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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1o XuMuu Ha ypOBHE OCHOBHOI'O 00111ero 00pa3oBaHMs COCTaBIEHA Ha OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTENbHOW MPOrpaMMbl OCHOBHOTO
obmrero obpazoBanus, npeacraBieHHblx B @I'OC OO0, a Takke Ha OCHOBE (eaepanbHOM
paboueil mporpaMMbl BOCIUTAHUS U C YY4ETOM KOHIICTIIMU MPEroJaBaHusl ydeOHOro mpenmMera
«Xumus» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepanuu.

IIporpamMa mo XumMuM Ja€T NpeACTaBICHUE O LEIsIX, OoOiel cTpaTeruu oOydeHwus,
BOCIIUTAaHHUSI M Pa3BUTHS OOYJarOIIMXCS CPEACTBAMH Y4eOHOro NpeaMeTa, yCTaHABIMBACT
00s13aTeIbHOE MPEMETHOE COAEpkKaHHUE, MPEeIyCMaTPUBAET paclpeeseHle ero 1o KjiaccaM U
CTPYKTYpUPOBaHUE I10 pa3eiaaM U TeMaM MPOrpaMMbl [0 XUMHUHU, ONPEENAET KOJIUIECTBEHHBIE
U KaueCTBEHHBIE XapaKTEPUCTUKU COJECPKAHUSA, PEKOMEHIYEMYIO I10CJIEI0BATENbHOCTD
W3Y4YEeHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOIMKH Y4eOHOro
polecca, BO3PaCTHBIX 0COOCHHOCTEN 00y4aroluXcs, ONpenesieT BO3MOKHOCTH MIpeIMeTa s
peanu3anuy TpeOOBaHHUM K pe3ylibTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTeiIbHOM MpOrpamMmbl Ha
YPOBHE OCHOBHOTO 00ILIer0 00pa3oBaHus, a TaKkke TpeOOBaHUM K pe3yibTaTaM OOy4eHUsS] XUMUU
Ha YpOBHE I1eleil u3ydeHHs MpeaMeTa W OCHOBHBIX BHJIOB yueOHO-TIO3HABATEIbHON
JeATeIbHOCTH 00YYaroIIerocs Mo OCBOCHUIO y4eOHOT0 COJepKaHUS.

3HaHUE XUMHH CIIY’)KUT OCHOBOM /17151 (hOpMUPOBaHMSI MUPOBO33PEHMS 00YUaIOILIETrocs, €ro
MIPE/ICTaBICHUI 0 MaTepUAIbHOM €/IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (hOpMUPYEMble XUMHUEH
MPEJCTaBICHUS O B3aUMOIPEBPAIICHUAX SHEPTUU U 00 HBOJIOIMH BEIIECTB B MIPUPOE, O MyTAX
pelieHns Ta00albHbIX MpPOOJIeM yCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPTreTHYECKOH, TTUIIIEBON M KOJIOTMYECKOM 0€30MTaCHOCTH, MPOOJIeM 3paBOOXPaHEHHUS.

N3yuenue xumunu:

CMOCOOCTBYET pealu3allMd BO3MOXKHOCTEH JUIs CcaMoOpa3BUTHA U (HOPMHUPOBAHUS
KYJIBTYpbI INYHOCTH, €€ 0011eil 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHNE MBIIIICHUSI U TBOPUYECKUX CIIOCOOHOCTEH 00ydaroumxcs,
HaBBIKOB HMX  CaMOCTOSTENBHOM  y4eOHOW  JEATENbHOCTH,  AKCIEPUMEHTAIbHBIX U
HCCIIEIOBATEIbCKUX YMEHHM, HEOoOXOOMMBIX KaK B IIOBCEIHEBHOM KH3HH, TaKk U B
npodecCHOHaNbHOMN IeITeTbHOCTH;

3HaKOMHUT CO CHEIU(PHUKOW HAYYHOIO MBIIUICHHUS, 3aKJIQJbIBAET OCHOBBI LIEIOCTHOTO
B3IJIs7]a HA €IUHCTBO MPUPOABI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATAloM B (POpMHpPOBAHUU
€CTECTBEHHO--Hay4YHON IrpaMOTHOCTH 00YyUaroIIuXCsl;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSIM, K TPUPOJE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOIMYECKOe OOpa3oBaHUE
00 y4JaroIuXxcs.

JlaHHble HampaBieHHUs B OOYYEHHU XMMHUU OOECIIEUMBAIOTCS CHEUU(UKON COAepKaHHS
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS MEAarorHYecKd aJalTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKH XMMHUH Ha OMpEeIEHHOM dTane e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOrO 0O0IIero oOpa3oBaHHs OPHUEHTUPOBAH Ha OCBOCHHE
00yYaIOLMMUCS CUCTEMBI NTEPBOHAYAJIBHBIX MOHITHH XMMHH, OCHOB HEOPTaHWYECKOM XUMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX IIOHATUI OPraHUYE€CKOU XUMUH.

CrpykTypa conepaHus MPOrpaMMbl 10 XUMHHM C(OPMHPOBaHA HA OCHOBE CHCTEMHOI'O
noxxona k e€ m3ydenuro. CopeprkaHHME CKIAIbIBA€TCSl U3 CUCTEMbI HMOHSTHH O XHMUYECKOM
JJIEeMEHTE U BEIIECTBE M CHUCTEMBbI MOHATHUH O XUMHYecKod peakmuu. O0e 3TH CHUCTEMBI
CTPYKTYpHO OpraHM30BaHbl IO NPUHIUITY IOCIEIOBATEIBHOIO Pa3BUTUs 3HAHWKW HA OCHOBE
TEOPETUYECKUX MPECTABIECHUN Pa3HOT'O YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT O YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuognueckoro 3akona Jl. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4EeHHsI O CTPOCHUH aTOMa U XUMHUYECKOH CBSI3U;



— IpEeJCTaBICHUHN 00 3JEKTPOIUTUYECKOM IMCCOLMAIIMY BEILIECTB B PaCTBOPaX.

Teopernyeckue 3HAHMS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKH TOJYUYEHHBIX U
OCMBICIICHHBIX (aKTOB, PAa3BUBAIOTCS IOCIEAOBATEIBLHO OT OJHOIO YPOBHS K JPYromy,
BBINIONHSASL (YHKIUH OOBSICHEHHUS W MPOrHO3UPOBAHUSL CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH
MPAKTUYECKOr0 MPUMEHEHHUS U MOTYyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHHE TIpOrpaMMBI IO XUMHH CIIOCOOCTBYeT (OPMHUPOBAHUIO TPEICTABICHUS O
XMMHYECKON COCTABJISIONICH HAay4HOM KapTUHBI MHUpAa B JIOTMKE €€ CHUCTEMHON MNPUPOIBI,
LIEHHOCTHOT'O OTHOIIEHHUS K HAyYHOMY 3HaHUIO U METOJlaM IO3HaHUs B Hayke. M3yueHue xumun
MPOUCXOAWT C TPHUBJICYCHUEM 3HAHUW W3 paHee M3YyYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorust. 5—7 kinacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHn XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMSI, IIPAKTUUYECKON AEATEIbHOCTH YEIOBEKa M KaK OIHOTO
13 KOMITOHEHTOB MHPOBOW KYyJIbTYpHI. 3agadya y4eOHOro MpeaMeTa COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XMMHUYECKUX 3HAHHM — BaKHEHUIIHMX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOr0 XapakTepa, SA3bIka HAyKH, B
MPUOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHMS TIPU U3yUYE€HUHU BEIIECTB M XUMHUECKUX PEaKInii, B
(¢bopMUpOBaHWHM M PA3BUTUU T[IO3HABATENIBHBIX YMEHHH M UX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENILHON U y4eOHO-MCCIIE0BATENHCKON NEeATeIbHOCTH, OCBOCHUHU TPABHII OE30MaCHOTO
oOpaleHus ¢ BEIIeCTBAMHU B MOBCETHEBHON KU3HH.

[Ipy m3yuyeHUHM XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro OOpa30BaHUS BaXKHOE 3HAUCHUE
MPUOOpENH TaKKue LEeNH, KaK:

— (hopMupoBaHHEC WHTEILICKTYaTbHO PAa3BUTOW JIMYHOCTH, TOTOBOW K CaMOOOpPa30BAHHUIO,
COTPYAHHYECTBY, CaMOCTOSITEIbHOMY MPHUHSATHIO PELIECHUH, CIOCOOHOW aJanTHpPOBAThCA K
OBICTPO MEHSIFOIIIMMCS YCIIOBUSIM JKU3HU;

— HaINpaBJIEHHOCTb OOYyYEHHsS Ha CHUCTEMaTHYecKoe IMpHOOIIeHue o0yJaroumxes K
CaMOCTOSITENILHOW ~ TO3HABaTeNbHOM  JESATENbHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(hopMUPYIOITUM MOTUBAIIUIO U PA3BUTUE CIIOCOOHOCTEH K XHUMHUH,

— obecrieueHue YCIOBUN, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaAIOUIUMUCS OIbITa
pa3HOOOpa3HOM NeATeNbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBHIX HABBIKOB (KITHOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE ISl PA3JIMUHBIX BUIOB JIEATEIbHOCTH;

— ¢opMupoBaHue o0IIeH (yHKIIMOHATHPHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B TOM
YHClie YMEHHI OOBSCHATH M OLEHWBAThH SIBIICHUS OKPYXKAIOIIETO MHpA, UCIONb3Ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HU3YYCHUU XUMHUHU, MPUMEHATh HX TMPU PEIIeHHH MpodieM B
MOBCETHEBHOM KU3HU U TPYAOBOU JIESITEIHHOCTH;

— GopmupoBaHre y 00y4arOIUXCs TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHUSI [IEHHOCTU
XUMUYECKUX 3HAHUU I BBIPAOOTKH DKOJIOTMYECKH IIeJIeCO00pa3HOro MOBEACHHUS B OBITY U
TPYAOBOM AESATENTFHOCTH B IENAX COXPAHEHUS CBOETO 3J0POBbSI M OKPY)KAIOIIEH MPHUPOIHOM
Cpelpl;

— pa3BUTHE MOTHUBAIMK K 0O0yYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHUS OOIIEYENOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poUIs ¥ HANIPABICHHOCTH JAILHEHIIETO 00yJeHUSI.

OO61iee yuciio 4acoB, OTBEAEHHBIX JJIS U3YyYEHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusl, cocTaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Henen), B 9 kimacce — 68
4yacoB (2 4aca B HEJIETIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKUE IIOHATHS

[Ipenmer xumuu. Ponb XuMUM B KM3HU 4YeJOBEeKa. XHMMHUsS B CHUCTEME Hayk. Tena u
BemecTBa. Du3myeckue CBOWCTBA BEIIECTB. ATrperaTHoe cOCTosiHME BemlecTB. l[lonsatne o
MeTO/ax Mo3HaHus B XUMHH. YucTeie BemecTBa u cMecu. CriocoObl pasielieHus CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOIbI XHUMHYECKUX 3JIEMEHTOB.
[Ipoctbie u cinoxHbIe BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudeckas ¢opMmyna. BalleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BelecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 AJIEMEHTa B COSIUHEHHH.

KomuuectBo BemectBa. Monb. MonsipHass macca. B3anmMoOCBsI3b KOJIMYECTBA, MAacChl M
YHclia CTPYKTYPHBIX €IMHUIL BeulecTBa. Pacy€rel mo hopMynaM XUMHUUECKUX COSTUHEHHM.

@u3nyeckue U XUMHUYECKHE SIBICHMS. XHUMHUYECKass peakuus U €€ IPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUECKHEe ypaBHeHUs. Kiaccudukanms XUMUYECKUX peaKiiui
(coemuHeHUsI, pa3IOKEeHHS, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOW, MpaBUiiaMyd palboThl B J1a0OpaTopuu M MpUEMaMHU
oOparteHust ¢ 1abOpaTOpHBIM 00OPYJOBaHHEM, M3Yy4Ye€HHE U ONUCaHHe (PU3UUECKUX CBOWCTB
00pa3Ii0B HEOPraHMYECKUX BEIIECTB, HAOM0IeHNe Pu3nyecKuX (TUIaBlIeHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUTICHUE U KOHJIEHCAIIUs BOJIbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MMPOKAIMBAHNE METHOW MPOBOJIOKH, B3aUMOJCHCTBHE MeJa ¢ KHCIIOTOW) SIBJICHHM, HAOII0IeHNE
W ONHUCAaHME TPU3HAKOB TMPOTEKaHWS XMMHUYECKUX peakiuil (pasjokeHue caxapa,
B3aMMO/IEVCTBHE CEPHOM KUCIIOTHI C XJIOpUAOM Oapusl, pasioxenue ruapokcuaa meau (1) npu
HarpeBaHWHW, B3aUMOJCHCTBUE Keje3a c pactBopoMm coiu Mmenu (1), m3ydenue crmocoboB
pa3fencHusi CMecell: ¢ TOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, AUCTUILIALUA,
xpomarorpadus, TPOBEICHHE OYNCTKH TOBAPEHHOW CONM, HAOMIOJECHHNE |  OIUCAHHE
pe3ynbTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE
Mojieei MOJIeKy (IIapOCTEPKHEBBIX ).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopom — 37€eMEHT W IPOCTOE BEIIECTBO.
Haxoxpaenue xucinopoja B mpupojie, puandeckue U XMMHYECKHe CBOMCTBA (peakiuu TOPEHHUs).
Oxkcupnpl. [Ipumenenue kucnopona. CrocoObl TOMyYEHHS KHCIOpoAa B JIabopaToOpuu
npombiniuieHHOCTH. KpyroBopoT kucimopona B mpupogae. O30H — amioTpomHas MoauduKarus
KHCIIOPO/Ja.

TernoBoit 3pheKT XUMHUYECKOW pEeaKIuH, TEPMOXMMHYECKHE YPaBHEHHUS, 3K30- U
SHJOTEPMUYECKUE peaKuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIICHUE
MapHUKOBOro 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOs.

Bonopon — »snemeHT M mpocroe BemecTBO. HaxoxkaeHue Bogopoaa B MPHUPO/E,
(u3nuecKkrue 1 XuMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIocO0bI onydeHus. KuciaoTel u comnu.

Monsipablit 005EM razoB. Pacuérsl o XUMUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbel. HacelieHHble U
HEHACHIIICHHBIE PAcTBOpPHI. PacTBOpMMOCTh BeliecTB B BojJe. MaccoBas 10y BeIleCTBa B
pactBope. XUMUYECKHE CBOWMCTBA BOJbl. OcHOBaHUA. Poiab pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus weopranmdyeckux coeauHeHuid. Oxcuapl. Kiaccudukamuss OKCHIOB:
cosneoOpa3yromire (OCHOBHBIC, KUCIOTHBIE, aMbOTepHBIE) U Heconeobpasyrone. Homenkmnarypa
okcu0B. Gusnyeckre 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHne okcumoB.



OcHoBanus. Kiaccudukanus ocHoBaHWM: IWMIETOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. @uU3MYECKHE U XUMUYECKUE CBOWCTBA OCHOBaHUU. [lomyuenue
OCHOBAHMII.

Kucnotel. Knaccuduxanus xkucinor. Homenknarypa xucinor. dusnueckue U XuMHYECKUE
cBoricTBa KUCIOT. P aktuBHocTH MetaiioB H. H. bekerosa. [1onyuenue kucior.

Conu. HomeHnknarypa coneil. @usndyeckue U XMMHYECKHE cBoicTBa coseil. [lomydenue
COJIEH.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCAMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMNpEICTICHIE COJEPKaHUs KUCIOpOAa B BO3AyXe, MOIydeHue, coOupaHue,
pacro3HaBaHME W HM3y4EHUE CBOWMCTB KHUCIOpOJa, HAOMIOJEHHWE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPO/IOM M YCJIOBHUS BO3HHMKHOBEHMS M IPEKpALCHHUs TOpeHHs (Tokapa), 03HAKOMIIEHUE C
oOpa3amMu OKCHJIOB U ONMCAHME WX CBOMCTB, IOJIydeHHE, COOMpPAHME, PAaCIO3HABAHUE W
H3ydeHHe CBOMCTB Boaopojaa (ropeHue), B3aumojcictBue Bomopoaa ¢ okcuaom meau (1)
(BO3MOXKHO HCIOJIB30BaHHUE BUAECOMATEPHUAIOB), HAOMIOIEHHE 00pa3IOB BELIECTB KOIUYECTBOM
1 Monb, nccnenoBaHUE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C Pa3IMUHOM pacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM J0JIE pacTBOPEHHOrO BEIIECTBA,
B3aMMOJICIICTBME BOJBl C METAJIaMHM (HAaTpUeM M KaJblueM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIEIOBaHUE 00pa3I[0B HEOPTAaHMYECKHX BEIIECTB PA3IMYHBIX KIIACCOB,
HaOJII0/IeHUEe M3MEHEHUS OKpacKU WHIAMKATOPOB B PacTBOpax KUCIOT M LIEJIOUed, M3ydeHHE
B3aumozneiictBust okcuaa meau (ll) ¢ pacTBopom cepHOM KHCIOTBHI, KHUCIOT C MeTajllaMH,
peakuuii HeWTpanu3aluM, IOJIy4YCHHE HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, pEelIeHHE SKCIIEPUMEHTANIBHBIX 3ajad 1Mo TeMe «Baxuelnine
KJIaCChl HEOPTAHUYECKUX COCTUHEHUI.

Ilepuoanyecknii 3axkoH u Ilepuoanyeckasi cucremMa xumudeckux siaemenros /1. H.
MenpesieeBa. CTpoeHue aToMOB. XUMHYecKas cBsi3b. OKMCIUTEIbHO-BOCCTAHOBHTEIbHbBIE
peakumuu

[lepBble MOMBITKM KJIACCU(PUKALMKU XUMHUYECKUX d3JeMEeHTOB. [loHsATHe o rpynmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOUHO3EMENIbHBIE METAJUIbI, FaJlOreHbl, THEPTHBIE Ia3bl).
DNeMeHTHI, KOTOpble 00pa3zyIoT aM(pOTepHbIe OKCUABI U THIPOKCUIBL.

Ilepuonnueckuit 3akoH. Ilepmomuueckas cucrema xumuyeckux odiaemeHroB J[. .
MenneneeBa. Koporkomepuonnas u jmmmHHOnepuonHas (opmbr [leproandeckoit cucTembl
xumuueckux siemeHToB [[. M. MenaeneeBa. Ilepuonast m rpynmnbl. PU3MYECKUH CMBICIT
MOPSIIKOBOIO HOMEPA, HOMEPOB [1EPUOJIA U TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. CocraB aromubix snaep. M3orombl. Onextponbl. CrpoeHue
3JIEKTPOHHBIX 00O0JIOUYEK aTOMOB TMEPBbIX 20 XUMHUUYECKUX JIeMEHTOB [leproauveckoil cucTemsl
J. WN. MenneneeBa. XapakTepUCTUKa XHMHUYECKOIO JJIEMEHTa II0 €ro IOJOXKEHHUIO B
ITepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHMSI paJlyca aTOMOB XMMHYECKHUX AJIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB I10 IPpyIIaM U IEPUOJIaM.

3nauenue [lepuonuueckoro 3akoHa u Ileproanueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. [l. 1. MenaeneeB — y4€HbIN U TpakIaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monsipHas u HETOJsIpHAs ) CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUUECKHUX 3JIEMEHTOB. VIOHHAas CBS3b.

Crenenp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu.  [Iporeccs
OKHUCJIEHUSI U BOCCTaHOBJIEHHS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3ydyeHue oO0paslioB BELIECTB META/NIOB M HEMETaUIOB, B3aMMOCHCTBHE THJIPOKCHIA
LMHKA C PAacTBOpaMu KHUCIOT M IEJI0Yed, MPOBEIECHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUM (TOPEHHE, PEAKIIUM PA3IOKEHUS, COEAUHEHHUS).

Mescnpedmemmnoie ceasu



Peanu3anus MexXnpeIMeTHBIX CBS3€H NPU U3Y4EHMHM XMMHH B 8 KJacce OCYIIECTBIISIETCS
Yyepe3 HCIIONb30BaHHE Kak OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
SIBJISTFOLLMXCS] CACTEMHBIMHU JIJIS1 OTJIETbHBIX MPEMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OO0mme ecTeCTBEeHHO--HAy4YHbIE TOHSATHSA: HAy4YHBIA (DaKT, THUIOTE3a, TEOpHUs, 3aKOH,
aHalu3,  CHHTe3,  KilacCH(UKanus,  MEePUOJUYHOCTb,  HAOMIOJCHHE,  IKCIEPUMEHT,
MOJICJIMPOBaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusmka: MaTepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, HW3O0TOIIBI,
PaAMOaKTUBHOCTb, MOJEKYINa, JJEKTPUUYECKUN 3apsll, BEUIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSIHHE BEIIECTBa, Ta3, (PU3UUYECKHE BETUYHMHBI, SIUHHIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
38351, ConHIie.

buonorus: porocunTes, qpixanue, omocdepa.

I'eorpadusa: armocepa, rumpocdepa, MuHepanbl, TOpHbIE MOPOIbI, IMOJE3HBIC
HCKOMaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4ecKasi peakius

Ilepuonnueckuit 3akoH. Ilepmoanueckas cucrema XuMU4yecKux odinemeHtoB J[. .
MengeneeBa. CrTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XHMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, KalMsl, KaJbLMS W UX COCAUHEHUH B COOTBETCTBUHU C
IIOJIO’KEHUEM 371eMeHTOB B [leproauyeckoil cucteme U CTpOEHUEM UX aTOMOB.

CtpoeHue BeniecTBa: BHUAbl XMMHYECKOW CBSI3M. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMNA KPUCTAIUIMYECKOM PEIIETKHM W BUJA XUMHUYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPTaHWYECKHX BEIMIECTB. XHWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSUIMXCS K Pa3Iu4yHbIM KJIACCaM HEOPraHWYECKUX COEAMHEHUH, MeHEeTUYecKas
CBSI3b HEOPTaHUYECKUX BEIICCTB.

Knaccudukanuss XuMUYeCKUX pEaKIuil 1Mo pa3aIudHbIM MpHU3HAKaM (TI0 YUCITY B COCTaBYy
YYaCTBYIOIIUX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3¢ (deKTy, Mo H3MEHEHHIO CTeleHen
OKHCIIEHUSI XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO yYaCTHIO KaTamu3aropa). JK30- U
SHJOTEPMUYECKUE PEAKIINH, TEPMOXUMHIECCKUE YPABHEHUS.

[Tonstue o ckopoctn xumMH4eckod peakiuu. [lonarue o0 oOpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusix. [loHATHE O TOMOreHHBIX M TETepOreHHbIX peakuusx. [lonstue o
karanuze. [loHsiTHE O XuUMHUYeCKOM paBHOBecHH. {DaKTOpHI, BIHUSIONIME HA CKOPOCTh
XUMHUYECKON PEAKIIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKLUU, DSIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTENIbHOM peakiuu. CocTaBlieHHE YpaBHEHHMM OKHMCIUTENIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OaaHca.

Teopus 31€KTPOTUTUYECKON AUCCOLUUALUU. DIIEKTPOIUTHI U HEIEKTPOIUTHL. KaTuoHBI,
QHUOHBL. MeXaHu3M JHUCCOIMAllUM BEHIECTB C PA3JIMYHBIMU BHJIAMH XHUMHYECKOW CBS3H.
Crenens nuccornuanun. CUIbHBIE U CJIa0bIe JIEKTPOTUTHI.

Peakuuu monHoro oomeHa. YcioBHsI IPOTEKAaHUSI peaklUUid MOHHOrO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUS peakiuil. CBoicTBa KHCIIOT, OCHOBAHMM M COJIEH B CBETE
MpPE/ICTaBICHU 00 3JIEKTPONUTUYECKOW auccoruanui. KadecTBeHHblE peakIMy Ha HOHBI
[TousTHE O TMOPOIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTANIMYECKUX PEIIETOK HEOPraHMYEeCKHX BELIECTB —
METaUIOB M HeMeTauioB (rpadura W anaMmasa), CIOKHBIX BEIIECTB (XJIOpHIAa HaTpHUs),
HCCIIEOBAHUE 3aBHCHUMOCTH CKOPOCTHM XHMHUYECKOW pPEAKIUMU OT BO3JAEHCTBUS Pa3TUUYHBIX
(hakToOpoB, UCCIIEJOBAaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, IIpOLEcca JAUCCOIHUALNU
KHUCTIOT, IIeNo4Yel M cosieil (BO3MOXKHO HCIONb30BaHHWE BHUAECO MAaTEpHaliOB), MPOBEICHHE
OIBITOB, WJUTFOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHUS PEaKIuii MOHHOTro oOMeHa (oOpa3zoBaHUE
ocaJKa, BbIIENIEHHE Ta3a, OOpa3oBaHME BOJbI), OINbBITOB, WIUIOCTPUPYIOLIUX MPUMEPHI



OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA (FOpPEHUE, peaklUM pa3ioKeHUs, COeIUHEHHS),
pacro3HaBaHuEe HEOPTaHWYECKUX BEIECTB C IOMOIIbIO KAuyeCTBEHHBIX pEaKUud Ha HOHBI,
pelIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl U HX coeIMHEHUS

OOmast xapakTepucThka ranoreHoB. OCOOCHHOCTH CTpPOEHHMS aTOMOB, XapaKTEpHbIE
crerieHn okucieHus. CtpoeHne M (U3NYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMepe Xjopa (B3auMOAEWCTBHE C MeETallaMd, HEMeTalllaMH,
mienoyamu).  XsopoBogopoa. ConsHas  KHUCIOTa, XUMHMUYECKHE CBOMCTBA, IOMy4YEHHE,
puMeHeHue. JleficTBre XJ10pa U XJIOPOBOAOPOa Ha OPraHU3M 4elloBeKa. BaykHelme XIopu bl
U UX HaXOXJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmsl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune u (pu3MyYecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONHbIE MOIM(UKALUYA KUCIOPOJa U Cepbl. XUMUYECKHE CBOICTBA
ceppl. CepoBOOpOJ, CTpOeHHUE, (PU3NUECKHME M XUMHUYECKHe CBOMCTBA. OKCHIBI CEpbl Kak
MPEICTaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (PU3MUECKHE U XMMHUYECKHE CBOWCTBA
(oOmme Kak TpPENCTaBUTENS Kilacca KHUCIOT M crenupuyeckue). XUMHYECKHE peaKluH,
JeXalue B OCHOBE IMPOMBIIUIEHHOrO croco0a MoiydeHusl cepHoi Kucnorel. Ilpumenenue
cepHOM KUCIOThI. CoNu CepHON KUCIIOTHI, KAUeCTBEHHAs peakiys Ha cynbdar-noH. Haxoxaenue
ceppl M €€ COeQUHEHUN B IpuUpoAe. XHMHYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelsl
COEIMHEHUSAMH Cepbl (KUCIOTHBIE JOXKIHM, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEJOTBPALLICHHUS.

OO6mast xapakTepucTuka 531eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHblE CTEMEHU OKHUCIEHUs. A30T, pacHpocTpaHEeHHWe B Mpupoie, (Gu3nueckue u
XUMHYeckue cBoiicTBa. KpyroBopor azora B mpupozae. AMMHAK, €ro (pU3HUecKue U XUMHUYECKHE
CBOWCTBa, MoyuyeHue u npuMeHenne. Comu aMMOHUS, UX (PU3NUYECKUE M XUMHUUECKUE CBOWCTBA,
npumeHenue. KauecTBeHHas peakuys Ha HOHbI aMMOHHS. A30THas KHCIOTa, €€ MOJydYeHHeE,
¢usnyeckne M XHMMHUYECKHE CBoicTBa (0oOmMe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonp3oBaHue HUTPATOB U COJNIEH aMMOHHS B KayecTBE MHHEPaIbHBIX
ynoOpennii. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIOMICH Cpellbl COCTUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKM, 3arpsi3HEHHE BO3AyXa, MOuYBbl U BOnoEMOB). PDochop, amnoTpomnHble MoaudUKaLuu
dochopa, ¢pusznyeckue u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u dochopHas kucnora,
¢u3ndyeckne M XUMHUYECKHE CBOWCTBa, monydeHue. Mcmomb3oBanume (ocdaroB B KauecTBe
MUHEPATbHBIX YI00pECHHIA.

OO6mas xapakrepuctuka 3jeMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENCHW OKHCICHUSA. YTIEPOJ, aJUIOTPOIHbIE MOAU(HUKALINY, pacIPOCTPaHEHHE B
npupoje, Gu3ndecKkue U XMMUIeCKue cBoicTBa. AncopOnus. KpyroBopor yriepona B mpupoe.
Oxcunpl yriaepona, ux (Gpusnueckue U XMMUYECKUE CBOMCTBA, ACHCTBUE HA KUBBIC OPraHU3MBI,
MOJTyYeHHE U TIPUMEHEHHEe. DKOJOrMYeCKUe MpoOIeMbl, CBsA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUI0TEe3a TN100albHOrO MOTEIUIEHUsI KIuMaTa, MapHUKOBBIA 3¢ dekT. YronbHas Kuciora U eé
conu, uX (U3MYecKHe M XMMHUYECKHE CBOWCTBA, NOJy4YeHUE M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-MOHBL ~ Mcmomp3oBaHWe — KapOOHATOB B OBITY, MEAMIUHE,
IIPOMBIIIJICHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauyanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHUSAX yIriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJN, IJMIEPUH, yKCycHas Kkucinora). llpuponHeie
WCTOYHUKU YIJIEBOAOPOJOB (Yyrojib, MNPUPOAHBIN ra3, He(dTh), NPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poisb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE O OMOIOrMUECKH BaXKHBIX BELIECTBAX:
KHUpax, Oenmkax, yriaeBoJaX — W HMX pPOJM B JKM3HHM YelOBeKa. MarepuanbHOEe eIWHCTBO
OPraHUYECKUX U HEOPTraHUYECKUX COEAUHEHUN.

KpemHuii, ero Qusnueckue M XHMMHUYECKME CBOMCTBa, IOJy4YeHHE M IPUMEHEHHUE.
Coenunenus kpemHust B mnpupoae. OOmue mnpencrtaBienus o0 oxcuae kpemuus (1V) u
KpeMHUeBO! kuciore. CUIMKAThl, UX UCIIOJIb30BAHUE B OBITY, B IPOMBINIIEHHOCTH. Baxkueiime



CTpPOUTENbHBIE MaTepuajbl: KepamMHKa, CTEKJIO, IIeMEHT, OeToH, jkene300eToH. I[IpoGiembl
0€30I1acHOr0 UCIOJIb30BAHUS CTPOUTENBHBIX MATEPHUAJIOB B TIOBCEAHEBHON XKU3HH.

Xumuueckuii Ikcnepumenm:

u3ydyeHue o0pa3lioB HEOPraHMUYECKUX BEUIECTB, CBOMCTB COJISIHOM KHMCIIOTBI, IPOBEJICHHE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJEHHUE NMPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (pu3nuecKrue U XMMHYECKHE CBOICTBA TaJOr€HOB W MX COCIAMHEHHH (BO3ZMOXXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C 00Opa3laMu XJIOpUAOB (TajJoreHua0B),
O3HaKOMJIEHHE ¢ oOpa3mamMu cepbl M €€ COEAMHEHUSIMH (BO3MOXHO HCIOJNb30BAHUE
BUJEOMATEepHUaoB), HaOMIOleHHEe TMpolecca OOYrJIUBaHHUS — caxapa 1oJ  JelcTBUEM
KOHIICHTPUPOBAHHON CEpHON KHCIIOTHI, N3yUYeHHE XUMHUECKIX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTBI, TPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cyiab(paT-uoH U HaOJIOJIeHHE MpHU3HaKa eé
MIPOTEKaHUS, O3HAKOMJIEHHE C (PU3MUECKMMM CBOMCTBaMHU a30Ta, ¢ochopa W uX coeaTuHEHUN
(BO3MOXHO HCIIOJIB30BAHUE BUIEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (pocHOpHBIX yrnoOpeHui,
MOJy4YeHHue, coOupaHue, paclHo3HaBaHWE M H3yYCHHME CBOWCTB aMMHaKa, IPOBEIECHUE
Ka4eCTBEHHBIX pEaKIMi Ha HOH aMMOHHMS U QocdaT-uOH M H3Yy4YEHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHCIOTHI C Mebl0 (BO3MOXKHO
UCIONB30BaHUE BHUIEOMATEPUANIOB), M3Y4YE€HUE MOJETIEeH KPUCTAJUIMYECKUX PEHIETOK ajMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICHHE C TPOLIECCOM aACOpOIMM PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM U yCTPOHCTBOM MPOTHBOrasa, MOIy4YeHue, COOMpaHue, paclio3HaBaHHUE
U U3y4eHHE CBOWCTB YIJICKUCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEAaKLMH Ha KapOoOHAT U
CIWJIMKAaT-HOHBl M W3Y4YEHHE IPU3HAKOB HX INPOTEKAaHUs, O3HAKOMIICHHE C MpPOLyKLIUEH
CUJIMKAaTHOM IIPOMBIIUICHHOCTH, PELICHUE DKCIIEPUMEHTAIbHBIX 3a7ad 110 TeMe «Baxueiue
HEMETaJIJIbl U UX COETUHEHUSD.

MeTtaJu1bl M MX COCIHHECHHUS

OOmast xapakTepUCTHKAa XUMHUYECKUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHUHM HX
nonoxkenus B [lepuonnueckoit cucreme xumuueckux sneMentoB 1. . Menneneesa u crpoeHust
atoMoB. CTpoeHHe MeTayioB. MeTamnueckas CBA3b M METAJIMYECKas KPUCTAIUIMYECKas
pemeérka. OIEKTPOXMMHYECKUN psii HalnpsDKeHHH MeraioB. dusnueckue M XMMHUYECKHE
cBoiicTBa MetajuioB. OOuIMe crnocoObl MmolydeHus MeTtauioB. [loHATHE O KOPPO3UM METaLIOB,
OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3un. CIiaBsl (CTallb, UyTyH, AIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lerounbIe MeTaIUIBL: TOJIOkKEHHE B [leproandeckoil cucteMe XuMHUECKUX 3JIEMEHTOB /.
N. MenpaeneeBa, CTpo€HHE UX aTOMOB, HaXOXJEHHE B mpupoge. PU3NYECKHEe U XUMHUYECKUE
CBOICTBa (Ha npuMmepe HaTpus U Kanus). OKCuasl U TUAPOKCH B! HATpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIIIOB U UX COEIMHEHUM.

[[lenoyHO3eMeNnbHBIE METAUIBl MAarHuii W KajiblMil: mojoxeHue B Ilepumommyeckoit
cucreMe xumuueckux snemeHtoB J[. M. MengeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXKICHHUE B
npupozae. OU3NYECKUe U XMMHYECKME CBOWCTBA MAarHus M Kajlblusa. BaxkHelmue coelnHEHUs
Kanbpus (OKCUM, TUAPOKCUA, cou). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Anmromunuii: nonoxenue B Ilepuoguueckoil cucreme xumudeckux siemeHTos [ .
MenpeneeBa, CTpOEGHHE aTOMa, HaXOXJAeHHUE B npupozae. Puznueckue U XUMUYECKUE CBOMCTBA
aIOMUHUA. AMOTEpHbIE CBOMCTBA OKCHUJA U THPOKCH/IA AIFOMUHUS.

XKeneso: mnonoxenne B Ilepmommueckoir cucreme xumudeckux oanemeHtos J[. U.
MenpeneeBa, CTpOEHHE aToOMa, HaxOXAeHHE B npupozae. Pusnueckue 1 XUMUUYECKUE CBOMCTBA
xeneza. Oxkcupapl, rugpokcuasl u conu skenesa (ll) m xenesa (ll), ux cocras, coiicTBa u
MIOJIyYEHHUE.

Xumuueckuii Ikcnepumenm:

O3HaKOMJIEHHE C o0pa3llaMd METAJJIOB M CIJIaBOB, UX (U3NYECKMMU CBOMCTBAMHU,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO MCIIOIb30BaHHME BHJEOMAaTEpHAalOB),
0CcOOEHHOCTEH B3aUMOJICHCTBUS OKCH/IA KaJIbIMs U HATPUs C BOJOH (BO3MOXXHO HCIOIb30BAHUE
BHJIEOMATEPHUAIOB), HCCIEJOBAHUE CBOWCTB >KECTKOM BOJBI, Ipollecca TOpEeHHUs 3Keie3a B



Kuciaoposie  (BO3BMOXKHO — HCIIOJIb30BAaHME  BHUACOMATEpUAIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PeaKlMii Ha MOHBI: MarHUs, KaJbIUs, alFOMUHUA, IMHKA, xkene3a (l1) u xenesa
(1), memu (1), HaGrOIEHME W OMKMCAHHUE TPOLIECCOB OKPANIMBAHUS IIAMEHM MOHAMHU HATpUs,
KaJusl U KaJblus (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEPUAIIOB), UCCIIEOBaHHE aM(pOTEPHBIX
CBOICTB TUJPOKCH/IA ATFOMUHUS U TUAPOKCUIA IIMHKA, PEIICHUE YKCIIEPUMEHTATbHBIX 33a7a4 110
TeMme «BaxHelnie MeTamibl U UX COSIUHEHUSD.

XHuMHS M OKpYXKaIOIIas cpeaa

BemectBa u MaTepuanbl B MOBCETHEBHOW >KM3HU YelloBeKa. be3omacHoe HCIONb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momours Npu XUMHYECKHUX OXKOrax H
OTpAaBJICHUSX.

XUMHYECKOe 3arps3HeHHE OKpYKaroIel cpeabl (MpeaenbHas JomycTUMasi KOHIEHTpalus
Bemnects, nanee — [1/1K). Pons XxumMuu B pemeHnn 3KOIO0THIECKIX TPOOIIEM.

Xumuueckuii IKcnepumenm:

H3ydeHue 00pa3ioB MaTEPHAIOB (CTEKIIO, CTUIAaBbI METAJJIOB, IMOJIMMEPHBIE MaTEPHAIIHI).

Mesicnpedmemmnwie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M NMpPU U3Y4YEHUU XMMHH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATUH, TaK M MOHSITHIA,
SIBJIFOILIMXCS] CACTEMHBIMHU U1l OTZEIbHBIX IPEAMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIE MOHSATHUS: HAaydHBIH (DaKT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJln3,  CHHTE3,  KilacCUpUKauus,  I[EePUOJUYHOCTb,  HAOJIOJAEHHE,  SKCIIEPUMEHT,
MOJICTTHPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBLIN 3P PEKT, TEXHOTOTUSI, MATEPHAIIBI.

®usuka: MaTepus, aTroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIBbI,
PaZMOaKTUBHOCTb, MOJIEKYJIa, DJJEKTPUUECKUH 3apsii, TMPOBOJHUKH, TOTYINPOBOJHUKH,
TUDIIEKTPUKHU, (DOTOIIEMEHT, BEIIEeCTBO, TeI0, 00bEM, arperaTHOe COCTOSHHE BEIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAUIMYECKas pelEéTKa, CIUIaBbl, (U3WYECKUE BEITUYMHBL,
€IMHULIBI U3MEPEHHU S, KOCMUUECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: dorocunTes, npixanue, Ouocdepa, s3KocHcTeMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIbHBIEC BEILIECTBA.

l'eorpadusi: armocdepa, rugpocdepa, MHUHEpaabl, TOpPHbIE TOPOJbL, IOJE3HbIE
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOT'O OBIIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOI'O 0OIIEero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHUS XUMUHU B €IMHCTBE YIeOHOW M BOCIIUTATEIIBHOMN JCSITEILHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHHCKUMH  COIMOKYJIBTYPHBIMH W  JIYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpPaBHJIAMU M HOpPMaMH TOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUATM3AIUU O0YIAFOIIIHXCSI.

JINYHOCTHBIE PE3YNIBTATHl OTPAKAIOT TOTOBHOCTHh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOH TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIMl M pacIIMpEeHUE OMbITa ACSITETbHOCTH Ha e
OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoOTHYECKOr0 BOCIIUTAHMA:

IICHHOCTHOT'O OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACJIEUI0, TIOHMMAaHUS 3HAUCHUS XUMHYECKONH HAyKH B JKH3HU COBPEMEHHOI'0 OOIIEeCTBa,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(OpMAIHMEH O MEePEeIOBBIX JOCTIKEHUSX U OTKPBITHIX
MHUPOBOW M OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTpOWCTBE
MHUpa 1 00IIEeCTBA;

2) rpakIaHCKOro BOCIIMTAHUS:

NPECTaBICHUSI O COIHAIBHBIX HOPMAaxX M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJJIEKTUBE, ~ KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TIOJIE3HOM,
y4eOHO-UCCIIeIOBATETLCKOM, TBOPYECKOW U JIPYrUX BHUJAX JICATEIHHOCTH, TOTOBHOCTH K
pa3zHO00pa3HOI COBMECTHOM IS TETLHOCTH MPH BBIMOJHEHHH YUEOHBIX, TTO3HABATEILHBIX 33134,
BBITIOTHEHUN XUMHUYECKUX OJKCIICPUMEHTOB, CO3JaHHHM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHWIO W B3aMMOITOMOIIHM B TIPOIECCE ITOW Y4eOHOU NesATEIBHOCTH, TOTOBHOCTH
OlLICHMBATh CBOE TOBEJICHHE W TIOCTYIIKM CBOMX TOBAPHILICH C TMO3WUIMH HPABCTBEHHBIX H
MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIICICTBHIA TOCTYITKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS !

MHPOBO33PEHYECKUE  TPEJACTABICHUS O  BEIIECTBE H  XHUMHYECKOH  peakiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHMMAHHUS  CYNIHOCTH HAYYHOH KapTUHBI MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOJIBI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHON CPEeAod, O POIU
XMMHUU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAINPABIICHHBIC HA TMONYYCHHE HOBBIX 3HAHUU 10 XUMUH,
HEOOXOIUMBIC JIII OOBSCHEHUS HAOJIOIaeMbIX IIPOIECCOB W SIBJICHHM, ITO3HABATEIIHHOM,
MH(POPMALIMOHHOW ¥ YUTATEIbCKON KYIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHON paOOThI
C y4eOHBIMU TEKCTaMHU, CIIPABOYHOW JIUTEPATYpOH, JOCTYIMHBIMU TEXHHYECKUMHU CPEACTBAMHU
WH()OPMAITMOHHBIX TEXHOIOTHIA;

UHTEpeC K OOYYCHHIO M TIO3HAHWIO, JIFOOO3HATEIILHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
caMo00pa3oBaHUIO, TPOSKTHOW M HCCIIEIOBATENbCKON AESITeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIPaBJICHHOCTH W YPOBHSI OOYUCHHS B TATbHCHIIIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBb:

OCO3HAHUE IICHHOCTH J>KW3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIA 00pa3 >XKU3HU, OCO3HAHHE MOCJICACTBHA W HEMPHUATHE BPEIHBIX
NpUBBIYEK (YMOTpeOICHUS aJKOrojs, HApPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOJIOACHUS
MpaBuyl 0€30MacHOCTH TpPH OOpallleHHH C XUMHUYECKHMMHU BEIIECTBAMHU B OBITY U peanbHOMN
KU3HU;

5) Tpy10BOr0 BOCTIMTAHUSI:

MHTEpPEC K MPAaKTUYECKOMY M3yUYeHHIO npodeccuil u Tpya pa3iIndHoOro poja, yBaKeHHe K
TPYAy U pe3yibTaraM TPYAOBOW NEATEIBHOCTH, B TOM 4HCIE Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOp WHIWBHIYAIHHOW TpPaeKTOPUU



MPOJOKEHUsSI 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEmHOW MpodecCuOHANBHON AESITeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHU, TOTOBHOCTh aJallTUPOBATHCS B MPO(ECCHOHAIBHON CpEIe;

6) IKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTMYECKH I11eNIeCO00pa3HOe OTHOIIEHUE K MPUPOE KaK UCTOYHHUKY KM3HU Ha 3emIe,
OCHOBE €€ CYIIEeCTBOBAaHHUS, ITOHUMAaHUE IIEHHOCTU 3JI0POBOTO M Oe3omacHoro obpasa >KU3HH,
OTBETCTBEHHOC OTHOIICHUE K CO6CTBGHHOMy (1)I/ISI/I‘I€CKOMY U TICUXUYCCKOMY 3J0POBbIO,
OCO3HAHUE [IEHHOCTU COOJII0/ICHUS MPpaBuiI 0€30MaCHOrO TOBEJICHUS MPH padoTe C BEIIECTBAMH,
a TaKXKe B CUTYalLUSAX, YTPOKAIOUIUX 3J0POBbIO U KU3HU JIOJEH;

CHOCO6HOCTI/I INPUMCHATL 3HaHWA, ITOJIY4YaCMbIC IIPU HU3YYCHUU XUMHU, OJId PCUHICHUA
3a/1a4, CBSI3aHHBIX C OKPY’KaIOIIel MPUPOAHOIN CPeIoid, VI MOBBIIIEHUS YPOBHS SKOJIOTHUECKOM
KYJIBTYpBl, OCO3HAHHUS TTT00AIILHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM M IMyTel UX perieHust
oCpCACTBOM MCTOAOB XMMHHU, SKOJIOTHUYCCKOIO MBIIIJICHUA, YMCHUA PYKOBOACTBOBATHCA UM B
MO3HABATEJIbHOM, KOMMYHHKATUBHON U COIUAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocrase MCTAINIPCAMETHBIX PE3YJIbTATOB BBLIACIAIOT 3HAYUMBIC JIA Q)OpMHpOBaHI/ISI
MHPOBO33peHUsl OOIIEHAay4YHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUI, TUMoTe3a, (akT, cucTrema,
MIPOIECC, IKCIIEPUMEHT U APYIroe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax 1 MO3BOJISIFOT Ha OCHOBE 3HAHUWH M3 ATUX MPEAMETOB (POPMUPOBATH MIPECTABICHHUE O
LEJIOCTHOW Hay4yHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHble NEHCTBUS (I103HABaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYISATUBHBIE), KOTOpble 00OecrnednBaloT (popMHUpOBaHHE TOTOBHOCTH K
CaMOCTOATCIIBHOMY INIAHUPOBAHWUIO U OCYHICCTBJICHUTO YHCGHOﬁ ACATCIIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Yy4eOHbIe JeiiCTBUS

Ba3oBble Jioruyeckue aeiicTBUS:

YMCHUS HUCIIOJIB30BATh HpI/IéMBI JIOTUYCCKOTO MbBINUICHHUA TIpH OCBOCHUU 3HAHUU:
PaCKpLIBaTh CMBICJI XUMHNYCCKUX HOHATHHU (BI:I)I@J'ISITI: nux XapaKTCPHELIC IIPpU3HAKH,
yCTaHaBIIMBATh B3aHMMOCBS3b C IPYTHMMH MOHSTHSIMH), UCIIONb30BaTh MOHITHS ISl OOBSICHEHUS
OTIENbHBIX (DaKTOB M SBIICHWW, BBIOMPATh OCHOBAaHUS M KPUTEPHH Ui KIACCH(PUKAIIUU
XUMHUYCCKUX BCHICCTB U XUMHUYCCKUX peammﬁ, YCTaHaBJIMBAaTb MPUYUHHO-CIICACTBCHHBIC CBA3U
MeXy 00BEKTaMU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykaAeHus (MHIAYKTUBHEIC, IeyKTUBHbIC,
10 aHa.HOFI/II/I), JACJIaTh BBIBOJbI U 3aKJIIFOYCHH A,

YMEHHE MPUMEHATH B MPOLIECCE MO3HAHUSA MOHATHS (IIPEIMETHBIE U METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XHWMHHU, IPEeoOpPa3OBbIBaTh IIHPOKO
MIPUMEHSIEMbIE B XUMUU MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XUMHueckas ¢opMmyla U ypaBHEHHME XMMHUYECKON peakuu — TIpU pelIeHUuu YydeOHo-
MO3HABATENbHBIX 3a/ad, C Y4ETOM OTUX MOJENBHBIX MPEJICTaBICHUNM BBIABIATH U
XapaKkTepu30BaTh CYIIECTBEHHBIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHUYCCKUX peaKum”I, BBIABJIATH O6IIII/I€ 3aKOHOMCPHOCTHU, NPUYIUHHO-CIICACTBCHHBIC CBA3U U
IIPOTUBOPEYHS B U3YYaEMBIX IIPoOIeccaxX U ABICHUAX.

Ba3oBble uccienoBarebcKue AeiicTBUS

YMCHHUEC HCIIOJIBb30BAaTh IMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HMHCTPYMCHTA IO3HAHUA, a
TaKK€ B KAauyeCTBE OCHOBBI JJs (OPMHpPOBAHHUS THUIOTE3bl IO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHUH;

npuoOpEeTEeHHE OMbITa MO TUIAHUPOBAHUIO, OPTaHU3ALMU W TPOBEICHHIO YYCHHYECKHX
JKCIIEPUMEHTOB, YMEHHE HA0II01aTh 32 XOJ0M IIPOLIecca, CAMOCTOSTENIbHO IIPOrHO3UPOBATH €T0
pe3ynbTaT, (GopMyIUpoBaTh OOOOIIEHHUS M BBIBOIABI MO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
WCCJIETOBAHMSI, COCTABIISATh OTUYET O MpoieTaHHON padorTe.

Padora ¢ nunpopmanmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIUIO PA3TUYHBIX BHI0B
1 GOpM IMpeACTaBICHHS, TOTYYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYUYHO-TIOMYJISIpHAst TUTEpaTypa



XMMHUYECKOI0 COJEepKaHus, CIpaBOYHble TmocoOus, pecypchbl VHTepHeTa), KpUTHUYECKU
OLIEHHBAThH MIPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

yMEHUE IPUMEHSTh pa3IMyHbIe METOIBI U 3aIPOCHI MPH MOUCKE U 0TOOpe MH(OpMaIuU U
COOTBETCTBYIOIIHX JTAHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHUS! y4eOHBIX W TO3HABATENBHBIX 33124
OINpeneneéHHOro THUIa, MPHOOpPETEHUE OMbITa B 00JACTH HCIONL30BaHUS HH(OpPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTUH, OBJIQJICHNE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMpATh ONTHMAJIbHYIO (HOpMYy MpEICTaBICHUS
nH(popMaMu ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/layd HECIOKHBIMU CXEMaMH, TuarpaMMamu,
apyrumu popmamu rpaduky U UX KOMOMHALUSAMUY;

yYMEHHE HCIIONIb30BaTh M AHAJIM3UPOBATH B TIpolecce y4eOHOW M HCCIeN0BATENbCKOM
NesITeNbHOCTA UH(POPMAIINIO O BIUSHUHU MPOMBIIIIEHHOCTH, CEIBCKOI0 X035HUCTBA U TPaHCIIOpPTa
HA COCTOSIHUE OKPY>KAIOLIEH IPUPOJHON CPEBL.

KomMyHHKaTHBHbIE YHUBeEPCAJIbHbIE YUeOHbIe JelCTBUA:

YMEHHUs 3a7aBaTh BOMPOCHI (B Xoie auaigora W (Wiau) JTUCKYCCHH) IO CYIIECTBY
o0cyxnaemMoi TeMmbl, (OPMYIHPOBATh CBOM TPEAJIONKEHHUS OTHOCHTEIBHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHsI IPEICTABIATh MOJTyYEHHbIE PE3yIbTaThl TO3HABATEIBHOMN 1€ATEIbHOCTH B YCTHBIX
U TNHCbMEHHBIX TEKCTaxX; [eslaTh IPE3CHTALUI0 pPEe3yJIbTaTOB BBIIOJHEHUS XHMUYECKOIO
JKCIIEPUMEHTa (J1aOOpaTOPHOTrO OIbBITa, JAaO0OpAaTOPHON pabOTHI IO WCCICIOBAHUIO CBOKCTB
BEILIECTB, YUeOHOTO IIPOCKTA);

yYMEHHsI y4eOHOr'0 COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABaTENbHOH U
HCCIIEIOBATEIbCKON JEATENIFHOCTH NPH PEIICHHH BO3HHUKAIOIIMX MpoOJeM Ha OCHOBE YyuéTa
O0IIMX MHTEPECOB M COrJacoBaHUSA NO3MLMKM (00CYXAeHHsS, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIMSI COBMECTHBIX JEUCTBUM, OINpe/ie]IeHHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOM pa0OTHI U IPYTHE).

PeryisiTuBHbBIE YHHBepcaabHbIe yueOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITEIBHO OMPEENATh LEedN ACITeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M TNPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMPATh
HauOonee H¢¢eKTUBHbIE CHOCOObI pelleHHs y4yeOHbIX U I03HABATENIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTaBIISITh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIM alroputM ACUCTBUNA TpH
BBIMIOJIHEHUH 33JaHUN C y4€TOM IMONy4YeHHs HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUIX, OLIEHUBATh COOTBETCTBHE IMOJTYYCHHOTO pPe3ysIbTara 3asBICHHOW LIENH,
YMEHHE HCIOIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, MIpe/ijlaraéMble B YCIIOBUU 3aJaHUA.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX peE3yAbTATOB IO OCBOSHHIO O0S3aTEIBHOTO COACPIKAHUS,
YCTaHOBJICHHOT'O JaHHOW (QenepanbHOl pabodyelt mporpaMMoi, BBIACIAIOT: OCBOCHHBIC
o0yJaroIMMHCS HaydHble 3HAHHUS, YMEHHUS W CIOCOObl JeicTBui, cnenuduueckue uIs
MPEeIMETHOW 00MacTu «XUMHs», BHIBl JIEATETLHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TIPEOOPA30BAHNIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CHTYAIIHsX.

K koniy oOyuenus B 8 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI

OTpaxarb C()OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUN:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSATHUN: aTOM, MOJEKYJa, XUMUYECKUN 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOAHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAsI aTOMHasi W MOJICKYJSIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBasl JOJII XUMHUYECKOro JJIEMEHTa B COEJUHEHHH, MOJSAPHBIA 00BEM, OKCHU[,
KHCJIOTa, OCHOBAaHME, COJb, 3JIEKTPOOTPHULATENIBHOCTh, CTENEHb OKHMCICHUS, XHMHYEcKas
peaknus, KiacCH(pUKAIUg pPEaKUUil: peakiuu COSAMHEHUS, PEaKUUU Ppa3JIoKEHUs, pPeaKlIuu
3aMEIeHHs], peakiiuu 0OMEHa, IK30- U SHJIOTEPMUUECKHUE PEAKIINH, TEIJIOBOU 3(DEKT peakinm,
SIPO aTOMa, IEKTPOHHBIN CI0W aToMa, aTOMHas OpoUTaIb, paauyc aToMa, XUMUYECKasi CBS3b,
MOJISIpHAsT U HETOJISIpHAsh KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHOH, PacTBOP,
MaccoBasi JI0oJIsl BemlecTBa (TPOIeHTHAst KOHIICHTPAIIKsI) B pacTBOPE;



WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MTOHATUIN U PUMEHATh 3TU MOHATUS NIPH
OIHMCAaHUU BEIIECTB U UX NPEBPALLEHUI;
HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBlieHUS (OpMyJd BEIIECTB U ypaBHEHUN
XUMUYECKUX PEaKIUi;
OIpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEJUHEHMSX, CTETIEHb OKUCIICHMUS
JJIEMEHTOB B OMHApHBIX COEIMHEHMSX, IMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KIIACCy
COEMHEHMH 1Mo GpopMyiaM, BUI XMMHUYECKOH CBsI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSIX;
packpsiBaTh cMmbich [lepuogndeckoro 3akona JI. . MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHHUE
MIEPUOANYECKON 3aBHUCHMOCTH CBOWCTB XHUMHYECKMX DJJEMEHTOB OT HX TIIOJOXKEHUS B
[leproauueckoit cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEILIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOraipo;
OINUCHIBATh W XapakTepusoBaTh TaOnmuuHyio (opmy Ilepuonudeckoil CHCTEMBl XUMHYECKHUX
3JIEMEHTOB: pa3IMyaTh MOHITUS «TJIaBHas noarpymnmna (A-rpynmna)» u «mnodounas noarpymnmna (b-
IpyIIa)», Maible U 00JbIINE IEPUOABL, COOTHOCUTh 0003HaUYEHUs!, KOTOPbIE UMEIOTCS B TalunLe
«Ilepnonuueckass cucrema xummuyeckux diemeHToB JI. M. MenneneeBa» ¢ YHUCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsia sapa, oOriee
YHCIIO0 3JIEKTPOHOB M paclpeieNeHue UX 110 3JIEKTPOHHBIM CIIOSIM);
KJIaccu(UIMPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPIraHMYECKHE BEIECTBA, XUMUUYECKUE PEaKIIuU
(M0 4KCIy ¥ COCTaBY YYAaCTBYIOLIUX B PEAKI[UU BEIIECTB, M0 TEIUIOBOMY 3PPEKTY);
XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB PA3IMUYHBIX KIJIACCOB,
MOATBEP)KJasl  ONMCAHME IpUMEPAMHM  MOJIEKYJIIPHBIX  YPAaBHEHHUH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIUN;
IIPOTHO3UPOBAaTh CBOICTBA BELIECTB B 3aBUCMMOCTH OT MX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH MTPOTEKAaHUS XUMHUECKUX MPEBPAIICHNUN B Pa3IMUHbIX YCIOBUSAX;
BBIUUCIIATH OTHOCUTENIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MacCOBYIO JOJIIO
XMMHYECKOTr0 3JIeMEHTa MO (GopMyse COeIUHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOAMTDH PACUETHI [0 YPAaBHEHUIO XMMHUECKON peaKkuu;
IIPUMEHSTh OCHOBHBIE ONEPALlUU MBICIUTENBHON IEATEIbHOCTH — aHAJIU3 U CHUHTE3, CPAaBHEHHUE,
000011IeHe, CHCTEMAaTHU3alNI0, KIACCH(PHUKALINIO, BBISBJICHUE TPUYUHHO--CIICJICTBEHHBIX CBSI3EH
— IS U3y4eHHUS CBOWCTB BEUIECTB M XUMHYECKHUX DPEAKIHM, €CTECTBEHHO-HAayYHbIE METOJIbI
MO3HAaHUs — HaOMIoJeHUe, W3MEpPEeHHe, MOJCIUPOBAHUE, OSKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN );
ClIeZIoBaTh MpaBHJIaM I10JIb30BaHMsI XMMHUYECKON MOCYIOH U J1aOOpaTOPHBIM 00OpYAOBaHHEM, a
TaKKe MpaBuiiaM OOpaIeHUs ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSAMH IO BBITOJTHEHHIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB IO IMOJYYECHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopona M KHCIOpOJA), NPUTOTOBJIEHHIO PAcTBOPOB C ONpPENENEHHONM MacCcoBOW Joiei
pPAcTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTb U IPOBOAUTH XHUMHUYECKHE OSKCIIEPUMEHTHI 110
pacrlo3HaBaHMUIO pPAcTBOPOB IIEJIOYEH M KUCJIOT C [OMOUIbI0 HMHJIMKATOPOB (JaKMYycC,
(benondTanenH, METUIIOPAHK U IPYTUe).

K xoHny oOyueHus B 9 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaxaTb C()OPMHPOBAHHOCTD y 00yUAIOIIUXCA YMEHUM:
PacKpbIBATh CMBICI OCHOBHBIX XMMUYECKHMX HMOHATHUN: XUMUYECKUN IJIEMEHT, aTOM, MOJIEKYyJa,
HUOH, KaTWOH, aHWUOH, TIIPOCTOE  BELIECTBO, CIOXKHOE  BEIIECTBO,  BaJEHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHCIEHHUS, XMMMUYECKas pEakKlus, XUMHUYECKas CBS3b,
TeII0BON 3(PeKT peakunu, Mosb, MOJSPHBIA 00BEM, PACTBOP, IEKTPOIUTHI, HEIIEKTPOIUTHI,
ANIEKTPOJINTUYECKAsT JUCCOLMALUS, PEAKIUHM HOHHOrO OOMeHa, KaTaiau3aTrop, XMMHUYECKoe
paBHOBecHe, OOpaTHMble U HEOOpaTHMble pPEAaKIHH, OKUCIUTEIbHO-BOCCTaHOBHUTEIbHbIC
peaKiuu, OKHUCIHUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAaHOBJIEHHME, aJUIOTPOMUS,
amM(OTepHOCTh, XUMUYECKAsl CBSI3b (KOBAJIEHTHAsl, MOHHAs, METAIIIMUECKasi), KpUCTaJUIMyecKast



pemeérka, KOppO3Us METAUIOB, CIUIABBI, CKOPOCTh XMMHMYECKOM pEaKIMH, MPEeNeiIbHO
nonycrumas koHuenTpauus [1/IK Benectsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHAThH 3T MOHATHUS IPU
OINHMCAaHUU BEIIECTB U UX MIPEBPALLECHUM;

WCIONB30BaTh XUMHUYECKYI0O CHMBOJHMKY JUISi COCTaBJIEHUS (POpMyN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIIN;

OIPENENATh BAJEHTHOCTh W CTENEHb OKHUCIEHUS XUMHUYECKMX D3JIEMEHTOB B COCIUHEHUSX
Pa3IMYHOrO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUH IO
(dhopmynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MOHHAs, METAJUINYECKasi) B HEOPTaHUYECKUX
COEMHEHMX, 3aps)l MOHA IO XMMHUYEecKol (opmysie, XapakTep cpellbl B BOIHBIX pacTBOpax
HEOPraHWYECKUX COCIUHEHUM, TUIl KPUCTAUINYECKON PEIIETKM KOHKPETHOIO BELIECTBA;
packpbiBaTh cMbich Ilepuommueckoro 3akona JI. M. MenneneeBa W JIEMOHCTPUPOBATH €TI0
[IOHMMaHME: OIMCBIBaTh M XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuoanyeckoit cuctembl
XMMHUYECKUX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «TJaBHas noarpymna (A-rpynmna)» U «1noOoudHas
noarpynna (b-rpymnmna)», Maneie u OonbliMe NEPUOAbI, COOTHOCUTh 00O3HAYEHMs, KOTOpPbIE
UMEIOTCS B MEPUOAMYECKON TaONuIEe, C YUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHHsSI aTOMOB
XUMHAYECKHUX 3JIEMEHTOB (COCTaB M 3apsij siapa, oOIIee Yncio IEKTPOHOB U pacipeesieHHe uX
T10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH OOIIMEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB
U UX COCOVHEHMM B IIpEleNax MalbIX IEPUONOB U IJIaBHBIX HMOAIPYII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaccu(pUIUPOBATh XMMHUUYECKHE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMHUECKUE PeaKIHU
(Mo 4YMcIy M COCTaBy Y4YacTBYIOUIMX B PEAKUUU BEIIECTB, MO TEIUIOBOMY 3(deKTy, Mo
WU3MEHEHHUIO CTENEHEN OKUCIEHNSI XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATh) OOLIME M CHElU(PUUECKUe XMMHYECKHE CBOWCTBA IMPOCTHIX U
CJIOKHBIX BEUIECTB, MMOATBEPKasi ONMMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

COCTaBJIATh YPABHEHUS JIEKTPOIUTUYECKON JUCCOLUALMN KACIIOT, IEJI0YEN U CONEH, ITOJIHBIE U
COKpalllEHHbIE ypaBHEHUs peakiii MOHHOro oOMeHa, ypaBHEHUS PEeaKLUi, MOATBEPIKIAOIINX
CYLIECTBOBaHHE FEHETUYECKOM CBSI3U MEX/1y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MTOCPEACTBOM COCTABICHUS
9JIEKTPOHHOTO OanaHca 3TUX PEaKIUi;

IIPOrHO3HPOBATh CBOKWCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHMSI, BO3SMOXXHOCTH TP OTEKAHUS
XMMHUYECKUX MPEBPAILECHNUN B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISITE OTHOCUTENIbHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAacChl BELIECTB, MacCOBYIO JIOJIO
XMMHYECKOI0 3JIeMEeHTa M0 (opMyse COECIUHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOU PEaKIIUU;

co0Iro/1aTh MpaBuiIa MOJIb30BAHUS XMMHUYECKON MOCYyJoi U J1TabopaTOpHBIM 00OpYJOBaHUEM, a
TaKKe MpaBUia OOpallleHUs] C BELIECTBAMU B COOTBETCTBUHM C MHCTPYKLUSMHU IO BBINOJIHEHUIO
7a00paTOPHBIX XWMHUYECKUX ONBITOB IO IMOJYYECHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa ¥ yriaekucioro rasa);

MIPOBOAMTH  PEAKLMM, MOATBEP)KIAIONIME KAYECTBEHHBIM COCTaB Ppa3IMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHar-, docdar-, cunmkar-,
cynb(dar-, THAPOKCUA-UOHBI, KATUOHbBI AMMOHHMA M HMOHBl H3YYEHHBIX METAJJIOB,
MIPUCYTCTBYIOLME B BOAHBIX PACTBOPaX HEOPraHUUECKUX BEILECTB;

MIPUMEHSTh OCHOBHBIE ONEPAIlMU MbICIUTENbHON EATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHUE,
0000111eHNe, CUCTEMAaTH3alluI0, BbISIBIEHUE MPUUYMHHO-CIIEJCTBEHHBIX CBS3€H — A M3y4eHUs
CBOWMCTB BEIIECTB M XUMHYECKHX pEaKLUH, €CTECTBEHHO-HAYYHBIE METOJbl IO3HAHUSI —
Ha0JI0/IeHUE, U3MEPEHUE, MOJEITUPOBAHNE, SKCIIEPUMEHT (pEeasIbHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kosn4yecTBO Yacon
Ne HanMeHoBaHMe pa3jaeioB U TeM DJIeKTpOHHbIe (LM (ppOBbBIE)
n/n | nporpamMmsl Bcero Konrpoaeusre HpakxTuieckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThbI padoThbI
Pa3nea 1. [lepBoHavabHble XMMHUYeCKHE MOHATHSA
1.1 22224:[5:303;:?{}1?;8: gsgsf;zecxoﬁ 5 2 bubmmorexa [IOK
ESTCITBHOCTH HCIIOBEKA https://m.edsoo0.ru/7f41837c
19 BemecTBa u XumMmuueckue 15 5 bub6munoreka [JOK
peakinuu https://m.edsoo.ru/7f41837c
HWroro mo pazneny 20
Pa3nen 2. BaxxHeiilmme npeacTaBuTe/Ii HEOPraHu4eCKMX BelleCTB
21 Boznyx. Kucnopoa. ITonsitue 06 6 1 bu6mmoreka [JOK
OKCHJIaX https://m.edso0.ru/7f41837c
29 Bonopoa.Ilonsitue o kuciorax u 8 1 1 bu6mmoreka [JOK
COJISIX https://m.edsoo0.ru/7f41837c
23 Bopna. PactBopsr. [Tousitue 06 5 1 1 bub6mmoreka [JOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCChI 11 1 1 bubmuoreka [JOK
HEOPraHMYECKUX COCTMHECHUI https://m.edsoo0.ru/7f41837c
HWroro no pazaeny 30

Pasnen 3. llepnoanuecknii 3axon u [lepuognyeckas cucrema xumudeckux 3jiemenToB JI. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIIHU

[Teproauueckuii 3aK0H U

31 [lepuoauueckas cucrema 7 bubnunorexa [IOK
' XUMHYECKUX d1eMeHTOoB 1. 1. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aToma
XuMHYecKasi CBS3b.
3.2 | OkucIuTEeNnbHO- 8 1 bubamorexa TOK

BOCCTAHOBHMTC/IBHBIC PCAKIIMH

https://m.edsoo.ru/7f41837¢c
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bub6munoreka [JOK

Hroro no pasneny 15 https://m.edso00.ru/7f41837¢
b 3 bubmuoreka [JOK

€3€pBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosauvecTBo 4yacoB DJIeKTPOHHbBIE
Ne HaumeHnoBaHue pa3/iesioB U TeM (undgposbie)
n/n NporpaMmblI Bcero Konrpoanupie | Tpaktiyeckue o0pa3oBaTe/IbHbIE
padoTbI padoTbI pecypesI
Pasnea 1. BemecTtBo M XMMHYECKHE PeaKIUH
11 [ToBTOpenue u yriyOnenne 3HAaHUH OCHOBHBIX 5 1 bubmmoreka [JOK
pasziesnoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTUYECKAS TUCCOLUALIHSL. 5 1 1 bubnmoreka [JOK
XUMHYECKUE PEaKIMK B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. HemeTanibl M MX coeIUHEHUSI
21 OO01mast xapaKTepUCTHKA XUMUYECKHX 4 1 bub6mumoreka IIOK
snementoB VIIA-rpymmsl. ["amorens https://m.edsoo.ru/7f41a636
22| onevennos ViApynes Copar ot 6 Bubmorera LIOK
COCITHHEHIS https://m.edsoo.ru/7f41a636
OO01mmas XxapaKTeprCTUKa XUMHUIESCKHIX
2.3 9neﬁeHTo§ VA-lspynnH. Azor, hochop u ux 7 1 ﬁgg?ﬁ?:z;i&?ﬁ? 413636
COCITMHECHHSI
24| onevennos MAcrpytines Vesepon n spewsui | 6 ) p | Bubmorexa LIOK
1 HX COCTHHEHIS https://m.edsoo.ru/7f41a636
Wroro mo paznueny 25
Pa3nen 3. MeTa/uibl M X COeIMHEHUS
. bubnnoreka [JOK
31 Obuwpe CBOHCTBA METaIIoB 4 https://m.edsi.ru/7f41a636
3.2 Baxwuetinme MeTamibl ¥ UX COSTUHCHUS 16 1 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a636
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Wroro no pazneny 20

Pasznea 4. Xumus U OKpy:Kaomas cpeaa

4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 BH6H,HOTeKa LOK
https://m.edsoo.ru/7f41a636

Hroro mo pasnueny 3

PesepBHOE Bpems 3 BH6H,HOTeKa HOK
https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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ITOYPOYHOE INIJIAHUPOBAHHUE

8 KIIACC
No KosmnuecTBo yacoB Tara JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero KonTposasbnbie | [IpakTuyeckue w3yaeHus o0pasoBaTejibHbIE
padoThbI padoThbI pecypcbl
1 [Ipenmer xumuu. Posb XUMUH B )KU3HU 1 bub6nunoreka [JOK
yesoBeka. Tesa u BelecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX IMO3HAHKS B XUMHUHU 1 bubmaorexa HOK
https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1ab0paTOpuu U IPUEMBI 1 bubnuoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
4 Yucreie BemecTsa U cMmecu. CriocoObl 1 bu6munoreka [JOK
paszieneHus cMecei https://m.edsoo.ru/ff0d26ca
S| cweoel (na mpwmiepe omcran nosapennori | 1 Butmiorea LIOK
COJIH)» https://m.edsoo.ru/ff0d28c8
bub6mmorexa [JOK
6 | ATOMEI H MOTEIYIEI L PtpsJim adson rfi0d2s6e
7 XHWMHUYECKHUE ITIEMEHTHI. 3HAKU (CUMBOJIbI) 1 bubmmnorexa [IOK
XUMHYECKHMX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa IIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d2d50
10 ?(?L(qulg():f;?{ﬂ;g;ifyflzc.:?:i;{e:;gzz.aTOMOB 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJICMCHTOB
11 OtHocuUTeNIbHAs aTOMHAs Macca. 1 bu6muoreka [{OK
OTHocHTENbHAsE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
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MaccoBas 1019 XUMHYECKOI'0 DJIEMEHTA B

bu6nmnorexa [JOK

12 COCIIMHEHUU https://m.edsoo.ru/ff0d350c

13 KonnuectBo BeniectBa. Monb. MonsipHas bubmuoreka LIOK
macca https://m.edso0.ru/ff0d5230

14 ®Ou3NYeCKUe U XUMHUUYECKUE SIBJICHUS. Bbu6munorexa [JOK
XuMHUUECKasi peaKIus https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U yciaoBus IPOTEKaHUS bubmmnorexa [IOK
XMMHYECKHX peaKIuit https://m.edsoo.ru/ff0d3al16

16 3aKOH COXpaHEHUSI MACChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88

17 Breraucnenns koaudecTBa, MacChl BEIIeCTBA bu6mmoreka [{OK
110 YPaBHEHHUSIM XUMHUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d5708

P P ———— bubmotera LIOK
obMeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBbIN- Bu6muorexa LOK

19 pHuMKIONEMCT. O6obIICHNE 1 https://m.edsoo.ru/ff0d40c4
cUCcTeMaTH3alus 3HaHUHI B :

20 Kontponbnas padora Nel mo teme bubmmnorexa [IIOK
«BeliecTBa M XUMHUYECKHE PEAKITHI) https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CoctaB Bo3Iyxa. Bubmorexa [[OK

21 | Kucmopoq — 3JIeMeHT U TIPOCTOE BEIIECTBO. https://m.edsoo.ru/f0d448e
O30H Am. :
duznyeckre U XUMHUYECKHE CBOMCTBA Bubmorexa [[OK

22 | xucnopoja (peakluu OKUCIEHUs, TOPEHHE). https:/m.eds0o.ru/ff0d4614
ITousarue 06 okcumax E— :

| St sonyiema st B LOK
aDOPITOPHIL 1 TIPOMBIIILL ' https://m.edsoo.ru/ff0d497a
[IpumMeHeHne Kucaopoja
TernnoBoii 3¢ (hexT XUMIUUECKOH peakiny, Bubmiorexa [[OK

24 | MOHATHE O TEPMOXUMHYECKOM ypaBHEHUU,

9K30- 1 SOHAOTCPMHUYCCKUX PCAKIIHUAX

https://m.edsoo.ru/ff0d4790
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TorumBo (He(Th, yroiab U METaH).

Bbu6mmnorexa [JOK

25 | 3arpsi3HEHHE BO3/AyXa, CIIOCOOBI €T0 https://m.edsoo.ru/ffoddcda
MIPEIOTBPAIIECHHUS
26| dlonyenme n cobmpanne smetoposs Bubmiorexa LIOK
i oip pOAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €r0 CBOMCTBY
27 Bonoposi — 3aeMeHT 1 mpocToe BEIIECTBO. bu6maunoreka [JOK
HaxoxieHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 DU3NIECKHE U XMMHUYECKIE CBOMCTBA bu6muoreka [[OK
Bosiopojia. [IpuMeHeHue Boiopoia https://m.edsoo.ru/ff0d4dd0
29 [TonaTre o KUCI0TaX M COJAX bubmiorexa OK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0sI oNyueHus BOAOPOa B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31| dlonyaenme n compame soopona Bufmmorexa LIOK
7 HP AopOa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. " bubnuoreka [JOK
32 | MonsipHbIii 006EM ra3oB. 3aKOH ABOTaapoO https://m.edso0.ru/ff0d542e
gy | P e, o s Bumorra LOK
oMY y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00BEMY
o | P oo e o g BuGmorrs LOK
pear N https://m.edsoo0.ru/ff0d5708
OTHOIIICHUI Ta30B
35 duzndeckre 1 XUMHUYIECKIE CBOMCTBA BOIEI buobmorexa [JOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [ToHsTHE 00 bubnuoreka [JOK
HHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. Haceliensbie u Buborexa LIOK
37 HEHACBIIIEHHBIE pacTBOpbl. MaccoBas J10J1st

BCIIECTBA B PaCTBOPE

https://m.edsoo.ru/ff0d5b40
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[Tpaktuyeckas pabora Ne 5 mo Teme
«ITpuroroBiieHrE paCTBOPOB C

bub6mmorexa [JOK

38 OIpeIeIEHHON MacCOBOM JToIeit https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOI'O BELIECTBA
39 KonTtponbHas padora Ne2 mo teme bubmoteka [JOK
«Kucaopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIBI: COCTaB, KiIaccudUKaIus, bu6maunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g |mmyemen oo oo B LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHHS: COCTaB, KIIaCCUPUKAIIUS, bubnuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITonydeHue 1 XUMHUYECKHE CBOWCTBA bubmmnorexa [IOK
OCHOBaHH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kitaccupukanus, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 | [lonmy4yeHue M XUMHYECKHE CBOMCTBA KUCIIOT bubmmorexa IIOK
https://m.edsoo.ru/ffOdfee2
16 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubnuorexa [JOK
MOJYYEHHUs, XAMHUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTnueckas pabora Ne 6. Pemenue
47 | PKCTICPHMEHTATLHBIX 33724 MO TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCCHI HEOPTaHMUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernyeckast cBsI3b MEXY Klaccamu bubmmnoreka [{IOK
HEOPraHMYECKUX COEAMHEHUI https://m.edso0.ru/00ad9a50
49 | O0OoOImeHNE U CUCTeMATH3AIIHS 3HAHUI bubmmorexa IIOK
https://m.edsoo.ru/00ad9cb2
'I'<OHTpOJ'II)Ha$I pabora Ne3 mo Teme Butmorexa LIOK
50 OcHOBHBIE KJ1aCChl HEOPTAHUYECKUX

coequHeHui"

https://m.edsoo0.ru/00ad9ela



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HepBBIe ITOIIBITKH Knaccu(bmcaunn

51 | xummuueckux 3nemeHToB. [ToHsITHE O rpynIax bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
ITepnoamueckuii 3akoH u Ilepromndaeckas
52 CI/Iec?Te(:/Ii XI/IGI(\:/II/I‘le(ijI/I)(: 3J'IeMeeII;T(())]§[ ji| eISI : bubmorexa LHOK
o https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 | Ilepuompl, rpynbl, MOATPYIIIIEL bubmmorexa TIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX sJIEP. bubmmnoreka [IOK
H30T01161 https://m.edsoo.ru/00ada342
g5 | oo snepom oboonss s Butmorra LOK
T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTuka XUMUYECKOr0 BJIEEMCHTa I1o Bubmiorexa [[OK
56 ero noyioxeHuto B [leprogudeckoit cucreme httos://m.ed 100adag24
PS://M.eds0o0.ru ada
JI. 1. MenpaeneeBa
3nauenue [leprnonnueckoro 3akoHa s
57 pa3BuTUA Hayku U npaktuky. /1. 1. bubnuoreka LIOK
MeneneeB — y4€HBIN, Meaaror u https://m.edsoo.ru/00ada96e
IpOKIAHUH
58 DIIEKTPOOTPHUIIATETHFHOCTh ATOMOB bubmuoteka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnasg xuMHu4JecKasi CBsI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 | KoBaneHTHas moysipHasi XUMHAYECKast CBSI3b bubmmorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsipHas XUMHYECKas CBS3b bubnmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKHCIICHUSA bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAaH OBUTEIIbHBIC bu6munoreka [JOK

peaKIuu

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

bu6nmnorexa [JOK

64 | OKucCIUTENU U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
65 Kontponbnas padora Ne4 o teme 1 bubmuoreka LIOK
«Ctpoenue aToma. XMMHUYECKas CBS3b) https://m.edso0.ru/00adb486
66 PezepsHblii ypok. O6001meHne n 1 bubmuoreka [IOK
CHCTeMaTH3allUsl 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepsHblii ypok. O600meHue n 1 bubmuoreka [IOK
CHCTeMaTH3allUsl 3HAHUH https://m.edso0.ru/00ad9cb2
68 PesepsHblii ypok. O600meHue n 1 bubmuoreka [IOK
CHCTeMAaTH3anus 3HAaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KoaudecTBo 4acoB

DJIeKTpPOHHbIe U poBbIE

N Tema ypoka K 1 Hata o0pa3oBaTte/bHbIE
/i yp Beero oHTpoJbHble | IIpakTHueckne e p
padoThI padoThI pecypchl
ITepuogmueckuii 3akoH. [lepuoanyueckas
1 cnfTeMi XUMHYECKHUX 3J1eMEHTé)IB i Y| 1 bubmaorexa HOK
T https://m.edsoo.ru/00adb59e
MenpeneeBa
AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
2 )?:I/IM(i/Iq()ecigx(Z:HeMeHEOBeHZ BBI)S TO éi 1 bubamoreia TOK
PERIX TP https://m.eds00.ru/00adb6b6
MIEPUOIOB
Knaccudukanus u HoMeHkIaTypa bubamnoreka [IOK
3 1 .
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMH4eCKOU CBSI3U U THIIEI bu6mmoreka [[OK
4 N 1 )
KPUCTAIITHYECKUX PEMIETOK https://m.edsoo.ru/00adbact
Kontponbnas padora Nel mo teme
5 «IToBTOpeHue u yriyOneHne 3HaHuH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiiacca
Knaccudukarus XuMuuecKkux peakuui mo bubnuoreka LIOK
6 1 .
pa3InYHBIM MMPH3HAKAM https://m.edsoo.ru/00adbch0
[IoHsiTHE O CKOPOCTH XUMUYECKOM
7 €aKIuuU HOHSII;I/IG 0 TOMOI'€HHEBIX U 1 bubmuorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PeaKIMsIX
[ToHsATHE 0 XUMHUYIECKOM PABHOBECHH.
DaKTOophl, BIUSIONIAE HA CKOPOCTh bubnuoreka [JOK
8 . 1 .
XUMHUYECKON peakliy U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'0 PABHOBECHS
OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIC bub6munoreka [JOK
9 1 .
peakinuu https://m.edsoo.ru/00adcade
10 Teopus 27IEKTPOIUTUYECKON JUCCOLMALINH. 1 bubmuoreka [IOK
CuiibHBIE U clTa0bIe 3JICKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHUsI peaKkuil 1 bubamnoreka [IOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

https://m.edso0.ru/00add448

XUMHYECKHAE CBOMCTBA KUCJIOT U

bub6nunoreka [JOK

12 OCHOBAHHUH B CBETE MpeACTaBICHUI 00 ;
3JIEKTPOIMTUYECKOM AUCCOLUALIUH https://m.edso00.ru/00add5d8
XUMHUYECKUE cBOMCTBA conteii B cBeTE Bubmorexa [OK

13 MIPEICTABICHUM 00 JIEKTPOITUTHIECKOM https://m.eds00.ru/00add8h2
JIUCCOLIMAIAT E— :

. bubnuorexa [JOK

14 HowsaTue o ruapom3e coreii https://m.edsoo.ru/00add9d4

15 O0001IeHe 1 cucTeMaTU3alus 3HaHui Egsgl;llcr)]:ee%i,(iorﬁ/OOa ddd12

16 [Tpaktuueckas padora Ne 1. «Pemenue bubnuoreka [JOK
9KCIIEPUMEHTAJIBHBIX 337129 https://m.edsoo.ru/00addbfa
KonTtponbsHas padora Ne2 mo Teme Bubmorexa [[OK

17 «INEKTPOTUTHUYECKAS TUCCOLUALIUS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)» T '

18 OO01mas xapakTeprCcTUKa FaJIOreHOB. Bbubnmoreka [JOK
XUMHUYECKHE CBOMCTBA Ha MTPUMEPE XJIopa https://m.edsoo.ru/00addfe2
X70poBOIOPOI. E:OJISIHaSI KHCIIOTA, Bubmiorexa LIOK

19 XUMHYECKHE CBOMCTBa, MOyUEHHE, https://m.eds00.ru/00ade104
MIPUMEHEHHUE — '

20| dlonyeenme commit caons, miyce Bumoreka LIOK
o8 CBOHCTEY https://m.edsoo.ru/00ade348
BBI‘H/ICJ'{GHI/IH M0 YpaBHEHUSAM XUMHUYECKUX Bubnmorexa LOK

21 peaxIui, ecu OJJMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE — '

29 OO6mmas xapakrepucTuka 31eMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIC MOI[I/I(l)I/'I.KaHI/II/I CepBI.. Butmorexa LIOK

23 HaxoxaeHue cepol U €€ COeIMHCHHI B

npupoae. XuMUUECKHUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBonopof, cTpoeHue, pusndeckue u

bu6nmnorexa [JOK

24 XMMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
25 guamaccuae n xuvaecre osoficrsa BuGmiorera LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XHUMHYECKUE PEAKIUH, JIEIKALUE B OCHOBE
o | oMo cocels o B LOK
p i N https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKpY Karouleil cpeabl
COEIMHEHHSIMH CEPbI
Brraumcnenre MaccoBoif 10K BEIXOA bu6mmoreka [JOK

27 .

IPOIYKTa PeaKInU https://m.edsoo.ru/00adec8a
OO0mras xapakTeprucTuka 3JeMeHToB VA-
rpymibl. A30T, pacipoCTpaHEHUE B bubnmnoreka [HOK

28 )
npupose, GU3NYECKHE U XMMUYCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHaK, ero QU3NIecKue U XUMUIECKHUE bubmmnorexa [IIOK
CBOWCTBA, MOJYyYCHUE U IPHMEHCHUE https://m.edsoo.ru/00adf004

30| lonyatnme e, wsyene oro buGnorera LIOK

YT 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCIoTa, €€ GU3NIECKHUE U bubmoteka [JOK
XMMUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHUE HUTPATOB U COTEH

30 aMMOHHS B KQUECTBE MUHEPAIbHBIX Bbubnmorexa [JOK
yao0peHnii. XUMHYEeCKOe 3arps3HeHNE https://m.edsoo.ru/00adf518
OKpY’Karollen cpeJibl COeIMHEHUSIMHU a30Ta

33 g))(())(f(%)(()) pI;ISIKISII:éIJI((i))f; (bQ?IE;HEI\éZII;IHe u bubmorexa HOK

P L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJYYEHUE
34 Hcnonb3oBanue pocdaroB B kauecTBe bubnuoreka LIOK

MHUHEpaJIbHBIX yJI00peHUMH. 3arps3HeHne

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

IPUPOJIHON cpenbl pocharamu

VYrnepon, pacpocTpaHeHHe B TPUPOJIE,

bu6mmoreka [JOK

35 (bU3HYECKHEe U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriepona, ux Gpu3nueckue u
36 XHMUYECKHE CBOMCTBA. DKOIOTHUCCKUE Bbu6munorexa [JOK
poOJIEMBI, CBSI3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepoza (1V)
37 VYronapHas KUCI0TA U €€ COlu bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
o
3 | Tiongronme ymermerororm Bumorera LIOK
. " https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiids Ha KapOOHAT-HOH
IlepBoHavanbHbBIE TOHSATHS
39 OJFI;H(;/I%CKHX Beeme(::TBax K(;?( 0 bubmuorexa [TOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSIX YTIIepo/ia
40 KpeMHunii u ero coequHeHUS Budmorexa HOK
https://m.edso0.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 3a/a4 110 TEME but6mmoreka [JOK
«BaxkHeHIme HeMETaJUIbI U UX https://m.edso0.ru/00ae0bf2
COCIMHCHHUSY
KonTponsHas padora Ne
42 «lga)KII){(;iflmze Eef/loeTiJJI\fISI EoﬂieMe buodmiorexa [JOK
https://m.edsoo.ru/00ae0el8
COEIMHEHUSDY
OO0mras XxapakTepruCcTUKa XUMHIECKUX
3JIEMEHTOB — METAJNIOB. MeTaiindueckas bubmmoreka [[OK
43 ]
CBSI3b M METAUTMYECKAs KPUCTAILTHYCCKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA METAIIIIOB
XHUMHYECKHE CBOMCTBA MET B.
44 SHeKTp?)():(HI\/EI:HC‘—IeOCK(I:/Iﬁ 211)5[; HeellleIJ;)(;m(eHm‘/i bubmorexa IIOK
https://m.edsoo.ru/00ae1156
METaJIJIOB
45 OO0mme cmocoObl MOTYYSHHUST METAJLIOB. bubaunoreka [JOK



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

CruiaBbl. BerauciieHust o ypaBHEHUSIM
XUMHUYCCKHUX PEaKIHid, €CITU OIMH U3
pPEareHTOB COACPKUT MPUMECH

https://m.edso00.ru/00ael1156

46 [TonsiTve 0 KOPPO3UU METAIIIIOB BH6H_HOTeKa LOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [{OK

47 Llenoureie meranb! https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK

48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U KaJTUS https://m.eds00.ru/00ae14b2

49 [llenoyno03eMenbHBIC METAIIBI — KaJTbIIUM bu6mmoreka [JOK

U MarHui https://m.edsoo.ru/00ae15e8
. bu6mmoreka [JOK

50 Baxueiime coeqMuHeHNS KaJblIUg https://m.eds00.ru/00ae 158

51 O0001IeHre ¥ cucTeMaTU3aus 3HaHui

52 JKEcTKOCTh BOAKI U CIIOCOORI €€ bu6mmoreka [{JOK

yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTruueckas padora Ne 6 o Teme
. .. but6munoreka [JOK
53 }KCCTKOCTL”BOI[BI U METOJBI €€ https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. Bbubnmoreka [JOK
>4 Ao https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCUAA U bubnuoreka LIOK
THIPOKCHU/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK

56 Keneso https://m.edso00.ru/00ae1d86

57 Oxcupl, rusipokcusl U conu xkenesa (1) u bubnuoreka [JOK

xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHNEe U CUCTEMATU3AIIMS 3HAHHUH

[Ipaktuyeckas padora Ne 7. Pemenue
59 AKCTIEPUMEHTAJIbHBIX 33724 110 TeME Bubmorexa HOK

«BakHeuIe MeTaabl i UX COeTUHEHUS

https://m.edso0.ru/00ae3de8
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Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
peakuuii, eciiy OJUH U3 PEarcHTOB JAaH B

bu6mmoreka [JOK

S s 1 https://m.edso0.1/00e1750
MIPOYKTA PEaKIIuu
61 OO0o001IeHNEe U cUCTeMaTU3alus 3HaHUI 1
62 Konrtponsnas pabora Ne4 o reme 1
«BakHelIe MeTajabl U UX COCTUHCHUS
63 BemecTsa 1 maTepuansl B TOBCEIHEBHOM 1 bu6nmorekxa [JOK
JKH3HH YeJIOBeKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE OKPYXKaIOLEen 1 bubmuoreka LIOK
cpebl https://m.edsoo.ru/00ae4270
65 Pomnb XMMHM B pELIEHUH SKOJIOTHYECKUX 1 bubmuoreka [IOK
podIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O0001menue u 1 bubmuoreka LIOK
CHUCTEMATH3AINS 3HAHWI https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0001menue u 1 bubmuoreka LIOK
CHUCTEMATH3AINS 3HAHWI https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O000meHue u 1 bubmoreka [IOK
CHCTEMATH3allUs 3HAHHIMA https://m.edsoo.ru/00ad9cb?2
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