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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe (enepanbHONM paboueil mporpaMmbl
BOCIIUTAHMS U C YUETOM KOHIEIIIUU NIPENoaBaHus yueOHOTo mpeaMeTa « XuMuUs»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€t TpeACTaBICHUE O NEAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCIUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CPEICTBAMHU Y4YEOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeNbHOe MPEIMETHOE coAepKaHue,
peayCMaTpUBACT paCHpEleICHUEe €ro Mo KilaccaM W CTPYKTYpUpPOBAHHUE IO
pasnenaM M TeMaM MPOTPaMMbl IO XUMHUH, OINpEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  y4yeOHOro  Ipolecca, BO3PaCTHBIX
0ocoOeHHOCTEW O00ydYarouuxcsi, ONpelnensieT BO3MOXKHOCTH —MpeaMera  Jyis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XUMUU Ha YPOBHE 1eJIeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOCHHUIO
y4eOHOT'0 COJICpIKAHUS.

3HaHME XHWMHUHU CIY>KUT OCHOBOM Miis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (QOopMUPYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, SHEPrETUUYCCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KyITbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW y4eOHOW JESTeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCE/IHEBHOM )KM3HU, TaK U B MTPOPECCUOHAILHON JIEATEIbHOCTH;



3HAKOMHUT CO CHEHU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJI0CTHOTO B3TJIs1a HA €IMHCTBO IPUPO/BI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00YyYaroIInXcs;

crocoOcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO--
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBieHUss B OOYyYEHHU XUMHUU O0OECHEeurBaIOTCS CHeuu(UKOM
colepkaHusl ~ y4eOHOro mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha OMPENIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIOIIUMUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMHUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOro monaxonaa Kk e€ uaydeHuro. CojepskaHue CKIIAJIbIBACTCS U3 CHUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
[OCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunonnueckoro 3akoHa [[. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XHMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TIPEACTaBICHUW 00 »HIEKTPOJUTHUECKONM JUCCOUMALMMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YpPOBHA K JpPYyromy, BBITIOJNHSS (GYHKIUKW OOBACHEHHS W IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJy4EeHUs
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMsI B Hayke. VM3ydeHue XUMHU MPOUCXOJUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKarouui MHpy,
«buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiacey.

[Ipy wW3yyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHL.



3amaya y4eOHOro mnpeameTra COCTOUT B (DOPMUPOBAHUM CUCTEMBI XUMHUUYECKHX
3HAHUN — BaXKHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO0 XapaKTepa, s3blKka HayKH, B
NpUOOIIEHUN K HAyYHbIM METOJaM TMO3HAHUS TMPU HU3YYCHUU BEUIECTB U
XUMUYECKUX peakinid, B GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENbHOW M Y4EOHO-UCCIIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUM MpaBuil Oe30MacHOro oOpaiieHus ¢ BelleCTBaMU B
MOBCETHEBHOM KU3HH.

[Ipu u3ydyeHUM XUMUMU Ha YPOBHE OCHOBHOTI'O OOIIETO 0Opa30BaHMs BAXKHOE
3HaYEHUE MPUOOPENI TaKKe 1IeU, KaK:

— (QopMHpoOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOYyYEHHsS Ha  CHCTEMaTUYeCKoe TMPHOOIIECHUE
o0ydJaromuxcss K CaMOCTOSITEIbHOM TI03HABATEIILHON JEATEIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIONIUM MOTHBALIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrieueHUe YCIO0BUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JIMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW MW €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH UM OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MHUpa, MCIHOJIb3ysl 3HAHUS W OIbIT, MOJYYEHHBIE MPU H3yYEHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW JKU3HU H
TPYZOBOM JAEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOmUXCS T'YMaHUCTUYECKHX OTHOIICHUH,
MMOHUMAHHS 1IEHHOCTH XWUMHWYECKHX 3HAHUU 71 BBIPAOOTKH HKOJIOTUYECKHU
11eJI€CO00pa3HOT0 TOBEJEHUS B OBITY W TPYAOBOM JEATEILHOCTH B LEAX
COXpaHEHHMs CBOETO 3J0POBbs U OKPYKAIOUIEH TPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQUis M HAMPaBICHHOCTH JATbHEHUIIETO
00yJeHHUS.

OOmiee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS XMMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaBisgeT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

COIAEPKXAHUE OBYYEHUA



8 KUIACC

IlepBoHayaabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb X¥MMuK B KU3HU YeliOBEKa. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTie 0 MeTogax Mo3HaHUS B XUMHUHU. UUCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE 3JIEeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCTP aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAS AaTOMHAs Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

OU3NYECKUE U XMMUYECKUE ABJICHUS. XUMUYECKask peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHMsS MacChl BellecTB. XUMUUYeckue ypaBHeHus. Knaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1abOpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJ0BaHUEM, U3yUYEHUE U OIMUCAHUE
¢uznuecknux CBOMCTB 0Opa3lOB HEOPTaHUYECKUX BEIIEeCTB, HAOJIOIEHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJII0ICHUE U
ONMCaHWE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peaklMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
Meau (II) mpu HarpeBaHum, B3auMoAeHCTBHUE Xkese3a ¢ pactBopoM coiu meau (10),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpOBEACHNE OYUCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJIbTAaTOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIC MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3jaeMEHT U MpocToe
BemlecTBo. HaxokaeHnue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl
MOJIyYeHHUsT KUCIOpoJa B JabopaTopud U HpombilieHHOCTH. Kpyrosoport
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJIEHHE TapHUKOBOTro 3 PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — nanemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, Gu3MUeckue MW XUMUYECKHUE CBOWCTBAa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

Oduznueckue CcBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPHL. PacTBOPMMOCTH BEUIECTB B BOJIE.
MaccoBas 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esloBeka. KpyroBopoT Bojbl B MPHUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranuueckux coeaunenuil. Oxcuabl. Knmaccuduxanus
OKCHJOB:  coyieoOpasyronie  (OCHOBHBbIE, KHUCJIOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcHoBanus. Knaccudukanuss oOCHOBaHWHN: MIENOYM UM HEPACTBOPHUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousnveckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetaiuioB H. H. bekerosa.
[TonyyeHne KUCOT.

Comu. Homenknarypa comneil. @usndeckre U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEETICHUE COAEPKAHUS KUCIOPOa B BO3IYXE, MOJIyUECHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOAa, HAOIIOJACHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oO0pa3laMH OKCHIOB H
OMMHMCAaHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUYCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcugoM menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJACOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIENOBAaHUE OCOOEHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIECOMATEPHUAJIOB),
uccieoBaHue o0pa3lOB  HEOPraHMYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCJIOT W IIEJIOYEH,



uzydeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIIOT C MeETajulaMH, pPEakUMil HEUTpaIN3alud, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeTajula IPYTMM M3 pacTBOpPA COJIA, PEIICHHE
DKCHEPUMEHTAIBHBIX 3a1ad M0 TeMme «BaxHedmmne KiIacchl HEOPraHMYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OxucaNTeIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX 3JieMeHTOB. [loHsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIe 00pa3yoT aM(PpOTEepHbIE OKCUIBI
Y TUJPOKCH/IBI.

Ilepuonguuecknuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (OpPMBI
[Tepunonnueckoit cucrtembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuoas
U rpynnbl. PU3NYECKHII CMBICI TOPSIAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aTroMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 110 €Tro MoJIoKEeHUIO B [lepuoanueckoii cucteme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMMHUYECKHX 3JJIEMEHTOB,
METALINYECKUX U HEMETAJNINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 Pa3BUTHsA Hayku W npaktuku. [[. M. MennpeneeB — y4yé€HbI U
rpaXkIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIIHUU.
[Ipouecchl okucaeHus U BoccTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydyeHue oOpas3IoB BELIECTB METANIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiyu pa3ioKeHHs, COeTUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzamus MexXnpeaMeTHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 8 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMH ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMNbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MuUHEpanbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAEMbI€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUM CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalus, KaIbIUd U HUX
COCIMHEHUN B COOTBETCTBUU C IMOJOKEHHEM »3JIEMEHTOB B Illepuoanueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUNIMYECKON PEIIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K pa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKHUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
M3MEHEHUIO CTETICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpPaBHEHUS.

[lonsitTue o ckopocTH xumudeckoil peaknuu. [loHsTHe 00 0OpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusax. [IoHsATHE 0 rOMOTeHHBIX M IeTepOTreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecur. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTBHO-BOCCTAHOBUTEIBHOU peaxKuum. CocraBnenue ypaBHEHUU

OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid ¢  HCIOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOIHTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MPOTEKAHUSI peaklMii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA MW coOJell B CBeTe MpEJACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [IoHsATHE O THAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJCJISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7mopua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPONPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLECca AMCCOLMALMU KHUCIOT, IIEJIOYER U  COJer
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MaTE€pUaliOB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasloKeHUs, COSTUHEHUS ), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX PpEAKUMM HA  HWOHBI, pELICHUE
JKCIIEpUMEHTAJIBbHBIX 3a/a4.

Hemerasibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTtuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETa/lIaMH, IlejioyamMu). XJIOPOBOAOPOA.
ConsiHass KUCIIOTa, XMMHYECKUE CBOICTBA, IMOJydYeHUE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YeJIoBeKa. BakHehmume XJIOpUAbl U KX
HaXO0X/CHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne u (pu3myecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHbIE MOAUDUKAIINKI KHCIOPOaa
U cepbl. XUMUYECKHUEe CBoOMcTBa cepbl. CepoBOOpPOMa, CTpoeHUE, (pu3ndeckue u
XUMHuYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUecKue W XHMHYECKHE CBOWCTBAa (0OmME  Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeKalmnue B OCHOBE MPOMBIIICHHOTO CHOc00a TMONYYeHHs] CEePHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. Conu cepHOM KUCIOTHI, KAYECTBEHHAS! peaKus Ha
cynbdar-uoH. HaxoxzaeHnue cepsl U €€ COEIUHEHHN B Tpupojie. XUMHUECKOE



3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPaAIICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTETICHU OKUCIEHHS. A30T, pacIpOCTpaHEHHE B MPHUPOJIE,
dbuznyeckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €To
dbu3nUecKue U XUMHUYECKUE CBOMCTBA, MojlyueHue u npumeHenue. Coiam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (GU3NYECKHEe U XUMUUYECKHE
cBoiicTBa (0OIIME€ KaK TMPEICTaBUTENSl Kiacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTpPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopenuit. XuMUUeCKoe 3arpsi3sHEHNE OKPYKaroIel cpeibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXHW, 3arpsi3HEHUE BO3JAyxXa, MOYBBl U BOJMOEMOB). Docdop,
ajuioTponHbie Mogudukanuu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocharoB B KaueCTBE MUHEPATBHBIX YA00pESHUIA.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  auIOTPOIHBIC
MoauUKAIMK, PaACIpPOCTpaHEHUE B MNpuUpoje, (U3NYECKHE W XUMHYECKUE
cBoiicTBa. Ancop6uusi. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
duznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dexT. YronbpHas KUCIOTa U €€ CONH, UX (PU3NYecKne U XMMUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIECTBAX KAK O COCIMHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OE€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: XKUpaX, O€IKax, yriieBojax — U ux
poii B KHM3HM 4YeloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue M XHUMHYECKHE CBONCTBA, TMOJYy4YEHUE U
npumeHenne. CoenuHeHHuss KpemHHs B mpupone. OOmme mnpeacTaBieHus 00
okcuse kpemuusi (IV) u kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B MPOMBIIIUICHHOCTH. BakHeHIne cTpouTenbHbIE MaTepHalibl: KepaMuKa,
CTEKJIO, IIeMEHT, OeTOoH, Xkene300eToH. [IpobaeMbl 6€30MacHOTO HCIOIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.



Xumuueckuii IKCnepumenn:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOWMCTBA
rajJjloreHOB M WX COEJAMHEHUM (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEepUaIOB), HAOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKIuM Ha Cyibdart-
MOH W HaOJIOJIeHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXKXHO HCIIOJIb30BAHUE
BUJIeOMAaTepranoB), oOpas3amMu a30THBIX U (POCPOPHBIX YIOOpEHU, MOTydYEeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHUS U (PocdaT-uOH U U3yUYEHHE MPHU3HAKOB
UX MPOTEKaHMs, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHOMN a30THON KUCJIOTHI C MEbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUE Moenei
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOICTBOM MPOTUBOTA3a, MOJyYyeHUEe, COOUpaHUe, paclo3HaBaHUE W M3y4YEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W UW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3SKCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BakHeHIne HeMETAIIIBI U UX COETUHECHU.

MeTanjibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMUUECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnonoxeHuss B Ilepumogmueckoit cucreme xumuuyeckux nsiaemeHtoB [l H.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMUECKas  pemeéTka.  DJIEKTPOXUMHUYECKUH  psll
HarnpsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTauioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuUThl UX OT Koppo3uu. CriaBbl (CTajdb, YyT'yH, OIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIINIEHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B [lepruoamyeckon cucreMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUAPOKCUABI HaTpus M Kanus. lIpruMeHeHHe IIeOYHBIX METAIOB U HUX
COEIMHECHUM.



IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLIMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3nUeCcKrue U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] KalblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. dusudeckue u
XUMUYECKHE CBOMCTBA alfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCH]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
. MenaeneeBa, CTpOEHHUE aToMma, HaxXxoXJeHWEe B mnpupone. Ddusznueckue u
XUMUYECKHE CBOMCTBA xene3a. OKCUAbI, THAPOKCUIBI U conu xkene3a (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHJA
KaJblIUsl M HATPUS C BOJAOM (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa WMOHBI: MarHus, KaJblLUs, aJIOMUHUS, [IUHKA, JKeJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUIAMEHM MOHAMHM HATpus, Kaiuus ¢ Kajablus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «BakHeunmue
METAJUIbI U UX COCUHEHUS.

XuMHA U OKPYXKAKIIAA Cpeaa

BemecrBa m Marepuansl B IOBCEIHEBHOW JKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXkalollel cpenbl (MpeAenbHas TOMycTHMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTtepualbl).

Mexcnpeomemunle ceéasu

Peanuzamus MexXnpeaMETHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX



MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: wmartepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOMBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUYCCKUN 3apsjl, MPOBOJIHUKH,
MOJYNPOBOJHUKHY, AWDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoHIIE.

buonorus: dorocuHTe3, NBIXaHWe, OWocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOA3JIEMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TOPOIHI,
IOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHOMN AESATEIBHOCTU B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIIEIOBATENIbCKOW,  TBOPUYECKOM W JPYrux  BHJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM MAESTENbHOCTU MPHU
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEAEHUE M TMIOCTYNKA CBOUX TOBapULIEH C MO3HUIUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABISAIOLIME
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHBBI, HAPABJICHHBIE HA IMOJYYEHHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYNMHBIMU TEXHUYECKUMU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIIOZICHUS TpaBW O€30MacHOCTH TMpU  OOpalleHUuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MPpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MUecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TMOJIyYaeMbIe MPU W3YYCHUH XUMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOM KapTHUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC IeUCTBUA (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAaHUMU: PAaCKPBIBaTh CMBICI XUMHYECKUX TMOHITHUH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpPOlleCCE TO3HAHHWS TOHATUS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU PElIeHUH Y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEIEIEHHOTO TUMA, IPUOOPETEHUE OIBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyl  HECIO0XXKHBIMU CXEMaMH, JuarpamMaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034iCTBA M TPAHCIOpPTAa HA COCTOSHHE OKpYKarolledl NpupoIHON
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJy4YEHHbIE  pe3yjibTaThl  IO3HABATEIbHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBHI, OIpenelieHne KpPUTEPHEB IO OIICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepasibHOW paboueil mporpamMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlOIMIMMHCA HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIUSIX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECHh
(oHOpPOHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pPasJIoKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PAJANYC
aToMa, XMMHYECKas CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBasi JOJisI BEIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PAaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHATHH H
IPUMEHATH 3TH HOHATUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B  OMHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJIEHTHAass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJANYECKONM 3aBHCUMOCTH CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKHUX DJIEMEHTOB: pa3jiuyaTh [OHATUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OoJNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema XuMHueckux diemenrtoB [l W.
MenpneneeBay C UHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (M0 YUCIY U COCTaBY YYACTBYIOLIUMX B PEAKLIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 32aBUCUMOCTH OT UX KAYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILLIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XUMHYECKHX pEAKLIUH, ECTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBHUM C HWHCTPYKUUSIMU 110 BBIINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M OPOBOAUTH  XUMHYECKHE  IKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHiy 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX TOHSITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISPHBIA  00BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAaHOBUTENb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKHX TIOHSATUM U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHUUYECKUX COCAUMHEHMM, TUI KPUCTALIMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
pasnuyaTh TOHATUS «rJaBHasg mnoArpynna (A-rpynmna)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, OOIIee YHUCIO DJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBa,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEpPKJas OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHSA pEaKIil, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
POTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
PUYHUHHO-CIICICTBEHHBIX CBSI3€M — 11 M3Y4YEHHUS CBOWCTB BEIECTB H
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
KoaudecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHATUHSA
Xumus — BakHas 00J1acTh

1 €CTECTBO3HAHUSA U 5 ) bubnuotexa [JOK

' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

yeJioBeKa

12 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHeiinue npeacraBuTe/ M HEOPraHN4ecKNX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

) 00 oKkcHIax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax 2 1 bu6moreka [IOK

) U COJISAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitre 06 5 | 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 1 1 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCAUHECHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIHU




[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XUMHUYECKUX AemeHToB /. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
X as CBA3b.
30 OHMH%CK S 3 bubnuotexa [JOK
' KHCHITERHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHU
I/I 15 bu6mmoreka [IOK
TOTO TO pasieiy https://m.edsoo.ru/7f41837¢
p 3 bu6moreka [IOK
C3CPBHOE BpeMi https://m.edsoo.ru/7f41837c
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9 KUIIACC

KosnunuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHMe pa3aesioB M TeEM (uudposBbie)
Ne n/mm P KoHTpoJbHbI IIpakTHyeckue op
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
Paspnen 1. BemecTBo 1 XUuMHYeCKHE peaKIUH
. bubnuorexa [JOK
[ToBTOpEHue u yriyoienne 3HaHUN
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca p
bu6moreka [IOK
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakuuit
6
bu6mmoreka [IOK
DNEeKTPOIUTHYECKAs TUCCOLIUAIUS.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEeaKIIUU B pacTBOpax 6
Hroro no pazneny 17
Paznena 2. HemeTa/JILI M UX COeANHEHHUS
bu6mmoreka [JOK
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHTOB VIIA-rpymnmnsl. ["anorenst p
OO01as XxapakTepUCTUKA XUMUYECKHX bubnunoreka [JOK
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a63
COCOUHEHUA 6




OOmiast XxapakTepUCTUKAa XUMUYECKHX

bu6mmoreka [{OK

2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCAMHEHUS 6
Uroro no pazgeny 25
Pasnen 3. Merasiibl U MX COeIMHEHUS
bubmmoreka [{OK
3.1 OO6mue cCBOMCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6moreka [IOK
3.2 Baxneiime MeTamibl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa
bu6mmoreka [IOK
4.1 BeniecTBa 1 MmaTepualsl B )KHU3HU YEIOBEKa 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uupposbie
Tema ypoka Kourpoasubie | IlpakTtuyeckue | H3YyY€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI A
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | 04.09.202 bubmmoreka [{OK
yenoBeka. Tena u BemecTna 4 https://m.edsoo.ru/ff0d210c
05.09.202 bu6moreka [IOK
2 IlonsTue o MeTogax MO3HAHUS B XUMHUU 1
4 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI | 11.09.202 bubmuorexa [JOK
oOparteHus ¢ 1abopaTOpHBIM 4 https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 12.09.202 bu6mmoreka [IOK
pa3aeiieHus: cMecei 4 https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 18.09.202 bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1
. 4 https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
19.09.202 bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIbI 1
4 https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 25.09.202 bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB 4 https://m.edsoo.ru/ff0d2be8
26.09.202 bu6mmoreka [JOK
8 IIpocTei€ U CII0KHBIE BELIECTBA 1
4 https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKY/ISIPHOE YUCHHE 1 01.10.202 bubmmorexa [IOK
YVIPHOE YA 4 https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumuueckas Gopmyna. BaneHTHOCT 02.10.202 bubnrotexa LIOK
pMyJa. 4 https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
1 OTHOCHUTENBHAS aTOMHAsI Macca. 08.10.202 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 4 https://m.edsoo.ru/ff0d323c
2 MaccoBas 10J11 XUMHYECKOTO 09.10.202 bubmmoreka [{OK
3JIEMEHTA B COCAMHECHUU 4 https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecra. MoJib. 15.10.202 bubmmoreka [{OK
MognspHas macca 4 https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBJICHUA. 16.10.202 bubmuorexa [JOK
XHUMHUECKash peaKus 4 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS 22.10.202 bubnuoreka [IOK
XUMUYECKUX PEAKIUI 4 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. 23.10.202 bubmuorexa [JOK
XUMHUYECKUE YPABHEHUS 4 https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJMuecTBa, MacChl
17 BEILECTBA 10 YPABHEHUSAM XMMUYECKUX 06.11.202 bubmorexa OK
HHeCTBA HO YP 4 https://m.edsoo.ru/ff0d5708
peakui
Knaccudukanuss XaMU4ecKuX peakiuii
12.11.202 bu6mmoreka [JOK
18 (coenuHEeHMS, pa3IOKECHUS,
4 https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneucT. O000IICHHE U 13.11.202 bubmorexa HOK
H AT Hf 4 https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponpHas padota Nel mo teme 19.11.202 bubnuoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUN 4 https://m.edsoo.ru/ff0d4290
21 Bo3ngyx — cMmech razos. Cocras 20.11.202 bubnunoreka [JOK




Bo3ayxa. Kucnopon — sneMeHT u 4 https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
26.11.202 bubmmoreka [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
4 https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoObl MostyueHust KUCIopo/ia B
23 71ab0paTOPHH U MPOMBIIIIIEHHOCTH 27.11.202 brbnmorexa [TOK
PATOPHIT I TP ' 4 https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaKuuu, NOHITUE O 03.12.202 bubmuorexa [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, IK30- U 4 https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITHIX
TonnuBo (HedTh, yroiab U MEeTaH).
25 3arps3HeHue BO3/LyXa, CiocoObl €ro 04.12.202 bubamorera HOK
p yEd, 4 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTrueckast pabota Ne 3 o Teme
10.12.202 bu6mmoreka [IOK
26 «[Tonmyuenue u coOupanure KUCIOpoa,
. 4 https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOUCTB)
7 Boaopon — sneMeHT u mpoctoe 11.12.202 bu6mmoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe 4 https://m.edsoo.ru/ff0d4dd0
73 dOu3nyecKnue U XUMUYECKHUE CBOMCTBA 17.12.202 bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa 4 https://m.edsoo.ru/ff0d4dd0
18.12.202 bu6mmoreka [JOK
29 ITondaTtue o KuCIOTax U COJISIX
4 https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B 24.12.202 bubnunoreka [JOK
nabopaTopuu 4 https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme 25.12.202 bubnuoreka [IOK
«[Tomyuenue u cobupanue Bo10po/a, 4 https://m.edsoo.ru/ff0d4{42




HU3YyYEHHUE ETO CBOMCTB)

0 MonsipHblii 00bEM Ta30B. 3aKOH 14.01.202 bubnuorexa [JOK
ABoraapo 5 https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa

15.01.202 bubmmoreka [{OK
33 BEIECTBA I'a3a [0 €ro U3BECTHOMY
. 5 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruucnenust 00€MOB ra3oB 1o
21.01.202 bubmmoreka [{OK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. o 5 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 DU3NYECKUE U XUMUYECKUE CBOMCTBA 22.01.202 bubmuorexa [JOK
BO/JIbI 5 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonstie 06 28.01.202 bubnuoreka [IOK
HHIUKATOpax 5 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachleHHbIe

A p p I 29.01.202 bubmoreka IIOK
37 Y HEHACBIIIEHHBIE pacCTBOPBI. MaccoBas
5 https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTuueckast pabota Ne 5 o Teme

18 «IIpurotoBneHue pacTBOPOB ¢ 04.02.202 bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Jei 5 https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»

39 KounTtponsnas pabora Ne2 mo teme 05.02.202 bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» 5 https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTaB, KiaccupuKanus, 11.02.202 bubnnorexa [JOK
HOMEHKJIaTypa 5 https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA

12.02.202 bu6mmoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
5 https://m.edsoo.ru/ff0d664e

OKCHJIOB




4 OcHoBaHusI: COCTaB, KIaccuuKaims, 18.02.202 bubnuorexa [JOK
HOMEHKJIATypa 5 https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBONCTBA 19.02.202 bubnuorexa [JOK
OCHOBaHHH 5 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukanus, 25.02.202 bubnuorexa [JOK
HOMEHKJIaTypa 5 https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne u XUMHUYECKUE CBONCTBA 26.02.202 bubnuorexa [JOK
KHCIIOT 5 https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cpenie) P 04.03.202 | Bu6nmorexa LIOK
46 CHOCOOBI OJTYYEHHS, XUMUYECKHE
. 5 https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME 05.03.202 bu6mmoreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX 5 https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
43 I'eneTnueckas cBsi3b MEXKY KiaccamMu 11.03.202 bubmuorexa [JOK
HEOPraHWYECKUX COCAMHEHUM 5 https://m.edsoo.ru/00ad9as50
. 12.03.202 bu6mmoreka [JOK
49 O000111eHNE U CUCTEMATHU3AIIUS 3HAHUN 1
5 https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
. 18.03.202 bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o 5 https://m.edsoo.ru/00ad9ela
COEIMHEHUH
[TepBbie OTBITKH KIacCUpUKAITIN
19.03.202 bu6mmoreka [JOK
51 XHUMHYECKUX 21eMeHTOB. IloHsTre 0
5 https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHbIX 3JIEMEHTOB
Ilepuoauueckuii 3aK0H 1
p 02.04.202 bubnunoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
5 https://m.edsoo.ru/00ada52c

anemenToB /. 1. Menneneepa




53 eDOMLL FOVIHEL OV 08.04.202 bubnuorexa [JOK
PHOJBI, TPYIIBL, TIOATPYI 5 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX 09.04.202 bubnuorexa [JOK
snep. M3otonsl 5 https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. 15.04.202 bubmmoreka [{OK
55 aTOMOB 351eMeHTOoB [lepnonnyeckoit
5 https://m.edsoo.ru/00adabbc
cucremsl JI. . Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 16.04.202 bubnuoreka [JOK
[Tepnoanueckoii cucreme J1. U. 5 https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyeckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. 1. 1. 22.04.202 bubnuoreka [IOK
MenneneeB — y4EHBIN, MeIaror u 5 https://m.edsoo.ru/00ada96e
IrPpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB 23.04.202 bubmuorexa [JOK
XUMHUYECKUX DIIEMEHTOB 5 https://m.edsoo.ru/00adaab8
29.04.202 bu6mmoreka [JOK
59 HNonnas xumuueckas CBsizb
5 https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas 30.04.202 bubnuoreka [JOK
CBSI3b 5 https://m.edsoo.ru/00adaab8
61 KoBanentHas HenosspHasi XuMUYECKast 06.05.202 bubnunorexa [JOK
CBA3b 5 https://m.edsoo.ru/00adaab9
& Cremert OKHCeHI 07.05.202 bubmuoreka [JOK
5 https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC 13.05.202 bubnunoreka [JOK
peakuuu 5 https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAaHOBUTEIIH 14.05.202 bubmuoreka [JOK




5 https://m.edsoo.ru/00adb076
65 KonTtposneHas padota Ne4 o Teme 1 20.05.202 bubnuorexa [JOK
«Ctpoenue aroma. XUMHUYECKasi CBS3b» 5 https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O60011IEHNE U | 21.05.202 bubnuorexa [JOK
CUCTEMAaTH3alMs 3HAaHUH 5 https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IEHNE U | bubnuorexa [JOK
cUCTEeMaTH3als 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cHCTEeMaTH3als 3HAHUI https://m.edsoo.ru/ff0d61c6
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9A KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Kourpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Tepuoanueckas cuctema | 03.09.202 bubmmoreka [{OK
XUMHUYECKUX AemMeHToB /1. 1. 4 https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU Eufs -
. OTeKa
2 CBOUCTB XMMHYECKUX JJIEMEHTOB 1 05.0.2024 nommoreka L
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 10.09.202 bubmuorexa [JOK
HEOPraHU4Y€eCKUX BELIECTB 4 https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THIIEI | 12.09.202 bu6mmoreka [IOK
KPUCTALIMYECKUX PEMIETOK 4 https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
. 17.09.202
5 «IToBTOpeHue u yriyOneHne 3HaHUI 1 1 4
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | 19.09.202 bubnnorexa [JOK
peaxkiui o pa3inuyHbIM MTPU3HAKAM 4 https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XUMHUYECKOI
24.09.202 bu6mmoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
4 https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHE O XUMHYECKOM PaBHOBECHH.
26.09.202 bu6mmoreka [JOK
8 DakTOopsl, BIUAIOIINAE HA CKOPOCTh 1
4 https://m.edsoo.ru/00adc28c

XHUMHUYECKOMN PCaKIun U MOJIOKCHUC




XUMHUYCCKOT'O paBHOBCCHUS

XJIopa

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIC 01.10.202 bu6mmoreka [{OK
peakuuu 4 https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
03.10.202 bubmmoreka [{OK
10 nucconuanuu. CUiabHBIE U ca0bie
4 https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
. 08.10.202 bubnuoreka [JOK
11 HoHHbIE ypaBHEHHUsI peaKIuil
4 https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
N . 10.10.202 bubmmorexa [IOK
12 OCHOBAaHUH B CBETE IIPEACTABICHUIN
. 4 https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XuMHYECKHEe CBOMCTBA COJIEH B CBETE
_ 15.10.202 bu6moreka [IOK
13 MIpe/iCTaBIeHU 00
. 4 https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIMALINHT
. 17.10.202 bu6anoreka LIOK
14 [TonsiTue o ruapoIU3e coJie
4 https://m.edsoo.ru/00add9d4
15 O06o001IeHNE B CHCTEMAaTH3aLIH 22.10.202 bu6mmoreka [JOK
3HAaHUU 4 https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1.
24.10.202 bu6mmoreka [JOK
16 «Pemmenune 3KcrepuMeHTaIbHbIX
4 https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
07.11.202 bu6mmoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
4 https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO1as XxapakTepucTUKa raJIoreHOB.
5 12.11.202 bu6mmoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA ITPUMEPE
4 https://m.edsoo.ru/00addfe2




Xnoposogopos. ConsHast KHCIIOTA,

14.11.202

bu6mmoreka [{OK

19 XUMHUUYECKUE CBOMCTBA, MOJyYCHUE,
4 https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. 19.11.202 bubmmoreka [{OK
20 «IlonmyueHue ConsTHON KUCIOTHI,
. . 4 https://m.edsoo.ru/00ade348
HU3y4YEHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHeHUSIM
3 21.11.202 bubmmoreka [{OK
21 XUMHUUYECKUX PEAKINH, €CIIU OJUH U3
4 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB 26.11.202 bubmuorexa [JOK
VIA-rpynnst 4 https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITIN CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHUN 28.11.202 bu6moreka [IOK
B Ipupoie. XUMUYECKHE CBOMCTBA 4 https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, 03.12.202 bubmuorexa [JOK
(br3UYecKre U XUMUYECKUE CBOMCTBA 4 https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
4 05.12.202 bubnuoreka [IOK
25 (buznuecKkrue 1 XuMHUYEeCKHE CBOWCTBA,
4 https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
2% MOJTYYEHUS] CEPHOM KUCIIOTHI. 10.12.202 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE 4 https://m.edsoo.ru/00adec8a
OKpY’Karollen cpelibl COCIMHEHUIMU
cepal
7 Brranciienue MaccoBoit 10711 BbIXOa 12.12.202 bubmuoreka [JOK
NPOJYKTa peaKkIuu 4 https://m.edsoo.ru/00adec8a




OOm1ast XxapaKTepUCTHKA HIIEMEHTOB

)% VA-rpynisl. A30T, paclipocTpaHeHHE 17.12.202 bubnuorexa [JOK
B IIpHUpoJe, (pU3NIecKue U 4 https://m.edsoo.ru/00adeeab
XUMHUYECKUE CBOMCTBA
AmMHEaK, ero pu3nIecKue u

B 19.12.202 bubmmoreka [{OK
29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U
4 https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTnueckas padota Ne 3 o Teme
24.12.202 bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3ydeHue ero
N 4 https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusnueckue u 26.12.202 bubnuoreka [IOK
XUMHUYECKHE CBOMCTBA 4 https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U coJlel
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX

0 oBperHiL. XIMITecKoe 09.01.202 bu6mmoreka [IOK
YAODPCHHHL. ) 5 https:/m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaloIIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxeun dbocdopa (V) u

33 (bocg)o pHa;l KI/ICJ'I(}))Ta (b(l)l/];I)BI/I(‘IC)CKI/Ie u 14.01.202 bubmmorexa [TOK

P o 5 https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonw3oBanue dpocdaToB B

a4 KauecTBE MUHEPAIbHBIX YAOOpEHUH. 16.01.202 bubnunoreka [JOK
3arpsi3HEHUE IPUPOAHON Cpebl 5 https://m.edsoo.ru/00adfc20
dbocharamu
VYrnepon, pacnpocTpaHeHUE B

35 npu I(j e g)mnlfiecxl;e U XUMHYECKHE 21.01.202 bubmorexa LIOK

p ? Ae, 5 https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u 23.01.202 bubnunoreka [JOK




XUMHYECKHE CBOMCTBA. 5 https://m.edsoo.ru/00adfebe
DKosornyeckue mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)
) 28.01.202 bubmuoreka [IOK
37 VYroJibHAsI KUCOTA U €€ COJn
5 https://m.edsoo.ru/00ae006c
[IpaxTnueckas padota Ne 4 o Teme

18 "[Tomyuenue yriekucioro rasa. 30.01.202 bubnuoreka [JOK
KauecTtBenHas peakuus Ha kapOOHaT- 5 https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHauanbHBIEC TOHATHS 00
04.02.202 bu6moreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
5 https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. 06.02.202 bubnuoreka [IOK
40 Kpemuuii u ero coeqmHeHus
5 https://m.edsoo.ru/00ae080a
[IpakTuueckas padota Ne 5. Permnenue

A1 AKCIEPUMEHTAIBHBIX 33714 110 TEME 11.02.202 bubmuorexa [JOK
«BaxuHelmue HeMeTauIbl U UX 5 https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS»

KontponbHas padota Ne3 mo teme
. 13.02.202 bu6mmoreka [JOK
42 «BaxHeime HeMeTauibl U UX
5 https://m.edsoo.ru/00ae0el8
COCITUHECHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Merainueckas CBs3b U 18.02.202 bubmuoreka [JOK
MeTaJUINYeCKast KpUCTaJUIMYecKast 5 https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKCTBa
METaJJIOB

44 XHMHYECKHE CBOMCTBA METAJIJIOB. 20.02.202 bu6mmoreka [JOK




DIEKTPOXUMHUYECKUN P 5 https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJUIOB
OOm1re cnocoObl MOTyYeHUs
metaiuioB. Ciuiasel. Berauciienus mo
. 25.02.202 bubmuoreka [IOK
45 YPABHEHUSIM XUMHUYECKUX PEAKIIUH,
5 https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
27.02.202 bubmmoreka [{OK
46 [ToHATHE O KOPPO3UK METAIUIOB
5 https://m.edsoo.ru/00ae1278
04.03.202 b K
47 Illenounbie METAIIBI mommorexa 110
5 https://m.edsoo.ru/00ael14b2
OKcHIIBI ¥ THOAPOKCUIILI HATPUSA U bu6 OK
48 g AAPOKCHAGL HATp 06.03.2025 nommoreka L
Kallis https://m.edsoo.ru/00ael14b2
49 [[lerouyHO3EMETBHBIE METAIIBI — 11.03.202 bubmuorexa [JOK
KaJIbIIMA U Maroui 5 https://m.edsoo.ru/00ael5e8
. 13.03.202 bu6mmoreka [IOK
50 Baxueime coenuHeHUS KLU
5 https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALI[US 18.03.202
3HAHUH 5
50 JKEcTKoCTh BOBI M CIIOCOOBI €& 20.03.202 bu6mmoreka [JOK
YCTpaHEHUs 5 https://m.edsoo0.ru/00ae1886
[IpakTueckas paborta Ne 6 o Teme
g . 03.04.202 bubnuoreka [IOK
53 JKEcTKOCTEL BOIBI M METOAEI €6
" 5 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
08.04.202 bubnmuoreka IIOK
54 AnroMuHui 1
5 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 10.04.202 bubnuoreka [IOK
5 https://m.edsoo.ru/00aelc64

TUAPOKCHIA




15.04.202 bubnuorexa [JOK
56 XKeneso i
5 https://m.edsoo.ru/00aeld86
57 Oxcupl, THAPOKCHUIBL U COJIU JKEJIe3a 17.04.202 bubnuorexa [JOK
(IT) u xxene3a (III) 5 https://m.edsoo.ru/00ae35e6
58 O06001IeHNe 1 cHUCTEMaTH3AIUS 22.04.202
3HAHUI 5
[IpaxTueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 24.04.202 bubnuoreka [JOK
«BaxHenme MeTaJlTbl U UX 5 https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU 29.04.202 bubnuoreka [IOK
COIEPKUT IpuMecH. Beruucienus 5 https://m.edsoo.ru/00ael 750
MaccoBOM JJOJIU BBIX0OJ1a IPOAYKTa
peakuuu
61 O60011eHre U cucTeMaTu3anus 06.05.202
3HaHUU 5
KontponbHas padota Ned4 o teme
. 13.05.202
62 «BaxuHelmme MeTauibl 1 UX <
COEIMHEHUS
63 BemectBa u maTepuaisl B 15.05.202 bubnnorexa [JOK
IOBCEIHEBHOU KU3HHU YeJIOBEKA 5 https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 20.05.202 bubnunoreka [JOK
OKpYKaroIlen CpeJibl 5 https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 22.05.202 bubnuoreka [IOK
9KOJIOTUYECKUX MTPOoOIIeM 5 https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O6001IeHE 1 bubnmoreka [JOK




CUCTEMAaTU3alus 3HaAaHUN

https://m.edsoo.ru/00ae0dOa

67 PezepBubiit ypok. O0o0IICHNE U | bubnuorexa [JOK
CUCTEMAaTHU3alIMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTEMaTH3alIUs 3HAHUI https://m.edsoo.ru/00ad9cb2
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95 KJVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrtpoiasbnbie | IlpakTuyeckue
n/n Bcero u3ydyenusi | oOpa3oBaTesibHbIE
padoThI padoThbI
pecypcbl
[Iepnoanueckuil 3aK0H.
[Tepuoanueckas cuctema bubnuoreka [JOK
1 PHOA 1 02.00.2024 | DrOmoTeKa If
XUMHUYECKUX AnemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHEHUHU Eufs -
. OTeKa
2 CBOUCTB XMMHYECKUX DJIEMEHTOB 1 06.09.2024 nommoreka L
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJOB
Kiaccudukanys n HoMeHKnIaTypa bubnuoreka [IOK
3 Puican P 1 09.09.2024 1
HEOPraHU4Y€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubpl XMuMUYECKOM CBSA3U U TUIIBI bubnuoreka [JOK
4 A . 1 13.09.2024 1
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1 16.09.2024
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca
6 Knaccudukanus XuMuaeckux | 20.09.2024 | bubmuoteka [[OK
peakiui o pa3inuyHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN Bu6 10K
nonroTeka
7 eakiuu. [IoHsTHE O TOMOTEHHBIX U 1 23.09.2024
peaxt https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIHIX
8 IToHdaTHE 0 XUMUYECKOM 1 27.09.2024 | bubmuoteka [[OK




paBHOBecuU. DAKTOPBI, BIMSAIOIINE
Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECHS

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

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

XHUMHYECKHUE pCaKknuu B paCTBOpaAX»

9 30.09.2024
peakuuu https://m.edsoo.ru/00adcade
Teopust 3EeKTPOIUTHIECKON
P P bubmmoreka [{OK
10 mucconuanmn. CHIIBHBIE U CIIa0bIE 04.10.2024
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubmuorexa [JOK
11 HoHHbIE ypaBHEHHUSI peaKIUil 07.10.2024
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE IIPENICTABICHUN bubanorexa IHTOK
12 pel 11.10.2024 | Duomorexall
00 2JIEKTPOJIUTUYECKOU https://m.edsoo.ru/00add5d8
IMCCOITAIINHT
XHUMHYeCKHEe CBOMCTBA COJIEH B BuG OK
o HOIHOTEKa
13 CBETE MPEACTABICHUI 00 14.10.2024 1
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
o Bbubanorexa LIOK
14 [TonsiTue o ruapoIM3e colieit 18.10.2024 1
https://m.edsoo.ru/00add9d4
O00011IeHNE U cCUCTEMATU3 AU bu6 K
15 Hf H 21.10.2024 | DHommorexa O
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. Eu6 OK
16 «Pemenue 3KcrepuMeHTaIbHbIX 25.10.2024 nommoteka I
https://m.edsoo.ru/00addbfa
3agauy
KontpoabHasg padora Ne2 o teme
p p bu6mmoreka [JOK
17 «DNEeKTPOJIUTUYECKAS TUCCOLIUALIUSL. 08.11.2024

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




OO01mas XxapakTeprucTUKa raJIoreHOB.

bu6mmoreka [{OK

18 XUMHUYECKUE CBOMCTBA HA IPUMEPE 11.11.2024
https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
. bubnuorexa [JOK
19 XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, 15.11.2024
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpaxTnueckas padota Ne 2 o Teme
. bubnuoreka [JOK
20 «ITonmyueHnue consTHON KUCIOTHI, 18.11.2024
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKINH, €CIIM OJUH U3 22.11.2024 bubmorexa OK
PEaIIHH, A o https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
OO6mrast XxapakTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
22 H P p 25.11.2024 1
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
HaxosxieHue cepsl 1 €€ coeTMHEHU I bubnuoreka [IOK
23 A P 'H\, 29.11.2024 1
B IpupoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoopo/I, CTPOCHHE, bu6mmoreka [JOK
24 POBOAOPOA, C1P . 02.12.2024 1
(bM3HYeCcCKre 1 XUMUYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA, Bu6 OK
nonuorTeka
25 (bU3UYEeCKUEe U XUMHUYECKUE 06.12.2024 H
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHNUE
XUMHUYECKUE PEAKIUH, JIEIKALINE B
OCHOBE ITPOMBIIIJICHHOTO criocoba B LOK
. nonroTeka
26 IIOJIY4YEHUS CEPHOU KUCIIOTHI. 09.12.2024

XUMHUYECKOE 3arps3HEHUE
OKpYXarollen cpeibl COeAMHEHUSIMU

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




cepsl

Briuucienne MmaccoBOM TOJU BBIXOAa

bu6mmoreka [{OK

27 13.12.2024
IIPOAYKTA pPEAKLUU https://m.edsoo.ru/00adec8a
OO61rast XxapakTepUCTUKA SJIEMEHTOB
VA-rpynnel. A30T, b K
28 pyn 16.12.2024 | DPHoOmmorexa O
pacrpocTpaHeHue B IPUpPoOLIE, https://m.edsoo.ru/00adeeab
(bu3uYecKre U XUMHUYECKUE CBONCTBA
AmMuak, ero ¢usnueckue u Bu6 OK
. OTEKa
29 XUMUYECKHE CBOWCTBA, IMOIYYEHUE U 20.12.2024 nommoreka I
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTtuueckast pabota Ne 3 o Teme Eu OK
nonmoTexa
30 «ITonyyenne aMmmuaka, U3y4yeHUue ero 23.12.2024 1
. https://m.edsoo.ru/00adf180
CBOWCTBY»
A3oTHas kucnoTa, e€ pusndeckue u bu6mmoreka [IOK
31 . ¢ 27.12.2024 1
XUMHUYECKUE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPAIBbHBIX Bu6 1OK
. nonnorTeka
32 ynoopenuii. XuMuueckoe 28.12.2024
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroUIEH Cpeibl
COCIMHEHUSIMU a30Ta
dochop. Oxcun dbochopa (V) u
$op docgopa (V) bubnuoreka [JOK
33 dbochopHas kucimoTa, GU3NIECKUE U 10.01.2025
. https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOWCTBA, MOTYyYEHUE
Hcnonws3oBanue docdaToB B
KauecTBE MUHEPaIbHBIX YA0OpEeHUH. b K
34 P VYII P 13.01.2025 nommoreka 11O
3arpsi3HeHue NPUPOJHON CpEIb https://m.edsoo.ru/00adfc20
dbocdaramu
35 Yruepon, paclipoCTpaHEHUE B 17.01.2025 | bubamoreka [JOK




npupoje, Gu3nYecKre 1 XUMHUECKUE
CBOICTBa

https://m.edsoo.ru/00adfd9c

Oxkcunpl yriaepojaa, ux Gpusndeckue u
XUMHYECKHUE CBOUCTBA.

bubmmoreka [{OK

36 20.01.2025
DKosorndyeckue mpoOIeMsl, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriaepona (IV)
. bubanorexa IHIOK
37 VYroipHas KUCIIOTA U €€ COJIH 24.01.2025 nomorexa I
https://m.edso00.ru/00ae006¢
[IpaxTueckas padota Ne 4 o Teme
"TTonmydeHHE YIIIEKUCIIOrO ras3a. bubanorexa IHIOK
38 YHCHHE YT 27.01.20p5 | Promorexa Il
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHBIEC TOHATHS 00 Bu6 OK
HOJIMOTEKA
39 OPraHUYECKHUX BEIIECTBAX KAK O 31.01.2025 1
https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YIiIepo/ia
. Bbubanorexa IHOK
40 Kpemuuii u ero coeqmueHus 03.02.2025 1
https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5.
Perrenue sxkcriepuMeHTAILHEBIX 3a0a4 bu6 € OK
41 pY A 07.02.2025 | Promaorexall
1o TeMe «BakHeuie HeMeTaJuIbl U https://m.edsoo.ru/00ae0bf2
HUX COCIUHEHUI
KonTtponsnas padora Ne3 no teme Eu6 OK
42 «Baxuenime HeMeTauIbl U UX 10.02.2025 nbnnotexa 11
https://m.edsoo.ru/00ae0el 8
COEIUHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
3JIEMEHTOB — METAJLIOB. b K
43 14.02.2005 | PromorexallO

Merammyeckas CBSI3b U
MCTAJUIMYCCKAA KpUCTAJUTNYCCKAA

https://m.edsoo.ru/00ael103e




pemérka. Gu3nyecKre CBOKMCTBA

METAJIJIOB
XHUMHYECKHE CBOMCTBA METAJLJIOB.
. bubnuorexa [JOK
44 DNEKTPOXUMHUYECCKUN PSiJ 17.02.2025
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
O61ue cnocoObl NOTy4YEeHUS
mertauioB. Ciurassl. Berauciienus mo
. bubnuoreka [JOK
45 YpPaBHEHUSAM XHUMUYECKUX PEAKIUT, 21.02.2025
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJIEPKHUT
npuMecH
bubanorexa IHIOK
46 [TonsiTHE O KOPPO3UK METAIIOB 24.02.2025 1
https://m.edsoo.ru/00ae1278
bu6anorexa IHTOK
47 Illenounbie METaJIIbI 28.02.2025 nosmotera Il
https://m.edsoo.ru/00ael4b2
OKcHUIbl ¥ THOAPOKCUIIBI HATPUSA U Bbubanorexa IHOK
48 g AIPOKCHIBI HATP 03.03.2025 | Prommorexall
Kallus https://m.edsoo.ru/00ael14b2
€JIOYHO3EMENILHEIE METaJLIEI — bu6 € OK
49 Wenoxn N 07.03.2025 | Promorexall
KaJIbLIUW U MarHuu https://m.edsoo.ru/00ael5e8
" Bbubanorexa LIOK
50 Bakueiiime coenuHeHUS KaJIbIUA 10.03.2025 1
https://m.edsoo.ru/00ael5e8
O00011IeHNE U cCUCTEMATU3 AU
51 H} H 14.03.2025
3HAHUN
JKEcTKOCTh BOIBI M CIIOCOOEI €8 bu6 K
52 g 17.03.2025 | Puomorexa O
YCTpaHEHUs https://m.edsoo.ru/00ael1886
ITpaktuueckas padora Ne 6 o teme
53 "}IIZéCTKOCTL BOpLI 1 METOBI €€ 21.03.2025 bubmmorexa [IOK
| A A R https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 AntoMuHHN 04.04.2025 bubmuoreka [JOK




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

AmMboTepHbIe CBOIICTBA OKCUIA U bubanorexa IHIOK
55 (b p A 07.04.2025 H
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso 11.04.2025
https://m.edsoo.ru/00aeld86
OKxcHapl, THAPOKCHIBI U COJIM JKejie3a bubmnoreka [JOK
57 AR, THIIPOKCHA 14.04.20p5 | Dromrorexall
(1) u xenesa (II) https://m.edsoo.ru/00ae35¢e6
O00011eHNe U CUCTEMATU3 AL
58 HUI & 18.04.2025
3HAHUUI
[IpakTnueckas padborta Ne 7.
Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
59 . 21.04.2025
1o TeMe «BaxxkHeuIlne MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COETMHEHU S
Brrunciienus no ypaBHEHHUSIM
XUMHUUYECKUX PEAKIUH, €CIIM OJUH U3
€areHToB JaH B U30LITKE UJIH bubnuorexa IJOK
60 p a 25.04.2025 1
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MAacCOBOM JIOJIM BBIXO/Ia MTPOAYKTA
peakuuu
O0001IeHNEe U cUCTEMATU3 AL
61 Hj H 28.04.2025
3HAHUN
KounTtponsnas pabora Ne4 no teme
62 «Baxuenime MeTaUIbl U UX 05.05.2025
COEIUHEHUS
BemnecTtBa 1 MaTepuainl B bubnmuoreka IIOK
63 m 1atep 12.05.2025 1
IIOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
XHUMHYECKOE 3arps3HEeHNe Bbubnunoreka IIOK
64 p 16.05.2025 1

OKpYXarollen cpebl

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




65 Posnb xumuu B perieHun ] 19.05.2025 bubnuorexa [JOK
IKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. 0606£11€HI/Ie u 1 53.05.2025 bubnuorexa [JOK
CHUCTEMAaTHU3alus 3HaHUNU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIit ypok. 0606£11eHI/Ie u 1 26.05.2025 bubnuorexa [JOK
CHCTEMAaTHU3alus 3HaHUN https://m.edsoo.ru/00adb33c¢
68 PesepBHblit ypok. O6001IEHNE U | bubnuorexa [JOK
cucTeMaTu3anus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

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

* Xumus, 8 kinacc/ Kypun A.A., AkuronepHoe o6miectBo «M3nareabcTBo

«HpOCBGIIIGHI/IG»

METOJIUYECKHUE MATEPHUAJIbI IS YUUTEJIA
pabouas TeTpajb, TETPAIb A TA0OPATOPHBIX OMBITOB U MPAKTUYECKUX PAOOT,

COOpHUK 3a/1a4 U yNpaKHEHUH

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

HOYTOYK, ITU(POBBIE PECYPCHI
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