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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a takke Ha OCHOBE (heaepaibHOU
paboueii mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTILIMU IPENoJaBaHus y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma 1o XuMuHM Ja€T TPEACTABICHUE O MEJAX, OOMIeH CcTpaTeruu oOydeHus,
BOCIIMTAHUS W pa3BUTHS OOy4arOIIMXCS CPEACTBAMU YYEOHOTO TMpeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPeITyCMaTPUBAET paclpeesieHHe ero Mo Kiaccam U
CTPYKTYpUpPOBaHHUE 10 pa3zeiaM M TeMaM IPOrpaMMBbI 110 XUMHH, ONIPEIEIIseT KOJINIECTBEHHbBIE
M Ka4deCTBEHHBIE XapaKTEPUCTHKH COJCPKAHUSA, PEKOMEHIYEMYIO TIOCIEI0BATEIhHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3EH, JTIOTHKH Y4eOHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEH 00yJarouXxcs, ONpeaessieT BO3MOKHOCTH MIpeIMeTa JUis
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHsS OCHOBHOW 00pa30BaTeNbHON MPOTPaMMBI Ha
YpOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TakKe TpeOOBaHMIA K pe3yIbTaTaM 00yIeHUsT XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITENIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4€OHOTO COJIepKaHUsI.

3HaHUe XUMHH CIY)KUT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, €ro
MPEJCTAaBICHUI O MaTEPUAIEHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MIPEJICTAaBIICHHUS O B3aMMOTIPEBPALCHUSX SHEPTUU M 00 SBOJIIOIUH BEIIECTB B MPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHSI YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOM 0€3011acCHOCTH, MPOOJIeM 31paBOOXpaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXHOCTEH sl camMopa3BUTHs U (OpMHUPOBaHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001Ie U GYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4eOHOM  JEATENbHOCTH,  JKCIIEPUMEHTAJIbHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HM, TaKk M B
po(hecCUOHAIBHON AEATEIbHOCTH;

3HaKOMHUT €O CHeUUu(UKON HAaydHOTO MBIIUICHHS, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €JMHCTBO MPUPO/IbI U YEJIOBEKA, SABJSETCS OTBETCTBEHHBIM 3TarioM B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHUU XMMHUHU OOECHeuuBaroTCs creuu(puKoil coaep:kaHus
y4yeOHOTO NpeaMeTa, KOTOPBIM SIBISETCS IeJaroru4eckd afanTUPOBAHHBIM OTpPaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHUS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aroIMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKONH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX NOHATHI OPraHU4YeCcKON XUMHH.

CtpykTypa colepaHHs IpOrpaMMbl 10 XMMHHM C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoaa k e€ u3ydeHuro. CoJiepKaHHUe CKIIAIbIBACTCS U3 CHCTEMBbl MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CHUCTEMbl MOHATHA O XUMHuYeckod peakuuu. OOe 3TH CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO MHPUHIMILY MOCIEIOBATEIBHOIO Pa3BUTUS 3HAHUNW Ha OCHOBE
TEOPETUYECKHX MPEICTABIEHUI pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 MEKTPOIUTUYECKON TUCCOIMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOIYYEHHBIX H
OCMBICTICHHBIX (DaKTOB, pPa3BUBAIOTCA IIOCIEOBATEILHO OT OJHOTO YPOBHA K JApYromy,
BBIMIOJTHASA (DYHKUMU OOBSACHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILECTB.

OcBoeHHEe MporpamMMbl IO XHMHHU CIIOCOOCTBYET (OPMHUPOBAHUIO MPEACTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTHHBI MHMpPAa B JIOTHKE €€ CUCTEMHOM IPHUPOABI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHUIO U METOJaM [03HaHus B Hayke. M3ydyenne xumuu
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuiit Mup», «buosorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON JESITETbHOCTH YeJOBEKa M KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajada yueOHOTO NpeAMeTa COCTOUT B (OPMUPOBAHUU
CUCTeMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHNH MUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B
MPHOOIIEHNH K HAyYHBIM METOJ[aM MO3HaHUS MIPU U3YYEHUHU BEIECTB U XUMUYECKUX PEaKluii, B
GbopMHUpOBAaHMM M Pa3BUTUU [O3HABATEJNbHBIX YMEHHH W HX MPUMEHEHHMH B Y4eOHO-
M03HABATEIbHON U y4eOHO-UCCIIEIOBATENbCKON AEATEIbHOCTH, OCBOCHUU MPAaBHJI O€30MacHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy m3ydyeHMH XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsS Ba)KHOE 3HAUCHUE
pUOOpENH TaKue 1EeH, KakK:

— (popmHpoBaHUE MHTEIJIEKTYaIbHO PA3BUTON JIMUHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TMPUHSATUIO DELIEHUHN, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyYeHHUs Ha CHCTeMaTH4yecKoe MpHoOIIeHne OOyJarommxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIIBHOM  JEATEIBHOCTH,  HAydyHbIM  METOJAM  II03HaHWUA,
(hopMUPYIOLITUM MOTHUBALIUIO U Pa3BUTUE CIIOCOOHOCTEN K XUMHUH;

— o0ecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYy4aroIMIMMUCS OTbITa
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUA U CAMOIMO3HAHHUSA, KIIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITIETEHI[HI ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTEILHOCTH;

— (GopmupoBanue o01el PYyHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHCclie YMEHUN OOBICHATH M OLICHMBATH SIBICHUS OKPYXKAIOUIETO MHUpPA, HCIOJb3Yys 3HAHHUS U
OTBIT, MOJYYEHHBbIE MPH H3YYCHUH XUMHUH, MPUMEHATh HMX MpPU pPEUIeHUH MnpolieM B
MMOBCETHEBHOMW XKHU3HU U TPYJOBOM AESITEIBHOCTH;

— (GopmMupoBaHue y 00y4aromUXCsl TyMaHUCTUYECKUX OTHOIICHUN, TOHUMAHUS 1IEHHOCTHU
XUMUYECKUX 3HAHUHM s BBIPAOOTKU SKOJIOTMYECKH L€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHMsI CBOETO 370POBbSl M OKPYKAIOLIEH MPUPOIHOMN
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYEOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH JajbHEUIIero 00ydeHHs.

OO11ee yuCIO 4acoB, OTBEACHHBIX /ISl U3YYEHHs] XUMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HefIen0), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).






COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU 4YEIOBEKA. XHMMHS B CUCTEME HaykK. Teina u
BemecTBa. Pu3nuecKkue CBOMCTBA BEUIECTB. ArperarHoe cocrosHue BemectB. [lonsartue o
METOJIaX MO3HaHUs B XuMuH. UncTsie BemecTBa u cMecu. CriocoObl pa3jiesieHus: CMecen.

ATOMBI U MOJEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCT, AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOcUTENbHAs aTOMHAast Macca. OTHOCUTENIbHASI MOJIEKYIISIpHAS
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anMOCBSI3b KOJMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusznueckue M XUMHUYECKHE SIBICHHUS. XUMUYECKas peakuus v e€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKne ypaBHeHUs. Kiaccupukanuss XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYIOH, MpaBHJIaMd paObOTHl B JIAOOpAaTOpUH W MPUEMAMHU
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOIeHNEe (PU3NUYeCKUX (TIaBJICHUE BOCKA, TasHUE JIba,
pacThpaHue caxapa B CTYNKE, KHTIEHUE M KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
U ONHCAaHME TMPU3HAKOB TMPOTEKAHMS] XUMHUYECKMX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUIIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3aWMOJCHCTBHE >kene3a ¢ pactBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszesieHuss CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHHWE, BHINApUBAHUE, IUCTUILISALUA,
xpomatorpadus, TMpoBeIeHWE OYUCTKA TMOBAPEHHOW conM, HaOMIOJECHHE U OIHCaHUE
pE3yJIbTaTOB MPOBEACHUS OIbITa, HILIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs] MAacChl, CO3/aHHe
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 37eMEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kucnopoja B npupoje, Gu3nyecKkue U XUMUYECKUE CBOMCTBA (peakluu TOPSHHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMeleHHocTu. KpyroBopot kucnopoaa B mpupoie. O30H — auioTpomnHas MoaubUKaius
KHCTIOpO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluud, TEPMOXUMHUYECKHE YPaBHEHHsS, HK30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue BoJopoja B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MoydeHusi. KuciaoTel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl M0 XUMHUUECKUM YPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopel. HaceimeHHele u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. XumMuueckue cBoMcTBa BoAbl. OcHOBaHUs. Ponb pacTBOpoOB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX Boja. OXpaHa M OYMCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Oxcuapl. Kitaccuukanus OKCHIIOB:
cojyieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
oKkcu10B. DU3nUEcKre U XMMHUECKHUE CBOMCTBa OKcUI0B. [loyueHue okcuios.

OcnoBanms. Kiaccudukanus OCHOBaHMN: HIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanmil. ®Pu3MyYecKHMe M XUMHUYECKHE CBOWCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUM.

Kucnorel. Knaccugukanus kucinor. Homenknatypa kuciaor. @u3nyueckiue ¥ XUMHUECKUE
cBoiicTBa kuciot. P aktuBHoctu metamuioB H. H. bekerosa. [losryuenue kucnor.

Comu. Homenxknarypa coseil. @usznueckue U XMMHUYECKHE cBOMcTBa coseld. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpPEJIEICHUE COJIepKaHus KHUCIOpoia B BO3/yXe, MOJydeHue, cooupaHue,
pacro3HaBaHHe M HM3y4€HHE CBOMCTB KUCJIOPOJa, HAOIIOJEHHE B3aUMOJCUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3liaMu OKCHJOB W OIMCAaHHE MX CBOICTB, MOJydyeHHE, coOupaHHe, paclo3HaBaHUE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcugom wmeau (I1)
(BO3MOXHO HCIOJIb30BAaHUE BUIEOMATEPHAIOB), HAOMIOIEHHE 00pa3IloB BEMIECTB KOJUYECTBOM
1 Mousb, uccnenoBaHuEe OCOOEHHOCTEH PACTBOPEHMsI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM [10JIell PacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEJOBaHHE OOPa3[0B HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHs] OKpPAacKM HWHIUKATOPOB B pacTBOpax KHUCIOT U IIEJ0oYel, u3ydyeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHO# KHCIOTHI, KHUCIOT C METaUlaMH,
peakuuii HeWTpaiau3alMM, IOJYyYCHHE HEpPaCTBOPUMBIX OCHOBAHMWiIl, BBITECHEHHUE OJHOIO
MeTajula IPyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 0 TeMe «BakHeiue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux sjaementos Jl. W.
MenpgesieeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie MOMBITKM KJIACCU(UKALUKA XUMHUYECKUX »dieMeHToB. [loHsitue o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTBI, KOTOPbIe 00pa3yoT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuin 3akoH. Ilepuomuueckas cucremMa xumuueckux dsnemeHTtoB [l M.
MenneneeBa. KopoTkomepuonnas u anuHHomnepuogHas ¢opmel [leprogunueckoid cUCTEMbI
xumuyeckux oemeHToB JI. M. Menneneesa. lIlepuonsl u rpynmel. Dusnyeckuii CMbICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocrtaB aromMHbIX snep. M3zoromsl. Onexkrponsl. CrpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBhIX 20 XUMHUYecKUX 37aeMeHTOB [leproaudeckoil CUCTeMbI
J. W. MengeneeBa. XapakTepuCTHKa XUMHUYECKOTO »JJIEMEHTa IO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAITUYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPyIIaM U MEPUOAAM.



3nauenue [lepuonnueckoro 3akona u lleproguyeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBS3b. KoBanenTnas (nmossipHas u HETOoJIsIpHast) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMHUECKUX 31eMeHTOB. loHHast CBSI3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENbHbIE — peakiuu.  [Iporecchbr
OKHCJICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4yeHue oO0pas3lloB BEIIECTB METAJIOB MU HEMETAIJIOB, B3aUMOJICHCTBUE THUIPOKCHAA
[IMHKA C PAacCTBOpPaMHU KHUCIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIINM (TrOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSI3€H MPU U3YUYEHUH XUMHUU B 8 KIIACCE OCYIIECTBIIACTCS
Yepe3 HCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TIOHSATHUN, TaK U TOHSTHH,
SIBJISTFOLIIAXCST CACTEMHBIMH JIJIs1 OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHS: HAay4YHBIM (hakT, TUMOTE3a, TEOpUs, 3aKOH,
aHainW3,  CHHTE3,  Kilaccupukanus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, D3JEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPHUYECKUW 3apsj, BEIIECTBO, TeJ0, 00BEM, arperaTHOe
COCTOSIHME BEIIECTBa, a3, (U3MYECKHUE BEIMYHMHBI, CIMHHIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢portocuntes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux osyemeHtoB [ .
MenneneeBa. CrpoeHue aroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEpPUOJAOB, Kallus, KalbLUd M HX COCJIWHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanyeckoii cucteme u CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBS3U. THMBI KPUCTAIUIMYECKUX PEIIETOK,
3aBHUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIUYECKOW PEmETKHM U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u HOMEHKJIATypa HEOPraHMUYECKUX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCTUHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanuss XMMHUYECKUX PeakIUil M0 pa3Iu4HbIM MpH3HAKaM (10 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIeCTB, MO TEIUIOBOMY 3¢ (deKTy, M0 HU3MEHEHUIO CTeneHei
OKHUCJICHUS XUMHUYECKHX 3JEMEHTOB, 10 O0OpaTUMOCTH, MO y4YacTHIO KaTajau3aropa). JK30- U
SHIOTEPMHUUECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [loHsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [[OHSATHE O TOMOreHHBIX M TIeTEepPOreHHbIX peaknusx. llonstue o
karanuze. [loHsTHe O XuMHUUeCKOM paBHOBecHHM. DaKTOphl, BIUSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMH, JJICKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBlI€HHE YPABHEHMM OKHCIINUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCTIOJIb30BaHHUEM METOA IEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHM3M [HCCOIMALIMKM BEUIECTB C pPA3JIMYHBIMM BUJAMU XUMHUYECKOW CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHL.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHS peakuuii. CBONCTBa KUCJIOT, OCHOBAHUI U COJiell B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHble peakUMM Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa M anmasa), CIOXKHBIX BELIECTB (XJIOpHAa HaTpUs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3JACHCTBHS pa3iIMYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, Ipoliecca AUCCOLUAIMU
KHUCJIOT, Iejoyedl MU cojiell (BO3MOXHO HCMOJIb30BAaHUE BHUJEO MAaTEpHUaJOB), IPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX TPU3HAKU MPOTEKAHUS peaklMnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHEe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluu pasIoKeHUs, COCTUHEHHS),
pacrno3HaBaHHe HEOPraHMYECKHX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKIUi Ha HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTEpHbIE
crereHd okucieHuss. CTpoeHune M (PU3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOTE€HOB.
XWMHYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCUCTBHE C MeETaJIlaMH, HEMETallJIaMH,
menouamu).  XsopoBojopos. ConsHas — KHACIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YCHUE,
npuMeHeHue. JleicTBre XJIopa U XJIOPOBOJOPOa Ha OPraHu3M 4eJloBeKa. BaxkHelmue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pU3MYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMKY KUCIOPOJA U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3MYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIBl cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIOTa, (PU3UYECKHUE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak HOpeNCTaBUTENs Kilacca KHUCIOT M crenuduueckue). XHUMUYECKHE pPEeakluy,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoM CepHOM KMCIOThI, KaUeCTBEHHas peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B Ipupoae. XHMHYECKOE 3arps3HEHUE OKpYXKalollew Cpenabl
COEJIMHEHUSIMH cepbl (KUCIOTHBIE IOXAM, 3arpsS3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHW OKHCICHUs. A30T, pacHpOCTpaHEHHWE B Npupoje, (Qusnueckue u
XUMUYeckue cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero pU3NUECKUe 1 XUMHUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢usnyeckue M XUMHUYECKHE CBOMCTBa (0OlIMe Kak MpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHCIOTHBIE
JOX/IW, 3arps3HEHHE BO3MAyXa, MOYBBI U BOJAOEMOB). Docdop, ammoTporHbie MOIUPHKAINNA
dochopa, duznueckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. Vcmosnp3oBanue ¢ochaToB B KauecTBE
MUHEPaAJIbHBIX YIOOPEHUH.

OOmast xapakrepuctrka 53JeMeHTOB |VA-Tpynmbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHU OKHCICHHS. YTIIEPOM, aJUIOTPOIHbBIE MOJU(HUKALINN, PACTIPOCTPAHEHHE B
npupoje, GU3MUecKue U XUMUIecKrue cBoiicTBa. Ayncopbuns. KpyroBopoT yriepoaa B mpupoe.
Oxcunsl yriepona, ux (pusnyeckre U XUMUYECKHE CBOMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CB3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00ATBHOTO TOTEIJICHUs KIMMarta, MTapHUKOBBIM A ¢eKT. YToibHas KHUCIoTa U e€
CoNM, WX (U3MYECKHe W XWMHYECKHE CBOMCTBA, MOJY4YeHHWE W TNpHMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOOHaTOB B OBITY, MEIUIIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TOHATUS 00 OPraHUYECKHUX BEHIECTBAX KaK O COCNMHEHHAX YIiIepoja
(MeraH, °TaH, OSTWUJIEH, alleTUJIEH, 3TaHOJ, TIJHUIEpPUH, YyKCycHas KkucioTa). [IpupoaHbie
HCTOYHUKU YTJI€BOAOPOJOB (Yrojb, HNPHUPOJAHBIA Ta3, HEPThb), MPOAYKTHl HX MEpepadOTKH
(6eH3uH), UX poJb B OBITY M TPOMBINIIEHHOCTH. [[OHITHE 0 OMOJIOTUYECKH BaXXHBIX BEIIECTBAX:
KHUpax, Oenmkax, YrieBoJaXx — W WX pPOJHM B JKH3HH 4YelOBeKa. MarepuaibHOE €IWHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUeHHE U TPUMCHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, KX UCIIOJIB30BAaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaskHeimne
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOTO UCTOIb30BaHUS CTPOUTEIBHBIX MATEPUATIOB B IIOBCEAHEBHON KU3HU.

Xumuueckuil IKcnepumenm:

M3y4eHHe 00pa3lloB HEOPTaHWYECKUX BEIECTB, CBOMCTB COJIIHON KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HAOMIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTIBITHI,
oTpaxaromue (GU3MYECKue U XUMHYECKHE CBOICTBA rajoreHOB U MX COEIUHEHHH (BO3MOKHO
WCII0JIb30BAHME BHUACOMATEPHUANIOB), O3HAKOMJIEHHE C O0pa3lamMH XJIOPUIOB (TajlOr€HUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEPUANIOB), HAOMIOJEHHE Tpollecca OOYrIuMBaHUsA  caxapa TMOJ  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3YYCHHE XMMHYECKUX CBOWCTB pa30aBIEHHOW CepHOU
KHUCITIOTBI, TIPOBEJICHHE KAa4eCTBEHHOI peakiuu Ha cynb(arT-uoH U HAONIO/IeHWE MpH3HAKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3MYEeCKMMH CBOWCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEPUANIOB), 00pa3iiaMu a30THBIX U (pochopHBIX yrnoopeHuil,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
Ka4eCTBEHHBIX pEaKUMid Ha HOH aMMOHMA M (ocdar-HOH W H3ydYeHHE MPHU3HAKOB UX
MPOTEKaHMsl, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJb30BAHME BHUIEOMATEPHUAJIOB), M3y4EHUE MOJeNIel KPUCTAIMUECKUX PEETOK anMasa,
rpaputa, ¢ymiepeHa, O3HAKOMIJIEHHE C TPOLECCOM aACcOpOIMH PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM U YCTPOICTBOM NPOTHBOrasa, NoJydyeHHe, COOMpaHue, paclio3HaBaHUE
U M3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpoBeJIeHHE KayeCTBEHHBIX pPeaklMid Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4Y€HHE TPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C MPOJIyKIHeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTANbHBIX 3a/1ad 1Mo Teme «Baueimme
HEMETaJUIbl U UX COCTUHEHUS.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTHKa XWMHUYECKUX DJEMEHTOB — METAUIOB HAa OCHOBAaHWHM WX
nosnoxeHus B [lepuoanueckoil cucreme xumudeckux ieMeHToB [l. M. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeraioB. MeTalnueckas CBsS3b M METaUIMYecKas KpUCTAIIMYeCKast
peméTka. DIEKTPOXUMHUYECKUU psifl HampspDKeHUM MeTauioB. DHU3HMYECKHEe W XUMHYECKHUE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noixydyeHus mMeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT Koppo3un. CIUIaBsl (CTaJlb, YYTYH, TIOPATIOMUHHMN, OpOH32) U
UX MPUMEHEHUE B OBITY M MPOMBIIILICHHOCTH.

[[lerounble MeTauIbL: TIOJI0KEeHUE B [leproinueckoi cuCcTeEME XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpo€HHE MX aTOMOB, HaXOXJIEHUE B mpupojie. Ouznueckue u XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kanud. [Ipumenenune
IIEJTOYHBIX METAJUIOB U UX COCTUHECHHIA.

[[lenoyHO3eMENBbHBIE METAUIBI MarHui M KajblUi: TMojoxeHue B [leprnoandeckoit
cucremMe xumudeckux sneMmeHToB [[. M. MeHneneeBa, CTpOEHUE WX aTOMOB, HaXOKJICHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHII, TUIPOKCH, coitn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosioxkeHue B Ilepuonnueckoi cucrtemMe XuMHYecKux siaeMeHtoB [ .
MenneneeBa, cTpoeHHe aroma, HaxoXJeHue B npupoje. Pusnueckue U XMMHYECKHUE CBOMCTBA
ATIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M TUIPOKCH/IA ATFOMUHHMSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucteme xumudeckux osaemeHtoB [l .
MenneneeBa, CTpOEHHUE aTOMa, HaxoKAeHUEe B mpupojae. Ousznueckue U XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (Il1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C OO0pa3llaMl METa/IOB M CIUIaBOB, HUX (PU3UYECKHMMH CBOWCTBaMH,
W3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHIA KAJIbLIUS U HATPHs C BOJOH (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMATEPUAJIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpoOIlecca TOPEHUS JKele3a B
KHcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpHUATOB), IMPU3HAKOB  IPOTEKAHUS
KAauyeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajblUs, aJlOMUHUA, IUHKa, *kene3a (1) u xenesa
(1), memu (11), HabnromeHKe U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS IUIAMEHH HMOHAMH HATPHS,
Kamusl U KaJblug (BO3MOXHO HCIIOJIB30BaHHE BUAEOMATEPUAIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
Teme «BaxkHeilllne MeTallibl U UX COCIUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n martepuainsl B IOBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHoJib30BaHUE
BEIIECTB M XUMHUYECKMX peaknuii B ObITy. IlepBas moMomip Mpu XUMUYECKHX OXOTrax M
OTpPABJICHUSIX.

XUMUYECKOe 3arpsi3HEHHE OKpYKalolel cpefibl (MpeaenbHas JOMyCcTUMas KOHIIEHTPAILIHS
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THYECKUX MpoOieM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIIIaBbl METAJIOB, MMOJTMMEPHBIE MaTepUabl).

Mesicnpeomemmuuoie cea3u

Peanuzaius MexXnpeaMETHBIX CBSI3€H MpHU U3YYEHUH XUMHUHU B 9 KIlacce OCYILECTBIAETCS
4yepe3 UCMOJb30BaHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATUN, TaKk U TOHSATHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO 1IUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHSTHS: HAYYHBIH (aKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHanM3,  CHHTE3,  Kilaccu(uKkamus,  MEepHOJAWYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTEPUAIbI.

@dwusuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIIBL,
paavOaKTUBHOCTb, MOJIEKYJA, DJJEKTPUYECKUN 3aps], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, T'as,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKAs pEUIETKa, CIUIaBbl, (U3UYECKUE BEJINYUHBI,
€IMHULIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, CoHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, sKocucTeMa, MHHEpAJIbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATENIbHbIE BELIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIE TOPOABI, IMOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0JIe 00YYCHHS XMMUHU B €IUHCTBE YICOHOHN M BOCIMTATEIBHOW JCATEIILHOCTH B
COOTBETCTBUM C  TPAIUIMOHHBIMH  POCCHUCKUMH  COLMOKYJIbTYPHBIMH W  JIyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPHUHSATHIMA B OOIIECTBE MpaBHJIAMUA M HOPMaMH TOBEICHHS U
CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BHUTHS M COLIHAIN3AIUH 00YJarONIIXCs.

JIMYHOCTHBIE pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCSI
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIMN M PACIIUPEHHE OMbITA ACATSIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(MOpPMALUEH O TMEePEIOBBIX IOCTHKCHUSAX M OTKPBITHUAX
MHUPOBOIM M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 yCTpoicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NpPEJCTABICHHUS O COLMAIBHBIX HOPMax M MPaBHIaX MEXKJIMYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE, ~ KOMMYHHMKAaTHBHOW  KOMIIETCHTHOCTH B  OOIIECTBEHHO  IIOJIC3HO,
y4eOHOMCCIIIOBATEIBCKOM, TBOPYECKOW M JPYrHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JEATEIbHOCTH PH BHIIIOJHEHHN Y4eOHBIX, TO3HABATEIBHBIX 337134,
BBITIOJTHCHUN XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ITOH y4eOHOH JAesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE W IOCTYIIKA CBOHMX TOBAapHIICH C IO3WLIUH HPABCTBEHHBIX U
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBUII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  MPEACTABICHHS O  BEIECTBE M  XHUMHYECKOH  pEaKIIHu,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIOIINE OCHOBY IS
NOHMMAHUSI  CYIIHOCTH HAay4YHOW  KapTHHBl ~MHpa, MpPEACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPO/IBI, B3AUMOCBS3SX YEJOBEKa C MPUPOAHOI cperoil, o poiu
XUMHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHsS HAOIIOJAeMbIX MPOLIECCOB U SIBICHUIA, [MO3HABATENIBHOIA,
UH()OPMAILIMOHHON M YUTATENILCKOI KYJIBTYPBI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHOM paboTh
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOMN JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMH CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIEI0BATEIbCKOM JEATENPHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIGHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY 3JI0pPOBBIO,
YCTAaHOBKM Ha 3JIOpPOBBIH 00pa3 JKW3HH, OCO3HAHUE IIOCICACTBHNA W HENPHATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOJICHUS ANKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOIMMOCTH COOIIOICHHS



mpaBwI 0€30MaCHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUICCKOMY MU3YUEHUIO MPOGECCHl U TPyAa pa3InIHOrO POJa, YBAXKCHHE K
TPpyly ¥ pe3yJbTaraM TPYIOBOM JIEATEIHHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpEeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBIM BBIOOP WHAMBUIAYAIbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl C y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, yCHemHoW MmpodhecCHOHATBbHON JeSTEeNbHOCTH U
pa3BHUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJITAITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJE KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHMs, MOHMMaHUE IIEHHOCTH 3J0pOBOro U 0Oe30macHoro oodpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 30pPOBBIO,
OCO3HAHHKE LIEHHOCTH COOJIIO/IEHNUs MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TaK)Ke B CUTYAILMSIX, YTPOKAIOIIUX 3JJ0POBBIO U JKU3HU JTIOJCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TOJydaeMble TPH W3YYCHUH XUMHUH, I PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM U IMyTeH WX PEIICHHS
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLIMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pE3yJIbTaTOB BBIIEISIIOT 3HAuYMMBbIE Ul (popMHUpOBaHUs
MHPOBO33pEHHUs OOlIeHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIUI, TUNOoTe3a, (akT, cUCTEMa,
MPOLIECC, IKCIIEPUMEHT U JAPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
npeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPEeAMETOB (POPMUPOBATH MPEICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTHUHE MHpa, U YHHUBepcajbHble ydeOHble NEHCTBUS (IIO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PEryISTUBHBIC), KOTOpbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NS TETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSl HCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUJIEHUS MPU OCBOCHMM 3HAHMIA:
pacKpblBaTh CMBICA XMMHUYECKHX TOHSATHH (BBLICIATH WX XapaKTEpHbIE MPHU3HAKHU,
yCTaHABIMBATh B3aMMOCBSA3b C JIPYTUMH MOHATUSMU), UCIIOIBb30BATh MOHATHUS AJIS1 OOBSICHEHHS
OTIENbHBIX (DAaKTOB U SIBICHUI, BBIOMPATh OCHOBAHUS M KPUTEpUU s KiaccuuKanuu
XUMUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U
MeXay 00BbEKTaMU U3YyYeHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIC, I€yKTUBHBIE,
10 aHAJIOTUH), JIEJIaTh BBIBOJIBI U 3aKIIIOUEHUS;

yYMEHHE TMPHUMEHSTHh B IMpOliecce MO3HAHMs MOHATHUS (NMpeaIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MIpUMEHsIeMble B XUMHH MOJIEJIbHbIC MPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJ DIIEMEHTA),
xuMuueckas ¢opMyna W ypaBHEHHE XHMHUECKOW peakuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4YETOM OTHUX MOJEIBHBIX TMPEACTaBICHUN BBISBIATH U
XapaKTepH30BaTh CYIIECTBEHHBIC MPU3HAKH M3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHYECKUX PEaKIU, BHISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJIb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KAuyeCTBE OCHOBBI U1 (POPMHUPOBAHHS THUIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHre OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEACHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJIOM IPOIIEcca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €r0
pe3yabTar, (GopMyIHpOBaTh OOOOIICHHS W BBIBOJBI 1O pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HHOOPMAIHIO Pa3IMYHBIX BUIOB
1 (OpM MpeCTaBICHHS, OTYyIaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst TUTepaTypa
XAMUYECKOTO COJIep)KaHWs, CIIPaBOYHBIE TMocoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3IMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOpPMAILIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX /ISl BBITTOJHEHHSI y4eOHBIX M MTO3HABATEIBHBIX 3a1a4
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHEe OIbITa B OOJACTH WCIOJIB30BaHMS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTHBHOTO MCIIOJIB30BAHHS PA3ITUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OPMY TPEICTaBICHHS
WHGOpPMAIIMKA W WITIOCTPUPOBATH pENIaeMbIe 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCTOJbh30BaTh W aHAIM3UPOBATH B Ipolecce ydeOHOW W HCCIeI0BATEIhCKON
NesITeNbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CETLCKOTO XO3SIMCTBAa U TPaHCIIOPTa
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUsSI 3aJaBaTh BOMPOCH (B XoJe nuajora W (WiIM) AWCKYCCHH) IO CYIIECTBY
obcyxnaemMoil Tembl, (OpPMYIUPOBATh CBOM NPEUIOKEHUS OTHOCHUTEIBHO BBIIIOJHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIATh MOJyYEeHHbIE PE3YAbTaThl T0O3HABATEIBHON AESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTAlUI0 pPe3yJbTaTOB BBIMIOJHEHUS XUMUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMbITA, JTAOOPATOPHOM pabOTHI MO HCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTENbHOH U
UCCIIEIOBATENIbCKON JIEATEIbHOCTH NPU PEIICHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éra
oOLIMX HMHTEPECOB W COTJIACOBAHMUSA MO3UIMKI (0OCYXAeHHS, OOMEH MHEHHSIMH, «MO3TOBbBIE
HITYPMBI», KOOPJMHALIMS COBMECTHBIX JACHCTBUIA, ONpeAeTIeHNEe KPUTEPUEB 0 OIIEHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIbHO ONPENENATh LIeTIH ACATEeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BBIOMpPATh
HauOosiee H(PQeKTuBHbIE CIMOCOOBI pelieHHs Y4yeOHbIX UM IO3HaBaTelIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEIOKEHHBIH alTOPUTM JEHCTBHI MpHU
BBIMIOJIHEHUH 33JaHUN ¢ Y4€TOM TOJyYeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJTU3UPOBATh KOHTEKCTHI, IIpeiaraeMble B YCIIOBUH 3aJaHUM.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEepIKaHMUS,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSAIOT: OCBOEHHBIE



oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUi, cneuuduyeckue Ui
peaIMeTHON obnactu «XHMHA», BUIBl ACATEIBHOCTH IO IOJIYYEHUIO HOBOI'O 3HAHUS, €ro

UHTEpIIpETALNY, IPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX Y4EOHBIX U HOBBIX CUTYaLlUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMHUECKUN
JJIEMEHT, IMPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTAa B COEJUHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
ANIEKTPOOTPHUIATENLHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupUKaus
peaxkiuuii: peakiuu COeAMHEHUS, peakuu pa3IoXKeHHs], PEaKIIMK 3aMEIIeHUs], peaKkLun
0o0MeHa, 9K30- U SHJA0TEPMHUECKUE PEaKIUH, TEIUIOBON A3PPEKT peakiuu, Apo aToMa,
ANIEKTPOHHBIA CJIOM aToma, aToMHasi OopOuTaib, paJuyc aTomMa, XUMHYECKas CBS3b,
MOJISIpHAsl M HETOJISIpHAsi KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KAaTHOH, aHHOH,
pacTBop, MaccoBas J0Js BellecTBa (MPOIeHTHAs KOHLEHTpalusi) B pacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX IOHSATUH M NPUMEHSTH 3TH
MOHSTHS TIPU ONMKMCAHUU BEIIECTB U UX MPEBPALCHHUI;

HCIOJIb30BaTh XMMMYECKYI0 CHMBOJIUKY JUISl COCTaBlieHHS (OpMysn BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIUII;

ONpeNeNaTh BAJEHTHOCTh ATOMOB 3JEMEHTOB B OMHApHBIX COEJIMHEHMSX, CTENEHb
OKHCIICHHMSI JIEMEHTOB B OMHApHBIX COEIUHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpeNeN€HHOMY KJlacCy COEIUHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBSI3U
(KoBaJIEeHTHAs! M NOHHAs) B HEOPTaHUYECKUX COETUHEHHUSAX;

packpsiBaTh cmbica Ilepuoamyeckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATH
[IOHMMAaHHUE IEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKMX JIEMEHTOB OT MX
noynokeHus B llepnoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUs, 3aKOHa ABOraapo;

ONMCBIBATh M XapakTepu3oBaTh TabiauuHyro ¢opmy Ilepuonuueckoil cucrteMsl
XMMUYECKHUX 3JEMEHTOB: pasziMuaTh IMOHATUS «IJIaBHas noArpynmna (A-rpynmna)» u
«obounas noarpynna (b-rpynma)», manble u OoJsiblIME NEPHOABI, COOTHOCHUTH
00o03HaueHusl, KoTopele UMetoTcst B Tabiuue «llepuonmueckas cucremMa XMMHYECKHX
aneMmeHToB JI. YI. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTHKAaMH CTPOCHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 110 3JIEKTPOHHBIM CJI05M);

KJIaccu(uIMPOBaTh XUMHUECKHE 3JIEMEHTBI, HEOPraHUYECKHEe BEIeCTBa, XMMUYECKHE
peakuuu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMM BELIECTB, IO TEIIOBOMY
dbdexry);

XapakTepu30BaTh (OMHMCHIBATh) OOIIME XMMUYECKHE CBOMCTBA BEIECTB PA3IUYHBIX
KJIacCOB, IOATBEpPXKJas ONMCAHME IPUMEPAMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUII;

IIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHUCHUMOCTH OT MX Kauy€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO JIeMEeHTa 1o (popmMysie COeJMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUYECKOH pEaKnu;



MIPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIUTEILHON JCSATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIacCU(DUKAINIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBS3€W — JJII W3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKLH,
€CTECTBEHHO-HAyYHblE ~ METOJbl  [O3HAHUS  —  HAOJIOJIEHHE,  HU3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

cleloBaTh MpaBWJaM IIOJIb30BAaHUS XUMHYECKOW TMOCyIOM H  J1a00paTOPHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
U COOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB C OMPEAECIEHHON MAaCCOBOM JIOJIEN PaCTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y MPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACTO3HABAHUIO PACTBOPOB IIEJOUEH U
KHCJIOT C IOMOIIIbIO HHAUKATOPOB (JIAKMYC, PeHOIPTaNEnH, METUIIOPAHXK U JPYTHUE).

K koHy o0yueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YpOBHE JIOJKHBI

oTpaxarb chOPMUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHATUH: XUMHUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peakius, XUMHUYecKas
CBSI3b, TEIJIOBOM 3PQEKT peakiuu, MOJb, MOJISIPHBIM 00BEM, PacTBOP, IEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKasl JUCCOLMAIMUs, peaklud HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKO€ paBHOBecHE, oOOpaTuMble U HeoOpaTHUMble peakluH,
OKHUCJIMUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUU,  OKUCIHUTEIb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTh, XHMHUYECKas CBS3b
(KoBajieHTHAsi, MOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3Us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, TMpeAeabHO J0NMyCcTUMAas
koHueHtpamus [1/IK Bemectna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHATUH U NPUMEHSTH 3TH
MOHSATHS TIPU OMMCAHUU BEIIECTB U UX IMPEBPAICHHUIA;

WCIOJIb30BaTh XHMHMYECKYI0 CHMBOJIUKY [UIsl COCTaBlieHHS (OpMyJn BEIIEeCTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEeNIATh BaJCHTHOCTh M CTENEHb OKHUCICHHUA XHUMHUYECKUX DIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, IMPHHAICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢dopMynaam, BUJI XUMUYECKOHN CBsI3U (KOBAJCHTHAas, WOHHAS,
MeTajin4yeckasi) B HEOPraHUYECKUX COCAMHEHHUAX, 3apsyl HMOHA MO XHUMHUYECKOU
dbopmyre, xapakTep cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBaTh cMbica [lepuoauueckoro 3akona [[. . MenzaeneeBa U A€MOHCTPUPOBATH
€ro NMOHMMAaHME: OTMMCHIBATh U XapaKTepu3oBaTh TabauuHyto ¢opmy [lepuoanyeckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3jiuuyaTh MOHITHUSA «1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003HaueHHs, KOTOpble HUMEIOTCd B IepHOAMYECKOH Tabiuue, ¢
YHUCIOBBIMHU XapaKTEPUCTHUKAMHM CTPOEHUS aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsia s7pa, o0lee YUCIIo MEKTPOHOB M PACHPECTICHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHAT O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUN B IPEJeNIax MaJIbIX NEPUOJOB U IJIaBHBIX NOArPYNI C Y4ETOM CTPOCHMS
UX aTOMOB;



KHaCCI/I(bI/H_[I/IpOBaTb XUMHUYCCKHUEC SJICMCHTBI, HCOPIraHMYCCKUC BCIICCTBA, XUMUUCCKUC
peakuuu (10 YMCIy W COCTAaBY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OO0mMEe U cHenu(UUYeckue XWMUYECKHE CBOWMCTBA
IMPOCTBIX U CJIIOKHBIX BCHICCTB, NOATBEPKAAA OITMCAHUC ITPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUYECKON JUCCOUMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKpAIllEHHbIE YPAaBHEHUS PEAaKLM HOHHOTO OOMEHA, ypaBHEHUS peakLuid,
MOATBCPXKAAOUX CYHICCTBOBAHUC T'€HETUYECKON CBS3U MCXKAY BCUICCTBAMU
Pa3IMYHBIX KIIACCOB;

PaCKpheIBaTb CYMHOCTb OKHCIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKIII/II\/'I MmoCcpeaAcTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCa ATHX PeaKIlHii;

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCMMOCTH OT HUX CTPOCHHA, BO3MOXHOCTHU
IMPOTCKAHUA XUMHUYCCKUX HpeBpaHIGHI/II\/'I B PA3JIMYHBIX YCIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChl BEUIECCTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIeMEHTa 10 (hopMysie COeIMHEHNUsI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUUYECKOW PEaKIINK;

coOrofaTh TMpaBWia IOJB30BAaHUS XHMHYECKOW TIMOCYIOW W  J1abOpaTopHBIM
00OpyJIOBaHHEM, a TaKXKe TMpaBWiIa OOpalleHUs C BEIECTBAMH B COOTBETCTBHH C
HUHCTPYKIUSAMH I10 BBIITOJTHCHHUIO J'Ia60paTOpHI)IX XUMHUYECKHUX OIIBITOB IO ITOJIYYCHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKINH, TOATBEP)KIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENLHON NEATENbHOCTH — aHAIM3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHUCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEJICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHWA — HaONIoJeHHWe, H3MEpPeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peabHbIA U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM MPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
MPaKTHYECKOH IS TeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHUYECKHX dyieMeHToB 1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMudeckas CBS3b.
3.2 OKI/ICJII/Ie;eJilI)H(;)- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJIHHBIC PEAKITHH
Hroro no pazgeny 15 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOI'PAMME



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

9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIe]IOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHUYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 1 bubmuoreka [JOK
' anemeHTOB VIIA-rpynmel. IanmoreHs https://m.edsoo.ru/7f41a636
e | o :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25| ssevieron VAcrpym, Aor docop i 7 ;| BuGmorea LOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
R 8 1 , | Do
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
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

Pa3gen 3. Meraiibl 1 UX COeIUHEHU A

31 06 . 4 bubmuoreka [JOK
' HiHe coonctna Metallion https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJIJIbI U UX COCAUHCHU S httpS://m.EdSOO.rU/7f418_636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl B JKU3HU YCIIOBCKA https://m.edsoo.ru/7f4la636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
SICPREOC BPEM https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBo yacos Jlara JJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Yy4YeHH s
padoTsI padoThbI pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c
5 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «[IpaBuia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparreHus ¢ 1ab0PaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Yucrtele BemtecTBa U cMmecu. CriocoOnl bu6mmoreka [IOK
4 . 1
pasjeneHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI 1 MOJICKYJTBI 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XHMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYIIIPHOE YUEHHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H IMOCTOSHCTBA COCTaBa 1 bu6mmoreka [JOK



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
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https://m.edsoo.ru/ff0d2a6c
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BeIIeCTB. XuMHuUecKkas (hopmyIa.
BajenTHOCTE aTOMOB XUMHYECKHUX

https://m.edsoo.ru/ff0d2eae

JJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENbHASI MOJICKYJISIpHASE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bu6mmoreka [{OK
3JIEMEHTA B COCIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [IOK
MosipHas Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XUMHYeCKas: peaKiius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
XAMHUYECKHX PeaKInit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koJimyecTBa, MacChl
17 BEIIlECTBA 10 YPAaBHCHUSIM bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKUX peaKlui
Knaccudukanus XuMu4ecKkux
18 peaKuHI(“f (co:ﬂHHeHI/IH Pa3IIOKECHHS bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUKJIONEIUCT. O6og1;lleHne u bubmorexa HOK
B https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HaHUH
20 KonTtposnpHas padota Nel mo teme bubnuoreka [IOK
«BerecTBa 1 XUMUYECKUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d37fa
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npocroe BeuecTBo. O30H

duznueckue 1 XUMUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CrocoObI MONYYCHHS KHCIOPO/ia B
23 nabopaTopuu ZIquOMI)IHIJICHpHOILTI/I. Brbmiorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXHUMUYECKOM YPaBHEHHH, K30~ https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TommmBo (HeTh, yrojib U METAH).
25 3arp${3HeIEHe(1;0321§rxa CIIocoObI c)ero Bubnuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padora Ne 3 o Teme
26 «lPlonyquHe " I::O6I/IpaHI/Ie bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YUYCHHE €TO CBOHUCTBY»
97 Boaopon — sneMeHT u mpoctoe bu6mmoreka [JOK
BeniectBo. HaxosxaeHue B mpupoie https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [JOK
Bozopoaa. IIpumeHenne Boaopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COMIAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOIa B bu6mmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o teme BuGmoreka LIOK
31 «ITomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BrruncieHuss 00EMOB ra3oB 10
34 YpaBHEHUIO PEAKIIMU Ha OCHOBE Bubnuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 duznyeckne 1 XUMUYECKHe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsitue 06 bubnuorexa [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens.
37 Hacpnnenusie 1 HeHaCBIIIIEHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBasi 10JIs1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
omnpeeIéHHOM MaCcCOBOM J0JIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padota Ne2 o teme bubnuoreka [JOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cocTaB, KiaccuduKamus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHne u XuMHUYECKHE CBOMCTBA
41 KI/?CH}Z:I’:HLI: OCHOBHBT)((: u S Bu6mmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHusI: cOCTaB, K1accuduKaius, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XuMu4eCKHE CBOWCTBA bubmuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBONCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
C : s
15| cmocots nommenmn. smaacens BuGmonexa LIOK
N ya ’ https://m.edsoo.ru/00ad9474
CBOWCTBa
[IpakTuueckas padota Ne 6. Pemenue
47 JKCIIEpUMEHTAIIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
r
8 xanccawn neopramticcin. Eumionexa LIOK
N P https://m.edsoo.ru/00ad9a50
COEJIMHEHUI
49 O0001IeHre U cUCTEMATU3ALIMS bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
K 6oTa Ne3
50| "Ochomae Kiacen Heopraticeiny Eumonesa LIOK
. P https://m.edsoo.ru/00ad9ela
COEJIMHEHUI
IT
51| ummecka stowenton Honrmie EuGmonesa LIOK
) https://m.edsoo.ru/00ad9ffa
rpymmnax CX0AHbIX 3JIEMEHTOB
H o
€pUOINYECKUN 3aKOH U Bitmiorexa 1IOK
52 Ilepnoauueckas cucrema

XHUMHUYECKUX 31eMeHTOB /1. H.

https://m.edsoo.ru/00ada52¢c
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Meunneneena

53 [Tepwo b1, TPYIIIEI, TOATPYIIIIHI bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. V3otorsl https://m.edsoo.ru/00ada342
CtpoeHnue 3IeKTPOHHBIX 060110qu0 Butorexa LOK
55 aToMOB 3n1eMeHToB [leprnoanueckoit
https://m.edsoo.ru/00adagébc
cuctemsl /1. 1. MenneneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U MPAKTUKH. J1. bubmuorexa [JOK
. MenpeneeB — y4EHBIH, IeIaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETHLHOCTh aTOMOB bubmuorexa [JOK
XHUMUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHas xumudeckas CBsI3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentHnas nossipHas XuMudeckas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas bubnnoreka [JOK
XHMHY€ECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK

peaxiuu

https://m.edsoo.ru/00adb076
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bubmuoreka [JOK

64 OKHCIIUTEIU U BOCCTAHOBUTEIIH 1 htts://m.eds00.ru/00adb076
65 | meeme s sonoomn |1 biorera LIOK
https://m.edsoo.ru/00adb486

CBSI3b»

66 PezepBHbiit ypok. O0o0IICHNE 1 1 bubnuorexa [JOK
CHCTEMAaTH3aIMs 3HAHUMA https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHCTEMAaTH3aIMs 3HAHUMA https://m.edsoo.ru/00ad9cb?2

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
CHCTEMAaTH3aIMs 3HAHHUIMA https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBO 4acos

DJIeKTpOHHbIe U (POBHIE

Ne Jara
Tema ypoka KonTposbnbie | IlpakTnueckue o0Opa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
[lepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuoreka [JOK
XUMHYecKux 3aementoB J1. U. 01.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa

, iazi)l(;IOMepHOCTeI/:: B H31;46:e:1/n/10 . BuGmorexa LIOK

BOWCTB XUMHUYECKUX IICMECHTOB
- 04.09.2023 | https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MTEPHOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTATHIECKUX PEMIETOK 11.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponbHas padorta Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1
3HaHUH OCHOBHBIX pa3/iesioB Kypca 15.09.2023
8 Kiacca»
pearht P 18.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM

7| powstm. Tommeo rooremm | 1 bimorera LLOK
peartua. 22.09.2023 | https://m.edsoo.ru/00adbe9a
Y TETePOTeHHBIX PEaKIUIX

8 IloHsATHE O XUMHYECKOM 1 bu6mmoreka [JOK
paBHOBecuH. PaKTOPbI, BIUSIOIINE 25.09.2023 | https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYECKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKuCIUTENHHO- bubnuorexa [JOK
BOCCTAQHOBHUTEJIbHBIC PEAKIIUU 29.09.2023 | https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHICCKOI
10 I[I/IC(I))OIII/IaIII/II/I.pCI/IJ'IBHI)IC 1 ciabblie Bubnuorexa LIOK
02.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUSI peaKIuil Brbmiorexa LIOK
06.10.2023 | https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KHCIIOT B
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOIUTHUECKOM 09.10.2023 | https://m.edsoo.ru/00add5d8
JIUCCOLMAITAN
XuMHYECKHe CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmorexa OK
. 13.10.2023 |  https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAIIIT
14 [TonsaTue o ruzmpoause couei bubmmorexa [JOK
16.10.2023 | https://m.edsoo.ru/00add9d4
15 O0001IeHne U cUCcTEMAaTU3ALIH bu6mmoreka [JOK
3HaHUI 20.10.2023 | https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 «lfemeHHe BKCHpepI/IMeHJIaJ'ILHbIX Bubmmorexa LIOK
23.10.2023 | https://m.edsoo.ru/00addbfa
3a71a9»
KonTposneHas padota Ne2 o teme
17 «QIEeKTpOoJInTHYECKAst bubnuoreka [IOK
nucconuanysa. XUMHUUECKHE 27.10.2023 | https://m.edsoo.ru/00addecO

pCaKknuu B paCTBOpaAX»
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OOm1ast xapakTepuCTUKA

bubmuoreka [JOK

18 raioreHoB. XMMIMEcKie CRoHcTsa 10.11.2023 | https://m.edso0.ru/00addfe2
Ha IpUMepe XJIopa
Xnoposogopoa. CoasHast KUCIIOTa,
19 XMME%CIZI: Cf}IOﬁCTBa HOJIyYeHHE Brbmiorexa LIOK
’ ’ 13.11.2023 |  https://m.edso0.ru/00ade104
IIpUMEHEHNE
[Tpaktuueckast padota Ne 2 o
20 TepMe «Honyqelfne COJISTHOM bubmmorexa LIOK
. . 17.11.2023 | https://m.edsoo.ru/00ade348
KHCIIOTBI, H3y9ICHHE €€ CBOUCTRBY
Brraucnenns o ABHCHUAM
21 XAMHYECKIX peazinﬁ €CJIN ONH bubmorera [IOK
’ 20.11.2023 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE
29 OO6mras xapakTepucTuKa bubnuorexa [JOK
anemeHTOoB VIA-Tpymist 24.11.2023 | https://m.edsoo.ru/00ade64a
AmoTponHbie MOAU(BUKAITIH
23 cepnl. HaxoxaeHue cepol 1 e€ bubmuorexa [JOK
COEMHEHUH B IPHPO/IC. 27.11.2023 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoa0pOJ, CTPOCHUE
24 (bI/I]ZI/I‘IefKI/II)e Ilf; XI/III:/II/I‘ICCK,I/IC Bubmmorexa LIOK
. 01.12.2023 | https://m.edsoo.ru/00ade802
CBOMCTBa
kcuabl cepbl. CepHas KUCIIOTa
25 gnsnjecxnlej u XCI:/II\EI/I‘ICCKI/IG , bubmmorexa LIOK
. 04.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKINH, JIKAIINEC B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK
MOJIy4EHHUs] CEPHOM KHUCITOTHI. 08.12.2023 | https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bu6mmoreka [{OK

21 BBIX0/1a TPOJIyKTa PEaAKIIUU 11.12.2023 | https://m.edsoo.ru/00adec8a
OO01as XxapakTeprucTUKa
aneMeHToB VA-rpynisl. A30T,
28 pacmipocTpaHeHHe B PUPOJIC bubmmorexa LIOK
’ 15.12.2023 | https://m.edsoo.ru/00adeeat
(bu3HUecCKre U XUMUICCKHE
CBOICTBa
AmMuak, ero ¢usnueckue u
29 XMUMHUYECKHE CBONCTBA, MOJIyYeHHE bubmmorexa LIOK
’ 18.12.2023 | https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[Tpaktrueckast pabota Ne 3 o
30 TepMe «Honyqelfne aMMHaKa Bubnuorexa LIOK
. ’ 22.12.2023 | https://m.edsoo.ru/00adf180
W3Y4YEHHUE ero CBOMCTB»
31 A3oTHas KucnoTa, eé Gpusndeckue bubmuorexa [JOK
U XUMHUYECKUE CBOMCTBA 25.12.2023 | https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX
32 ynoopenuii. XuMuueckoe ’ Bubmmorexa LIOK
. 29.12.2023 | https://m.edsoo0.ru/00adf518
3arpsi3HEeHUE OKPY KaroLIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Oxeun docdopa (V) u
33 dbocdhopnas kuciaora, pusnyeckre bubnunoreka [JOK
U XMMUYECKUE CBOMCTBA, 12.01.2024 | https://m.edso0.ru/00adf68a
MOJTyuYeHue
34 Hcnonw3oBanue pochaToB B bubnuoreka [IOK
Ka4yecTBE MUHEPAIbHBIX 15.01.2024 = https://m.edso0.ru/00adfc20
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ynoopeHuil. 3arps3HeHne
MIPUPOIHOM cpenbl hocdaTamu

Yraepoa, pacipocTpaHEHHE B

bu6mmoreka [{OK

3 HPHPOAS, (bmmﬁicme 1 19.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUIECKHE MTPOOIIEMBI bubmmorexa LIOK
’ 22.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(1v)
37 VYroapHas KUCIoTa U €€ COTN bubamorexa LOK
26.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o
38 teme "lloydeHue yriekuciaoro bubmuorexa [JOK
raza. KauectBeHHast peaxiust Ha 29.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHayanbHbBIC TTOHATHS 00
39 oprpaHI/IquKI/IX BEIIIECTBAX KaK O bubamorexa LOK
02.02.2024 | https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 Kpemuwuii u ero coenuHeHus bubmorexa HOK
05.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTrueckas padora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3aj1a4 1o teMe «Baxuelmme 09.02.2024 | https://m.edso0.ru/00ae0bf2
HEMETaJUIbl M KX COCTUHCHUS
KonTpoinbHas padora Ne3 1o Teme
42 <<Ba>K1;J{eI7ImHe EeMeTaJ‘IJ‘IBI U UX Bu6mmorexa LIOK
12.02.2024 | https://m.edsoo.ru/00ae0el8

COCAUHCHUA»
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OOm1ast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtajuindeckas CBsI3b U

bubmmoreka [{OK

43 METaTHYeCcKasi KpUCTAINIeCKast 16.02.2024 | https://m.edso0.ru/00ae103e
pemérka. Pu3nyecKre CBOKMCTBA
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl Brbmiorexa LIOK
. 19.02.2024 | https://m.edso0.ru/00ael1156
HaIpsHKEHU METaJIOB
O61ue cnocoObl NOTy4YEeHUS
MetaiuioB. CriiaBel. Berancienms
45 10 YPaBHEHUSIM XUMHUYECKUX bubmmorexa LIOK
N 26.02.2024 | https://m.edso00.ru/00ael156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
46 [TonsaTHE O KOPPO3UU METAJIOB Bubnuorexa LIOK
01.03.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
4 Hlenosrsie MeTaner 04.03.2024 |  https://m.eds00.ru/00ae14b?
48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bu6mmoreka [JOK
KaJus 11.03.2024 | https://m.edso0.ru/00ae14b2
49 IllenoyHo3eMeNnbHBIC METAJIIBI — bu6mmoreka [JOK
KaJbIUiI U MarHui 15.03.2024 | https://m.edso0.ru/00ae15e8
50 Baxseiiue coequHEHUS KaJIbLIUs bubmorexa [JOK
18.03.2024 | https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATH3ALUSI
3HAaHUU 22.03.2024
59 JKEcTKOCTh BOMBI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHUs 05.04.2024 | https://m.edsoo.ru/00ae1886
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[Ipaktudeckas padora Ne 6 o

bubmuoreka [JOK

>3 TeMe "XGCTKO?,TB BOABLH METORR! 08.04.2024 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 JN— bubmmorexa [{OK
12.04.2024 | https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THJIPOKCH/IA 15.04.2024 | https://m.edso0.ru/00aelc64
bubmmoreka [IOK
5 Keneso 19.04.2024 |  https://m.edso00.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTTU bu6moreka [IOK
xenesa (1) u xenesa (111) 22.04.2024 | https://m.edsoo0.ru/00ae35e6
58 O06o00meHre U CHCTEMaTH3AITHS
3HAHUH 26.04.2024
[TpakTrueckas padota Ne 7.
59 Pemenune skcnepuMeHTaIbHbBIX bubmuorexa [JOK
3aja4 1mo teme «BaxkHeiiue 27.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUIBl U UX COCTUHCHHUSI
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH
60 W3 pEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
COJICPKHUT IpUMECH. Beruncienus 03.05.2024 | https://m.edsoo.ru/00ael750
MacCOBOM JJOJU BBIX0J1a IPOAYKTA
peakuu
61 O00011IeHNE U CUCTEMATH3AL[USI
3HAHHUH 06.05.2024
KonTtposnpHas padota Ne4 o teme
62 «BaxxHeine MeTallIbl U UX 13.05.2024

COCAUHCHUA»
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63 BemecrBa u matepuainsl B 1 bubmuoreka [IOK
MOBCE/IHEBHOM KM3HU YEIOBEKA 17.05.2024 = https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKarloIIeH cpe/ibl 17.05.2024 |  https://m.edso00.ru/00ae4270
65 Ponp xumuu B permiennun 1 bubnuorexa [JOK
9KOJIOTMYECKUX TPoOIeM 20.05.2024 | https://m.edso0.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allMs 3HAHUH 20.05.2024 | https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O6001IEHNE U 1 bubnnorexa [JOK
CHCTeMaTH3allMs 3HAHUH 24.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbiit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTeMaTH3allMs 3HAHUH 24.05.2024 | https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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