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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTENbHOW NPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHMsl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranu3anusax Poccuiickoit @eneparu.

[Iporpamma mo XuMuu [a€T TpPEACTABICHHE O IIeNsAX, OOIeH crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyJalOIUXCs CpPEACTBAMU YYEOHOTO IIpPEeIMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE TIPEJIMETHOE COJIEpKaHKE, MPEIyCMaTPUBAET paclpelielieHHe ero mo KjaccaMm |
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMEbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XapPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpPEIesieT BO3SMOXKHOCTH TIPEAMEeTa IS
peanmu3aiyu TpeOOBaHUI K pe3ysibTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKe TPEOOBaHM K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3Yy4YeHUsl TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Yy4JaroIerocst o OCBOCHUIO Y4eOHOTO COJIepKaHusI.

3HaHWE XUMUH CITY)KUT OCHOBOH JUTsl JOPMHUPOBAHKSI MHPOBO33PEHHS 00YJaIOMIETOCs, €ro
IPECTAaBICHUNA O MaTEpUAIIBHOM €MHCTBE MHUpPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEN
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTETUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPAHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMopa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBbl TMYHOCTH, €€ 0011ei 1 (YyHKIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHUE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  [IeATENbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKM3HH, TaKk U B
po(hecCUOHAILHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUM(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1IE€JIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YeJIOBEKa, SBISETCSI OTBETCTBEHHBIM 3TAIlOM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YeNOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBlieHHs B OOy4eHHM XMMHUHU 00eCHeuuBaroTCs crenupuKoil coaep:kaHus
y4yeOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MEJarorn4eckd aJarnTHPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHME
00y4aroIMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUNA XUMHUH, OCHOB HEOPraHWYECKON XUMHUU U
HEKOTOPBIX OTACIbHBIX 3HAYMMbIX OHATHH OPraHU4eCcKON XUMHH.



CtpykTypa cojaepkaHHUs MPOrpaMMBbI 10 XUMHH C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepaHUE CKIAAbIBAETCS M3 CHUCTEMBI MOHATUNH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XMMHYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OPraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS Ha OCHOBE OSMIIMPUYECKU TOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMY,
BBINOJIHASA (DYHKIMHM OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MIPaKTUYECKOr0 MPUMEHEHUS U TIOJTyYEHHs] U3y4aeMbIX BELIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO U METO/IaM M03HaHUs B Hayke. M3yuenue xumun
MPOUCXOJUT C TMPHUBJICUEHHWEM 3HAHMM M3 paHee M3YYEHHBIX YUEOHBIX MpPEIMETOB:
«Oxpyxaromuii Mupy», «buomnorus. 5—7 kinacce» u «D@usmnka. 7 Kiiacey.

[Ipyn u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JeSITEIbHOCTH YeloBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajjaya y4eOHOIo MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMbl XMMHMUYECKMX 3HAaHUN — BaXKHEWIIMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOTO XapakTepa, fA3blka HayKH, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI IPU U3yYEHUH BEUIECTB U XUMUYECKUX PEAaKLUi, B
(GopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
[I03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IpaBUi 0€3011acHOrO
oOpaleHus ¢ BelEeCTBAMHU B IIOBCEAHEBHOM XKU3HU.

IIpy u3ydyeHuUM XMMHMM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs Ba)XHOE 3HAYECHUE
IpUOOpeNu Takue Lel, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPHHATUIO PELICHUH, CIIOCOOHOM ananTUpoBaThcs K
OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTENbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— olecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NIEATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOUEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE /IS pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmelt yHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATH SIBJICHUS OKPYXKAIOIIETr0 MHpa, UCHOJb3Yys 3HAHUS U
OMBIT, TOJYyYEHHbIE MPU H3YYEHUM XHMHH, MPUMEHATh MX MpPH pELIeHHH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JEATENLHOCTH,

— (hopmupoBaHue y 00y4arOUIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTMYECKU 1IEJIeCO00pa3HOro MOBEICHUS B OBITY U



TPYZIOBOM JEATEIIBHOCTU B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAKOUIEH NPUPOIHOU
Cpelbl;

—pa3BUTHE MOTHUBAIIMH K 00YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
pOQHIIS U HAPABICHHOCTH JalbHEHIIIEro oOydeHusl.

OO61iee 9nCiIO 4acoB, OTBEAEHHBIX IS U3YYCHHUS XUMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUH B KWU3HU YEJIOBEKAa. XMMHUA B CUCTEME HayK. Tema u
BemecTBa. Pusznueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTeie U cnoKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKMX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAsi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast 10J1s1 XAMUUYECKOTO 3JIEMEHTA B COSIMHEHUU.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tsl mo opMysiaM XUMUUECKUX COCTMHEHUH.

DuU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus U €€ MpPU3HAKH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUUYECKHE ypaBHeHHUs. Knaccupukamuss XUMHUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUS, 3aMeIeHnsI, OOMEHa).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMu palbOThl B JIa0OpaTOpuu M MpUEMaMHu
oOpareHus ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yUY€HHWE W OINUCAHHE (PU3NUECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOcHUE (PU3NYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIOTOM) sIBJICHUH, HAOII0IeHe
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus, pasznoxkenue ruapokcuna meau (1) mpu
HarpeBaHuHu, B3auMoJeicTBue jkene3a ¢ pactBopoMm coiu meau (II), m3ydenuwe cmnoco6GoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHHWE OUYMUCTKA MOBAPEHHOM COJM, HaONIOJIECHUE U OINHCAaHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIEIO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozeneil MOJIeKy (1I1apoCTeP>KHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — sieMeHT M MPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. Ilpumenenue xucnopoma. CrnocoObl TMONyd4eHHUs KUCIOpoJa B JlabOpaToOpuH U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaupUKaius
KHCIJIOpO/JIa.

TemmoBoit > dekT XUMHUECKON peakIuH, TEPMOXUMHUYECKHE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M METaH. 3arpsi3HEHUE BO31yXa, YCUJIEHUE
MapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(busznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoyueHus. KuciaoTe! u conu.

MonsipHblii 00bEM ra30B. Pacu€rbl Mo XUMUYECKUM YpaBHEHHSIM.



®usnueckue cpolicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHaCBILEHHbIE pPacTBOpPbl. PacTBOpHMOCTH BewiecTB B BoJe. MaccoBas J0Js BEIECTBA B
pactBope. XuMHuueckue cBoiicTBa Boabl. OcHOBaHuA. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJibI B Ipupoje. 3arps3HeHUE MPUPOJHBIX BojA. OXxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumHeHnid. Okcunpl. Kiaccudukamus OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpaszytomue. HomeHknarypa
oKcu10B. PU3nyecKkre U XMMUYECKHUE CBOICcTBa Okcu0B. [lomyueHue okcuaoB.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIETOYM M HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3MUeCKHME M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kuciaor. @uznyeckue U XUMHUECKHE
cBoiicTBa kuciaoT. P akruBHoctu metauioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. Homenknarypa coneil. ®uznueckue U XUMU4ecKkHe cBoicTBa coseil. [lomyuenue
COJIEH.

I'enetnueckas cBsA3b MEXIY KJIacCaMU HEOPraHUYECKUX COEAMHEHU .

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIENICHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, coOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (mmokapa), 03HaKOMIIEHHUE C
oOpa3laMu OKCHJOB W OIMCAaHHE MX CBOICTB, MOJy4YeHHE, cOOHMpaHHe, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BoJopojaa (TopeHue), B3aumojeicTBue Bojopoda ¢ okcugom memu (II)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Moib, uccienoBaHne OCOOCHHOCTEH PACTBOPEHHUS BEIIECTBC PA3IMYHOM pPaCTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMOJICHICTBUE BOABI C MeTa/ylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIEI0OBaHHEe 00pa3l0B HEOPraHMYECKUX BELIECTB Pa3UYHBIX KJIaCCOB,
HaOJI0/IeHNEe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiictBust okcuna menu (II) ¢ pactBopom cepHOM KHUCIOTBHI, KHUCIOT C METajUlaMHu,
peakuuii HeWTpaau3aluM, IOJYy4eHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

Iepuonuveckuii 3akoH u Ilepmoanyveckas cucrema xummu4deckux iementos /. U.
MenpgesieeBa. Ctpoenne aToMoB. XUMHU4ecKas ¢BA3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mOMBITKM KJIACCU(UKALKUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (ILIEJOYHbIE U IET0YHO3EMENbHbIE METAJIbl, TaJOT€Hbl, HHEPTHBIE Ta3bl).
DeMeHTHl, KOTOpble 00pa3yroT aM(OTepHbIE OKCHUIBI U THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenneneeBa. KopoTkomepuonnas M JulMHHONepuoaHas ¢opmbl Ileproanuyeckoil cucTeMbl
xumuyeckux oemeHtoB JI. M. Menneneesa. llepuonst u rpymmel. Dusnyeckuii CMBICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB NIEPHUO/A U TPYIIIHI DJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX snuep. M3zorombl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUUECKUX 3IeMEeHTOB [leproanyeckoil cucTeMbl



. WN. MeHnneneeBa. XapakTepUCTUKA XUMHYECKOrO JJIEMEHTAa II0 €ro IOJIOKECHUIO B
ITepnognueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METANTUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOJAM.

3navenue [lepuonnueckoro 3akona u Ileproanyeckoit CUCTEMBI XUMUUECKHX 3JIEMEHTOB
JUISl pa3BUTHS HAyKu U npakTuku. 1. 1. MenaeneeB — yu€Hblil U TpakIaHUH.

Xumudeckas CBSI3b. KoBanenTtnas (monstpHast u HETOJISIPHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENbHbIE  peakiuu.  [Iporecchb
OKHUCIIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAJIOB M HEMETAIJIOB, B3aUMOJCHCTBHE THUIPOKCHAA
[IMHKA C PAacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIINI (TOpEeHUE, PEAKIIUK PA3JIOKEHHS, COCTUHEHNS).

Meosrcnpeomemmnuwie ceasu

Peanusanus MexXIpeaAMETHBIX CBA3EH NPU M3YYEHHH XMMHH B 8 KJIACCE OCYIECTBIISAETCS
4Yepe3 WCIOJIb30BaHWE KakK OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHM, TaK U TOHSITHH,
SIBJISTFOIITUXCSI CACTEMHBIMHU JIJIS1 OT/ACITBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (pakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaiuM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/JIENTMPOBAHNE, U3MEPEHNUE, MOJEIIb, SIBIICHHE.

®usnka: Marepus, aToM, DOSJEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIBbI,
PaZvoOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €JUHHIIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJIE3HBIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMHYECKas peaKIus

[lepnognueckuit 3akoH. Ilepuommueckass cucrema xumuyeckux »saementoB [l .
MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHUU CBOMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MNEPUOJAOB, Kajausl, KaJIbLMS U HUX COCOUHEHUN B COOTBETCTBUHM C
MOJIOKEHUEM 371eMeHTOB B [leproanueckoii cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHUABl XMMHUYECKON CBA3M. THUIBI KPUCTAUIMUECKHX PpEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K PA3IMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHHH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukarus XUMHUYECKUX pPEeakIUil M0 pa3lIuYHbIM MpH3HAKaM (M0 YHCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(ddekTy, mo H3MEHEHHIO CTemeHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpAaTUMOCTHU, MO YYACTHIO KaTaluzaropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.



[TonsiTue o ckopoctn xumuueckoil peaknuu. [Tonsitue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOIEHHBIX M TeTeporeHHbIX peakuusx. Ilonstue o
karanuze. Ilonsatne o xumuueckoM paBHOBecuU. @DakTOpbl, BIMSIOIIME Ha CKOPOCTh
XMUMHMUYECKOHN PEaKIMU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CoCTaBlI€HME YPAaBHEHHM OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIOIb30BaHUEM METOJA AIEKTPOHHOIO OajaHca.

Teopust 37M€KTPOIUTUYECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonst,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconuanyiv. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YcinoBusl MPOTEKAHUS PEAKIMI MOHHOTO OOMEHa, MOJHbIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIOT, OCHOBaHWA M COJEH B CBETE
Mpe/ICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEHIECTB —
METaJJIOB M HeMeTauloB (TpaduTa M anMasa), CIOXKHBIX BeLIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XHMMUYECKON peakiuy OT BO3JACHCTBHS pa3lIUYHBIX
(bakTOpoB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIiecca TUCCOLMALUN
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUEO MaTepuasoB), IMPOBEIECHUE
OTIBITOB, WITIOCTPUPYIONINX TMPU3HAKA TMPOTEKAHHUsS pEaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajJka, BBIJEICHHE Tra3a, o00pa3oBaHME BOJbI), ONBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (FOpEeHUe, peakluu pasiokKeHUs, COCAUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKMX BEHIECTB C IOMOIIBIO KAa4E€CTBEHHBIX DPEAKIUI HAa WOHBI,
pEIIEeHNEe YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeraJuibl M MX COeJUHEHHSA

OOmiast xapakrepucThka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TIaJIOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopon. ConsiHasg  KUCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIydeHHE,
npuMeHeHnue. JleficTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPraHU3M 4YejIoBeKa. Baxknenue Xiaopuisl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue U (u3nuyeckue CBOMCTBAa MPOCTBIX BELIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(HKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoilcTBa. OKcHIbl cepbl Kak
MIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIOTa, pU3NYECKHEe M XMMHUYECKHE CBOMCTBa
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuyeckue). XHUMUYECKHE PEeaKIty,
Je)Kalie B OCHOBE IPOMBIIUIEHHOTO croco0a MoTydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHMHUYECKOE 3arps3HEHUE OKPYXKAloLleW Cpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTENEHM OKHCICHUSA. A30T, pacHpoCTpaHeHHWE B Hpupojae, (Qusnueckue u
XUMUYecKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUIECKUE
CBOMCTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiusi Ha MOHBI aMMOHHS. A30THas KUCIOTa, €€ IMOJIydeHHeE,
¢u3nyeckne W XMMUYECKHE CBOMCTBAa (0OHIME Kak TPEACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPATBHBIX
ynoOpeHuii. XuMHYeCKoe 3arps3HEHHE OKPYXAIOMICH Cpebl COCTMHEHUSIMH a30Ta (KUCIOTHBIC
TOX/IW, 3arps3HEHHE BO3MyXa, MOYBBI M BOAOEMOB). Pocdop, amnorponHble MoaudUKAITIN
docdopa, dpuznueckue u xumuyeckue cpoictBa. Okcup docdopa (V) u gochopnas kuciora,
¢u3nveckne W XMMHYECKHE CBOWCTBa, mosyueHue. VcmonszoBanme ¢ocdaTtoB B KadecTBe
MUHEPaAJIbHBIX YIOOpEHUH.

OObmass xapakrepuctuka 37eMeHTOB IVA-rpynnbel. OcOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, puznyeckue U XuMU4YecKkue cBoicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcunel yriaepona, ux (U3NYECKUE U XUMUYECKHE CBOWCTBA, JICHCTBHE HA KUBBIC OPTaHU3MBI,
MOJTy4eHUE W MPUMEHEHHE. DKOJOTUUECKHe TPOoOIeMbl, CBsi3aHHbIe ¢ OKcuaoM yriepoaa (IV),
THIOTe3a TII00aThbHOTO TOTEIUICHHUS KIMMarta, MapHUKOBBIH d(dekT. YrompHas KucCioTa U e
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl.  Mcnonp3oBanue  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX Yriepoia
(MeraH, oTaH, OSTWUJICH, alleTWJIEH, STaHOJ, TJHIEpPUH, YyKCcycHass kuciota). Ilpuponnsie
WCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MPUPOAHBIN ra3, HedTh), MPOAYKTHI HX IEepepadOTKH
(6eH3uH), UX POJIb B OBITY ¥ MPOMBINIIEHHOCTH. [IoHATHE 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBa, MOJY4YeHHE U MPUMEHEHHUE.
Coenunenus kpemHuss B npupone. OOmwue mnpexacraBieHuss o0 okcune kpemuus (IV) u
KpeMHueBoil kucinote. CUIIMKAThI, UX MCIIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, jkene300eroH. IIpoGiembl
0€30MacHOTO UCMOJIb30BAHUS CTPOUTEIHHBIX MATEPUATIOB B IIOBCETHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

M3y4eHHe oO0pa3l[OB HEOPTaHWYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMUS, OTBITHI,
oTpaxaromue (U3MYECKue U XMMHUYECKHE CBOICTBA rajoreHOB U UX COEIWHEHUH (BO3ZMOXKHO
HCIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIIEHHE € OOpa3liaMu XJIOPUIOB (TalOreHUI0B),
O3HaKOMJIEHHE ¢ oOpa3namMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJieOMAaTepUalioB), HaOdrofeHHe Tmpoliecca oOyrJIMBaHUS — caxapa TMoj  JieiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, U3y4yeHHE XMMHMUYECKHX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOTHI, IPOBEICHUE KaueCTBEHHOH peakiuu Ha cyiabpaT-uoH U HaONIoJIeHHE NpHU3HaKa e
NPOTEKaHMsl, O3HAKOMJICHHE C (PU3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa U ux coeruHeHUH
(BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX M POCHOPHBIX YAOOpEHMUIA,
MOJIydeHHe, coOupaHue, paclo3HaBaHME M U3yYeHHE CBOWMCTB aMMUaka, IpOBEACHUE



KaueCTBEHHBIX peaKkIuid Ha HWOH aMMOHUA U ¢ocdar-uoH W H3YYCHHE MPHU3HAKOB UX
IIPOTEKAHUS], B3aUMOJCICTBUE KOHLIEHTPUPOBAHHON A30THON KHCIOTHI C MEAbIO (BO3MOXHO
WCIIOJIb30BAHUE BHUJCOMATEPUATIOB), U3YUYCHHE MOJENIed KPUCTAUIMYECKUX PEHIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TPOIECCOM ancopOIMu PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUE, COOMpaHHe, paclio3HABaHHE
Y U3yYCHHE CBOUCTB YTJIEKHCIIOTO Trasa, MPOBEJCHHE KAUYECTBEHHBIX PEaKIHii Ha KapOOHAT U
CHWJIMKAT-UOHBI M HW3Y4YCHHE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOIYKIHEH
CUJIMKATHOM TMPOMBIIIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTABHBIX 3a1a4 1o Teme «Baxuenmme
HEMETAJUJIbl U UX COCTUHEHUSD.

MeTaJiibl M UX COEIMHEHUS

OO0miast XapakTepucTUKa XUMHUYECKHX OJJIEMEHTOB — METaUIOB Ha OCHOBAaHUH WX
noJjioxkeHud B [lepuoanueckoi cucreme xumuueckux anemeHToB . . MenaeneeBa u ctpoeHus
atomoB. CTpoeHHe MeTauioB. MeTainueckas CBsA3b M METaJUIMYeCKas KpHUCTALTUYEeCKas
pemeéTka. DJIEKTPOXUMHUYECKUN psAJl HaNpsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTtauioB. OOIMe crnocoObl MoJlydeHusi MeTaioB. [oHSATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI KX OT Koppo3uu. CIuiaBsl (CTallb, YyT'yH, TIOPATIOMUHHU A, OpOH3a) 1
WX IPUMEHEHUE B OBITY M IPOMBIIILJICHHOCTH.

[[lennounble MeTauibl: ToJI0keHUE B [lepronueckoit cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3NUecKue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAIJIOB U UX COEAUHEHUH.

[[lenoyHO3eMENbHBIE METAIBI MAarHUM W KalblMil: moJioxkeHue B Ilepuoaunueckoit
cucteMe xumudeckux snemeHToB [[. M. MeHnneneeBa, CTpoeHHE UX aTOMOB, HaXOXICHHUE B
npupoje. Prusnyeckue U XMMUYECKHE CBOMCTBA MAarHus M Kajaplus. BakHelmme coequHeHus
KaJbIHs (OKCH, TUAPOKCHI, coJin). JKECTKOCTH BOJBI U CITOCOOKI €€ YCTpaHCHHUSI.

Amomunuil: nonoxxeHue B llepumoamyeckoi cucteme XuMudeckux snementoB JI. .
MenneneeBa, CTpoeHHE aTomMa, HaXOXKJaeHHe B mpupoje. Dusnueckre U XUMUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCHJIA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckodt cucrteme xumuyeckux snementoB [l .
MenneneeBa, CTpoeHHe aroma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
xkene3a. Okcuabl, Tuapokcuasl u com kenesa (II) m skemesa (III), mx cocra, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHHE C o00pa3laMl METalIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
M3YYEeHHUE PEe3yNbTaTOB KOPPO3UU METANIOB (BO3MOXKHO HKCIIOJNB30BaHHE BHUACOMATEPUATIOB),
0COOCHHOCTEN B3aMMOJICHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJIOHM (BO3MOYKHO UCHOJIB30BAHUE
BHJICOMATEPUANIOB), HCCIEIOBAHHE CBOMCTB KECTKOW BOJBI, TpOIlEcca TOPEHUS JKele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajabIlUs, aTIOMUHUS, IUHKA, *kene3a (II) u xeneza
(IIT), menu (I1), HaOnroeHre U OMHMCAHKME MPOIIECCOB OKPAITMBAHUS TJIAMEHU MOHAMH HATpHS,
Kalmusl U Kanblus (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCIeIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJA aTIOMUHUS U THAPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 110
TeMe «BaxxHelne MeTauibl U UX COSIUHEHUS».

XuMus M OKpPY:Ka0LIas cpeaa



BemectBa u martepuainsl B MOBCEIHEBHOW KU3HU YelloBeka. be3zomacHoe McHoJib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPU XUMUYECKUX OXKOTAX H
OTpPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKaIOIIeH cpelbl (MpeaesbHas I0MycTUMas KOHIEHTPALIHS
Bemiects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPOoOIeM.

Xumuueckuii IKcnepumenm:

n3ydeHre 00pa3oB MaTepHAIOB (CTEKIIO, CIUIABBI METAIUIOB, ITOJIMMEPHBIE MAaTePHAIIBI).

Meoscnpeomemmoie ceasu

Peanuzarust MexXIpeAMETHBIX CBA3EH NPH M3y4YEHUM XUMHUH B 9 Ki1acce OCYIECTBIIACTCS
Yepe3 UCIOJIb30BAaHUWE Kak OOIMX ECTECTBEHHO-HAYyYHBIX TMIOHATHUM, TaK U TOHSITHH,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: HaydHbIM (hakT, THUMOTE3a, 3aKOH, TEOpHS,
aHaluM3,  CHUHTE3,  KiIaccupukanus,  MEePUOJUYHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHUE, TAPHUKOBBIN A (EKT, TEXHOJIOTUS, MaTEPHAIIBI.

®dusnka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, DJJEKTPUYECKUH 3apsj, TMPOBOJHHUKH, TMOJYIPOBOIHUKH,
TUDJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBa, ras,
pacTBOp, PacTBOPHUMOCTh, KPHUCTALIMYECKAs PEMIETKA, CIUIaBbl, (PU3WYECKUE BEIIMYUHBI,
€AMHUIBI U3MEPEHUSI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, sKocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BEIECTBA.

I'eorpadusa: armocdepa, rumpocdepa, MUHEpabl, TOPHBIC TOPOJIBI, TIOJIC3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIu4HOCTHBIE pe3yNbTaThl OCBOCHUSI MPOrPaMMbl OCHOBHOTO o0OImIero o0pa3oBaHus
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOHN JCSITEITLHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLMOKYIBTYPHBIMH M JIyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMUA B OOIIECTBE MPaBWIAMA U HOPMaMH IOBEACHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATTU3AINHN 00yIatOIIIXCS.

JIM4HOCTHBIE PE3YNbTATHl OTPAKAIT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TIO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA U PACHIUPEHHUE OIbITa JEATEIHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoOTHYECKOr0 BOCIUTAHUS:

[IEHHOCTHOTO OTHONICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUUYECKOMY U HAYYHOMY
HacJeAWI0, MOHUMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CrIOCOOHOCTH BJIAAETh JTIOCTOBEPHOW WMH(OpMAaIMel O MEepeOBBIX JOCTHKEHHSIX M OTKPBITHSIX
MHUPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMATBHBIX HOpPMax W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBE, KOMMYHHKAaTUBHOU KOMIIETEHTHOCTH B 0O0IIECTBEHHO MTOJIC3HOM,
y4eOHOUCCIIEIOBATEILCKON, TBOPUYECKOM H JAPYTUX BHJAX JCATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM ACSITEIIBHOCTHU NP BHITIOJIHCHUH YICOHBIX, TTO3HABATEIBHBIX 3a/a4,
BBITIOJTHEHUH XWMHYECKHX OKCIIEPUMEHTOB, CO3JIaHUU YYE€OHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOITIOHUMAHHUIO ¥ B3aWMOIIOMOIIM B TPOIlEcCe TOW yueOHOUM AESITEIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEICHUE U MOCTYINKHM CBOUX TOBApPHUIIECH C TMO3UIIMU HPABCTBEHHBIX WU
MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUIA MOCTYIIKOB;

3)IeHHOCTH HAYYHOT'O MO3HAHUS

MHUPOBO33PEHUYECKHUE  MPEJACTABJICHUS O  BEHIECTBE M  XMMHYECKOM  peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W COCTAaBJIAIONIME OCHOBY JUIs
MMOHUMAHMsI  CYIIHOCTHM HAy4YHOM KapTHHBI MHpa, MPEIACTaBICHUSI 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPObI, B3AUMOCBS3SIX UYEJIOBEKA C MPUPOJHONU CPEelOi, O posu
XUMHUHM B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHBBI, HAIlPaBJICHHbIE HA IOJYYEHUE HOBBIX 3HAHUW IO XHUMUH,
HEOOXOaUMBIE JUIsi OOBSICHCHHS HAOMI0JaeMbIX IIPOIIECCOB W SBJICHUH, ITO3HABATEIBHOM,
MH(OPMALMOHHON U YNTATENIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JHUTEPATYpOU, JOCTYHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTUH;

HMHTEpEeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHUIO0, TPOEKTHON U MCCIEAOBATENBCKOM NIEATENBHOCTH, K OCO3HAHHOMY BBHIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHsI B JajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPbI 310POBbA:

OCO3HAHUE I[EHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3JI0pOBBIM 00pa3 >KW3HU, OCO3HAHHE TMOCIEACTBHA U HEMPHUAITHE BPEIHBIX



NpUBBIYEK (YIOTPEOJICHUST aJKOTOJIsl, HAPKOTHKOB, KypEeHHs), HEOOXOJAWMOCTH COOIIOACHUS
npaBui 0E30MaCHOCTH TMPHU OOpalleHHH C XUMHUYECKMMH BELIECTBAMU B OBITY M pPEalbHOM
KU3HU;

5)Tpya10BOro BOCIMTAHHUS:

MHTEpEC K MPAKTHYECKOMY M3yYCHHUIO POoQeccuii U Tpyla pa3IndHOTO PO, YBaKEHHE K
TpyAy U pe3yibTaTaMm TpPYAOBON JESITEIBbHOCTH, B TOM 4YHCIE€ HAa OCHOBE IPUMEHEHUS
MpeAMETHBIX 3HAHWW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIYAJIbHONW TPACKTOPUU
MIPOJIOJDKEHHUST O00pa30BaHUA € YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B IPOPECCUOHATIBHON CPEIE;

6)3K0J10rH4eCKOro BOCIINTAHUSA:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHHUE K MPUPOJie KaK UCTOUYHUKY JKU3HHU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (M3MUECKOMY M ICUXUYECKOMY 3J0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MacCHOTO MOBEACHUS IpU paboTe ¢ BellecTBaMH,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPH H3YyYCHUH XUMUH, IS PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOTHON CPENOH, ISl TOBBIIIEHUS YPOBHS 3KOJIOTUYECKOM
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM M IMyTed MX pelleHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJOTMUECKOTO MBIIIJICHNS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLUAJIBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmerampeaMeTHBIX pe3y/lbTaTOB BBIACHSAIOT 3HAYUMBIE UId (HOPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MPeIMeTOB (POPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAy4yHOM KapTUHE MHpa, U YHUBEpCalbHble ydeOHBbIE NEHCTBUS (IMI0O3HABATEJIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JEesITENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XHMHYECKUX TMOHATHH (BBIAEISATH WX XapaKTEepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JAPYrUMHU MOHSITHUSIMH), UCTIOIB30BATh MOHATUS U1 00BACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATH IPUUMHHO-CIIEICTBEHHbBIE CBS3U
MeXIy 0OBEKTaMU W3YyUeHUs, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbIEC, JeTyKTUBHBIE,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITIOUEHHUS;

yMEHHE MPUMEHSITHh B IMpoliecce MO3HAHMs MOHATHUS (MpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpa3oBBIBATH HIMPOKO
MpUMEHSIeMbIE B XUMHH MOJICJIbHBIE TIPECTABICHUS — XHUMUYECKUIN 3HAK (CHMMBOJ DJIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pEHIeHHHd YydeOHO-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H



XUMUYECKUX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTHBOPEYHS B U3Y4AEMBIX MTPOLIECCAX U SBJICHUSAX.

Ba3oBble ucciaenoBare/bcKue 1eiicTBUS:

YMEHHUE HCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTAa MO3HAHUSA, a
TaKkKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUH;

npuoOpeTeHne OMbITa MO IUIAHWPOBAHHMIO, OPraHMW3alMd M TPOBEICHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIlecca, CAMOCTOSTEILHO MTPOTHO3UPOBATH €T0
pe3ynbTatr, (GopMyIHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOWPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITHIO Pa3TUIHBIX BUIOB
1 (GOpM TIpeICTABIICHUS, TTOJTyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTepaTypa
XAMUYECKOTO COJICp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl UWHTepHeTa), KpPUTHYECKH
OIICHUBATh MTPOTHBOPEUUBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHBIC METOJIBI M 3aIPOCHI TPH TIOUCKE U 0TOOpe MH(pOpMAIHH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUST YIEOHBIX U TTO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUTA, MPHOOPETEHHE OIbITa B OOJACTH WCIIOJB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPOH aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (GOpMY TIpeACTaBICHUS
nHGOpMAIMYA W WILIIOCTPUPOBATH pENIaeMbIe 3a/la4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu hopmamu rpauKu ¥ ©X KOMOUHAIMSMUY;

YMEHHUE HCIOJb30BaTh W aHATU3UPOBATh B Tpolecce y4eOHOW M HCCIIeN0BATEIhCKON
NeSTeTbHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUA:

yYMEHUSl 3aJaBaTh BONPOCHl (B XoJe auanora W (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoii TeMbl, (OPMYIHPOBATH CBOW TIPEIJIOKEHHUS OTHOCHUTEILHO BBITIOJTHECHUS
MPEUI0KEHHOM 3a71a4H;

YMEHUS TIPEJICTABIIATh OJYYCHHBIC PE3YyJIbTAThl TO3HABATEIIBHOM JIEITEILHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
IKCTIIEPUMEHTa (J1Ta00PaTOPHOTO OIBITA, Ja0OPATOPHOW PAaOOTHI 1O HCCICIOBAHUIO CBOWMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIBHOUN U
UCCIIEIOBATEIILCKOM JCATEIBHOCTA TIPU PEIICHHH BO3HHMKAMOIIUX TPOOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJACOBaHHS TMO3HMIUN (0OCYXICHHS, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHAIIHS COBMECTHBIX JACHCTBHIA, ONpeAeNeHue KPUTEPHUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpYyTHeE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIFHO OMPENENATh IeNu JeSITeIbHOCTH, TIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JAEATENBHOCTh, BBIOHMPAThH
HauOosiee APQPEeKTUBHBIE CIOCOOBI pelIeHHs YU4eOHbIX M [O3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEIBHO COCTABIISITh WM KOPPEKTHPOBATh MPEAJIOKEHHBIM aNTOPUTM NEHCTBUN MpuU
BBITIOJTHEHUH 33JaHUil ¢ Y4€TOM TOJYYEeHHS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTax —



BCIHICCTBAX U PCAKIUAX, OLCHUBATH COOTBCTCTBUC IIOJIYUCHHOI'O PE3YyJIbTaTa 3asBJICHHOM iy,

YMEHHUE UCIO0JIb30BATh U aHATU3UPOBATh KOHTEKCTHI, IIPeAjiaracMbl€ B YCIOBUU 33 JaHUH.
NPEIMETHBIE PE3YJbTATHBI
B cocraBe mnpeaMETHBIX pe3yJabTaTOB MO OCBOEHHIO OO0SM3aTENBHOTO COJCpIKAHUS,

YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueld mporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE

oOyJaromuMuCsT Hay4YHble 3HAHUS, yYMEHHUS W CIOCOOBI JEeWCTBUH, CHeru(pUIECKhe s

HpeHMeTHOﬁ o0OJacTu ((XI/IMI/ISI», BUJbI JCATCIBHOCTHU II0 ITOJYYCHHIO HOBOI'O 3HAHUA, €ro

HHTEpIIpEeTAINH, IPEO0OPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYaLIUsX.

K koHiy oOyduenus B 8 kJjiacce mpeaMeTHbIC pPe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(hOpPMUPOBAHHOCTh Y OOyUaIOUIUXCA YMEHUI:

PacKpbIBaTh CMBIC OCHOBHBIX XMMUYECKUX MOHSITHUH: aTOM, MOJEKYJa, XUMHUECKUN
AJIEMEHT, IMPOCTOE BEIIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOAHAS U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSIpHas Macca, MaccoBas [JOJsS XUMHUYECKOTO
JJIEMEHTAa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
ANEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMUUECKas peaKkius, Kiaccuuxarus
peakiuii: peakiiuu COeAMHEHUS, peaklluu pa3JIoKEeHUs, peaKuy 3aMeleHUs, PeaKINH
oOMeHa, 9K30- U SHIAOTEPMHUYECKUE PEaKH, TEIUIOBON APPEeKT peakiuu, 1apo aToMa,
JNIEKTPOHHBIA CJION aToMma, aToMHas OpOWTab, pajuyc aromMa, XUMHUYecKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIs BelECTBA (IIPOLIEHTHAsI KOHIEHTPALUs) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKMX MOHATHM W NPUMEHATh 3TH
MOHATHUS MPU ONMCAHNY BEIECTB U UX NPEBPALLCHUN;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJsI COCTaBJIE€HUS (OpPMya BEIUECTB MU
YPaBHEHUH XUMUYECKUX PEAKIIHI;

OINpeNeNiATh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHsI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTb BEIIECTB K
onpesieNéHHOMY KJacCy COEIUMHEHHMH 1o QopMmylaMm, BHJ XUMHYECKOHW CBS3U
(xoBaJIeHTHAsl U MOHHAs1) B HEOPraHUYECKUX COEIMHEHHUSX;

packpeiBath cMmbica [lepuoandeckoro 3akona JI. M. MenzaeneeBa: 1eMOHCTPHpPOBAThH
[IOHMMaHHUE IEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT HX
noyioxkeHust B Ilepuoanyeckoil cucTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaJIpo;

ONMCBIBATH M XapakTepu3oBaTh TabiauuHyo ¢opmy Ilepuonuueckoil cuctemsl
XUMUYECKHUX 3JEMEHTOB: pasziMuyaTh MOHATUS «IJIaBHas noArpynmna (A-rpynma)» u
«obounas noarpynna (b-rpymma)», Manble W Oousblive NEpPHOJIbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcst B Tabnuue «llepuonnyeckas cucremMa XUMHYECKUX
aneMmeHToB Jl. 1I. MenneneeBa» ¢ YMCIIOBBIMH XapaKT€PUCTHKaMH CTPOCHHS aTOMOB
XMUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa sapa, oOllee YUCIO 3JIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CJI05M);

KJIaccu(UIMPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKHe BELIeCTBA, XUMUYECKUE
peakuuu (110 YMCIYy M COCTaBy y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY

dbdekry);



XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEUIECTB Pa3JIMYHBIX
KJIacCOB, MOATBEpXKJas  ONHUCAHME TMpPUMEpaMU  MOJICKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MTPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 10 (popMylie COEMHEHUS, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIC OTIEPAIIMU MBICIIUTEILHON JEATEIHbHOCTH — aHAJIN3 U CHHTE3,
CpaBHEHHUE, 0000IICHNE, CUCTEeMAaTH3allUI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUINHHO-
CIEACTBEHHBIX CBSI3€M — JUISi U3YYEHUS CBOMCTB BEIIECTB M XMMHYECKHX PEaKIIHM,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPEHHE,
MOJEUPOBAHNE, SKCTIEPUMEHT (PEaJIbHbII U MBICIICHHBIN);

clieloBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCY/I0OM U JTabOpaTOPHBIM
000pyI0OBaHHEM, a TAKXKe MpaBWIaM OOpaleHusi C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB TIO MOJTYYCHHUIO
U cOoOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCJIOPOJA), MPHUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JTOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
Y MPOBOJNTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHMIO PACTBOPOB IENOYCH H
KHCIIOT C IOMOIIIbIO HHAUKATOPOB (JIaKMYC, eHONIPTaIEnH, METUIIOPAHK U IPyTUe).

K xoHmy oOyueHust B 9 Kjacce mpeIMeTHBIE pe3yibTaThl HAa 0a30BOM YPOBHE JOJDKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBATH CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD,
NEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCIICHHs, XMMHMYECKas pEaKlHs, XUMUYECKas
CBSI3b, TEIUIOBOH 3((EKT peakluu, MOJib, MOJSIPHBIA 00BEM, PacTBOP, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUUM HOHHOro OOMEeHa,
KaTaJln3aTtop, XUMHUYECKOE paBHOBeCHE, OOpaTHMble M HEOOpaTHMble peakiHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEID,
OKHCIIEHME M BOCCTaHOBJIEHUE, AIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJieHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTAUIMYecKas pemérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOM pEakUuu, MpeNenbHO JIOIyCTHMast
koHueHntpamus [1/IK Bemiecta;

WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IIOHATUH M INPUMEHATH 3TH
IIOHATHS IIPU ONHMCAHUU BEILECTB U UX IIPEBPALCHU;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJIE€HUS (OPMYN BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUL;

ONIPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX DIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy COEAMHEHHWH Mo ¢opmynam, BUJI XMMHUYECKOM CBs3U (KOBaJEHTHAs, MOHHasd,
MeTaJuIMyecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsij HOHa M0 XUMHYECKOH
¢dopmyrne, Xxapakrep cpelsl B BOJHBIX PAacTBOpaxX HEOPraHWYECKUX COEIUHEHHUH, TUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,



packpsiBaTh cmbicha Ilepuogunyeckoro 3akona /[. M. MenaeneeBa U 1€MOHCTPUPOBATH
€ro NOHMMAaHME: ONHUCHIBATH U XapaKTepH30BaTh TabauuHyo Gopmy Ilepuonuaeckoii
CUCTEMBbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjJaBHas noiarpymmna (A-
rpynmna)y u «mnobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME TEPHUOJBI,
COOTHOCHTHh 0003Hau€HHs, KOTOpPBIE HWMEIOTCS B IIEPUOJUYECKON Tadimuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsia sizpa, o0IIee YHCIo MEKTPOHOB M PACHPEICTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJJIEMEHTOB U HX
COEIMHEHHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJIaBHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTbI, HEOPraHUUYECKHE BEIIECTBA, XUMHUUYECKUE
peakuuu (10 YHUCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIMIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEeHEN OKUCICHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOLIME U cHenu@UUecKue XUMHYECKHE CBONCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIMINX XUMHUYECKUX PEAKITUI;

COCTaBJIAITh YPAaBHEHHUSI DJIEKTPOJUTHYECKON TUCCOLMALMN KHCIIOT, HIEN0YEH U COJIEH,
MIOJIHBIE U COKpAILEHHBIE YPaBHEHUS PEAKIMl MIOHHOTO OOMEHa, ypaBHEHHS peaKlUid,
MOATBEPKAIOLIUX CYIIECTBOBAHHE T'€HETUYECKOM CBS3M MEXKAYy BeLIeCTBaMU
Pa3IMYHbIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUECKUX MPEBPAILEHUN B PA3INYHBIX YCIOBHUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 1Mo (hopMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPAaBHEHUIO XUMUYECKOI peakinu;

coOnroAaTh TMpaBWia MOJB30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
o0opynoBaHueM, a TakKe MpaBuia OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUHU C
WHCTPYKUHUSMHU IO BBITIOJHEHUIO J1a00OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYCHHUIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ras3a);

MPOBOJUTH PEAKIMH, TMOATBEPXKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOPHA-, OpOMHI-, HOOUA-, KapOoHat-, docdart-,
CWIIMKAT-, cynb(haT-, THIPOKCHI-UOHBI, KATUOHbBI AMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE ONEPAIlMU MBICIUTEIBLHON JESATENbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUI0, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsI M3YYEHMs] CBOWCTB BEIIECTB M XMUMHUYECKUX PEAKIUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAONMIOAEHHWE, M3MEpPEeHHEe, MOJEIUPOBaHUE,
SKCIIEPUMEHT (peabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznen 1.IlepBoHayajibHble XUMHYECKHE TOHSITHUS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 ) bubnuotexa [JOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6moreka [IOK
peakuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2.BaxHeiilime npeacTaBUTe/ I HEOPraHNYeCcKNX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsr. [Tonsitue 06 5 | | bu6mmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepunoanyeckasi cucrema xumnueckux 3j1eMeHToB /[I. U. Mengeneesa. Ctpoenne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMenToB 1. U. https://m.edsoo.ru/7f41837¢
MemnneneeBa. CtpoeHue atoma
32| Oemmemir ; b orera LIOK
https://m.edsoo.ru/7t41837¢
BOCCTaHOBHUTEJIHHBIC PEAKITHH
Hroro no pazgeny 15 bubmmorexa LIOK
https://m.edsoo.ru/7t41837¢
Pe3epBHOE Bpemst 3 bubmmorexa LHOK
https://m.edsoo.ru/7t41837¢
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME




9 KJIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1.BemecTBo U XMMHYecKHe peakuu
[ToBTOpEHue u yriyoienne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE PeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 | bubmuorexa [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
06
22 onevewnon VIAcrpynmia Cepan gt 6 buGmonexa LIOK
' PYIIIBL: 24P https://m.edsoo.ru/7f41a636
COeIMHEHUs
006
23| onewewon VArpynma, Asor, qochop e | 7 | BuGmorer LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
24| oneverron IVApymms, Vesepon : 1 , | bubmoremlOK
' . PR pos https://m.edsoo.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
Hroro no paszneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

31 06 . 4 bubmuoreka [JOK
' HIHC CBOMCTBA METaILIon https://m.edsoo.ru/7f41a636
39 B . 16 bu6mmoreka [{OK
. AXKHCUIIINEC METAJJIBI U UX COCAMHCHU S https://m,edsoo,ru/7f41a636
Hroro no pazgeny 20
Paznen 4.Xumus u okpyxxaiouias cpeaa
41 B 3 bubmmoreka [{OK
. eIIeCTBA U MaTePUaJIbl B )KU3HU YEJIOBEKa hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7t41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
| [Ipenmer xumuu. Poss xumun B | bubmmoreka [{OK
’KH3HHU YenaoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
) ITonsaTtue o MeToax MO3HAHUS B | bubmmoreka [{OK
XUMHAH https://m.edsoo.ru/ff0d227e
[IpakTueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bu6mmoreka [IOK
pasneneHus cMece https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c&
OYHMCTKHU TTOBAPCHHOW COJIH)»
6 ATOMBI U MOJIEKYJIbI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie 1 cnoXXHBIE BElECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubnmorexa HOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 bubmuoreka [JOK




BeIecTB. XuMuueckas hopmyia.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

3JIEMEHTOB
1 OTHocuTeNBHAS aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
dJIEeMEHTa B COCTMHCHUHT https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMuyeckasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PeaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YpaBHECHHUSI https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIECTBA MO ypaBHeHI/I;nv; bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanus XxuMmuaeckux
18 peaKuHI(“f (co:ﬂI/IHeHI/IH, pa3yIoKEHHUs, bubmmorexa LIOK
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKIOIEINUCT. O6O6YIIJIIGHI/16 u bubmotexa [OK
R https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bu6nuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCIICHUS, bubmmorexa LIOK
https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcugax
CrocoObl MONYYCHHS KHCIIOPOJia B
23 nabopaTopuu ZIqHPOMI)IHIJIerHOI::TI/I. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YpaBHEHHH, SK30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUYECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3arp${3HeIEHe¢1;0321§rxa CIocoObI c)ero Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «l?lonyquHe " I():06I/IpaHI/Ie bubmmorexa IIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBONUCTBY»
7 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 ®Ou3ndecKnue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIIOTaX U COJISIX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bu6mmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme BuGmoreka LIOK
31 «ITonmyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOJIMYECTBa
33 BEILIECTBA rasa 1o e€ro u3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus 00EMOB ra3oB 10
34 YPaBHEHUIO PEAKIIUH HA OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH Ta30B
35 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 06 bubmuorexa [JOK
MHMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpbnnenssie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTBopbl. MaccoBas 10Jis BEIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckast padota Ne 5 o Teme
«IIpurotoBneHue pacTBOPOB ¢ bubmuoreka [JOK
38 .. . N
onpeaesEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiaccuuKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 KI/ICJ‘I}:ITHLIX OCHOBHBIX U Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBONCTBA bubmmoreka [IOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocraB, knaccudukarus, bu6mmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
46 . oco((S P o )e ZE . bubmmoreka [{OK
I bl MIOJYYCHUS, XUMUYCCKU
c v https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enernueckas cBsi3b MEX
43 acca cODrAMITCC o bu6mmoreka [IOK
KJI MH HEOPraHUYECKUX
0P https://m.edsoo.ru/00ad9as0
COCTMHEHU N
49 O06o001IeHNEe U CHCTEMAaTH3aIIHS bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonTpoibHas padora Ne3 1o Teme
50 "0 P P bu6mnorexa LIOK
CHOBHBIE KJIaCChl HEOPTaHUYECKHUX
o p https://m.edsoo.ru/00ad9e1la
COCTMHEHUH
[TepBbie MONBITKH KIacCUpUKAITIN
51 P I(?[ H bubnuoreka [JOK
XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
Ilepuoanueckuii 3ak0H U
pHOA bu6mmoreka [JOK
52 [lepuoanueckas cucrema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00adaS2c




Meunpeneena

53 [lepuopl, rpymIibl, NOATPYIIIBI bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. U3oronsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 060J10qel<v BuGorexa LOK
55 aTOMOB 251eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. . Menpeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[lepuoauueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU W MPAKTUKH. 1. bubmuorexa [JOK
N. MengaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
53 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuoreka [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHas XuMu4ueckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosspHas bubnunoreka [JOK
XUMHUUECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTIEHUS bubmorexa OK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK

peaxiuu

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




bubmuoreka [JOK

64 OKHCIIMTEIN B BOCCTAaHOBUTCSIN 1 hitps://m.edsoo.ru/00adb076
55 | «Copaone srow. Kommtreoron ! Bnmmorexs [1OK
CBA3En https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
cHcTeMaTH3aIlis 3HaAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IeHNE 1 | bubnnorexa [JOK
cHcTeMaTH3aIls 3HaAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cHCTeMaTH3allis 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne HMara
Tema ypoka KonTpoubnbie | IlpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3YYeHH S
padoTsI padoThbI pecypchl
[Iepnoanueckuil 3aK0H.
| [Tepuoanueckas cuctema | bubnuoreka [JOK
XUMUYECKUX dieMeHToB J[. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 N P 1 bubmuorexa [JOK
CBOWCTB XUMHUYECKUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6bb
MIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
3 1
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIEI | bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padorta Nel o teme
5 «IToBTOpeHue u yriayoiaeHue | |
3HAaHUH OCHOBHBIX Pa3/iesioB Kypca
8 Kacca»
Knaccudukanus XuMuaeckux bu6mmoreka [JOK
6 . 1
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOI
7 H P | bubmuoreka [JOK
eakiuu. [IoHSITHE O TOMOTCHHBIX U
peaxt https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMUYECKOM
g o | bubmuoreka [JOK
aBHOBecHH. DaKTOPBI, BIUSIONINE
p P . B https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINH




1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBeECHs
OKHCIUTENTHHO- bubnuorexa [JOK
9
BOCCTaHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTHUECCKON
10 ,[[HCSOIII/I&III/H/I?CI/IJIBHLIG u ciabbie bubmmorexa LIOK
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKkui Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON https://m.edsoo.ru/00add5d8
JIMCCOIMAITAN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABICHUI 00 bubmorera [IOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3e coieit bubmorera [IOK
https://m.edsoo.ru/00add9d4
s O06o001IeHNEe U CHCTEMAaTH3aIIHS bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/00addd12
y [IpakTuueckas pabora Ne 1. BuGmoreka LIOK
«Pereiie SKCMepHMEHTATLHEIX https://m.edsoo.ru/00addbfa
3a/1a49»
KounTtponbnas padora Ne2 mo teme
17 «OIIEKTpOJINTHYECKAs bu6nuoreka [IOK
JAcconranus. XMMUYECKHE https://m.edsoo.ru/00addecO
peakIu B pacTBOPAX»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnunoreka [JOK




XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

https://m.edsoo.ru/00addfe2

Xnoposojopoa. CossiHast KUCIIOTA,

19 €CKHeE CBOICTBA, [OJIyYCHUE bubmorexa HOK
XUMHYECKHE CBOMCTBA, ITOIyUYEHHE,
ye https://m.edsoo.ru/00ade104
MIPUMCHCHHE
ITpaxTryeckas padora Ne 2 o Teme
20 <<1]?Io eHue cop OM KHCJIO bubmorexa HOK
JIYYEHHE COJITHOMN KUCIIOTHI,
yi . N https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berunciaenus 1o ypaBHEHUAM

21 o eayp oo O bubmmorekxa [{OK

XUMHYECKUX PEaKINil, eCIIN OJUH
P g https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B N30BITKE

2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AmoTpoTnHbIE MOTU(UKAITUN CEPBI.

” Haxoxnenue cepol u e€ bu6mmoreka [IOK
COEIMHEHUH B MPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoopo/I, CTPOCHHE,

24 o P eﬂ peIl P ccKiie bu6mmoreka [JOK

W3UYECKUE U XUMUUYECKHU
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl ceprl. CepHas KMCIIOTa,
)5 o g P P bubnuoreka [JOK
W3UYECKUE U XUMUUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
OCHOBE MPOMBIILIEHHOTO CII0Cc00a
p N bubnnorexa [IOK
26 MOJIyYE€HHS CEPHOM KUCIIOTBHI.

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpebl

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




COCAMHCHUAMU CCPBI

Briuncienne MmaccoBor 10U

bubmuoreka [JOK

27 BBIXOJIa NIPOJIyKTa peaKuu https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynnsl. A30rT,
28 pacnppoycr;paHeHHe B IIpUpPO/JIE, bubmmorexa LIOK
https://m.edsoo.ru/00adeea6
(bu3HYecKre U XUMUICCKHE
CBOICTBa
Ammuak, ero pusndeckue u
29 XUMUYECKHE c?;oﬁcma MOJIyYECHHE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMECHEHUE
[Tpaktruueckast pabota Ne 3 o Teme
30 «lPlonyquHe aI\fMI/IaKa, W3y4YEHUE Bubnuorexa LIOK
. https://m.edsoo.ru/00adf180
€ro CBOMCTB»
a1 A3oTHas kucnoTa, eé Gpusndeckue u bubmuorexa [JOK
XMUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX
32 ynoopenuii. XuMu4ueckoe ’ bubmmorexa LIOK
. https://m.edsoo.ru/00adf518
3arpsi3HeHUE OKPYKaIoIIeH Cpe/ibl
COEJIMHEHUSIMU a30Ta
®ocdop. Okcup dhochopa (V) u
33 (1)0C(§)OII))H351 KanfTa,(b(biaﬂ(t{ez:KHe u bubmorexa OK
N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue pochaToB B
34 KaueCcTBE MUHEPATbHBIX bubnunoreka [JOK

ynoopeHnuii. 3arps3HeHue
MIPUPOAHOM cpenbl hocaTamu

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




Yraepoa, pacipoCcTpaHEHHE B

35 npupoje, huznyeckue u Bubnnorexa HOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaeponaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MPOOTEMBI bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(IV)
37 v . bubmmorekxa [{OK
FOJIPHAA KHEIOTA 1 €€ COH https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
"[lomydyeHne yriaekucioro rasa. bubnuoreka [IOK
38
KauecTtBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-uOH"
[TepBoHayaabHBIC TTOHATHS 00
39 oprpaHI/IquKHX BEIIECTBAX KaK O bubmorera [IOK
https://m.edsoo.ru/00ae054¢
COCTMHECHUSX YTIIepoia
40 Kpemuuii u ero coequueHus bubmmorexa [TOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5.
A1 Pemenue skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3a7a4 1o teme «Baxkuelimniue https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M KX COCTUHCHUS)
KonTpoibHas padora Ne3 mo teme
42 «Baxieﬁmne EeMeTaJ‘IJ‘IBI U Ux Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCJTUHECHUS»
43 OO1as XxapakTepucTuKa bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edsoo.ru/00ae103e




MeTaioB. MeTtamindeckas CBSI3b U
MeTaJUTM4ecKasi KpucTauimuecKas
pemérka. @u3nyeckKre CBOMCTBA

METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl Bubmiorexa LIOK
HATIpSIKEHHH MeTaIoB https://m.edsoo.ru/00ael 156
O61ue crnocoObl NOTy4YEeHUS
o | e o
U — https://m.edsoo.ru/00ael 156
COJICPKUT IPUMECH
46 [TonATHE O KOPPO3UK METAUIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 Hlenorrete meTamts: https://m.edsi.ru/Oan14b2
43 OKcuIpl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [IOK
Kajus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — bu6mmoreka [JOK
KaJIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiiime coequHeHUS KaJIbUA bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O606H56HH6 A CUCTEMATU3ALINS
3HAHHUH
50 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
YCTpaHEHHUs https://m.edsoo.ru/00ac1886
53 IIpaktuyeckas padora Ne 6 o reme bubnuoreka [IOK

"YKEcTKOCTh BOJIBI U METOIBI €6

https://m.edsoo.ru/00aelae8




ycTpaHeHus"

. bubnuorexa LIOK
>4 AtiomiiHi https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THAPOKCUIIBI U COJIH bubnuoreka [JOK
xenesa (I1) u xenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTru3arus
3HaAHUH
[IpakTnueckas padora Ne 7.
5 Pemrenne skcnepruMeHTAIBHBIX bubnuoreka [IOK
? 3a7a4 o teme «BaxkHelniue https://m.edsoo.ru/00ae3de8
METaJIbl U UX COEUHEHUS
Boruncnenus o ypaBHEHUSIM
XMUMHYECKUX peakluid, eclii OJIUH
W3 pEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
60
COZEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ael750
MaccOBOM JIOJIM BBIXOJIa IPOAYKTa
peakuuu
61 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUH
KounTtponbnas padora Ne4 no teme
62 «BaxHeie MeTaJlIbl U UX
COCTMHEHUS
63 Bemectsa u marepuaisl B bubnmnoreka [JOK

MOBCEIHEBHOM JKU3HH YEJIOBEKa

https://m.edsoo.ru/00ae3f50




XHUMHUYECKOE 3arpsA3HEHUE bubmuoreka [IOK
64 . 1
OKpY’KaIollel Cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00aec0dOa
67 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O

MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

1. Xwumms, 8 xmacc/ I'abpuensn O.C., Octpoymo M.I'.,, CrnagkoB C.A., AKIHMOHEPHOE
obmectBo «M3marenscTBo «IIpocBenieHme.

2. Xumusa, 9 xmacc/ Pymsutuc T.E., ®empaman @.I., AxumoHepHOe 0OLIECTBO
«M3narenbcTBO «lIpocBemenuey.

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA
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