBHEHHS JJICKTPOJUTUUECKON IUCCOLMAIMU KHUCIIOT, IIEJIoYed U
COJIeH, TIOJIHBIE W COKpamEHHBIC YpaBHEHUS pEaKIWii HOHHOTO OOMEHa,
YpPaBHEHHS PEAKIHUM, TMOATBEPKIAIOIMINX CYIIECTBOBAHUE TEHETHYECKOW CBSI3U
MEXK]Ty BEIeCTBaMHU Pa3IMUHbIX KJIACCOB;

pacKpbIBaTh CYIITHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peaxkumit
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MO>KHOCTH ITPOTEKAHUA XUMUUYECKUX MPEBPAICHUN B PA3JIMYHBIX YCIOBUSX;
BBIUUCIISITH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJIF0O XMMHYECKOI0 3JIEeMEHTa Mo (PopMysie COCIUHEHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHIO XUMHYECKOU
peakIuu;

coOmo1aTh MpaBWja IOJb30BAHUS XUMHUUYECKOM IMOCYI0M M J1a00paTOpHBIM
o0opyioBaHHEM, a TaKXe IpaBHJIa OOpaIIeHUs ¢ BEIICCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMUA TI0 BBINOJHEHUIO JIA0OPATOPHBIX XUMHUUYECKUX OIBITOB 10
MOJIYYEHUIO M COOMpPAaHHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YIJIIEKUCIOTO
rasza);

MPOBOJIUTh PEAKIIMHU, MOATBEPKIAIONINE KAaYeCTBEHHBIM COCTaB pPa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPUI-, OpOMU/I-, HOJUI-, KapOOHAT-,
dbocdar-, cunukar-, cynbdar-, TUAPOKCUA-UOHBI, KaTHOHBI AMMOHUSI U HOHBI
M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJAHBIX PAacTBOpax HEOPTaHUYECKUX
BEILIECTB;

MPUMEHATh OCHOBHBIC OIEpPAIlMd MBICIUTEIBLHON JESITEILHOCTH — aHalu3 WU
CUHTE3, CpaBHEHHE, OOO0OIIEHHEe, CUCTEMAaTH3allUi0, BBISBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBSI3€M — IIJISI U3YUYEHUSI CBOWCTB BEIIECTB U XUMUYECKUX PEAKIINM,
€CTEeCTBEHHO-HAyYHbIC METOJAbl TMO3HAHUS — HAOJIOJCHUE, HW3MEpEHue,
MOJEIUPOBAHUE, IKCIIEPUMEHT (peanbHbII U MBICJICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB (undposbie)
1 KoHTpoJbH IIpakTHYeck
U TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
/ ble paboThI ue padboTsbl
pecypcsl
n
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumus — BaxkHasi 00J1acTh
bubnnoreka IIOK
1. €CTECTBO3HAHUSA U
. 4 2 https://m.edsoo.ru/7f418
1 IIPAaKTUYECKOU 37¢
EATEIILHOCTH YEJI0BEKA T
bubmuorexa [JOK
1. BemecTBa u xumuyeckue
5 U 14 1 https://m.edsoo.ru/7f418
peaitt 37c
Hroro no paszneny 18

Pa3nen 2. BaxkHeiine npeacraBuTe/ M HEOPraHMYECKUX BellleCTB

2 Bosayx. Kuciopox bubnmnoreka [JOK
' X ) 6 https://m.edso00.ru/7f418
1 ITonsarue 00 okcumax
37c
2. Bomopon. Ilonsitue o Bubmuoreia LIOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJIAX
37c
2. Boga. PactBopsl. [lonsitue bubmorexa TIOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHHUAX
37c
2. OCHOBHBIE KJIACChI 11 1 1 but6mmoreka [IOK



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

4 HEOPraHUYECKUX

COETUHEHUN

https://m.edsoo.ru/7f418
37c

Hroro no pazneny

30

Pasznea 3. [lepuoguyeckuii 3aKoH

u [lepuoanueckas cucrema xumu4ieckux djementon /1. U.
MenneneeBa. CTpoeHue aToMOB. XUMH4YECKasi CBA3b. OKUCINTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[Tepuoanueckuii 3aKOH U
3 [Tepuonuueckas cucrema bubmnoreka IIOK
1' XAUMHYECKHX dJIeMEHTOB /I, 6 https://m.edsoo.ru/7f418
N. Menaene-eBa. Ctpoenue 37c
aroMa
XuMudeckas CBS3b.
3. OKHCIUTEIBHO- bubmmorexa HOK
8 https://m.edso00.ru/7f418
2 BOCCTaHOBUTECIIbHBIC 37¢
peakuu
bu6nuoreka [IOK
Hroro no pasgeny 14 https://m.edsoo.ru/7f418
37c
bu6mmoteka IIOK
PesepBHOe Bpems 6 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOT'PAMME
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9 KJIACC

Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
HaumeHoBaHue pa3jie/ioB (undposbie)
I KoHTpoJibH IIpakTHYeck
U TeM NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
/ ble paboThI ne padboTsbl
pecypcsl
n
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuu
1 [ToBTOpEeHMe U yriayoienue bubnuotexa [HOK
1' 3HAaHUH OCHOBHBIX Pa3/ciiOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bubmuorexa [JOK
1. OcHOBHBIE 3aKOHOMEPHOCTH
- 4 https://m.edsoo.ru/7f41a
2 XUMHUYECKUX PEeaKIUi
636
1 DNEeKTPOIUTHYECKAs bubnmnoreka [JOK
3' IHUCCOLMANUsI. XUMHUYECKUE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBOpax 636
Hroro no pazneny 17
Pa3nen 2. Hemera/ibl M MX cOeIUHEHUS
) OO6mrast xapakTepucTrKa bubnmnoreka [JOK
1' XUMHYECKHX AJIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynnsl. ["anorenst 636
OO01mas xapakTepUCTHUKA
2 P P bubnmoreka [JOK
: XUMHUYECKUX DJIEMEHTOB
. 5 https://m.edsoo.ru/7f41a
2 VIA-rpynmsl. Cepa u eé 636
COEJIMHEHHUS =
2. OO6mas xapakTepuCcTHKa 7 1 bu6muoreka [IOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3 XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru/7f41a
VA-rpynnsl. Azor, pocdop 636
U UX COCOUHEHUS
OO1as xapakTepUCTHKA
2 P P bu6nmoreka [IOK
. XUMHAYECKHUX DJIEMEHTOB
7 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepoa u 636
KpPEMHUN U UX COCTUHEHUS T
Hroro mo pazueny 23
Pazgen 3. MeTa/IbI M BX COeIUHEHU S
3 bubnnoreka IIOK
1' OO01ue cBOMCTBA METAILIOB 4 https://m.edsoo.ru/7f41a
636
. bubnnoreka IIOK
3. BakHeiilne MeTaiuibl U UX
16 https://m.edsoo.ru/7f41a
2 COEIUHEHNS
636
Hroro mo pazueny 20

Pa3nen 4. Xumus n okpy:kawmasi cpeaa

4, BeriectBa 1 MaTepuaisl B bubmorexa [JOK
2 https://m.edsoo.ru/7f41a
1 KHU3HH YeIIOBeKa
636
Hroro mo pazneny 2
bu6nuoreka [IOK
PesepBHOE Bpems 6 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosauyecTBo 4yacos DJIeKTPOHHbIE
Jlara
Ne Kontpoas | IIpakruue uupposbie
Tema ypoka Bce usyue
n/n HBIE CKHe st o0pa3oBareib
ro
padoThI padoThI HbIE PECYypChbl
[Ipenmer xumuu. Pons xumuu B bubnuoreka
1 JKW3HU yeroBeka. Tena u Benecrna. 1 LHOK
[TonsiTHe 0 MeTOIaX O3HAHUSA B https://m.edsoo.r
XUMHUH u/ff0d210c
[IpakTuueckas padbora Ne 1 «IIpasua bubnuoteka
5 paboThl B 1a00paTOPUU U IPUEMBI 1 LIOK
oOparieHus ¢ J1abopaTopHbIM https://m.edso0.r
000pyIOBaHUEM u/ff0d23dc
bubnuoreka
3 Yuctele BemecTBa 1 cMecu. CriocoObl 1 I[IOK
pa3aeneHus cMecen https://m.edso00.r
u/ff0d26ca
bubnuoreka
[IpaxTuueckas padora Ne 2
. HOK
4 «Pa3nenenue cmeceill (Ha npumepe 1
OYHCTKH TIOBAPEHHOM COIN)» https://m.edso0.¢
P u/ff0d28c8
bubnnoreka
ATOMBI 1 MOJIEKYJIBI XUMHUYECKHE
[HOK
5) 3JIEMEHTHI. 3HaKU (CHMBOJIbI) 1
XUMHAYECKHX 3JICMEHTOB [ 215001
u/ff0d2a6c
bubnuoreka
6 [IpocTeie U CIIOXKHBIE BEIIECTBA 1

[MOK



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

https://m.edsoo.r

u/ff0d2a6c¢
Bubnuoreka
7 ATOMHO-MOJIEKYJIIPHOE YUEHHUE HOK
https://m.edsoo.r
u/ffod2d50
Bubnuoreka
3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTB.
HOK
8 Xumudeckas popmyna. BaneHTHOCTD
ATOMOB XMMHYECKHUX JIEMEHTOB https://m.edso.r
u/ff0d2eae
bubanoreka
9 OTHOCHUTEIbHAA aTOMHAs Macca. HOK
OTtHOcHTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edso0.r
u/ff0d323c
bubanoreka
10 MaccoBast oI5l XUMHYECKOT'O [HOK
3JIeMEHTAa B COCAUHEHUU https://m.edsoo.r
u/ff0d350c
bubanoreka
11 Komunuectso BemecTsa. Mo, [HOK
MounspHas macca https://m.edso0.r
u/ffod5230
bubanoreka
12 dusnueckue U XUMUYSCKUE SIBICHUS. HOK
XuMHu4ecKas peakius https://m.edso0.r
u/ffod37fa
Bubnuoreka
13 IIpu3Haku U ycioBuUs MPOTEKAHUS [HOK

XUMHUYCCKUX peaKuHﬁ

https://m.edsoo.r
u/ff0d3al6



https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae
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bubauoreka

14 3aKOH COXPaHEHMs MACChl BEIECTB. LIOK
XUMHYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
BruruncieHusa Koau4ecTBa, MacChl BHO6£H0TeKa
15 BEILIECTBA 110 YPABHEHUSIM 1
XAMHYECKHAX PEAKIIUI https://m.edsoo.r
peart u/ff0d5708
bubnuoreka
Kiaccudukanms XumMuaeckux OK
16 peaknuii (COeTMHECHNUS, PA3IIOKECHUS, .
saMemenns, obMena) https://m.edsoo.r
HICHIA, u/Ff0d3f34
. bubnuoreka
M. B. JIoMOHOCOB — y4€HBIi1- OK
17 sHumKIoneauct. O6o0Ienne u 1
CHCTEMATH3AIHs 3HAHUI hitps://m.edsoo.r
. u/ff0d40c4
bubnuoreka
18 KonTtponbHas padora Nel no reme [HOK
«BelecTBa 1 XUMHYECKHUE PEAKIIHM https://m.edsoo.r
u/ff0d4290
bubnuoreka
Boznyx — cmech razoB. Coctas 1OK
19 Bo3ayxa. Kucnopoa — »iaeMeHT u
IT oI([:}Tf)c()e BE eCTl:;OI[ O3oH hitps://m.edsoo.r
P HICCTRO. u/Ff0d448e
. bubnuoreka
dusnueckre 1 XUMUYECKHE CBOMCTBA oK
20 KHCIopo/a (peakinu OKUCICHHUS, 1
ropenne). [Tousitue 06 okcumaax htps.)/m.eds0.t
PEHHEC). a u/Ff0d4614
21 CriocoOslI MostydeHus KUCaopo/ia B bubnuoreka



https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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nabopaTopuu U MPOMBIIUICHHOCTH. [HOK
[Ipumenenue kucnopoaa https://m.edsoo.r
u/ff0d497a
TemnoBoii 3¢ hekT XumMudeckoin bubnuoTeka
99 peaKuru, MOHITHE O LHOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.r
Y SHJOTEPMUUYECKHUX PEAKIIHIX u/ff0d4790
bubnuoteka
TomnuBo (HedTh, yroib U MeTaH). OK
23 3arpsi3HEHUE BO3/1yXa, CIIOCOOBI €ro Ih_EtDS' 1im.edsoo.r
IpEeI0TBPAICHUS J /ffO.d 4C4a '
[IpakTrueckas padota Ne 3 o Teme bubamotexa
[HOK
24 «[lonydyenue u cobupanue
. https://m.edsoo.r
KHCIIOPOJIa, U3YUYEHUE €TO CBOWCTBY» U/Ef0d4ae?
bubnuoteka
o5 Bonopon — snemeHT u mpocTtoe LIOK
BelecTBo. Haxoxaenue B npupoje https://m.edsoo.r
u/ff0d4ddo
bubnuoteka
26 Ouznyeckue 1 XUMHUIECKHE CBONCTBA IIOK
Bogopoaa. [IpuMenenue Bogopona https://m.edso0.r
u/ff0d4ddo
bubnuoteka
27 [TonsiTHE O KHCIOTAX U COJAX ﬁtopfl /m.edsoo.r
u/ff0d50d2
28 Crioco0b! TTOTy4eHHsT BOAOPO/Ia B bubanoreka
naboparopuu [HOK



https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.r

u/ff0d4ddo
[IpakTrueckas padota Ne 4 o Teme BI?IJ(IHOTGM
29 «ITonydenue u coOMpanue BOIOPO/Ia, Htt o-//m.edsoo r
U3YYCHHE €T0 CBOMCTB» J /f?O.d Af 42 '
bubmmoreka
30 Monsipabiii 00BEM ra3oB. 3aKOH LIOK
ABorajzipo https://m.edsoo.r
u/ff0d542e
" bubnuoreka
Brruncnenus o6bEma, KoaruecTBa
[HOK
31 BEIIECTBA ra3a Mo ero U3BECTHOMY httos-//m.edsoo.r
KOJIMYECTBY BEIIECTBA UIIH O0BEMY J /ﬁ?O;iSS:;lO '
" bubnuoreka
Brruncnenus 006EMOB ra3oB 1Mo
32 YPaBHEHHUIO pEaKLMy Ha OCHOBE LOK
o . https://m.edsoo.r
3aKOHAa 0OBEMHBIX OTHOILIEHHH ra30B U/Ff0d5708
bubnuoreka
33 dusnueckue U XMMHUYECKHUE CBOMCTBA LIOK
BOJIbI https://m.edsoo.r
u/ff0d587a
bubnuoreka
34 CoctaB ocHoBanuii. [lonstue 06 ILHOK
MHJUKAaTOpax https://m.edso0.r
u/ff0d59e2
bubnnoreka
Bopna xak pacTBOpUTENb.
[HOK
35 HacepleHnHble 1 HeHaChIIEHHbIE

PacTBOPBLI. MaccoBas 1011 BellecTBa

https://m.edsoo.r
u/ff0d5b40
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B pacTBOpe

[IpakTuyeckas padora Ne 5 o Teme bubnuoreka
36 «IIpuroroBiieHHE PACTBOPOB C HOK
OnpeeaEHHON MacCOBOU 10JIEH https://m.edsoo.r
PacTBOPEHHOIO BELIECTBAY u/ffodSeba
bubnmnoreka
37 Kontponbnas padota No2 o teme LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.r
u/ff0d6342
bubnuoteka
38 Oxcuppl: cocTaB, KiaccupuKanus, IIOK
HOMEHKJIaTypa https://m.edso0.r
u/ff0d664e
. bubanoreka
[TonydyeHue U XUMHUYECKUE CBOWCTBA
39 KHUCJIOTHBIX, OCHOBHBIX U HOK
https://m.edso0.r
aM(pOTEPHBIX OKCHJIOB u/Ff0d664e
bubnuoTeka
40 OcHoBaHus: cOCTaB, Ki1accu(pUKaIIHs, IIOK
HOMEHKJIaTypa https://m.edso0.r
u/ff0d67ca
bubnuoTeka
41 [TonydyeHre u XUMHUYECKUE CBOMCTBA LIOK
OCHOBaHHM https://m.edso0.r
u/ff0d67ca
bubnuoTeka
42 Kucnotsr: cocras, knaccupuxanus, LIOK

HOMEHKJIaTypa

https://m.edsoo.r
u/ffOdfee2
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubauoreka
LHOK

43
KHUCJIOT https://m.edsoo.r
u/ffOdfee2
bubnmoreka
Conu (cpeanue): HOMEHKIATypa, 10K
44 CIIOCOOBI MOJYYCHUS, XUMHYECKHE
. - https://m.edsoo.r
cponctsa u/00ad9474
[IpaxTuueckas padora Ne 6. Pemenue bubnnoreka
45 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe LIOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.r
COEIUHEHUID u/00ad9b7c
bubnuoreka
16 I'enernueckas cBsI3b MEKy KilacCaMu LHOK
HEOPraHWYECKUX COCAVNHEHUIN https://m.edsoo.r
u/00ad9a50
bubnuoreka
47 O060011eHNE ¥ CHCTEMATU3aIUs IIOK
3HaHUHN https://m.edsoo.r
u/00ad9ch2
bubnuoreka
KonTtponbHast padota Ne3 o reme OK
48 "OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 1
o https://m.edsoo.r
COCIMHEHHIH u/00ad9ela
bubnuoreka
[TepBbie MOMBITKY KIACCHPUKAITUU OK
49 XUMUYECKUX AieMeHTOB. [lonaTue o 1
https://m.edsoo.r
TPYIIax CXOTHBIX YJIEMEHTOB 1/00adoffa
50 [Tepuonnueckuii 3aKOH U bubnuoteka
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Ilepuoauueckas cucrema [HOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.r
Menpeneesa. [lepuospl, rpynsl, u/00adas2c
MOATPYIIIIBI
bubnmnoreka
51 Crpoenne atomoB. CocTaB aTOMHBIX LIOK
anep. M3oronsl https://m.edsoo.r
u/00ada342
bubnuoteka
CtpoeHnue 311eKTPOHHBIX 000JI04eK OK
52 aTOMOB 3J1eMEHTOB [leprnoauueckoii .
LU M N https://m.edsoo.r
N B
CUCTEMBI eHjienee u/00adahe
XapakTepucTuKa XUMHYECKOTO bubnuoreka
53 AJIEMEHTA TI0 €ro MOJO0KEHUIO B IIOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.r
Menaeneena u/00ada824
3nauenue [lepuoauyeckoro 3akoHa bubnuoreka
54 JUTSL pa3BUTHS HAYKU U TIPAKTUKH. J]. IIOK
N. Mennenees — y4€HbIN, IEAaror u https://m.edso0.r
rpaKJIaHUH u/00ada96e
bubnuoteka
55 DNEKTPOOTPULIATEIIBHOCTh ATOMOB [HOK
XAMUYECKHAX JIIEMEHTOB https://m.edsoo.r
u/00adaab8
bubnuoteka
K
56 HNonnas xumuueckas CBsizb Ho
https://m.edsoo.r
u/O0adac34
57 KoBaneHnTHas nonsipHasi XuMu4uecKas bubnuoteka
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CBA3b

HOK
https://m.edsoo.r
u/00adaab8

58

KoBanenTHas HEIOJIsIpHasd
XHUMHUYCCKasA CBA3b

bubanoreka
HOK
https://m.edsoo0.r
u/00adaab9

59

CTeneHb OKHCIICHUS

bubnuoreka
LHOK
https://m.edsoo.r
u/00adae28

60

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
peaKnuu

bubnuoreka
LHOK
https://m.edsoo.r
u/00adb076

61

OKHCIUTEIN U BOCCTAaHOBHUTEIN

bubnuoreka
[HOK
https://m.edsoo.r
u/00adb076

62

KonTtponbHas padota Ne4 o reme
«CtpoeHue aroma. XuMudeckas
CBSI3b»

bubnuoreka
[HOK
https://m.edsoo.r
u/00adb486

63

PesepBHbIil ypok. Xumus B MUpe
npodeccuit

bubnuoreka
HOK
https://m.edsoo.r
u/00adb33c

64

PeseprubIil ypok. O60061eHIE 1
CUCTeMaTH3aIusl 3HAaHUH

bubmmoreka
[HOK
https://m.edsoo.r
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u/00ad9ch2
bubnuoTeka
65 PesepBHelit ypok. O600ICHHE 1 1 LIOK
cucTeMaTu3anus 3HaHU1 https://m.edsoo.r
u/ff0d61c6
66 PesepBHbIil ypok. O6001IeHIE 1 1
CUCTeMaTu3alusl 3HAaHHUH
67 PezepBHblit ypok. O6001eHne u 1
cucTeMaTu3auus 3HaHUI
68 PezepBHblit ypok. O6001meHue u 1
cucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPO'PAMME
9 KIIACC
N KoanuectBo yacos
Tara DJIEeKTPOHHbIE
n Koutpoan uudposbie
Tema YpoOKa Bce HpaKanec N3Y4Y€eH
/ HbIE o0pa3oBaTe/ibH
ro KHe padoTpl | M4
1] paﬁoTbI bl€ pecypcChbl

IIepnonrueckuit 3aKoH.
[Tepuoanueckas cucrema 1
XUMHYECKHX deMeHToB /1. H.

bubmmoreka
HOK
https://m.edso0.ru
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Menneneena /00adb59e
3aKOHOMEPHOCTH B bubnuorexa
W3MECHEHUHU CBOMCTB HOK
XUMHYECKHUX DIIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOOB /00adb6b6
Bubmnoreka
Knaccudukanms u OK
HOMEHKJIaTypa 1
HEOPraHUYECKUX BELIECTB htlps://m.edsco.ru
p B /00adb7e2
. bubnuoreka
Buasl xumMuueckoi CBSI3U U OK
THITBl KPUCTAIUTHYECKHUX 1
elIETOK https://m.edsoo.ru
p /00adbac6
KonTponbnas padora Nel no
teMe «lloBTOopeHue u
yriyosieHue 3HaHUu!
OCHOBHBIX pa3zesioB Kypca 8
Kacca
bubnuoreka
Knaccudukanus XuMu4eckux 110K
€aKI[UH 10 PA3INYHBIM
E IBHAKAM P https://m.edsoo.ru
p /00adbch0
[TonsaTue o ckopoctu bubnmnoreka
XUMHUYECKON PEaKIIUH. HOK
TlousiTie 0 TOMOT€HHEIX U https://m.edsoo.ru
FeTEPOTEHHBIX PEAKIUSIX /00adbe9a
IToHATHE O XUMHYECKOM Bubnuoreka
paBHOBecHH. DaKTOPHI, HOK

BJIMAIOIIME HA CKOPOCTH

https://m.edsoo.ru
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XUMHYECKON PEaKUU U
MOJI0KEHHE XUMHUYECKOTO

/00adc28¢c

paBHOBECHUS
Bubnuoreka
OKHUCIINTENBHO- LIOK
BOCCTAHOBUTEJIbHBIE PEAKLIUU https://m.edsoo.ru
/00adcade
. bubanoreka
Teopust dMEKTPOTUTHUCCKON OK
nuccoruanui. CUIIbHBIE U 1
cJ1a0bIe DIIEKTPOJIUTEI https://m.edsoo.1u
p /00adcd68
bubanoreka
. LHOK
HNonnsie ypaBHEHUS peakiuii
https://m.edsoo.ru
/00add448
XUMHYECKHE CBOUCTBA KHUCIOT
o Bubmnoreka
A OCHOBAaHUH B CBETE
. HOK
IpeJICTaBIeHUH 00
IEKT DO THICCKOR https://m.edsoo.ru
p /00add5d8
IIUCCOLMAIIAN
XUMHYECKHE CBOUCTBA COJIEU bubnuoreka
B CBETE MpeCTaBICHUIN 00 LIOK
JJIEKTPOJINTUYECKON https://m.edso0.ru
JUCCOLMALIUU /00add8b2
bubnnoreka
. HOK
[TonsTue o0 ruaponU3e conen
https://m.edsoo.ru
/00add9d4
O000meHne n Bbubnunoreka
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CUCTeEMAaTHU3al s 3HaAaHUN

LHOK
https://m.edsoo.ru

/00addd12
bubnmoreka
[TpakTuueckas padota Ne 1.
HOK
«Pemenne
SKCIIEPUMEHTATBHBIX 33141 fttps: //m.eds00. 1y
P A /00addbfa
KonTponbnas padora Ne2 o bubnmnoreka
TeMe «DNEKTPOIMTHYECKAs IHOK
aucconuanusg. XuMHUYECKUe https://m.edsoo.ru
PEaKIMK B pacTBOPax» /00addecO
bubnuorexa
OO01mas xapakTepuCcTHKa
HOK
rajioreHoB. XUMHYECKHe
CBOJCTBA Ha IIPHMEPE XJIOpa httos.Jim. 001
PHUMEpE XJI0P /00addfe?
XmopoBogopoa. ConsiHast bubnuoreka
KHCIIOTa, XHMUYCCKHUE HOK
CBOMCTBA, ITOJIy4EHHUE, https://m.edso0.ru
MIPUMEHEHUE /00ade104
[IpakTuueckas padora Ne 2 o bubnuotexa
Teme «llomydenune coysHoM IHOK
KHCJIOTBI, U3y4eHUE €€ https://m.edso0.ru
CBOMCTB» /00ade348
Brrunciienus no ypaBHeHHUSIM bubnmoreka
XUMUYECKHUX PEAKLUM, ECIIH ITOK
OJIMH U3 PEAareHTOB J1aH B https://m.edsoo.ru
HU30BITKE /00ade488
OO0mras xapakTepucTuKa bubnuoteka
3nemMeHTOB VIA-rpynmsl HOK
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https://m.edso0.ru

/00ade64a
AnnotpornHsie MOAU(PHUKAINN
cepbl. Haxoxenue cepol u €€
COEMHEHUH B IIPUPOAE Bubmorexa
. HOK
XHUMHYECKUE CBOMCTBA CEPBHI.
CenOBONODOLL. CTDOCHILE https://m.edsoo.ru
POBOAOPOAL, CTP ’ [00ade64a
bu3MYeCcKre U XUMHIECCKHE
CBOMCTBA
Oxcunpbl cepol. CepHas bubanoreka
KHCIIOTa, PU3HUECKHE U LIOK
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru
MIPUMEHEHHUE /00adea28
XHUMHYECKUE PEAKIUH,
JIeXKaIIie B OCHOBE
bubnmmoreka
MPOMBIIIIEHHOTO crocoba OK
MOJIYYEHUS] CEPHOU KUCIIOTHI. 1
X CCKOE 3ArDABHEHIE https://m.edsoo.ru
HMHYECK SI3HEHU
. P /00adec8a
OKPY>KaIOIIIEH CpeIbl
COCTMHEHUSIMU CEPBI
bubnuoreka
Brrancnenue MmaccoBoit gonu HOK
BBIXO/Ia IIPOJIYKTa PEAKLIUU https://m.edso0.ru
/00adec8a
OO01mas xapakTepuCTHKa
bubmmoreka
371eMEHTOB VA-rpynimsl. A30T, 1IOK
acCIPOCTPaHCHHE B IIPHUPOJIC
paptipocIp pupoze, https://m.edso00.ru
bu3nYecKue 1 XUMHUIECKIE
/00adeeab

CBOWCTBA
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AmMMHaK, ero pu3nvecKue u

Bubanoreka

. HOK
XUMUYECKHUE CBOWCTBA,
https://m.edsoo.ru
MOJIYYCHHUE U PUMEHECHHE 100adf004
bubmuoteka
[IpaxTuyeckas padora Ne 3 o 1IOK
teMe «llomydenne ammMmaka,
v . https://m.edsoo.ru
U3YYEHUE €r0 CBOUCTBY» 100adf180
N bubnmnoreka
A30THas KUCI0Ta, €€
HOK
bU3HYECKUE M XUMUICCKHE
. https://m.edsoo.ru
cponctBa /00adf306
Hcnonp3oBaHue HUTPATOB U
COJIEH aMMOHHS B KA4ECTBE bubnunoreka
MUHEPATBHBIX YIOOPEHHIHA. IHOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edso0.ru
OKPY’KaloIllel cpebl /00adf518
COEIMHEHUSIMU a30Ta
®ochop. Oxeun bocdopa (V) bubnmoreka
u GocopHas KUCIoTa, HOK
¢du3nvecKkre 1 XUMHUYECKHE https://m.edso0.ru
CBOMCTBA, OJIyYEHUE /00adf68a
HUcnonb3oBanue hocdaTtos B bubnuoTteka
KayeCcTBE MUHEPAIbHBIX HOK
ynoOpeHuil. 3arpsizHeHne https://m.edsoo.ru
npUPOIHOH cpenbl pocharamu /00adfc20
Yrunepon, paclipoCTpaHEHUE B bubnuoreka
npupoze, Gu3nveckue u HOK

XMMHYECKHE CBOMCTBA.

https://m.edso0.ru
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Okcuabl yraepojaa, ux
buznyecKkue 1 XuMHUYECKHe
CBOMCTBA. DKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHbBIE C
okcuaom yriepoaa (IV)

/00adfd9c

VYroabpHasg KUCIoTa U €€ COJIn

bubnuoreka
LHOK
https://m.edsoo.ru
/00ae006¢

[IpakTrueckas padota Ne 4 o
teme "llonyuenue
YIJIEKUCIIOTO Ta3a.
KauecTBennas peakuus Ha
KapOoHaT-roH"

bubnuoreka
IHOK
https://m.edsoo.ru
/00ae027¢

[lepBonauanbHble MOHATUSA 00
OpPraHNYECKHX BEIECTBAX KAK
0 COEIMHEHHUSX yriepoaa

bubnuoreka
HOK
https://m.edsoo.ru
/00ae054e

Kpemuunii u ero coequHeHus

bubnunoreka
HOK
https://m.edsoo.ru
/00ae080a

[IpakTuueckas padora Ne 5.
Pemenne
SKCHEPUMEHTAIBHBIX 3a7a4 110
TeMme «BaxHeume
HEMETAJIJIBI i UX COCTUHCHUS

bubnunoreka
IIOK
https://m.edsoo.ru
/00ae0bf2

KonTtponsHnas padora Ne3 o
TeMe «BakHenume

Bubmanoreka
LHOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HEMCTAJJIbI U UX COCOAUHCHU S

https://m.edso0.ru

/00ae0el8
OO01as xapakTepuCTHKA
XAMHYECKUX JIEMEHTOB —
MeTauioB. MeTaminyeckast bubmorexa
CBSI3b M METAJUITNYCCKAS HOK
KPHUCTa/LTHYeCKas peréTka. Mtps.//m.edis00. 11
/00ael03e
®duznyeckue CBOMCTBA
METAaJIJIOB
XUMHYECKHE CBOHCTBA bubnmmoreka
METAJJIOB. IHOK
DIEKTPOXUMUYECKUN P https://m.edsoo.ru
HANPSKEHUI METAIIIOB /00ae1156
OO61mue crocoOb! MOTy4YeHUs
MeTa/1oB. CIIaBhL. Bubnnoreka
Boruncnenus mo ypaBHeHUAM LIOK
XUMUYECKUX PEAKLUH, ECIIH https://m.edso0.ru
OJINH U3 PEAreHTOB COJICPKUT /00ael1156
IPUMECH
bubnuoreka
[TonsaTne o xoppo3nn IHOK
METaJI0B https://m.edso0o.ru
/00ae1278
bubnuoreka
[IlenoyHbIE METAIIITBI HOK
https://m.edsoo.ru
/00ae14b2
OKCHUJIBI U THIPOKCHIBI bubnuorexa
HaTpHs U Kaaus HOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

https://m.edso0.ru

/00ael14b2
Bubnuoreka

[1eno4no3eMenbHbIE METAILIbL HOK

— KaJIbIIUA 1 Maruui https://m.edsoo.ru
/00ael15e8
Bubnuoreka

Baxneimue coennHenus IHOK

KaJIbIIU https://m.edsoo.ru
/00ael15e8

O06o0061IEHE U

cucTeMaTu3alus 3HaHui
Bubmanoreka

JX€cTkocTh BOABI U CIIOCOOBI IHOK

e€ ycTpaHeHus https://m.edsoo0.ru
/00ae1886

[IpakTuueckas padora Ne 6 o BPE?;HOTGM

TeMe "JKECTKOCTH BOABI U 1

S —" https://m.edsoo.ru

CTOJBI cC yCTpaHe /00aelae8

bubnuoreka

AJTIOMAHAN HOK
https://m.edsoo.ru
/00aelc64
Bubnuoreka

AmMdoTtepHbIe cBOHCTBA ITOK

OKCHJIa U THAPOKCHIA https://m.edsoo.ru
/00aelc64

Keneso Bubnuoreka



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

LHOK
https://m.edsoo.ru

/00aeld86
Bubnuoreka
OKcuIpl, THIAPOKCUIBI U COJIA [IOK
xenesa (II) u xxenesa (11I) https://m.edsoo.ru
/00ae35e6
O06o0061IEHE U
cucTeMaTu3alus 3HaHui
[IpakTuueckas padora Ne 7.
Bubinnoreka
Pemenue
LHOK
HKCIIEPUMEHTAIILHBIX 33/1a4 110
ene «BaKHeie MeTa https://m.edsoo.ru
TeM JKHEUIIME METAJJIBL U
/00ae3de8
UX COEAUHEHU
Brruucnenust mo ypaBHEHUSIM
XUMUYECKHUX PEAKLUH, ECIIH
Bubmanoreka
OJINH U3 PEareHTOB JaH B
HOK
M30BITKE U COJAEPKUT
O - T ——— https://m.edsoo.ru
pumect. /00ae1750
MacCOBOH JOJIH BBIXOJa
MPOJIYKTa Peakluu
0O0001eHue n
cucTeMAaTU3aIusg 3HaHUHI
KonTponbHnas pabora Ne4 o
TeMe «BakHelnme MeTaibl 1
UX COCINHEHUI
BemectBa u Mmatepuansl B Bubnuoreka
MIOBCEIHEBHOM KU3HU IHOK

YCIO0BCKa

https://m.edsoo.ru



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

/00ae3f50

XHUMHYECKOE 3arps3HEHUE bubnuoreka
6 | okpyxaromieit cpenbl. Poib 1 HOK
2 | XUMHUHU B pEIICHUH https://m.edso0.ru
9KOJIOTUYECKHX MTPOOJIEM. /00ae4270
bubmnoreka
6 | PesepBHbIii ypok. XuMus B 1 LIOK
3 | wmmpe npodeccuii https://m.edsoo.ru
/00ae0d0Oa
bubnnoreka
6 | PesepsHbiil ypok. O6001ICHNE 1 LIOK
4 | u cucTeMaTu3auMs 3HAHUH https://m.edsoo.ru
/00adb33c
bubmnnoreka
PesepBHeIit ypok. O000mICHME 1 LIOK
1 CUCTEeMaTH3allus 3HAHUHN https://m.edsoo.ru
/00ad9cb2
6 | Pesepsubriii ypok. O6001IeHNE 1
6 | ucucremMaTu3anus 3HAHUH
6 | Pesepsubriii ypok. O6001IeHNE 1
7 | W cucTeMaTH3aIys 3HaHUN
6 | PesepBubIiil ypok. O6001IEeHNE 1
8 | u cucreMarmsaiys 3HAHAN
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

o Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WN.I"., Cnagkor C.A.,
AxrmmonepHoe o0rmiecTBo «M3marenbeTBo «lIpocBemenue»y

o Xuwmwus, 9 xnacc/ 'abpuensa O.C., Octpoymos WN.T'., Cnankos C.A.,
AknnonepHoe obmectBo «M3naTenscTBo «IIpocBeeHne»»

e Tabmuupl: [leproguyeckas cucteMa XUMHIECKUX AnemeHToB J1.1.
MenneneeBa, Tabiuila paCTBOPUMOCTH, SIEKTPOXUMUUECKUN DS

HaIpsHKCHUS MCTAJIIIOB

METOAUYECKUE MATEPUAJIBI J1JI51 YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBECHb. -
Peanuzanus-tpedoBanuii-OI' OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -

Meroanueckoe-mocooue-mis-yunrens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://school.infourok.ru/videouroki



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://school.infourok.ru/videouroki
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