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HOACHUTEJBHASA 3AIINCKA

[IporpaMmMa mo XMMHHM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE TpeOOBaHMU K pE3yJIbTaTaM OCBOCHHMS OCHOBHOW OOpa3oBaTEIbHOW MPOrpaMMBbl
OCHOBHOTO 001Iero o6paszoBanusi, npeacraBieHHbIX B ®I'OC OOO, a Takke Ha OCHOBE
dbenepasibHOM paboueld MporpaMMbl BOCIHTAHUS W C YYETOM KOHIICHIMU MPENoaBaHus
yueOHoro npeaMera « XUuMus» B 00pa3oBaTelbHbIX opranu3anuax Poccuiickoit denepammu.

[IporpaMmma mo XumMuu Aa€T TPEACTABICHHUE O IIENIAX, OOIIEH cTpaTeruu OOydeHHs,
BOCIIUTAHHUA W DPA3BUTHUS OOYy4AIOUIMXCA CPEICTBaMU Yy4eOHOro MpeaMeTa, YCTaHAaBJIUBAET
00s3aTeIbHOE MPEAMETHOE COIepKAHUE, TIPElyCMaTPUBAET PACIIPEICIICHHE €To MO KiaccaM U
CTPYKTYPUpOBAaHHME IO pa3ziejiaM U TeMaM [porpaMMmbl IO XHMHH, OMPEIEseT
KOJIMYECTBEHHBIE W  KAYECTBEHHBIE  XapaKTEPUCTUKU  COJEPKAHUSA, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh U3YUYEHUS] XUMHHM C YYETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€H, JIOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaroIIMXcs, ONpPEIeIIsieT
BO3MOKHOCTH TIpeMeTa JIs peah3alui TpeOOoBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeNpHON MpOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHsA, a TaKkKe
TpeOoOBaHMI K pe3yibTaTaM OOy4YEeHUS XMMHU Ha YpPOBHE Ielied H3ydeHUus MpeaMeTra u
OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIBbHON JI€ATEIHOCTH OO0Yy4YarolIerocsi MO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XUMUU CITY>KUT OCHOBOM 7151 (HOPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIETOCs, €T0
MPEACTABICHU O MaTepualbHOM €IWHCTBE MHPA, BAXKHYIO pOJIb HUrparoT (popmMupyembie
XUMUEH TPENCTaBICHUS O B3aMMOIIPEBPAILCHUSIX DHEPrUd U OO0 OHBOJIOLMHU BEIIESCTB B
MPUPOJIC, O MyTSAX PEHICHUs TJIO0ATBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTUSI YEIOBEYECTBA —
CBIPbEBOM, DHEPreTHYECKOW, THIIEBOM M  DKOJOTUYECKONW Oe30MacHOCTH, MpolemM
31paBOOXPAHEHUS.

N3yuyenne xumun:

CIOCOOCTBYET peaju3alldd BO3MOXKHOCTEM Il caMOpa3BUTHS H  (POpMUPOBAHUS
KYJbTYPbI IMYHOCTH, €€ 00111el U QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHNE MBIIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB HMX  CAMOCTOSITEIBHOW  Y4EOHOW  JIEATETBbHOCTH, OJKCIEPUMEHTAIBHBIX U
HCCIICIOBATENIbCKUX YMEHUM, HEOOXOAUMBIX KaK B TIOBCEIHEBHOM JKU3HM, TaK M B
npodheCCUOHATIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBHI IEJIOCTHOTO
B3IUIsSiIa HA €AWHCTBO NPUPOJBI M YEJIIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTallOM B
(hOpMHUPOBAHUU €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YYarOIUXCS;

croco0CcTBYyeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOUIEHUSI K €CTECTBEHHO--HAyYHBIM
3HAHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTMYECKOE OOpa3zoBaHUE
00yJaroIMXCs.

JlaHHble HampaBlieHUS B OOYYEHMH XUMHUH OOECIEUMBAIOTCS CIEUU(PUKON COAEpKAHUS
y4eOHOTO MpeaMeTa, KOTOPBIA SIBISETCS TEAaroruyeckd aJanTUpPOBAaHHBIM OTPaKEHUEM
0a30BOI1 HAYKM XMMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUS OPUEHTHPOBAH HA OCBOCHHE
00y4aroIIMMUCS CUCTEMbI IEPBOHAYATIBHBIX MOHATUA XUMUU, OCHOB HEOPTraHUYECKON XUMHUHU U
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHSITUN OPraHUYECKON XUMUMU.

CtpyKTypa colep)kaHus TMPOrpaMMbl MO XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ uzydenutro. CopepkaHue CKIIQbIBAETCS U3 CHCTEMbI MOHATUH O XMMHUYECKOM
AJIEMEHTE U BEIIECTBE M CHUCTEMbl TMOHATHH O XUMHUYecKoM peaknuu. O0e 3T CHCTEMbI
CTPYKTYpPHO OpPraHW30BaHbI IO MPUHIMIY HOCIENA0BATENBHOTO Pa3BUTHS 3HAHUM HA OCHOBE
TEOPETHYECKUX MPEACTABICHUI PA3HOIO YPOBHSI:

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

— [lepnoanueckoro 3akoHa /[. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YUYEHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— MPEACTABIICHUH 00 3JEKTPOIUTHUECKOMN TUCCOLMALINY BELIECTB B pACTBOPAX.

Teopernyeckne 3HaHUS PAacCCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJTYYEHHBIX H
OCMBICJIEHHBIX (DAKTOB, Ppa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO YPOBHS K JPYromy,
BBINOJIHSST (DYHKIMH OOBSCHEHHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEH
IIPAKTUYECKOIO MPUMEHEHUS U NOJIyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHHME MpOrpaMMbl IO XHMHUHU CIIOCOOCTBYET (OPMUPOBAHUIO NPEJICTABICHUS O
XUMHUYECKOM COCTABJIAIOLIECH HAYyYHOM KAapTHHBI MHpa B JIOTUKE €€ CUCTEMHON IPHUPOIBL,
LIEHHOCTHOTO OTHOIICHHWS K HAay4HOMY 3HAHMIO M METOJaM IO3HAaHWS B Hayke. M3ydeHue
XUMUHU TPOUCXOJMUT C MPUBJICUECHUEM 3HAHUN W3 PAHEE M3YUYECHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knacce» u «duszuka. 7 Kimacey.

[Ipu u3yyeHUM XUMHH TPOUCXOIUT (HOPMUPOBAHHME 3HAHUNA OCHOB XMMHUYECKON HAYKH
KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOW NEATETbHOCTH 4YeJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajaya ydeOHOro MpeaMeTa COCTOUT B
(GOpPMHUPOBAHUM CUCTEMBI XMMUYECKUX 3HAHUN — BaKHEHIIMX (PAKTOB, MOHSTHI, 3aKOHOB U
TEOPETUUECKHUX IMOJIOXKEHUH, JOCTYMHBIX 0000IIEHUH MUPOBO33PEHYECKOTO XapaKkTepa, sS3blKa
HayKH, B MPUOOIIEHNN K HAYYHBIM METO/IaM MO3HAHUS MPU U3YYCHUH BEIIECTB U XUMUYECKUX
peakiuii, B pOpMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U UX MPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEeI0BATENbCKON IEATEIbHOCTH, OCBOCHUHU MPaBUIT 0€3011aCHOTO
oOpallleHus C BeIIeCTBaMU B IOBCEITHEBHOM JKU3HU.

[Ipy u3yuyeHuu XMMHHM HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUsl Ba)KHOE 3HAYEHUE
MpUOOpENH TaKue MeJd, Kak:

— (GOopMUpPOBaHNE MHTEIEKTYaJIbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIFOUTUMCS YCIIOBUSAM JKU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHS Ha CHUCTEMAaTHYeCKOe MPHOOIICHHE OO0YyYarommxcs K
CaMOCTOATENIbHOM  IO3HABaTENbHOW  JESATENBHOCTH, HAyYHBIM  METOJAaM  IO3HAHUA,
(bOopMUPYIOLIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— oOecrieyeHre YCIOBHUM, CHOCOOCTBYIOUIMX MPUOOPETECHUIO OOYYArOIMIMMHCS OIIbITa
pPa3HOOOpa3HON AESATENBHOCTH, MO3HAHUS U CaMOIO3HAHUSA, KIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITETEHILIMI), UMEIOLIUX YHUBEPCATbHOE 3HAUCHHUE IJIs1 PA3JIMUYHbIX BUAOB JIEATEIbHOCTH;



— (hopmupoBanue o0iel PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPAMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSCHATH W OIICHUBATH SIBJICHUS OKPYKAIOIIErOo MHUpPA, UCIONb3Ys 3HAHUS U
OTBIT, TOJYYCHHBIC TPH HU3YYCHUH XWUMHUH, MPUMEHATh WX MPU pEHIeHUH MpodjeM B
MOBCEAHEBHOM JKM3HU U TPYAOBOU JIEATEIHLHOCTH;

— (hopmupoBaHUe y 00YHAONINXCSI TYMAaHUCTHYECKUX OTHOIICHUH, TOHMMAaHUS [ICHHOCTH
XUMUYCCKUX 3HAHUU TSI BBIPAOOTKH DKOJIOTHYECKH IIeIeCO00pPa3HOTO MOBEIACHUS B OBITY U
TPYJIOBOM NIEATENLHOCTH B LIETSX COXPAHEHMSI CBOETO 3JI0POBbSl U OKPYKAIOIIEH MPUPOTHON
Cpelibl,

— pa3BUTHE MOTHBAllMM K OOYYEHHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0 Ha OCHOBE YCBOCHHMSI OOIICYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAPABICHHOCTH JAIBHEHUIIIETO 00yUeHUSI.

OO6mIee 4nciio 9acoB, OTBEIEHHBIX I M3yYCHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBaHus, cocTapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B He/en0), B 9 kiacce —
68 yacoB (2 4aca B HEJIEIO).

COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/IbHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XUMuM B KU3HM Ye€JIOBEKA. XHMMHUS B CUCTEME HayK. Tenma u
BemecTBa. DU3MUECKHME CBOMCTBA BEIECTB. ArperaTHoe cocTtositHue BemiecTB. [lonsTue o
MeTOJIaX Mo3HaHUs B XuMuU. YucThie BemiecTBa U cmecu. CiocoObl pa3ieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
ITpocTeie U Ccll0XKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BaneHTHOCTP AaTOMOB XMMHMYECKHX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA  cocTaBa  BemlecTB. OTHocuTenbHasi aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTa B COCTUHEHUH.

KomnuectBo BemecrBa. Monbs. MonsipHass macca. B3anMOCBSI3b KOJIMYECTBA, MAacChl U
YHCiIa CTPYKTYPHBIX €UHUIL BemecTBa. PacuéTel o dhopmynam XUMHYECKUX COSTMHEHUH.

OU3NUECKUEe U XUMHUYECKUE ABJICHUS. XUMHYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXpPaHEHMSI MACChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs. Kiaccudukaims XUMHUYECKUX peaKIuii
(coenuHeHUs, pas3ioKeHUs, 3aMeleHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCY0M, MpaBuiaMu pabOThl B JabopaTopuu U mpuEMamMu
oOpailieHusi ¢ Ja00paTOpHBIM 00OpYAOBAaHUEM, MU3yYEHHUE M OMUCaHUE (U3UUYECKUX CBOMCTB
0o0pa3lloB HEOPraHUYECKUX BEIECTB, HaOMIOAEHUE (U3NUECKUX (IUIaBJICHHE BOCKA, TasHUE
JbJIa, pacCTUpaHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCAIUs BOJbl) U XUMUUYECKUX (TOpEeHUe
CBEUH, IMPOKAJIMBAHUE MEIHON MPOBOJIOKH, B3aUMOJICUCTBUE MeJla C KHCJIOTOM) SIBICHUH,
HaOIIOZICHUE U OTMHMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKInil (pa3oKeHne caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, pasioxkeHue ruapokcunaa meau (1) mpu
HarpeBaHUM, B3aUMOJICUCTBUE Xkerne3a ¢ pactBopoMm coiu menu (Il), m3ydenwe cmocoOoB



paszeneHus CMeceil: ¢ TIOMOIIBI0 MarHuTa, (PUIbTpOBaHWE, BHIIAPWBAHUE, IUCTHILISAIINSA,
xpomarorpadus, NpPOBEJIEHUE OYUCTKA TMOBAPEHHON CONM, HAOJIOJEHHE U OIUCAHUE
pE3yJbTAaTOB IMPOBEACHUS ONBITA, WILTIOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHUE
MoJieel MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:xHeiilmue npeacTaBuTe I HEOPTAHNYECKNX BelIECTB

Bo3nyx — cmech ra3zoB. CocraB Bo3znyxa. Kuciaopong — 371€MEHT M MpOCTOE BEMIECTBO.
Haxosxnenue kuciopoja B npupojie, (Gu3nueckue 1 XMMUYECKHUe CBOMCTBA (Peakliui TOPEeHuUs ).
Oxcunpl. Ilpumenenne xuciaopoaa. CrocoObl MHOJMy4EeHHs] KUCIOpoAa B Jadoparopuu U
MPOMBITIUIEHHOCTH. KpyroBopoT kucnoposa B mpupojge. O30H — ayutoTponHas Moaudukaims
KHUCJIOpOAA.

TeroBoit 3(pGheKT XUMHUYECKOM peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUSA, 3K30- U
SHAOTEPMUYECKHE pPeEaKkUUu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE BO3AyXa, YCUJICHUE
MapHUKOBOTO 3 eKTa, pa3pylieHrue 030HOBOTO CJIOS.

Bopopon — »smemeHT M mpocToe BemecTBo. HaxoxaeHwe BojopoAa B IPUPOJE,
¢bu3nYecKue 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osrydeHus. Kuciotel u comnu.

MoutsipHbIit 00BEM Ta30B. Pacy€Thl 0 XUMUUYECKUM YPABHEHUSIM.

dusnueckne cBoMCTBa BOAbL. Boma kak pactBopurens. PactBopbl. HachlllieHHBIE U
HEHACBIIIEHHbIE PAacTBOPHI. PacTBOpUMOCTH BelIeCTB B Bojae. MaccoBas J0jsi BENIECTBA B
pacTtBope. XUMHUYECKHE CBOMCTBA BOAbL. OCHOBaHMs. POnp pacTBOpOB B MPHUPOAE U B JKU3HU
yenoBeka. KpyroBopor Bojabl B MpUpOAE. 3arpsi3HEHUE MPUPOAHBIX BOA. OXpaHa M OUMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust Heoprannudeckux coeauHenuit. Oxcuapl. Kiaccudukanuss OKCHUIIOB:
cojieoOpasyromue  (OCHOBHBIE,  KUCIOTHbIE, aM(OTepHbIE) H  HecoJeoOpasyrollue.
Homenxknatypa okcuoB. @Pu3nUEeCKUEe U XUMUYECKHE CBOMCTBA OKCHIOB. [loyueHne OKCHioB.

OcunoBanusa. Knaccudukanuss ocHOBaHWM: IMETOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiatypa ocHoBanuii. PU3UYECKUE U XHMHUYECKUE CBOMCTBAa OCHOBaHWU. [lomydeHue
OCHOBAHUH.

Kucnorel. Knmaccudukanus kucnor. Homenknarypa kucior. @u3ndeckre 1 XuMUYECKUe
cBoiicTBa KUCIOT. Psan aktuBHOCTM MeTaiuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa coiieil. @u3ndeckne U XuMuueckue cBoictBa conei. [lomydyenue
COJIEH.

I'eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTraHUYECKUX COCAUHEHUI.

Xumuueckuii IKCRepuMeHm .

KaueCTBEHHOE OTPEJIETICHUE COJEP>KaHUs KUCIOPOa B BO3AyXe, MOJyuyeHUe, COOUpaHue,
pacmo3HaBaHWE W HM3y4YEHUE CBOMCTB KUCJIOpOJa, HAOIIOMCHHE B3aMMOJICUCTBUS BEIIECTB C
KHCJIOPOJOM M YCJIOBHS BO3HUKHOBEHMS M MPEKpaIleHus ropeHus (moxapa), 03HaKOMJICHHUE C
oOpa3llaMi OKCHUJIOB M ONMCAaHUE MX CBOMCTB, MOJy4YEHUE, COOMpaHHE, pAclO3HaBaHUE U
U3ydeHHEe CBOKMCTB Bojopojaa (ropeHue), B3aumojeicTBue Bojopoga ¢ okcuaom meau (1)
(BO3MOKHO HCTIOJB30BAHUE BUACOMATEPUATIOB), HAOIIOIEeHHE 00pa3IOB BEIIECTB KOJUUECTBOM
1 Moub, BccienoBaHNE OCOOCHHOCTEN PACTBOPEHHS BEIIECTB C PA3IUYHONW PaCTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OMNPEAECIEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEILECTBA,



B3aMMO/JICHCTBUE BOJbI C MeTaUlaMd (HAaTpueM M KalblieM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIEAOBaHUE OOPa3OB HEOPTAHMUYECKUX BELIECTB PA3JIMYHBIX KIJIACCOB,
HaAO0JII0ICHHE M3MEHEHHUS OKPACKH HHAMKATOPOB B PACTBOPAX KHUCIOT M IENIOYeH, W3ydeHUE
B3aumozeiicteus okcuga meau (Il) ¢ pactBopom cepHOW KHCHOTBI, KUCIOT C METaJIaMH,
pEAKUM HEWUTpAIM3alluU, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHUE OJIHOTO
MeTajla JPYTMM W3 pPacTBOpa COJIM, PEIICHUE SKCIEPUMEHTANIbHBIX 3aJa4 II0 TeEME
«BaxHeine K1acchl HEOPraHMYECKUX COCTUHEHUI.

IHepuoanueckuii 3axkoH u Ilepuoauyeckasi cucrema xummu4yeckux jiemeHToB . U.
Menaeneesa. Crpoenue aTOMOB. Xumnueckas CBA3b. OxucauTebHO-
BOCCTAHOBUTEJIbHbIC PeaKIUU

[lepBble MOMBITKU KJIACCU(PUKALUU XUMUYECKUX DJIEMEHTOB. [loHsiTHE O rpymnmax
CXOJIHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENIbHbIE METAJUIbI, FAJIOTE€HbI, MHEPTHBIE Ta3bl).
DneMEeHThI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

Ileppnogmueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux osnemeHtoB J[. .
MenneneeBa. Kopotkornepuonnas u januHHomnepuogHasi ¢opmbl [lepuoanueckoil cucCTeMbl
xumudeckux snemeHtoB [l W. MenpaeneeBa. Ilepuonst u rpynmbl. PU3MYECKUNA CMBICI
MOPSAIKOBOIO HOMEpAa, HOMEPOB NEPUOJIa U TPYIIIBI SJIEMEHTA.

Crpoenne aromoB. CoctraB artoMmHbIX saep. HM3oromel. Onektpossl. CrpoeHune
AJIEKTPOHHBIX 000JI0YEK aTOMOB TMEpBbIX 20 XUMHUUECKUX 31eMEHTOB [lepronnueckoil cucteMsl
J. U. Menneneesa. XapakTepuCTUKAa XUMHUYECKOTO DJJEMEHTa IO €ro IOJIOKEHHI0 B
ITepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PAINYCa ATOMOB XUMHUYECKUX DJIEMEHTOB, METALUITMYECKUX U
HEMETAJIMYECKUX CBOMCTB MO IPYyIIaM U MEPUOJIaM.

3Hauenue [lepuonnueckoro 3axkoHa u [leprnoandeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
IUIsl pa3BUTHUSA HayKU U npakTuku. /. 1. MenaeneeB — yu€HbIi U rpa)KJaHVH.

Xumuueckas CBSI3b. KoBanenTnas (monstpHast u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3IEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusd. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Iponeccsl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHue 0OpasIoB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOJACHCTBUE THAPOKCHUIA
[IMHKA C pAaCTBOPAMM KHUCJOT U WIEJI0YEH, MPOBEACHNUE OMBITOB, WILTIOCTPUPYIOIIUX MTPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUid (TOpEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHECHHUS ).

Meosicnpeomemmnule ceazu

Peanuzanust MeXnpeaMETHBIX CBSI3€H MPH U3YYEHUU XUMHUU B § KIIACCE€ OCYIIECTBISETCS
yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX TIOHATUM, TaK U TIOHATHH,
ABJISFOIIMXCS. CACTEMHBIMHU JIJISI OTAENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO0mre ecTeCcTBEHHO--Hay4YHbI€ MOHATHS: HAy4HbId (PaKT, rUmoresa, TEOpHUs, 3aKOH,
aHanW3, CHWHTE3, KiIacCHpUKANWs, TNEPUOJUIHOCTh,  HAONIOJCHHWE,  IKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.



®usuka: marepus, aroM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKHUI 3apsi, BELIECTBO, TeI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBa, ra3, (pU3nyecKkue BEIUYUHBI, €IMHUIIBI U3MEPEHHUs, KOCMOC, TUIAHETHI,
3BE361, CoTHILE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpasabl, TOPHbIE MOPOJbI, TOJE3HbIE
MCKOIA€MBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XMMUYecKas peakius

Ilepnommueckuit 3akoH. Ilepuonmueckas cucrema xumuyeckux osnemeHtoB J[. .
MenpneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB XHMHYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOIOB, Kallvsd, KaJbLUsi U UX COCAUHEHUU B COOTBETCTBUU C
ITOJIOKEHUEM DIIEMEHTOB B [leprnoanueckon cucTeMe U CTpPOEHUEM X ATOMOB.

CrpoeHne BemiecTBa: BUABI XUMHUYECKOM CBSA3H. THUIBI KPUCTAUIMYECKHX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUINA KPUCTAIMYECKOW PEIETKU U BUAA XUMHUYECKOU
CBS3U.

Knaccudukanus v HOMEHKIATypa HEOPraHWYECKHUX BEHIECTB. XHMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCS K PA3JIUYHBIM KJIAaCCaM HEOPraHWYECKHX COEIUHEHHM, F€HETHYECKas
CBSI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peakiui 1Mo pa3IudHbIM MpU3HaKaM (TI0 YUCITY U COCTaBy
YYacTBYIOIIMX B PEAKIUH BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, MO H3MEHEHHIO CTEHeHeH
OKHUCJIEHUS! XUMHYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, MO YYACTHIO KaTaliu3aTopa). JK30- U
DHIAOTEPMUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsiTue 0 ckopocT XuMHuecko peakuuu. [loHATHEe 00 O0OpaTHUMBIX M HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [IoHATHE O TOMOr€HHBIX M TIe€TepOreHHBIX peakuusax. [lonsarue o
katanuse. IloHaTne o0 XumMuU4YecKOM paBHOBecuMU. @DaKTOpBI, BIMAIOIIME HAa CKOPOCTH
XUMHAYECKOUN PEAKLINHN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENFHO-BOCCTAHOBUTENILHBIE PEAKIMU, AJIEKTPOHHBIM OanaHC OKHUCIUTENIbHO-
BOCCTAHOBUTENBHOU peakiyu. COCTaBIEHHE YPAaBHEHHH OKHMCIWTEIbHO--BOCCTAHOBHUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JJIEKTPOHHOTO OajaHca.

Teopusi SMEKTPOTUTUYECKON TUCCOLMALIMK. DJIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTnoHsl,
aHWOHBI. MeXaHW3M [HCCOLMAIlMU BEIIECTB C PAa3JMYHBIMU BUIAAMHU XHMHUYECKOW CBSA3M.
Crenenb nucconuanuu. CUIbHBIE U Ca0bIE AIEKTPOIUTHI.

Peakiuu noHHOTO OOMEHa. Y CJIOBHS MPOTEKAHUS PEAKIMil MOHHOTO OOMEHa, TOJIHBIE U
COKpalI€HHbIE MOHHBIE ypaBHEHUS peakiuii. CBONCTBA KUCIOT, OCHOBAHUWM U COJIEM B CBETE
MPEACTABICHUM 00 3IEKTPOJUTHYECKON nucconuanuu. KayecTBEHHbIE pEaKIMM Ha HOHBI.
[TonsATHE O TUIPOIIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISAMM KPHUCTAJUIMYECKHUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METaJUIOB W HeMeTauioB (Tpadura W amMmasa), CIOKHBIX BEIMIECTB (XJIOpHAA HATpPHs),
UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTHM XHMHWYECKOW PEAKIMU OT BO3ACHCTBHUS Pa3TUUYHBIX



(bakTOpOB, UCCIIETOBAaHUE HIIEKTPOIPOBOJHOCTA PACTBOPOB BEILIECTB, MPOIECCA JUCCOLMALINN
KHUCIIOT, IIeJoYed W coyieid (BO3MOXKHO MCIOJIb30BAaHUE BHUIEO MaTepUalioB), MPOBEICHUE
OMBITOB, WUTIOCTPUPYIOLIUX MPU3HAKKA MPOTEKAHUS peakinii HOHHOTO oOMeHa (oOpa3oBaHuUE
Oocajka, BBIJCICHUE Ta3a, OOpa30BaHME BOJIbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUUi (FrOpEeHUe, peakuuu pasiloKEeHHs, COCIUHEHNs),
pacro3HaBaHWE HEOPTaHMYECKHX BEIIECTB C MOMOIIBI) KAaYE€CTBEHHBIX PEAKIUl HA HWOHBI,
pEeLIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4.

Hemeranibl U MX coeiMHEHUSA

OOmiasi xapakTepucThKa rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC
crenienn okucieHus. CtpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XMMHUYECKHE CBOMCTBA Ha IpHUMEpe Xjopa (B3auMMOJIEHCTBHE C MeTaJlJlaMU, HEMETaJUlaMu,
mienodyamu).  XnopoBogopon. ConisHas KHCIOTa, XUMHUYECKHE CBOICTBa, IIOJy4Y€HUE,
IpuMeHeHue. JleicTBue XJiopa M XJIOPOBOAOPOJA HAa OPraHU3M 4elloBeKa. Baxuenmue
XJIOPUJIBI U MX HAXO0XKJICHHUE B PUPO/IE.

Oobmass xapakrepuctuka 3jeMeHTOB VIA-rpynmnbel. OcoOE€HHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (u3nuecKue CBOMCTBA MPOCTHIX BELIECTB —
KHUCJIOpOJia U Cepbl. AJUIOTPONIHBIE MOAUDUKAIIMN KUCIOPOAa U cepbl. XUMUUECKHE CBOWCTBA
ceprl. CepoBoaopos, CTpoeHue, (GU3MYECKHE W XUMHUUYECKHe CBoMcTBAa. OKCHUIIBI CEphl Kak
MPEACTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIO0Ta, PU3NYECKHE U XUMHYECKUE CBOMCTBA
(oOmme Kak MPEeACTaBUTENS Kilacca KHUCJIOT M crnenududeckue). XUMUYECKHUE PEaKIuH,
JeXalMe B OCHOBE IPOMBILIUIEHHOTO CHoco0a MOoJydeHUs cepHOM Kuciotel. [IpumeHnenue
cepHoi KHUCHOThL. CoJIM CEpHOM KHUCIOTHI, KAayeCTBEHHAs peakiusi Ha Cyib(paT-uoH.
Haxoxnenue cepbl u €€ COCOAMHEHUN B MPUPOJE. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpellbl COeAMHEHUSIMU cepbl (KUCIOTHBIE TOXKAM, 3arpsiI3HEHNUE BO3yXa U BOAOEMOB), CIIOCOObI
€ro MpeaoTBpaLICHUS.

OO6mrast xapaktepucThka 53JeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEpHbIE CTENEHU OKUCIEHUs. A30T, pacnpocTpaHeHHWE B Mpupoje, (U3HYEecKue u
XUMHUYeckue cBoiictBa. KpyroBopor aszora B mnpupoje. AMMHAK, €ro ¢GU3MYECKHE U
XUMHUYECKHUE CBOMICTBa, moiiyueHue M mnpumeHeHue. Conu aMMOHMS, UX (QHU3UYECKHE U
XUMHUYECKUE CBOMCTBA, NpuMeHeHue. KaduecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas
KHUCIIOTa, €€ TMoyydeHue, (pu3nueckre M XMMHUYECKHe CBOMCTBa (0OlIMe Kak MpeacTaBUTENs
KJlacca KUCHOT U crneurduueckue). Mcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUS B Ka4eCTBE
MUHEpaIbHBIX yA0OpeHHi. XUMUYECKOE 3arpsi3HEHHE OKpPYXalolleld cpeabl COSAUHEHUSIMU
a30Ta (KUCIIOTHBIE JTOKIH, 3arps3HEHHE BO3AyXa, MOYBEI U BOA0EMOB). Docdop, amioTponHbe
moaudukammu docdopa, usnyeckue u xumuueckue cporictBa. Oxcun dochopa (V) u
docdhopHas kucnora, QuU3NYECKHME M XMMHYECKUE CBOMCTBA, MojydeHue. Mcnonb3oBaHue
(dhocdaToB B kauecTBE MUHEPAIBHBIX yI0OPEHUH.

O6mass xapakrepuctuka siemMeHTOB |VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHUS. YTIEpO, aJUIOTPOIHbIE MOU(UKALINY, PACTIPOCTPAHEHHE B
npupone, (usnueckue M XUMUYeCKHe CBoicTBa. AnacopOuus. Kpyrosopor yriepona B
npupozae. Okcuabl yriepoaa, ux (puU3nyeckue U XMMHUYECKHE CBOWCTBA, ACHCTBUE Ha YKUBbHIE



OpPraHU3MBbl, MOJIyYeHHE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMbI, CBSA3aHHBIE C OKCHIOM
yraepoaa (1V), runoresa riodanbHOTO MOTETUICHUS KJIMMaTa, MapHUKOBBIN 3P deKT. YroapHas
KHUCIIOTa U €€ COJM, UX (PU3NYECKHEe W XMMHYECKHE CBOWMCTBA, MOJYYECHUE U MPUMEHEHUE.
KauecTBenHnas peaxius Ha kKapOoHaT-HOHBI. Vcmonbp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIUIEHHOCTHU U CEJIbCKOM XO3SIIICTBE.

[lepBoHavasibHbIE MOHATHS 00 OPraHUYECKHX BEUIECTBAX KaK O COCAMHEHUSIX yriepoja
(MeTaH, 9TaH, OSTWJIEH, AalleTUJICH, STaHOJ, TJUUEPUH, YKCycHas Kuciuorta). I[lpupomnsie
WMCTOYHUKU YTJIEBOJAOPONIOB (yrojib, MPUPOJHBIM Ta3, He(Th), MPOIYKTH UX MEpepadbOTKU
(OeH3uH), uX poyib B OBITY M NPOMBINUIEHHOCTH. [loHSATHE O OMONOTHMYECKH BaXKHBIX
BEIIECTBAaX: >XUpax, OeNKax, yrieBoJaXx — W UX pOJIM B JKM3HMU YeloBeKa. MarepuaabHOe
€MHCTBO OPTAaHUYECKUX U HEOPTaHUYECKUX COCIMHEHU.

Kpemuuii, ero ¢usznueckue MW XUMHUYECKHE CBOWCTBA, IOJyYEHHWE U TPUMEHEHHE.
Coenunenusi kpemMHusi B mpupoje. O6mme mnpenacraBieHuss o0 okcuae kpemuus (1V) u
KpeMHHEBOW KucioTe. CWIMKaThl, WX HWCIOJb30BaHWE B OBITY, B MPOMBIIUIEHHOCTH.
Baxkneiiiye cTpouTENbHbIE MaTepUalbl: KEpamMHKa, CTEKIJIO, LIEMEHT, OETOH, >Kele300€TOH.
[TpoGyiembl 0€3011aCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumMenm:

u3ydeHue o0paslioB HEOPIaHUYECKUX BEIIECTB, CBOMCTB COJISIHOW KUCJIOTHI, IPOBEACHUE
KAUeCTBEHHBIX PEAKIUN Ha XJIOPHUJI-MOHBI U HAOIIOJEHUE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpaxarolye (GU3nUecKkue U XMMUYECKHE CBOWCTBA TraJIOT€HOB U UX COEIUHEHHUH (BO3MOMXHO
HCIIOJIb30BaHUE BUAEOMATEPHUATIOB), O3HAKOMIJIEHHE C O00pa3lamMH XJIOPHUJOB (TaJOreHHUOB),
O3HAaKOMJIEHWE C oOpa3namMu cepbl U €€ COCOUHEHUSMH (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEpHANIOB), HAOMIOJEHUE Tpollecca OOYIJIMBaHMS caxapa oA  JeUCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOM KUCJIOThI, U3YyYEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpHOMN
KHUCJIOTBI, IPOBEJICHNE KAaUEeCTBEHHOW peaklMH Ha cyib(ar-uoH U HaOI0JeHHe MpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKMMH CBOWCTBaMH a30Ta, ¢ocdopa M UX COCTUHEHUUN
(BO3MOXKHO HMCIOJIb30BAaHUE BUJEOMATEpUANOB), o0Opa3lamMu a30THBIX U (pochopHbIX
yA0OpeHuil, TmoJiyueHue, coOupaHue, pacro3HaBaHWE M U3Y4YEHHE CBOMCTB aMMUAaKa,
MPOBEJICHNE KAUeCTBEHHBIX PEAKIMil HaA MOH aMMOHUS U (oc]aT-uoH U U3yYyeHUE NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEJIbIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIEOMATEPUANIOB), W3YyYEHUE MOJENEH KPUCTAUIMYECKHX PEUIETOK anmasa,
rpaduta, ¢yiiepeHa, O3HAKOMJICHHE C TIPOILIECCOM aJCcOpOIMU PAaCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYEHUE, COOMpaHUe, paclio3HaBaHUE
U M3Yy4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJCHUE KAaUYeCTBEHHBIX peakluil Ha KapOOHAT U
CHWJIMKAaT-UOHBl M HW3YYEHUE MPHU3HAKOB HUX IPOTEKAHUS, O3HAKOMJIEHHE C NPOLYKUHUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTANbHBIX 3a7a4 1o TeMe «BakHeiimme
HEMETaJUIbl U UX COCAUHEHUS.

MeTa/ibl M KX COeTUHEHHS

OOmiasi xapakTepuCTHUKa XUMHUYECKHMX OJJIEMEHTOB — METalIOB HAa OCHOBAaHMHU UX
nonoxxenuss B Ilepuommueckon cucreme xumudeckux snemeHToB JI. M. Menpeneesa u
cTpoeHus aroMoB. CTpoeHue MeTauioB. MeTamnuyeckas CBs3b U MeTaJUIMYecKas



KpUCTaJUIMYECKasl PEeIIETKA. DIEKTPOXUMUYECKUI PsIi HANPSOKEHUH MeTaiuioB. dusnyeckue u
XUMHUYECKUEe CBoilcTBa MeTayioB. OOmme crnocodbl noiayueHus MertamioB. l[lonstue o
KOPPO3UHM METAJJIOB, OCHOBHBIE CMOCOOBI 3allUThl UX OT Kopposuu. CruiaBel (CTajib, YyTyH,
JIOPATIOMUHNNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie MeTaIUIBL: MOJIO)KEHUE B [leprondeckoi CuCTEME XUMUYECKUX 3JIEMEHTOB /.
N. MeHnaeneeBa, CTpOEHUE X aTOMOB, HaXOXAEHUE B Ipupoje. OU3nueckue U XUMHUYECKHE
cBOlcTBa (Ha mpumepe HaTpus W Kaiausi). OKCuAbl M THAPOKCUIBI HATPUS U Kalusl.
[IprmeHeHne MET0YHbIX METAJUIOB U UX COCIMHEHHM.

[I{eroyHO3EeMENBbHBIE METAUIBI MAarHui M Kajaplui: nosioxkeHne B [lepuommueckoi
cucreMe xuMuueckux 3iemeHtoB [[. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HaXOXICHHUE B
npupojie. Pu3ndeckrue U XMMHUYECKUE CBOMCTBA MArHUs W Kajblus. BaxkHellne coeTnHEHUs
KaJblus (OKCUJT, TUJIPOKCHU, CONH). KECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHESHHUS.

AmomuHnii: nosiokenue B Ilepuogmyeckon cucremMe XUMHUYECKHX dieMeHToB [ .
MenpeneeBa, CTpOCHUE aTOMa, HAX0XKAEHUE B Npupoje. PU3nyeckne 1 XMMUYECKUE CBOMCTBA
amoMuHuA. AMQOTEpHBIE CBOWCTBA OKCH/IA U THAPOKCU/IA ATFOMUHUA.

Kenezo: mnonoxenue B Ilepuomnueckoid cucreme xXumudeckux osiemMeHToB J[. U.
MenzeneeBa, CTpOCHUE aTOMa, HaX0XKAEHUE B Ipupoae. PU3N4YeCKue 1 XUMUYECKUE CBOWCTBA
xenesza. Okcuawl, Tuapokcuasl U conu skeneza (1) u xenesa (111), ux cocras, cBoiicTBa U
MOJTy4YEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAaKOMJIEHHE C O00pa3laMd METauIOB W CIUIABOB, UX (U3HMUYECKUMHU CBOMCTBAMHU,
M3yYCHHE PE3YyJIbTATOB KOPPO3UU METAUIOB (BO3MOKHO MCIOJIb30BAHHE BHJIEOMATEPUATIOB),
OCOOCHHOCTEM B3aUMOJEHUCTBUSI OKCHAA KaJbIlUs U HATpUs C BOAOM (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHATIOB), UCCIEIOBAHUE CBOMCTB XECTKON BOJIBI, MPOIECcCa TOPEHUS
&Keje3a B KUCIopojie (BO3MOXKHO HCIIOIb30BAHUE BUACOMATEPUATIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMil Ha MOHBI: MarHus, KaJbIus, AIFOMUHUS, IIMHKA, xene3a (1) u sxenesza
(111, menu (I1), HaOmoACHUE M ONTUCAHKE MPOLIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATpUS,
KaJIMsl ¥ KaJibIus (BO3MOXKHO MCIIOJIb30BaHUE BUEOMATEPUAJIOB), UCCIIeIoBaHUE aM(pOTEPHBIX
CBOWCTB TMIPOKCHAA AJTIOMUHHS U TMAPOKCHIA IMHKA, PEIICHUE JKCIEPUMEHTAJbHBIX 3a/1a4
1o TeMe «BaKHENIINe METAJJIbl U UX COSTAUHEHUSD).

XuMHs M OKPYKAKOLIAA cpela

BemectBa n Marepuasibl B MOBCEHEBHOM KU3HM YeJIOBEKa. be3omacHoe MCnoib30BaHNE
BEIIECTB M XHWMHMUYECKUX peakiuid B ObiTy. llepBas moMolp NMpu XUMHYECKUX OXKOTrax M
OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpebl (MpeaesibHas JOMyCTUMas KOHIIEHTPALIHs
BemiecTB, Aanee — [1JIK). Posib XxumMuu B perieHur SKOJOTUUECKUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3yd4eHue o0pa3loB MaTEPUANIOB (CTEKIIO, CIIJIAaBbl METAJNIOB, OJIMMEPHBIE MaTepUAIIbI).

Meostcnpeomemmnule ceazu



Peanu3zamnus MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUU XMMHU B 9 Kilacce OCYIIECTBISIETCS
Yyepe3 HCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYUHBIX TMOHSATHHA, TaK U TOHITHH,
SIBIISTIOIIMXCS] CHCTEMHBIMHE IS OTJEJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OO1Iue ecTecTBEeHHO-HAyYHbIE TOHSATHUS: Hay4YHBIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHalW3, CHHTE3, Kiaccuukamus, MNepUOAUYHOCTh,  HAONIONEHUE,  IKCIEPHUMEHT,
MOJICIUPOBAaHKNE, HM3MEpEHUe, MOJeNb, SBJICHUE, NApPHUKOBBIA 3(PPeKT, TeXHOIOTHs,
MaTepHallbl.

®duszuka: MaTepus, aroM, OJJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHI, H30TOIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, OJCKTPUUECKUNA 3apsii, MPOBOJHUKU, TOITYIPOBOIHHUKH,
IUAJIEKTPUKH, (DOTORIEMEHT, BEILECTBO, TEJI0, 00BEM, arperaTHoOe COCTOSHUE BeIlecTBa, Ias,
pacTBOp, PacTBOPHUMOCTb, KpHCTANIMYECKas pemi€rTka, CIJlaBbl, (pU3HUYECKUE BEIHMYWHBI,
€IMHULIBI U3MEPEHNUS, KOCMUUECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunTe3, nbixanue, Ouocdepa, PKOCUCTEMA, MUHEpAIbHbIE YAOOpEHUS,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIFHBIC BEIIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MUHEpPaTIbl, TOPHbIE MOPOAbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yJabTaTBl OCBOCHUS MPOrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTHUTAIOTCS B X0J/ie OOYYCHHUSI XUMHUH B €UHCTBE Y4€OHOW M BOCIIUTATEILHON NESTEILHOCTH
B COOTBETCTBUM C TPAIWIMOHHBIMH POCCHHUCKUMH COLMOKYJIBTYPHBIMH U JTyXOBHO-
HPABCTBEHHBIMU I[CHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE MPAaBUIAMUA U HOPMAaMH MOBEICHUS U
CIIOCOOCTBYIOT TPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIMATIH3ALUH 00yJaroIIuXCsl.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIM M PACIIMPEHUE OIbITa NEATEILHOCTH Ha e
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IICHHOCTHOT'O OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAYYHOMY
HACIIe/INIO0, TOHMMAHUSI 3HAYCHUS XUMHUYECKOW HAayKH B JKU3HU COBPEMEHHOTO OOIIECTBa,
CTIIOCOOHOCTH BIJIAJICTh JOCTOBEPHON MH(OPMAILIME O MEPEeaOBhIX JOCTHKEHUSX U OTKPBITUSIX
MUPOBOW U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE
MUpa 1 O0IIeCTBa;

2) rPakKAAHCKOT0 BOCTIMTAHUSL:

NPEJCTABIICHUS] O COIUAIBHBIX HOPMAaX M TPABWIIAX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE,  KOMMYHHKATHBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-HMCCIIeJOBATeNIbCKON, TBOPUECKOW W JPYrUX BHUIAX JEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW COBMECTHOW JIESITENBHOCTH TPU BBHIIOJHEHHH YYEOHBIX, IMMO3HABATEIHHBIX
3aj]1a4, BBHITIOJTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOCKTOB, CTPEMIICHHSI
K B3aMOMIOHMMAHHIO ¥ B3aUMOIIOMOIIIH B IPOIIECCE ITOH y4eOHOU NeSTENbHOCTH, TOTOBHOCTH



OIICHWBATh CBOE TOBEJACHHE W TOCTYNKA CBOMX TOBAPUINEH C TO3HWIIMH HPABCTBEHHBIX U
IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKHAE TPEACTABICHUS O BEMIECTBE W XUMHUYCCKOM  PEaKIuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONINE OCHOBY IS
NOHUMAaHUSl CYIIHOCTH HAy4YHOM KAPTUHBI MHUpaA, TMPEACTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPObI, B3AUMOCBS3SIX YEJIOBEKAa C MPUPOJIHON Cpelloi, O poiu
XUMUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HAIPaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHUN TIO0 XUMUH,
HEOoOXoauMBbIC IT OOBSICHEHHS HAOMI0JaeMbIX IPOIECCOB W SBICHUH, ITO3HABATEIHHOM,
UH(GOPMAIITMOHHOW M YHUTATENbCKOW KYJIbTYpbl, B TOM YHCIIE€ HABBIKOB CaMOCTOSTEIbHON
paboThl ¢ Y4yeOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATypOM, JOCTYMHBIMH TEXHUYECKUMU
cpencTBamMu HHGOPMAITMOHHBIX TEXHOJIOTHIA,

HMHTEpeC K OOYyYEHHUIO M TMO3HAHUIO, JIFIDOO3HATEIBbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHON U MCCIIEIOBATEIBCKON ACATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTH U YPOBHS 00yUY€HUS B JlaJIbHEHIIIEM;

4) popMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIA 00pa3 >KW3HU, OCO3HAHHWE IIOCICACTBUI M HEIPUITHE BPEIHBIX
MPUBBIUEK (YMOTPEOJICHHUS aJKOTOJIs, HAPKOTUKOB, KypEeHHSs), HEOOXOIUMOCTH COOIOACHUS
npaBuil 0€30MaCHOCTU TpU OOpaleHUH C XMUMHYECKUMHU BEIIECTBAMU B OBITY M peaibHOU
KU3HH,

5) TpyA0BOro BOCIIUTAHUSI:

WHTEpEC K MPAKTHYECKOMY M3YUYEHHUI0 Tpodeccrii M Tpyaa pa3IMdHOTO POIa, YBAKEHUE K
TPyIy W pe3yjbTaTaM TpPYJOBOM JEATEILHOCTH, B TOM YHCJI€ HAa OCHOBE IPUMEHEHUS
MpPEAMETHBIX 3HAHUW TI0 XUMHHU, OCO3HAHHBIA BBIOOP WHIWBHUIYAIBHOW TpPACKTOPUHU
MPOJIOJDKEHUST 00pa3oBaHMs C YYETOM JMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XWMUH,
0OI1IeCTBEHHBIX MUHTEPECOB W MOTPEOHOCTEH, yCHenHOW MpodheCCHOHAIBHOW JeSATeTbHOCTH U
Pa3BUTHS HEOOXOIMMBIX YMEHHUN, TOTOBHOCTH aIalITUPOBATHCS B MPOGEeCCUOHATBHOU CpeIe;

6) 3K0JOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HH Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHWs, MIOHUMaHUE IIEHHOCTH 3/I0pOBOTO M Oe30macHOro odpasa KHU3HH,
OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY H IICHXHYECKOMY 3I0POBBIO,
OCO3HAaHWE IIEHHOCTU COOJIOJIEHUS TPaBWJI OE30MacHOTO TIOBEICHUS TIpu pabore ¢
BEIIIECTBAMH, & TAK)KE B CUTYAIUSX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMCHSATH 3HAHMS, IOJIy9aeMble NMPU HU3YyYEHUHW XUMHUHU, IS PCIICHHS
3a/lay, CBS3aHHBIX C OKpYXalollled NPUPOAHOW CpeloM, [JIsi TOBBILIEHUS YPOBHS
AKOJIOTUYECKON KYJbTYpbl, OCO3HAHUS TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOjeM u
MyTe WX PEIICHHs] MOCPEACTBOM METOJOB XHWMHH, JKOJOTHYECKOTO MBINIICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B TI03HABATEILHON, KOMMYHUKATUBHON 1 COIIMAIBHON TTPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI



B cocrtaBe meTanmpenMETHBIX PE3yNbTATOB BBIACISIIOT 3HAYUMBIE UIsI (POPMUPOBAHUS
MHUPOBO33pEHUs OOIEHAyYHbIC TTOHATHS (3aKOH, TEOpHs, MPUHITUII, TUIIOTE3a, (PaKT, CUCTEMA,
IPOIIECC, SKCIIEPUMEHT U JIPYroe.), KOTOPhIE UCTOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX
MpeMETax W MO3BOJISIIOT HA OCHOBE 3HAHWU M3 ATUX MPEAMETOB (DOPMHUPOBATH MPECTABICHUE
O IIEJIOCTHOW HayYHOW KapTUHE MUPA, U YHUBEPCAIbHbIE yueOHbIE NeHCTBUS (ITO3HABATEIbHbIC,
KOMMYHHMKAaTUBHBIE, PETYJSATUBHBIE), KOTOpPhIE 00CCIEYMBAIOT (POPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITeJIbHOMY TIJIAHWPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM AEATEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHUS UCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIILUICHUS NOPU OCBOCHUH 3HAHUM:
pacKpblBaTh CMBIC XUMHUYECKUX TOHATUH (BBIASISATH HMX XapaKTepHbIC IPU3HAKH,
yCTaHABJIMBATh B3aMMOCBS3b C IPYTUMH MOHSATHUSIMHU), UCIIOJIB30BaTh MOHATHUS I OOBSICHEHUS
OT/CNIbHBIX (PAKTOB M SBJICHUMN, BBHIOMpPATh OCHOBAHUS W KPUTEPUU MJIA KiIacCUPUKAIIUU
XMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIMM, YCTAaHABJIMBATH NPUYUHHO-CIICICTBEHHBIE
CBSI3U MEXIY OOBCKTAaMH H3YUYCHHUS, CTPOUTH JIOTHYECKHUE PACCYXIEHUS (MHIYKTHUBHBIC,
JEYKTUBHBIC, 10 aHAJIOTHH ), JIeJIaTh BHIBOJIBI U 3aKIIOUCHHS;

yMEHHE IPHMEHSATh B MPOIECCEe MO3HAHMS MOHATHS (IpEeIMETHBIC M METalpeaIMETHBIE),
CUMBOJIMUECKUE (3HAKOBBIC) MOJEIM, HCIOJIb3yeMble B XHMHH, MPEOOPa3OBHIBATH LIUPOKO
MIPUMEHSIEMbIE B XUMHUM MOJICJIbHBIC MPEJICTABICHUS — XUMUUECKUN 3HAK (CUMBOJ 2JIEMEHTA),
XUMU4Yeckass (popMyna W ypaBHEHHE XHMHUYECKOW peaKIud — TMpU PEHICHUH Y4eOHO-
MO3HABATEIbHBIX 33Ja4, C Y4YETOM OTUX MOJICJIIBHBIX TMPEACTABICHUNA BBUIBISATH U
XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKU M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMUYECKUX PEaKIMi, BBISBISITH OOIINE 3aKOHOMEPHOCTH, TPUUNHHO-CJICACTBEHHBIC CBS3U U
MPOTHUBOPEYUHS B U3YyUAEMBIX MPOLIECCAX U ABJICHUSIX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS .

YMEHHE MCIOJb30BaTh IMOCTABJIECHHBIE BOIPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHMWS, a
TaKk€ B Ka4eCTBE OCHOBBI Il (DOPMUPOBAHHUSI TUIOTE3bl MO TMPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHU;

MpUOOPETEHUE OMbITAa MO TUIAHUPOBAHUIO, OPTaHM3AIlMd W TMPOBEACHHUIO YUYCHUUYECKHX
AKCIIEPUMEHTOB, YMEHUE HAOJIIOMAaTh 3a XOJIOM IPOIECcca, CaMOCTOSITEIBHO MPOTHO3UPOBATH
€ro pe3yibTaT, GOpMyIUPOBaTh 000OIIEHUS M BBIBOBI 10 pe3yjIbTaTaM MPOBEAEHHOTO OTbITA,
HCCIIEIOBAHMS, COCTABIIATh OTYET O MPOACIaHHOM padoTe.

Pabora ¢ undpopmaumeii:

yMEHUE BBIOUPATh, AaHATTU3UPOBATh U MHTEPIPETUPOBATH HHDOPMAITUIO PA3TUIHBIX BUIOB
u (opMm TpencTaBiieHHs, TOTYyYaeMyl0 W3 Pa3HbIX WMCTOYHUKOB (HAYYHO-TIOMYJISpHAs
JuTepaTypa XHMHUYECKOTO COJEp)KaHWs, CHOpaBOYHBIC TMocoOusi, pecypchl HWHTepHETA),
KPUTUYECKHU OIIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(GOPMAIIUIO;

yMEHUE IPUMEHATh Pa3IUyHbIE METO/IbI U 3aIIPOCHI MPU MOUCKE U 0TOOpE UH(pOpMAITUU U
COOTBETCTBYIOIINUX JAHHBIX, HEOOXOIWUMBIX [IJIsi BBITIOJIHCHHUS YUYEOHBIX W TTO3HABATEIHHBIX
3aJad  OMPENeNEHHOTO THIMA, NPHOOPETeHHWEe OmbiTa B  00JIACTH  HMCHOJIB30BAHUSA
WH()OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM, OBJQJACHUE KYJbTYpOH  aKTUBHOTO



WCIIOJIb30BAaHUSl PA3NUYHBIX TOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BHIOMpATh ONTHUMAIbHYIO
dbopmy mnpeactaBiaeHUsT MHQOpPMALMKM U WLIIOCTPUPOBATH PEIIAEMBIE 3aJla4d HECIOKHBIMU
cXeMaMmu, IuarpaMmmamu, ApyrumMu GopMaMu rpa@uku U uX KOMOMHALIUSIMU;

YMEHHUE HCIONb30BaTh U AHAIMW3UPOBATH B IPOLIECCE YUYEOHOW M HCCIIEIOBATEIbCKON
ACSTENbHOCTY HMH(DOPMAIMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEIbCKOTO XO34iCTBA U
TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH NPUPOJHON CPEMBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIe JeHCTBUS:

YMEHHS 3a7aBaTh BOINPOCH (B Xoje nuanora W (WIM) AWCKYCCHHM) MO CYIIECTBY
o0cyxmaemMorl TeMbl, (OPMYIUPOBaTh CBOU NPEIJIOKEHHUS OTHOCHTEIBHO BBIOJIHEHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUSI TPEACTABIATh IOJYYEHHBIE pE3yJIbTaThl MO3HABATENBHON JEATEIIBHOCTH B
YCTHBIX ¥ IIMCBMEHHBIX TEKCTax; JeJaTb IPE3CHTALMI0 PE3YJbTATOB  BBINOJIHEHUS
XUMHUYECKOTO  JKCIEpUMEHTa  (JIabopaTOpHOTO  OmbITa, JlabopaTopHOM  pabOTHI MO
MCCJIEIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO POEKTA);

YMEHHUSI YYEOHOTIO COTPYAHMUYECTBA CO CBEPCTHUKAMM B COBMECTHOM MO3HABATEIBHOU U
UCCIIEIOBATENbCKOM AESITEIbHOCTA MPH PEUICHUHM BO3HMKAIOUIMX IMPOOJIEeM Ha OCHOBE yudéra
OOLIMX MHTEPECOB U COIJIacOBaHUs MO3ULMI (00CYXIeHus, OOMEH MHEHUSMHU, «MO3TOBbIE
HITYPMBbI», KOOPJIMHALIUSI COBMECTHBIX JIEUCTBHIA, ONIPEACIICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PerynasiTuBHbBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHSA:

YMEHHUE CaMOCTOSITEIIBHO ONPENENATh LENIN AEATEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBaTh M MpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOKO JIEATEIBbHOCTh, BBIOMPATh
HaunOosiee H(P(DEKTUBHbIE CHOCOOBI pElIeHHs Y4YeOHbIX M  [O3HABAaTENIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTAaBIIATh WM KOPPEKTUPOBATH MPEIOKEHHBINA aJrOPUTM JEUCTBUU INPHU
BBITIOJTHEHUM 3a/laHui ¢ Y4YETOM IIOJIyYE€HHS HOBBIX 3HAaHUN 00 HU3ydyaeMbIX OOBEKTax —
BEILIECTBAX U PEAKIMUAX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pE3ysbTaTa 3asiBICHHON LIEJIH,
YMEHHUE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOEHHUIO 00S3aTENHOTO COACpXKaHUS,
YCTAaHOBJICHHOTO JaHHOUW (eaepanbHoil pabodeld MpOTrpaMMOM, BBIJIETSIOT: OCBOEHHBIC
OoOyJaronMMUCs Hay4HbIe 3HAHUS, YMEHHS W CHOCOOBI JEUCTBHUH, cHerubuyYecKue s
NpeAMETHOW 00s1acTh «XUMHUS», BUIBl JIEATEIBHOCTH MO IMOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpOpETalui, NPeoOpa3oBaHUI0O W TNPUMEHEHUI0 B PA3IMYHBIX YYE€OHBIX W HOBBIX
CUTYaLUSX.

K xoniy oOyuenust B 8 kJiacce mnpeaMeTHble pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMWYECKHX IMOHATHI: aTOM, MOJIEKYJa, XUMUYECKHM
AJIEMEHT, IMPOCTO€ BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTh, OTHOCHUTENbHAs aTOMHAas M MOJEKYJSpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJISI XUMHUYECKOTO
AJIeMEeHTa B COEIMHEHHH, MOJIPHBIM OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJb,



AIIEKTPOOTPHULIATETBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasl PeaKiius, Kiaccuuxarms
peaklmii: peakii COCIMHEHNUs, PEaKLUU Pa3JIOKECHMs, PEaKIIUN 3aMEILEHUs, PEaKIUU
0o0MeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKLMH, TEIUIOBON APPEeKT peakuuu, Aapo aToma,
AIIEKTPOHHBIN CJIOM aTtoma, aroMHas opOuTajb, paAnyC aroMa, XMMHYECKas CBS3b,
MOJISIpHAs U HEMOJspHas KOBAJEHTHAsl CBSI3b, MOHHAs CBA3b, MOH, KaTUOH, AaHHOH,
pacTBOp, MaccoBasi JA0JIs BellecTBa (MPOLEHTHAs KOHLEHTPaLUs1) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX IOHATHUN M NPUMEHSITH 3TH
MOHATHUS IIPU ONKMCAHUHU BEIIECTB M UX NMPEBPALLCHUN;

HCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIUKY JJII COCTaBIIEHUS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUM;

OINpEEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCJIGHUSI DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IMPHUHAJICKHOCTh BEIIECTB K
ONnpenen€éHHOMY KJIAcCy COEIMHEHUW 1o (¢GopmyaaM, BUJ XHUMHYECKOW CBS3H
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHMUYECKUX COCANHEHUSX;

packpeiBaTh cMbIch [lepuogunueckoro 3akona J[. M. MeHneneeBa: 1eMOHCTpUPOBATh
NOHUMAaHUE INEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB XHMHYECKHMX 3JIEMEHTOB OT HX
noyioxkeHuss B lleprogudeckoil cucreMe, 3aKOHOB COXPAHEHHUsT MacChl BEIIECTB,
ITIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTraapo;

ONMKCHIBATHL M XapakTepuszoBaTh TabimuHyro ¢opmy Ilepuoguueckoil cucTemsl
XUMHUYECKUX 3JIEMEHTOB: pa3jIiMyaTh IMOHATHS «IJIaBHas noArpynmna (A-rpymma)» u
«mmobounas moxarpynmna (b-rpynma)», manbsle ¥ OOJbIIME TEPUOIbI, COOTHOCHTH
0003HaueHus1, KOTOpble UMeroTcs B Tabnuue «lleproguyeckas cucreMa XMMHUYECKUX
anemeHToB [[. 1. MenneneeBa» ¢ 4YMCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sjapa, oOlee YHCIO 3JIEKTPOHOB U
pacnpeziesieHre UX MO0 IEKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (IO YUCIY M COCTaBYy YYacTBYIOUIMX B PEAKLUMUM BELIECTB, MO TEMJIOBOMY
shdexty);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIaCCOB,  IOATBEP)KJAs  ONMCAHUE IPUMEPAMH  MOJIEKYJSIDHBIX  YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX NPEBPALLECHUN B PA3IUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MACCOBYIO
JOJTII0 XUMUYECKOTO 3JIeMEHTa Mo (OpMyJie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEaKLUu;

IPUMEHATH OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATEIbHOCTH — AHAJIU3 M CUHTES,
CpaBHEHHE, 0000IIEHNE, CUCTEMATU3ALUI0, KIACCU(PUKALIUIO, BBISIBICHUE MPUYUHHO-
-CIEACTBEHHBIX CBA3CU — JUISl M3YUYEHHsS] CBOMCTB BEIIECTB M XMUMUYECKHX PEAKIIUM,
€CTECTBEHHO-HAYYHbIE  METOAbl  [O3HAHUS  —  HaONIOJeHHWEe,  H3MEpEHHe,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (peajbHbI U MBICICHHBIN);



ClIeoBaTh IMpaBWjaM TOJB30BAHHMS XUMHUYECKOW TIOCYIoM u  1ab0paTOpHBIM
o0OpyZI0OBaHUEM, a TaK)Ke IMpaBuUjaM OOpallleHHs] C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIUSIMU TIO BBIMOJHEHUIO JA0OPATOPHBIX XMUMUUYECKUX OMBITOB IO MOTYyUYEHHUIO
U coOMpaHUIO Ta3000pa3HBIX BemeCTB (BOAOPOAAa W KHCIOPOJAA), MPHUTOTOBIICHUIO
pPacTBOPOB C ONPEAECIEHHON MaCCOBOU JIOJEN PACTBOPEHHOIO BENIECTBA, MIJIAHUPOBAThH
U MPOBOJIUTh XUMUYECKHUE DKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C MOMOIIbI0 UHANKATOPOB (J1akMyc, peHoI(PTanenH, METUIOPaHX U JIpyTue).

K koHIy 00yueHusa B 9 kKJiacce MpeIMETHBIE PE3yJbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKUX MOHSTUNA: XUMHUUYECKUU BJIEMEHT, aToM,
MOJIEKYJa, HOH, KATUOH, aHUOH, TPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas pEaKUUs, XUMHUYECKas
CBA3b, TEIJIOBON 3((PEKT peakuuu, MOJib, MOJIAPHBII 00BbEM, PAacCTBOpP, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, BJIEKTPOJUTUYECKAs TUCCOLMAIMS, PEAKUUM HOHHOrOo OOMEHa,
KaTanu3aTop, XUMUYECKOE paBHOBECHE, OOpaTMMble M HEOOpaTUMBbIE pEeaKIluH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIMU,  OKHUCIHTENIb,  BOCCTAHOBUTEIIb,
OKHCJICHME M BOCCTAHOBJICHUE, aJJIOTpONusi, amMpOTEPHOCTh, XHUMHUYECKasi CBA3b
(koBaJeHTHAsi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKas peUIETKa, KOppO3us
METaJUIOB, CIUIaBbl, CKOPOCTb XHUMHUYECKON peaklMH, MpPeaesbHO JI0MyCcTHUMas
koHuentpanus [I/IK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSITHUH W MPUMEHSTH 3THU
TIOHATHSI TIPYU ONKMCAHUU BEIIECTB U UX MPEBpaICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJICHHS (OpMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;

ONpPENENIATh BAJICHTHOCTh W CTENEHb OKUCIEHUS XUMHUYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAJJICHKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIACCY COCIMHEHUN Mo (opmysiaM, BUJ XUMHUUYECKON CBS3U (KOBaJICHTHAsl, MOHHAs,
METaJTMYECKasi) B HEOPraHMYECKUX COCIUHCHMSIX, 3aps]l HOHA 10 XHUMHYECKOU
dbopmyre, xapakTep cpelbl B BOJHBIX PAacTBOPAaX HEOPTaHMYECKUX COCAMHEHUH, THUII
KPHUCTAJUIMYECKOMN PEIIETKH KOHKPETHOTO BEIIIECTBA;

packpsiBath cMmbIch [lepuoanyeckoro 3akona JI. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMHUCHIBATh U XapaKTepHU30BaTh TaOIu4YHy0 Gopmy llepuoamdeckoit
CHUCTEMbl XMMHUYECKHMX DJIEMEHTOB: pa3MyaTh MOHATHUS «TJIaBHas noarpynmna (A-
rpynmna)y u «mobounas mnoarpynmna (b-rpymma)», manple W OoNbIIUE TEPUOIBI,
COOTHOCUTh O0O3HAYEHHS, KOTOpbIE HMEIOTCA B TEPUOAMYECKON Tadiuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U
3apAn siapa, o0IIee YUCIIO 3JEKTPOHOB U paCIpeesIeHUe UX MO AIEKTPOHHBIM CJIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB DJJIEMEHTOB U UX
COCMHEHUN B Mpejenax MajblX MEPUOJIOB U TIABHBIX MOJATPYII C YYETOM CTPOCHHS
HX aTOMOB;



KJIaCCU(PUITMPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XUMHUIECCKUE
peakuuu (10 YUCIY M COCTaBYy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEMJIOBOMY
s dexTy, M0 UBMEHEHHIO CTENEHEH OKUCIICHHS] XUMUUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CHeNU(PUIECKHEe XUMUYECKHE CBOWCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIKIAAsl ONMMCAHUE PUMEPAMU MOJICKYIJISIPHBIX U
MOHHBIX YPABHEHHUM COOTBETCTBYIOUIUX XUMUUYECKHUX PEaKIIUM;

COCTaBJISITh YPaBHEHHUS 3JICKTPOJIUTUYECKON TUCCOIMAIMN KUCIIOT, IEJI0YeH U cojei,
MIOJTHBIE U COKPAIEHHBIC YPABHEHUS PEAKIIMH MOHHOTO OOMEHA, YPaBHEHHS PEaKIUH,
MOATBEP)KIAIONINX  CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIIECTBAMU
Pa3JIMYHbBIX KJIACCOB;

PACKpBIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA MOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOTO OajiaHCca ITUX PEaKInii;

MIPOTHO3WPOBATh CBOMCTBA BEMICCTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOYKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAICHUHN B PA3TUIHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JI0JIF0 XMMUYECKOTO dJIEMEHTA 10 (GopMyJie COSMHEHHsI, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaAKIUY;

coOoIaTh TMpaBWia IIOJH30BAaHUS XHMHYECKOW TIOCYAOM ©  J1abOpaTOpHBIM
o0opynoBaHHEM, a Tak)Ke TMpaBWiIa OOpAIICHHsS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSIMU TIO BBIMIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB MO MOTYYEHUIO
U COOMpaHUIo ra3000pa3HBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIUH, MMOATBEP)KIAIONINE KaueCTBEHHBI COCTAaB Pa3jUYHBIX BEIICCTB:
pacno3HaBaTh OMBITHBIM MYyTEM XJIOPHIA-, OpOMHUI-, HMOAUA-, KapOoHaT-, Qocdar-,
CUJIMKAT-, Cylb(]ar-, TUAPOKCUA-HOHBI, KaTHOHBI aMMOHHUS W HOHBI HM3yYCHHBIX
METaJJIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
NPUMEHSTh OCHOBHBIE OIEPAIlMU MBICIUTEIIBHON NEATeIbHOCTH — aHajIu3 U CHHTES,
CpaBHEHHUE, OOOOIICHUE, CUCTEMATH3AIMIO, BBISBICHUE TPUYUHHO-CIICICTBECHHBIX
CBSI3€U — IUISI U3YYCHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUUA, €CTECTBEHHO-
Hay4YHbIE METOABl TO3HAHWS — HAOJIOJEHWEe, W3MEpPEeHHe, MOJCIUPOBAHNE,
AKCIEPUMEHT (PEabHbII U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 0 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€akKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnunoreka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 0 0 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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

Pa3gen 3. MeTauibl M HX COeIMHEHUA

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHH 05.09.2023  https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OpATOpUH U IPUEMBI 1 0 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023  https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
paszeneHus cMecei 12.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [TOK
8 . PHNEP 19.09.2023 @ https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoreka [IOK
ATOMBI H MOJICKYIIbI 1 0 0 19.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE JIEMEHTHI. 3HAKU 1 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 0
POCIRIC 1 CHOMHBIC BOMlcCTa 0 26.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUYCHUE 03.10.2023  https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK

10 Xumitecias popuyxa. Basenrhocts 03.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTAa B COCIMHECHUN 10.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecrBa. MoJib. bu6mmorexa [IOK
Monspras macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 17.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 24.10.2023 @ https://m.edsoo.ru/ff0d3b88
BrrurcneHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa HOK
HeeTBa tio yp 31.10.2023  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [TOK
P ’ 31.10.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa HOK
] B 07.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 07.11.2023 | https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecsk razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 14.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
posa tpeatt : 14.11.2023  https://m.edso.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoOBbI ITOIyUEeHHsT KUCIOpOoa B
23 nabopaTopuu }I/’an OMBIMHerHciTH bubmorexa LOK
patop P ' 21.11.2023 | https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XUMUIECKOM
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, 9K30- U 21.11.2023 @ https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormmBo (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/ICq];OS o a, CIIoCOOBI z:ro bubmorexa HOK
P X, 28.11.2023  https://m.edsoo.ru/ffod4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «ITonyuennie u coOMpaHue KUCIOpoaa bubmotexa [JOK
v . P poaa, 28.11.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 05.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 05.12.2023  https://m.edsoo.ru/ff0d4dd0
29 ITonsiTre 0 KUCIIOTAX U COJISIX bubmmorexa [TOK
12.12.2023 = https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopuu 12.12.2023  https://m.edsoo.ru/ff0d4ddo
IIpaxTuueckas padota Ne 4 o Teme
31 «Hpon eHUE U EO6H aHHe BOJIOPOJa bubmorexa [JOK
i P AOPOAR, 19.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOMCTB»
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 19.12.2023  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEILIECTBA r'a3a 110 €ro U3BECTHOM bubmorexa [JOK
m . Y 26.12.2023  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruuciaenus 00EMOB ra3oB 10
34 ABHEHHIO pPeaKIMHM Ha OCHOBE 3aKOHa bubmorexa LHOK
P R peaith . 26.12.2023  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 09.01.2024 = https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HacklleHHbIE
37 u HI;HacmpeHHmE aCTBOPHI B bubmorexa [JOK
m PacTBOpEL. 16.01.2024  https://m.edso0.ru/ff0d5b40
MaccoBas [10J1s1 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 16.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» 23.01.2024  https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccuUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa 23.01.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P 30.01.2024 = https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bu6mmoreka [IOK
HOMEHKJIAaTypa 30.01.2024  https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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

[TonmydyeHue 1 XUMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMI 06.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XMUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT 13.02.2024 @ https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa,
46 cnoco((iLII) I10JI )CHI/I}I XHMHI{ZSKI/IC bubmorexa LHOK
N YHEHI 13.02.2024 https://m.edso0.ru/00ad9474
CBOIiCcTBa
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 20.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COCAMHECHUI 20.02.2024 = https://m.edsoo.ru/00ad9a50
49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAaHUHU 27.02.2024 | https://m.edso0.ru/00ad9ch2
KonTponsHnas pabora Ne3 no teme
50 "OCHOBHEIE KJIaCCHI HEOPTaHUYECKHUX bubmmorexa HOK
on P 27.02.2024  https://m.edsoo.ru/00ad9ela
COCAUHEHMI
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX dJIeMeHTOB. IToHsTHE O bubmorexa [IOK
' 05.03.2024  https://m.eds00.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepronnueckuii 3aKOH U
52 [Teproanueckast cucTeMa XUMHYECKUX bubnnorexa [IOK
P 05.03.2024  https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa [TOK
PHOBL, TPYHITHL HOATPY 12.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 12.03.2024  https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
19.03.2024  https://m.edsoo.ru/00adaébc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 19.03.2024  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. . W. bubnnoreka [JOK
MeHeneeB — y4€HbI, IEAAror u 26.03.2024 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATEITLHOCTh aTOMOB bubnuorexa [JOK
XUMHUYECKHUX 3JIEMEHTOB 26.03.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
09.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 09.04.2024  https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenmoysspHas XUMUYeCKas bubnnorexka [JOK
CBSI3b 16.04.2024  https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenetn OkHCICHIS 16.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnuorexa [IOK
peakiuu 23.04.2024 = https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIN bubmmorexa [OK
23.04.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnmuotexa [JOK
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«Ctpoenue atroma. XuMHUYECKast 30.04.2024  https://m.edsoo.ru/00adh486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 0 0 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 30.04.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U 1 0 0 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 14.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIeHNE 1 1 0 0 bubmumoreka [IOK
cucreMaru3anus 3HaHuil 14.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[MPOTPAMME
9 KUJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxkruueckue U3YYeHHS o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[lepnonnueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 0 0 bubnnorexka [JOK
XUMHYECKUX 3eMeHToB J[. U. 06.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKUX IJIIEMEHTOB 1 0 0 bubmorexa HOK

. 06.09.2023  https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanus u HoMeHKIaTypa 1 0 0 bubnuoreka [IOK
HEOPTraHUYECKHUX BEIIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHu4ecKkoil CBSI3U U THIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAININYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
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KontponsHas padora Nel mo reme

5 11 0 i
«IToBTOpeHue u yriayoiaeHne 3SHaHUI 90.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
6 Knaccugukanus XumMmuaeckux bubnuoreka [IOK
peaKkiuii Mo pa3InyHbIM MPU3HAKAM 20.09.2023 = https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOI
7 eakiuu. [ToHSITHE 0 TOMOT'CHHBIX B bubmorexa LOK
DA 27.09.2023  https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsITHE O XMMUYECKOM
paBHOBecuH. DAKTOPBI, BIUSIOIINE
8 Ha CKOPOCTh XMMUYECKOM PEaKIMK 1 bubmorexa LOK
P peart 27.09.2023  https://m.edsoo.ru/00adc28c
MOJI0KEHUE XUMHYECKOTO
paBHOBECHs
9 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuorexa [JOK
peakuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTHYECKON
10 mucconuanyu. CUIbHBIE U ClIa0bIe bubmorexa [IOK
’ 04.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHHS peaKIHii bubmorexa LOK
P peartt 11.10.2023  https://m.edso0.ru/00add448
XHMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEICTABICHUM bubnmnoreka [JOK
00 PIIEKTPOIUTUIECKON 11.10.2023  https://m.edsoo.ru/00add5d8
JIACCOIAIIN
XHUMHUYECKHE CBOMCTBA COJIeH B
13 CBETE MPEICTaBICHUH 00 bubmorexa HOK
pet . 18.10.2023  https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIMAIITT
14 [TonsiTe o TumponU3E coneit bu6mmoreka [IOK



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.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

18.10.2023 @ https://m.edsoo.ru/00add9d4
15 O06o001IcHNEe U CHCTEMATH3ALIHS bubmuorexa [JOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTnueckas padora Ne 1.
16 «Pemenne 3xciepuMEHTAIILHBIX buGnnorexa LIOK
P 25.10.2023  https://m.edsoo.ru/00addbfa
3a1a4»
KonrtponsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOLUALIUI buGnnorexa LIOK
P A HHAt: 08.11.2023  https://m.edsoo.ru/00addecO
XHUMHYECKUE PEaKIIMK B PACTBOPAX)»
OO01mast XapakTePUCTHKA TaJIOTEHOB.
18 XHI;HESJKI:/I; ZBﬂII;IIC?];I: Hz. o II;MHG }Z Bubmorexa ITOK
pHMep 08.11.2023 https://m.edsoo.ru/00addfe2
XJIopa
Xioposogopo. ComnsiHast KHCIIOTa,
19 XHMquCIfHS CﬂOﬁCTBa HOJyUYEHHUE bubnmorexa [IOK
’ ye ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMCHCHUE
ITpakTuyeckas pabora Ne 2 o Teme
20 «[Tomyyenue congHON KUCIOTEI bubmmorexa [IOK
i . ’ 15.11.2023  https://m.edsoo.ru/00ade348
W3y4YeHHE € CBOMCTBY
Beruncnenus mo ypaBHEHUSM
21 XUMHUYECKUX PEAKIINN, €CIIU ONUH U3 bubmmorexa [TOK
peart, g 22.11.2023 @ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO6m1ast xapakTepuCTHKa SJIEMEHTOB bubnuoteka [JOK
VIA-rpymmbl 22.11.2023 @ https://m.edsoo.ru/00ade64a
AnIOTponHbIe MOIU(DUKAIINH CEPHI.
93 Haxosxnenue cepsl u €€ coeTMHCHUI bubnmnoreka [JOK
B IIpHpoie. XUMHUYECKHE CBONCTBA 29.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo/1, CTpOCHHE, bubnmnoreka [JOK
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¢bu3nyecKkre 1 XUMHUCCKUE CBOMCTBA 29.11.2023 = https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTAa,
25 ¢buznvecKre 1 XUMHUECKUE bubmmorexa [JOK
o 06.12.2023  https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKHE peaklinu, Jiexalire B
OCHOBE MPOMBILIUIEHHOTO crioco0a

26 MOJyYECHUSI CEPHOM KUCIIOTHI. bubnunoreka [HOK
XUMUYECKOE 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY>KaloIlen Cpelibl COETUHEHUSIMHU
cepol

97 Brruncnenne MaccoBoM J0JIM BBEIXO/a bubmuorexa [JOK
MPOAYKTa PEaKLUU 13.12.2023  https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa SJIEMEHTOB

98 VA-rpynmsl. A30T, bubnnorexa [HOK
pacrpoCcTpaHeHUE B IIPUPOJIE, 13.12.2023  https://m.edsoo.ru/00adeea6
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA
AMMuak, ero ¢puznueckue u

29 XUMHUYECKHE CBOMCTBA, MTOIYYEHUE U bubmmorexa [OK

> HOIYH 20.12.2023  https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[TomyueHne amMmmuaka, U3yudeHHe ero bubmorexa HOK
o St 20.12.2023  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCNoTa, € husnyeckue u bubnuorexa [IOK
XUMHUYECKHUE CBOWCTBA 27.12.2023 = https://m.edsoo.ru/00adf306
Hcnonp30BaHnEe HUTPATOB U CONEN

39 aMMOHUS B KQU€CTBE MUHEPAIIBHBIX bubnnoreka [JOK
ynobpenuit. XumMuueckoe 27.12.2023 = https://m.edsoo.ru/00adf518

3arpsA3HCHUC Oprmammeﬁ Cpeabl
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COCIMHCHUAMHU a30Ta

docdop. Oxcun pochopa (V) u

33 docdopHas kucnora, pusuveckue u bubmmorexa [JOK
P . 10.01.2024  https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyICHUE
Hcnons3oBanue pocdaros B
34 Ka4yeCcTBe MUHEPAILHBIX YA0OPEHUH. bubnnoreka [HOK
3arpsi3HEeHUE IPUPOTHON CpeEbI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 npu I()) g g)mult)lecxrl)/le U XUMHYECKHE bubmorexa LHOK
PUPOAE, 17.01.2024  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHE CBOMCTBA. bu6mmorexa [IOK
DKoJoru4eckue npooIemsl, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYronbHast KUCIOTa U €€ CONn bubmorexa HOK
24.01.2024  https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 mo Teme
38 "[losrydyeHue yrieKuciioro rasa. bubnuoreka [IOK
KauectBennas peakius Ha kapOoHaT- 24.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYE€CKHUX BEIIECTBAX KaK O bubmmorexa [JOK
P 31.01.2024  https://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia
40 Kpemuuii u ero coequuenust bubmmorexa [OK
P A 31.01.2024  https://m.edsoo.ru/00ae080a
41 [IpakTnueckas padora Ne 5. bubnnorexa [JOK
Pemenue skcriepuMeHTAIBHBIX 3a7a4 07.02.2024  https://m.edsoo.ru/00ae0bf2
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no TeMe «BakHenie HeMeTaIbl U
HUX COEOUHEHUS))

KonTtponsHas padora Ne3 o reme

bu6mmoreka [IOK

42 B %

(BWIHCHITNE HEMETAIIBT T HX 07.02.2024  https://m.edsoo.ru/00ae0e18
COEIMHEHU

OO6m1as XxapakTeprucTruKa

XUMHAYECKHAX DJIIEMEHTOB —

43 METaJII0B. MeTajinuecKkas CBs3b 1 bubmuorexa [JOK
MeTaJUTM4ecKasi KpucTauInaecKas 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJJIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmorexa ITOK

P . b 14.02.2024  https://m.edsoo0.ru/00ae1156
HaIPsDKCHUN METAIIJIOB
O61ue cnocoObl MOTydeHHs
MmetaiuioB. CiuiaBel. Beruucienus mo

45 aBHEHUSIM XUMHYECKUX PeaKInil Bubmorexa ITOK
P peaxta, 21.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
MIPUMECH

46 IToHsATHE O KOPPO3UHU METAIIIIOB Bubmorexa ITOK

PP 21.02.2024 @ https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47
IHesourEre MeTanbI 28.02.2024  https://m.edsoo.ru/00ael14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U bubnmoreka [JOK
KaJTus 28.02.2024 | https://m.edsoo.ru/00ael4b2

49 [IlerouHO3EMENBHBIE METAIIIBI — bubnnoreka [JOK
KaJablIMX U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8

50 Bakueiinme coefMHEHNUSA KLU bu6mmoreka [IOK
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06.03.2024  https://m.edsoo.ru/00ae15e8
51 O06o001IcHNEe U CHCTEMATH3ALIHS
3HAHUU 13.03.2024
59 JKécTkocTh BOMBI U CIOCOOEI €€ bubmuoreka [JOK
YCTpaHCHHS 13.03.2024  https://m.eds00.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XEécTKoCTh BOABLI 1 METOBI €8 buGnnorexa [IOK
" 20.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubmuoreka [JOK
>4 AJTIOMHHHIL 20.03.2024  https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
THUJIPOKCH]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 AKeneso 27.03.2024 = https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIIPOKCUIBI U COJIU XKeye3a bubnnoreka [JOK
(1) u xene3a (1) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMATU3 AL
3HAHUUI 10.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmoreka [IOK
mo Teme «BakHelne MeTalIbl 1 UX 17.04.2024  https://m.edsoo.ru/00ae3de8
COCTMHCHH S
Brruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJIEPKUT MpHUMecH. Brruncnenus 17.04.2024  https://m.eds00.ru/00ae1750

MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
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O0001IeHYE ¥ CUCTEMATU3 AU

61 3HAHUH 1 24.04.2024
KonrtponsHas padora Ne4 o reme
62 «BaxHeime MeTaIbl U UX 1 94.04.2024
COCJIMHCHHM S
63 BemectBa u maTepuaisl B 1 bubnnoreka [HOK
MMOBCEIHEBHOM KU3HH YeJIOBEKa 15.05.2024  https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpY>KaroIen cpebl 15.05.2024  https://m.eds00.ru/00ae4270
65 Ponb xumuu B perieHuu 1 bubnuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM 22.05.2024 = https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bubnuoreka [IOK
CHUCTEMAaTH3aIus 3HAaHUHN 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHeIil ypok. O000IICHHE 1 1 bubnuorexa [JOK
CUCTEMAaTH3alNs 3HAHUN 29.05.2024  https://m.edsoo.ru/00adb33c
68 PesepubIiil ypok. O600611eHIE 1 1 bu6mmoreka [JOK
cHCTeMaTH3aIns 3HaHUI 29.05.2024  https://m.edsoo.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux snemeHTos /. M.
MenneneeBa, Tabyinia paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN Pl HAMIPSIKCHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



