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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHK Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs COCTaBJICHA HA OCHOBE TPEOOBAHUHN K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeIILHON NPOTpaMMbl OCHOBHOTO 00IIero odpazoBanus, npeacraBieHHbx B @I'OC 00O, a takke Ha OCHOBE QenepalbHON paboueit
MPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHLIENIIMH MPETNOJaBaHus y9eOHOro npeaMera « XuMus» B 00pa30BaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanuu.

[IporpamMma no xumum Aa€T NMpeACTaBIEHUE O LENAX, oOuieil cTpaternu 00y4eHHs, BOCIMTAHUS U Pa3BUTUS O0O0y4arolIMXCsl CpelCTBaMU
y4eOHOrOo TpeaMeTa, YCTaHABIMBAeT o0sA3aTeNbHOE MPEAMETHOE COJAEpKaHHe, IpPeayCMaTpUBAeT paclpeieieHre ero Mo KiaccaMm H
CTPYKTYPUPOBAHUE IO pasacjiaM U TEMaM MPOorpaMMbl IO XUMHHU, OTIPECACTIACT KOJIMYCCTBCHHBIC U KAUCCTBCHHBIC XapPAKTCPUCTUKU COACPIKAHMA,
PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHHSI XUMHUH C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKH y4eOHOIo mpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00Yy4arOIIKXCsl, ONPEEIIIET BO3MOKHOCTH NPEAMETA ISl peanu3aiy TpeOboBaHUi K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNIbHOM IPOrpaMMBbl Ha YPOBHE OCHOBHOI'O 00111€T0 00pa30BaHusl, a TaK)Ke TpeOOBaHUH K pe3yibTaTaM 00y4eHHsI XUMUU Ha YPOBHE I1eJeit
M3YYEHHUS MPeIMETa U OCHOBHBIX BUOB y4eOHO-I03HABATEIBHOMN I€ATEIHbHOCTH 00yJaloIIerocs o OCBOCHUIO y4€OHOTO COIEP KAHMUSL.

3HaHHe XUMHHU CIIY’)KUT OCHOBOM U1 (hOPMUPOBaAHKS MUPOBO33pEHUS 00YUAIOIIET0Cs, €ro NPeCTaBIeHUI 0 MaTepHaIbHOM €JMHCTBE MUPAa,
BXKHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMHEH TPEICTABICHUS O B3aUMOTIPEBPAIICHUSIX HEPTUU U 00 IBOJIOIMN BEIIECTB B MPUPOJIE, O MYTAX
pernieHus ra00adbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPhEBOM, SHEPTETHUECKOM, TUIIEBOM M SKOJOTUYECKON 0€301MacHOCTH,
poOJIeM 31paBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alidyd BO3MOXKHOCTEHM IUIsi caMOpa3BUTHUS M (POPMHpPOBAHUS KYJIbTYphl JIMYHOCTH, €€ oOmeld u (yHKIIMOHAIHHOM
IPaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMHUPOBAHHME MBIIUICHHUS M TBOPYECKUX CIOCOOHOCTEH OOydarolmuxcs, HaBBIKOB WX CaMOCTOSITENIbHOM ydeOHOMU
JeSITeNIbHOCTH, YKCIEPUMEHTANIbHBIX U HCCIEIOBATENIbCKUX YMEHUH, HEOOXOIMMBIX KaK B MOBCEAHEBHOW >KM3HH, TaK U B Mpo¢eCcCHOHATbHOU
NesITeNIbHOCTH;

3HAKOMHUT CO CIenr(UKON HAYYHOTO MBIIICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOTO B3IUIAIa HAa €IMHCTBO MPUPOJIBI U YEIIOBEKA, SIBJISIETCS
OTBETCTBEHHBIM 3TalloM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IrPaMOTHOCTH O0YUarOIINXCS;

crocoOcTByeT (POPMUPOBAHHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K IPUPO/IE, K UETOBEKY, BHOCUT CBOIl BKJIaJl B
JKOJIOTMYECKOe 00pa3oBaHue 00yJaIOLIUXCA.

JlanHple HampaBieHUS B OOYYCHHHM XUMHUHU OO0ECIEeYMBAIOTCSA CHEMU(UKON coAepKaHUs y4eOHOro MpeaMeTa, KOTOPBIA SBISETCS
MeJaroruYecKy aIalTHPOBAHHBIM OTpa)KeHHuEeM 0a30BOM HAYKHM XUMHH Ha OTPeeIEHHOM dTarne €€ pa3BUTHSL.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIIETr0 00pa30BaHHUs OPUEHTHPOBAH HAa OCBOCHUE 00YYAIOIMIMMHUCS CHCTEMBI IEPBOHAYAIBHBIX 11O HATHI
XUMHH, OCHOB HEOPraHUUECKON XUMUU U HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX IIOHATUH OPraHUYECKON XUMUH.

CtpyKTypa coJepKaHus MPOrpaMMbl 10 XUMUH ¢(HOPMHPOBAHA HA OCHOBE CUCTEMHOT0 1M0AX0/1a K €€ n3yuenuto. CoaeprkaHue CKIaIbIBaeTCs
U3 CUCTEMbI MOHSATHI O XMMHUYECKOM JJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUM O XUMHUYeCKOW peakuuu. OO0€ 3TH CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl 10 MIPUHLIMITY [TOCJIEJOBATENLHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEJICTABICHHUM pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonueckoro 3akoHa /. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABICHUHN 00 3EKTPOJUTHYECKON AUCCOIMAIIMY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHNS pacCCMATPUBAIOTCS HA OCHOBE 3MITMPUYECKHU MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBHO
OT OJIHOTO YPOBHSI K JPYroMmy, BBINOJHSSA (QYHKUHUU OOBSICHEHHS M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHMSI M BO3MOKHOCTEM MPAKTHUYECKOTO
MIPUMEHEHUSI U TIOJTyYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHue nporpamMmbl M0 XUMHUHU CIIOCOOCTBYET (YOPMHUPOBAHUIO MPEACTABICHUS O XUMHUYECKON COCTaBIISIONIEH HAayYHOU KapTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOMN MPHUPObI, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJ/IaM MO3HaHus B Hayke. M3ydyeHne XuMuu MPOUCXOIUT C
MIpUBJICYEHUEM 3HAHUM U3 paHee U3YyYeHHBIX YueOHbIX mpeameToB: «Okpyxkaromuil Mup», «buosorus. 5—7 knaces» u «®dusuka. 7 Kiaacey.

[Ipy u3yyeHUH XUMHHM MPOUCXOIUT (POpPMHpPOBaHHE 3HAHWNA OCHOB XMMHUYECKOM HAyKH KaK OO0JIaCTH COBPEMEHHOIO E€CTECTBO3HAHMS,
MPAKTUYECKON IeATEIbHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1aya yueOHOTro IpeiMeTa COCTOUT B ((OpMHUPOBAHUU
CHUCTEMBbl XMMHYECKHUX 3HAHUW — BaXHEUIUX (AKTOB, TOHATHA, 3aKOHOB W TEOPETHYECKHX ITOJOKECHHM, OCTYIHBIX 0000IICHMIA
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HaAyKH, B MPUOOIIIEHUH K HAyYHBIM METO/1aM NO3HAHMSI ITPU U3YUEHUU BEIIECTB U XUMUYECKUX PEaKIHil, B
(hopMHUPOBAHUM U PA3BUTHH NIO3HABATENIbHBIX YMEHUHN U UX IPUMEHEHUU B y4eOHO-TI03HABATEIBHOMN U y4eOHO-UCCIIEI0BATENIbCKOM IeATEIbHOCTH,
OCBOEHHUU MpaBUJI 0€30MaCHOT0 0OpaIIeHHsI ¢ BEIIECTBAMU B IOBCEAHEBHOMN JKU3HH.

[Ipyu u3ydeHnn XMMHUHU Ha YpOBHE OCHOBHOTO 00111ero 00pa3oBaHus Ba)KHOE 3HAYCHHE TPHUOOPEH TaKue LeIH, Kak:

— (opMUpOBaHNE UHTEIIEKTYalIbHO Pa3BUTOM JMUHOCTH, TOTOBOM K caMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY PUHSITHIO
pelIeHnid, CocoOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIUMCS yCIIOBUSAM KHU3HU;

— HamnpaBlIEHHOCTh OOy4YEHHS Ha CHCTEMAaTH4YecKoe MPHOOIIeHHEe OOy4aromMXCs K CaMOCTOSATEIbHON MO3HABaTENbHOW NESTENbHOCTH,
HayYHBIM METOJIaM MO3HAHUS, POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— oOecrneyeHrue YCIOBUN, CHOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYAIOUIUMUCS OTbITa Pa3HOOOpa3HON MAEATEeIbHOCTH, MO3HAHHUS U
CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMIIETEHIIMH ), IMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE /ISl pa3IMYHBIX BUJIOB J€ATEIbHOCTH;



— (hopmupoBaHue 001IeH PYHKIIMOHATHHON M €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, B TOM YHCJIE YMEHUN OOBSCHITH M OLECHUBATD SIBIICHHS
OKPYKAIOIEro MUPA, UCIOJb3Ys 3HAHUS U OMBIT, TOJIy4YE€HHbIC P W3YYCHUH XMMUH, IPUMEHSATh X MPU PEUICHUU MpoOieM B MOBCETHEBHOMN
JKU3HU U TPYIOBOU JEATEIBHOCTH;

— ¢opmupoBaHHe Yy OOYyJaIONUXCS TYMAHUCTUYECKUX OTHOIICHWH, TOHUMAaHUS UEHHOCTH XWMHUYECKUX 3HAHUWA I BBIPAOOTKH
9KOJIOTHYECKH IEJIECO00Pa3HOr0 OBEICHHUS B OBITY H TPYAOBOM JICATEIHHOCTH B IIEJISTX COXPAHCHUS CBOETO 3I0POBbSI M OKPYXKAIOIICH MPUPOTHOH
cpensl;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHUS OOIIEYETIOBEYECKUX
LIEHHOCTEN, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NMPOQHIIS U HAPABICHHOCTH JajbHeIiero ooyueHus.

OO6miee 4yrciio YacoB, OTBEAEHHBIX JIJIsl M3yYEHUs XUMHUHM Ha YPOBHE OCHOBHOTO 00111er0 0Opa3zoBanHus, coctaBisieT 136 yacoB: B 8 kiacce —
68 yacoB (2 yaca B He/ien0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YelloBeKa. XUMUS B cucTeMe HayK. Tena u BeuecTBa. @u3ndyeckue CBOICTBA BEIECTB. ATperaTtnoe
cocrosiHue BemecTB. [oHsATHE 0 MeTOIaX TTO3HAHUS B XUMHHK. YucThie BemecTBa 1 cMecH. CriocoObl pa3/ieneHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE d1eMeHThl. CUMBOJIbI XMMHUYECKUX 31€MEHTOB. [IpocThie U cioKHbIE BellecTBa. ATOMHO -MOJIEKYJISIPHOE
yU€HHUe.

Xumunyeckass Gopmyina. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA cOCTaBa BellecTB. OTHOCHUTENIbHAsI aTOMHast
Macca. OTHOcUTeNbHas MOJIeKyJIsipHast Macca. MaccoBast 10J11 XMMHYECKOTO 3JIEMEHTa B COSIMHEHNUH.

KommuectBo BemecrBa. Mousb. MoirsipHas macca. B3anMOCBS3b KOJIMYECTBA, MACCHl M YKCJIa CTPYKTYPHBIX €IMHUIL BemlecTa. Pacy€rsl no
dbopMynaM XUMUYECKUX COCAMHEHUN.

Ouznyecknue U XUMHUYECKUE SIBICHUS. XUMUYeCcKasi peakius U e€ Mpu3Haku. 3aKOH COXPaHEHUsI MacChl BElIeCTB. XUMUUYECKUE YPAaBHEHUS.
Knaccudukanus XuMuueckux peakuuil (CoOeTuHEHHs, pa3iokKeHHs, 3aMelleHus, 0OMeHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYAOH, MpaBujiaMud paboOThl B jabopaTopuu U mpuémamu oOpareHus: ¢ 1abopaTOpHBIM 00OpPYIOBaHHUEM,
M3y4YeHUEe W omucaHue (U3NUECKHX CBOMCTB 00pa3IlOB HEOPraHWYECKUX BEIIECTB, HaOMOACHUE (pu3nueckux (IUJIaBJIEHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KUTIEHHE ¥ KOHAEHCAIUs BOJIbl) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBAaHNE METHOU MPOBOJIOKH, B3aUMO/IEH CTBHE
MeJia ¢ KUCJIOTOM ) SIBIICHNH, HaOII0ICHUE 1 OTIMCAaHNUE TIPU3HAKOB MIPOTEKAHUS XUMUYECKUX PEAKIUi (pas3ioKeHUe caxapa, B3aUMOICHCTBUE CEPHOM
KHUCIIOTBI C XJIOpUIOM Oapusi, pazioxenue ruapokcuaa meau (1) mpu narpeBanuu, B3auMoielicTBHE xere3a ¢ pactBopoM coiu meau (1), uzyuenue
CrOocOOOB pa3fiefieHus] CMeceil: ¢ MOMOUIbI0 MarHuta, (QUILTPOBAHHUE, BbIIApUBAHME, AUCTUILIALUSA, Xpomarorpadus, MPOBEICHUE OUYHCTKU
MOBapEHHOM COJIM, HAOIIOIEHNE U ONKMCAHUE PE3yIbTAaTOB MPOBEICHUS ONbITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAcChl, CO3/IaHUE MOJIesen
MOJIEKYJ (ITIapOCTEPKHEBBIX).

Baxueiinue npeacraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — aneMeHT u mpocroe BemecTBo. HaxoxkaeHue kuciopoaa B npupoje, Gu3nyeckue u
XUMHUYeCKue cBoicTBa (peakiuu ropenusi). Oxcunel. [Ipumenenune kucnopona. CrnocoObl TONydeHHs] KHUCIOpoAa B Jaboparopuu u
npoMelieHHocTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aluioTporiHas MoaupuKalus KHCIOpoaa.

TennoBoit 3(pPexT Xxumudeckoil peakiuu, TePMOXUMUYECKIE YPaBHEHUS, 3K30- U DHIOTEPMUYECKUE peaKlUU. TOMIMBO: yrojib U METaH.
3arps3HeHue Bo3/lyXa, yCUiIeHne NapHUKoBOro 3¢dekra, pazpyiieHne 030HOBOTO CIOSL.



Bopopoxa — anemeHT u mpocToe BemecTBo. Haxoxaenue Boiopoa B mpupoae, Gu3nuecKue 1 XMMHUYECKHE CBOCTBA, MPUMEHEHHE, CTIOCOObI
nony4eHus. KHucioTsl 1 couu.

Monsipublii 00bEM ra30B. Pacu€Tsl M0 XUMHUUECKUM YPaBHEHHSIM.

®dusnueckue cBoiicTBa Boabl. Boma kak pactBopureins. PacTBopsl. HachlleHHbIE M HEHACHIIEHHBIE paCTBOPBI. PacCTBOPUMOCTH BEIIECTB B
BoJie. MaccoBasi J0Jis BellecTBa B pacTBOpe. XMMHMUECKHe cBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpPOB B MpPUPOJE M B KU3HU YEJIOBEKA.
KpyroBopoT BobI B Iipupoe. 3arpsi3HEHUE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccugpukamuss Heopranmdeckux coeamHeHuit. Oxcuapl. Kiaccudukanmss okxcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHEIE,
amdoTepHbie) U HecoseoOpasyromue. Homenknarypa okcuaos. @u3nyeckue 1 XUMHUYECKHE CBOMCTBA OKcHI0B. [losryueHne okcuos.

OcnoBanus. Knaccuduxaius ocHOBaHMI: METOYN U HEpACTBOpUMBIe OCHOBaHUs. HomenkiaTypa ocHoBaHui. U3NYECKUE U XUMUUYECKHE
CBOMCTBA OCHOBaHUM. [losryueHre 0CHOBaHMI.

Kucnoter. Kmaccudukanus kuciaor. Homenknarypa kucioT. Pu3ndeckue u XMMHUECKHE CBOMCTBA KUCIIOT. Psin aktuBHOCTH MeTauioB H. H.
bekerona. [lonyueHue KUCIoT.

Comu. Homenknatypa cosieil. @u3nueckre 1 XMMHYECKHE CBOMCTBA coJiel. [losrydaenne comnent.

I'enernueckas cBs3b MEXKAY KIacCcaMU HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIpe/IeTICHHE COJIepKaHus KUCIOpoJa B BO3AyXe, MOJyYeHne, COOMpaHue, paclio3HaBaHUE U U3yUYE€HUE CBOWCTB KUCIOPOJa,
HaOJI0/IeHNE B3aUMO/ICHCTBUS BEILIECTB C KUCIOPOAOM U YCIOBHS BOSHUKHOBEHUS U MPEKpalleHus TopeHus (1oxkapa), 03HaKOMJIEHHE ¢ 00pa3iamMu
OKCHJIOB U OIMCAHHE X CBOMCTB, MOJy4eHHE, COOMpaHue, paclio3HaBaHUE U U3y4YE€HUE CBOMCTB BOJOpO/a (TOpeHne), B3auMoIeHCTBIE BOAOPOIa
¢ okcuzom Mmemau (II) (BO3MOXKHO HMCITOJIB30BAaHUE BHICOMATEPHAIOB), HAOMIOJACHHE OOpa3IOB BEMICCTB KOJWYECTBOM | MOJIb, HMCCIEIOBaHUE
0COOEHHOCTEHN PACTBOPEHHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C ONPEACIIEHHOW MAaCCOBOM JI0JI€H paCTBOPEHHOTO
BEIECTBA, B3aUMOJCHCTBHE BOJIbI C METAJUIaMU (HATpUEM M KajblieM) (BO3MOKHO HCIIOJIb30BAHME BUICOMATEPUANIOB), UCCIIeOBaHNE 00pa3lioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOACHHE M3MEHEHHS OKPAaCKM MHIUKATOPOB B PacTBOpax KHUCIOT M IIENOYeH, H3ydeHue
B3aumo/ieiicTBust okcuaa menu (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C METa/lllaMu, peakUuidi HeUTpalu3aluy, NOJy4eHHEe HePacTBOPUMBI X
OCHOBaHMUH, BBITECHEHHE OJIHOIO MeETajula JPYTUM M3 PacTBOpPA COJIM, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/Jad Mo Teme «BakHeliine Kiaccel
HEOPraHUYECKUX COCAUHECHUI.

IMepuonuyeckuii 3akoH u Ilepunoanyeckasi cucrema xumu4deckux 3jemMeHToB [I. U. MenaeneeBa. CTpoenne atoMoB. XUMHYeCKAasi
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

[lepBbie MOMBITKU KiIaccU(PUKAIIMM XUMHUYECKUX 3JeMEeHTOB. [IoHATHE O TpyIax CXOIHBIX 3JEMEHTOB (IIEJTOYHBIC U MIEI0YHO3EMETbHbIC
MeTaJUIbl, FAJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCH/IBI U THAPOKCUIBI.



Ilepnoanueckuit 3akoH. Ilepuoanueckas cucreMa xuMmudeckux sneMeHToB Jl. M. MengaeneeBa. KopoTkonepuoaHas U JJIMHHOIIEPUOIHAS
¢dopmsr [leproanueckoii cuctemMsl xumMuueckux snemenToB J[. M. Menaeneea. Ileproap! u rpymmbl. @U3HUECKUI CMBICIT TOPSIIKOBOTO HOMEDA,
HOMEPOB IEPHUOJA U IPYIIILI JIEMEHTA.

Crpoenue atomoB. CocraB aTOMHBIX siiep. M3otonsl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XMMHUYECKHUX
aneMeHToB [lepuoanueckoint cucremsl [. 1. MeneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA IO €ro0 MOJI0KEHUI0 B [lepuoanueckoii cucreme
. . Menneneena.

3aKOHOMEPHOCTU M3MEHEHMsI pajuyca aTOMOB XMMHUYECKMX 3JEMEHTOB, METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO rpylnam u
MIEPUOJAM.

3nauenue [lepronnyeckoro 3akoHa u [lepuoanyeckoil CHCTEMbI XMMHUECKUX JIEMEHTOB JUIsl pa3BUTHS Hayku U nnpaktuku. J[. V1. Mennenees
— YUYEHBIN U TPaXKJaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (OJIsipHAs U HEMOJSPHAS) CBA3b. DIIEKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucneHusa. OKHCIUTEIBHO--BOCCTAHOBUTENBHbIE peakuuu. lIpomecchl OKHCIEHHMs W BOCCTaHOBIEHUA. OKUCIUTENN U
BOCCTaHOBHUTEIIH.

Xumuueckuit IKcnepumenm:

M3y4eHre 00pa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOJECHCTBHE I'MIPOKCH 1A IMHKA C paCTBOPAMHU KHUCIIOT U IIeNouel, IpoBeAeHNE
OMBITOB, WJUTIOCTPUPYIOIIUX IPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN (TOpEHHE, PeaKIIUN Pa3I0KeHUs, COEITUHEHMS).

Meostcnpeomemmnwie ceasu

Peanunzanus MeXnpeaMeTHBIX CBA3€H IpU M3YyYEHHH XMMHUH B 8 KJIacce OCYLIECTBISIETCSA 4epe3 MCII0JIb30BaHME KaK OOIIMX €CTECTBEHHO -
-HAYYHBIX [TOHATHUM, TaK U IIOHATHH, SIBJISIOLIMXCS CHCTEMHBIMU JIJIS OTACIIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OOuire ecTeCTBEHHO--HAyYHbIE NMOHATHUS: HAYYHBIH (DakT, TMnoresa, Teopus, 3aKOH, aHAJIM3, CHHTE3, KIaCCU(pHKALMs, NEPUOTUYHOCTS,
HaOJI0IeHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHMJ, W30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJa, DJICKTPUYECKUN 3aps,
BELIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA, I'a3, (pu3nyecKkre BeIMUMHbI, €MHULBI U3MEPEHUs], KOCMOC, IIaHeThl, 3BE3/1bl, CoJHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpalIbl, TOPHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XumMH4ecKasi peakuus

Ilepnoguueckuii 3akoH. llepnonnueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CtpoeHne aToMoB. 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB XMMUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOOB, KAIUs, KaJIbLUA U UX COEIUHEHUN B COOTBETCTBUU C IIOJIOKEHUEM DIIEMEHTOB
B [Ieproanyeckoit cUCTEME U CTPOCHUEM UX aTOMOB.



Crpoenue BemiecTBa: BHJBI XWMHUYECKOW CBsi3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBHUCHUMOCTh CBOMCTB BeEIlIeCTBA OT TUIA
KPUCTAJUIMYECKOM PEIIETKU U BUIa XMMUYECKOM CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIHUXCS K Pa3UYHBIM KilaccaM
HEOPraHMYECKUX COCAMHEHUH, TeHETUYECKast CBSI3b HEOPTaHMUYECKUX BEIIECTB.

Krnaccudukarus XMMHYECKUX PEAKIIHH 10 Pa3TUYHBIM IMPU3HAKAM (II0 YHCITY U COCTaBY YYACTBYIOIINX B PEAKIIUU BEUIECTB, TI0 TEIUIOBOMY
3P exTy, M0 U3MEHEHUIO CTENICHEeH OKUCICHUSI XUMHYECKUX JIEMEHTOB, TI0 00OPaTUMOCTH, TI0 YUaCTHIO KaTaau3aTopa). DK30- U SHIOTEPMUIECKUE
peaKiny, TePMOXUMHUYECKUE YPABHECHHUS.

[Tonarue o ckopocTu xuMuueckou peakiuu. [loHsarre 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusaX. [IoHATHEe O TOMOTEHHBIX U
reTeporeHHbIX peakuusx. [loustue o katanusze. [lousiTue 0 XuMuueckoMm paBHOBecHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIu U
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHS.

OKHCIIUTENTHEHO-BOCCTAHOBUTEIHHBIC PEAKIINH, IEKTPOHHBIN 0aaHC OKUCIUTETHFHO-BOCCTAHOBUTEIBHOM peakiii. CocTaBlieHUEe ypaBHEHUN
OKHCITUTETHHO--BOCCTAHOBUTEIBHBIX PEAKIIUNA C UCTIOIH30BAHUEM METOIa DJIEKTPOHHOTO OaJiaHca.

Teopust >MEKTPOJIUTUYECKON AUCCOIMALIMH. DJIEKTPOJUTHI MU HEANEKTPOIUTh. KaTHOHBI, aHMOHBI. MexaHu3M JHUCCOIMAllUA BEUIECTB C
pa3IMYHBIMU BUJAMU XUMUYECKOH CBsi3u. CTeneHp aucconuanui. CHUIbHBIC U C1a0bIe JIEKTPOJIHUTHL.

Peaknun monHoro obmeHa. YCIOBHS MPOTEKAaHWs PEAKIMA MOHHOTO OOMEHa, TOJIHBIE M COKpalIEHHbIE MOHHBIC YPaBHECHHS PEaKIIHi.
CBoiiCTBa KHCIOT, OCHOBAaHUH M COJICH B CBETE MPEACTABICHUI 00 dJIEKTPOTMTHIECKON nuccorualyy. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHsTHE
O THJPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJICIISIMU KPUCTALTHYECKUX PEIIETOK HEOPraHMIECKUX BEIIIECTB — METAJUIOB M HEMEeTasuIoB (TpaduTta u anMasa), CII0KHBIX
BEILECTB (XJIOpHIa HATPHsI), UCCIECIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIMUA OT BO3JICHCTBHS Pa3IUYHBIX (PAKTOPOB, UCCIICIOBAHN S
ANIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCONMAIIMK KUCIIOT, IMIEJI0YeH U coei (BO3MOXKHO MCIOJIb30BAaHUE BUJICO MATEPUAJIOB),
MIPOBEACHUE OTBITOB, MIUTIOCTPUPYIOLIUX MTPU3HAKU MPOTEKAHUS PEeaKIuii HOHHOTO oOMeHa (0Opa3oBaHKeE OcajiKa, BbIACICHUE ra3a, 00pa3oBaHHE
BOJIbI), OIBITOB, WIIIOCTPUPYIOIMIHUX MPUMEPHl OKUCIUTEIBHO-BOCCTAHOBHUTEIIBHBIX pPEaKIUi (FOpeHHe, pPeakirH pPa3I0XKEHUs, COCIUHEHUS),
pacro3HaBaHuE HEOPraHUYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIIMIA HAa HOHBI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTanasl u X coeTHHEHHS

OO6mras xapakTepucTuka rajjoreHoB. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEpPHbIC CTEIeHN okucaeHus1. CTpoeHue u (pu3ndecKkrue CBOHMCTBa
MPOCTHIX BEIICCTB — TaJIOTCHOB. XHWMHYECKHE CBOMCTBA Ha IpUMeEpe Xyopa (B3aMMOJICHCTBHE C METalaMH, HEMETalIaMH, IIeI0YaMHu).
XnopoBojopoa. CoJisiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, OJyYeHUe, MpuMeHeHue. JleiicTBre xjopa u XJIOpOBOJIOPO/Ia Ha OPTaHU3M YEJIO0BEKa.
Baxxneilre X10publ U UX HAXO0XKACHUE B IPUPO/IE.



OOmast xapakrepuctuka »1meMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHble CTENneHH okucieHus. CTpoeHue u
¢u3nveckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHBIE MOJU(PHUKALINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOMCTBA CEPHI.
CepoBoyiopos, cTpoeHue, (GU3NYECKUEe M XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTENM KHCIOTHBIX OKCHIOB. CepHasi KUCIOTA,
¢u3nvecKue 1 XMMHYECKHE CBOMCTBA (0OIIME KaK MPEICTaBUTENS KiIacca KUCIOT U CIielU(pHIecKie). XUMHUUECKUE PEaKInH, JISKAIIIEe B OCHOBE
IIPOMBIIIJIEHHOTO croco0a MOoJydyeHUs] cepHOM KucioThl. Ilpumenenue cepHoil kuciaoTel. CojM CEpHOM KHMCIOThHI, KAUECTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxaeHue cepbl i €€ COSTUHEHUH B PUPOJIe. XUMHYECKOE 3arPsS3HCHUE OKPYKAIOIICH CPellbl COSAMHCHUSIMH CEPhI (KUCIIOTHBIS
TIOX /1, 3arpsI3HEHHUE BO3/1yXa U BOJAOEMOB), CIOCOOBI €0 MPEeI0TBPAIICHUSI.

OOmiast xapakTepucTuka 351eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE CTENEHM OKHUCIEHMS. A30T,
pacnpocTpaHeHue B Mpupoje, pu3nyecKkue U XxuMuueckue cpoiictBa. KpyroBopot azora B mpupoje. AMMHAK, €ro GU3NYecKue U XMMHUYECKHE
CBOICTBa, NojyyeHue u npuMeHnenue. Coau aMMoHMS, UX (U3NUYECKHE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI
aMMOHHUSA. A30THas KUCJIOTa, €€ MoJIydeHHne, (PU3nYecKue U XUMHUYECKUE CBOMCTBA (0OIIMe KaK MPeCTaBUTENS KJlacca KUCIIOT U Crelu(UIecKue).
Hcnonb3oBaHne HUTPATOB U COJEM aMMOHHUS B KayeCTBE MHHEpAIbHBIX YynoOpeHuil. XuUMHUEcKOoe 3arpsi3HEHHE OKpYXKarollel cpeabl
COCTMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIM, 3arpsA3HEHUE BO3/yXa, MOYBBI M BOJ0EMOB). Docdop, amroTporHbie Moauduxanuu docdopa,
¢busnueckue u xumuueckue cpoiictBa. Okcun ¢ochopa (V) u docdopHas kuciorta, (u3NUECKHe M XUMHUYECKHE CBOICTBA, MOJIy4EHHE.
Hcnonb3oBanue pocdaToB B KaueCcTBE MUHEPATbHBIX YAOOPEHUH.

O6mrast xapakrepuctuka siemMeHTOB IVA-rpynmbl. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIE CTEICHH OKHCICHHS. YTJIEpos,
AIJIOTPOTIHBIE MOJU(UKAILIMH, PACTIPOCTPAHEHHUE B IPUPOIe, PU3NYECKUE U XUMHUUYECKUE cBOMcTBA. AncopOius. KpyroBopoT yrieposa B mpupose.
Oxcuapl yriaepoda, ux (u3nUeckue U XUMHUYECKHE CBOWMCTBA, NEHCTBUE Ha JKUBBIE OPTaHU3MBI, MOJIyY€HHE W MPUMEHEHHE. DKOJOTHYECKHE
poOJIeMbl, CBsI3aHHBIE ¢ OKcUaoM yriepoaa (IV), rumoresa rimob6anpbHOTO MOTEIICHUS KIMMaTa, MTapHUKOBBIN A deKT. YronpHas KUCIoTa U €&
colii, uX (U3MYecKue M XMMHUYECKHE CBOMCTBa, NOJydeHHE M NpuMeHeHue. KadecTBeHHasi peakuus Ha KapOoHaT-HOHBL Vcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO31CTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHUSX yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3 TaHOJ, TJIUIEPUH,
YKCyCHas Kuciota). [IpupoHbie HCTOYHUKH YII€BOJAOPOA0B (Yrojb, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHl UX NepepaboTKu (OCH3WH), UX POJIb B
ObITYy U TPOMBIIUICHHOCTH. [loHSTHE O OMOJOTrMYECKM BaXKHBIX BEIIECTBAX: JKHUpaX, OeiKax, yrieBoJax — M HMX POJIM B >KM3HM UEIOBEKa.
MarepuanbHO€ €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COSTUHEHUH.

Kpemuuii, ero ¢pusndeckue 1 XuMHU4ECKUE CBOMCTBA, MOJTy4YeHHe U mpuMeHenue. CoequHeHus KpeMHus B mpupoje. Oo1ue npeacTaBieHus
00 oxcuzae kpemuus (IV) u kpemHueBoil kuciore. CHUIMKAThI, UX HCHOJb30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeilue crpouteiabHbIe
MaTepuaibl: KepaMuKa, CTEKJIO, IIeMEHT, OeTOH, ene300eToH. [IpobieMbl 0Ge30macHOro HUCHOJIB30BaHUS CTPOUTEIBHBIX MAaTepUAOB B
ITOBCETHEBHOM KM3HHU.

Xumuueckuii IKcnepumenm:



u3ydyeHue oOpa3IoB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI, MPOBEACHWE KAYECTBEHHBIX pPEaKIHUi Ha XJIOPHI-HOHBI U
HaOJI0/ICHUE TPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAXKAIONIHE (PU3NIECKUEe U XUMHUYECKHUE CBOMCTBA FAJIOTCHOB M MX COCIUHEHHH (BO3MOXKHO
MCII0JIb30BaHNE BUACOMATEPHUAIIOB), O3HAKOMIIEHUE ¢ 00pa3iaMu XJIOPHU OB (TAIOTEHUIOB), 03HAKOMJICHHE C 00pa3IiaMu CEPhI U e€ COSAMHCHUSMHU
(BO3MOKHO HCIIOJIb30BAHKE BHJICOMATCPUAIOB), HAONIOJCHUE Tpoliecca OOyIJIMBaHWS caxapa IMOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEpPHOU
KHCJIOTHI, U3y4YeHHE XUMHUECKIUX CBOUCTB Pa30aBICHHON CEPHON KHCIOTHI, TPOBEICHNE KAaUeCTBEHHON PEeakluu Ha Cylb(aT-noH U HaOII0IeHNE
nmpu3Haka e¢ MPOTEeKaHWs, O3HAKOMJICHHE C (HU3UYECKHMMH CBOWCTBaMH a30Ta, (ocdopa M WX COSAMHECHHUU (BO3MOYKHO HCIOJIH30BaHUE
BHJICOMATEPUAJIOB), 00pa3aMu a30THBIX U (ocHOPHBIX YHOOpEeHUH, MOJIydeHUE, COOMpaHue, pacro3HaBaHUE M M3yYCHHE CBOWCTB aMMHAKa,
MPOBEJCHUE KA4YeCTBEHHBIX pEaKIuii Ha HWOH aMMOHUS U QocdaT-uOH W H3ydyeHHWE TPHU3HAKOB HUX TMPOTEKAHHUS, B3aHMMOJICHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIbIO (BO3MOYKHO MCIIOJIb30BAaHUE BUACOMATEPUATIOB), U3yUYE€HHE MO/IEIECH KPUCTATUIMUECKUX PEIIETOK
anMmasa, rpadura, QymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aacopOlMy PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM M YCTPONCTBOM
MPOTHBOTa3a, MoJIyueHue, coOMpaHue, pacro3HaBaHUE M U3YUYCHHE CBOMCTB YIJIEKUCIIOTO ra3a, MpOBECHNE KaUeCTBEHHBIX peaKiuii Ha KapOoHaT
U CUJUKAT-WOHBI W W3y4yeHHWE TMPU3HAKOB WX TMPOTEKAHHS, O3HAKOMJICHHE C TPOAYKIHEH CHJIMKATHOW TPOMBIIIUICHHOCTH, PEIICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTauTbl B X COSTMHCHUS.

MeTaJuIbl M UX COETMHEHUS

OO0mrast xapakTepUCTUKAa XUMHUYECKHUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHWU WX TMOJOXKEHUs B [lepmoamueckoil cUCTeMe XUMUYECKHUX
anemeHntoB [[. . MenzaeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTalioB. MeTtainueckasl CBsI3b U METaJUIMYECKasi KPUCTAIUIMYECKasl PEIIETKa.
DNEeKTPOXUMHUYECKUN Pl HaNpshDKEeHUH MeTaiuioB. Du3nMdeckne U XMMHUYECKHE CBOMCTBAa MeTayuioB. OOmue crocoObl MOJydeHHs] METajlIoOB.
[ToHsiTHE O KOPPO3HH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI X OT Koppo3uu. CriiaBsl (CTallb, UyryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEH He
B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounble Metaiuibl: TosokeHue B Ilepuommueckoit cuctemMe xumuueckux snemeHToB J[. M. MeHneneeBa, CTpOoeHHME HX aTOMOB,
HaxoXxJaeHue B npupone. Ouznyeckue U XMMUYECKHE CBOWCTBa (Ha mpumepe HaTpusi U Kanus). OKCHIbI U TUIPOKCHUJIIBI HATpUS U Kallusl.
[IpuMeHeHne MEI0YHbIX METAIIJIOB U KX COEAMHEHMII.

[IlerouHO3eMeENbHBIC METAUIbl MAarHUM M KaJbIUi: moJioxkeHue B [lepuoandeckoi cucteMe xumudeckux semeHtoB Jl. M. Menpeneena,
CTPOEHHE UX aTOMOB, HaX0KJIeHUE B rpupoae. Puznyeckue u XUMHUYECKHUEe CBOMCTBA MarHus U Kanblus. Baxkneinme coequHeHus KaJablus (OKCU,
TUAPOKCHU, cou). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHUS.

AmoMunmil: nosoxxenue B [lepuoauueckoit cucreme xumMmuueckux anemeHToB . M. MennaeneeBa, cTpoeHure aroMa, HaX0XKICHUE B IPUPOJIE.
Ou3nyecKkue U XMMHUYECKHUe CBOMCTBA altoMUHUA. AM(OTEpHbIEe CBOIICTBA OKCH/IA U TUPOKCUIA aTIOMUHUSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreMe xumudeckux 3ieMeHToB Jl. M. MeHeneeBa, CTpO€HHE aTOMa, HaXxOXK/JIEHUE B MPUPOJIE.
duznyeckue U XMMHYecKue CBOMCTBa xene3a. Okcuabl, ruapokcuanl U comn xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa U TIOTyYEHHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJICHHE ¢ 00pa3laMH METAJUIOB U CIUIABOB, UX (PM3MUYECKUMH CBOMCTBAMH, U3yYCHUE PE3YIHTATOB KOPPO3HH METAIIIOB (BO3MOXKHO
WCIIOJIb30BAHME BHUJICOMATEPHATIOB), OCOOEHHOCTEH B3aUMOJCHCTBUS OKCHJIA KaJblMg M HATpUs C BOAOH (BO3MOXHO WCIOJIb30BAHUE
BHJIECOMATEpPHAJIOB), HCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOpPEHUs Kelle3a B KHUCIOpoJe (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), IPU3HAKOB NMPOTEKAHMSI KAUYECTBEHHBIX PEAKIMM HAa MOHBI: MarHusl, KalblMs, alFOMUHUS, [IUHKA, xkene3a (I1) u xenesa (I1I),
meau (II), HaOmroneHue M omnMcaHuEe MPOLIECCOB OKpaIIMBaHMs IUIAMEHM HOHAMHU HATpHs, Kajdusl M KajblUs (BO3MOKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), UCCIIEIOBAaHIE aM(DOTEPHBIX CBOMCTB THAPOKCH A AIFOMUHUS U THAPOKCH/IA ITUHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 33124 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemecTBa 1 Marepuainbl B MOBCEIHEBHOM KU3HU YenoBeka. be3onacHoe ucnoab30BaHNE BEIIECTB M XUMUYECKUX peakuuid B ObITy. [lepBas
MTOMOIIb P XUMHUYECKUX 0XKOTaX U OTPaBJICHUSIX.

XUMHYECKOe 3arpsi3HeHUE OKpy»Karoleil cpepl (mpeaenpHas AomycTuMasl KOHIEeHTpauus Bemiects, ganee — [1JIK). Pons xumuu B perieHun
9KOJIOTUUYECKHUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUalbl).

Mesrcnpeomemmnwie ceasu

Peanunzanus MeXnpeaMeTHBIX CBA3€M NpU U3Yy4EeHMH XUMUH B 9 Kilacce OCYLIECTBIISIETCS Yepe3 MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -
Hay4YHBIX MIOHATHH, TaK U MOHATUH, SABIIAIOIUXCA CHCTEMHBIMH JUI OTACIBHBIX IPEAMETOB €CTECTBCHHO--HAYYHOTO LIUKJIA.

OOuire ecTeCTBEHHO-HAy4YHbIC NMOHATUA: Hay4HbIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHUs, aHAIU3, CHUHTE3, KJIACCHU(UKALUA, MEPUOJUYHOCTS,
HaOJII0IeHUE, SKCIIEPUMEHT, MOJIEIMPOBAaHUE, U3MEPEHHE, MOJIEIb, SIBJICHUE, TAPHUKOBBIHN 3()(EKT, TEXHOJIOTUsl, MAaTEPUAIIBI.

@dusnka: Marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHMJ, HM30TOIBI, PaJUOAKTHMBHOCTb, MOJIEKYJa, JJICKTPHYECKUN 3apsf,
IIPOBOJIHUKY, NOJYIPOBOJHHUKH, AUIEKTPUKH, (POTOINIEMEHT, BELIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBAa, TIa3, pacTBOD,
pacTBOPUMOCTb, KPUCTAJUINYECKAsl pEIIETKa, CIUIaBbl, (PU3MUECKHE BEIWYMHBI, €IUHMIBI M3MEPEHHUs, KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI,
3BE351, ComHIIE.

buosorus: gorocunTes, apixaHue, Ouocgepa, 3KOCUCTEMA, MUHEpAIbHbIE YI0OPEHUsl, MUKPO3JIEMEHThl, MAKPO3JIEMEHTHI, UTATEeIbHbIE
BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TOPO/IbI, TOJIE3HbIE UCKOTIAEMbIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI IO XMMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS IMPOTPAMMBI OCHOBHOTO OOIIETr0 0Opa3oBaHMs JOCTHTAIOTCA B XOJE OOYUeHHsS] XUMHH B CIUHCTBE
y4eOHOUW ¥ BOCITUTATEIIEHOM JEATEIHPHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUUCKUMHU CONMOKYIBTYPHBIMH M JTyXOBHO-HPABCTBCHHBIMU
LIEHHOCTAMM, INPUHATBIMU B OOIIECTBE NpaBUJIaMU M HOPMAaMHU IOBEIEHHUS U CIHOCOOCTBYIOT IpOIlECCaM CAMOIO3HAHHWSA, CaMOPA3BUTHS U
COIMATM3AIIMN 00 YJarOIINXCA.

JIMYHOCTHBIE PE3YyNbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOUINXCS PYKOBOJICTBOBATHCS CUCTEMOM MO3UTHBHBIX I[EHHOCTHBIX OpUEHTALMM U
paciivpeHue ombITa AeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) naTpuoTHYECKOTr0 BOCIIMTAHUSI:

IIEHHOCTHOTO OTHOIIEHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY U HAYYHOMY HACIEINIO, IOHUMAHUS 3HAYEHUSI XUMUYECKON
HayKH B H3HU COBPEMEHHOT0 00I11eCcTBa, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOU MH(OpMAaLIUEN O MepeIOBbIX JOCTUKEHHUIX U OTKPBITHUSIX MUPOBOM
1 OT€YECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOoicTBE MHUpa U 00IECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLUAIBbHBIX HOPMAaxX U MpaBUIaX MEXKINYHOCTHBIX OTHONICHHH B KOJIJIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B
00IIIECTBEHHO TMOJIE3HOH, Yy4eOHO-HUCCIeA0BATEIbCKOM, TBOPUECKON M JAPYTrUX BHJAAX JEATEILHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NEeSITeIbHOCTH TIPU BBITIOJIHEHUU YYEOHBIX, MO3HABATENbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU Y4EOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aUMOIIOHUMAaHHIO U B3aMMOTIOMOIIH B ITPOLIECCE ATON yueOHOM eI TEIbHOCTH, TOTOBHOCTH OLIEHUBAThH CBOE MOBEJICHUE U IOCTYIIKU
CBOMX TOBApUIIIEH ¢ MO3UIIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHYECKUE MPECTABICHUS O BEIIECTBE U XUMHUYECKON peakliu, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U
COCTaBIISIOLIME OCHOBY JJIsl MOHUMAaHMSI CYIIIHOCTH Hay4YHOU KapTUHBI MUpPA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPO/IBI,
B3aMMOCBSI35X YEJIOBEKA C IPUPOIHOM cpeioi, O POJIM XMMUH B MIO3HAHUU ATHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HAMpPABICHHBIE HA IOJYYE€HHWE HOBBIX 3HAHHWHA MO XUMHUH, HEOOXOAUMBIE Al OOBSCHEHUS HaOJII0IaeMBbIX
MIPOLIECCOB M SIBJICHHI, MMO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATENbCKOW KYJIBTYpPbI, B TOM YHCIIE HAaBBIKOB CaMOCTOSTEIbHON paboOThI C
y4eOHBIMU TEKCTAMU, CIIPABOYHOM TUTEPATypOil, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K 00YUEHUIO U TIO3HAHMIO, TI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMO00Opa30BaHUIO, MPOSKTHON U HCCIEA0BATEIbCKOM
JesITeNFHOCTH, K OCO3HAHHOMY BBHIOOPY HaMpaBIEHHOCTU U YPOBHS O0YU€HHUS B JTATbHEHIIIEM;

4) hpopMuPOBAHNS KYJIbTYPbI 310POBbSI:



OCO3HAHME IEHHOCTH H3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 J>KW3HU, OCO3HAHUE
MOCIIE/ICTBUI M HENpPUATHE BPEIHBIX NPUBBIUEK (YIMOTPEOJSEHHs aNKOrojs, HAPKOTUKOB, KypeHHs), HEOOXOTUMOCTH COOJIIOJCHHUS MpPaBUII
0€301acCHOCTH IIPpU OOPALICHNU C XUMUYECKUMHU BEIIECTBAMH B OBITY M PeabHON )KU3HU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEPEC K MPAKTHUECKOMY H3y4ICHHUIO MpodeccHii U Tpyaa pa3iInyHOTo poJa, yBaKEHUE K TPYAY U pPe3ylibTaTaM TPYAOBOU JESTEILHOCTH, B
TOM YHCJI€ Ha OCHOBE IPUMEHEHHUS PEIMETHBIX 3HAHUH 110 XUMUHU, OCO3HAHHBIN BHIOOP MHANBUIyaJIbHOM TPAaEKTOPUH MPOJAOJIKEHUS 00pa30BaHuUs
C y4éTOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M IMOTPEOHOCTEH, YCHEIHOW MpoeCCHOHATBHON
JESITETFHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUM, TOTOBHOCTh a/IalITUPOBATHCS B MPOPECCUOHAIBHON CpEJIe;

6) IK0JIOrHYECKOT0 BOCTIUTAHHUSI:

HKOJIOTUYECKH I[eJIeco00pa3Hoe OTHONICHHE K IPUPOE KaK HCTOYHHKY )KM3HH Ha 3eMiie, OCHOBE €€ CYyIIeCTBOBAHMUS, TOHUMAaHHE [IEHHOCTH
310pOBOr0 M 0€30MacHOro 00pasa JKU3HM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PU3MUECKOMY M NCUXUYECKOMY 3/10pPOBBIO, OCO3HAHUE
IIEHHOCTH COOJIOICHUS TIPaBUiI 0€30TaCHOTO MOBENCHHS MPU PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIHSAX, YT POXKAIOIUX 3I0POBBHIO M JKU3HU
JTIOEH

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIydaeMble MPU U3Y4YEHUH XUMUH, 711 peLICHHS 3a/1a4, CBSI3aHHBIX C OKpYXKaloIlel MPUPOAHON CPeoH,
JJI TIOBBIICHUA YPOBHA 3KOJIOTHIECKOM KYJIBbTYpPbI, OCO3HAaHUA rJ100aJILHOTO XapakTepa 3KOJOTHMYCCKUX HpO6J'IeM n HYTCI\/'I HNX PCIICHUA
IIOCPEICTBOM METOJIOB XUMUH, 3KOJIOTHYECKOTO MBILIUIEHUS], YMEHHS PYKOBOJICTBOBAThCS UM B TI03HABATENIbHONW, KOMMYHUKATUBHOM U COLIMANIBHO I
IIPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATbI

B cocTtaBe MeTanpeAMETHBIX pe3yIbTaTOB BBIIENAIOT 3HAUUMBIE 17151 GOPMUPOBAHUS MUPOBO33PEHHSI OOLIICHAYUHBIE TOHSTUSA (3aKOH, TEOPHS,
MPUHLUI, TUIOTE3a, PaKT, CUCTEMA, IIPOLIECC, IKCIIEPUMEHT U APYToe.), KOTOPbIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MIpeaMeTax U
MIO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX IPEAMETOB (POPMUPOBATH IPECTABICHUE O LIEJIOCTHOM HayYHOH KapTHHE MUPA, U YHUBEPCAJIbHbIE YUeOHBIE
neicTBUs (MO3HABaTeIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHBHbBIC), KOTOpblE oOecnednBaoT (OPMUPOBAHME TOTOBHOCTU K CaMOCTOSITEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM eATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3zoBble 1oruyeckue aeficTBUA:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIIJICHHUS IPU OCBOEHUU 3HAHUM: PACKPBIBATH CMBICT XUMUYECKUX MOHITUHN (BBIICIATh UX
XapakTepHble NMPU3HAKH, YCTAHABJIMBATh B3aHMMOCBS3b C JPYTMMH HOHSATHSIMHU), HCIOJIb30BaTh MOHATHUS A OOBACHEHUS OTHAENbHBIX (DAaKTOB U
SIBJICHUH, BBIOMpPATh OCHOBaHMS M KPUTEPUU Ul KIacCU(UKALMK XMMHUYECKMX BELIECTB M XMMMUYECKMX PEaKLui, yCTaHaBIUBaTh NMPUYMHHO -
CIICZICTBEHHBIE CBSI3U MEXIY OObEKTaMU HM3Y4€HUs, CTPOUTh JIOTHUECKUE pacCyKIeHMs (MHIYKTHBHbIE, AEJYKTUBHBIC, IO aHAJOTMHU), JeNaTh
BBIBO/IbI Y 3aKJIFOYCHHUS;



yMEHUE NPUMEHSTH B IPOLIECCe O3HAHUS MOHATHS (MPEIMETHBIE U METAIIPEAMETHbBIE), CAMBOJIMUECKHE (3HAKOBBIE) MOJEIIH, UCIIOJIb3yeMbIe
B XMMUH, MPEOOPa30BBIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MIPEACTABICHHUS — XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMUYECKast
dbopMynia U ypaBHCHHE XMMHUYECKOW pPEaKIMU — MPU PEIICHUH Y4eOHO-TO3HABATENBHBIX 3334, C YY4ETOM ITHX MOJCIBHBIX MPEICTABICHUN
BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH U3y4aeMbIX O0BEKTOB — XUMHUECKHUX BEIIECTB M XUMHUUECKUX PEAKIIUM, BBISIBIISTH 00IIHE
3aKOHOMEPHOCTH, TPUUYUHHO-CJICACTBEHHBIC CBSI3M U MPOTHUBOPEUHS B U3yYaeMBbIX MTPOIECCaX U SABJICHUSIX.

Ba3oBble ncciienoBare/ibCKue 1eiCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUs, a TAKKE€ B KauyeCTBE OCHOBHI i (OpMHUPOBAHUS
TUTIOTE3bI TI0 TTPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)K/ICHHI;

MpUOOpETEHNE OMbITA MO TUIAHUPOBAHUIO, OPraHU3aIlMd U TMPOBEJACHUIO YYCHUYECKUX SKCIIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJI0M
MpoLecca, CaMOCTOSITENILHO MPOTHO3UPOBATh €ro pe3ynbTar, (GopMynupoBaTh 0OOOILIEHUS W BBIBOJBI 10 pe3yjibTaTaM MPOBEAEHHOTO OIbITa,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIesIaHHOM padoTe.

Patora ¢ undopmanmeii:

yMEHUE BBIOUPaTh, AHATM3UPOBATH U MHTEPIPETUPOBATH MH(DOPMAITUIO PA3TUNIHBIX BUJIOB U ()OPM TIPEICTABIICHHUS, TIOTYYAEMYIO U3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEPATypa XUMUYECKOTO COJIEpP KaHUs, CIIPAaBOYHBIE TIOCOOUS, pecypchl IHTepHeTa), KPUTHUECKH OIEHHUBATh
MPOTHUBOPEUNBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE MPUMEHSTh Pa3IMYHbIE METOJbI U 3aMPOCHI MPH MOUCKE U 0TOOpE MHMOPMALIUK M COOTBETCTBYIOIIUX JAAHHBIX, HEOOXOIUMBIX JIJIs
BBITIOJIHEHUS] y4eOHBIX W TO3HABATENbHBIX 3a/lad OINpeAeTEHHOro THIA, MPUOOpPETeHHEe OMbITa B 00JACTH HMCMOJIb30BaHUS HWH(OPMALMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUH, OBJa/IEHUE KYJIbTYpPOU aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEILHO BHIOM paTh
ONTUMATBHYIO (GopMy MpencTaBiaeHHUs] MHPOPMAMK U WIUTIOCTPUPOBATH pElllaeMble 3a/ladll HECIOKHBIMH CXEMaMH, JuarpamMMaMu, ApYruMu
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSAMU;

YMEHHE UCIHOJB30BaTh M AaHAIU3UPOBAaTh B IIpoliecce Y4eOHOW M HCCIIENOBATENbCKON JESITeNbHOCTH HHPOPMAIMI0 O BIMSHHUU
MIPOMBIIIJIEHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOUIEH MPUPOTHOM Cpeibl.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (Win) AUCKYCCHUH) IO CYIIECTBY 00CYXJAaeMON TeMbl, (OPMYIHPOBATH CBOU MPEIOKECHHUS
OTHOCHUTEIILHO BBITIOJIHEHUS IPEIOKEHHON 3a1auu;

YMEHHUSI MPEACTABIATH MOJTYYCHHBIE Pe3Y/bTaThl MO3HABATEILHOM AESITETbHOCTA B YCTHBIX M MUChMEHHBIX TEKCTaX; JeaTh MPE3eHTAIUI0
PE3yNIbTATOB BBIMIOJHEHUSI XUMUYECKOTO JKCIIEPUMEHTa (J1abopaTOPHOrO OMbITa, Ja0OPaTOpHOW PabOTHI MO HCCIEAOBAHUIO CBOICTB BEIIECTB,
y4eOHOT0 MPOEKTa);



YMEHHS Y9€OHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHON M UCCIICOBATEIBCKOM JIEATEILHOCTH NP PEIICHUN
BO3ZHHKAIOIIUX MPOOIEM Ha OCHOBE yuéTa OOIIHMX MHTEPECOB M COTIACOBAHMS MO3UIMI (0OCYKICHHS, 0OMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD,
KOOPAMHAIMS COBMECTHBIX JCHCTBUM, ONIPEIeTICHNE KPUTEPHEB 0 OIICHKE Ka4eCTBA BBIIOJTHEHHON padOThI U Apyrue).

PeryasiTuBHbIe yHUBepPcaAIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSTEIbHO OMNpPEACNATh IEIN JeITEIbHOCTH, IUIAHHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH M MPU HEOOXOIUMOCTH
KOPPEKTHPOBATH CBOIO JACATEIBHOCTD, BEIONPATh Hanboee 3ppekTuBHBIE CIOCOOBI peIIeHus yUeOHBIX M MO3HABATEIBHBIX 32/1a4, CAMOCTOSTEIIFHO
COCTaBJISATh WJIM KOPPEKTUPOBATh MPEIVIOKEHHBIA aJrOpPUTM JACUCTBUN NpHU BHIIOJHEHUU 33JaHUNA C y4y€TOM NOJYy4EHHUS HOBBIX 3HaHUI 00
M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIIUAX, OIIEHUBATh COOTBETCTBUE MOJYYEHHOTO PE3yabTaTa 3asBICHHOM I1€JM, YMEHHE UCIIOJIb30BaTh U
AHAJIIM3UPOBATHE KOHTCKCTHI, IPCJIaracMbI€ B YCIIOBUU 3a)1aHI/II\/’I.

NPEAMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yiabTAaTOB IO OCBOCHHIO 00S3aTE€IBLHOTO COJEPKAHUsS, YCTAaHOBJIICHHOTO JaHHOW (denepaibHOM paboueit
MIPOrpaMMOH, BBIJEIISAIOT: OCBOCHHBIE 00YyUaloIIMMUCS HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUM, crieliupruecKkue A1 IpeaMeTHON o0nacTu
((XI/IMI/I?I», BUJbI ACATCIIBHOCTU IO IMOJTYYCHUIO HOBOT'O 3HAHUWA, €0 MHTCPIIPETALINN, npeo6pazoBaHmo W IMPUMCHCHUIO B Pa3JINYHBIX y‘-Ie6HI)IX u
HOBBIX CUTyallHUAX.

K xonmy oOyueHusi B 8 kJiacce mpeaMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh C(OPMHUPOBAHHOCTH Y OOYUAFOIIHXCS
YMEHUU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHH: aTOM, MOJIEKYJa, XUMUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE BEILIECTBO,

cMech (OHOpPO/AHAsA U HEOJAHOPOIHAs), BaJIECHTHOCTh, OTHOCUTENIbHAS aTOMHAsi U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas [JO0Jisi XMMHYECKOro 3JI€MEHTa B COEAMHEHUU, MOJIAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIATENILHOCTD, CTEIEHb OKHCICHUS, XMMUYECKas peakuus, Kiaccu(UKaius peakuuil: peakluuu COEAUHEHHUS, peakluu
pa3yoXKeHus, peakluu 3aMelleHus, peakuud oOMeHa, 9K30- M SHAOTEPMHUECKUE PEaKIMH, TeIUIOBOU 3(PQeKT peakiuu, siApo aToMma,
AIIEKTPOHHBIN CJIOW aToMa, aToMHasi OpOUTalb, paAlnyC aTOMa, XMMHYECKas CBs3b, MOJIIPHAS U HENOJSpHAs KOBAJICHTHAs CBSA3b, HOHHAS
CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBasi J0JIsI BellleCcTBa (MPOLIEHTHAsI KOHIIEHTPAlKsl) B PACTBOPE;

® WUIIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATUI U IPUMEHSAThH 3T MOHSITUSI TPU ONTMCAHUU BEUIECTB U UX IIPEBPAICHHIA;

® ICIOJIb30BAaTh XUMHYECKYIO0 CUMBOJIMKY JJIsl COCTaBleHUs! ()OPMYJ BEIIECTB M YPaBHEHUN XUMUYECKUX PEAKIU;

® OmpeleNsITh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX, CTETICHb OKUCIICHUS JIEMEHTOB B OMHAPHBIX COCIMHEHMSX,

MIPUHA/IICSKHOCTD BEIIECTB K OIMpeIeIEHHOMY KIIACCy COEAMHEHUN Mo dopmysaaMm, BUA XMMUYECKON CBSI3U (KOBAJIEHTHAs U HOHHAs) B
HEOPraHUYECKUX COCAUHECHHUSIX;



packpeiBath cMbici [lepuoanueckoro 3akona Jl. 1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XMMHMUYECKUX DJIEMEHTOB OT MX IOJIOKeHUs B llepuonnueckoil cucreMe, 3aKOHOB COXPAHEHHUS MACChl BEIIECTB, IOCTOSHCTBA COCTABa,
aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOraapo;

OTIMCBHIBATH M XapaKTepu30BaTh TaOmuuHyro ¢opmy lleprnomudeckoil cuCTEMBl XUMUYECKUX JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIABHAS
noarpynna (A-rpynma)» u «mobouHas moarpynmna (b-rpymma)», manble W OOJBIINE TEPHUOABI, COOTHOCHTh O0O3HAYEHUs, KOTOPBIC
umeroTcs B Tabnuue «llepuonudeckas cucrema XuMudeckux snemMeHToB J[. M. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB | 3apsij si/ipa, 001Iee YHCIIo IEKTPOHOB M PACTIPEICIICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIMPOBATH XUMHUUYECKUE AIIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKHE peaklnu (10 YUCIy U COCTaBy y4acCTBYIOIIHX B
peakIfy BEIIECTB, M0 TeII0OBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB pa3jIMYHBIX KJIaccoB, MOJATBEp)KJAas OMHMCAHHME MpUMepaMu
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIM;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX KAayeCTBEHHOIO COCTaBa, BO3MOXKHOCTHU MPOTEKAHMUSI XUMHUYECKHX
MpPEeBpPALEHUI B pAa3IUYHBIX YCIOBUSIX;

BBIYHCIISATHE OTHOCUTEJIBHYIO MOJIEKYISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO0 XHMHUYECKOTO 3JIeMEHTa 1o (opmyre
COEJIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKIiy;

MPUMEHSITh OCHOBHBIE OINEPAallMK MBICITUTENBHOM NEATENIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIeHHE, CUCTeMaTHU3alMIo,
KJIaCCU(UKAIUIO, BHISBIIEHNE TPUUNHHO--CIIEICTBEHHBIX CBA3EH — JIIsl U3y4EHUSI CBOMCTB BEILIECTB U XMMHUECKUX PEAKIIHi{, eCTEeCTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS — HAOII0IeHNEe, U3MEPEHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (pealibHbIM U MBICICHHBIN);

ClieIoBaTh MpaBWJIaM TMOJB30BAaHUS XUMUYECKOW TOCyION M Jab0OpaTOpHBIM O00OpYyHOBaHHMEM, a TakXe IpaBWiIaM oOOpalleHus c
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMH IO BBITIOJHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OMBITOB IO IMOJIYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOPOAA U KHUCIOPOJA), MPUTOTOBIIEHUIO PACTBOPOB C OMPENCIIEHHON MaccoBOW J0Jiell pacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh U MPOBOJUTh XMMHUUYECKHE SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U KHUCIOT C MOMOILBIO
WHJIUKATOPOB (JIakMyc, (heHoapTaIeHH, METHIIOPAHK U IPYTHE).

K KOHLIY O6y’~ICHI/IH B 9 kiacce IMPEAMCTHBIC PE3YyJIbTAThl HaA 0a30BOM YPOBHE OOJIKHBI OTpaKaThb C(bOpMI/IpOBaHHOCTB y o6yl1a}01u1/1xc;1

YMEHHUI:

PaCKpbIBAaTb CMBICII OCHOBHBIX XUMHWYCCKUX MOHSATHUM: XUMUYECKUU 9JICMCHT, aTOM, MOJICKYJIa, HOH, KATUOH, aHUOH, IPOCTOC BCIICCTBO,
CJIOKHOC BCIICCTBO, BAJICHTHOCTD, 3JICKTPOOTPULATCIIbHOCTD, CTCIICHb OKHUCIICHUA, XUMHWYCCKasd PCaKlug, XUMHUYCCKas CBA3b, TEIJIOBOI
3(1)(1)6KT p€aKknuunu, MOJIb, MOJ'IHpHBIfI O6’béM, pacTBOP, SJICKTPOJIUTBI, HEIJICKTPOJIUTHI, DJICKTPOJIUTHYCCKAA AUCCOLMAlUA, PCAKIIHNU
HOHHOTO O6MeHa, KaTaJn3aTop, XUMHYCCKOC PaBHOBCECHC, O6paTI/IMBIe 151 HeO6paTI/IMBIe peaknuu, OKUCIUTCIbHO-BOCCTAHOBUTCIILHBIC
pCaKknuu, OKUCINUTCIIb, BOCCTAHOBUTCIIb, OKHCJIICHUC U BOCCTAHOBJICHUC, aJIJIOTPOIINA, aM(I)OTepHOCTL, XUMHNUYCCKas CBsA3b (I(OBaJ'IeHTHaSI,



WOHHAs, METAJUTMYECKas), KpUCTAJUIMUecKass pemI€TKa, KOPPO3Usi METAJUIOB, CIUIaBbl, CKOPOCTb XMMHUUYECKOW pPEaKIUHU, MPEeAeTbHO
nonycrumas konuentpanus [1JIK Bemecrsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUN U IPUMEHSATD 3TU IMOHATHUS IIPU OMMCAHUU BEUIECTB U UX IIPEBPALLCHHIA;
MCII0JIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB ¥ YPABHEHUH XUMHUYECKUX PEAKITUH;

OIPEAENATh BaJIECHTHOCTh U CTENEHb OKUCIICHUSI XUMUYECKHUX 3JIEMEHTOB B COEIMHEHUSIX PA3JIMYHOTO COCTABA, IPUHAJIEKHOCTh BEILIECTB
K OIpeIeIEHHOMY KJIacCy COSIMHEHUH 10 (hopMysiaM, BUJ XUMHUYECKOH CBS3H (KOBAJICHTHAS, HOHHAS, METAITMYECKAas) B HEOPTraHUIECKUX
COCIIMHEHUSX, 3apsA]] MOHA IO XUMHUYECKOW (opmyre, XapakTep Cpelasl B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX COCAMHCHHM, THUII
KPHUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuonnueckoro 3akona . 1. MenaeneeBa u 1€eMOHCTPUPOBATh €r0 MOHMMAHUE: ONMCHIBATh M XapaKTEPU30BaATh
Tabnuunyo Gopmy [lepuoanueckoil CHUCTEMBbl XMMUYECKUX JJIEMEHTOB: Pa3jN4aTh MOHSTHUS «IJIaBHAs moArpymnma (A-Tpymnma)» u
«mobounHas noarpynmna (b-rpymma)», manble U 0oJbllIME MEPUOABI, COOTHOCUTh 0003HAUYEHMS, KOTOPhIE MMEIOTCA B TEPHOIMUYECKOM
Ta0IHIlE, C YUCIOBBIMU XapPAKTEPUCTUKAMH CTPOCHHUS aTOMOB XUMUUYECKHUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIIee YHUCIIo IIEKTPOHOB
Y pacrpeiesieHue UX M0 AJIEKTPOHHBIM CJIO0SIM), OOBSCHITH 00IINE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB DJIEMEHTOB U X COCAMHEHUI
B MIpe/iesiaX MAJIbIX IEPUOA0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHHUS KX aTOMOB;

KJIacCCU(PHITMPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE PEaKIUH (TI0 YHUCITY U COCTAaBY y4acCTBYIOIIUX B
pEeaKIMy BEIIECTB, M0 TeIIOBOMY D (HEKTY, 10 N3MEHEHHUIO CTEIICHEH OKUCICHUS XUMUYECKIX AJIEMEHTOB);

XapaKTepHU30BaTh (OMMCHIBATh) OOIIHE U CIICIIM(PUICCKUE XUMHUIECKHE CBOMCTBA MPOCTHIX M CJIIOKHBIX BEIIECTB, TOATBEPIK/IAsi OTTMCAHUE
MpUMEPaMU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XMMHUUYECKUX PEAKIINI;

COCTaBJISITh YPaBHEHUS AJIEKTPOIUTUYECKON MCCOIMALUM KUCIIOT, IMIEJIOYEd U COJICH, MOJTHBIE U COKpAIEHHBIE YPAaBHEHUS pEaKIUi
WOHHOTO OOMEHA, ypaBHEHHMsI PEaKIMH, MOJATBEPKIAIOIINX CYIIECTBOBAHWE T€HETUYECKOW CBSI3M MEXKIY BEIIECTBAMH DPAa3TMYHBIX
KJ1aCcCOB;

PacKphIBaTh CYIIHOCTh OKHCINUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI TOCPEICTBOM COCTABJICHHS JICKTPOHHOTO OaJlaHCa dTUX PEaKIIHi;
MPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH IMTPOTEKAHUS XUMHUYECKUX MPEBPAIICHUN B Pa3IUUHbIX
YCIIOBHSIX;

BBIYHCIISATE OTHOCUTEJIBHYIO MOJICKYISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJII0 XMMHUYECKOTO 3JIeMEHTa 1o (opmyre
COEIMHEHMS], MACCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMHYECKOMN PEaKIUU;

coOr0AaTh MpaBUiia MOJIb30BAHMS XMMHUECKOH MOCY0M U 1a00paTOpHBIM 000pYyAOBaHHUEM, a TAKXKE MPaBHIia 0OpAIICHHUS C BEIIeCTBAMU
B COOTBETCTBUU C MHCTPYKIMSMU TIO BBITIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEILIECTB (aMMHAKa U YIJIEKUCIIOTO Ta3a);



MIPOBOJIUTH PEAKIIMHU, TIOATBEPIKIAIONINE KaUeCTBEHHBINH COCTaB Pa3IMYHbIX BEIIECTB: PaCIO3HABAThH ONBITHBIM ITyTEM XJIOPHI-, OpOMUI-,
uonua-, kKapbonart-, ¢ocdar-, cuimkar-, cynabhaT-, TUIPOKCHI-HOHBI, KATHOHBI AMMOHHUS W HOHBl H3YYEHHBIX METaJIIOB,
MPUCYTCTBYIONIUE B BOJAHBIX PACTBOPaX HEOPraHMYECKUX BEILECTB;

MPUMEHSTH OCHOBHBIC ONEpAIlM MBICIUTEIBHONW AEATEIBHOCTH — aHATW3 M CHHTE3, CpaBHEHHE, O000OIICHHE, CHCTeMAaTH3aIHIo,
BBISIBJIICHUE TPUYUHHO-CIICICTBEHHBIX CBSA3EH — JIUIsl H3YYEHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKINI, €CTEeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAOJIOICHUE, U3MEPEHNE, MOICITUPOBAHUE, SKCIICPUMEHT (pealIbHbI U MBICJICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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
IIepuoaunueckas cucrema

bu6mmoreka [IOK

3.1 XHMUHECKUX d1eMeHToB /1. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aToMa
XuMu4decKas CBS3b.
3.2 OKHUCIUTETBLHO- 8 Bubmrotexa LIOK
https://m.edso00.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKITNN
bu6mmoreka [{OK
Hroro no paseny 15 https://m.edso00.ru/7f41837¢
PesepBHOE BpeMs 3 bubamorera LOK
https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.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
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA 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 )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bceero U3yUYEeHUs o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 0 0 bubmmoreka [{OK
JKU3HHU YelioBeka. Tera u BemecTra 04.09.2023 | https://m.edsoo.ru/ff0d210c
9 IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«IIpaBwmiia paboTHl B 1abOpaTOpUU U
puEMBI 0OpaIIeHHsI C
. .]7'{26,(;paTOpHBIM o6op§lz[013aHHeM» . . . Bu6morexa LIOK
- Ipaxmureckas paboma 11.09.2023 | https://m.edsoo.ru/ff0d23dc
«M3yyeHue cmpoeHus
naameHu»
JAamyuxk memnepamypel
(mepmonapHelili), criupmoska
YucTeie BEIECTBA M CMECH.
CriocoObl pasneneHus cMmecei
TP. JlabopamopHuwiii onvim
4 «/[o kaxotl memnepamypwl 1 0 0 bubmorexa HOK
panyp 13.09.2023 | https://m.edsoo.ru/ff0d26ca
MOJICHO Hazpemb geuyecmaeao?»
Jlamuux memnepamypoi
(mepmonapHulil), CRUPMOBKA



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

[Ipaktuyeckas padora Ne 2

bubmuoreka [JOK

> «Pasencrne CMeceHU (112 npinepe 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYMCTKU NTOBApPEHHOM COJIM)»
ATOMBI 1 MOJICKYJTBI
TP. /lemoncmpayuoHubli
9KCNnepuMeHm.
6 «Pawfj)ofcenue 6000l brbmmorexa [OK
20.09.2023 | https://m.edsoo.ru/ff0d2aéc
INEKMPUUECKUM MOKOM»
IIpubop ons onvimog ¢
INeKMPUUEeCKUM MOKOM
7 XUMHUYECKHE DJIEMEHTBI. 3HAKU bu6moreka [IOK
(CMMBOJIBI) XUMUYECKHX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cI0XKHBIC BENIECTBA bubmorexa LOK
27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE bubmorexa OK
02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BelecTB. XuMuieckas hopmysia. bubnuoreka [JOK
BasleHTHOCTh aTOMOB XUMHUYECKUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCHUTENBHAS aTOMHAs Macca. BuGmiorexa LOK
11 OTtHocuTenbHast MOJIEKYIISpHAs 9.10.2023 httos://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 70151 XUMHYECKOTI0 bubmuoreka [JOK
SJIEMEHTA B COETUHEHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. Moib. bu6mmoreka [JOK
MousipHas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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

duznyeckre 1 XUMHUUYECKHE SIBICHUS.

XHUMHUYECKas peaKLus

TP. /lemoncmpayuoHuwli
9KCNnepumMenm

«Bvloenenue u noenowenue

bubmmoreka [{OK

14
menJia - NPU3HAK XUMUYecKol 18.10.2023 | https://m.edsoo.ru/ff0d37fa
peaxkyuu.
Jlamuux memnepamypui
NAAMUHOGDI

15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKITUi 23.10.2023 | https://m.edsoo.ru/ff0d3a16

16 3aKoH COXpaHEHHUS MaCChI BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHECHHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Boruncnenus komyecTBa, Macchl Eu6 10K

nonmoTexa

17 BeHecTBa 1o ypaBHeimHM 6.11.2023 https://m.edsoo.ru/ff0d5708
XUMHYECKUX PeaKInii
Knaccudukanus XuMu4ecKkux

18 €aKIHi (COeTMHEHUS, PA3JI0KEHUS 8.11.2023 bubmmorexa [TOK
peaid A P ’ o https://m.edsoo.ru/ff0d3f34
3aMeInIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-

19 sHIMKIoneaucT. O6o0IeHne u bubmmorexa [IOK

" et o 13.11.2023 | https:/m.edsoo.ru/ff0d40c4

cUCTeMaTu3aIlus 3HaHUH

20 KounTtponsnas pa6ora Nel mo teme bubnnoreka [JOK
«BerecTBa 1 XUMUYECKHE PEAKIIUI) 15.11.2023 | https://m.edsoo.ru/ff0d4290
Bosnyx — cmecsk razos. CoctaB

21 Bo3nyxa. Kucnopon — snemeHtT u bubnuorexa [IOK
npocToe BemecTBo. O30H 20.11.2023 | https://m.edsoo.ru/ff0d448e

TP. /lemoncmpayuonubsli



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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IKCHepUMeHm.
«Onpeodenenue cocmasa
6030yxa»

Ilpubop ons onpedenenust co
cmasa 8030yxa

duznyeckre 1 XUMHUYIECKHE
CBOMCTBa KUCIIOPOAa (peaK1u

bubmmoreka [{OK

22 okucnenus, ropenue). [lonstue 06 22.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHJIaxX
Crioco0OpI MOTy4eHHST KUCITIOPOia B

23 nabopaTopun ZlqnpOMmmneleioﬂcm. bubanorera LOK

27.11.2023 | https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoit 3¢ ekt xumuueckoin

24 peaKkuuu, MOHSITHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPABHEHUH, IK30- 29.11.2023 | https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
TormmBo (HedTh, yroias U METaH).

25 3arp;13HeI£He¢1;o3L[yyl;(a CrocoObI zzro bubmorexa HOK

’ 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
26 «ITonmyuenue u cobupanue bubmorexa HOK
. 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYEHUE ero CBOMCTBY»

97 Bomopoa — snemeHT u ipocToe bubmuoreka [JOK
BelecTBo. Haxosxienue B mpupoie 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
duszndecKkrue 1 XHMUUECKHE

28 cBolicTBa Bojopoaa. [lpumenenue bubmiorexa LOK

13.12.2023 | https://m.edsoo.ru/ff0d4ddO

BOJOpOaa



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK

29 I1
OUATHE O KHETOTAR H COBIX 18.12.2023 |  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MMoTydeHust BOJAOPOIa B bubnuorexa [JOK
naboparopun 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «Ilonmyuenue u cobupanue BoI0poia bubmorera [JOK
7 N ’ 25.12.2023 |  https://m.edsoo.ru/ff0d4f42
W3YYCHHE ero CBOHCTBY
32 MouisipHblii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KomuiecTBa
33 BeIlleCTBa rasa 1o e€ro u3BECTHOM bubmorexa TOK
. . Y 08.01.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIleCTBA WIH 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo
34 ABHCHUIO PEaKIIMU Ha OCHOBE bubmorera [IOK
yp ”p 1 i 10.01.2023 | https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH ra30B
du3nYeCKue ¥ XUMHUICCKHE
CBOMCTBA BOJIBI
TP. Jlabopamopnulii onvlm
«H3mepenue memnepamypol
35 KUNeHUsi 600bl C NOMOUBIO bu6mmoreka [JOK
OamyuKa memnepamypul u 15.01.2024 | https://m.edsoo.ru/ff0d587a
mepmomempay
Llamuux memnepamypol
NIAMUHOBYLU, MepMOoMemp,
2leKkmpuvecKkas niumeka
36 CocraB ocHoBanuii. [Tonstue 06 bubnuoreka [JOK
WHJIMKATOpax 17.01.2024 | https://m.edsoo.ru/ff0d59e2
37 Boga xak pacTBOpHUTEIb. bubnuoreka [IOK
HacrlmeHnnslie 1 HeHACHIIIIEHHBIE 22.01.2024 | https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

pacTBopbl. MaccoBast 10Jis BEIIECTBA
B pacTBope
TP.Jlabopamopmwiii onvim
«H3yyenue 3asucumocmu
PACMBOPUMOCIIU 8EUjeCBA OM
memnepamypuly

Hamuux memnepamypoi
Ilnamunosuoii

JlaGopaTopHBI OIBIT
«Ompenenenre BOAOIPOBOTHOM
U TUCTWTMPOBAHHON BOJIBD)
JlaT4auK AIIeKTPOIpPOBOTHOCTH,
r(poBOi MEKPOCKOT
Jlabopamopuwiii onvim
«Habmoodenue 3a pocmom
KpUCmaiiosy

Lugpposoii muxpockon

38

[IpakTrueckast pabota Ne 5 o Teme
«IIpurotoBneHue pacTBOpPOB ¢
OnpeAeIEHHON MacCOBOM 0Jei
PacTBOPEHHOTO BEUIECTBA»

TP. Ilpakxmuueckas paboma
«Onpedenenue KOHYeHmpayuu
geujecme KoJiopumMempuiecKum
no Kaniubpo8ouHOMY epaduKy»
Jlamyux onmuueckoti
Inomnocmu

JlabopamopHsiii onbim
«[MepeceiujeHHbIl pacmeop»
JAamyuk memnepamypel
naamuHossll

24.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d5eba

39

KonTtposneHas padota Ne2 mo teme
«Kucnopon. Bonopoxa. Bona»

29.01.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d6342

40

Oxcunpl: cocTaB, KiIaccupuKaIs,
HOMEHKJIaTypa

31.01.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d664e

41

[Tosmydyenne u XMMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(oTepHBIX OKCHUIOB

05.02.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d664e

42

OcHoBaHMUsI: COCTaB, KIacCHU(pUKAIIHS,
HOMEHKJIaTypa

T.P. [Ipakmuueckas paboma
«Onpeoenenue pH pacmeopos
KUCTIOM U wjeodeiiy

Lamuux pH

07.02.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0d67ca

43

[Tosnydyenne u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

TP. JlabopamopHhwiii onvim
«Peaxyus neumpanuzayuu .
Jlemoncmpayuonnsiil
9KCHEepUMeHm

«Ocnosanus. Tennosoti 2¢hghexm
peaxkyuu 2uopoKCuda Hampusi ¢
VeJIeKUCTIBIM 2a30M»

Jlamuux pH, oozamop 06véma
Jrcuoxocmu, dropemxa, 0amyux
memnepamypsl NAAMUHOBYLIL,
0amuyux 0asieHust, MacHUMHAsL
Mewanxka

12.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

44

Kucnotsl: cocras, kinaccudukanus,
HOMEHKJIaTypa

14.02.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d6342
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

TP. JlabopamopHyiii onvim
«Onpeoenenue pH paznuunvix
cpeoy

Jamuux pH

45

[Tosmydyenne u XuMHUYECKUE CBOMCTBA
KHCJIOT

TP. JlabopamopHuwiii onvim
«Onpedenenue KUCIOMHOCMU
no48bl»

Jamuux pH

19.02.2024

bubmmoreka [{OK
https://m.edsoo.ru/ffOdfee2

46

Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI MOJTYYEeHHSI, XUMUYECKHE
CBOICTBa

TP. Ilpaxmuueckasn paboma
«llonyuenue meonoco

Kynopoca»

Lugposoii muxkpockon

21.02.2024

bu6moreka [IOK
https://m.edsoo.ru/00ad9474

47

[Ipaktuueckas padota Ne 6. Permenue
SKCIIEPUMEHTAJIbHBIX 337a4 [10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX
COEIUHEHUIN

TP. JlabopamopHuwiii onvim
«Onpeodenenue memnepamypol
Dpa3noxcenus

KpUCmanio2uopama

Jamuuk

memnepamypol

NAAMUHOBLIU

26.02.2024

bubnuoreka [JOK
https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

I'enernueckas CBA3b MEXKIY

bubmuoreka [JOK

48
faccamu Hue OpramrHecix 28.02.2024 | https://m.edsoo.ru/00ad9a50
COEMHEHNH
49 O06o01IeHre U CHCTeMaTH3aIus bubnmoreka [JOK
3HaHHHI 04.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTtposnsHas padota Ne3 mo treme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubnmorexa LHOK
. P 06.03.2024 | https://m.edsoo.ru/00ad9ela
COEMHEHN
[TepBbIe MOTBITKA KIIACCHU(PUKAITUU
51 XUMHUYECKUX diieMeHTOB. IloHnsaTue o bubnmorexa LHOK
’ 11.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIITaxX CXOAHBIX SJIECMEHTOB
[Tepronnueckuii 3aKOH U
52 [Iepnoanueckas cucrtema bubnuoreka [IOK
XUMHYECKUX anemeHnToB JI. W. 13.03.2024 | https://m.edsoo.ru/00ada52¢c
Meunneneena
53 Ileproapl, TPYIIIBI, TOATPYIIIELL bubmorexa HOK
PHOJIBL, TPYHIIBL, HOATPYIL 18.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnunoreka [JOK
sinep. M3oTomsl 20.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aToOMOB 2JIeMeHTOB [lepuoanueckoit bubmmorexa [IOK
pHoA 01.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 DIIEMEHTA 110 €0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuoanueckoii cucreme /1. 1. 03.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
57 3nauenue [lepuoauyeckoro 3akoHa bubnunoreka [JOK
JUIS pa3BUTHS HAyKU U MpakTUKU. /1. 08.04.2024 | https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

N. MenneneeB — y4€HbIl, IEAArOT U
rpaX1aHuH

DNEeKTPOOTPULIATENIBHOCTh ATOMOB

bu6mmoreka [{OK

58 XUMHUYCCKUX DJIEMEHTOB 10.04.2024 | https://m.edsoo.ru/00adaab8
HNonnas xumMuyeckas CBs3b
TP. /lemoncmpayuoHHblil Onvim
«Temnepamypa naasnenus
59 geuiecms ¢ pazHviMu munamu bubmmoreka [{OK
KPUCMANTUYECKUX PEULEMOK» 15.04.2024 | https://m.edsoo.ru/00adac34
Jlamyux memnepamypoi
NAAMUHOBDLU, OAMYUK
memnepamypvl mepmMonapHbulil
60 KoBanenTHas nossipHast XuMU4ecKas bubnuoreka [IOK
CBSI3b 17.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHast bubnuoreka [IOK
XUMUYECKas CBSI3b 22.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa [OK
24.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC bubnuorexa [JOK
peakuu 29.04.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIHTEIN U BOCCTAaHOBUTEIN bubmotera [JOK
06.05.2024 | https://m.edsoo.ru/00adb076
KonTpoibHas padota Ne4 1o Teme
65 <<CTp(1;)eHHe aT(I;)Ma. XuMudeckas bubmmorexa [JOK
13.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
cUcTeMaTH3allusl 3HaHUI 15.04.2024 | https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
cHUCTeMaTH3allusl 3HAHUI 20.05.2024 | https://m.edsoo.ru/00ad9ch2
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cHUCTeMaTH3allUsl 3HAHUI 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yYeHHUs o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnnorexa [JOK
XUMHYECKUX 3eMeHToB []. 1. 05.09.2023 |  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 0 0 bubmorexa [TOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOPraHMYECKHX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunp xXuMHuueckoil CBSI3U U THIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme
«[loBTOpEeHue u yrioyonenue

5 . 1 1 0
3HaHUH OCHOBHBIX Pa3/iesioB Kypca 19.09.2023
8 kiacca»

5 Knaccudukanus XuMuaeckux 1 0 0 bubnnoreka [JOK
peaKIyil 0 pa3IMYHBIM MpU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
peakiuu. [loHATHE O TOMOTEHHBIX

7 Y TE€TEPOre€HHBIX PEAKIUAX 1 0 0 bubmorexa HOK

P peartt 26.09.2023 | https://m.edsoo.ru/00adbe9a
TP. Jlemoncmpayuonnsle onvlimol
«HM3yuenue enuanus



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

PAa3IUUHbIX PaKmopos Ha
CKOPOCMb Peaxkyuuy

Ipubop ons urnrocmpayuu
3A8UCUMOCMU CKOPOCMU
XUMUYECKOU peakyuu om ycioeull

[TonATHE O XUMHYECKOM
paBHOBecuH. DAKTOPBI, BIMIONINE
Ha CKOPOCTb XUMHUYECKOU PEaKIINH
U TIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

28.09.2023

bubmmoreka [{OK
https://m.edsoo.ru/00adc28¢c

OKucauTenbpHO-
BOCCTAaHOBHTEJIbHBIE PEAKITUN
TP. JlabopamopHhwiii onvim
«H3yuenue peaxyuu
83aUMO0elicmaus

cynbhuma Hampusi

C NEPOKCUAOM 80O0POOA)
Jlamuux memnepa

mypol RAAMUHOBbIU
JlabopamopHhuwiii onvim
«H3menenue pH 6 xooe
OKUCIUMENLHO-80CCAHOBUMETbHBIX
peaxyuiiy

Lamuux pH

03.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus 3neKTpOIUTHYECKON
mucconanuu. CUIbHBIE U cl1a0ble
IIEKTPOJIUTHI

TP. [Ipakxmuueckas paboma
«nexmponumul u
HedJIeKMpOIUmbl»

05.10.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68

Jamuux snexmponposooHocmu

11

HoHHbIE ypaBHEHHS peaKkui

10.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/00add448

12

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN
00 AIIEKTPOIMTUICCKOU
JTUCCOTMAIIAN

TP. /lemoncmpayuontwlli onvim
«Tennosou

aghghexm

pacmeopenusi Beuiecms 8 600e»
Jlamyux memnepamypoi
NAAMUHOBbIU

Jlabopamopnwiii onvim
«CunvHvle u cnabvle
NIEKMPOSIUMBLY

Jlamuux snekmponpoeooHocmu

12.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

13

XuMHdecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
ANEKTPOJUTUYECKON JUCCOIHAITIT
TP. JlabopamopHhwiii onvim
«Bnuanue pacmeopumens na
ouccoyuayuro»

Jlamuux snekmponposooHocmu
Jlabopamopuwiii onvim
«3asucumocmo
91eKMPONPOBOOHOCHIU
PAcmeopos CUNbHbIX
NEeKMPOIUMOE OM

17.10.2023

bubmuoreka [JOK
https://m.edsoo.ru/00add8h2



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

KOHYEHmpayuu UOHOB)
Jlamuuk snexmponpogoonocmu
Ipaxmuueckas paboma
«Onpedenenue KoHyeHMpayuu
€O NO DNIEKMPONPOBOOHOCU
pacmeopay

Lamuux snexmponposoonocmu
Jlabopamopuwiii onvim
«Bzaumooeiicmsue

2uopokcuda bapust ¢ cepHoul
KUCIOMOU»

Jamuux snexmponpogoonocmau,
0ozamop 06véma HeuoKkocmu,
bropemxa

Jlabopamopuwiii onvim
«Obpa3zosanue coneil AMMOHUSLY
Hamuuk snexkmponpogoonocmu

14 [ToHsTHE O THAPOIU3E COJICH bubmorexa [TOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
[IpakTrueckas padota Ne 1.
15 «Pemenune 3KcriepuMEHTaIbHBIX bubmorera [JOK
P 24.10.2023 | https://m.edsoo.ru/00addd12
3a/1a49
KounTtponsnas pabora No2 mo teme
16 «ONEeKTPOJIUTUYECKAS bubnnoreka [JOK
nUcconuanus. XuMHUUECKHAE 26.10.2023 | https://m.edsoo.ru/00addbfa
peaKI B paCTBOPAX»
17 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHUU 07.11.2023 | https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

OOm1ast xapaKTepUCTHKA TAJIOT€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa

bubmmoreka [{OK
18 TP. 1], 0O
PARMITLCCRAA paboma 09.11.2023 | https://m.edsoo.ru/00addfe2
«Onpedenenue cooepicanus
XJIOpUO-UOHO8 8 NUMbEBOU 800e»
Jamuuk xnopuo- uornos
XnopoBogopoa. CoJisiHast KHCIIOTA,
XUMHUUYECKHE CBOMCTBA, MOJyYCHUE,
MIPUMCHCHHE
TP. Jlemoncmpayuounsii onvim
19 «Hsvuenue bu6moreka [IOK
Y 14.11.2023 | https://m.edsoo.ru/00ade104
Qusuueckux u
XUMUYECKUX CBOUCMEXIOPA»
Annapam 0ns nposedenus
xumuyeckux npoyeccos (AIIXP)
[IpakTuueckast pabota Ne 2 o Teme
20 «ITomyueHnue CoNTHON KUCIOTHI Bubmmorexa [JOK
YHCHEE €077 ’ 16.11.2023 | https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB
Berauncienus o ypaBHEHUsIM
21 XUMHUYECKUX PEAKIUi, €CITN OJINH bubmorexa HOK
PEartK, A 21.11.2023 | https://m.edsoo.ru/00ade488
W3 PEarcHTOB JIaH B U30BITKE
99 OO1ast XapaKTepUCTUKA SIIEMEHTOB bubnunoreka [JOK
VIA-rpymimsl 23.11.2023 | https://m.edsoo.ru/00ade64a
AJnotpornHbie MoAu(pUKAUT
cepbl. HaxoxneHue cepsl u eé
23 colz VHEHUI ];H IpUpPO 12 bubmmorexa [JOK
A PHpOAS. 28.11.2023 | https://m.edsoo.ru/00ade64a

XHUMHUYECKUE CBOWCTBA CEPBI
TP. J/lemoncmpayuoHublil Onvlm:



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

«Ilonyuenue ceposodopooa u
uzyuenue

€20 Cc8olCmey.
Jlabopamopmwiii

onvim:

«Cunmes ceposodopooa.
Kauecmeennvle peaxyuu na
€epo8ooopoo U Cyib@uobly
Annapam 0ns nposedenus
xumuyueckux peaxyuil (AIIXP),
npubop

ons

NOIYYEeHUsL 24308 ULU ANnapam
Kunna

24

CepoBo10pO, CTPOCHHE,
(buznyeckue 1 XuMu4ecKue
CBOMCTBA

30.11.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

Oxcuppl cepol. CepHas KUCIIOTA,
(buznuecKkue 1 XuMU4ecKue
CBOICTBa, MPUMEHEHUE

TP. [lemoncmpayuoHubwlil onvim
«H3yuenue ceoiicme
CEPHUCO20 2a3d U CEPHUCMOU
KUCIOmMbL»

Annapam 0ns nposedenus
xumuueckux peaxyuii (AITXP)

05.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

26

XHMHUYECKHUE peaKkuuy, JCxKaluue B
OCHOBC ITPOMBIIIJIICHHOTO criocoba
MOJIYYCHHA CCpHOfI KHUCJIOTHI.

07.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

XHUMUYECKOE 3arpsA3HEHUE
OKPYKarOLIEH CpeJIbl
COCJIMHEHUSIMU CEPbI

27

Briuncienue MmaccoBor 10U
BBIX0/1a IPOAYKTA peaKU

12.12.2023

bubmmorexa [{OK
https://m.edsoo.ru/00adec8a

28

OO61rast xapaKTepUCTUKA SJIEMEHTOB
VA-rpymimsl. A30T,
pacrpocTpaHeHe B IpUpOe,
(bu3HUecKre U XUMUICCKHE
CBOICTBa

14.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/00adeeab

29

AmMuak, ero ¢uznyeckue u
XUMHUYECKHE CBOMCTBA, MOTyYECHUE
Y IPUMEHEHUE

TP. JlabopamopHhwiii onvim
«OcHosHble ceolicmea

amMmuarka»

Jlamuuk snexmponpogoonocmu

19.12.2023

bu6moreka [IOK
https://m.edsoo.ru/00adf004

30

[IpakTrueckast pabota Ne 3 o Teme
«[lonyyeHnue ammMuaka, u3yueHue
€ro CBOMCTBY»

TP. JlabopamopHhwiii onvim
«Onpedenenue aMmMuayHou
cenumpul U MOYEBUHbLY

Jlamuuk snexmponpogoonocmu

21.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

31

A30THas KuCOTa, € pusnueckue u
XMMHUYECKUE CBOMCTBA

TP. Jlemoncmpayuontsle onvlmowl:
«Ilonyuenue oxcuoa asoma (IV) u
u3yyeHue e2o CEOUCME»,;

26.12.2023

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

«Oxucnenue oxcuoa azoma (I1) oo
okcuoa azoma

(IV)»; «Bzaumoodeticmsue
oxcuoa azoma (1V) ¢ 600oti u
KUCTIOPOOOM, NOYyHeHUe
A30MHOU KUCTIOMbLY
Tepmopeszucmopuwiii

oamyux

memnepamypul, 0amyux pH,
oamy4ux
971eKMpPONPOBOOHOCMU,
annapam 075l NPO8eOeHUs
xumudeckux peaxyuil (AIIXP),
MASHUMHAS MEeULanKa

Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX
yaoOpeHuit. XuMHU4Ieckoe
3arpsi3HEHUE OKPYKaIoIIe cpebl

32 COEIMHEHUAMH a30Ta Eubmorexa HOK
28.12.2023 | https://m.edsoo.ru/00adf518

TP. Ilpakmuueckas paboma
«Onpedenenue HUMpam- UOHO8 8
nUMamebHOM pacmeope
Jamuuk hnumpam- uoros
®ocdop. Oxeun bochopa (V) u

33 dbocdhopnas kucnora, pusnyeckue bubnunoreka [JOK
1 XUMHUYECKHE CBOMCTBA, 09.01.2024 | https://m.edsoo.ru/00adf68a
MOJTyuYeHue

34 Hcnonw3oBanue pochaToB B bubnuoreka [IOK
KaueCTBE MUHEPAIbHBIX 11.01.2024 | https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

ynoopeHuil. 3arps3HeHne
MIPUPOTHOM cpenbl hocdaTamu

Yraepoa, pacipocTpaHEeHHE B

bu6mmoreka [{OK

35
HPHPOAE, (pusiiCCKie i 16.01.2024 |  https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusuyeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHUECKHE TTPOOIIEMEL bubnmorexa LOK
p ’ 18.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
37 YronbHas KUCIOTA U €€ COn bubmmorexa [OK
23.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTnueckas padota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KadectBenHnas peaxius Ha 25.01.2024 | https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmorexa LOK
p H 30.01.2024 | https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIyiepoJia
40 Kpemuuii u ero coe fuHeHN bubmorexa LOK
P A 01.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 1o teMe «BaxHeime 06.02.2024 | https://m.edsoo.ru/00ae0hf2
HEMETAJIIBI U UX COEINHEHUI
KonTtponsHas padora Ne3 no teme
42 «BaxxHeine HeMeTaIbl U UX bubmotera [JOK
08.02.2024 | https://m.edsoo.ru/00ae0el8

COCAUHCHUA»



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OOm1ast xapakTepuCTUKA
XUMHUYECKUX IJIEMEHTOB —
MeTaJuIoB. MeTtaiuinueckas CBsi3b U
MeTaJUTMYeCcKasi KpUCTaIMuecKast
pemérka. Gu3nyecKkre CBOMCTBA

Metanion bu6mmoreka [{OK
43 TP. Jlabopamopnaiit oneim 13.02.2024 | https://m.edsoo.ru/00ae103e
«CpasnumenvHast
Xapakmepucmuxa
80CCMAHOBUMENbHOU CNOCOOHOCMU
Memanios»
Jlamuux
HANPANCeHUs
XUMHUYEeCKHe CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUICCKUN P Bubnmorexa [JOK
. 15.02.2024 | https://m.edso0.ru/00ae1156
HaIpsHDKEHU METaJlIOB
OO6mme cnocoObI MOTyICHUS
meTaioB. CiuiaBel. Berunciaenms
45 110 YpaBHEHUSIM XUMHYECKHUX bubmorexa HOK
N 20.02.2024 | https://m.edsoo.ru/00ael156
peaKIyii, €ClIi OJIMH U3 PEareHTOB
COJICPXKHUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmorexa HOK
22.02.2024 | https://m.edsoo.ru/00ael278
[lemouHbBIC METAILIBI
TP. JlabopamopHuwiii onvim
47 «B3zaumooeticmeue bubnuoreka [JOK
U36eCmMKO801L 800bl 27.02.2024 | https://m.edsoo.ru/00ael4b2

C Y2NIeKUCAbIM 2A30M»
Lamuyuk snexmponpogoonocmu,



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

MAZHUMHASL MeULanKa, npuoop OJist
NOIYYEeHUs. 2308 ULU Annapam
Kunna

OKCI/II[I)I W TUAPOKCHU/IbI HATPHUA U

bubmmorexa [{OK

48 Kanus 29.02.2024 | https://m.edsoo.ru/00ael4b2
49 [enoyHO3eMENbHBIE METAIIBI — bubmuoreka [IOK
KaJIBIIUH U MarHui 05.03.2024 | https://m.edsoo.ru/00ael5e8
50 BakHeiiire coeuHeHNs KaTbIHs bubmmorera [JOK
A t 07.03.2024 | https://m.edsoo.ru/00ael5e8
51 OO6o01enre U cucTeMaTru3arus
3HAHUH 12.03.2024
59 JKEcTKOCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
yCTpaHEHUS 14.03.2024 | https://m.edso0.ru/00ae1886
[IpakTrueckast pabota Ne 6 o Teme
53 "YK&cTKoCTh BOABI U METOJIBI €€ bubmorexa IOK
; 8 A 19.03.2024 | https://m.edsoo.ru/00aelaed
YCTpaHECHHS
. bu6mmoreka [JOK
>4 ATioMHHHH 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [JOK
TUAPOKCHIA 02.04.2024 | https://m.edsoo.ru/00aelc64
Kenezo
TP. JlabopamopHuwiii onvim
56 «OKucnenue xeneza 60 bubmorexa HOK
04.04.2024 | https://m.edso0.ru/00aeld86
BILANCHOM 8030)Xe»
Jlamuux oasnernust
57 Oxkcupl, THAPOKCUIBI U COJIH bubnuoreka [JOK
xenesa (1) u xemnesa (111) 09.04.2024 | https://m.edso0.ru/00ae35e6
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O0001IeHUE U CUCTEMATU3 AL

58 3HaHUU 11.04.2024
[IpakTtuyeckas padora Ne 7.
59 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3a1a4 o teme «Baxueitmmue 16.04.2024 | https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCTMHCHUSD)
Berurcnenus o ypaBHEHUSM
XUMHYECKUX PEaKIU, €CIIA OJINH
60 U3 pEareHToB J1aH B U30BITKE WU bubnnorexa [JOK
COJIEP’KUT pUMecH. Beruncienus 18.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBO¥ JIOJIH BBIX0/1a TIPOJTyKTa
peaxin
61 O060011eHre U crucTeMaTu3alus
3HaHUH 23.04.2024
Kontponbras padota Ne4 o teme
62 «Baxxnelimue MeTauIbl U UX 95.04.2024
COEIMHEHUS
63 BemiectBa u matepuasl B bubnuoreka [JOK
IIOBCEIHEBHOM KU3HU UeJIOBEKA 30.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpYXaIOILEH cpebl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Posib XxuMuu B perieHuu bubnnoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM 14.05.2024 | https://m.edso0o.ru/00ae4270
66 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK
CUCTEMATHU3aIUA 3SHAHUHN 16.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0001IIEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHUM 21.05.2024 | https://m.edsoo.ru/00adb33c
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68 PezepBubiit ypok. O0o0IIeHNE U 1 bubmuoreka [IOK
CHCTEMATH3AaLUs 3HAHUI 23.05.2024 | https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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