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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHON MPOTPaMMBI OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOR
paboueii mporpaMMbl BOCIIMTAHHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @eneparuu.

[Iporpamma mo XuMuu JHa€T TMPEACTABICHHE O WENsAX, OOImeH crparermu OOy4eHus,
BOCIIMTAHUS W pa3BUTHS OOYyYalOIUXCS CpPEACTBAMHU Y4EOHOTO IMpEeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHMe, MPeIyCMaTpUBAeT paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TIO pa3zieiaM M TeMaM IMPOTrpaMMbl IO XUMHH, OTPEIEISIET KOJMUYECTBEHHBIC
M KAayeCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroIuXCs, ONMPEIESIET BOSMOKHOCTH MPEIMETa IS
peanmu3aiu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00Opa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKE TPEOOBaHU K pe3yabTaTaM 00ydeHUs XUMUAN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4JaroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusI.

3HaHUe XUMUH CIY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPECTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIe XUMHUEH
IIPEJCTABICHHS O B3aMMOIPEBPAILEHHUSIX YHEPTUU U 00 3BOJIIOLIMYU BELIECTB B MPUPOJIE, O MyTAX
pemieHust TI00anbHBIX MpoOJIEM  YCTOMUMBOIO Ppa3BUTUSL 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOYKHOCTEM I caMopa3BUTHS U (OPMHUPOBAHUSA
KYJIBTYpPBl TMYHOCTH, €€ 001Iei 1 (YyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHKE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTEIbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOM JKHM3HHM, Tak M B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUICHHS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aromuxcs;

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

JlaHHble HampaBiieHUs B OOy4eHUM XHMHUHU 00eCmeuuBaroTCs creuu(ukoi conepkaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS MEJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMUCs CUCTEMbI NePBOHAYAIBHBIX NOHATHH XMMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMUH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XUMHHM 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 Y4E€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTpUBAIOTCA Ha OCHOBE SMIIMPUYECKU IIOJIyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHne MporpaMMbl MO XUMHUHU CIIOCOOCTBYET (DOPMHMPOBAHMIO TPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUW W3 paHee W3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnr XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKON HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KYJIbTYpbl. 3aJaya yueOHOTO MpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YyYEHHUH BEIIECTB U XUMHUUYECKUX peaKkiuil, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABaTEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOLIEro 0oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
MpUOOpeNH TaKue 1EeH, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKkoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHANBHOW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCcsl TyMaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [IECHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0y4EeHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKHX IEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OOr11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHsS] XUMHUHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).

COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHavaJbHbIEe XUMHYECKHE MOHSITHS

[Ipenmer xumuu. Posib XMMUH B KU3HM 4YEJIOBEKAa. XHMHUSA B CUCTEME HayK. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBA BeEIIECTB. ArperatHoe coctosiHue BemecTB. [lonsTue o
METOJIaX MO3HaHUs B XuMuH. UncTeie BemecTBa U cMecu. CriocoObl pa3ienieHus CMecen.

ATOMBI M MOJCKYIBl. XHUMHUYECKHE OJJIeMEHThL. CHMBOJBI XHMHUYCCKHUX DJIIEMCHTOB.
[IpocTeie U cnoKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY I pHAs
Macca. MaccoBast 10JIs1 XAMHYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumMocBs3b KOJIMYECTBa, MAacChl U
quclia CTPYKTYPHBIX €IMHUIL BenecTBa. Pacu€rel mo hopMysiaM XHMHUECKUX COCAMHCHU.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXPAaHEHHUs MAacChl BEIIECTB. XUMUYEeCKUe ypaBHeHHs. Kiraccudukamuss XUMUYIECKHX PEaKITHit
(coenuHeHwMs, pa3IoKeHUS, 3aMeIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBwiaMu paboThl B JabopaTopuu U HpuéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yY€HHWE W OMNHCAHHE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYIKE, KATIEHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MIPOKAJIMBAHNE MEIHOM MPOBOJIOKH, B3aUMO/JICHCTBIE MeJia C KUCIOTON) sIBJIeHU, HaOII0ieHNe
U ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasiokeHue ruapokcuaa meau (1) mpu
HarpeBaHWHM, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM coiu menu (ll), m3ydeHme cmocoOGoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomatorpadus, MpOBeIEHHWE OUYMUCTKA TMOBAPEHHOM COJHM, HaONIOJIECHUE U OIHCAaHUE
pE3yNbTAaTOB MPOBEACHHUS OIbITAa, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MacChl, CO3/aHUE
Moeneil MOJIeKy (IapoCTEP>KHEBBIX).

Baskneiiiue npeacraBuTe/ M HEOPraHNYeCKMX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TMONydeHHUs KUCIOpoJa B JlabopaTopuu U
MpoMbIIIIeHHOCTH. KpyroBopoT kucrnopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCTIOpO/Ia.

TemmoBoit »¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHs, 5K30- U
SHAOTEPMHUUECKHUE peaKIuH. TOMIUBO: Yrojdb M MeTaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
MApHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoopojJa B MPUPOJE,
(buznuecKkrue u XMMUYECKUE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoTyueHus. KuciaoTel u conu.



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

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHaCBILEHHbIE pacTBOpPbl. PacTBOpHMOCTH BewiecTB B BoJe. MaccoBas J0Js BEIECTBA B
pactBope. XuMHuueckue cBoiicTBa Boabl. OcHOBaHHUA. Poyib pacTBOpOB B IpUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJIbI B IpHpoje. 3arps3HEHUE NMPUPOIHBIX BojA. OxpaHa M OYHCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdeckunx coeaumHeHnid. Okcunpl. Kimaccudukamuss OKCHIOB:
coseoOpa3ymomue (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) 1 HecoeoOpasytomue. HomeHknarypa
oKkcua0B. PU3nMUecKre U XMMUUECKHUE CBOICTBa OKcUIOB. [loyuenue okcuaos.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucior. @uznyeckue U XUMHYECKHE
cBoiicTBa kuciaot. P akruBHoctu metauioB H. H. bekerosa. [TonyueHne Kucior.

Comu. Homenxknarypa coneil. ®@uznueckue U XUMU4ecKHe cBoicTBa coieil. [lomyueHue
COJIEH.

I'enetnueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COETUHEHU.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIENIEHNE COJIepKaHus KUCIOpoJia B BO3AyXe, MOIydeHue, cOOupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJEHHE B3aWMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U TNpEKpallleHHs ropeHus (mmorxapa), 03HaKOMIJIEHHE C
oOpa3laMu OKCHIOB W ONMCAaHHE HX CBOICTB, MOJy4YeHUE, cOOHMpaHHe, pacrmo3HaBaHUE U
H3yYeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (I1)
(BO3MOXHO HMCIOJIb30BaHUE BUIEOMATEPHANIOB), HAOMI0IeHHEe 00pa3IlloB BEIIECTB KOJUUYECTBOM
1 Mousb, HccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsS BEIIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHCTBUE BOJABl C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), UCCIEN0BaHHe OOpa3lO0B HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpanu3aluM, IOJIYyYeHHUE HEPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTMHEHUID.

IMepuonuyeckuii 3akoH u Ilepmoanyveckasi cucrema xummu4deckux djiementos /. U.
MenpgesieeBa. CtpoeHne aToMOB. XUMHU4eCKas ¢BA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DJeMeHTHhl, KOTopble 00pa3yroT aM(OTEpHbIE OKCHUIBI ¥ THAPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xXuMuueckux a3nemeHtos J[. .
MenpeneeBa. KopoTkomepuonnas u JuiMHHONepuoaHas ¢opmbl I[leproanyeckoil cucTeMbl
xumuyeckux oemeHToB JI. M. Menneneesa. llepuonsr u rpymmel. Du3nyeckuii CMBICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB NIEPHUO/A U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX snuep. M3zorombl. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEHTOB [leproanyueckoil cucTeMbl



. WN. MenngeneeBa. XapakTepUCTUKA XUMHYECKOIO 3JIEMEHTAa IO €ro IOJIOKEHUIO B
ITepnoauueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJINYECKUX CBOMCTB 10 IpynIaM 1 Mepuoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHs HayKu U npaktuku. J[. V1. MenaeneeB — yd€HbIN U IpayKJaHUH.

Xumunyeckas CBSI3b. KoBanenrtnas (momsipHas U HENOJIsIpHAs) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIeMEHTOB. MloHHas! CBS3b.

Crenenp  okuciieHusi. OKHCIHUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

n3y4eHue oOpas3loB BEIIECTB METAUIOB M HEMETaIOB, B3aUMOJCHCTBUE THJIPOKCHIA
LIMHKAa C PacTBOpPaMH KHCIOT U ILEJOoYell, MPOBEJCHHE OIBITOB, WIIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3IOKEHUs, COCTUHEHNS).

Meostcnpeomemmnwie ceasu

Peanu3anus MexXInpeaMETHBIX CBA3EH IPU M3YYEHHH XMMHH B 8 KJIACCE OCYIIECTBISAETCS
yepe3 MHCMOJb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHSATHM, Tak M MOHATHH,
SIBJISIFOIIMXCS] CHCTEMHBIMHU JUTSI OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOT'O 1IUKJIA.

OOmue ecrecTBEHHO--HAy4YHbIE TOHATHUS: HAyYHbIH (akT, rumoTesa, TEOpHs, 3aKOH,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENTUPOBaHUE, U3MEPEHUE, MO/JIEIIb, SBJICHUE.

®usuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHJ, HW30TOIIbI,
PavoOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €IUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE351, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

l'eorpadus: atmocdepa, rumpochepa, MuHepanbl, TOpPHbIE TOPOJBL, TOJE3HbIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BewmecTBo M XMMHUYeECKas peaKus

[lepnognueckuit 3akoH. Ilepuommueckas cucrema xumuuyeckux »saementoB [l .
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kajausl, KaJIbLMS U HUX COCAUHEHUN B COOTBETCTBUM C
MOJIO’KEHUEM 3J1eMeHTOB B [leproanueckoii cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BewmecTBa: BHUABl XUMHUYECKOW CBSI3U. THUIBl KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPHUCTAUIMYECKON PEIIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIUXCS K PA3JMYHBIM KJIaccaM HEOPraHMYECKHX COEAUHEHUMN, MeHEeTUYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XMUMHUYECKUX pPEeakIuil M0 pa3lIuYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YyYacTBYIOIIMX B pEaKIUH BEUIECTB, MO TemIoBoMy 3(ddekTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTalu3aropa). DK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. ITonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOTreHHbIX peakuusax. [loHarue o



karanu3e. IloHsaTe o XuMu4eckoM paBHOBecHH. DakToOpbl, BIMSIOIIME HAa CKOPOCTh
XMMHMUYECKOHN PEaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. COoCTaBIEHHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
pEeaKIuii ¢ UCIOIb30BaHHEM METO/Ia HIEKTPOHHOTO OajaHca.

Teopust 37€KTPOAUTUYECKON NUCCOLMALUU. DJIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonst,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHUJIAMU XUMUYECKOM CBSA3U.
Crenens aucconpanyy. CUIIbHBIE U CJIA0bIE JIEKTPOJIUTHI.

Peakuuu moHHoOro ooMeHa. YciaoBHs NMPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMHM M COJEH B CBETE
Mpe/CTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakIuu Ha HOHBI
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJIOpUAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMMMUYECKOM peakuuu OT BO3JCHCTBHUS pa3IMUHBIX
(GakTOpOB, HUCCIENOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOLHALUN
KHCJIOT, IIeJIo4ed M cojed (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BbIJEJIEHHE ra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3lokKeHHs, COEAMHEHHUS),
pacrno3HaBaHUE HEOPraHMYECKMX BEHIECTB C IOMOIIBIO KAa4ECTBEHHBIX DPEAKIUM HAa HOHBI,
pEILIEeHNEe YKCIIEPUMEHTAIbHBIX 3a1a4.

HemeraJjuibl M MX COeJUHEHHA

OOmiast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBa Ha mpuMepe xjopa (B3aUMOJEHCTBHE C MeETaulaMH, HeMeTallJlaMH,
menouamu).  Xsopoojopord. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. JleficTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPraHU3M 4YesIoBeKa. Baxknennue Xiaopuisl
U UX HaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3MyecKue CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKAIMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IIPEJCTaBUTENIN KUCIOTHBIX OKCHJOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHMUYECKHE CBOMCTBa
(oOmue kak MpencTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKILUH,
JeKalle B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioThl. [IpuMeHeHue
cepHOi kucaoThl. CoaM CepHOM KMCIOTHI, KaueCTBEHHAsl peakuus Ha cyabgaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B MpHUpoAe. XHUMHUYECKOE 3arps3HEHUE OKPYXKAloIleW Cpelbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCIeHUsA. A30T, pacHpoCTpaHeHHWEe B Npupojae, Qusnueckue u
XUMUYecKue cBoicTBa. KpyroBopoT a3orta B mpupoje. AMMHAK, ero GU3NUECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenre. Conm aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,



¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIME Kak TNpEeACTaBUTENs Kiacca KUCIOT |
cneuupuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBbHBIX
ynoopeHuii. XuMHUecKoe 3arps3HeHUE OKPYKAIOIICH CPelbl COSIMHCHUSIMH a30Ta (KUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). Pochop, amnoTponHble MoAUDUKAIIU
docdopa, duznueckne n xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckue W XUMHYECKHE CBOICTBa, moiydeHue. lcnonwp3oBanue ¢ochaToB B KadyecTBe
MUHEPaAJIbHBIX YIOOpPEHUH.

OO6mas xapakrepuctuka 371eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPAaHEHHE B
npupojie, PU3NIeCKre U XUMHYECKHUEe CBOWCTBA. Ancopouus. KpyroBopoT yriepoaa B mpupoe.
Oxcunsl yriaepona, ux (U3NYECKUE U XUMHUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBI,
MOJIy4YeHHE U TPUMEHEHHEe. DKOJOrMYeCKUe MpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
THIOTe3a TII00aJhHOTO TOTEIUICHHs KIIMMaTa, MapHUKOBBIN 3¢ dekT. YrompHas KUcioTa U e
conM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEUIECTBAX KaK O COCNMHEHHSX Yriepoja
(MeraH, 5TaH, OSTHIJIEH, aleTHJIEH, STAaHOJ, TJHIIEPHH, YKCYCHas Kuciorta). [IpupoaHbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U TIPOMBINIIEHHOCTH. [ToHATHE 0 OMOJIOTUYECKH BaKHBIX BEIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKH3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUH.

Kpemuwnii, ero ¢usmyeckne M XUMHUYECKHE CBOWCTBA, TOJIyUCHHE U TPUMCHEHHE.
Coemunenuss kpemHusi B mpupone. OOmwue mnpexacraBieHus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. [IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTENBHBIX MAaTEPHAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIbITHI,
oTpaxaromue (U3NYeCKue U XUMHUYECKHE CBOMCTBA rajoreHOB M MX COCTUHEHHH (BO3MOKHO
UCIIOJIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIoTeHUIOB),
O3HaKOMJIEHHE C oOpa3uamMu cepbl W €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJICOMATEPUANIOB), HAOMIOJEHHE TMpollecca OOYrIuMBaHUs — caxapa Mo JACWCTBHEM
KOHLIEHTPUPOBAHHON CEPHOMN KUCIOTHI, H3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(ar-uoH W HaONIIoJIeHuE TMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOWCTBaMHU a30Ta, docdopa M MX COCTUHEHHI
(BO3MOKHO HCIIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX yaoOpeHui,
MoJIlydeHue, coOupaHue, paclo3HaBaHME M U3yYeHHME CBOWMCTB aMMUaka, IpoBeACHUE
KayeCTBEHHBIX pEakUMid Ha HOH aMMOHMA U QochaT-uOH U H3Y4YEHUE TMPHU3HAKOB UX
IIPOTEKaHMsl, B3aMMOJICHICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTHI ¢ MeAbI0 (BO3MOXHO
UCIOJIb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIIMUECKUX PEIETOK anaMasa,
rpaputa, ¢QymiepeHa, O3HAKOMJIEHHE C NPOLECCOM aJcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MPOTUBOrasa, MojiydeHue, cooOupanue, pacrno3HaBaHHue
U M3y4YeHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHWE KAaueCTBEHHBIX peakluil Ha KapOoOHAT U
CHJIMKAT-MOHBl M M3y4Y€HHWE IPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUEH



CUJIMKaTHOM IMPOMBIIIJIEHHOCTH, PELICHHE JKCHEPUMEHTAIBHBIX 3a/ay 1o teMe «BaxuHenne
HEMETAJUIbl U UX COCTUHEHUSD.

MeTaJuibl M UX COEIMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKUX DOJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHusd B [lepuoandeckor cucreme xumuueckux anemeHtoB . . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTasioB. Mertauimueckas CBsSI3b M METAUIMYECKas KPHUCTAILTUYECKas
pemeéTka. DJIEKTPOXUMUYECKUN psAJl HaNpsHKEHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOmue crnocoObl MojiydeHusi MeTauioB. [oHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOppo3uu. CiutaBsl (CTajb, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY U MPOMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckol cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. OuU3nueckue U XUMUYECKUE
cBOMCTBa (Ha mpumepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B Ilepuoaumueckoit
cuctemMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ouznyueckne U XMMUYECKHE CBOMCTBA MarHusl U Kaibliud. BaxkHeilmume coenrnHeHus
Kanpus (OKCHII, TUAPOKCU, coyn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosioxkeHue B Ilepmonnueckoil cucreMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJACHHE B Mpupojie. Pu3nueckre U XUMHUYECKUE CBOMCTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMICTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoir cucrteme xumuyeckux snmemeHtoB [l .
MenneneeBa, CTpOCHHE aTOMa, HaXOXkJAeHUE B npupoae. Pu3ndyeckrue 1 XMMHYECKHUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (Il1) m xemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3Yy4YEHUE PEe3yJIbTaTOB KOPPO3WH METAUIOB (BO3MOXHO MCIIOJIb30BAHUE BUICOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOMXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCIIEJIOBAHHE CBOMCTB KECTKOW BOJIBI, MpOIlECcCa TOPEHUS JKele3a B
KHCIopoae  (BO3MOXHO  HCIOJb30BaHUE  BUACOMATEpHUANOB), IMPU3HAKOB  IPOTEKaHUSA
KAaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alIOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHKe W OMKCAHUE MPOLIECCOB OKPALIMBAHMS IIAMEHH MOHAMM HATpHS,
Kalmusi U Kanblusl (BO3MOXHO HCIOJIh30BaHUE BUACOMATEPUAJIOB), UCCeIOBaHUE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelilne MeTallyIbl U UX COETMHEHUSD.

X¥MHUSA U OKpYKAaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. be3omacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas momoImnp Npu XUMHUYECKUX OXKOTrax H
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpeabl (MpenenbHas JOMycTUMasi KOHIIEHTpaIus
BelecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX MpoOIeM.

Xumuueckuii Ixcnepumenm:

M3y4eHHe 00pa3loB MaTepuaioB (CTEKIIO, CTJIaBbI METAJUIOB, TIOJTUMEPHBIE MaTePHAIIBI).

Mescnpeomemnmnuie ceazu



Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kiacce OCYIIECTBISAETCS
4yepe3 HCIOJb30BaHME KaK OOIMIMX EeCTECTBEHHO-HAYYHBIX MOHATUH, TaKk U TOHATHH,
SIBJISFOILIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'0 LIMKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAYYHBIM (pakT, TUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJANYHOCTb,  HAONIOACHUE,  DKCIIEPHMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOT U, MaTEPUATIBL.

@dwusmka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKIUA, H30TOIIbI,
pPaAMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUYECKUH 3aps], I[POBOJHHUKHU, IOJIYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, TI'as,
pacTBOp, PpacTBOPUMOCTb, KpPUCTAIIIMYECKas pEIIETKA, CIUIAaBbl, (U3UYECKUE BEIUYUHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJlHIIE.

buonorus: ¢otocunres, npixanue, O6uocdepa, s3KocucTeMa, MUHEpaJbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTBI, TUTaTEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TOPOJbBI, IOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHHS INPOI'PAMMBbI 10 XUMUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHUSA

JUYHOCTHBIE PE3VJIBTATHI

JINYHOCTHBIE pE3YNbTAaThl OCBOCHHS IIPOrpaMMbl OCHOBHOTO OOIIEro 06pa3oBaHUs
JOCTUT'AKOTCA B X01€ O6y'—IeHI/I$I XNUMHUHN B €CIUHCTBEC y‘-Ie6HOI\/'I 1 BOCIHHTATEILHOU JCATCIIBHOCTHU B
COOTBETCTBUH C  TPAJAWIMOHHBIMH  POCCHHCKAMH  COIMOKYJIBTYPHBIMH W  JIyXOBHO-
HPABCTBCHHBIMH [IEHHOCTSIMH, TIPHHSATHIMA B OOIIECTBE MPaBUIAMH W HOPMaMH TIOBEICHUS M
CIOCOOCTBYIOT MPOIIECCAM CAMOTIO3HAHMUS, CAMOPA3BUTHS M COIIMATU3AINH 00yJarOIIHXCI.

JINYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOH IMO3MTHBHBIX IIEHHOCTHBIX OPHEHTAIMH M PACIIMPEHHE OTbITa JEATENLHOCTH Ha ef
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) HaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOT'O OTHOIICHHUS K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPHIECKOMY U HAYYHOMY
HACJICAMIO, MOHMMAHUS 3HAYCHHS XMMHUYECKOM HAayKd B JKM3HH COBPEMEHHOTO OOIIECTBa,
CIOCOOHOCTH BJIAJIETh JIOCTOBEPHOM MH(OPMAIMEH O TEPEeIOBhIX IOCTHKEHUAX M OTKPBITHAX
MHPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHAX 00 YCTPOWCTBE
MHpa U 00IIEeCTBa;

2) rpasKAaHCKOr0 BOCIIUTAHUS:

NPEJCTABICHUSA O COIMANBHBIX HOPMax W MpPaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE,  KOMMYHMKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOM,
y4eOHO-HCCIIEN0BATENBCKOM, TBOPYECKOM M JPYrMX BHAAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM J€ATEIBHOCTH NP BHINOJHEHUH YUeOHBIX, TO3HABATEIBHbIX 3a/1a4,
BBIMOJTHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUH Y4eOHBIX MPOEKTOB, CTPEMIICHHS K
B3aUMOIOHUMAHHUIO M B3aUMOTIOMOIIM B TMPOIECCe ITOM ydeOHOW AEATETbHOCTH, TOTOBHOCTH
OILIEHUBATh CBOE TOBEJCHHE W TMOCTYNKH CBOMX TOBApHIIEH C MO3UIMM HPABCTBEHHBIX U
MPABOBBIX HOPM C YIETOM OCO3HAHHSI MTOCIIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKHE  MNPEACTABICHHUS O  BEHICCTBE W XHMHUYECKOW  PEakIlvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKd W COCTABISIOIINE OCHOBY ISt
MOHUMAHUS  CYINIHOCTH HAy4YHOW KAapTHHBI ~MHpa, MpeACTaBieHHs 00  OCHOBHBIX



3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOIbI, B3aUMOCBA3SX YEIOBEKA C MPUPOJIHOMN Cpeloi, o poJin
XMMHWH B IO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAINPABJICHHBIC HA IOJIyY€HHWE HOBBIX 3HAHUU IO XUMHH,
HEOOXOAUMBIE Ui OOBSCHEHHS HAOOJaeMbIX IPOLECCOB W SABJICHMI, MO3HABATEIBHOMH,
MH()OPMAMOHHON M YUTATEIIbCKON KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHTEPATYpOU, MOCTYITHBIMH TEXHHYECKUMHU CPEIACTBAMH
MH()OPMAMOHHBIX TEXHOJIOTUH;

MHTEpEC K OOYYCHHMIO W TIO3HAHUIO, JIIO0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHOW M HMCCIIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTU M YPOBHS 0OyUeHHsI B TAJIbHEHIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH J>KW3HW, OTBETCTBEHHOTO OTHOIIEGHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3JI0POBBI 00pa3 >KM3HM, OCO3HAHHWE TIIOCIICACTBUNA W HENpPUATHE BPEIHBIX
MpUBBbIUEK (YHOTpEONEHUsI aJIKOIroJisi, HapKOTHKOB, KypEHHUs), HEOOXOJMMOCTH COOIIOACHUS
npaBui OE30MacCHOCTH TPH OOpamleHHH C XUMHYECKHMMH BEIIECTBAMU B OBITY M pPEalbHOM
KU3HH;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEPEC K MPaKTHYECKOMY M3Yy4eHUI0 Mpodeccuii U TpyAa pa3InyHOro poja, yBakKeHHE K
TPyAy ¥ pe3ylbTaTaM TPYJOBOH MAEATENBHOCTH, B TOM YHCIE HAa OCHOBE MPHMEHEHHS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOP HHIUBUIYATBHOW TPACKTOPUHU
MPOJIOJDKEHHST 00pa30BaHUsl C YYETOM IJIMYHOCTHBIX HMHTEPECOB W CHOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHON MPO(EeCCHOHATBHON NESATeIbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJalTUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) IK0JI0rHYeCKOr0 BOCTIUTAHHUSI:

9KOJIOTMYECKHU 11e71eco00pa3HOe OTHOIICHHE K MPUPOJie KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 37J0POBOr0 U Oe3omacHoro obpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HAHHKE LIEHHOCTH COOJIIO/ICHUS MPaBUIl O€30TMIaCHOTO MOBEJCHUS TPU paboTe C BEIleCTBAMHU,
a TaKKe B CUTYalUsX, YTPOKAIOIIUX 370POBBIO U KUZHHU JIO/ICH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, MOJydaeMmble MPU HM3YYCHUM XUMUU, IS PELICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaIOIel MPUPOAHON CPEOi, Uil MOBBIIICHUS YPOBHS SKOJIOIHYECKOM
KYJIBTYpPbI, OCO3HAHHUS INI00ATLHOTO XapakTepa SKOJIOTHMYECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJCTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pPe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIMUI, TUNOTe3a, GakT, cucTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUHU U3 ATHX MpeaIMeToB (JOPMUPOBATH MPEICTABICHHE O
I[EJIOCTHOM HAy4YHOW KapTWHE MHpa, U yHUBEpCalbHbIE ydeOHBbIC NEHCTBUS (TMO3HABAaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHIO U OCYIIECTBICHHUIO YU€OHOU IeSATEINHHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble jornveckue 1eMcTBUs:

YMEHHSI UCIOIb30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOSCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHYECKUX TMOHATHH (BBIAEIATH WX XapaKTepHbIE TMPU3HAKH,



yCTaHaBIIMBATh B3aUMOCBS3b C APYTUMH MOHSTUSAMH), UCIIOJIBb30BaTh MOHATHS Il OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SIBICHHUH, BBIOMpAaTh OCHOBAHMSA M KPHUTEPHH JJs KiIaccupukanuu
XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATH IPUYMHHO -CIICACTBEHHBIE CBS3H
MEX]ly 00bEKTaMH M3Y4YEHUS, CTPOUTH JIOTUIECKUE PACCYKACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC,
10 aHAJIOTUH ), AETaTh BBIBOBI M 3aKIIFIOYCHUS;

yYMEHHUE MPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEH, HWCIOJb3yeMble B XHMHH, NPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAUMUYecKass (opMmylla W ypaBHCHHE XUMHUYECKOW peakIuu — TpU pPEHIeHHHu y4deOHo-
MO3HABATENBHBIX 337ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEJICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKKA M3y4aeMbBIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEaKIUil, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBarebcKue 1eiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOIPOCH B KaueCTBe MHCTPYMEHTA IO3HAHHS, a
TaKkKe B KauyecTBE OCHOBHI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa MO IUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM IpOoIlecca, CAaMOCTOSTENIFHO MMPOTHO3UPOBATH €TO
pe3yibTat, (GopMyITHpPOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM IMPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHUE BHIOMPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO PA3INIHBIX BUOB
1 GOPM MPECTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCp)KaHHUs, CIpPaBOYHBIE TMOcoOus, pecypchl HWHTepHEeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPECUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHUE NPUMEHSTh Pa3JIMUYHbIC METOJIbI M 3aIPOCHI IPU TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHUSI YICOHBIX U TTO3HABATEIIBHBIX 3a/1a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIIOJIb30BaHUS HH()OPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYJIbTYPOU aKTHBHOTO WCIIOJIb30BAHUS Pa3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIIbHYIO (OopMy TpejicTaBiIeHUs
nHGOpPMAIIMKA W WILIIOCTPUPOBATH pElIaeMbIe 3a/a4d HECIOKHBIMH CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduKku U UX KOMOUHAIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAJIM3UPOBATh B Ipollecce Yy4eOHOW W WCCIEeNOBATEIbCKOU
JEATETBbHOCTH UH(OPMAIIHMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

yYMEHUSl 3aJaBaTh BONPOCHl (B Xoie nauanora u (WIM) JUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOpPMYIUPOBATh CBOM TPEAJOKEHHS] OTHOCUTENBHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

YMEHUS MPEACTaBIATh NOJYYEHHBIE PE3yIbTaThl IO3HABATEIBHOM IEATETLHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNlaTh MPEe3CHTALUI0 Pe3yJbTaTOB BbBINOJIHEHUS XUMHUYECKOTO
JKCTIepUMEHTa (JJabOpaTOPHOTO OIbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATENbHON U
HCCIIEI0BATENILCKOM JIEATENbHOCTH NPU PEIIeHNUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yd4éra



oOImMX MHTEPECOB M COTJIACOBAHMSA TMO3UIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOpJUHALMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasitTuBHble yHMBepcaJbHbIe yueOHbIe JeliCTBUA:

YMEHHME CAMOCTOSITEJIbHO ONPENENATh LU JESTEIbHOCTH, IIaHUPOBAaTh, OCYIIECTBIIAT,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemIeHWs YYeOHBIX W IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA QJITOPUTM JEHCTBHU IpHU
BBINIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4YE€HHsS HOBBIX 3HAaHMH 00 H3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUAX, OLCHUBAThb COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1LIeNu,
YMEHHE UCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MpeJlaraéMble B YCIOBUH 3a/laHUH.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pE3yIbTATOB [0 OCBOEHHIO O0053aTENbHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueid mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyaroUMMUCS Hay4HblE 3HAHHUS, YMEHMsS U CIIOCOOBI JAeWCTBUM, creuuduyeckue uist
npeaMeTHo obnactu «XUMHS», BHIbI JESITEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTAINH, TPe00pa30BaHNIO U TPUMEHEHHUIO B PA3IMUHbIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHny obyueHnus B 8 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHUNA: aTOM, MOJEKYJIa, XUMHUECKUN
JIEMEHT, MpPOCTOE BEIIECTBO, CJ0XKHOE BEIIECTBO, CMech (OJHOpPOAHAs U
HEOJTHOPOJHAsA), BAJCHTHOCTb, OTHOCUTENIbHAas aTOMHas M MOJIEKyJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas JA0JII XUMHUYECKOTIO
9JIEMEHTa B COEAMHEHHM, MOJIIPHBIM OOBEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
JIEKTPOOTPHULATENBHOCTb, CTENIEHb OKUCIIEHUS, XUMHUECKasl peakiys, KiIaccupuKaus
pEaKUMii: peakuy COCAUHEHUS, PEAKLIUU PA3JIOKEHN, PEAKIIMU 3aMELICHUs, PEaKLIUn
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHUE PEaKIMH, TEIUIOBOM 3PPEKT peakuu, sApo aToMa,
JIEKTPOHHBIA CIIOW aToMma, aTOMHas OpOUTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsi M HENOJSIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSA3b, MOH, KATHOH, AHMOH,
pacTBOp, MaccoBas J10JIs1 BelllecTBa (IPOLIEHTHAsI KOHLEHTPALlUs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATh 3TU
MOHATHUS MPU ONMCAHUY BEILECTB U UX IPEBPALLCHUH;

® UCMOJb30BATh XUMHUYECKYIO CHMBOJIMKY JJsl COCTaBJICHUS (QOpPMYN BEILECTB H
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e ONpeAeNsITh BAJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTEIEHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHUHAJICKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJIacCy COEIUMHEHHH 1o QopMmynam, BHJ XUMHYECKOH CBS3U
(KoBaJIeHTHAsl M HOHHAs) B HEOPTaHUYECKUX COCTMHEHHUSX;

e packpsiBaTh cMbici Ilepuoguueckoro 3akona JI. M. MenaeneeBa: JeMOHCTPUPOBAThH
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT MX
nonoxkeHuss B llepuoanueckoil cucTeMe, 3aKOHOB COXPAaHEHMsI MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIDHOTO YYEHMsI, 3aKOHA ABOTazipo;

e ONHCHIBAaTh M XapakTepu3oBaTh TabauuHyo ¢(opmy Ilepuonndeckoit cucrembl
XMMHMUYECKUX DJIEMEHTOB: Pa3nyaTh IMOHATHS «IJIaBHas moArpymnmna (A-rpymma)» u
«mobounas noarpynna (b-rpynma)», Manble u  OoJblIME NEPUOJIBI, COOTHOCHTH
o0o3HaueHus1, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX



anemenToB J[. M. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIEeCTBA, XUMHUYCCKUE
peakuuu (10 4YMCIYy W COCTaBY Y4YacCTBYIOIMX B PEAKI[MU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, TOATBEpXKJas  OINHUCAHME MpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH TIPOTEKAHUSI XUMUYECKUX MPEBPAIEHUN B PA3IUYHBIX YCIOBUSX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA M0 (popMylie COEIMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKITUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIUU MBICIIUTEILHON JEATEIHHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3aINI0, KIACCH(UKAIINIO, BBISBICHUE MPUINHHO-
-CJII€ICTBEHHBIX CBSI3€M — NJII M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKIUM,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJIETUPOBAHNUE, SKCTIEPUMEHT (PEaIbHbII U MBICIIEHHBIN);

ClIeoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCY/I0OM U JTaOOpaTOPHBIM
000pyIOBaHUEM, a TAKXKe TMpaBWJIaM OOpaIleHus C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U cOOMpaHWIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHCJIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM JI0JIEH pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACIIO3HABAHMIO PACTBOPOB WLIEIOYEH U
KHCJIOT C TIOMOIIbIO HHAUKATOPOB (JTakmMyc, GpeHodTanenH, METUIOPaHXK U JPYTHE).

K koHiy obyueHnus B 9 kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

PacKpbIBATh CMBICI OCHOBHBIX XMMHUYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
EKTPOOTPHULATEILHOCTD, CTEIEHb OKUCIICHHs, XMMMUYECKas pEakLUs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakluu, MOJIb, MOJSIPHBIA 00BEM, PacTBOp, HIEKTPOJIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, PpeakUM HOHHOro OOMeHa,
KaTaJln3aTtop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble U HeOOpaTUMblE pPEAKIINH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKUCIMUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHME M BOCCTaHOBJIECHHE, AJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJleHTHAsi, WOHHAs, MeETAJUIMYecKas), KpUCTaUIM4ecKas pemeérka, KOopposus
METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaklUuH, IPeAcsIbHO JOIyCTUMas
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IIOHATHA WU IPUMEHATH OTU
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPAIECHUN;

UCIOJb30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBie€HUS (OpMya BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIPENENATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XUMUYECKHUX JIIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COEAMHEHHH 1o ¢opmynaMm, BUJ XMMHUYECKOH CBS3M (KOBaJIEHTHAs, MOHHAs,



MeTajyInyecKasl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii HMOHA IO XUMHYECKOH
¢bopmyre, xapakrep cpeasl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCITUHEHUH, TUI
KPUCTAJUIMYECKOM pEIIETKY KOHKPETHOTIO BEIIECTBA;

packpsiBaTh cmbica [lepuoauueckoro 3akoHa Jl. M. MenaeneeBa u 1EMOHCTPUPOBATH
€ro TIOHMMAaHHe: OTHCHIBATH U XapaKTepH30BaTh TabamuHyo Gopmy Ilepuomunaeckoit
CUCTEMbl XMMHMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IMOHATUS «rjaBHas noiarpymna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», mamble W OoNbIIME TEPHOJBI,
COOTHOCUTh O00O3HAuU€HHUs, KOTOpbIE HMEIOTCS B IEPUOJUYECKON Tabiuue, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHMX AJIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YHCiIo AEKTPOHOB M PACHPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH 0OIlIMEe 3aKOHOMEPHOCTM B HW3MEHEHUU CBOWCTB JJIEMEHTOB U HX
COEJIMHEHUI B IpeJiesiax MaJbIX MMEPUOJIOB U TJaBHBIX MOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUECKHUE 3JIEMEHThI, HEOPraHUUYECKHE BEIEeCTBA, XUMHUUYECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEIMIOBOMY
3¢ deKTy, M0 N3MEHEHHUIO CTENeHEeH OKHUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME U cHenuduuecKkue XUMHYECKHe CBONCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHUYECKONM JUCCOLUMAIIMN KUCIIOT, IEJI0UYE U COJIeH,
MIOJIHbIE U COKPAILIEHHBIE YPaBHEHUS PEAKIMil MIOHHOTO OOMEHa, ypaBHEHHS peaKlUid,
MOATBEPXKIAIOIINX CYHIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXJY BellecTBaMu
Pa3INYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHMS, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILECHHUM B Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIUK;

coOnroAaTh TMpaBuia MOJB30BAaHUS XMMUYECKOM TMOCyIoW ©  J1ab0paTopHBIM
o0opynoBaHHEeM, a TaKkKe MpaBuja oOpalleHus C BElIeCTBAMU B COOTBETCTBHH C
HMHCTPYKIUHUSMHU TIO BBITIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYSHHUIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLUHU, MOJATBEPKAAOIINE KAaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM IMYTEM XIJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATHOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON AESATEIbHOCTH — aHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XUMMUYECKUX pEAKLUH, €CTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHWE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
HKCIIEPUMEHT (PEaIbHBIM U MBICIIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 0 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 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| oo mewemon L1, | 7 0 Briorexa LIOK
' o https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue
aToma
52| Ouenmenmor 5 0 BuGmonexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIEC PEAKIIUU
MIroro o pasme 15 bu6mmoreka [{OK
TOTO TI T
pasAety https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME
9 KVIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Ne i/mn Konrpoabusie | IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BenmecTBo 1 XUMHYECKHE PeaKIu
[ToBTOpEHue u yriyoieHne 3HaHUN bubnuoreka [IOK
11 5 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuorexa [JOK
' peaxiuii https://m.edso0.ru/7f41a636
DNEeKTpOIUTHYECKAs JUCCOLUALU. bubnuoreka [IOK
1.3 8 1 1
XUMHUECKUE peaKiiy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 2. HemeTa bl M UX COeAUHEHU S

91 OO0mas XapaKTepUCTUKA XUMUIECKIX 4 bubnmoreka [JOK
' anemeHToB VIIA-rpynmel. "anorexst https://m.edsoo.ru/7f41a636
) MEHTOB -I'DYIIIEBI. u
7 Pyl p https://m.edso0.ru/7f41a636
COENMHEHHS
vy | e |7
) MEHTOB -T'PYIIIEBI. T 1 UX
7 Pyl ’ p https://m.edsoo.ru/7f41a636
COENMHEHUS
e Ob6mas Xapélli(/szI/ICTI/IKa X:IIMI/I‘-IeCKI/IX . BuGmorexa LIOK
. DJIEMEHTOB -IPYIIBL. YTIIEPOS U
" . bya Tepon https://m.edso0.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHS
Hroro mo pazueny 25
Pa3nena 3. MeTasiibl M X cOeANHEHHUS
bu6mmoreka [IOK
3.1 00 5 4
HIHE CBOHCTEA METAILIOB https://m.edso0.ru/7f41a636
bub OK
3.2 Baxxneiime MeTajuIbl 1 UX COEIUHEHUS 16 h Epgﬁ:ﬁiﬁsi.ru 17§41a636
Hroro mo pazgeny 20
Pasnen 4. Xumus n okpy»kaomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )XKU3HU YEIOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Utoro mo pazneny 3
bu6mmoreka [JOK
PeszepBHOe Bpems 3

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

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 7
INOYPOYHOE IINTAHUPOBAHUE
8 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoxa Koutposabubie | IIpakTHueckue o0pasoBaTejibHbIE
n/n Bcero U3yUYEeHUsS
padoThI padoTsl pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 0 0 bubmmoreka [{OK
JKU3HHM YeloBeKa. Tea u BemecTsa https://m.edsoo.ru/ff0d210c
9 IlonsaTtue o MeTogax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHUHN https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMech. CriocoObl
4 pa3z[eneH1/I;IIJl cMmecelt 1 0 0 bubmorexa [IOK
https://m.edsoo.ru/ff0d26ca
(mpodeccust 1abopaHT)
IIpakTnueckas padora Ne 2
5 «lfameneHHe cﬁeceﬁ (Ha mpumepe 1 0 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bu6mmoreka [JOK
0 ATOMBI 1 MOTIEKYIEL L 0 0 https://m.edscl)lo.ru/fdeZaﬁc
7 XUMHYECKUE dJIEMEHTBI. 3HAKU 1 0 0 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cIOKHBIE BELIECTBA 1 0 0 bubmmorexa [IOK
https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuoreka [JOK

9 ATOMHO-MOJIEKYISPHOE YUEHHUE https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSIHCTBA COCTaBa
10 BelecTB. XuMudeckas opmyra. bubnuorexa [JOK
BaneHTHOCTh aTOMOB XHMHUYECKUX https://m.edsoo.ru/ff0d2eae
JJICMEHTOB
11 OTHOCHUTENBHAS aTOMHAsT Macca. bubnuoreka [JOK
OTHOCHUTENbHASI MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCIUHECHUU https://m.edso0.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. bu6moreka [IOK
MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XuMHUYECKast peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubmuorexa [JOK
XUMUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bu6mmoreka [IOK
XUMHYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BbrurcieHus: KOJIMYeCTBa, MAaCChI
17 BeIlleCTBA 110 ypaBHCHI/I}IN; bubmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
XHUMHYCCKUX PEaKIIUH
Knaccudukarus XuMHYSCKUX
18 peaxung (co:ﬂHHeHHﬂ Pa3IOKECHHS bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKIIONEIUCT. 0606}];IleHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIls 3HaHUH
20 KonTtposneHas padota Nel mo teme bubnuoreka LIOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

«BerecTBa U XUMUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucinopox — anemMeHT u

bu6mmoreka [{OK

21 npocroe BeecTBo. O30H https://m.edsoo.ru/ff0d448e
(mpodeccust 3K0IIOT)
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKkiuu OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcuaax
CriocoOpl MostyueHust KUCIopoia B

23 1a00paTOPHUH U MPOMBIIIIICHHOCTH. bubnuorexa [JOK
[MpumeHeHue KUCIopoaa https://m.edsoo.ru/ff0d497a
(mpodeccust aHATUTHK)

TennoBoii 3¢ ekt xumuueckon

24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHMHUYECKOM YPaBHCHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUAX
TormmBo (HedTh, yroias U METaH).

o5 3arpsi3HEHUE BO3/IyXa, CIIOCOOBI €T0 bubmuoreka [JOK
[IPEIOTBPAILCHHS https://m.edsoo.ru/ff0d4c4a
(mpodeccust HEPTIHUK)

[IpakTrueckast pabota Ne 3 o Teme
26 «IIT)onyquHe u I(zOGI/IpaHI/Ie Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3yYEHUE er0 CBOMCTBY»

97 Bomopoa — snemeHT u ipocToe bu6mmoreka [JOK
BeniecTBo. HaxoxieHue B mpupoie https://m.edsoo.ru/ff0d4dd0

28 du3znyecKrue U XMuMHYECKHE CBOMCTBA bu6mmoreka [JOK
BoJopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IlousaTue o KUCI0TaxX U COJISIX bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d50d2

Cnoco0bl MoTy4eHus! BOAOPOJia B

bubmuoreka [JOK

30 nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTraeckas padorta Ne 4 o Teme
31 «l?lonyquHe u I():06I/IpaHI/Ie BOJIOpOJIA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ffod4f42
M3y4YEHUE €ro CBOMCTBY
32 MouisipHbiii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIMYecTBa
33 BEII[ECTBA ra3a Mo €ro U3BECTHOMY bubmmorexa LIOK
) https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1Mo
34 YpaBHEHHUIO PEAKIINKN Ha OCHOBE Bubnuorexa LIOK
B . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOILIEHUH ra30B
35 dOusnvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsaTHe 00 bu6mmoreka [IOK
HHIAKATOpaXx https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIb.
37 Hacpinenusie 1 HeHACBIIIIEHHBIE bu6mmoreka [JOK
pacTtBOpbl. MaccoBasi 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
[IpakTnueckas paborta Ne 5 mo Teme
38 «IIpurotoBieHue pacTBOPOB C bubnnoreka [JOK
OTIpe/IeIEHHOM MaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTtponeHas padota Ne2 o teme bubnuoreka [IOK

«Kucnopoxa. Bogopoa. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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Oxcunpl: cocTaB, KilaccupuKaIus,

bubmuoreka [JOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IT HUE U XUMHUYECKHUE CBOM
41 K:SI?:HH: OCHOBHI)T)((: u S Bubmuotexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHwusI: COCTaB, K1accuUKaIms, bubnuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa
46 CHOCOéBII) HI:myq)eHm XI/IMI/I‘IZ(I:KI’/IG Bubnuorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padota Ne 6. Permenue
47 SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bu6mmoreka [JOK
«OCHOBHBIC KJIACCHI HEOPTraHHYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'enetnueckas CBsI3b MEKIY
48 KJIacCCaMH HEOPraHUYECKUX bubnnoreka [JOK
COCIMHCHUI https://m.edsoo.ru/00ad9a50
(mpodeccust THKEHEP-TEXHOJIOT)
49 O06o01IeHre 1 cucTeMaTHU3amus bubmuoreka [JOK
3HAHHUI https://m.edsoo.ru/00ad9cb2
50 KonTtponeHas padota Ne3 o teme bubnuoreka [IOK

"OCHOBHEBIE KJIACCHI HCOPraHn4CCKux

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9e1a

coequueHun"

[TepBbIe MOTBITKY KIIACCH(PUKAITUU

51 XUMHUYECKHX dJ1eMeHTOB. [ToHsTHE O Bubnuotexa LIOK
https://m.edsoo.ru/00ad9ffa
pyIHIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
59 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYeCKuX 3ementoB J1. U. https://m.edsoo.ru/00ada52c
Meneneera
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI bubmuorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
Crpoenne atomoB. CocTaB aTOMHBIX
54 ﬂ)lfp. H3oTomst bubamorexa LOK
https://m.edsoo.ru/00ada342
(podeccust aTOMIIKK)
CtpoeHue AIIeKTPOHHBIX 060J10qel<v BuGmorexa LIOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B bu6mmoreka [JOK
Iepuoanyeckoii cucreme [1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproauyeckoro 3akoHa
JUIS pPa3BUTUS HAYKU U MPaKTUKU. [l
57 N. MenneneeB — yu€Hbli, Iearor u bu6mmoreka [JOK
rpaxaanuH. KoHTposbHas paborta https://m.edsoo.ru/00ada96e
Ne4 " Ctpoenue aroma.
[lepuoanueckuii 3aKoH"
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnunoreka [JOK

XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaah8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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bubmuoreka [JOK
59 Nonnas xumuveckast CBsI3b 1 0 0 httos://m.eds0o.ru/00adac34
60 KoBanenTnas nousipHas XumMu4eckas 1 0 0 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas 1 0 0 bubnuorexa [JOK
XUMHYECKask CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [{OK
62 Crenettb okcIeHis 1 0 0 https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 0 0 bubnuoreka [JOK
peaknuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIUTETN ¥ BOCCTAHOBUTEITH 1 0 0 httos.//m.eds00.ru/00adb076
65 fgfﬁgﬁ:Zigﬁioianﬁjizﬁffe 1 1 0 Bubnuorexa LIOK
CBS3En https://m.edsoo.ru/00adb486
66 Peseprubrit ypok. O6001eHNE 1 1 0 0 bubmuorexa [JOK
CHCTEMAaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
bubmuoreka [JOK
67 Hrorosas koHTposbHas padota Ne 6 1 1 0 https://m.edséf).ru/OOad9cb2
68 PeszepBubIit ypok. O6001IeHNE 1 1 0 0 bubnuoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 6 6
I[TPOTPAMME
9 KVIACC
™ KoauvecTBo yacos Jara JJIeKTPOHHBbIE HU(PPOBHIE
. Tema ypoka Beero Kontpoabubie | IlpakTuyeckue — oOpa3oBarTe/bHbIE
padoTsI padoThI pecypcbl
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Ilepnoanueckuil 3aK0H.
IIepuoaunueckas cucrema

bubmuoreka [JOK

! XUMHYeCKuX 3aementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOICTB XEIMI/I‘ICCKI/IX 3JICMEHTOB bubmmorexa LIOK
) https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa bubnuoreka [JOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buipl xuMu4uecKkoi CBSI3U U THITBI bu6moreka [IOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbnas pabora Nel no teme
5 «[ToBTOpEHUE U yrIyOICHHE
3HaHUH OCHOBHBIX Pa3/iesioB Kypca
8 Kiacca»
5 Knaccudukanus xuMuaeckux bu6mmoreka [IOK
PEaKIuii 10 Pa3IMYHbIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI
7 peaKIuu. HOHHpTI/IC 0 TOMOTCHHBIX H bubmmorexa LIOK
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsATHE O XUMHYECKOM
aBHOBecHH. DaKTOPBI, BIUSIOIIHEC
8 ia CKOPOCTH XI/IMH‘ISCKOﬁ peaKII_II-II/II/I bubmmorexa LIOK
https://m.edsoo.ru/00adc28c
1 TIOJIOKEHNE XUMUIECKOTO
paBHOBECHS
9 OkucauTenbHO- bubmuoreka [JOK
BOCCTaHOBUTEJIbHBIC PEAKIIHH https://m.edsoo.ru/00adcade
10 Teopus 3neKTpOIUTHUECKON bubnuorexa [IOK



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
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JUCCOMaliH. CunbHbIC U cl1a0bIe

https://m.edso0.ru/00adcd68

AEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUs peakui Brbmiorexa LIOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 IEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JIMCCOIMAITAN
XUMHYECKHE CBOMCTBA COJICH B
13 CBETE TpEJICTaBIICHUH 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
14 [TonsiTue o ruapoIU3e coJie bubmorexa [IOK
https://m.edsoo.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bu6mmoreka [IOK
3HAHUHN https://m.edsoo.ru/00addd12
[TpakTueckas padota Ne 1.
16 <<1£)6HIGHI/IG BKCHpepI/IMeHTaJ'IBHLIX Bubnuorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9»
KontponpHas padota Ne2 mo teme
17 «INEKTPOIUTHYECKAS bubmuoreka [JOK
nucconnanus. XUMAYECKHUE https://m.edsoo.ru/00addec0
peaKIu B paCTBOPAX»
OO61rast XxapaKTepUCTHKA FaJIOTeHOB.
18 XI/II;/[-II/I‘ISCIE/IG CBI())ﬁCTBa Ha IIpuMepe bubmmorexa LIOK
https://m.edsoo.ru/00addfe2
XJopa
XJI0pOBOJOPOA. ?OJ‘I}IHa}I KHCJIOTA, BuGmoreka LIOK
19 XUMUYECKUE CBOWCTBA, MOTYYEHHE,

NPHUMCHCHUC

https://m.edsoo.ru/00adel104



https://m.edsoo.ru/00adcd68
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[Ipaktuyeckas padora Ne 2 o reme

20 «[lomy4yeHue COJITHON KUCTOTHI bubmorexa LIOK
N ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XAMHYECKUX peazﬁnﬁ €CJIA OUH bubmmorexa [TOK
’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA PJIEMEHTOB bubnuoreka [JOK
VIA-rpymis https://m.edsoo.ru/00ade64a
AnnoTponHsie MOIM(UKALIUN CEPBHI.
Haxoxnenune ceprl u e€ bubnuoreka [IOK
23 .
COEMHEHUH B IPHPO/IC. https://m.edso0.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10po, CTpOECHHE
24 (bnls)nqefmrl)e J:I’ xnl;/mqea(’ne Bubnuorexa LIOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepbl. CepHas KUCIOTa
25 (bmnjecxnre) u xm\fnqecme ’ bubamorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKIUH, JICKAIINEC B
OCHOBE MIPOMBIIICHHOTO CItocoba
26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubmuoreka [JOK
XUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaroIel cpe/ibl
COCIMHCHUSMU CEPBI
97 Brrunciaenne MaccoBOM 10U bu6mmoreka [JOK
BBIX0/Ia TIPOJIyKTa PEaKIUU https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepHUCTHUKA SIIEMEHTOB bubnunoreka [JOK

VA-rpynmsl. A3oT,

https://m.edsoo.ru/00adeeab
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pacupocTpaHeHHe B IPUPOJE,
¢bu3nyecKkne 1 XUMHUECKUE

CBOICTBa
AmMMak, ero (pU3NYECKHE U
29 XUMHYECKHE c?;oﬁCTBa HOJIyYeHHE Brbmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMCHCHUE
IIpaxtuueckas padota Ne 3 mo Teme
30 <<1PlonyquHe aI\I;MHaKa H3yUeHUE bubmmorexa LIOK
B ’ https://m.edso0.ru/00adf180
€r0o CBOMCTBY»

31 A3oTHas KucioTa, e€ pusnueckue u bubnuoreka [IOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 ynoOpeHuit. XuMuueckoe ’ Bubnuorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®docdop. Okenn pochopa u
33 (bOC(%)OII))HaSI KI/ICHJ'I((l))Ta q)@Pl;)BH(‘I\COCKI/IC u bubmmorexa LIOK

- https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 Ka4yeCTBE MUHEPAJIbHbBIX bubmuoreka [JOK
ynoOpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yrnepon, pacnpocTpaHeHUe B

35 npnpz;e[ gmﬂzecxie u bubnnorexa IOK

’ . https://m.edsoo.ru/00adfd9c
XMUMHYECKHE CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusndeckue bubnunoreka [JOK

U XUMHYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBSI3aHHBIE C OKCHJIOM YIJIEpoa
(Iv)

37 VYroapHas KucioTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTtuyeckas pabora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnnorexa [JOK
KauecTBeHHast peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"

[TepBoHayanbHBIC TTOHATHS 00
39 oprpaHquCKHx BeIlleCTBaX KaK O bubamorexa LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuwuii u ero coenuHeHUst bubamorexa LOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.

A1 Pemenune skcnepuMeHTaIbHBIX bubmuorexa [JOK
3aja4 1o teme «BaxHeifue https://m.edsoo.ru/00ae0bf2
HEMETAJUJIbl U UX COCTUHCHUS
KontponpHas padota Ne3 mo teme

42 «Ba>1<11){el71mne ECMCT&]‘IJ‘IH U UX Bubmmorexa LIOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —

43 MeTaoB. MeTtamindeckas CBsI3b U bubmuoreka [JOK
MeTaTNuecKast KpUCTaJUTNIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK



https://m.edsoo.ru/00ae006c
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DIEKTPOXUMHUYECKUN PSiJ
HaIpsHKEHUH METaJUIOB

https://m.eds00.ru/00ae1156

OOm1re cnocoObl MOTyYeHUs
metaioB. CrnaBel. Beruncnenus

45 10 YPaBHEHUSM XUMHYECKUX Brbmiorexa LIOK
. https://m.edsoo.ru/00ael1156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Brbmiorexa LIOK
https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47 [lenotrie MeTaLIb https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 IllenoyHo3eMeNbHBIC METAJIIbI — bu6mmoreka [IOK
KaJIbIIMH U MarHHUM https://m.edsoo.ru/00ael15e8
50 Baxneime coequHEHNS KaJIbIIU bubmorexa [IOK
https://m.edsoo.ru/00ael15e8
51 O06o00IIcHNE B CHCTEMAaTH3aLIHS
3HAHHUH
52 JKEcTKOCTE BOIBI M CIIOCOOEI €8 bu6mmoreka [JOK
yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 ")IIZéCTKOCTL Bolzju,l A METOBI €6 bubmmorexa [JOK
| https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bu6mmoreka [JOK
>4 AmomuiHi https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuorexa [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubmuoreka [JOK

> Aeneso https://m.edso0.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJIH bubnuorexa [JOK
xenesa (I) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06001IeHne 1 cUCTEMaTH3AIUS
3HaHUH
[IpakTueckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3aja4 o teme «BaxkHeiimue https://m.edsoo.ru/00ae3de8
METaJUTBl i UX COCTHECHUS
Berarcnenus o ypaBHEHUAM
XUMUYECKUX PEAKITH, €CII OTH
60 U3 pEareHToB J1aH B U30BITKE WU bubnuoreka [IOK
COJICPKHUT IPpUMECH. Boruncienus https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peaxkuuu
61 O060011eHre U cucTeMaTru3alus
3HAHUH
KontponpHas padota Ned4 o teme
62 «Baxneiiue MeTauibl 1 UX
COEJIMHEHUS
63 BemecTBa u Mmatepuarsl B bu6mmoreka [JOK
IOBCEIHEBHOM XKHU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpY’KarloIIeH cpe/pl https://m.edsoo.ru/00ae4270
65 Poinb xumMuu B pelieHuu bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIiieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O00O1IIEHNE U bubnuorexa [IOK
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CUCTEMAaTHU3alus 3HaAaHUI

https://m.eds00.ru/00ae0d0a

67 PezepBubiit ypok. O0o01IeHNE U 1 bubmuoreka [IOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKsl 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

e Tabpuensn O.C., Octpoymos W.T"., CnankoB C.A. Xumus. 8 xknacc. M.: [Ipocsenienue,
2020

o Tabpuensn O.C., OctpoymoB WU.I'., CnaakoB C.A. Xumus. 9 knacc. M.: IIpocsemienue,
2021

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK






