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MHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHK Ha YPOBHE OCHOBHOTO 00OIIET0 00pa30BaHMsl COCTABICHA HA OCHOBE
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEeNbHON IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOR
paboueil mporpaMMbl BOCIIMTAHUSA M C YUYETOM KOHIICTIIMU TPENOIaBaHus YIeOHOTO IMpenMeTa
«XuMus» B 00pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @exnepariui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIeH crparermu OOydeHus,
BOCIIMTAHUS W pa3BUTHS OOYyJalOIUXCS CpPEACTBAMU YYEOHOTO IIpEeIMETa, YCTaHABIMBAET
00s3aTenbHOE PEIMETHOE COJepkKaHUe, IpeIycMaTpuBaeT paclpeelieHue ero Mo Kjiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3jeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAaueCTBEHHBIC XaPAKTCPUCTUKH COJCPIKAHUS, PEKOMEHIYEeMYI0 TIOCIeI0BATEIbHOCTD
W3YUYEHHS] XUMHHU C YIETOM MEX NPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKH y4eOHOTO
rpolecca, BO3paCTHBIX 0COOEHHOCTEH 00yuaroluxcs, onpeaenseT BO3MOXKHOCTH MpeaMeTa s
peanu3aiyu TpeOOBaHUI K pe3ysIbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTebHOM MpOorpamMMbl Ha
YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAK)KE TPEOOBAHMIA K pe3yIbTaTaM 00yUeHHSI XUMHUH
Ha YypOBHE MeJed M3yd4eHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHOM
NESATETHHOCTH 00yUar0IIerocs I0 OCBOECHUIO YIeOHOTO COJEpIKaHMUsL.

3HaHUE XUMHH CIYKUT OCHOBOW U1 (POPMUPOBAHHUS MUPOBO33PEHUS 00yUarOIIErocs, ero
IIPEJCTAaBICHUN O MaTEpPUAIIBHOM €JMHCTBE MHUpPA, BXKHYIO POJIb UTPAIOT (POpMUpPYEMbIE XUMUEH
IIPEJCTABICHUS O B3aMMOIPEBPALICHUAX SHEPTUU U 00 3BOJIIOLUM BEIECTB B IPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYECKO, MUILEBOM U IKOJIOrHYeCKON 6€301aCHOCTH, POOIEM 3/IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allMd BO3MOXHOCTEH Il caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001Iei 1 GYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAaMOCTOSITEJIbHOM  y4eOHON  JESITENbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX Kak B IIOBCEJIHEBHONW JKM3HH, TaKk U B
poheccHOHANBbHON 1eATEIbHOCTH;

3HaKOMHUT €O CIEeUU(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/BI U YeNIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TAallOM B (HOPMUPOBAHUU
€CTECTBEHHO--HAayYHOH TPaMOTHOCTH O0yJarOLIUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPUpPOJE, K 4YelOBEeKY, BHOCHUT CBOMl BKJaJ B SKOJIOTHYECKOE OOpa3oBaHUE
oOyJaronuxcs.

JlaHHble HampaBlieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroOTCs crenu(puKoil comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MeJarorn4eckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HAyKH XMMUU Ha ONPEIEIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO O0IEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATUH XUMHUH, OCHOB HEOPraHWYECKOH XMMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKOi XUMHH.



CrpyKkTypa cojaepkaHHsl MPOrpaMMBbl IO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaeprkaHue CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI IMOHATHH O XHMHYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPIaHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIbHOIO Pa3BUTHSA 3HAHUH Ha OCHOBE
TEOPETUYECKUX IIPE/ICTABICHUM PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonueckoro 3akoHa [l. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPEICTaBICHUH 00 AIIEKTPOITUTUIECKOH TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaAHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH TIOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPYrOMYy,
BBINOJIHASA (DYHKIMM OOBSICHEHHMS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPaKTUYECKOrO MPUMEHEHUS U TIOJTyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAaHHUIO U METOJaM M03HaHus B Hayke. M3yueHne xuMuun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinacce» u «D@u3mnka. 7 Kiacey.

[Ipu u3ydeHnn XMMUHN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATENIbHOCTH YEeJIOBEKA U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3aJjaya y4eOHOIO NpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CHCTEMbl XMMHMUYECKMX 3HAaHUN — BaXKHEWIIMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHHH MMPOBO33PEHYECKOTO XapakTepa, s3blka HayKH, B
IPUOOLIEHUN K HAyYHbIM METOJIaM MO3HAHMsI IPU U3yYEHUH BELIECTB U XUMUYECKUX PEAKLUi, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX IPUMEHEHUHM B Y4eOHO-
[I03HABATEIbHON U yueOHO-HCCIIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUH MPABUII 0€30I1aCHOTO
oOpaleHHs ¢ BelECTBAMHU B [IOBCEAHEBHOM KU3HH.

[Ipy u3ydyeHUM XMMHMHM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)XHOE 3HAYECHUE
IpUOOpeN Takue Lelu, Kak:

— (hopMupoBaHHE MHTEIIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caM00Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY IPHUHITHUIO DPEUIeHHH, CIIOCOOHOM amanTHUpoBaThci K
OBICTPO MEHSIOIINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTeMaTH4ecKoe npuoOiieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEIbHOM  JEATEIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHuS,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIMX HPUOOPETEHUIO0 OOYYAIOIIMMHUCS OIbITA
pa3sHOOOpa3HON NIeSATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHI), MMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmiell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBAThH SIBJICHUS OKPYXKAIOIIET0 MHpa, UCIOJb3ys 3HAHUSA U
OMBIT, TOJYyYEHHbIE MPH H3YYEHUM XHMHH, MPUMEHATh MX IpPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroNIUXCsl TyMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [IEHHO CTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTMYECKU 1I€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOErO 3J0POBbsl M OKPYXKAIOLIEH MPUPOJHON
Cpelsl;



— pa3BUTHE MOTHUBAIMH K O0YYCHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYEIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanwus, coctaBiseT 136 gacos: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIACC

IepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM 4YEIOBEKA. XHWMHS B CHUCTEME HayK. leina u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperatHoe COCTOsHHE BemecTB. lloHsATne o
MeTOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE »dJeMeHThl. CHMBOJBI XUMHUYECKUX DIIEMEHTOB.
[IpocTeie 1 coXKHBIE BelleCcTBA. ATOMHO-MOJIEKYIISIPHOE YICHHE.

Xumuaeckass ¢dopmymna. BaleHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY ST pHAs
Macca. MaccoBasi A0J1s1 XMMUYECKOTO IEMEHTa B COESMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumocCBsI3b KOJMYECTBA, MAacChl U
quclia CTPYKTYPHBIX eIMHUIL BenlecTBa. Pacy€rsl mo opMynaM XUMHUECKUX COSAMHEHUN.

DuU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIIEeCTB. XUMHUUeckue ypaBHeHUs. Kiaccupukanus XUMHUUYECKUX peaKIHii
(coenuHeHMs, pa3IOKEHUs, 3aMEIIEHUS, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBwiaMu paboThl B jJabopaTopuu U mpuéMamu
oOpaiieHus ¢ 1abopaTopHBIM OOOpYJOBaHHEM, M3YYEHHE U OINUCAHUE (PU3UYECKUX CBOMCTB
00pa310B HEOPraHUYECKHUX BEIIECTB, HaOMoIeHNe GU3NYECKUX (IIJIaBJICHUE BOCKA, TasiHUE JIbJa,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMO/ICIICTBHE MeJia ¢ KUCIOTOM) SIBICHUM, HAOII0eHIEe
U ONHUCAaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKMX peakiuil (pasjioxeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPHAOM Oapusi, paznoxenue ruapokcuna menu (1) mpu
HarpeBaHuHd, B3auMOJeicTBHe xene3a ¢ pactBopoMm coiu meau (ll), uzydenuwe crnoco6oB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BbINAPUBAHME, AUCTUIUIALINSA,
xpomatorpadus, MpOBeIEHWE OUYMUCTKA TMOBAPEHHOM COJHM, HaONIOJIECHUE U OIMHCAaHUE
pE3yNbTAaTOB MPOBEACHHUS OIbITa, HILTIOCTPUPYIOLIETO 3aKOH COXpPaHEHHs] MacChl, CO3JaHUE
Mozenei MOJIeKy (IIapOCTEPIKHEBBIX).

Bakneiiiue npeacTaBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmech raszos. CocraB Bo3ayxa. Kuciaopox — 371€MEHT M IPOCTOE BEIIECTBO.
HaxoxpaeHnue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakiuu TOPEHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHS KHUCIOpoJga B Jaboparopud U
npoMblIeHHocTH. KpyroBopot kucnopoaa B mpupoge. O30H — aioTpomHas MoaudUKaius
KHCIJIOpO/Ia.

TemmoBoit >¢hdekT XUMHUECKONW peaknuu, TEPMOXUMHUYECKHUE YpaBHEHHS, 5K30- H
SHAOTEPMHUUECKHE peakuu. TOIMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.



Bonmopon — ameMmeHT M mpocrtoe BeuwiecTBO. HaxoxkaeHue Bomopoa B IPUPOJE,
(busznUecKre U XUMUYIECKUE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MoTyueHus. KuciaoTel u cou.

MonsipHblii 00bEM ra30B. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopel. HacelmeHnsle u
HEHaCBILIEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BoJe. MaccoBas J0Js BelllecTBa B
pactBope. XumMudeckue cBoWcTBa BOoJbl. OcHOBaHMs. Pojib pacTBOpoB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeamHeHnid. Oxkcunpl. Kimaccudukamus OKCHIOB:
coneoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasyromue. HomeHknarypa
oKkcu10B. PU3NUECKre U XMMHUECKHE CBOICTBa OKcuI0B. [loyuenue okcuios.

OcHoBanus. Krnaccuduxanuss ocHoBaHM: IIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnoter. Knaccuduxanus xuciaor. Homenknarypa kucior. Ou3ndeckue U XUMHUUECKHE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. bekerosa. [losryuenue kucnor.

Comu. Homenknatypa cosieii. @u3nueckre M XMMHAYECKHe cBoiicTBa cojei. llomyuenne
COJIEH.

I'eneTnveckas CBsI3b MEXKY KJIACCAMH HEOPTAHUIECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OMpEJIeICHHEe COJIEepPKaHus KUCIOpoia B BO3yXe, MOJydeHHe, coOrpaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCJIOPOJIOM U YCIIOBUS BO3HUKHOBEHHS U MpEKpallleHUs ropeHus (moxapa), O3HAaKOMJICHUE C
oOpa3liaMu OKCHJOB W ONHMCAaHHE HX CBOICTB, MOJy4yeHUE, coOupaHHe, pacrno3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHnE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3JIMYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHCTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIIEJOBaHHE OOPa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHHs] OKpPAacKdM HMHIUKATOPOB B PAacTBOpaxX KHUCJIOT U IIEJI0Yell, u3ydyeHue
B3aumojieiicTBust okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTHI, KHCIOT C METallIaMH,
peakuuii HeWTpanu3aluM, I[OJYYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHUE IKCIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxHeiine
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

IMepuonuyeckuii 3akoH u Ilepnmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMHU4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KJIacCU(UKAMM XUMHYECKHX »iieMeHToB. [loHsATHe o rpymnmax
CXOJIHBIX AJIEMEHTOB (III€JIOYHBIC U IIETOYHO3EMENbHBIE METAJUIbI, TAIOTeHbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa xuMuueckux dnemeHtos [l WM.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leproandeckoid CUCTEMBI
xumuueckux dneMeHTtoB J[. M. MenneneeBa. Ilepuonpl u rpynnbel. PU3HYECKUN CMBICI
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.



Crpoenne aromoB. CoctraB artoMHbIX snep. W3orombel. Onektponbsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUUECKUX AIIEMEHTOB [leproanyeckoil CUCTEMBI
. WN. MenneneeBa. XapakTepUCTHKA XMMHYECKOTO JJIEMEHTAa II0 €ro IOJOKEHUIO B
ITepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUINYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 rpynam U Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. M. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrnas (nonsipHas u HENoJIsIpHast) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MIoHHas! CBS3b.

Crenenp  oxucieHusi. OKHUCINUTENbHO--BOCCTAHOBUTENbHBIE  peakiuuu. [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

n3y4eHue oOpa3loB BEIIECTB METAIJIOB M HEMETaJuIOB, B3aUMOJICHCTBUE THJIPOKCH]IA
LIMHKA C PacTBOpPaMM KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpeHHE, PEaKI[UU pa3oKEHUs!, COSUHEHNUS).

Meosrcnpeomemmnwie ceasu

Peanu3anus MeXnpeaMeTHBIX CBA3EH NPU U3YYEHHHM XMMHH B 8 KJIacce OCYIIECTBIISETCS
yepe3 MHCMOJb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHSATHH,
SIBJISIFOILIUXCSI CHCTEMHBIMHU JUTSI OTAEIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAy4HbIH (aKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHaJlnM3,  CHHTE3,  KilaccuuKanus,  MEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIETMPOBAHNE, U3MEPEHNUE, MOJEIIb, SIBIICHHE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PaMoOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsl, BELIECTBO, TeNO, 00bEM, arperaTHoOe
COCTOSIHUE BEILECTBA, ra3, (U3WYECKHEe BEIUYMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TMOJE3HbIC
HCKONaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peaKus

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajus, KalblUsi M MX COCIMHEHHH B COOTBETCTBUU C
MOJIOKEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BBl XMUMHYECKON CBSA3H. THIBI KpPUCTAUIMYECKHUX PELIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THIA KPHUCTAJUNIMYECKOW PEHMIETKHM M BHJA XUMHYECKOU
CBSI3H.

Knaccugukanuss ¥ HOMEHKJIATypa HEOpPraHMYeCKUX BeIIeCTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBbIM KJacCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XUMHUYECKUX PEeakIUil MO pa3IuYHbIM MpH3HAKaM (10 YHCITy U COCTaBy
YyYacTBYIOIIMX B PpEAKIUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, M0 OOpaTUMOCTH, MO Y4YacTUIO KaTajau3aropa). JK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.



[lonsiTue 0 cKOpoCTH XMMHYecKOW peakuuu. IloHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. Ilonstue o
karanuze. IloHsatue o xumuueckoM paBHOBecUU. DakKTOpbl, BIHMAIOLIME HA CKOPOCTh
XMMHMUYECKOHN PEaKIMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKLMM, 3JIEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBieHHE YpPaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON NUCCOLMALNU. DJNEKTPOJIUTHl U HENEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHHU3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3HU.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs MPOTEKaHUs peaklUid MOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHHs peakiuil. CBONCTBa KHCJIOT, OCHOBAaHUIl U cOJiell B CBETe
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuud Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BeELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBHUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JACHCTBHS pa3lIUYHBIX
(bakTOpOB, HCCIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLEcca AUCCOLUAINU
KHUCJIOT, IIejo4Yedl M coJjiel (BO3MOXHO HCIOJIb30BaHUE BHUJEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIINX TMPU3HAKA TMPOTEKAHHWsS pEaKIrii MOHHOTO oOMeHa (0Opa3oBaHUE
ocajka, BBIJEICHHE Tra3a, 00pa3oBaHME BOJbl), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEpPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (FOpPEHHE, PEaKLUU pPa3JI0KEHHs, COEIUHEHUs),
pacrno3HaBaHUE HEOPraHMYECKMX BEHIECTB C IOMOIIBIO KAa4E€CTBEHHBIX DPEAKIUM HA HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerneHd okucieHuss. CrtpoeHue M (PU3NYECKHe CBOWCTBA IMPOCTBIX BELIECTB — T[aJIOTE€HOB.
XUMHUECKUE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  XsopoBojopord. CoisiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIydEHHE,
npuMeHeHue. JleficTBre XJ1opa U XJIOPOBOJOPO1a Ha OPraHU3M 4YeoBeKa. BaxkHenmue Xaopuisl
U UX HaX0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(UKAIMKU KUCIOPOJA U cepbl. XUMUYECKHUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKue M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KHUCIOT M crnenuduyeckue). XUMHUYECKHE PpEaKIUH,
JeKale B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOTHI, KaueCTBEHHasl peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUN B MpHUpoae. XHMHYECKOE 3arps3HEHUE OKPYXKAIOLEH Cpeabl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLIEHUS.

OOmast xapakTepucTuka 5s1eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUs. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE



CBOIiCTBa, oNMy4yeHue 1 npumenenue. Coar aMMOHHMS, WX (PU3NYECKHE U XUMHUUECKUE CBOHCTBA,
npuMeHeHne. KauecTBeHHass peakuus Ha HMOHBI aMMOHHMA. A30THasg KHUCIOTa, €€ IMOJydeHHE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OHIMEe Kak TpEACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoOpeHui. XuMHYeCKoe 3arps3HEHUE OKPYXKAIOIICH Cpeabl COCTUHEHHUSIMH a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO3MyXa, MOYBBI M BOJOEMOB). Docdop, ammoTporHble MOIUPHKAINN
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosydeHue. lMcmosnp3oBanue ¢ochaToB B KavyecTBE
MUHEPaAJIbHBIX YI0OpEHUH.

OO6mass xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENEHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, pusznyeckue U XUuMUYecKrue cBoicTBa. AncopOiusa. KpyroBopoT yrieponia B mpupo/ie.
Oxcunsl yriaepona, ux (U3NYECKUE U XUMHUYECKHE CBOICTBA, AEHCTBUE HA JKUBHIE OPTaHU3MBI,
MOJIyYeHHE U TPUMEHEHHEe. DKOJOrMYeCKUe MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00AThHOTO TOTEIICHUS KIMMarta, MapHUKOBBIN () ¢eKT. YTojapHas KHCIoTa u eé
ConM, WX (pU3MUECKHEe W XMMHYECKHE CBOICTBA, MONy4YeHHWE W TpuMeHeHHne. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIC MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCNMHEHHSX Yriepoja
(MeraH, OTaH, OTHIIEH, aleTHJIEH, JTAHOJN, TJHWIEPHH, YKCYCHas KucioTta). I[IpupoaHbie
WCTOYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOMHBIN Tra3, HedTh), MPOAYKTHl HX IEepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOE €JUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEUHEHUI.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOH kucinore. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBILIICHHOCTH. BaxxHelmue
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenn .

n3yudeHre o0pa3lioB HEOPraHMUYECKUX BEIIECTB, CBOMCTB COJISIHOM KHCIIOTBI, IPOBEJECHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarolye (U3NYECKUe U XUMUYECKHUE CBOMCTBA I'aJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJb30BAHUE BHJICOMATEPUANIOB), O3HAKOMJIEHHE € OoOpaszlaMu XJIOPHJIOB (TaJOreHuzioB),
O3HaKOMJIEHHe ¢ oOpa3uamMu cepbl M €€ COEOUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJiEOMATepUalioB), HaOdrofeHHe Impolecca oOyryIMBaHUS — caxapa Moj  JeiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, N3y4eHHEe XMMHMUYECKMX CBOMCTB pa30aBiIeHHOI cepHOM
KHCJIOTHI, IPOBEJECHUE KAaueCTBEHHOM peakiuu Ha cyiab(paT-uoH U HaOMIoJIeHHe NpHU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBaMM a30Ta, (ocdopa M ux coeruHeHUH
(BO3MOXKHO HCII0JIb30BaHHE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (ochOpHBIX yI0OpEeHNUH,
MoJIydeHHe, coOupaHMe, paclio3HaBaHME U HW3yYeHHE CBOICTB aMMMaka, IpPOBEJCHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH M H3Y4YE€HUE TMPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MeEAbI0 (BO3MOXHO
UCIOJb30BAHUE BUAEOMATEPHUATIOB), M3y4YE€HHE MOJeNel KPUCTANIMYEeCKUX PeIETOK anmasa,
rpaduta, ¢yiepeHa, O3HAKOMIJIEHHE C TPOIECCOM aJcOpOIMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NPOTHBOras3a, MoJydeHUe, cOOMpaHue, pacro3HaBaHue



U U3YyYEHUE CBOWCTB YTJIEKHCIIOTO Ta3a, MPOBEJACHHWE KAYSCTBCHHBIX pPEaKIHii Ha KapOoHAT U
CHWJIMKAT-UOHBl M HW3Y4YCHHE [PU3HAKOB HX TMPOTEKAHMs, O3HAKOMJIEHHE C MPOIYKIHEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJa4 10 Teme «Baxnenmue
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OO0mast XapakTepucTUKa XUMHUYECKUX DJJIEMEHTOB — METaUIOB Ha OCHOBAaHUHU UX
noJjioxkeHusd B [lepuoanueckor cucreme xumuueckux aiemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckas CBS3b M METAJTMYECKas KpUCTAJUTMYECKas
peméTka. DJIEKTPOXUMHUYECKUU psll HaNpsHKEHUH MeTauioB. DU3WYECKHEe W XUMUUYECKHE
cBoiicTBa MeTauioB. OOIue crnocoObl NojiydeHusi MeTauioB. [oHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyryH, TIOPATIOMUHIHN, OpOH3a) 1
WX IPUMEHEHUE B OBITY M MPOMBIIILIEHHOCTH.

[[lerouHbIe MeTaIUIBL: TIOJIOKEHUE B [leprnoandeckoi cucteMe XMMUYECKUX JIeMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OU3nueckue U XUMUUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHI.

[[lenoyHO3eMeENbHBIE METAUIBI MarHuid M Kajdblui: mojoxxkeHue B Ilepuoamueckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ousznyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblus. BakHeillume coenruHeHus
Kanpus (OKCHJI, TUAPOKCU, coyn). JKECTKOCTD BOBI M CIOCOOBI €€ YCTPaHEHHUS.

Amomunuil: nonoxxeHue B llepumoamyeckoi cucreme XuMudeckux snementoB JI. .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucteme xumuyeckux isnemeHtoB [l .
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUE B mpupojae. Ouzndeckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIOB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3YYEHHUE pe3yJIbTaTOB KOPPO3UH METaIOB (BO3MOXKHO KCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJEHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCIOJIb30BAaHUE
BUJIEOMATEpPUAJIOB), HCCIEIOBAaHHE CBOMCTB KECTKOW BOJBI, IpoOIlecca TOPEHHs Kele3a B
KucIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, aFOMUHUS, LUHKA, *kene3a (l1) u xenesza
(1), memu (11), HabaromeHne ¥ OMKCAHUE MPOLIECCOB OKPAILIMBAHMS IJIAMEHH MOHAMM HATpUS,
Kalmusi U Kaiblusl (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), UCCeI0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTamibl U UX COEIMHEHUD.

XuMus M OKpPY:KaI0Las cpeaa

BemectBa n martepuainsl B MOBCEIHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XMMHUYECKHX peakiuii B ObITy. IlepBas momMoIipb Npu XMMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XUMHYECKOe 3arpsi3HEHHE OKPYKaoMIel cpepl (MpeaenbHas ToMycTUMasi KOHIICHTPAIs
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKIX TPOoOIIieM.

Xumuueckuii Ixcnepumenm:

M3y4eHHne 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MOJTMMEPHBIE MaTEpUaJIbl).



Mesicnpeomemnvie céasu

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU M3YUYEHUU XMMHH B 9 Kilacce OCYIIECTBIISETCS
4yepe3 UCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHUH, TaKk U IOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HaydHbI (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHWE,  DKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTEpUAIIbI.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
paAMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUH 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pacTBOPUMOCTb, KpPUCTAUIMUECKas pPEIIETKA, CIUIaBbl, (U3MUYECKUE BEIHYUHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, ColHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuHEpadbl, TOpPHbIE TIOPOJbBI, IOJE3HBIE
HCKOIaeMbl€, TOILJIMBO, BOJIHbBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0/i¢ OOYUCHHsI XMMHUU B €AMHCTBE y4eOHOI M BOCITUTATEIIHLHOM JICSITEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIC3HOIA,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYrHX BHIAX JCSTENLHOCTH, TOTOBHOCTU K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAHHIO ¥ B3aHMOIIOMOIIN B MPOLECCE ITOH y4eOHOW NEesTENIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHsS HAYKH M COCTABJIIOIINE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOJIBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HAIPaBICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUN IO XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOM KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIIPABOYHOHN JIMTEPATypOH, JOCTYITHBIMH TEXHUYECKUMH CPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B JalbHEUIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIGHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 >KWU3HH, OCO3HAHUE TIIOCIEICTBHHA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIS, HAPKOTHUKOB, KYpEHHsI), HEOOXOIMMOCTH COOIIOACHHS



mpaBwI O€30MAaCHOCTH TpU OOpAlIEHUH C XUMHUYCCKUMH BEIICCTBAMH B OBITY W PEaTbHOUI
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpyly W pe3yiabTaraM TPYIOBOH IEATEIBHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEITHONW MPO(ECCHOHATBHON ACATETBHOCTH H
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 370pPOBOr0 M 0e30IacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TMOJTy4YaeMble TMPU HM3YyYCHUW XUMHH, JIS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, IKOJOTUYECKOTO MBIIIICHHS, YMEHHSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM JIeATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XHUMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MNPEOOpPa3oBBIBATh IIUPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



yYMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA MO3HAHMSA, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM MpPOIecca, CAaMOCTOSTENIFHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMpPATh, aHATM3UPOBATh U HHTEPIPETUPOBATh HHOOPMALIUIO PA3INYHBIX BUOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU MOUCKE B 0TOOpe HHPOpMAIINU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPOH aKTHBHOTO WCIIOIH30BAHUS Pa3IMYHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJbh30BaTh W aHAIM3HPOBATH B Ipollecce Yy4eOHOW W WMCCIeNnoBaTeIbCKOU
NeSITeIbHOCTH MHPOPMAIIHUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIHCKOTO X03HUCTBA U TPaHCIIOpTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMNPOCH (B XoJe Auasiora W (WIM) JOUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHBMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NpPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTh, BBIOHWPATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HCIO0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeJIaraeMble B YCIIOBUH 33 JaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromMMIcCs HaydyHble 3HAHMS, YMEHHS M CIOCOOBI JIeHCTBMMA, crenupuuecKue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3yinbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTEIIbHAs aTOMHash W MOJICKYJspHAas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiy COSAMHEHUS, PEAKIINK PA3JI0KEHHUs, PEaKI[UU 3aMEIICHUs, PEaKIIUU
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJISIpHAsh KOBAJICHTHAsl CBsI3b, MOHHAS CBs3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX TMOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JJIsi COCTaBlIeHHs (OpMyST BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPE/IeNIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHHSX, CTENEeHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNIeIEHHOMY KJIacCy COEAMHEHMH 1o QopmynaM, BHJ XUMHYECKOW CBS3H
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3axkona [[. M. MennaeneeBa: 1eMOHCTPUPOBATH
[NOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HUX
nosnoxenus B Ilepmoanueckoil cucCTEME, 3aKOHOB COXpPAHEHUs MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTaapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass noarpynmna (b-rpymma)», manble U OOJbIIME MEPUOMAbI, COOTHOCUTH
o003HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuoanueckas cucreMa XUMHUYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsii sAapa, OOIIee YHCIO JJICKTPOHOB H
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIE€MEHThI, HEOPraHUYEeCKHUE BEIIEeCTBA, XUMUUYECKUE
peakuuu (10 4YMCIy M COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, M0 TEMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE CBOICTBA BEIIECTB PA3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMMOCTH OT MX Ka4€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUIN B PA3UYHBIX YCIOBUSIX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MIPUMEHSATh OCHOBHBIE ONEpPAlMM MBICIUTEILHOU NEATEIHLHOCTH — aHAJIU3 U CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIH);

ClIeZIOBaTh MpaBHUJAM TIOJIb30BAaHUS XMMHUYECKOH TOCyqod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpaHUI0 Ta3000pa3HBIX BEIICCTB (BOJOPOAAa M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmyc, peHosdraaernt, METUIIOPaHK U APYrue).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHM 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMAIUS, pEeaKkUuu HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHasi, HMOHHAs, MeETaJuIMyeckas), KpUCTAIJIMYecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TMOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY JJIsi COCTaBlieHUs (GOpMya BEIIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTPEeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU 1Mo ¢dopmysnaMm, BUJ XUMHUUYECKON CBs3M (KOBaJCHTHAs, WOHHAs,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogunueckoro 3akona [[. 1. MenzaeneeBa U A€MOHCTPUPOBATH
€ro IOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuoaundeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» u «mnobouyHas mnoxarpynna (b-rpymma)», manele u OosiblMe NEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHMH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHTHI, HEOPTaHUYECKUE BEIECTBA, XUMUYECKUE
peakuuu (M0 YHUCIY W COCTaBYy YYAaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(pUUecKue XUMHUYECKHUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHUI COOTBETCTBYIONIUX XUMUYECCKUX PCAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIFHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEUIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA IIOJIb30BAHHS XHUMHYECKOHW TIOCYHOH ©  JabopaTOpHBIM
0o0OpyIOBaHMEM, a TaKKe IMpaBHUja OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIOINE KaUYeCTBEHHBIN COCTaB Pa3IUYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTEIBHON AEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,

SKCTIEPMMEHT (peasibHbIi U MBICIEHHbII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Pa3nea 1. IlepBoHayaibHble XUMHYECKHE TOHATHS
XuMusg — BakHas 00J1aCcTh

1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubmorexa HOK

) p https://m.edso0.ru/7f41837c

ESITENILHOCTH YEJIOBEKA

19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

' peaxiuu https://m.edso0.ru/7f41837¢

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK

' OKCHIaX https://m.edso0.ru/7f41837¢
99 Bopopoa.Ilonsarue o kucnorax u 8 1 bu6mmoreka [IOK

' COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHHMAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnunoreka [JOK

' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c

Utoro mno pazneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xummuieckux 31eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN

3.1

[Iepronnueckuii 3aK0H U

7

bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c
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IIepuoanueckas cucrema
XUMUYeCcKuX dneMeHToB 1. Y.
Memnpene-eBa. CTpoeHue aToma

https://m.edsoo.ru/7f41837¢c

XUMHYECKASA CBA3b.

bu6mmoreka [IOK

3.2 OxucamrensHo- 8 https://m.edso0.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6mmoreka [{OK

Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [{OK

C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pazgen 3. MeTa/uIbl M UX COeANHEHUS

. bubnmoreka [JOK
3.1 Obumpe cBoHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edso.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpysaiomias cpeaa
41 B Bexa 3 bubmmoreka [IOK
' CIICCTBA M MATCPHAIIBL B AKHSHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 BheMS 3 bu6moreka [IOK
C3EPBHOC BD https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMech. CriocoObl bubmuorexa [JOK
4 . 1
pa3aesieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N PHMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKU MOBAPEHHOM COJIM)»
bu6mmoreka [JOK
6 ATOMEI H MOTICKYJIbI L https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U cnoXXHBIE BelleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmiorexa LIOK

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
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
umiieckas Gpopmyna. Barentocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmoreka [{OK
11
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMH4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIIECTBA 110 YPABHCHHUSIM XUMHUYECKUX Bubmmorexa [IOK
B N M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorexa HOK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e
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npocroe BemecTso. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHUsT KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ${3HeI-EI/Ie(1];OS ’ a, CIToCOOBI c)ero bubmorexa OK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «[Tonmyuenue u cobupanue Kucaopoaa Bubmmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ffod4ddo
29 [ToHsATHE O KHCIIOTAX U COJISIX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPoIa B bubnunoreka [JOK
J1a00paTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa

33 BEIIIECTBA Ia3a [0 €r0 U3BECTHOM bubmorera [TOK

. Y https.//m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciienus 006MOB ra3os 10

34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P .. P . https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B

35 du3nvecKrue U XMMUYECKHE CBOMCTBA bubmmoreka [{OK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue 06 bubnuoreka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHnbie

37 M HEHACKIIIIEHHBIE pacTBOPBL. MaccoBas bubmorexa HOK

m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme

38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopoa. Bomoposa. Bona» https://m.edsoo.ru/ff0d6342
Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmiorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnocoi(ilf I10JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmmorexa [TOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOJCTBa
[IpakTueckas padota Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN
B 1 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUUECKUX bubmnorexa [JOK
. P https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MONBITKHM KIacCUpUKAITIT
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTHE O bubmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 Ilepuoanueckas cucTeMa XUMHYECKUX bubmotera [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI i

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4€HBIH, Me1aror u https://m.edsoo.ru/00ada96e
IpaKIaHUH
DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hornas ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMu4deckas bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenoasspHasi XMMUYECKast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CTeIIeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIIUTENN U BOCCTAHOBUTENH bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTtponpHas padota Ne4 o teme bubnuoreka [IOK
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«Ctpoenne atoma. XUMUYECKask CBSI3bY

https://m.edsoo.ru/00adb486

66 PesepBHeiit ypok. O600IIeHNE 1 1 bubnmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adh33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHbiit ypok. O0o0mICHNE U 1 bubmorexa [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edso0.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

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

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa IOK

. https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [IOK
PEAKIIH. https://m.edsoo.ru/00adbe9a
TeTepOreHHBIX PEaAKIIUIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akKTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O PABHOBECHUA

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccormmanmu. CUIIbHBIE 1 CiIa0bIe bubnmorexa LOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHUS PEAKIIUN bubmorexa [IOK
P peakil https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAaHUH B CBETE IIPEACTABJICHUN bubmorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
ped . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmaorexa OK
p https://m.edsoo.ru/00addbfa
3a71auy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmiorexa TOK
p A HHATLHA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 Xnﬁnqecfne CBl(D)I\/'ICTBa Ha IIpUMepe Eubmiorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKHE CBOMCTBA, MOJIyYCHHUE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tonmy4ueHne COJITHON KUCITOTHI bubmorexa LHOK
JEHIE SO ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Berurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHid, eCITH OJHH U3 brommorexa [OK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AJoTporHble MOAU(UKAIINY CEePHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
24 .
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (bu3HYecKre 1 XUMUYECKHUE CBOKCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynnel. A30T, paclipocTpaHEHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbamorexa LHOK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
. i St https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ Gpusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolel cpe/ibl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u Bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(j e gmﬂzecxrl)/le U XUMHYECKHE bubmorexa HOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE MTPOOIIEMBI,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LHOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeguHeHus bubmmorexa [OK
p https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
42 «Baxueime HeMeTauIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHPII’I MCTAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XUMHYECKUX PEaKITuH bubmorexa [TOK
P PCAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 IlouaTue o KOppoO3UU METAJIJIOB bubmorexa HOK
pp https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47
Llenotrere MeTas! https.//m.edsoo0.ru/00ae14b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14bh2
49 [Ieno4yHO3€EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Bakneiimme coeTMHEHUS KalIbIUs bubmorera [JOK
g i https://m.edsoo.ru/00ael5e8
51 O0001Ienre U cucTEMaTH3aIUS
3HAHHI
JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
52
yCTpaHEHUsI https://m.edso0.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "JKécTKkoCTh BOABI M METOIBI €€ bubmorexa LHOK
; 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnuoreka [JOK
54 An %
FOMHHHHI https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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cUCTeEMaTHU3alus 3HaHUHN

https://m.edsoo.ru/00adb33c

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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