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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranu3zanusx Poccuiickoit @enepanuu.

[Iporpamma mo XuMuu [a€T TpPEACTABICHHE O IeNsAX, OOIIed crparermu OOydeHwus,
BOCIIMTAaHUS W Pa3BUTHS OOy4ArOIIUXCA CpPEACTBAMU YUEOHOTO TIpEIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpHUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIECTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO MOCIeI0BaTEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEJIMETHBIX CBSI3€H, JJOTUKH Y4eOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ylnbTaTaM OCBOEHUsI OCHOBHOH 00pa30BaTeIbHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3ybTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJeid W3y4eHUs TpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHWe XUMUH CITY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAIBEHOM E€MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B IMPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOOJIEM  YCTOMYMBOTO Ppa3BUTUS 4YEJOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH sl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBbI JUYHOCTH, €€ 001Ie U QYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHMHM, HEOOXOAMMBIX KaK B IIOBCEJIHEBHONW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarorn4eckd afanTHPOBAHHBIM OTpaKEHUEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX HOHATHH OpPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K Jpyromy,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
puoOpeNH TaKue e, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs Ha CUCTEMaTHYecKoe NpuoOllleHne oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KJIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHUpPA, WUCIOJIb3Ys 3HAHUS U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTUYECKH 11€JIeCOOOpa3HOTr0 MOBEACHHS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



—pa3BUTHE MOTUBALIUU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEUEIIOBEYECCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

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



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemecTB. [loHsitue o
METO/1aX IMO3HAHUS B XUMHH. YnCThIe BenecTBa u cMecu. CriocoObl pa3aenieHus cCMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3aumMoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Trl o hopmynamM XUMUYECKUX COCTUHEHUMN.

dusznyeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiraccuukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYJOH, MpaBmiaMi palbOThl B JIabOpaTOpuu M MpUéMamu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHMEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTYIKE, KATIEHHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOPHUIOM Oapus, paszyinoxkeHue rumpokcunaa meau (1) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cCMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHWE, BHIIApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIEHUE OYUCTKA TMOBAPEHHON COJM, HaONIOJIeHHe U  OINKCAHUE
pE3yNIbTaTOB TMPOBEACHHUS OIbITa, HILIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MpOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakuu TOPeHHUs).
Oxcunpl. [lpumenenue xuciopoga. CrmocoObl MONyueHHUs KUCIOpoJa B JabopaTopuu U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCIIOPO/Ia.

TemoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOT'O CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBO. HaxoxkaeHue Boaopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBorMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOPUMOCTH BelIeCTB B Bojae. MaccoBasi J0Jsl BeEIIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenwid. Oxcuabl. Krnaccuduraruss OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHWA: WIENOYM €W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoiictBa coseil. [lomyuenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHE CBOWCTB KHUCJIOPOJa, HAOIIOEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHue), B3amMojeicTBHEe Bomopoaa ¢ okcugaom meau (1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOW JOJIEd pPACTBOPEHHOTO BEILECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPAcKM WHIMKATOPOB B PAacTBOpax KHUCIOT M IIeJoued, h3ydeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTAIBHBIX 3aJa4 110 TeMe «Baxkueinmme
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIAacCU(UKALUKA XUMHUYECKHX »dlieMeHToB. [loHsaTne o Trpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anmuHHonepuonHas ¢opmbl [lepuogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
ANIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX dlieMeHTOB [lepruoanyeckoil cuctemsl
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBHE THUAPOKCHUIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBS3EH NMPHU M3y4YEHUM XUMUU B 8 KJIACCE OCYIIECTBIISICTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHainu3,  CHHTE3,  KiIaccupukanus,  TMEePUOJUIHOCTh,  HAOIMIOJACHUE,  DKCIEPHUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKHI 3apsij, BEIIECTBO, Telo, O00BEM, arperaTtHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIeCTB. XHMMUYECKUE CBOICTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(dekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIN OajlaHC OKHUCIUTENIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MexXaHM3M JHCCOLMAllMM BELIECTB C pa3IM4YHbIMH BHJAMU XHMHUYECKON CBSI3U.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHWA M COJE€H B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HeMeTauloB (TpaduTa W ajnMasa), CIOXKHBIX BEIIECTB (XJIopuaa HaTpus),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl MU cojeil (BO3MOKHO HCIIOJIb30BaHME BHUIEO MAaTepualioB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHEe HEOPraHWYEeCKUX BEIIECTB C IOMOIIbI0 KAa4eCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CrtpoeHue M (U3MYECKHE CBOMCTBA IMPOCTBHIX BEIIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(PHUKALMU KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKallie B OCHOBE IPOMBIIUIEHHOIO Cloco0a MOMydeHus cepHOil kuciaoTsl. [IpuMenenue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE NOXAU, 3arpsi3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro (pu3n4eckue u XUMHYeCKHue
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBa (0OLIMEe Kak MpeACTaBUTENs Kilacca KHCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, pu3nvecKkre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYCHHE U NMPUMEHEHHE. DKOJOrMYeCKUe MPOoOIeMbl, CB3aHHbIe ¢ okcuaoMm yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbL.  Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIEBOAOPOJIOB (yrojib, MPHUPOJAHBIN Ta3, HedTh), MPOAYKTHl HX MepepabOTKU
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIuil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEAMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cyinb(arT-uoH U HaONIoeHue IMpHu3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOMCTB aMMHaka, IMPOBEIECHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaguta, QymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aaCcOpOLMHM pPAacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YE€HHE TPU3HAKOB UX TMPOTEKaHHs, O3HAKOMJIEHHE C TPOJyKUIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreMe xumuueckux aiemeHToB 1. . MenpeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoOsl mosydeHus: MeTayioB. [loHATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3nMUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[IlenoyHO3eMeENbHBIE METAUIBI MarHui W KajbLUi: TMojokeHue B llepuommyeckon
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM#: monoxkeHue B Ilepmonnueckoll cucreMe XuMu4eckux syeMeHtoB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kene3o: mnonoxenue B Ilepuoanueckorn cucrteMe Xumuyeckux osiemMeHtoB [l U.
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C o0O0pa3laMl METa/lIoB U CIUIaBOB, MX (DU3MUECKUMHU CBOICTBamH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOW BOJBI, Ipollecca TOPEHHs Kejie3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabiromeHKe W OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS IIAMEHH HMOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAMYHOCTh,  HAONIONEHHWE,  AKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

dus3uKa: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJ, W30TOIbI,
PaAOaKTUBHOCTD, MOJICKYIIA, E)J'IGKTpI/I‘IeCKI/If/'I 3apsnm, IIPOBOJHUKH, MMOJIYIIPOBOJHHWKH,
TUIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHUE BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYCCKAs PEMIETKA, CIUIABbl, (U3WYECKUE BEIHYUHBI,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢oTtocunTtes, npixanuwe, Omocdepa, PKOCHCTEMa, MUHEpaJbHBIE YI0OpEeHUs,
MHUKPOSJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

IIVIAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS TIPOTPaMMbl OCHOBHOTO OOIIEro o00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHSI XMMUHU B €IMHCTBE Y4€OHOU M BOCIIUTATEIHLHOU JACSITEIHPHOCTH B
COOTBETCTBUHM C  TPAAUIIMOHHBIMA  POCCUUCKUMHU  COIMOKYIBTYPHBIMH M  JIyXOBHO-
HPABCTBECHHBIMU IICHHOCTSIMH, MPUHATBIMA B OOIIECTBE MPABWJIAMA M HOPMaMH TOBEJCHUS H
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIMN O0YJIarOIITUXCS.

JIMYHOCTHBIE PE3YNbTATHl OTPAKAIT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMH M pacHIMpEHHE OMbITa JESTEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOUIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY M HAyYHOMY
HACJIEUIO, MOHMMAaHUS 3HAUYEHUS XUMHYECKOW HAyKM B JKM3HU COBPEMEHHOro OOIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUE O MEPEeIOBBIX TOCTHKEHUSX U OTKPBITHUSIX
MHUPOBOW M OTEUECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HaHHUSIX 00 YCTpOHCTBE
MHpa 1 00IIEeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MIPEJICTaBJICHHUS] O COLMAIbHBIX HOPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIECHUU B
KOJUIEKTHBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B 0OLIECTBEHHO TMOJIE3HOH,
y4eOHO-UCCIIeIOBATENIbCKOM, TBOPUECKON W JPYrMX BHUIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JEATENILHOCTH MPH BBIMOJTHEHUN YU4eOHBIX, IO3HABATEIbHBIX 3a7ad,
BBITIOJIHEHUM XUMHUYECKHX DSKCIIEPUMEHTOB, CO3JaHMM YYEOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHUIO ¥ B3aWMOTIOMOINM B Mpoliecce 3TON y4eOHON AeaTeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJIEHUE U TOCTYNKH CBOUX TOBAapHINEW C MO3UIMM HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MOCIEACTBUI MOCTYIIKOB;

3)LIeHHOCTH HAYYHOI'O MIO3HAHUS:

MHPOBO33PEHUECKHE  MPEACTABICHHS O  BEIIECTBE U  XUMHYECKOM  peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH W COCTABIISIIOIIME OCHOBY JJIA
MOHUMAaHMS  CYIIHOCTH HAyYHOW KapTHMHBI MHpa, TMpeacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSL NPHUPOIbI, B3AMMOCBSI3SIX UEJIOBEKA C MPUPOIAHOU CpelloH, O poJH
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HAIMpPaBJICHHbIE HA MOJyY€HHE HOBBIX 3HAHUN IO XUMHH,
HeoOXomuMBbIe 71 OOBACHEHUs HAONIOaeMBIX TMPOIECCOB U SBJICHUI, IMO3HABATEIHHOM,



MH()OPMAIMOHHON M YUTATEIBCKOU KYJIBTYPHI, B TOM YUCJIC HABBIKOB CAMOCTOSTEIHHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHTEPATYpOU, NOCTYITHBIMU TEXHHYECKUMHU CPEACTBAMH
WH(OPMAMOHHBIX TEXHOJIOTUH;

HMHTEpEC K OOYYEHHIO M TO3HAHWIO, JFOO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, TIPOSKTHOW M MCCIEAOBATEILCKON JIEATEIIEHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTH M YPOBHS 00y4eHUsI B JaJIbHEHUIIIEM;

4)dopMupoBanus KyJbTYPbI 3/10POBbS:

OCO3HAHUE I[EHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 >KM3HHM, OCO3HAHHME IIOCJIECACTBUH M HEMPUSATHE BPEIHBIX
NpuBbIUEK (YHOTpPEOJEHUSI AJIKOIroJisi, HAapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHMUS
npaBuil O€30MACHOCTH MPU OOpAIIEHUH C XUMHYECKUMHU BEIIECTBaMU B OBITY W peajbHOU
KU3HH;

5)Tpy10BOro BOCIIUTAHMS:

HWHTEpEC K MPAKTUUECKOMY U3YyUEHHUIO TPOECCUil U Tpyaa pa3IudHOro pojia, YBaKeHUE K
TPpyly W pe3yiabTaTaM TPYIOBOM JEATEIHHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUs
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIA BBIOOP HHIUBUIYAITBHOW TPACKTOPUHU
MPOJIOJDKEHHST 00pa3oBaHusl € y4ETOM JIMYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NEATeTbHOCTH U
pPa3BUTHS HEOOXOMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIE;

6)3K0JI0r14eCKOr0 BOCIIMTAHMS:

9KOJIOTUYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3MUECKOMY M MCHUXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOICHUS TIPaBUJI O€30TIACHOTO MOBEICHUS TIPU padbOTe C BEIIECTBAMM,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KUZHU JIOICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUHM XUMUH, ISl PELICHUS
3a/la4, CBSI3aHHBIX C OKPYKaOIIel MPUPOIHON CPeoil, sl OBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJIBTYpPbI, OCO3HAHUS INI00ATILHOTO XapaKTepa 3KOJOTHYECKUX MPOOJeM U MyTeld MX pelleHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJIOTMUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MmeranpeaMeTHBIX pe3ylbTaTOB BBLACISIOT 3HAYUMbIE i1 (DOPMHUPOBAHMUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, GakT, cucTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOM HAy4yHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIC NEHCTBHUS (TMIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU JESITEIbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble ornyeckue 1eMcTBus:

YMEHHsI UCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TP OCBOCHUU 3HAHUM:
pacKpblBaTh CMBICT XHMHUYECKUX TMOHATHH  (BBIAENATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMU MOHITHUSIMHU), UCTIOTIB30BATh MOHATUS I 00BSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATH OCHOBAHUS M KPUTEpUU s Kiaccuuxammu
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIINH, YCTaHABIUBATH MPUYHHHO-CIIC/ICTBEHHBIEC CBS3H



MEXIy OOBEKTaMU U3YUEHUsI, CTPOUTH JIOTHUECKUE PACCYkKIeHUs (MHIYKTUBHEIE, e TyKTUBHbIC,
110 aHAJIOTUH), AEaTh BBIBOBI M 3aKIIIOYCHUS;

YMEHHE MPUMEHSTHh B MPOIECCe MO3HAHMS MOHATHS (MPEIMETHBIC U METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, MPEOOPa30OBBIBATH IIMPOKO
MIPUMCHSICMBIC B XHMHH MOJICIBHBIC TPEJCTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XAMUYecKkass (GopMmylla W ypaBHEHHE XUMHUYECKOW peakIuu — TpPU pPEHIeHHHu y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTUX MOJICNBHBIX TIPE/ICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XUMHYECKUX PEAKIIHHA, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPHYUHHO-CIICACTBCHHBIC CBS3H U
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBICHUSX.

Ba3zoBble ucciaenoBarebcKue 1eiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS, a
TaKkKe B KayecTBE OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXJICHUN;

MpHOOpETeHNE OMBbITa MO IUIAHWPOBAHHWIO, OPraHW3allid U TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M TpoIlecca, CAMOCTOSTETFHO MPOTHO3UPOBATH €T0
pe3yibTat, (GopMyITHpPOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM TMPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Padora ¢ undopmanmeii:

YMEHHE BBIOUpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIHIO PA3TNIHBIX BUIOB
1 (HOPM TIPEICTABICHUS, TOTyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOIYJISIpHAS JIUTepaTypa
XMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMOcoOus, pecypcbl MHTepHeTra), KpUTHYECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO MH(OPMALINIO;

YMEHHE MPUMEHATh Pa3IM4HbIE METOIbI M 3allPOChl MPU MOUCKE U 0TOOpe uHpopMauu U
COOTBETCTBYIOIIUX TAHHBIX, HEOOXOAUMBIX JUIS BBITIOJIHEHUS yYEOHBIX U MMO3HABATEIbHBIX 3a/1a4
OTNpeeEHHOTO THUIIA, MPUOOpPETEHHE OIbITa B 00JACTH WCIOJIB30BAaHUA HH(GOPMAIIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/ICHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOUPATh ONTUMANbHYIO (opMy MpeacTaBiICHUS
uH(pOpMallUd ¥ WJUTIOCTPUPOBATH pellaeMble 3a/adll HECJOXKHBIMH CXEMaMH, JuarpaMMaMi,
npyrumu opmamu rpauKy ¥ ©X KOMOUHAIIMSAMUY;

YMEHHME HCMOJb30BaTh W aHAIM3UPOBATh B Ipollecce y4eOHOM M HCClIe0OBATEIbCKOM
JeSITeIbHOCTH UHPOPMAIIHUIO O BIUSHUU MPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPAaHCIIOpTa
Ha COCTOSIHHE OKPYXKAIOIIeH MPUPOTHON CPEIbl.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOMNpPOCH (B XoJe Auanora M (WIM) AUCKYCCHHM) IO CYIIECTBY
oOcyknaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTEIBHO BBITOJIHEHHUS
MIpeII0KEHHOM 3a/1a4H;

YMEHHUS TIPECTABIAThH NOMyYeHHbIEC PE3yAbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
M THUCHBMEHHBIX TEKCTax; JeaTh MPE3CHTAIMI0 PEe3yAbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OTMBITA, JTA0OPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHON U
HCCIIEeIOBATENIbCKON JEATEeIbHOCTH TPU PEIIEHNH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Yyuéra
OoOIMX MHTEPECOB U COTJACOBAaHMS MO3UIUI (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBbIE
IITYPMBI», KOOPJMHAIIHSI COBMECTHBIX JACHCTBHIA, OMpeAeNIeHHEe KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHE).



PeryasitTuBHbIe YHMBepcaJIbHbIe YUeOHbIe NelicTBUS:

YMEHHE CAMOCTOSITENIBHO ONPENENSTh LENIN JESITEIbHOCTH, IIJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIBHOCTH, BBIOWPATH
Hanbosiee APQPEeKTHBHBIC CIOCOOBI pelmIeHHs YU4eOHBIX M [O3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKEHHBIA AITOPUTM JEHCTBUM IpHU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1LIeNu,
YMEHHE UCII0/Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, [IPEJIaraéMble B YCIOBUM 3a/laHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yJabTATOB MO OCBOCHHIO OO0S3aTENBHOTO COJCpIKAHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyaroUMMUCSl HaydHble 3HAHUS, YMEHMsSI U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHo obnactu «XHUMHS», BHUIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTAINH, TPE0OpPa30BaHNIO U TPUMEHEHUIO B PA3IMUHbIX YU4E€OHBIX U HOBBIX CUTYalLIUsX.

K koHy oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOLIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHUHA: aTOM, MOJEKYJIa, XUMHUECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOAHAS U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILIECTBa, MOJb, MOJSpHas Macca, MaccoBas [OJs XHUMHUYECKOTO
JJIEeMEHTa B COEIUHEHUH, MOJISIPHBIM OOBEM, OKCHJI, KHUCIOTa, OCHOBAHME, COJIb,
JIEKTPOOTPHULATENBHOCTb, CTENIEHb OKUCIIEHUS, XUMHUECKas peaKiys, KiIaccupuKaus
peaKUMii: peakuy COCAMHEHUS, PeaKUK Pa3JIOKEHUs, peaKMK 3aMeleHHs, peaKIu
00MeHa, K30- U IHJIOTEPMHUUYCCKHE PEaKINH, TEIIIOBON 3P PEKT peakIuu, siapo aToma,
JIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOMTalb, PagUyC aToOMa, XUMHUYECKas CBS3b,
MOJIApHAsl M HENOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHHUOH,
pacTBOp, MaccoBas J10Jis1 BellleCTBa (IPOLIEHTHAsI KOHLEHTPALUs) B pacTBOPE;

® JWUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHH W NPUMEHATH 3TU
MOHATHUS MPU OIMCAHUY BEILECTB U UX NPEBPALCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJHMKY JJIsI COCTaBJIieHHs (OpMYJT BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

® OIpeAeNsITh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHMSX, CTEIEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHUHAJICKHOCTh BEIIECTB K
ONpesieNIéHHOMY KJlacCy COEIUMHEHHH 1o QopMmynaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl M HOHHAs) B HEOPIraHUYECKUX COCIMHEHUSX;

e packpbiBaTh cMbici Ilepuonuueckoro 3akona J[. M. MenneneeBa: A1eMOHCTPUPOBAThH
MOHMMaHHUE IEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHMX 3JIEMEHTOB OT HX
nonokeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMs, 3aKOHA ABOTazipo;

e ONHCHIBaTh M XapakTepu3oBaTh TabauuHyo ¢(opmy Ilepuoandeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJaBHas moArpynmna (A-rpynmna)» u
«mobounass noarpynna (b-rpymma)», Manble W OosblIMe TNEPHOABI, COOTHOCHTH
o0o03HaueHusl, KoTopele UMetoTcst B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB Jl. 1I. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKaMH CTPOECHHSI aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB M 3apsi sAapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeneneHue ux 1o 3JIEKTPOHHBIM CIIO0SIM);



KJIACCU(UITMPOBATH XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUUYCCKUE
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB Pa3JIMYHBIX
KJIacCOB, TOATBEp)KJas  ONHCAHHE MpPUMEpaMU  MOJICKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUICCKIX IPEBPAICHUIA B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COeTUHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XUMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHUE, CHCTEeMAaTH3alNI0, KIAaCCU(UKAIINIO, BBISBICHUE MPUIUHHO-
-CII€[ICTBEHHBIX CBSI3€M — NI M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIU,
€CTECTBEHHO-HAyYHbIE  METOJbl  TO3HAaHUS  —  HAONIOJICHWE,  W3MEpPEHHE,
MOJENTUPOBAHNUE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN);

CIeIoBaTh TMpaBWJIaM TIOJIb30BAHUSA XUMHYECKOW TMOCYyIOW U  J1abopaTOpPHBIM
000pyIOBaHHEM, a TAKXKe TMpaBWJIaM OOpaIeHus C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00OPATOPHBIX XUMHUYCCKHX OTBITOB TI0 TOJTYYCHHIO
U cOOMpaHWIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), IMPHUTOTOBICHHUIO
pacTBOPOB C OMPENEIEHHON MAacCOBOM JTOJIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHodTaaenH, METHIOPaHX U IPYTHUe).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJlbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTD,
IEKTPOOTPHULATEILHOCTD, CTEIEHb OKUCIICHHs, XMMMUYECKas PEakLHs, XUMUYECKas
CBSI3b, TEIUIOBOH 3((EKT peaklnu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUU HOHHOro OOMeHa,
KaTaJln3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMBble peaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIWTEIb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJieHTHAsi, WOHHAs, MeETAJUIMYECKas), KpUCTaUIMYecKas pelérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOH peakuuu, MpeNeiabHO JOIyCTHUMas
koHuentpamus [1/IK Bemecta;

WJUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMMYECKUX IOHATUH M INPUMEHATH 3TU
MIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPAIECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJIE€HUS (OpMya BEIIECTB MU
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIPENENATh BAJIEHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX DIIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynam, BUJI XMMHUYECKOM CBS3U (KOBaJEeHTHAs, MOHHas,
MeTaJsInyecKas) B HEOPraHWYECKUX COEAVHEHHUAX, 3apsii HMOHAa II0 XUMHUYECKOH
¢dopmyre, Xxapakrep cpelsl B BOJHBIX PAacTBOpaxX HEOPraHWYECKHX COEIUHEHUH, TUI
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,



packpsiBaTh cmbica Ilepuognueckoro 3akona /[. M. MenpeneeBa u 1€MOHCTPUPOBATH
€ro OHMMAaHME: OMHUCHIBATh U XapaKTepu30BaTh TabaumuHyo ¢Gopmy Ilepuonmaeckoii
CUCTEMBbl XMMHYECKHUX OJJIEMEHTOB: pa3linyaTh TMOHATUS «rJaBHas monarpymma (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», manble W OONbIIME EPHUOJBI,
COOTHOCHTH 0003HAueHMs, KOTOpbIE HMMEIOTCSI B TIEPUOJMUECKON Tabmume, ¢
YHCIIOBBIMHU XapaKTEPUCTHKAMH CTPOSHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsia sizpa, o0Iee YHCIo AEKTPOHOB M PACHPEICTICHHE MX IO YJIEKTPOHHBIM CIIOSM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB OJIIEMEHTOB U HX
COCIMHEHUH B Tpeaesax MallbIX MEepUOJ0B U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCu(UIMPOBATh XUMHUECKHE JIEMEHTHI, HEOPraHMUECKHE BEIIeCTBA, XUMUYECKUE
peaknuu (M0 YHCIY W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY
P PexTy, M0 UIMEHEHUIO CTETICHEH OKUCIIEHUSI XUMHUYECKUX DIIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U cHenu(UuUecKue XUMHYECKHe CBONCTBa
MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPIKIAs OMMMCAHUE MMPUMEPAMU MOJICKYIISPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHYECKOU TUCCOLMAIIMN KUCIIOT, EI0YEH U COJeH,
MOJTHBIE ¥ COKpAIIEHHBIC YPaBHEHUS pPeaKIiii HOHHOTO OOMEHa, YpPaBHEHHS PEaKIINH,
MOJATBEPXKIAIONINX CYIIECTBOBAHHE TEHETHUECKOW CBS3M MEXKAY BeEIICCTBAMU
Pa3IUYHbIX KIJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIHUN TOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
MPOTEKAHUSI XUMHUYECKUX MPEBPAILlEHU B PA3INYHBIX YCIOBUSX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKOM peakiuu;

coOnroAaTh TMpaBuia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
o0opynoBaHueM, a Takke MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMHU IO BBITIOJHEHUIO J1a0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIECTB:
pacrmo3HaBaTh OMNBITHBIM MyTEM XJIOPHA-, OpoMuI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPAllMU MBICIUTENLHON NEATEIbHOCTH — aHAIM3 M CHHTE3,
CpaBHEeHME, 0000IIeHHe, CHCTEeMAaTU3allUI0, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX
CBs3€M — JUIS M3YYECHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJBI TO3HAaHUA — HaONIOJEeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHE,
IKCMIEPUMEHT (peaabHBI U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KIIACC

KoanuecrBouacoB
Ne DJIeKTpOHHbIe (N (POBbBIE)
HaunmeHnoBaHuepasaejioB U TeM NMPOrpaMMbl KoHnTpoJbHbIe IIpakTHyecKue
n/n Bcero o0pa3oBaTebHbIEPECYPCHI
padoTsbI padoThI
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
11 Xumusi — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuoreka [JOK
' MIPAKTHUYECKON JIEATEIbHOCTH YEJI0BEKA https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 BemecTtBa 1 XUMHU4ecKUeEpeakuu 15 1
m peaxi https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2.BaxHeiime npeacTaBUTe I HEOPraHNYeCKNX BellecTB
bu6mmoreka [IOK
2.1 Bosayx. Kucnopox. IMoustue 00 okcumax 6
X poA a https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopon.Iloustre o KACIOTax U COJISIX 8 1
AOPOA https://m.edsoo.ru/7f41837c
Bbubanorexa LIOK
2.3 Bopna. PactBopsl. [TonsiTHe 06 ocHOBaHUAX 5 1 1 1
https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
2.4 OCHOBHBIEKJIACCEIHEOPraHNYECKUXCOEIUHEHN I 11 1 1
p a https://m.edsoo.ru/7f41837c
Utoro no pazneny 30
Paznea 3.1lepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xumnueckux 31eMenToB . U. MengeneeBa. CTpoeHneaToMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU
Ilepnognueckuii 3axkoH u Ilepuoanueckas
P p bu6mmoreka [JOK

3.1 cHCTeMa XMMHYECKHUX 3y1eMeHToB /I, 1.

MenneneeBa. CtpoeHueatoMa

https://m.edsoo.ru/7f41837c
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Xumunueckas cBI3b. OKUCIUTEILHO-

3.9 8 bubmuoreka [JOK
' BOCCTAHOBUTEJIbHBIC PEAKLINU https://m.edsoo.ru/7f41837c
bu6mmoreka [{OK
4 15
TOTO 1o pasiety https://m.edsoo.ru/7f41837c
PesepBHOECBpEMS 3 bubnnorexa LIOK

https://m.edsoo.ru/7f41837¢c
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9 KUIIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
11/_11 HaumeHoBaHuepa31eJi0B U TeM MPOrPaMMBbI Beero Konrpoabusie | Ilpakruueckne | (uHppoBbIe)
padoTsbI padoThI o0pa3oBaTe/bHbIEpeCypPChI
Paszpnen 1.BemiecTBo 1 XUMHYECKHE peaKIUH
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
paszesnoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKITH I 4 bubmorera [JOK
https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
21 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKUX AIIEMEHTOB 4 1 bubnuoreka [JOK
VI A-rpynmst. ["anorens https://m.edsoo.ru/7f41a636
99 OO6mrast XxapaKTepUCTUKA XUMHUUYECKUX AIIEMEHTOB 6 bubnuoreka [JOK
VIA-rpynmsl. Cepa u e€coetuHeHus https://m.edsoo.ru/7f41a636
53 OO6m1ast XxapaKTepUCTUKA XUMHUUYECKHUX AIIEMEHTOB 5 1 bubnuoreka [JOK
VA-rpymisl. A30T, Gochop 1 UX COCAMHEHUS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX DJIEMEHTOB
24 IVA-rpynnel. Yrinepoa u KpeMHUR U UX 8 1 2 BH6J_IHOTeKa LIOK
S https://m.edsoo.ru/7f41a636
Hroro no paszneny 25
Pa3znen 3.Meranibl 4 MX COeIMHEHUS
3.1 OO0I111eCBONCTBAMETAIIIIOB 4 bu6mmoreka [JOK
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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

3.9 B . - 16 bubmuoreka [JOK
' WRHCHIIHE METAILIB I HX COCIH https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Pasznen 4.Xumus u okpyxkaiomas cpeaa

4.1 B 3HH YeJIOBEKa 3 bubmorexa HOK
' CICCTBA 1 MATCPHATIEL B KH " https://m.edso00.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6moreka [IOK

C3CPBHOCBPEMA https://m.edso00.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KounyecTBOYacoB DJIeKTPOHHBbIE
Tema ypoka Bee Koutpo |I[Ipaktuuec | /[lata uugposbie
n/ JBbHbBIE KHue H3YyYCHUA 06p330BaTeJ'II)HI)Ie
I ro pabdoTbl | padoThI pecypchl
[Ipenmer xumuu. Posb XuMuu B )KU3HU 1 04.09.2024 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
ITousiTre 0 MeTOAaX MO3HAHUS B XUMHHU 1 06.09.2024 httos://m.edsoo.ru/ff0d227e
[IpaxTueckas padorta Ne 1 «[Ipasuia
paboTHI B Ta0OPATOPUU U TIPUEMBI 1 11.09.2024 bubnuotexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTele BemecTBa j/I cmecH. CriocoObl 1 13.09.2024 bubnuorexa [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Ipaktruueckas padota Ne 2 «Paznenenue
cMmecelt (Ha mpuMepe OYUCTKH 1 18.09.2024 bubmorexa HOK
. pHMEp R https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )»
bubnuoreka [JOK
ATOMEL H MOJICKYJIb 1 20.09.2024 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHThI. 3HAKH 1 25 09.2024 bubmuoreka [{OK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
I1 1 27.09.2024
POCTHIC 1 CIOKHbIEBEmecTEa https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [JOK
A - 1 02.10.2024
TOMHO-MOJIEKYJISIPHOEYUEHUE https://m.edsoo.ru/ff0d2d50
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3aKOH MMOCTOSIHCTBA COCTaBa BELICCTB.
Xumuueckas hopmyia.

bubmnoreka [IOK

1 4.10.2024
0 BaneHTHOCThaTOMOBXUMUYECKUXAIIEMEH 04.10.20 https://m.edsoo.ru/ff0d2eae
TOB
11 OTHOcCHUTENBHAS AaTOMHAs Macca. 09.10.2024 bubnuotexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J151 XHMHAYECKOTO dJIeMEHTa 11.10.2024 bubmmoreka [IOK
B COCIMHEHUH https://m.edsoo.ru/ff0d350c
Konunuectso Bemecrra. MoJib. bu6mmoreka [{OK
13 16.10.2024
Mounspaas macca https://m.edsoo.ru/ff0d5230
14 Ou3nvecKrue U XMMUYECKHE SBICHHUS. 18.10.2024 bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku n yCHOBI/Iﬂu IIPOTEKaHUs 93.10.2024 bubnuoreka [JOK
XUMHUUYECKUX PEeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. 25 10.2024 bubnuoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konuyecTBa, Macchl EuG 1OK
nonmoTexa
17 BeI_HeCT?a 0 YpaBHEHUSAM XUMHUYECKHX 26.10.2024 https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMuueckux peakiuii
18 (coenMHEHMS, Pa3JIOKCHUS, 3aMEIICHHUS 06.11.2024 bubmmorexa [JOK
A P ’ - ’ o https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii- Eu6 110K
noIMoTeKa
19 . 0600 08.11.2024
duuknoneauct. O6o I_IIVCHI/Ie 1 https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaAHWUH
20 KonTtponpHas padota Nel mo teme 13.11.2024 bubnuoreka [IOK
«BelecTBa 1 XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CoctaB 15.11.2024 bu6mmoreka [JOK
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Bo3ayxa. Kucinopox — anemeHt u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre U XUMUYECKUE CBOUCTBA

bu6mmoreka [{OK
22 20.11.2024
KHCIOPOAR (peakiii OKHCIICHHS, 0 0 https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcuaax
CriocoOsl MOTydeHHUsT KHCIIOPO/Ia B
23 mabopaTopuy U MTPOMBIIIIICHHOCTH 22.11.2024 bubmorera [JOK
patop P ' o https://m.edsoo.ru/ff0d497a
[IpumeHeHnne kucnopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peaKuru, NOHITUE O TEPMOXUMHUYECKOM 97 11.2024 bubnuotexa [JOK
YpPaBHEHUH, FK30- U SHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIx
Tonnuso (HedTh, Yroiab U METaH).
25 3arpsi3HEHHE BO3IyXa, CITIOCOOBI €ro 29.11.2024 Bubamorexa [IOK
P AYxa, o https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[TpakTruueckas padota Ne 3 o Teme Bu6 1OK
nonmoTeka
26 «[lonmyuenue u co?npaHHe KHCIIOpO/Ia, 04.12.2024 httos://m.edsoo.ru/ffoddae?
M3Yy4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe 06.12.2024 bubnuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnyeckrue U XUuMHUYECKHE CBOMCTBA 11.12.2024 bubnuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHE O KHCITIOTaX U COJISIX 13.12.2024 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI mostydeHus: BOAOPOia B 18.12.2024 bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o Teme 20.12.2024 bubnuorexa [IOK

«ITomyuenue u cobupanue BoJ10po/a,

https://m.edsoo.ru/ff0d4f42
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W3YyYEHHUE ETO CBOMCTB)

ModnsipHblid 00bEM Ta30B. 3aKOH

bubmnoreka [IOK

32 25.12.2024
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa Bu6 110K

noIMoTeKa
27.12.2024

33 BEII[ECTBA rasa Io ero I/I3B€CTHO.1'VIy 0 httos://m. edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Borancnenus 00EMOB ra3oB 110

34 ABHECHMIO PEaKI[MH Ha OCHOBE 3aKOHA 10.01.2025 bubmorexa HOK
ypan peardt . o https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B

35 du3nvecKknue U XMMHUYECKHUE CBOMCTBA 15.01.2025 bu6moreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 06 17 01.2025 bubnuotexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE

37 Y HEHACHIIIICHHBIC pacTBOPHL. MaccoBas 22.01.2025 bubmorexa [IOK

B P PEL o https://m.edsoo.ru/ff0d5b40

JI0JISI BEIIECTBA B PACTBOPE
[TpakTuueckas padota Ne 5 o Teme

38 «HpI/IFOTf)BJIeEH/Ie paCTBcpoB c ) 94.01.2025 bubnuoreka [JOK
onpeaesIEHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTponsnas pabora No2 mo teme 99.01.2025 bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342

40 OKcubl: coCTaB, KiaccuduKaus, 31.01.2025 bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyuyeHune u XMMHUYECKUE CBOMCTBA Bu6 OK

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 05.02.2025 htlfsz:I/I;Ir(T)::;(si)c])_.[ru IF0d664e
OKCHJIOB

42 OcHoBaHusI: COCTaB, KIacCU(UKALINS, 07.02.2025 | bubmuoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 HonyquHUe U XMMUYECKUE CBOUCTBA 12.02.2025 bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, knaccudukanms, 14.02.2025 bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOWCTBA 19.02.2025 bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéIf n)z)n )eHI/Is[ XHMHqZSKHe 21.02.2025 bubmmorexa [TOK
. i ’ o https://m.edso00.ru/00ad9474
CBOIiCTBA
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME 96.02.2025 bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 ['enernueckas CBsA3b MEXKIY IﬁJ‘IaccaMI/I 28.02.2025 bubnuoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bu6moreka [IOK
49 00600 05.03.2025
ODIICHHE 1 CHCTEMATHSAIIA SHAIH https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme Eu6 10K
HOJIHOTEKA
50 "O 07.03.2025
CHOBHHe:fJIaCCLI HEOPraHUYECKUX httos://m.edsoo.ru/00adgela
CcOeIMHEHU I
[TepBbie TOIBITKH KIacCUPUKAIIIT Eu 10K
nOInoOTEKA
51 XUMHYECKUX daeMeHTOB. IToHsTHE O 12.03.2025 httos://m.edsoo.ru/00adgffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U Bu6 OK
52 [lepuoanueckas cucteMa XUMHUYECKUX 14.03.2025 nbnnoteka 11
https://m.edsoo.ru/00ada52¢
anemenToB /. 1. Menneneepa
53 Ilepuropl, TpymnIbl, NOATPYIIIBI 19.03.2025 bubnuorexa [IOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubnuoreka [IOK

54 21.03.2025
snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue 3IeKTPOHHBIX 000JI0UeK
. bubnuotexa [JOK
55 aTOMOB 3JieMeHTOB [leproandeckoit 26.03
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenneneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 MOJIOKEHUIO B 98.03 bubnuoteka [JOK
[Mepuoanueckoii cucreme 1. U. ' https://m.edso00.ru/00ada824
MenneneeBa
3navenue [lepronnueckoro 3akoHa s
57 pa3BuTHA HayKku U npaktuku. /. 1. 09.04 bubnuoreka [JOK
MeH/ieneeB — y4&HbIH, eJaror u o https://m.edsoo.ru/00ada96e
rpaKJaHuH
DJIEKTPOOTPUIIATETLHOCTh ATOMOB bubnuoreka [IOK
58 11.04.
XUMHUYECKUX 3IIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
59 nu 16.04.
OFHAA XHMITICCKA CBAD https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas 18.04 bubnuoreka [JOK
CBSI3b o https://m.edso0.ru/00adaab8
KoBanenTHas HemoysipHas XuMu4ecKas bubnuoreka [JOK
61 23.04.
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS 25.04.2025 bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 30.04.2025 bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucIUTEN U BOCCTAHOBUTEIIH 07.05 bubmorexa HOK

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



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

65 KonTtponsHas padota Ne4 mo teme 1 14.05 bubmuoreka [IOK
«CtpoeHue aroma. XUMHUYECKasl CBS3b https://m.edso0.ru/00adb486
66 PesepBubiit ypok. O60011eHUE 1 1 16.05. bubnuorexa [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
Pesepubrit ypok. O60011eHUE 1 bubnuorexa [JOK
67 . 1 21.05.
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011IeHE U 1 93.05. bubnuoreka [IOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoauyecTtBouacoB
C)
n | Temaypoka Kontpo IpakTn [ara JIEKTPOHHbIe LM poBbIE
/ Bcero JIbHBIE yeckue H3yYeHUst o0pa3oBaTejibHbIE PeCypChl
. padoTsbI padoThI
[Tepuonnueckuii 3akoH. [leprnoanueckas Bu6 OK
1 CUCTEMa XUMHUYECKUX d31emMeHToB /], U. 1 02.09.2024 nommoreka L{
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB Bt 1IOK
HOJIMOTEeKA

2 é 1 04.09.2024
XHUMHYECKUX JIEMEHTOB IEPBBIX TPEX httos://m.edsoo.ru/00adb6b6
TIEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 09.09.2024 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
B o

4 UIBl XUMHUYECKOU CBSI?I/I Y TUIIEI 1 11.09.2024 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o teme

5 «IToBTOpEHUE U yriyONeHne 3HaHUI 1 1 16.09.2024
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay
K1 .

5 accu(uUKaIus XUMUICCKUX PEaKIUui 110 1 18.09.2024 bubmuoreka [JOK
Pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHYECKOH PEaKInu.

7 [ToHsATHE O TOMOTEHHBIX ¥ T€TEPOTECHHBIX 1 23.09.2024 bubmmorexa [JOK

P A https://m.edsoo.ru/00adbe9a
peaxIusax
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH. Bu6 110K
noIMoTeKa
8 o 1 25.09.2024
aKTOPBI, Bj'II/I}HOH.II/Ie Ha CKOpPOCTh https://m.edsoo.ru/00adc28c
XMUMHUYECKOHN peaklny U TOJ0KEHUE



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

XHUMHUYCCKOTO PAaBHOBCCHUSA

9 OKHCIMTEIRHO-BOCCTAHOBUTEILHBIC 30.09.2024 bubmnoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
10 Teopust 2NEKTPONUTHUECKON TUCCOLUALUH. 02.10.2024 bubnuorexa [JOK
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
. bubnuotexa [JOK
11 nu 7.10.2024
OFHBIC YPABHCEHHA peaicind 07.10.20 https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI Bu6 LIOK
nonmorexa
12 i .10.2024
B cpete HpeﬂCTaBHevHHH 00 09.10.20 https://m.edso0.ru/00add5d8
ANEKTPOJIUTAUECKON JUCCOIHAIIITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE Bu6 110K
N . nonmmoTexa
13 MIpeJICTaBICHUI 00 IEKTPOITUTHYECKOM 14.10.2024 httos://m.edsoo.ru/00add8b2
JTUCCOTTHAITIN
. bu6moreka [IOK
14 [Tonsatue o ruaponnsecosnen 16.10.2024 httos://m.edsoo.ru/00addoda
. bu6moreka [IOK
15 O60011eHre U cUcTeMaTH3aluI3HaHUH 21.10.2024 httos://m.edsoo.ru/00addd12
16 [IpakTtruueckas padota Ne 1. «Pemenne 93.10.2024 bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme EuG 1OK
nonmoTexa
17 ) 06.11.2024
«IMEXTPOIHTHICCKA ANCCOLHAIAS https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIUU B PACTBOPaX»
18 Obmas XapaKTepI/“ICTI/IKa raJIOreHOB. 11.11.2024 bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C )
19 XI/JIII\(;II/?ZCB(())ITI:: Zioﬁsgl: ?OI;HCJ;Z 13.11.2004 = Dromoreka LOK
> HOIYH ’ o https://m.edso00.ru/00ade104
MIPUMEHECHHE
20 IIpaktnyeckas padora Ne 2 o Teme 18.11.2024 | bubaunoreka [{OK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

«IlomydeHune CONAHOM KUCIOTHI, U3ydeHUE €€
CBOMCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHUAM XUMHYCCKUX

bu6mmoreka [IOK

21 i 20.11.2024
PEAITIHEH, CCIH O/H 13 PEATCHTOR AaH B https://m.edsoo.ru/00ade488
n30BITKE
29 OO0mas xapakTepucTuka neMeHToB VIA- 95 112024 bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
ANNOTpONHBIE MOAU(PUKALIUNA CEPBHI.
23 Haxomr;eHHe ce 5211 I/I(beé c:e HHeII){Hﬁ B 27.11.2024 bubnmorexa LOK
P ! o https://m.edso0.ru/00ade64a
MpHUpoJie. XUMUYIECKHE CBOWCTBA CEPhI
24 CepoBoaopon, CTPoeHI/Ie, buszndeckue u 02.122024 bubnuotexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CepHas KUCIOTA,
25 (br3UYecCKre U XUMUYECKHE CBOMCTBA 04.12 bubmorexa [IOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peaKklnu, JIeXkKallle B OCHOBE
MIPOMBIIIIJIEHHOTO CII0co0a MoTydeHus BuG OK
26 CEPHOM KHCIIOTHI. 09.12.2024 nommoreka L
. https://m.edsoo.ru/00adec8a
XuMuYecKkoe3arps3HeHUeoKpyKarolencpe
BICOETUHEHUSIMHICEPBI
97 Brruucnenune maccoBoii J0IM BBEIXOa 11.12.2024 bubmuoreka [JOK
MPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
OO01as xapakTepucTuka 3J1eMeHToB VA-
28 rpynmsl. A30T, paclipOCTpaHEHHUE B MPUPOJIC 16.12.2024 bubmmorexa [JOK
PYHIBL - paciipoctp . PHPOE, o https://m.edsoo.ru/00adeea6
(buznueckrue U XMMUYECKUE CBOMCTBA
29 AMlxvmaK, ero gpu3nyecKre u XuMHUYECKUe 18.12.2024 bubnuorexa [IOK
CBOMCTBA, MTOJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpaktnyeckas padora Ne 3 o Teme 23.12.2024 | bubnuoreka [IOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

«ITonyyenne amMmmuaKa, U3y4yeHue ero
CBOWCTB»

https://m.edsoo.ru/00adf180

A3oTHas KucioTa, e€ pusnueckue u

bu6mmoreka [IOK

1 25.12.2024
3 XUMHUYECKUE CBOMCTBA > 0 https://m.edso0.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH aMMOHUS
32 B Ka4€CTBE MUHEPAIbHBIX yIl06peHI/II7I.V 98.12.2024 bubnuorexa [JOK
XHAMHUYECKOE3arpsI3HEHNEOKPYyKaroIencpe https://m.edsoo.ru/00adf518
BICOCTMHEHUSIMHUA30Ta
®docdop. Oxcua pocdopa (V) u pochopnas
33 KHUCII0Ta, (PU3HUECKHE U XUMUYECKHE 13.01.2025 bubmmorexa [OK
. o https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYICHUE
Hcnonws3oBanne GpocdaToB B Ka4eCTBE BuG 110K
nonmmoTexa
4 . 15.01.202
3 MHHEPATIBHDIX yH06perI 1 5.01.2025 https://m.edsoo.ru/00adfc20
3arps3HeHuenpupoHoiicpenpidochaTamu
35 VYraepoa, pacipocTpaHEeHHE B H?Hpoz[e, 20.01.2025 bubnuoreka [IOK
(bU3HUYEeCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHUYCCKHUE 99 01.2025 bubnuoreka [JOK
poOJIeMBI, CBSI3aHHBIC C OKCHUJIOM YyIIepoja https://m.edsoo.ru/00adfebe
(V)
37 VYroJibHas KUCHOTA U €€ CONu 27.01.2025 bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o Teme Eu6 OK
38 "[loydeHue yrieKucioro rasa. 29.01.2025 nommoreka L{
" https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha kKapOOHAT-HOH
39 IlepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX 03.02.2025 bubnuoreka [IOK
BEIIECTBAX KaK O COCIUHECHUAX YIJIepoia https://m.edsoo.ru/00ae054e
40 Kpemunii u erocoennHenus 05.02.2025 bu6mmoreka [JOK



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00ae080a

[Tpaktuyeckas padora Ne 5. Pemenue

bu6mmoreka [{OK

41 10.02.2025
SKCHepHEdeHTaHBHHX SAAAT IO TEME https://m.edsoo.ru/00ae0bf2
«Baknenne HeMeTaaabl U UX COETUHEHUS

42 KOHTpOJinas[ pabota Ne3 o teme 12.02.2025 bubmmorexa [IOK
«Baxuenne HeMeTaJUIBI U UX COETUHEHUS)) https://m.edso0.ru/00ae0el8
OO6mast XxapakTepUCTHKAa XUMHUYECKUX

43 3JIEMEHTOB — METaJIOB. MeTajinueckas 17.02.2025 bubnuorexa [JOK
CBSA3b U METAJUIMYECKAs] KPUCTAIINYECKAS https://m.edsoo.ru/00ae103e
pemérka. OU3HIEeCKMECBONCTBAMETAIIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. Eu6 LIOK

HOIHOTEKA
44 e i i 19.02.2025
JICKTPOXHMITHECIIH DAL HAPAACHITH https://m.edso0.ru/00ael1156
METAILIOB
OO6mmwme crmocoOb! MOTYICHHS] METAIIIOB.

45 Cruiassl. quncneHHfI 10 YpPaBHEHUSIM 24.02.2025 bubnuoreka [IOK
XUMHUUYECKUX PEAKINH, €CIIM OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

bu6mmoreka [JOK
46 I1 26.02.2025
OHATHE O KOPPOHUMETAILIOB https://m.edso0.ru/00ael1278
bu6mmoreka [JOK

47 03.03.2025
HlenounpiemeTaLb! https://m.edso0.ru/00ael4b?2

bubmuoreka [JOK

48 05.03.2025
OKCHILI 1 THIAPOKCH LI HATPUS 1 KaIH3 https://m.edso0.ru/00ael4b?2

49 H_[enoriHoe,eMeanme METAJUIbI — KaIbILUHA U 10.03.2025 bu6mmoreka [JOK
MAar"ui https://m.edso0.ru/00ael5e8

bu6mmoreka [JOK

50 B % 12.03.2025

DRHCHIITHECOCAMHCHHUARATBHHA https://m.edsoo.ru/00ael5e8

51 O00011IeHNE U CUCTEMATH3AUI3HAHUN 17.03.2025



https://m.edsoo.ru/00ae080a
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https://m.edsoo.ru/00ae0e18
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bubmuoreka [IOK

2 Ke & 19.03.202
5 €CTKOCTBh BOJIBI U CTIOCOOBI €€ yCTpaHCHHUS 9.03.2025 httos://m.edsoo.ru/00ae 1886
53 Hpé.l.KTI/I‘-IeCKafl pabota Ne 6 o "TeMe ) 94 03.2025 bubnuorexa [JOK
"YKécTKOoCTb BOJIBI K METO/IbI €€ YCTPaHEHUs https://m.edsoo.ru/00aelae8
bu6mmoreka [IOK
4 i 26.03.202
> ATiOMHHHIL 6.03.2025 https://m.edsoo.ru/00aelc64
55 Am¢oTepHbIe cBOHCTBA OKCHIA U 07.04.2025 bubnuorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
X .04.202
5 ees0 09.04.2025 https://m.edsoo.ru/00ae1d86
57 Oxcunpl, TuaApoKCU B 1 contn kenesa (1) u 14.04 bubnuotexa [JOK
xenesa (1) o https://m.eds00.ru/00ae35e6
58 O06o0menre u cucTeMaTu3ausI3HaHU I 16.04
[TpakTruueckast padota Ne 7. Permenue
59 AKCIEPUMEHTAJIBHBIX 3a7a4 10 TeMe 21.04 bubamorera LOK
p . a ' https://m.edsoo.ru/00ae3de8
«Baxxnelimme MeTauIbl U UX COSAMHEHUSD)
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
e i, © eare
80 | mabeinie w cotepmar npivicr. o4 | BremoremLOK
Aep . p ' ' https://m.edso0.ru/00ae1750
BrruncneHnssMaccoBOHJ0IMBBIX0AATPOTYKT
apeakiuu
61 O000111eH1E U CUCTEMATH3AUI3HAHU I 28.04.2025
62 KOHTpOJELHa;I pabota Ne4 o Teme 30.04.2025
«BaxxHeilime MeTauIbl U UX COSIUHEHUSD
63 BemecTtBa 1 Marepuaisl B IOBCEAHEBHOM 05.05.2025 bubnuoreka [IOK
JKA3HU YeJI0BEKa https://m.edso00.ru/00ae3f50
64 XUMHUECKOe3arpsi3HEHUEOKpYKarolencpe 07.05.2025 bubnmoreka [JOK

bI

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

Ponp xuMuu B pelIEeHNH SKOJIOTUYECKHUX bubnuorexa [IOK
1 12.05.2025
05 npobiem https://m.edsoo.ru/00ae4270
. bu6mmoreka [IOK
66 . O0001IEeHNE U cucTeMaTU3aliA 3HAHUI 1 14.05.2025 htts://m.edsoo.ru/00ae0d0a
PesepBHblit ypok. O60011EHNE U bubnuorexa [JOK
o7 CHCTEeMaTH3aIUs 3HAHUI 1 19.05.2025 https://m.edsoo.ru/00adb33c
68 PesepBHbIi ypoK. O606iueHHe u 1 90.05.2025 bubnuoreka [IOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos N.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienne

METOANYECKHUE MATEPHAJIBI 1JIAA YYUUTEJIA

MU D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
bubmmoreka IHOK https://lesson.edu.ru/06/05
PEIII https://resh.edu.ru
Yuu.pyhttps://uchi.ru
Sxmacchttps://www.yaklass.ru



https://lesson.edu.ru/06/05
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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