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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoAaBaHus y4eOHOTO npeaMera « XuMuUsh»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1aé€T TpeACTaBICHUE O LENAX, OOIIeH cTpareruu
o0yuyeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHaBIIMBAET o0s13aTenbHOe IpEAMETHOE COJIEpKaHue,
NpeayCMaTPUBAET PACOPEACICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHUH, OINPEACNSIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTUKHU CoZepKaHUs, PEKOMEHIyEMYIO
MOCJIEOBATEIbHOCTh ~ M3YUYEHUS] XUMHU C YUYE€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mporecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluXxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera st
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, a Takke TpeOOBaHMM K
pesynbrataM oOy4YeHHs] XUMHUHU Ha YPOBHE IeJiel u3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4e0HOTO coJiepKaHusl.

3HaHME XHUMHUHU CIY>)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0y4Jaromerocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpPYEMbIe XHMHUEW MPEICTABICHUS O B3aWMOIPEBPAICHUIX
SHEPrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHME MBIIUICHUS W TBOPYECKHUX CIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSTEJIBHOW Y4eOHOW JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUW, HEOOXOJUWMBIX KakK B
MIOBCETHEBHOM JKMU3HM, TaK M B MPO(HECCUOHATBHON EATeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISIA HA €AUHCTBO MTPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYUYHON IPAMOTHOCTH O0Y4aIOLIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K UETIOBEKY, BHOCUT CBOM BKJIAJl B AKOJIOTHUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
Colep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJSIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAYKH XMUMHH Ha ONpPENeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0OIIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHATHI
OpraHUYeCKOM XUMHUHU.

CrpykTypa coiep:kaHHusl MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA Ha OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydeHuro. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHHUU aTOMa U XUMHYECKOU CBSI3U;

— TpeACTaBICHUN 00 IIIEKTPONIUTHUECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MOJTyYE€HHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyromy, BBITIOJNHSAS (YHKIUU OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYYCHHS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeToAaM MO3HAaHUS B Hayke. V3yueHue XUMHM MNPOUCXOJIUT C MPHUBICUYECHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKalouui MHpY,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiracey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEeNIbHOCTU 4YEJIOBEKa M Kak OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaya y4eOHOTrO mpeaMera COCTOWT B (DOPMUPOBAHMHM CUCTEMBI XHUMHYECKHUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX ITOJI0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpuoOOIIEHNH K HAyYHBIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEIIECTB U
XUMHUYECKUX peakuuid, B HOPMHUPOBAHUU W PA3BUTHH MMO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHHWU B Yy4eOHO-TIO3HABATENbHONM U y4eOHO-HMCCIIEeI0BATENbCKON
AeSTebHOCTH, OCBOCHHWM TPaBUJI 0OE30MacHOTO OOpallieHHus C BEIIeCTBAMHU B
IIOBCETHEBHOM KU3HMU.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe I, KaK:

— (¢opMUpOBaHHWE WHTEIUICKTYadbHO pA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY NPUHATHIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM KH3HHU;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
00ydaronmmxcss K CaMOCTOSITEIBHON MO3HABATENIBHON JAESITeTbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUA, (HOPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEW K
XUMUH;

— obecrnieyeHue yCIOBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTBITa Pa3HOOOpPA3HON NEATEIHHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIIETCHIIMI), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE ISt
Pa3IMYHBIX BUIOB JESATCILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUH OOBSCHATH UM OIEHUBATH SIBICHUS
OKpPYXAIOIEro MHpA, MCIOJIb3YsS 3HAHUS U ONBIT, MOJYYEHHBIE MPU H3YYCHHUH
XUMHUH, TPUMEHSTh HMX TMpPH PEIIEHWU MpoOJieM B MOBCEIHEBHOW XHU3HU U
TPYJOBOM JI€ATETLHOCTH;

— ¢opMmupoBaHuE Yy OOy4YaloImUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKUX 3HAaHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEUYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIIs UM HANPaBICHHOCTH AaJIbHEHIIIETOo
00y4eHUSI.

OOmiee uucIO YacOB, OTBEAEHHBIX JMJII HM3YyUYEHUS XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsTHe 0 MeToAax MO3HAHUS B XMMHUHU. UHMCThIE BEIIECTBA U CMECH.
Cnoco0slI pa3jeneHus cMecen.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie U ClI0XKHbIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHHE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcHUTENbHAss AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJISIpHAs Macca. MaccoBas J0Jisi XUMHUUYECKOT0 JJIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmysiam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUECKHUE SBJICHUS. XUMHUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBmwiaMu paboThl B J1aOOpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 000PY/I0BaHUEM, U3YyUYEHUE U ONHCAHUE
(GU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKHX (FOPEHHE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOUM KHUCIOTHI C XJIOPHAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanwm, B3anMoIeHCTBHUE Kene3a ¢ pactBopom coiu meau (I1),
U3Y4YCHHE CTIOCOOOB pa3/eNieHusi CMECE: C TOMOIIbI0 MarHuta, (UILTPOBAHHE,
BhIMIApUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
coilv, HaONIOJCHWE W  ONUCAaHUE  PE3ylbTaTOB  TPOBEIACHUS  OTbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpOCToe
BelllecTBO. Haxoknenwe kuciopojga B mpupoje, (U3MYECKHEe U XHUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl



MOJIyYEHHUsT KHUCIOpoJa B JAa0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoje. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TennoBoit >PQGeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHMS,
9K30- U DSHJOTEPMHUYECKUE peaKUWH. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTO0 3 eKTa, pa3pyleHrue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, Gu3MYeckrue ¢ XUMHUYECKHE CBOWCTBAa, TMPUMEHEHHE, CIIOCOOBI
nosryyenus. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpilieHHble M HEHACBINIEHHbIE PAacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpE. XUMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromnire  (OCHOBHBIE, KHCJOTHbIE, aM@oTepHbie) W
HecosneoOpasymue. HomeHnkmarypa okcuaoB. DU3MUECKHE W XUMHUYECKHE
cBoiicTBa OKcu0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkiatypa ocHOBaHuU. DPU3NUECKME M XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losryuenrne ocCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetawuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknatypa coseil. @uszndeckre U XMMUUYECKUE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacno3HaBaHWE M M3YYCHHE CBOMCTB KHCIOpOJa, HaOIt0IeHne
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBUSL BO3HHMKHOBEHUS U
NpeKpameHuss ropeHus (Mmokapa), O3HAaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMMCaHUWE HUX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACIO3HABAHUE W HW3YUYCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeicTBre Bogopoaa ¢ okcugoMm meau (1)
(BO3MOKHO HMCTIOJIb30BAHKE BHJICOMATEPHAIOB), HaOIIOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCIENOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJABI C METAJIaMHU
(HaTpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUICOMATEPHUAJIOB),



uccleoBaHue  oOpa3llOB  HEOPraHMYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuga meau (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKUU{d HEUTpaau3aluy, I0Jy4YEeHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METallla APYTUM K3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3a/ad N0 TeMe «BaxHelllne KIacChl HEOPraHMYEeCKHX
COCIMHEHUI.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMeHToB JI. WU. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IEJIOYHBIE U IIEIIOYHO3EMENbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCUIBI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepunognueckont cucrembl xumuueckux anemMeHToB [[. 1. Menneneea. [lepuoasl
u rpynnbl. DPU3NYECKUIl CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB TNEepuoJa U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04eK aToMOB  TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAININYECKUX CBOMCTB 110 TPYIIaM U NEPUOLAM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [UJIA Pa3BUTUsA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporuiecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PAacTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOLIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropeHue, peakiuy pas3iokKEHUsl, COCTUHEHU).

Mexcnpeomemnwie ceéa3u



Peanuzamusa MeXnpeaMeTHBIX CBS3€HM MPU H3YYEHUM XUMUHM B 8 Kiacce
OCYILIECTBIISIETCS. 4YE€pe3 HCMOJb30BaHUE KaK OOIIHMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TaAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUHbIE TIOHSTUS: HAy4YHBIH (PakT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCudUKalusi, NEePUOAUYHOCTh, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHME BEIECTBA, a3, (pu3nueckue BEIUYUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO U XMMHUYECKAsl peaKiusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJMs, KajJblLHUs U UX
COEIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepumonmueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IU4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIONIMX B PEAKIMH BENIECTB, MO TeEIJIoBoMY 3(ddekrty, 1o
U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYAaCTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKHX peakiusax. [[oHATHEe O TOMOTEHHBIX U TeTepPOTeHHBIX
peakuusx. llonstue o karanuse. [IoHsTne 0 xumuueckom paBHoBecun. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMMHWYECKOM PpEAKIMH W TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust AINEKTPOIIUTHYECKON AUCCONUALIMN. DIEKTPOIUTHI U HEATEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M AucCOLMAlMUA BEIIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUabHbIE U C1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHHs peakuuid. CBOWCTBa KHCIIOT,
OCHOBaHM U coJell B CBeTe MpPEJACTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura U anmasa), CIOXKHBIX BEIECTB
(xJopusia HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKON pEaKiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIEJIoYed U  coJiel
(BO3MOXKHO  HCTOJIB30BAHUE BHJICO MaTEpUAOB), IPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIMid  HOHHOTO  OOMEHa
(oOpa3zoBaHmMe oOcajaKa, BBIJICIGHUE Ta3a, OOpa30BaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIU
(ropeHue, peakuuu pa3joKEeHUs, COCIUHEHHUS), PACIIO3HABAHUE HEOPTraHWYECKHUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIUil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6miast xapaktepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3nYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3aUMOJICiCTBME C MeETaUIaMU, HEMETaJUlaMH, IIejo4amMu). XJIOPOBOJOPOI.
ConsiHas KUCIIOTa, XMMHUYECKHE CBOMCTBa, IMOJydYeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHeHmune XJIOpUAbl U HX
HaxO0XJEHUE B IIPUPOJE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/A U CEPhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTOPOaa
U cephl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pu3mdeckue u
XuMuyeckne cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kwucinotra, GQU3MYECKHME U XUMHYECKHe CBoMcTBa (0OIIMe Kak
NpEICTaBUTENsT Kjacca KHUCIOT U crenududeckue). XUMUYECKHE pEeaKIlnw,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYEeHUsI CEPHOM KHCIOTHI.
[Iprumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TpUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpeabl COEIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

O6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PaCHpOCTPaHEHUE B MPHUPOJE,
¢usznueckre U XuMuueckue cBoiictea. Kpyroopot azora B npupozae. AMMUak, €ro
dbu3nYecKre U XUMUUECKUE CBOMCTBA, MojydeHue u npumeHenue. Coiau aMMOHUS,
ux (pu3nyecKkre U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M cnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopennii. XuMU4ecKoe 3arpsi3HeHHE OKPYIKaoIlIe cpeibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3JyXa, MOYBbl M BONOEMOB). Docdop,
ajoTponHeie Moaudukanuu (Gochopa, GuUMUECKHEe M XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUIESCKUE CBONCTBA,
nosyuyenue. Mcnonb3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapaktepuctuka anemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoge. OKCuabl yriepoja, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIy4eHHe W TpUMEHEHHE. DKOJIOTHYEeCKHe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r17100aqbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUCIOTa U €€ COM, UX (PU3NYECKne U XUMUYECKHUE CBOMCTBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, STAHOJ, TJIUIEPUH, YKCYCHAs KHCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
NPOAYKTHl UX TepepadoTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTMYECKU BaKHBIX BEIIECTBAX: JKHUpaX, OeNKax, YyrieBoJax — 1 uX
polii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npuMmeHenue. CoenuHeHuss KpemHUs B Tmpupoze. OOmmMe mpeacTaBieHUs 00
okcune kpemuus (1V) n kpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BaxxHellne CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobimeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJTIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
POBEICHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarouue (PU3NUECKUEe M XUMHUYECKHE CBOWCTBA
rajjoreHOoB M UX COEJAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpas3laMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W e€  coeAuHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUS caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, H3YyYEHUE XUMHUUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE MpuU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpUaJIoB), 00pa3laMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYeHHE,
coOupaHue, pacro3HaBaHWE ¢ H3YyUYCHUE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
WX TIPOTEKAHUS, B3aUMO/JICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoOJeNen
KPUCTANTMYECKUX PEmETOK anMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHUE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJy4yeHUE, COOUpaHUE, paclo3HaBaHUE U M3YyUYECHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYEHHE TNPHU3HAKOB HUX IMPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o treMme «BakaelIe HeMeTaIbl U UX COSIUHEHUS.

MeTauiibl M X COeITMHEHUS

OO6mast XxapakTepUCTHKa XMMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnojoxeHus B llepuonmueckoit cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpHUCTANIMYecKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HaNpsDKeHU MeTanaoB. OU3NYecKue U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CIocoOBI TIONy4YeHUs] MeTaioB. [loHATHE O KOPpPO3WH METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TPOMBIIILICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE HMX aTOMOB, HaXOXJICHWE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HATpusd MW Kanus. [IpumMeHeHue IIeNOYHBIX METaIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB J[. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Ipupoac. PU3nyecKue U XUMUYECKNE CBOMCTBA MarHus
U Kaiblivsa. BaxHeilmume coeauHeHUs Kaimblus (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA altOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCUJIA U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
. MenneneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEUCTBHUS OKCHIA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCJIEJOBAaHNE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS KEJe3a B KUCIOPOAE
(BO3MOXHO  HCIIOJIB30BaHUE  BUIAEOMATEpPHUATIOB), IMPU3HAKOB IPOTEKAHUS
KaueCTBEHHbIX PEaKIMi Ha MOHBI: MAarHUs, KaJbLMs, AJIFOMUHUSA, LUHKA, JKEJie3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMKCAHUE MPOLIECCOB OKPAIIMBAHHUS
IUJIJaMEHU WOHAMHU HaTpus, Kajiusg M Kaablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HUCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a/1a4 1o TemMe «BakHeilne
METaJUIbl U UX COEAUHEHUSD.

XuMHS U OKPY:KaWIIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHMUE BEIIECTB M XMMHUYECKUX peaknuii B ObiTy. IlepBas momomb mpu
XUMHYECKHUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHLIEHTpauus Bewects, nainee — [1IK). Poiap xumuu B pemieHun 3KoJIOTrMYEeCKUX
pooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJIWMEPHBIC
Marepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 MCIOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIA (DaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJICb, SBJICHUE, IAaPHUKOBBIM
3 PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

dusnka: Martepusi, aTOM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJCKTPUYECKUN 3apsj, MPOBOJIHUKH,
NOJMYTIPOBOJHUKHU, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, PpaCTBOPUMOCTb, KPUCTAJUTHYECKAS
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, SAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI00PEHHMSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
TI0JIC3HBIC UCKOIAEMBbIC, TOIIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PpE3yJIbTaThl OCBOCHUSI TMPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IHUHCTBE y4eOHOH H
BOCITUTATEIbHON JEATEIbHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOliecTBe MpaBWJIaMM U HOPMAaMU TIOBEACHUS U CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS ~CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlUA U
paciIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCITUTAHUSI:

IIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAaydyHOMY HACJEIuI0, TIOHMMAaHUs 3HAYCHUs] XUMUYECKOW HAYKH B KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGOpMAIUCH O
MEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa U 00OIECTBA;

2) rpaskIaHCKOT0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKON, TBOPYECKOM W JIPYTUX  BHJAX
JESTEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH MIpH
BBITIOJTHEHUU y4YeOHBIX, I103HABATENIbHBIX 3a71a4, BBIMOTHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHNU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TMO3HAHUSI:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO DPa3BUTHSl HAyKW U COCTABIISIOLIHE
OCHOBY JIJI TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Ppa3BUTHUSI MIPUPOJbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOMN CPEJION, O pOJIM XMMHH B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAuMBbIC MJIsI OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEJIbCKOM KYyJIbTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMHU, CIPaBOYHOMN



JTUTEPaTypor, TOCTYIMHBIMH TEXHUYCCKHUMH CPEACTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCThP K caMOOOpa30BaHMIO, TPOCKTHOW W  HMCCIEIOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOy4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 >KW3HHW, OCO3HAHWE ITOCIICICTBHUA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHSI ATKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOUMOCTH COOJIFOZICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMHUYECKUMU BEIIECCTBAMHU B OBITY U PEATBHOMN KU3HU;

5) Tpy10BOro BOCIIUTAHMS :

MUHTEPEC K MPAKTUYESCKOMY M3YUYEHHUIO Tpodeccrii U TpyJaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W pe3yibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TNPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVUBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHMS ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHEenTHON MpodheCCUOHAIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHLCS B MPOo(eCCHOHATBLHOM Cpeie;

6) 3K0JIOrHYeCKOro BOCIIUTAHUS :

IKOJIOTUYECKH I1eJIeco00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIEeCTBOBAHUS, TOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS
paBujI O€301MIaCHOTO MOBEACHHUS MPU pabOTe C BEIECTBAMH, a TAK)KE B CUTYaITUsX,
YTPOXKAIOMINUX 3I0POBBIO M )KHU3HHU JIFO/ICH;

CITOCOOHOCTH MPUMEHSTH 3HAHMUsI, TOJIydaeMble MPU W3YUYCHUH XUMHH, IS
peILIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KyJbTYpbl, OCO3HAaHHS TJIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M MYyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUH,
9KOJIOTHYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B ITO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeTanmpeaMETHBIX pPE3yIbTATOB BBIACISIOT 3HAYMMBIC IS
dbopMUpPOBaHUS MHUPOBO33PCHHS OOICHAYYHBIC TOHATHSA (3aKOH, TEOpHS,
IPUHITAII, TUTOTE3a, (aKT, CUCTEMA, MPOIIECC, PIKCIICPUMEHT U JIPYroe.), KOTOphIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpeJMETaX M IO3BOJISIOT Ha
OCHOBE 3HAHMH U3 3THX MPEIMETOB (OPMHUPOBATH IPEACTABICHHUE O IIETOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpPbIE 00ECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAHUIO M OCYIIECTBICHHIO y4eOHOU
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHITHN (BBIACTATH MX XapaKTEepHBIE
MPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTHUMU TOHSITHUSMH), UCIIOIH30BaATh
MOHSITHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUM, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICTYKTHUBHBIC, [0 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIC B XUMHH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC MPECTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKOW peakiMu — MpU pelieHUuH y4eOHO-TT03HaBATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJIENBHBIX MPEICTABICHUN BBIABISATH U XapaKTEPU30BATh CYIECTBEHHbBIC
NPU3HAKU U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble ucciaenoBarejabcKue AeiiCTBUA .

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOIPOCH B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YYCHUUYECKUX OJKCIIEPUMEHTOB, YyMEHHE HabmomaTth 3a XOJOM IpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yNbTaT, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojerIaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
pPa3IUYHBIX BUJAOB U (OPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIOMYJIIpHAsT  JINTEpaTypa XUMHUUYECKOTrO COJAEp)KaHMs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKHA OICHWUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



yMEHUE MPUMEHSTh Pa3IMYHbIE METOJbl M 3aMpOChl MPHU TMOUCKE U OTOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [JIsi BBITOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
0o0JlacTU  MCHOJIb30BaHUSI MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYPOU aKTUBHOTO MCIOJIb30BaHUS PA3TMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOpMY MpeacTaBlieHus WHpOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXEMaMH, JuarpamMMmami,
apyrumu popmMamu rpadukKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJb30BaTh M aHAIM3UPOBAThL B Tpouecce ydeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelibl.

KoMMyHuUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YyMEHMSl 3aJlaBaTh BOMNPOCH (B XxoA€ Jauanora W (Wiu) JUCKYCCHUM) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPE/TIOKEHHOM 3a/1a4H;

YyMEHUSI ~ TPEJACTABISITE  TOJYYEHHBIE  Pe3yJbTaThl  [MO3HABATEJILHOM
NEATeIbHOCTH B YCTHBIX M THUCHMEHHBIX TEKCTaxX; JeJiaTh MPEe3eHTAIUI0
PE3YNIbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 JIKCIepUMeHTa (1abopaTopHOro OIbITa,
1ab0paToOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEOBATEIbCKONM  JEATENbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHUS
no3uiuit (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD), KOOPIAUHAIIMS
COBMECTHBIX JECHCTBHI, OINpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerynsiTuBHBIC YHUBepcaIbHbIE y4eOHbIe 1eiiCTBUA:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBAThH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(PEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENbHBIX 3aJlay, CaAMOCTOSITEJIbHO COCTABJISITh WM KOPPEKTUPOBATh
NPEAJIOKEHHBI AJITOPUTM  JCHMCTBUM IPU  BBIIIOJHEHUM 33JaHUM C YYETOM
MOJIyYEHHUsI HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIUSX,
OLICHUBAaTh COOTBETCTBHE IMOJIYYEHHOIO pe3yJjbTaTa 3asBJICHHON LEIU, YMEHHE
UCIIOJIb30BATh U aHATU3UPOBATH KOHTEKCTHI, MPE/IJIaraeMbl€ B YCIOBUU 3aIaHUI.

HNPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mnpenMeTHBIX pE3yJAbTAaTOB IO OCBOCHHUIO 005A3aTEIBHOIO
COJIep>KaHMsI, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeucTBUM, crenuduyueckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 1O  TMOJYYECHUIO HOBOTO 3HAHWS, €ro HWHTEPIpPETAlUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYalIUSIX.

K koHity oOyuenus B 8 kiacce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM yPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpBIBAaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJHUYECTBO BEIIECTBA, MOJb, MOJISpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUSA, PEaKIUU PA3JIOKECHUS, PEAKUUH 3aMELICHUS, PEaKIUU
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJApHAs KOBAJEHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PAcTBOP, MaccoBas JOJis BEIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopmynaMm, BHA XUMHUYECKOW CBsi3M (KOBaJeHTHasT W HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh ITOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JJIEMEHTOB OT MX IOJOXKEeHUs B llepmoamueckoi cucreme,
3aKOHOB COXPAHEHMSI MacChbl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CHCTEMBl XMMHMYECKMX DJJIEMEHTOB: pAa3JIN4aTh IIOHATUS «TJIABHAA
noarpymnmna (A-rpynmna)» u «mobouynas noarpynna (b-rpynma)», mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MenzaeneeBa» € YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeereHue UX Mo 3JEKTPOHHBIM CIO0SIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO  MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEpPAlMM MBICIUTEIIBHOW JEATEIbHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBJICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3yYEHHS CBOICTB
BEIIECTB W XHWMHYECKHX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS — HAONIOEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XMMHYECKOM  mOCcynoll |
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BemIecTB (BOJOpPOAA M KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIINUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalau3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJNIMYeCcKasi), KpHUCTaJUIMYecKass pemeéTka, KOppo3Hus METaIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY IS COCTaBJICHUS (PopMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy CO€IMHEHHUH 1o (opmyiaMm, BHJ XHUMHYECKOH
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTUYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
pasznuyaTh TOHSATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynmna)», Manbie u OoJblIME MEPUOJbI, COOTHOCUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MaJlbIX NEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(deKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIUi;

COCTaBJISITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHid
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYI0O H MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyle
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHbIM OOOpYJOBAaHWUEM, a TakKkKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBLHON JeATENbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIui, eCTECTBEHHO-HAyYHbIE METOJAbl IIO3HAHUS —
HAOJIIOIeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peajbHbId |
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Pazpnen 1. llepBoHayanbHble XUMUYECKHE TIOHATHS
XuMusg — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MPAKTUYECKOU NESITETBHOCTH https://m.edsoo.ru/7f41837c
YeJIOBEKa
19 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
' peaKuuu https://m.edsoo.ru/7f41837c
Hroro no pazgeny 20
Pa3znea 2. BaxHeillnne npeacTaBuTe/id HEOPraHNYeCKNX BellecTB
51 Bo3znyx. Kucnopon. [Tousitue 5 bubnuoreka [JOK
' 00 okcumax https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonarue o kucimorax 8 1 bu6mmoreka [JOK
' U COJSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.3 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
24 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

bu6mmoreka [IOK

. 7
31 XUMHUYECKUX 3eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6J‘II/IOT€Ka HOK
) KHCIUTCIILHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
11 [ToBTOpEeHue u yrimyOiaeHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLUAIINS. 8 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazgeny 17
Pa3pen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mast XapakKTepruCTHKA XUMHYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OO01as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyIHinL. P https://m.edso0.ru/7f41a636
COCTMHEHHS
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynmnsl. A3oT, pochop u ux 7 1 Bubmmorexa LIOK
' PYIHIAL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
24 anemeHTOB |VA-rpynmsl. Yraepon u 8 1 2 bubmmorexa [JOK
' . by ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSMHCHHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

. bubnuorexa [JOK
3.1 Obumpe cBOHCTEA METAILIOR 4 https://m.edso0.ru/7f41a636
N bubnuoreka [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
41 B ek 3 bu6moreka [IOK
' CILECTBA M MATCPHAIIBL B JKHSHH HE10 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p o6 BDE 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuun. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa https://m.edso0.ru/ff0d210c
2 [TonsTHE O METOAX TTO3HAHKS B XUMUHU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [IOK
oOparieHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU MTOBAPEHHOM COJIM)»
bubnuoreka [JOK
6 ATOMBI H MOJICKYJIb! L https://m.edsoo.ru/ff0d2a6c
XUMUYECKUE DNIEMEHTHI. 3HAKH
7 (CMMBOJITBI) XUMHUYECKUX JIEMEHTOB 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2be8
Tect
8 [IpocThie 1 crnoxHBIE BelllecTBa 1 bubmmorexa [JOK
p H https://m.edsoo.ru/ff0d2a6c



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

bubmuoreka [JOK

9 ATOMHO-MOJICKYJIIPHOC YUCHHUE
YA Y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.

10 Xummueckas popmyia. BaneHTHOCT brmmorexa [OK

pMyIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHNYCCKUX DJICMECHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmmoreka [{OK

11
OTHOCHUTENbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 107151 XUMHYECKOT0 bubmmoreka [{OK
3JIEMEHTA B COETUMHEHUH https://m.edsoo.ru/ff0d350c

13 KonmuectBo Bemecrra. MoJib. bu6moreka [IOK
Momnsipnasg macca https://m.edsoo.ru/ff0d5230
Ou3nvecKrue U XUMUYECKHE SBICHUSL. bubmuorexa [JOK

14
XuMuUecKasi peakius https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky ¥ yciaoBUs NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHUsI MacChl BEIIECTB.

16 XUMHUYECKUE YPaBHEHUS. bubnuoreka [JOK
[IpoBepounas pabora 1o Teme: https://m.edsoo.ru/ff0d3b88
KOJIMYECTBEHHBIEC OTHOIICHUS B XUMHUHU
Brrunciaenust KoaudecTBa, MacChl

17 BEILIECTBA 110 YPABHEHUSAM XUMUYECKUX bubmorexa HOK

B . P https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukarys XuMHUECKUX PeaKIHi
18 (coe I/IH(I;HI/IHH a3JI0KEHUS e Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
nonroTeKa
19 sHIMKIoneaAucT. O000IIeHHE 1 1

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d40c4

KontponsHas padora Nel mo tTeme

bu6mmoreka [{OK

20
«BeniecTBa 1 XUMHUYECKHE PEAKLIUI) https://m.edsoo.ru/ff0d4290
AHanu3 KOHTPOJIbHOM paboTel. Bozayx
21 — cmech ra3oB. CocTaB BO3IyXa. bubnuorexa [JOK
Kucnopox — anemeHnT u npocroe https://m.edsoo0.ru/ff0d448e
BemiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCII0po/ia (peakluy OKUCIICHUS brmmorexa [TOK
poZa (peakt ’ https://m.edso0.ru/ff0d4614
ropenue). [lonstue 06 oxcuaax
CrtocoOBI TTOJTYYEeHHUST KHCIIOPO/Ia B
23 71a00PATOPHUH U TTPOMBIIIIICHHOCTH bubmorexa [TOK
patop P ) https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HexT XuUMUIECKOM
24 peaKuru, MOHITHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPAaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKIUAX
TomnuBo (HedTh, Yroiab U MeTaH).
25 3ar HSHSIEI/IG(II;OS yl;(a CIIocoObI zzro bubmmorexa [TOK
P e, https://m.edsoo.ru/ff0d4c4a
MIpeI0TBPALLCHUS
[IpakTnueckas pabota Ne 3 mo Teme
26 «ITonmydenne u coOupaHue Kucaopoaa bubmorexa HOK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEeHHE €r0 CBOMCTBY
97 Bonopon — snemeHT u npocroe bubnuoreka [IOK
BelecTBo. HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XuMUYECKHuEe CBOMCTBA bubmuoreka [JOK
Bozopoaa. [Ipumenenue Bogopona https://m.edsoo.ru/ff0d4ddo
29 IlonsaTHe 0 KUCIIOTAaX U COJISIX bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d50d2

Cnoco0b! mosryueHus: BOJ0po/ia B

bubmmoreka [{OK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «ITonmydeHue 1 cCOOMpaHUE BOIOPOIA bubmorexa LHOK
y . P poaa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €r0 CBOMCTBY
32 Mounsipablii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIH4ecTBa
33 BEIlleCTBA rasa 1o ero u3BECTHOM bubmorera [JOK
" Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHECHHIO PEAKIIMH HA OCHOBE 3aKOHA Bubmmorexa [IOK
yp . peak N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 dOusnvecKkrue U XUMHYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsrue 00 bubmuorexka [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacteoputens. HaceliieHHbIe
37 u HI;HaCLIpCHHbII;) ACTBOPBI MH;.CCOBa}I bubmmorexa [JOK
Hl P pEL- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
[IpakTnueckas pabota Ne 5 mo Teme
«IIpurorosnenne pacTBOpoB ¢ bubnuoreka [IOK
38 .. . N
ONpeAEIIEHHON MacCOBOM 10Jen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonrtponsHas padora Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopon. Boxa» https://m.edsoo.ru/ff0d6342
40 AHanu3 KOHTPOJIBHON paboTHI. bubnuorexa [IOK



https://m.edsoo.ru/ff0d50d2
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Oxcunpl: cocTaB, KilaccupuKaIms,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHne u XUMHYECKHE CBOMCTBA

bubmmoreka [{OK

41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEPHBIX
Porep https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUsI: COCTaB, KiIacCU(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne n XumMu4eCcKrue CBOKMCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XUMHYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIaTypa,
46 cnocof(SLII) OJT ‘I)eHI/ISI XHMHquKHe Bubmmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padora Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnuoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edso0.ru/00ad9b7c
COCTUHEHUI
48 I'enernueckas cBs3p MEXy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o011eHre U crucTeMaTu3alus 3HaHu!
H H https://m.edso0.ru/00ad9ch2
KonrtpomnbHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorexa [JOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
51 AnHanu3 KOHTpoJbHOH paboThl. IlepBrie bubnuorexa [IOK
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IIOIIBITKH KJIaCCI/I(i)I/IKaI_[I/II/I XUMHNYCCKHUX
anemeHTOB. [IoHsATHE O rpynnax
CXOJHBIX JJICMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aK0H U

bubmmoreka [{OK
52 [Tepuoanueckasi cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemeHToB J[. 1. Menaeneera
53 Ilepronanl, TPYIIILI, TOATPYIIIEI bubmmorexa LOK
PHOJIBL, TPYTITIBL, TOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue EeKTPOHHBIX 000JI0UEK
55 aToOMOB djieMeHTOB Ilepronuyeckoit bubmorexa HOK
pHO https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B bubmuoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoanyeckoro 3akoHa ajis
57 pa3BuTUA Hayku U npaktukuy. /1. 1. bubnunoreka [JOK
MeneneeB — y4€HbIN, IEAAror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIEeKTPOOTPULIATETbHOCTh ATOMOB bubnunoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HNonnas xumudeckas cBA3b
https://m.edsoo.ru/00adac34
50 KoBaneHnTHas nonsipHasi XUMHUYECKas bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBaneHnTHast HenossipHas XUMHUYECKast 1 bubmuorexa [IOK
CBS3b https://m.edso0.ru/00adaab9
bubnuorexa [JOK
62 CTeneHe okucneHHS 1 https://m.edsogru/OOadanS
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKuCIUTEN U BOCCTAHOBUTEITH 1 https://m.e dsogru 100adb076
65 KonTponbnas pabota Ne4 no teme 1 bubnuoreka [IOK
«Ctpoenue atoma. XUMHYECKas CBA3b)» https://m.edsoo.ru/00adb486
66 AHanu3 KOHTPOJIbHOM pabOTHI. 1 bubnuoreka [IOK
O0600611eHne U crcTeMaTu3alus 3HaHu ! https://m.edsoo.ru/00adb33c
67| Mrorose xonponss paioa 1 Bonexa LIOK
O60011IeHNE U CUCTEMAaTH3AINs 3HaHUH hitps://m.eds00.ru/00addch2
68 AHaM3 KOHTPOJIBHOUN pabOTHI. 1 bubnuoreka [JOK
O0001IeHNE U CUCTEMATU3ALINS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuii 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX deMeHToB /l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHUX DJIIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOJOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunp XuMH4YecKkou CBSA3U U THUIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edso0.ru/00adbac6
Bxoanas konTposbHas pabora Nel

5 o reme «lloBTopenue u yriybnaeHue 1 1
3HaHUM OCHOBHBIX PA3/eNIOB Kypca 8
KJ1acca»

5 Knaccudukanus XuMuaecKux 1 bubnunoreka [JOK
peakLuii 10 pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMHUUYECKOMN

7 €aKINH1 HOH}II’D[I/IC 0 TOMOT€HHBIX U 1 Bubmmorexa LIOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIHIX

8 IlonsaTHe 0 XUMHUYECKOM 1 bu6nmoreka [JOK
paBHOBecUH. DAKTOPBI, BIMSAIOLINE https://m.eds00.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Ha CKOPOCTb XUMHUYECKON PEAKLUU U
ITOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHCIINTEIFHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3nEKTPOIIUTHYECKON
10 nucconuanu. CHIIbHBIE U ClIa0bIe bubmmorexa [TOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 Wonnsle ypaBHEHHS peakIuii bubmmorexa [OK
M peaxt https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 PIEKTPOIUTHYECKON https://m.edso00.ru/00add5d8
JIUCCOIALIIN
XUMHUYEeCKHe CBOMCTBA COJICH B CBETE
13 NpeacTaBIeHUH 00 bubmorexa HOK
e . https://m.edsoo.ru/00add8b2
ANEKTPOTUTHUECKOMN JUCCOIHAIIIT
14 Ilonsatue o TUAPOIM3E COJIEH bubmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHre U cucTeMaTu3anus bubnnoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas padota No 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonrtpomnbHas padora Ne2 o teme
17 «ONEKTpOIUTHYECKAs TUCCOLMALINS. bubnuorexa [IOK

XUMHUYECKHUE pCaKkiuu B paCTBOpaAx»

https://m.edsoo.ru/00addecO
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OO0mas XxapakTepUCTUKA TAJIOTCHOB.

18 XUMHUYECKUE CBOMCTBA HA IIPUMEPE bubmorexa LIOK
PHMED https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CossiHast KUCIIOTA,
19 XUMUYECKHUE CBOMCTBA, MOJTYUYEHUE bubnuorexa LIOK
’ y ’ https://m.edso00.ru/00ade104
MIPUMCHCHHE
[IpaxTnueckas padota Ne 2 o Teme
20 «ITomy4yeHre COJISTHON KUCITOTHI bubnuorexa LIOK
y N N ’ https://m.edsoo.ru/00ade348
n3yudeHue e€ CBONCTBY»
Berurcnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEaKIIU, €CITN OJIUH U3 bubnmorera LOK
p ’ https://m.edso00.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO6mrast XxapakTepruCcTHKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynist https://m.edsoo.ru/00ade64a
AmoTponHbie MOU(UKALIUY CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHUI bu6mmoreka [JOK
B IIpupoJie. XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopo1, CTpOeHuUE, bubnunoreka [JOK
(bu3UYecCKre U XMMUYECKUE CBOHCTBA https://m.edso00.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA,
25 (bM3UYECKUEe U XMMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XVUMUYECKUE PEaKIInH, JIeKAIIHE B
OCHOBE MIPOMBIIIJIEHHOTO crIocoba
N bubmuoreka [JOK
26 MIOJIy4E€HHUSI CEPHON KUCIIOTBI.

XUMHYECKOE 3arps3HEHUE
OKPY>KaloIllei cpe/ibl COEAMHEHUSMHU

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

Briuucienne MaccoBOM 0JU BBIXOA

bubmmoreka [{OK

27
IIPOLYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6mast XapakTepuCTHUKA SJIEMEHTOB

08 VA-rpynmnsl. A30T, bubnuorexa [JOK
pacnpocTpaHeHUE B IPUPOJIE, https://m.edsoo.ru/00adeea6
(u3HUecKre U XUMHYECKUE CBOMCTBA
AMMHaK, ero puznueckue u

29 XUMUYECKHUE CBOMCTBA, MOTYYEHUE U bubmorexa [TOK

’ y https://m.edso00.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 3 o Teme
30 «Ilonyyenre aMmMHaka, U3y4eHHE €ro Bubmmorexa [IOK
N y - 13y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucaoTa, e€ Gpusndeckue u bubnuoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX

32 o0peHunii. XUMHYECKOe bubmmorexa [TOK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COCIMHEHUSIMU a30Ta
dochop. Oxeug pochopa (V) u

33 (boc;)o pHaSI KI/ICJ'I((I))Ta (p(blfm(qe)cxﬂe " Bubmmorexa LIOK

p L https://m.eds00.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOIyYCHHE
Hcnonb3oBanue pochaToB B
KauecTBE MUHEPaIbHBIX YI0OpEHUH.
P Vy P bubmuoreka [JOK
34 3arpsi3HeHHE IPUPOTHON CpEbI

bocharamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacipocTpaHEHHE B

35 npupoje, Gu3ndeckne 1 XUMHUECKHIE bubmorexa LIOK
: https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yraepoaa, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. bubmmoreka [{OK
DKOJIOTHYECKHE TPOOJIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYronpHas KucioTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTnueckas pabota Ne 4 o Teme
"[TonyuyeHne yriieKucIIoro rasa. bubnuoreka [IOK
38
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHayabHBIC TIOHATHS 00
39 OpraHWYECKUX BEIECTBAX KaK O bubmorexa [OK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX yTiiepoaa
40 Kpemuwuii u ero coemuHeHus Eubmorexa OK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padora Ne 5. Permenue
41 AKCIIEPUMEHTAJIBHBIX 33J1a4 110 TEME bubnuoreka [JOK
«BaxHeiine HeMeTauIbl U UX https://m.edsoo0.ru/00ae0bf2
COCAMHCHHS
KonTponbHas pabota Ne3 mo teme
42 «BaxHeiine HeMeTaIbl U UX bubmotera [JOK
https://m.edsoo.ru/00ae0e18
COCMHEHUS
OO01mas xapakTeprucTUKa XUMUYECKUX
43 3JIEMEHTOB — METaJJIOB. bubmuoreka [JOK

Merannuueckas CBI3b U
MCTAJUIMYCCKAA KpUCTAJUTNYCCKAA

https://m.edsoo.ru/00ae103e
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pemérka. Gu3nyecKre CBOKMCTBA

METAJIOB
XHUMHYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHUUECKUI P bubmaorexa [JOK
P . A https://m.edso0.ru/00ae1156
HaNPsDKCHUN METAIIIIOB
O611ue crocoOb! MOTyYeHus
metaiuioB. Ciuiasel. Beraucienus 1o
45 aBHEHUSIM XUMHWYECKHUX peaKIni bubmaorexa [IOK
P PCAKIIHH, https://m.eds00.ru/00ae1156
€CJIM OJTMH W3 PEareHTOB COJICPIKHUT
MIPUMECH
46 TTonsaTHE O KOPPO3UM METAILIOB bubmorexa HOK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47 [lenourpie MeTa bl https://m.edsoo.ru/00ael14b2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
Illenouno3emenbHbIC METAJIIbI — bubnmuoreka [JOK
49 N N
KaJIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueiiine coe fUHEHUS KaIbIIHS Bubmiorexa OK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHIE U CUCTEMATH3ALMSI
3HAHUU
JKEcTkocTh BOABI M CIOCOOKI e€ bu6mmoreka [JOK
52
YCTpaHEHUS https://m.edso00.ru/00ae1886
IIpakTuyeckas padora Ne 6 o reme
53 "YKEcTKOoCTh BOABI U METOIBI €€ bubmmorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHHS
54 AmoMuHui bu6nmoreka [JOK
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https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHIA https://m.edso00.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edso00.ru/00ae1d86
57 Okcupl, THAPOKCUIIBI U COJTH JKeTie3a bubnuoreka [JOK
(1) m xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o011eHne U cucTeMaTu3aIus
3HAHHH
[IpakTueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6moreka [IOK
59 .
«Baxnenmme MeTauibl 1 UX https://m.edso00.ru/00ae3de8
COETMHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, eCIu OAUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COJIEPKUT IpUMecH. Berunciienns https://m.edso00.ru/00ae1750
MacCcOBOM JIOJU BBIX0J1a IPOAYKTa
peakuuu
61 O000111eHIE U CUCTEMATH3ALMSI
3HAHUH
KonTponbnas pabota Ne4 mo teme
62 «BaxxHeume MeTaJlibl U UX
COEJIMHEHHUS»
63 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuorexa [IOK

OKpY>Karollen cpebl

https://m.edsoo.ru/00ae4270
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65 Ponp xumuu B periennu 1 bubmuorexa [IOK
IKOJIOTHUYECKUX MPOOIeM https://m.edso00.ru/00ae4270

66 O06o001IeHre U CHCTeMaTH3aIus 1 bubnmoreka [JOK
3HaHUU https://m.edso0o.ru/00ae0dOa
[IpomexyTouyHas aTrecTanus.

67 Nrorosas koHTposbHasA padoTa. 1 bubnnorexa [JOK
O0600111eH1E U cHCTeMaTH3alus https://m.edsoo.ru/00adb33c
3HAHUM
AHanu3 KOHTPOJIbHOM pabOTHI.

68 O06o001IeHne 1 cUCTeMaTH3aIHs 1 bubmmorera LOK

. https://m.edsoo.ru/00ad9ch2
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Xumus, 8 knacc/ Pynsurtuc I'.E., ®enpaman @.I°., AkiroHepHOe 00111€CTBO
«3narenscrBo «lIpocsemenue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpnaman @.I°., AkiimonepHoe 06111ecTBO

«M3parenscTBO «IIpocBenienue»



