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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1Mo XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (eaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo xXuMuu 1a€T TpPEACTABICHHE O IIeNsAX, OOIIeH crparermu OOy4eHwus,
BOCIIMTAaHUS W Pa3BUTHS OOyYArOIIMXCS CpPEACTBAMU YUEOHOTO TIpEeIMEeTa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpXKaHME, MPEeIyCMaTPUBAET pacIipeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUSA, PEKOMEHAYEMYIO TMOCIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUsI OCHOBHOH 00pa30BaTeIbHON MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TAKKE TPEOOBaHUI K pe3yabTaTaM 00ydeHUs XUMUAN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEeIbHOCTH 00Y4JaroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CITY)KHT OCHOBOW [T (POPMUPOBAHHS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B MPHPOJIE, O MYTAX
peuieHus TH00ANbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHbEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allii BO3MOXHOCTEH Il caMOpa3BUTUSL M (POPMHPOBAHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel 1 GYHKIHOHAIbHONU IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  JeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHI, HEOOXOJMMBIX KaK B IIOBCEJIHEBHOM J>KU3HHU, TaK U B
npodeccuoHalbHOM e TENbHOCTH;

3HAKOMHUT €O CHEHU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAa€T OCHOBBI IEJIOCTHOIO
B3IJIsJ1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OpPMUPOBAHUU
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0Y4arOIIUXCS;

CrocoOCTBYeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHHs B OOyYe€HUU XHUMHH 00ECHeuMBarOTCS CHEIU(PUKON colep:KaHus
y4eOHOro TmpeaMeTa, KOTOPBIA SIBISETCS TMEJaroruueckd aJanTHPOBAaHHBIM OTPaKEHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHSATHI OpPraHNnYeCcKON XUMHUH.

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



CTPYKTYPHO OPIaHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIbLHOIO PAa3BUTHS 3HAHWH Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KAK OCHOBBI BCEr0 €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 paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIpyromy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHUCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX 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. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

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

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs] Ha CUCTEMaTHYecKoe MpuoOlLIeHHne oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KJIFOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIErO0 MHpA, HCIOJIb3ys 3HAHUSA U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKU SKOJIOTUYECKU 11€7ecCO00pa3sHOro MOBEJECHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKUX IIEHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



OO11iee YMCIIO YacoB, OTBEACHHBIX I M3YYCHHS XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 yaca B HEJEIIO).

COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM YEIOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEIIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XUMHH. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHusi CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJBI XUMHUYECKHUX DIIEMEHTOB.
[IpocTeie U coXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHX DJEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAast
Macca. MaccoBast J10JIsI XAMUYECKOTO 3JIEMEHTA B COCTUHECHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumMocBs3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. PacuéTel mo opMysiaM XUMHUUECKHX COCTMHEHUH.

@uU3NYECKME W XUMUYECKUE SIBJICHUA. XUMHUYECKas peakuus W €€ MpPU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiiaccudukanus XUMUUECKHX PeaKIuid
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYIOH, mpaBmwiaMu paboThl B JabopaTopuu U mpuéMamu
oOpareHus ¢ J1abopaToOpHBIM OO0OpPYIOBAaHHMEM, M3yUYE€HHWE W ONMUCaHWE (PU3UICCKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMI0IeHe (Pr3nuecKkux (TUTaBJICHUE BOCKA, TasSHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
W ONHCAaHHME TMPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakuuid (pas3noxkeHue caxapa,
B3aMMOJICHICTBHUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasyiokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >kele3a ¢ pacTBopoM coiau Menu (1), m3ydeHme crmocoOoB
paszenieHuss cCMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BBIAPUBAHUE, TUCTHILISALIMS,
xpomatorpadus, MpOBEIEHHWE OUYMUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OINHCAHUE
pE3yNbTAaTOB MPOBEACHHUS OIbITAa, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHs] MacChl, CO3/aHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

Baskneiiiue npeacraBuTe/ I HEOPraHUYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMeleHHocTH. KpyroBopot kucinopoaa B mpupoje. O30H — aioTpomHas MoaudUKaius
KHCIJIOpO/Ia.

TemmoBoit 3¢hdekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YpaBHEHHs, O5K30- U
SHAOTEPMHUUYECKHE peakiuu. TOMIuMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokieHue BoopojJa B MPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MoyueHus. KuciaoTe! u conu.

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



®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. HacblmeHnsle u
HEHaCBILEHHbIE pacTBOpbl. PacTBOpHMOCTH BewiecTB B BoJe. MaccoBas J0Js BEIECTBAa B
pactBope. XuMHueckue cBoiicTBa Boabl. OcHOBaHMA. Poyib pacTBOPOB B IPHUPOJE U B JKU3HU
yenoBeka. KpyroBopoT BOJibI B mpuUpoje. 3arps3HeHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranwdeckux coeaumHeHnid. Okcunpl. Kimaccudukamus OKCHIOB:
coyeoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpasyromue. HomeHknarypa
oKkcu10B. DU3NUECKHe U XMMHUYECKHE CBOMCTBa OKcuI0B. [losyueHne okcuaos.

OcnoBanms. Kiaccudukanus OCHOBaHWH: MIEIOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanmii. Pu3HYEeCKHME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa xucinot. @usndeckrue U XUMHYECKUE
cBoiicTBa kucaot. Psan aktuBHoctn metamuioB H. H. bekerosa. [lomydenne Kucior.

Comu. Homenxknarypa coneil. ®@usznueckue U XUMU4eckue cBoicTBa coseil. [lomyueHue
COJIEH.

I'enetrnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE ONpEJIEJICHUE COJIEePKaHUs KHCIOpOo/ia B BO3AyXe, MOJyYeHue, cooupaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCIOpOJa, HaOIIOJeHHE B3aMMOJEWCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), O3HAKOMJIEHUE C
oOpa3lilaMu OKCHJOB U OIMCaHHE HX CBOICTB, NOJydeHHE, cOOMpaHHe, paclo3HaBaHUE U
H3ydeHHE CBOWCTB BOJOpoaa (ropeHme), B3amMojeiicTBue Bojopoga ¢ okcumom wmeau (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOMIOICHHE 00pa3IoB BEIIECTB KOJUYECTBOM
1 Mousb, UccnenoBaHUEe OCOOECHHOCTEH PACTBOPEHMsI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BEUIECTBA,
B3aMMO/JICHICTBUE BOJABl C MeTalylaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEJOBaHHE OOPa3l0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe W3MEHEHHsSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3aumojieiicTBusi okcuna menu (ll) ¢ pacTBopoM cepHOIl KHCIOTBI, KHCIOT C METaJlIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 PacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3a/a4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COCTUHEHUID.

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

[lepBpie mMOMBITKM KJIACCU(UKALMUKA XUMHYECKUX dleMeHToB. [loHstHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema Xumudeckux odnemenros /[l WM.
MenneneeBa. KopoTkomepuonnas W JuiMHHONepuoaHas ¢opmbl I[leproanueckoil cucTeMbl
xumuyeckux ovieMeHToB JI. M. MenneneeBa. llepuonsr u rpymnmel. Dusnyeckuii CMBbICI
MIOPSIIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aToMHbBIX szaep. M3orombsl. Onektpossl. CrpoeHue
ANIEKTPOHHBIX 000JI0UYEK aTOMOB MepBbIX 20 XUMUUECKUX 3IeMEeHTOB [leproanyeckoil cucTeMbl
J. WN. MengeneeBa. XapakTEpUCTUKa XHMHYECKOTO 3JEMEHTA IO €ro IOJIO)KEHHIO B
ITepunoanueckoii cucreme . 1. Menzeneesa.



3aKOHOMEPHOCTH U3MEHEHHUSI PAJInyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IPYIIaM U MEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa u Ileproanyeckoit CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npaktuku. J[. V1. MenzaeneeB — yd€HbIN U IpaykJaHUH.

Xumudeckas CBSI3b. KoBanenrtnas (monstpHast u HETOJISIpHAST) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHAas! CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHCIICHUS U BOCCTAHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKUCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKINM (TOpeHre, peakiiuy pa3ioKeHHs], COSTUHEHU).

Meosrcnpeomemmnoie ceasu

Peanuzarust MexXIpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 UCIOJIb30BaHUWE KakK OOIMX ECTECTBEHHO-HAYyYHBIX TIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLITAXCSI CACTEMHBIMH JIJIsI OTACIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHATHS: Hay4YHBIM (pakT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaiuM3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJa, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, Telo, O00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, ra3, (U3WYECKHe BETUYMHBI, €JUHHIBI HU3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpabl, TOPHBIE TOPOJBI, TOJIC3HBIC
HCKOIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUuMHYeCcKasi peakiusi

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux d3nemeHtos [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KalWs, KaJlbLUid U HMX COCIMHEHUH B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoii cucteMe U CTPOSHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJIBI XUMHYECKOW CBs3U. THIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKON PEIETKH U BHAA XUMHUYECKOM
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIINXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukarus XMMHUYECKUX pPEakIuil M0 pa3IMYHbIM MPU3HAKAM (IO YHCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsitTne o ckopoctu xumuyeckoil peakuuu. [lonarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTepOoreHHbIX peakuusax. [loHarue o
karanuze. [loHsATHe O XuUMHUUYeCKOM paBHOBecHHM. @DaKTOphl, BIMSIONIME HA CKOPOCTh
XUMHUYECKON PEaKMU U MOJI0KEHUE XUMUUECKOTO PAaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HME YPABHEHHH OKHCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALMU. DIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUsS peakiuil. CBOICTBa KHCIIOT, OCHOBaHUM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIEeCTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCIIOT, Imenouyedl M cojiell (BO3MOXKHO MCIIOJIb30BaHHE BUEO MaTepuasoB), MPOBEIECHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (FOpeHHe, peakluu pa3iokKeHHs, COEAUHEHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTpPOEHHs aTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XuopoBosopond. ConsHas —KHCIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YCHHE,
npuMeHeHue. [leiicTBre Xopa ¥ XJI0pOBOJOPOIa Ha OPraHu3M 4eJloBeKa. BaxkHelue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPOIHbIE MOJUGUKALMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOICTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmue Kkak MpeacTaBUTENs Kjacca KHUCIOT M crneuupuyeckue). XHUMHUYECKHE peaKIMH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupone. XHMHYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Ccpebl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHSA. A30T, pacopocTpaHeHHWe B Mpupojie, (U3NYecKue Hu
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KadecTBeHHas peakuMss Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJy4eHHeE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHUE BO3MyXa, MOuBbl M BOA0EMOB). Pocdop, amnorponHble MoAUpUKAIUU
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 AaTOMOB,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoie, pu3nvecKkre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunel yriaepona, ux (pU3NYECKUe W XUMHYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIC OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
CONM, WX (pU3MUECKHEe W XMMHYECKHE CBOMCTBA, IMOJY4YeHHWE W 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, 9TaH, OJTWUJIEH, AalleTUJIEH, 3TaHOJ, TIJHUIEPUH, YKCycHas kucioTa). I[lpupoansie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeka. MarepuaibHOE €TUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kuciote. CHIIMKAThI, MX UCIIOJIb30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue oO0pas3l0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUEOMATEpPHANiOB), O3HAKOMIJICHHE C oOOpa3lamMu XJIOpPHUAOB (TajJOreHHIoB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, M3yUeHHE XUMUYECKHX CBOWCTB pa30aBIICHHON cepHOU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, CcoOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCTOJb30BAHUE BUAEOMATEPUATIOB), M3y4eHHE MOJIENIel KPHCTAIMUECKUX PElETOK aiMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U M3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJEHHE KaYeCTBEHHBIX peakuuil Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XWMHUYECKUX DSJIEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psl HaNpshkeHUW MeTaioB. Du3MYecKne U XUMUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounble MeTasuIbL: TTOJI0KEeHUE B [leproinueckoi cuCTEME XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJUIOB U UX COCIUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHII, TUIPOKCU, coitn). JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUSI. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCH/IA ATFOMUHHSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHAA KalbIMs U HATPUS C BOJOH (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHKe W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IIAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHellne MeTaljibl U UX COCTUHEHUS.

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.

XUMUYECKOe 3arpsi3HEHHE OKPYKaIoIel cpefbl (MpeAenbHas TOMyCTUMAash KOHIIEHTPAIIHsI
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBSI3€M MPU U3YUYEHHHM XUMHH B 9 Kiacce OCYILECTBISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLMXCS] CACTEMHBIMU JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmie ecTecTBEHHO-HAYYHbIE IOHSTHSA: HAYYHbIM (aKkT, TUHOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, DJJIEKTPUYECKUH 3apsl, MPOBOJHHUKH, IOJYIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIae€Mbl€, TOIJIMBO, BOJAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJAbTaThl OCBOCHHS IMPOTPAaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0/ OOYUEHHSI XUMHUHU B €IUHCTBE y4eOHOI U BOCIIUTATEIBHOM JEATEIILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHUCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU [IEHHOCTSMH, HMPUHATHIMH B OOIIECTBE MPaBHJIAMH W HOPMaMH IMOBEICHHUS U
CIOCOOCTBYIOT MPOIIeCCaM CaMOITO3HAHHUS, CAMOPA3BUTHS M COLMAIN3AIINN 00yJaIOIIHXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAKAIOT TOTOBHOCTH OOYJAIOIIUXCSA PYKOBOJCTBOBATHCS
CHCTEMOM MO3WTHUBHBIX [EHHOCTHBIX OPHUEHTALMI M PACIIMpPEHHE OIbITa JEATCIHHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHHS K OTE€YCCTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACIIC[INIO0, MOHUMAHMs 3HAYCHHS XMMHYCCKOW HAyKd B JKM3HH COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OpPMAIME O MEPEIOBBIX JTOCTHKEHUIX U OTKPBITHIX
MHPOBOM M OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 yCTpOMHCTBE
MHpa 1 00IIEeCTBA;

2) rpasKIaHCKOr0 BOCIIUTAHHUS:

MPEACTAaBICHHS O COLHAIBHBIX HOpPMax W IpaBHJIaX MEKIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE, KOMMYHHKATHBHOU KOMIIETEHTHOCTH B 00IIECTBEHHO II0JIE3HOM,
y4eOHOMCCICIOBATEILCKON, TBOPYSCKOH M JAPYrUX BHIAX JEATCIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM IESITEIBHOCTH MPH BIMOJHEHNUH YUCOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMOJHCHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3[aHMHM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aWMOIOHUMAHHUIO W B3aUMOTIOMOIIM B IMPOIECCe ITON ydeOHOW AeATETBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJICHHE W TIOCTYNIKHM CBOMX TOBApHINEH C MO3WIIMH HPAaBCTBEHHBIX U
MPABOBBIX HOPM C YUETOM OCO3HAHHS MOCIICICTBHUIA MOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PCHUYCCKHE  TPEJCTAaBICHHS O  BEIMIECTBE W  XUMHUYECKOH  pEaKIuw,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M COCTABISIONINE OCHOBY JUIS
MOHUMAHUS  CYIIHOCTH HAay4yHOW KApTUHBI MHUpPA, MPEIACTAaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOTHOM CPelol, O poJin
XMMUU B TIO3HAHUH STHX 3aKOHOMEPHOCTEH;



MO3HABATEIbHBIE MOTHBBI, HAMPABJICHHBIC HA TIOJyY€HHWE HOBBIX 3HAHUU MO XHUMHH,
HEOOXOMUMBbIC M1 OOBSCHEHUs HAONIOaeMBbIX TPOIECCOB W SBJICHMIA, IMO3HABATEIHHOM,
MH()OPMAIMOHHON M YUTATEIIbCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATYpPOU, NOCTYIMHBIMH TEXHUYECCKHUMH CpPEICTBAMU
MH()OPMAMOHHBIX TEXHOJIOTUH;

MHTEpPEeC K OOYYEHHI0 W TO3HAHWIO, JTFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TIPOSKTHOW M HMCCIEAOBATEIBCKON JEATCIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIICHHOCTH U YPOBHS OOy4YCHHUS B JabHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HAHUE I[EHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKH3HU, OCO3HAHWE TIOCIEJACTBUM W HENPUITHE BPEIHBIX
MpUBBIUEK (YHOTpeOJEHUsI aJKOroJis, HAPKOTHKOB, KypeHMs), HEOOXOIUMOCTH COOIIIO/IEHUS
npaBuil O€30MACHOCTH TMPU OOpAIIEHUH C XUMHUYECKUMHU BEIIECTBaMU B OBITY W peajbHOU
KU3HH;

5) Tpy10BOr0 BOCIIUTAHUSI:

HWHTEpEC K MPAKTUUECKOMY M3y4EHUI0 TPOQECcCHil U Tpyia pa3IndHOTO POJa, YBaXKECHHE K
TPpyy W pe3yiabTaTaM TPYIOBOH EATETLHOCTH, B TOM 4YHCJI€ Ha OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHWA TI0 XUMHUH, OCO3HAHHBIM BBIOOP HHIUBUIYATBHOW TPACKTOPUHU
MPOIOJDKEHHST 00pa3oBaHMsl € y4ETOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTH K XHMUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHENTHOW MpOo(ecCHOHATBLHOU JESITEIbHOCTH H
Pa3BUTHS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHLCS B MTPOPECCHOHAIBHON CPEJIC;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

9KOJIOTMYECKHU 11€1ecO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBaHMs, MOHUMAHUE LIEHHOCTH 370pPOBOr0 M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M MCHXUYECKOMY 3J0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBI 0€30TIaCHOTO TTOBEJCHUS TIPU pabOTe C BEIIECTBAMHU,
a TaKKe B CUTYalUAX, YTPOKAIOIIUX 30POBbIO U KUZHHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MOJy4aeMble MPU HM3YYEHUHM XUMHUHU, UISI PELICHUS
3aJla4, CBSI3aHHBIX C OKPYKaoIIel MPUPOIHON CPeoil, sl OBBIIICHUS YPOBHS SKOJIOTHUYECKON
KYJIBTYpPbI, OCO3HAHHUS INI00ATBHOTO XapakTepa SKOJIOTHUECKUX MpoOJieM U MyTed WX peuieHus
MOCPEJICTBOM METO/IOB XMMHH, SKOJOTHUYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBAThCS UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe meramnpeaMeTHBIX pPe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUS
MHPOBO33pEHUs OOIICHAYYHbIE MOHATUS (3aKOH, TEOPHsl, MPHUHIIUII, TUIIOTE3a, (PakT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeaIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI M3 ATUX MPeaAMeTOB (OPMUPOBATH MPEJICTABICHUE O
LEJIOCTHOM HAy4YHOUW KapTWHE MHpa, U YHHUBEpcalbHbIe yueOHbIE AeWCTBUS (IIO3HABATENIbHEIE,
KOMMYHHKATHBHBIC, PETyISTUBHBIE), KOTOPbIE OOECHEeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEILHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YUeOHOU eI TeNbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3zoBble 1ornyeckue 1eMcTBHA

YMEHHsI UCIOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUIEHUS TPH OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XHMHUYECKUX TMOHATHH (BBIAEHATH WX XapaKTepHbIE TMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JIPYTUMH MOHATHSMH), UCIIOIB30BATh MOHSATHUS AT OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUMN, BBIOMpATh OCHOBAaHWS M KPUTEPHH I KIACCH(PUKAIIUU



XMMUYECKUX BEUIECTB M XUMUYECKUX PEaKIUil, yCTaHABJIMBATh IPUYMHHO-CIICACTBEHHBIE CBS3H
MEX]ly 00BbEKTaMH M3Y4EHUS], CTPOUTH JIOTHYECKUE PACCYXKICHHs (MHIYKTUBHBIC, 1€ yKTUBHBIC,
110 aHAJIOTUH), AETaTh BBIBObI M 3aKIIFOYCHUS;

yYMEHHUE NMPUMEHATh B MPOIECCe MO3HAHUS MOHATUSA (MPEIMETHBIE U METalpeIMETHBIC),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MPUMEHSIEMBIE B XUMHH MOJIEIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XUMUYecKass (GopMmylla W ypaBHEHHE XUMHYECKOW peakuud — TpU pEHIeHudu y4deOHo-
MO3HABATENBHBIX 3a7ad, C Yy4ETOM OTUX MOJICNBHBIX TIPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBCHHBIC NMPU3HAKK H3y4aeMbIX OOBEKTOB — XHMHUYECKHX BEUIECTB H
XAUMUYECKUX PEaKIUi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJAEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBaresbcKue AeiicTBUS:

YMEHHE HCIOJIb30BaTh TOCTABICHHBIE BOMPOCHI B KadeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKkKe B KauyecTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpEeTeHNE OMBITa O TUIAHWPOBAHHWIO, OPraHW3allid W TIPOBEICHHUIO YYEHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TIPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro
pe3yibTatr, (GopMyITHpOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

PadoTa ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATM3UPOBATh U HHTEPIIPETUPOBATh HH(POPMAITHIO Pa3TUIHBIX BUIOB
1 GOPM MPECTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYyJISIpHAS JIUTepaTypa
XAMUYECKOTO COJCpKaHUs, CIPAaBOYHBIE IMOCOOMs, pecypchl MHTepHETa), KPUTHYECKU
OIICHUBATh MMPOTHBOPECUMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yYMEHHUE MPUMEHSTh PAa3JIMYHbIC METOIBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMAIIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAUMBIX JUTS BBHITIOJTHEHUS YIEOHBIX U TO3HABATEIBHBIX 3a71a4
OTPENENIEHHOTO THUIA, MPHOOPETEHUE OIbITa B O0JACTH MCIOJIb30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYIbTYPO aKTUBHOT'O HCIIOJB30BAHHS PAa3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIBHYIO (OopMy TpejicTaBiIeHUs
nHGOpMAIIMA ¥ WILIIOCTPUPOBATH pElIaeMbIe 3a/Ia4d HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHUE HCIOJIb30BaTh U aHAJIU3UPOBATh B Tpolecce y4eOHOW M HCCIEI0BATEIbCKON
JESTeTbHOCTH HH(OPMAIIHIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO X035HCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIICH TPUPOTHON CPEJIbI.

KoMMmyHHKaTHUBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eiiCTBUS:

yYMEHUS 3aJaBaTh BONPOCHl (B XoJe auasiora W (WIM) JAUCKYCCHUU) TIO CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATh CBOW TPEHJIOKEHHS OTHOCHUTEIHLHO BBITIOJTHECHUS
MPEUI0KEHHOW 33]1auW;

YMEHHUSI IPEICTABIATH MOTyYeHHbIEC PE3yAbTaThl TO3HABATENBHOMN AEITEILHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaTh MPEe3CHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (JJabOpaTOPHOTO OIbITa, J1a0OpaTOpHOW pPabOTHI MO MCCIETOBAaHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IMO3HABATEIbHON U
HCCIIEIOBATENILCKOM JEATENbHOCTH NPU PEIIEHHH BO3HHKAIOIIUX MpOoOJeM Ha OCHOBE YuéTa
oOIMX HMHTEPECOB M COTJACOBAaHMS MO3MLUH (0OCYXJEHHsS, OOMEH MHEHUSMH, «MO3TOBbIE



LITYPMbI», KOOpJUHALMSI COBMECTHBIX JEHCTBUM, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IPYTHE).

PeryasitTuBHble yHMBepcaJIbHbIe YUeOHbIe NelicTBUSA:

YMEHHME CAMOCTOSITENIbHO ONPENENATh 1IN JESTEIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBaTh M NPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOKO JAEATEIBHOCTH, BBIOMPATH
HanOosiee APQPEKTHBHBIE CIOCOOBI pemieHHs YYeOHBIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKEHHBIA AJITOPUTM JIEHCTBHM IpU
BBIIIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4E€HHsS HOBBIX 3HAaHUM 00 HU3yyaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKIUAX, OLIEHUBATh COOTBETCTBHE IOJIyUEHHOTO PE3yJIbTaTa 3asBJICHHOM 1IeNu,
YMEHHE UCII0JIb30BaTh U AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 3aJJaHUM.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3ylIbTATOB IO OCBOCHHMIO OO0SA3aTEIBHOTO COJEpKaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON pabodeld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyyarolUMMuUCsl HaydHble 3HAHUS, YMEHMsI U CIOCOObI JEHCTBUM, crenupuyeckue is
peIMeTHON obnacTu «XHUMHSD», BHUAbI JESATENBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpETAINH, TPEo0O0pa30BaHNIO U MPUMEHEHHUIO B PA3IMUHBIX Y4E€OHBIX U HOBBIX CUTYalLIUSX.

K koHiy oOyueHnus B 8 kiacce mpeaMeTHbIE pe3yibTaTbhl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSITHUNA: aTOM, MOJIEKYJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMech (OJHOpPOIHAs U
HEOJHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENbHAas aTOMHas M MOJIEKYJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHas Macca, MaccoBas J0JII XMMHUYECKOTIO
JJIEMEHTa B COEAMHEHHM, MOJIAPHBIM OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJb,
NIEKTPOOTPHULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKasl peakius, KiIaccupuKaus
peaKIMii: peakuy COCAUHEHUS, PeaKUN PAa3JI0OkKEHNs, PEaKIIMK 3aMELICHUs, PEaKIIUU
0o0MeHa, K30- U IHJIOTEPMHUYECCKUE PEAKIINH, TETUIOBOK 3(PQEeKT peakiuu, siapo aToma,
JIEKTPOHHBIA CJIOW aToMma, aTOMHas OpOMTalb, PagUyC aToMa, XUMHUYECKas CBS3b,
NOJIApHAsi M HENOJISIpHAs KOBAJEHTHAs CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10JIs1 BellleCTBa (IPOLIEHTHAsI KOHIEHTPALUs) B pacTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX IOHATHUM W MPUMEHATH 3TU
MOHATHUS MPU OIMCAHUY BEILIECTB U UX IPEBPALCHUM;

® UCMOJb30BATh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBlIeHHs (OpMYJT BELIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIMA;

e OIpeAesisaTh BAJIEHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEIUHEHUSX, CTEICHb
OKHCIICHHMSI JJIEMEHTOB B OMHApHBIX COEAMHEHMSX, MPHUHAJICKHOCTh BEIIECTB K
ONpesieNIéHHOMY KJacCy COEIMHEHHH 1o QopMmylaMm, BHJ XUMHYECKOW CBS3U
(KoBaJIeHTHAsl U HNOHHAs1) B HEOPTaHUYECKUX COCTUHEHHUSX;

e packpsiBath cMbici Ilepuoguueckoro 3akona JI. M. MenaeneeBa: 1€MOHCTPUPOBAaTh
[IOHMMAaHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX DJJIEMEHTOB OT MX
nonoxkeHuss B llepuoanueckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO y4€HUS, 3aKOHa ABOTrajpo;

e ONHCHIBaTh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoandeckoit cucrembl
XMMUYECKHUX 3JEMEHTOB: pasziMyaTh MOHATUS «IJIaBHas moArpynmna (A-rpynmna)» u
«mobounas moarpynna (b-rpymma)», Manble u OonblINe NEPHOABI, COOTHOCHUTH
o0o3HaueHus, KoTopele UMeroTcss B Tabnuue «llepuonnyeckas cucremMa XUMHUYECKUX
anemeHToB Jl. 1I. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKaMH CTPOECHHSI aTOMOB



XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO JJIEKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATh XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YMCIy W COCTABY Y4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIacCOB,  TOATBEPXKJas  OINHUCAHME TMpUMEpaMU  MOJICKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYCCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4ECTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUICCKUX IPEBPAIICHUIA B Pa3JIMYHBIX YCIOBHSIX;
BBIYUCIISTH OTHOCUTEIBHYIO MOJIKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa TI0 (popMysie COeTUHEHH I, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 0 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OTIEPAIIMU MBICIUTEILHON JEATEIHPHOCTH — aHAJIN3 U CHHTE3,
cpaBHEHHUE, 0000IICHNE, CUCTEMAaTH3allUI0, KIAaCCH(UKAIINIO, BBISBICHUE MPUINHHO-
CJIEACTBEHHBIX CBSI3€M — JUISi M3YYEHUs CBOMCTB BEIIECTB M XMMHYECKHX PEaKIHi,
€CTECTBCHHO-HAyYHbIE  METOJbl  TO3HAHUS  —  HAONIOJICHWE,  W3MEpPCHHE,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

ClIeoBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCY/IOM U JTaOOpaTOPHBIM
000pyIOBaHWEM, a TAKXKE IMPaBWJIaM OOpalieHusi C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTA00PATOPHBIX XUMHUYCCKUX OTBITOB TI0 TOJTYYCHHIO
U CcOOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMPEACIEHHON MacCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, peHopTaaent, METHIOPaHXK U IPYTHUe).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y 0OYUaIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX IMOHATHUH: XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJICHTHOCTD,
IEKTPOOTPHULATEILHOCTD, CTENEHb OKUCIICHHs, XMMMUYECKas pEeakLHs, XUMUYECKas
CBSI3b, TEIUIOBOW 3((EKT peakluu, MOJib, MOJISIPHBIA 00BEM, PAacTBOP, HIEKTPOJIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIMTUYECKAs AUCCOLMAIMS, peakUUM HOHHOro OOMeHa,
KaTaJn3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble W HeoOpaTUMblEe pPEaKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIMUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJIEHHE, AIJIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(koBaJleHTHAsi, WOHHAs, METAJUIMYECKas), KpUCTaUIM4ecKas perérka, Koppo3us
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM pEaKUuu, MpeNeibHO JIOIyCTHMast
koHueHTpauus [[JIK BemecTna;

UJUTFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMWYECKUX IIOHATHA WU IPUMEHATH OTU
MIOHATHS IIPU ONIMCAHUU BELIECTB U UX IIPEBPALECHUN;

UCIOJb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJISI COCTaBJie€HUS (OpMya BeLIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINL;

OIIPENENATh BAJICHTHOCTb U CTENEHb OKUCICHUS XUMHUYECKUX DOJIEMEHTOB B
COCIMHECHUAX PA3JIMYHOIO COCTaBa, NPUHAUICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHHWH 1Mo ¢opmynam, BHJI XMMHUYECKOH CBS3M (KOBaJEHTHAs, MOHHAs,
MeTaJuInyeckas) B HEOPraHMYECKUX COEIUMHEHHUSX, 3aps] HMOHAa M0 XHUMHYECKOH



¢dopmye, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHMUYECKHX COCAWHEHHM, THII
KPUCTAJUIMYECKOM PEIIETKY KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbica Ilepuoaumueckoro 3akona [[. M. MenzaeneeBa u 1eMOHCTPUPOBATH
€ro NOHMMAaHME: ONHUCHIBATh U XapaKTepu30BaTh Tabamunyo Gopmy Ilepuomuaeckoii
CUCTEMbl XMUMHYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noxarpymna (A-
rpynmna)y u «mobouyHas mnoxarpynmna (b-rpymma)», mamble W OONbIIME TEPHOJIBI,
COOTHOCHTH 0003HAu€HHs, KOTOphIE HUMEIOTCA B IEPHOAMYECKOW Tabiume, ¢
YHUCJIOBBIMHM XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U
3apsia sizIpa, o0Iee YUCiIo AEKTPOHOB M PACHPECTICHHE MX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B WM3MEHEHHH CBOWCTB OJIIEMEHTOB U HX
COEIMHEHUI B IpeJiesiax MaJbIX MEPUOJIOB U TJaBHBIX MOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(PUIMPOBATh XMMHUYECKHUE JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (10 YHMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCIEHNSI XMMHUECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBaTh) 0OIIME U cHenuduueckue XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMCAHUE MPUMEPAMU MOJIEKYISPHBIX U
HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHII;

COCTaBJISITh YPABHEHUSI SJICKTPOJIUTHUYECKON JUCCOLIMAIIMU KUCIIOT, IIEJI0UYEH U COJIeH,
MOJIHBIE U COKpPAILIEHHBIE YPaBHEHUS PEAKIMI MOHHOTO OOMEHa, ypaBHEHUS PEaKIIHii,
MOATBEPKAIONIUX CYIIECTBOBAHHE T€HETUYECKOM CBS3M MEXAYy BeLIeCTBaMU
Pa3INYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MNOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOMXKHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAILECHHUM B PA3JINYHBIX YCIOBUIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa Mo (popMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOMN PEaKIUU;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMUYECKOM TMOCyIoW U J1ab0paTopHBIM
o0opy/noBaHHEeM, a TaKkxke MpaBuia oOpalleHUs C BelIeCTBAMU B COOTBETCTBHH C
HWHCTPYKIHUSMHU TIO BBITIOJHEHUIO JTa0OPATOPHBIX XUMUYECKHX OTBITOB MO IMOJTYYEHHUIO
1 coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKLUHU, MOJATBEPXKAAOIINE KAUeCTBEHHBIM COCTaB Pa3IMYHBbIX BELIECTB:
pacrmo3HaBaTh OMBITHBIM IMYTEM XIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, Qocdar-,
CWIIMKAT-, cynb(haT-, TUIPOKCHI-UOHBI, KATUOHbBI aMMOHHUS M HOHBI H3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHON NEATEIbHOCTH — AHAIW3 M CHHTE3,
cpaBHeHHe, 00O0OIIeHHe, CHCTEeMaTU3allUIo, BBIIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUI1 M3Y4YECHMsI CBOMCTB BEIECTB M XMMHMUYECKUX PEAKLUN, ECTECTBEHHO-
Hay4yHble METOJbl TO3HAaHUS — HAOIMIOAEHHE, W3MEpPEeHHEe, MOJEIUPOBaHUE,
9KCIEPUMEHT (PEAJIbHBIN U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE

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

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
v 2 popyz JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMu4ecKasi peakius. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust koau4ecTBa, MacChl
17 BCIIICCTBA 110 YPABHCHUSAM XUMHYCCKHUX bubmorexa IOK
B . M https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanuss XaMUuecKuX peakiiuii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
8 > P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHIE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 AHanmu3 KOHTPOJIBHOM paboThl. Bo3myx bubnuoreka [IOK

— cMech ra3zoB. CocTaB BO3yXa.

https://m.edsoo.ru/ff0d448e
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Kucnopon — snemeHT u npocroe
BelecTBo. O30H.

duznueckue 1 XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22 KHCIOPOJA (PEAKLUHH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOsI MoJTydeHust KHUCIOpOoia B
23 1a00paTOPHH U TIPOMBIIUIIEHHOCTH. brbmmorexa [OK
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPABHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
25 3arp;{3HeIEHeq])303)1yy§<a, CIocoObI z:ro bubnmorexa [JOK
https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaIleHuUs
Huctpykax o Th. IIpaktuueckas
26 pabota Ne 3 o Teme «Ilomydenne u bubnuoreka [IOK
coOMpaHue KUCIOPO/1a, U3YYCHHE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ffod4ddo
08 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [JOK
29 Homstite o KHETOTAX 1 COTIX https://m.edsoo.ru/ff0d50d2
Crnioco6bl mosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 Wucrpykrax no Th. Ilpaktnueckas bubnuoreka [IOK
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pabota Ne 4 o teme «Ilonydenue u
coOupaHue BOIOPO/Ia, U3y4CHHE €ro
CBOMCTB»

https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM Ta30B. 3aKOH

bubmmoreka [{OK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienns o0b€Ma, KOJIMYECTBa
33 BEII[ECTBA Ia3a 10 €ro0 U3BECTHOM bubmorexa HOK
n Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruucnenust 00€MOB ra3oB 1o
34 ABHEHHIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
P N P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBaHui. [loHsarre 00 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. Hachienasie
37 Y HEHACHIIIICHHBIC PAacTBOPHL. MaccoBas bubmorexa IOK
p PEL https://m.edsoo.ru/ffod5b40
JI0JISI BEIIECTBA B PACTBOPE
Huctpykrax o Th. [Ipaktuueckas
38 pabota Ne 5 o Teme «IIpuroToBiieHue bubnuoreka [JOK
pacTBOPOB C ONMPEICTEHHON MaCCOBOM https://m.edsoo.ru/ff0d5eba
JI0JICH pacTBOPEHHOTO BEIIECCTBAY
39 KounTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
AHanu3 KOHTPOJBHOM pabOTHI.
40 Oxcupl: cocTaB, Kiaaccu(puKaIus Bubmmorexa LIOK
AR ’ HIL https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
41 [Tonmyuenue u XuMu4eCKHe CBOWCTBA bubnuoreka [IOK
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KHCJIOTHBIX, OCHOBHBIX U aM(bOTepHBIX

https://m.edsoo.ru/ff0d664e

OKCHUJIOB
42 OcHoBaHusI: COCTaB, K1accuuKaIms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUM. https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOE(SLII) TIOJT )eHI/ISI XHMHqZSKHe bubmorera [JOK
Ny YHEHI https://m.eds00.ru/00ad9474
CBOMCTBA
Huctpykrax o Th. [Ipaktuueckas
pabota Ne 6. Pemienne
47 SKCIIEPUMEHTAIBHBIX 3a71a4 10 TEME bubmorexa LOK
P https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COEIUHEHUIN
48 I'enernueckas cBsi3b MKy KiaccamMu bubnuoreka [JOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
49 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HaHUMU. https://m.edsoo.ru/00ad9ch2
KounTtponsnas pa6ora Ne3 mo teme
" bubnnoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEMHEHU M
AHanu3 KOHTPOJIbHOH paboTsl. [TepBbie
bu6mmoreka [JOK
51 MOTBITKY KITACCH(PUKAIIUU XUMUYECKUX

aneMeHTOoB. [loHsATHe 0 rpynmax

https://m.edsoo.ru/00ad9ffa
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CXOJHBIX 3JICMCHTOB.

[Tepuonnueckuii 3aKOH U

bubmmoreka [{OK

52 [Tepuomuueckas cucrema ec
PHOIHHCCKAR CHETEMA XUMHIACCRUX https://m.edsoo.ru/00ada52c
anemeHToB JI. 1. Meneneera
53 [Tepuoapl, TPyIIIbL, TOATPYIIIIHI bubmorera [JOK
P > TPYIIH, Py https://m.edso0.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0UeK
. bubnuorexa [JOK
55 aTOMOB 25ieMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menaeneena
XapaKkTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leprnoandeckoro 3akoHa ajis
pa3BUTHS HayKu U TipakTuku. /. . bubnuoreka [IOK
57 .y
MenneneeB — y4EHBIH, MTEIAror U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPUIIATEILHOCTh AaTOMOB bubnuoreka [JOK
XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas XuMHu4yeckas CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XUMHAYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCICHUS bu6mmoreka [JOK
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https://m.edsoo.ru/00adae28

63 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 OKHCIIUTEIN U BOCCTAHOBUTEIIH 1 httos://m.edsoo.ru/00adb076
65 KonTtponsHas padota Ne4 mo Teme 1 bubmmorexa [IOK
«CTtpoeHne atoMa. XUMHUECKasi CBSA3b) https://m.edso0.ru/00adb486
66 AHanu3 KOHTPOJILHOM pabOTHI. 1 bubnuorexa [JOK
O06o001enre U cucTeMaTru3aius 3HaHU https://m.edsoo.ru/00adb33c
. bubmuorexa [JOK
67 00606 1
ODIICHHE I CHCTEMATHAIA SHAHIH https://m.edsoo.ru/00ad9cb2
68 O0o0IIeHre U CHCTeMAaTH3alns 3HaHU N 1 lr?gg?;;f;igﬁﬁfo d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

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

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

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

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

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

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

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 muccoranuu. CHibHBIE U cl1a0bie bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubnmorexa LOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 I1 7
OHATHE O THIPOJIHZE COJICH https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
Huctpykrax o Th. [Ipaktuueckas
16 aborta Ne 1. «Perrenue Eubmorexa HOK
p o https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAJIBHBIX 337129
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA. https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAXY
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

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

Nucrpykrax no Th. [Ipaktuueckas
pabota Ne 2 mo teme «llomyuenue

bubmmoreka [{OK

20 COJITHOM KUCJOTBI, U3yYEHHE €& https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenus mo ypaBHeHUSIM

21 XUMUYECKUX PEAKIUM, €CITN OJIUH U3 brbmmorexa [OK

https://m.edsoo.ru/00ade488

peareHTOB JIaH B U30BITKE

29 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.

23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B IpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0pO, CTPOCHHE, bubnuoreka [IOK

24 .
(br3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,

25 (bu3UYecKre 1 XUMUYECKHUE CBOMCTBA, bubmorexa HOK

https://m.edsoo.ru/00adea28

MIPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIeKAIIHIE B
OCHOBE IIPOMBIIIJICHHOTO criocoba

26 MOJTYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl

97 Brrancienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK

MPOIYKTa peaKkuu

https://m.edsoo.ru/00adec8a
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OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpynisl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28
B IIpHUpoJe, (pU3NIecKue U https://m.edsoo.ru/00adeea6
XHMHUYECKHE CBOMCTBA
AmMMak, ero (pU3NYECKHE U

29 XUMHYECKHE c?;oﬁCTBa MOJTyYeHHUE U brbamorexa [OK

’ yi https://m.edso0.ru/00adf004
MIPUMCHCHHE
Hucrpykrax mo Th. ITpakTuueckas

30 a60TpayJIifo 3 mo Teme «11310.]1 cHUE bubmorexa HOK
P B ytf https://m.edsoo.ru/00adf180
aMMUaKa, U3ydeHue ero CBOMCTB)»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

32 00peHnii. XUMUYECKOE Bubmmorexa [JOK
YAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMHU a30Ta
®ochop. Oxeua docdopa u

33 Cpocgo pHa;I KI/I(?J'I(E))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHNE CBOMCTBA, IMOTYUCHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yriepon, pacnpocTpaHeHHe B

35 npu 1(3) Iel EI/IBI/I?‘IGCKI:/IC Y XUMUYECKHUE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOMCTBa
bubnmuoreka [JOK
36 Oxcuppl yriaepoaa, ux pusudeckue u 1

https://m.edsoo.ru/00adfebe
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XMMHUYECKUE CBOMCTBA.
DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
https://m.edso0.ru/00ae006¢
Nucrpykrax no Th. [Ipaktuueckas

38 pabota Ne 4 o teme "[lonyuenue bubnuoreka [JOK
yriekucioro raza. Kauecrsennas https://m.edsoo.ru/00ae027e
peakius Ha KapOoHaT-uoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubamorera LOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
40 Kpemuuii u ero coeaunenus bubamorera LOK
https://m.edso00.ru/00ae080a
Huctpykrax o Th. [Ipaktuueckas
pabota Ne 5. Pemenne
41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmmorexa [OK
. https://m.edso0.ru/00ae0bf2
«BaxHeiimme HeMeTauIbl U UX
COCTUHCHUSDY
KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX bubmmorera [JOK
https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO61rast XxapaKTepUCTUKAa XUMHUYECKHUX
3JICMEHTOB — METaJIJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJUIMYECKask KpUCTaUIMIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmoreka [JOK
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DIEKTPOXUMHUYECKUN P
HaIIpSHKEHUH METaJUIOB

https://m.edsoo.ru/00ael156

OO0mre cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKLIUN, bubnuorexa LIOK
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
46 [TonsiTHE O KOPPO3UH METAIIIOB bubnuorexka LIOK
https://m.edsoo.ru/00ae1278
bu6moreka [IOK
47 [lenotrre MeTaLIb https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
Kajus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KaJIbIIU bubmorexa LOK
https://m.edsoo.ru/00ael5e8
O0001IeHNEe U cUCTEMATU3 AL
51 3HaHuil. [IpomexxkyTouyHas arrecranus
(koHTpOJBHAS padoTa) 3a 2023-2024
y4eOHBIN TOJT
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
Huctpykrax o Th. [Ipaktuyeckas
53 pa60TpayJIif9 6 1o Teme "}l;(éCTKOCTB bubmorexa LIOK
. " https://m.edsoo.ru/00aelae8
BO/JIbI U1 METO/IbI €€ YCTPAHEHUS
54 JR— bubnmuoreka [JOK

https://m.edsoo.ru/00aelc64
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55 AmdoTepHbIe CBOIICTBA OKCHIA U bubmuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01eHre U cucTeMaTu3arus
3HAHUH
Nucrpykrax no Th. IIpaktnueckas
pabota Ne 7. Pemenne
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmorexa TOK
. https://m.edsoo.ru/00ae3de8
«BaxHeue MeTaibl 1 UX
COCTMHCHUS
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIa TIPOIyKTa
peakuu
61 O06o01IeHre 1 cucTeMaTru3amus
3HaAHUH
KontponbHas padota Ned4 o teme
62 «Baxuenme MeTaIbl ¥ UX
COCTMHCHUS
63 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK

OKpYXarollen cpebl

https://m.edsoo.ru/00ae4270
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65 Ponb xumuu B periennn 1 bubmuoreka [IOK
HKOJIOTUYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
PesepBHeIit ypok. O600IICHNE 1 bubnuorexa [JOK

66 . 1
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/00ae0d0Oa

67 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHUCTEeMaTU3alusl 3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001IeHNE U 1 bubnuorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIJMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensiu O.C., OctpoymoB U.I'., Cnagkos C.A., AKIIMOHEPHOE OOIIECTBO
«3parenscrBo «lIpocsemenue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB W.I'., CnagkoB C.A., AKIIMOHEPHOE OOIIIECTBO
«3narenscTBo «lIpocsemenue»

INa6puensn O. C., Cnagkos C. A., OctpoymoB U. I'. Xumus. Pabouas tetpanp. 8 kiacc. YueOHoe
nocobue 11 0011e00pa3oBaTeNIbHbIX Opranu3aiuii. AKunoHepHoe oouectso "M3gaTenbcTBo
"IIpocBenienue"

INa6puensn O. C., Cnagkos C. A., OctpoymoB U. I'. Xumus. Pabouas terpaas. 9 knacc. YueOHoe
nocobue A 06111e00pa3oBaTeNbHBIX Opranu3aiuii. AKunoHepHoe oouiectso "M3gaTenbcTBo

"IIpocBenienue"”

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
INa6puensn O. C., OctpoymoB U. I'., Cnagkos C. A. Ypoku xumuu B 9 kitacce. Metonuueckoe

nocobwue. U3n-Bo "[Ipocsemnienune”, 2023.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
https://fipi.ru/?ysclid=Imxpbp3kx9386662692
https://100ballnik.com/?ysclid=Imxpfx1vfm944370745
https://chem-ege.sdamgia.ru/?r ysclid=Imxpilzlei941098421

https://inf-oge.sdamgia.ru/



http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01ab-0e3a-
alcd26d56d67?%ysclid=Imxpp5y7e¢2801748456

https://m.edsoo.ru/ff0d2be8
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