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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENoAaBaHus Y4eOHOT0 peiMeTa « XUMHUSH
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEIMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaromuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUM K
pe3yabTataM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPTrUM M 00 HBOJIIOIMHU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSTEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEILHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBACT OCHOBBI
LETTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOM rpaMOTHOCTH O0y4aroIIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHMSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOI BKJIaJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XMMHUHU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIUA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3y4aeMbIX BEIIECCTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLIECH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOM NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K HaydYHOMY 3HaHHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKUX PeaKiuii, B GOPMHUPOBAHUH U PA3BUTUHU TO3HABATEIBHBIX YMEHHUHN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KAK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMaTHYECKOE MPUOOILIECHHE
oOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JEATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEro MHUpA, MCIHOJIb3ys 3HAHUS W OMbBIT, MOJIYYEHHbIC MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >KM3HU U
TPYAOBOU JESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCAd T'YMAaHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUMX 3HAHMM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILENAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JaTbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax Mo3HaHUS B XUMHUH. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENIbHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHuUs. Kiaccudukarms
XUMUYECKUX PEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBuiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3sLOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUI, HAOII0ICHUE U
ONMMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, TUCTWIUIALUSA, XpoMaTtorpadusi, IpOBEACHUE OYUCTKHU TTOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHMYECKHX BELEeCTB

Bo3nyx — cmech razoB. CocraB Bo3zayxa. Kucnopox — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoe, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemecTBo. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIe M HEHACHIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUe U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEJETICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojeicTBie Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIeHUE 00pa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE  BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIFOICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIIOYCH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKUX
COCTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCANTETIbHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkomepuonHas ©  JiIMHHONEpUoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl paJnyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyNIlaM U EPUOJAM.

3nauenue [leproanueckoro 3akoHa u [leppoanveckoil CuCTEMbl XUMHUECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHns U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJIEHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mestcnpeomemnmnuie ceasu



Peanuzanusi MEeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B § KJjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(duKaus, MepUOJUIHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
II0JIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYECKasI peaKLMs

[lepnognueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUi U HUX
COCMHEHUN B COOTBETCTBUU C IIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAITTMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEOMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3audHbIM MPU3HAKAM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTrne 0 xXumMruueckoM paBHoBecuu. DakTOpBHI,
BIIMSIFOIIME HA CKOPOCTh XMUMHYECKOW pPEAKIUMU KU TOJOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIC ~ PEAKIUM,  JJIGKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUH 00 BIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETa/UIoB (rpadura W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOXKHO  HCIOJIb30BAHME BHUJCO MAaTEpUANIOB), MPOBEJACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pasoKeHUs, COSIUHEHHUsI), PAClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeHIIHWe XJIOpPUIbl U HX
Hax0XJICHUE B MIPUPOJIC.

Ob6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUYECKUE U
XUMHUUYECKue cBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KucaoThel. Coiau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue u XxuMu4yeckue cBoicTra. Kpyrosopot a3ora B mpupoe. AMMUak, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENs Kiacca KUCIOT U CHEHU(PUYECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJOEMOB). Docdop,
ayoTpornHelie Moaupukanuu ¢Gocdopa, (uMUECKUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosryuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbBIE  CTENEHW  OKHUCJIECHUS.  YIVIEpOJA,  aAJUIOTPOIIHBIE
Moau(pUKalMM, pAcIpoCTpaHeHWEe B MNpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYeCKHe MpPOOJIeMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3MUECKHe U XMMHYECKHUE CBOMCTBA,
noJlydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, HedTb),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeKax, yriieBogax — 1 ux
poJiMi B JKH3HM YeEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUH.

KpemHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHusi 00
okcunie kpemaust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITy, B IIPOMBIIUICHHOCTU. BakHeWIMe CTPOUTENbHBIE MaTe€pHalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOJIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl M €€  COEOUHEHUSIMU  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIIMBaHUs caxapa o JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHON CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdat-
MOH U HaOJIOJeHHE MpHU3HAaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOuWpaHue, pacro3HaBaHWE€ M M3Y4YEHHE CBOMCTB aMMHakKa, IPOBEJICHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BOBMOXKHO  HCIIOJIb30BAaHHE  BHUJEOMATEPHAJIOB), U3y4eHUE  MOJAeIIen
KPUCTAUTMYECKUX peIETOK anMasza, rpadura, dyiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYeCTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IMPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuommueckor cucreme xumuuyeckux snemeHros [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meraymnueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[I{enouHble METAJIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. . Menneneesa, CTpo€HHE MX aTOMOB, HAaXOXJICHHE B IPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AutoMuHUN: TTookeHue B [leproindeckoid CuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckon cuctemMme XMuMHYECKUX 3JIEMEHTOB /l.
. MengeneeBa, CTpoE€HHE aToma, HaxOXJIeHUEe B mnpupoae. Duznyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, THAPOKCHIBI U conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIaBOB, HUX (PU3HMUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, ITpoOIlecca TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, KaJIus U Kajidblusg (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAOLIAS Cpeia

BemectBa u Marepuanbsl B IOBCEIHEBHOM XKHU3HM YEJOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoib npu
XAMUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, aanee — [1/IK). Ponb xuMun B perieHr# 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKCRepuMeHm:

nu3ydeHue oOpasioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJIb30BaHWE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO--HAyYHOTO IHKIIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCHU(pUKAIWs, TEPUOANIHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusuka: Martepus, aToM, OJCKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCsS
PYKOBOJICTBOBAaTbCSI CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OpPUEHTALUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUSA:

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAUI0, NOHMMAaHUs 3HAYEHHS XWMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BJIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW [ESTEIbHOCTH MpH
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YEeOHOM JEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJEHHWE M IIOCTYNKH CBOMX TOBApHILIEH C MO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YpOBHA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil U Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECcCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOro0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOTrO U
O6e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEou, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphl, OCO3HAHHUS TJIOOAJIBLHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MYyTEeH WX PEIICHHS MOCPEICTBOM METOJIOB XUMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON IIPAKTHKE.

METAINIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHHE MHPA, U YHUBEpPCAJIbHbIC YUCOHBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIBbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpOIECCEe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢Gopmylia U YpaBHEHHE
XUMHYECKON Peakl — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c unopmanueii:

yMEHHUE BBIOMpATh, aHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEPkKaAHUS, CIPABOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/7a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  HIPEIJIOKECHHS
OTHOCHUTEIBHO BBIIIOJHEHUS NPEJIOKEHHOMN 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJIaTh MPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBBI€ IITYPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIbHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JCUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWSA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast 0J1s1 XMMUYECKOTO 3JIEMEHTA B COSAMHEHUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJIEHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3(P(PEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHASI M HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0Ji BeEIlEeCTBa
(mporieHTHAsI KOHILIEHTpAIUsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJIC€HHS (HOpMYT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca Ilepunonnueckoro 3akonHa JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapakTepuszoBaTh TaOmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, maneie u
OonblllMe TEPUOAbl, COOTHOCUTH O003HAUYEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xummudeckmx odaementoB . .
MengeneeBay C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4Y€HHUs CBOMICTB
BEIIECTB M XHUMHYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeoBaTh  NpaBWIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MacCOBOW JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraienH, METUIIOPAHXK U IPYTHUE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 6230BOM YpOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKAasi PeaKlMsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakuuu, MOJb, MOJSIpHBI ~ 00BEM,  PACTBOP,  AJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST OUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKkUuuu, MPEAeiabHO OIMyCTUMas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENEIIATh BAJIGHTHOCTD U CTENIEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH U XapaKTepU30BaTh
Tabnuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacripefieieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HECOPraHUUYECKUE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOIIME U CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEUN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O W COOMpPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMusg — BakHas 00/1aCcTh
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 | bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 | bubnuorexa [{OK

HCOPTaHUYCCKUX COeIUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | bubnmnoreka HOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
’ PYmHSL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuecTBO 4acoB IIaTa H3yueHHs 3ﬂeKTp0HHBIe

Ne uudposeie

Tema ypoka Konrpoasusie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl
[Ipenmer xumun. Pons xumuu BuG 10K
nonIMoTexa

1 .T 1 04.09.2023
B KHSH AcTiopeia. Tera i ’ https://m.edsoo.ru/ff0d210c
BEIIIECTBA
[IpakTrueckas padora Ne 1
«IIpaBuna paboThI B Bu6 LIOK

nonInoTeKa

2 0 ¢ 1 06.09.2023
HADOPETOPHIL 11 NPHOMBL ’ https://m.edsoo.ru/ff0d23dc
oOparieHus ¢ 1abopaTOpHBIM
000py/I0BaHUEM

3 YucTele BEMIECTBA U CMECH. ) | 11.09.2023 bu6mmoreka [IOK
Cnioco0wI paznieneHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2

P .

4 «Paznenenue cmeceit (Ha | 13.09.2023 bubnnoreka [JOK
HpUMepe OYUCTKHA https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMN)»

bu6nmoreka [JOK
A 1 18.09.202

5 TOMBI I MOJICKYJIBI 8.09.2023 https://m.edsoo.ru/ff0d2a6c¢

KonTponbnas pabora Nel no BuG 10K
nOIMoTeKa
B 1 1 20.09.202

6 TeMe «Betectsa 0.09.2023 https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKITUI
IT

7 OHATHE O METOJ1aX | 75.09.2023 bubmuorexa [JOK
[IO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227¢




XHUMHUYEeCKHE JIEMEHTHI.

ypaBHEHUS

bu6mmoreka [IOK
8 3HaKH (CHMBOIIB) 27.09.2023 hitps://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DIIEMEHTOB
IT
9 POCTBIC U CIIOYKHBIE 02.10.2023 bubnmoreka [JOK
BEILIECTBA https://m.edsoo.ru/ff0d2a6¢c
10 ATOMHO-MOJIEKYJIIPHOE 04.10.2023 bubmuoreka [IOK
yYeHUE https://m.edsoo.ru/ff0d2d50
3aKO0H MOCTOSHCTBA COCTaBa
BellecTB. XUMHUUECKas
bubmuorexa [JOK
11 .B .10.2023
opmyna. Banenriocts 09 https://m.edsoo.ru/ff0d2eae
aTOMOB XAMHUYECKUAX
DJIEMEHTOB
OTHOCUTEIbHAS aTOMHAS Eub 10K
noInoTeKa
. .10.202
12 macca. OTHocuTeILHAS 11.10.2023 hitps-//m.edsoo.ru/fi0d323c
MOJIEKYJIIpHas Macca
M
13 accoBas J0JI1 XUMHYECKOTO 16.10.2023 bu6nmoreka [JOK
3JIEMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350c
K a. b K
14 OJIMYECTBO BEIIECTB 18.10.2023 n6aunoreka 11O
Momns. Monspaas Macca https://m.edsoo.ru/ff0d5230
Dusnueckre U XUMHUUECKIE Bu6 [IOK
nOIMoTEKA
1 . X 23.10.2023
> ABJICHIA. AHMMITIECKad https://m.edsoo.ru/ff0d37fa
peakius
[Ipu3Haku 1 yciIoBUs
16 I pOTeKaHI/ISI )}(/I/IMI/I‘—IGCKI/IX 25.10.2023 bubnnorexa LIOK
P . o https://m.edsoo.ru/ff0d3al6
peakiuit
3aKoH COXpaHEHHs MacChl
bu6 OK
17 BellecTB. XUMHUECKHUE 08.11.2023 nbmmorexa I1

https://m.edsoo.ru/ff0d3b88




Brrancnenus KOJIM4YECTBA,
MaccChbl BE€IICCTBA I10

bu6mmoreka [IOK

18 13.11.2023
YpPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuit
Knaccugukanus xumuueckux

e i (coenune

19 peakiuii (CoequHEHU, 15.11.2023 bubnnoreka [HOK
pa3JIOKEHUS, 3aMEILICHUA, https://m.edsoo.ru/ff0d3f34
o0MeHa)

M. B. JIomoHOCOB —

20 YUEHBIN-3HIUKIIONEIUCT. 20.11.2023 bubnuoreka [IOK
O06o061IEHNE U https://m.edsoo.ru/ff0d40c4
cucTeMaru3anus 3HaHUN
Bo3nyx — cmech ras3os.

C K

)1 ocras Bo3ayxa. Kucimopon 22.11.2023 bubnnorexa [HOK
— DJIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
duznyeckue 1 XUMUYECKHE
CBOICTBa KHCIIOpOAA

22 (peakuuu OKI/ICJ‘II;HSI}I 27.11.2023 bubmmorexa [OK

peartl ’ o https://m.edsoo.ru/ff0d4614
ropenue). [Tonarue 06
OKCHAAX
Crioco0bI nosryueHust
0

23 KHCJIOpPOJia B 1a00paTOpuu U 79.11.2023 bubnnorexka [JOK
MPOMBIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopona
TenoBoit ekt

24 XUMUYECKON PEAKLUH, 04.12.2023 bu6mmoreka [JOK

MOHSITHE O TEPMOXUMHUECKOM
YPaBHEHHUH, IK30- U

https://m.edsoo.ru/ff0d4790




OHAOTCPMHUUYCCKUX PCAKIUAX

TormBo (HedTh, yrois u
MeTaH). 3arpsi3HeHHE

bubmuoreka [JOK

25 06.12.2023
BO3]1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHUS
[IpaxTuueckas padora Ne 3

26 no teMe «llonyuenue u 11.12.2023 bubmumorexa [IOK
coOupaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)

Bonopoag — snemeHT u Bu6 10K
noInoTeKa

2 . 13.12.202

7 HPOCTOC BEMECTBO 3122023 https://m.edso0.ru/f0d4ddo
Haxoxnenue B npupone
DuU3NYECKUEe N XUMUICCKHEC Bu6 110K
. noIMoTeKa

28 CBOHICIRA BOROPOAA. 18.12.2023 https://m.edsoo.ru/ff0d4dd0

[Ipumenenue Bogopoaa
bu6mmoreka [JOK

29 [TonsaTHe 0 KUCTOTAaX U COJIAX 20.12.2023 hitps://m.edsoo.ru/f0dS0d2

Konrtponsnas padora Ne2 o Bu6 LIOK
nOIMoTeKa
K .B . 25.12.202

30 TeME «(RHCIIOPOL. BOAOPOA > 023 https://m.edsoo.ru/ff0d6342
Boma»

31 Crioco0b! nosyueHust 27122003 bubnnorexka [JOK
BOJIOpOJIa B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4

3 o teMe «llomydenue u 10.01.2024 bubnuotexa [JOK
coOupaHue BOJOPO/Ia, https://m.edsoo.ru/ff0d4£42
W3yYEHHE €ETO CBOMCTB)

13 MounsipHblii 00BEM Ta30B. 15.01.2024 bubnnorexka [JOK

3akoH ABOrazpo

https://m.edsoo.ru/ff0d542e




Borancienns 00bEMa,
KOJINUECTBA BEIIECTBA T'a3a 1o

bu6mmoreka [IOK

34
€ro U3BECTHOMY KOJIMYECTBY 17.01.2024 https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WIIH 00BEMY
Brraucnenns o0EMOB ra3oB
35 110 YPaBHEHUIO PEAKIMU HA bubnnoreka [HOK
OCHOBE 3aKOHa 00BEMHBIX 22.01.2024 https://m.edsoo.ru/ff0d5708
OTHOIIICHU ra30B
36 Du3znvecKne U XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJEI 24.01.2024 https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuid. [lonsitue bubnuorexa [JOK
00 UHIMKaTOpax 29.01.2024 https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTes.
Hackbiennbie u
38 HCHACBIIIICHHBIC PaCTBOPBI bubmorexa HOK
PactBOPEL 31.01.2024 https:/m.edsoo.ru/t0d5b40
MaccoBas 1o BelecTBa B
pactBope
[IpakTuueckas padbora Ne 5
no teme «lIpurorosnenue
39 pacTBOPOB C OMpeIeIEHHON bubmorexa HOK
N . 05.02.2024 https://m.edsoo.ru/ff0d5eba
MaccoBOM JoJei
PacTBOPEHHOTO BEILIECTBA
OKCcHUIBI: COCTaB,
bu6nmoreka [JOK
40 KJ1accU(pUKanus,
07.02.2024 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydeHnue u xuMu4yecKue
41 CBOMCTBA KMCJIOTHBIX, bubmuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX 12.02.2024 https://m.edsoo.ru/ff0d664e

OKCHJO0B




OcHoBaHU4: COCTaB,

42 KJIacCU(UKALIUS bubmorexa LOK
L 14.02.2024 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tony4yeHue u XuMHUYECKHE bubnmoreka [JOK
CBOMCTBAa OCHOBaHUU 19.02.2024 https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTas,

44 KJIacCU(UKALIUS bubmmorexa LOK

’ 21.02.2024 https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonyuenue n xummudeckue bubnuoreka [IOK
CBOMCTBA KUCJIOT 26.02.2024 https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOObI bu6mmoreka [IOK
MOJTYYEHUS, XUMAYECKUE 28.02.2024 https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas pabota Ne 6.

Pemenue

47 SKCHEPUMEHTAJIbHBIX 3a7a4 bubnnoreka [JOK
o Teme «OCHOBHBIE KIIACCHI 04.03.2024 https://m.edso0.ru/00ad9b7c
HEOPTaHUUYECKUX
COETUHEHUIN)

['eHeTnyeckas CBSI3b MEXKIY
48 KJIacCaMH HEOpraHU4YEeCKUX bubmaorexa [JOK
. P 06.03.2024 https://m.edsoo.ru/00ad9a50
COeIUHEHUI

49 O06o0meHue u bubmuoreka [JOK
cucTeMaTu3alus 3HaHui 11.03.2024 https://m.edsoo.ru/00ad9cb2
Kontponbnas pabora Ne3 mo

50 TeMme "OCHOBHBIE KJIACCHI Brbmuotexa IOK

13.03.2024 https://m.edsoo.ru/00ad9e1a

HEOPTaHUYCCKUX




coenuHeHun"

IIepBble ONBITKU
KJIaccu(pUKaLUU XUMUYECKUX

bubmuoreka [JOK

51
3nemeHToB. [IoHsTHE O 18.03.2024 https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
57 [lepuonuueckast cucrema bubmumorexa [IOK
XHUMHYECKHX dj1eMeHToB 1. 1. 20.03.2024 https://m.edsoo.ru/00ada52¢
MenneneeBa
[lepuonapl, rpynmsl, bubnuorexa [IOK
53
MO PYIIIbI 01.04.2024 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnoreka [JOK
aTOMHBIX sifep. M3oTorbl 03.04.2024 https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX
55 000JI04€K aTOMOB 3JIEMEHTOB bubnuorexa [JOK
ITepnoauueckoit cucremst /1. 08.04.2024 https://m.edsoo.ru/00adabbc
N. Menneneesa
XapakTepucruka
XUMHUYECKOT0 JIEMEHTA 110
56 €ro IMOJIOKEHUIO B bubmmorexa [OK
. 10.04.2024 https://m.edsoo.ru/00ada824
Ilepunonnueckon cucreme /1.
N. Menneneesa
3nauenue [lepuonnyeckoro
3aKOHA JUISl Pa3BUTHUS HAYKH U
57 npaktuku. [[. 1. Mennenees bubmorexa HOK
P A 8 15.04.2024 https://m.edsoo.ru/00ada96e
— Y4€HbIii, nearor u
rpaKTaHUH
b K
58 DIEKTPOOTPULIATETLHOCTh nomorexa [0

https://m.edsoo.ru/00adaab8




aTOMOB XUMHNYCCKHX

17.04.2024

3JIEMEHTOB
bubmuoreka [JOK
5 n 1
? OHAA XHMITICCKAZ CBASD 22.04.2024 https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipuas | bubnnoreka [HOK
XHUMHYECKas CBA3b 24.04.2024 https://m.edsoo.ru/00adaab8
61 KoBanenTtHast HenossipHas 1 bubnnoreka [HOK
XHUMHYECKas CBA3b 29.04.2024 https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 1
CTeneHs okuCICHis 01.05.2024 https://m.edsoo.ru/00adae28
OKHCITUTETBHO- bubmuorexa [JOK
63 1
BOCCTAHOBUTEJIbHBIC PEAKITUU 06.05.2024 https://m.edsoo.ru/00adb076
64 OkucnuTenu u 1 bubmuorexa [JOK
BOCCTaHOBUTEIHU 08.05.2024 https://m.edsoo.ru/00adb076
KonTponbnas paborta Ne4 no
65 teme «CTpoeHre aToMa 1 bubmorera [JOK
P ' 13.05.2024 https://m.edsoo.ru/00adb486
XuMuueckas CBs3b»
PesepBHBIi ypOK.
66  OGoBumenue i | bubmorexa HOK
. 15.05.2024 https://m.edsoo.ru/00adb33c
cHcTeMaTU3aIs 3HaHUI
PesepBHBIi ypOK. Bu6 OK
67 O6061meHHe 1 1 20.05 2024 nommoreka L
. https://m.edsoo.ru/00ad9cb2
CcHCTeMaTH3aIrs 3HaHUH
PesepBHBIi ypOK. Bu6 OK
68 O0o0meHue u 1 22.05 2024 noamnoreka L]
. https://m.edsoo.ru/ff0d61c6
cHCTeMaTH3aIrs 3HaHUH
OBIIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME




9 KUIIACC

Koau4vecTBo 4acoB JJ1eKTPOHHbIE
JaTa uzydyenus
Koutpoas  IIpakTuy undposbie
Nen/m  Tema ypoka
Bcero  Hble ecKue o0pa3oBaTe/ibHbIE
padoThI padoThI onan dakr pecypcbl

[Iepnonrueckuit 3aKoH.
[lepuoauueckas cucrema

1 puon 1 06.09.2023 bubnuorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH bubnunoreka [JOK

2 CBOMCTB XUMHYECKUX AJICMEHTOB 1 07.09.2023 https://m.edsoo.ru/00adb6b
MEePBBIX TPEX MEPHUOJIOB 6
Knaccudukamus 1 HoMeHKIaTypa bub K

3 unica yP 1 13.09.2023 nomorexa LIO
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XUMUYECKOW CBA3U U TUIIBI b K

4 A : 1 14.09.2023 nommorexa O
KPUCTAIUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
«IloBTOpenue u yrnyoiaeHue

5 op Y 1 1 20.09.2023
3HAHUN OCHOBHBIX Pa3/eNIoOB Kypca
8 Kiacca»
Knaccudukamnms xumuaeckux Eu6 LOK

nOIMoTeKA

6 €aKIIHii 1Mo pa3 1 21.09.2023
PEAKIHN MO PasITHbM https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsiTHE O CKOPOCTH XUMHYECKOU Bu6 LOK

noImoTeKa

7 Nl 1 27.09.2023
PCAKIITH. LIOFATHE O TOMOTCHHBIX https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIHIX

8 ITonsaTHE 0 XUMHUYECKOM 1 28.09.2023 bubmuorexa [JOK




paBHOBecuH. PaKTOpHI,
BIIMSIOIINME HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO

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

3agaqd»

paBHOBeECHs
0) e -
9 KUCIIUTEIBLHO 04.10.2023 bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE pEAKLIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN Bu6 10K
nOIMOTEKA
10 ) 0 05.10.2023
Ancconmaty. CHIBHHIC 1 CriaObie https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
bu6mmoreka [IOK
11 HonHble ypaBHEHUS peakiuil 11.10.2023 https://m.edsoo.ru/00add44
8
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHMI B CBETE bubmorexa LIOK
12 . 12.10.2023 https://m.edsoo.ru/00add5d
npeCcTaBIeHul 00 3
AIEKTPOIUTUUECKON JUCCOLMAIIIHI B
XuMudeckue CBOMCTBA COJIEH B bu6mmoreka [JOK
13 CBETE MpeACTaBICHUM 00 18.10.2023 https://m.edsoo.ru/00add8b
ANEKTPOJIUTAYECKON AUCCOIUALINHI 2
bu6mmoreka [JOK
14 [TonsiTHe o ruaponuse conei 19.10.2023 https://m.edsoo.ru/00add9d
4
O00011eHNEe U CUCTEMATU3ALIS Bubmaorexa LJOK
15 B 25.10.2023 https://m.edsoo.ru/00addd 1
3HAHUH
2
[TpakTiueckast paborta Ne 1. Bu6 OK
16 «Pemenne 3xcrepuMeHTaIbHbIX 26.10.2023 nonmoreka L1

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




OO61mas xapakTepucTHKa

bu6mmoreka [IOK
1 . X i 11.202
7 raJloreHoB. XMMHUYECKHE CBOICTBA 08 023 hitps-//m.cdsoo.ru/00addfe?
Ha IpUMeEpe Xjopa
XnopoBogopoa. CossiHast
18 KI/ICJfOTa I)[(I/III)\/HileCKI/IC CBOMCTBa 09.11.2023 bubmmorexa [TOK
’ ’ o https://m.edsoo.ru/00ade 104
MOJIy4eHHUE, IPUMEHEHUE
[IpaxTuyeckas padora Ne 2 o BuG 10K
nonIMoTeKa
1 11 7 15.11.2023
? reme «lonytenne COJ};IHOI{ https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4EHUE €€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM Eub 10K
nonIMoTexa
20 i 16.11.2023
XUMHTICCIHX PEATiite, SCln Ol https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
)1 OO61as xapakTepucTUKa 22.11.2023 bubnuoreka [IOK
anemMeHTOB VIA-rpymnmst https://m.edsoo.ru/00ade64a
AmnoTtponHsie MoIu(UKaIIK
” cepbl axovxcz[eHI/Ie cepbl U €€ 73.11.2023 bubnunoreka [JOK
COCIUHEHUH B IIPUPOLE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBonopon, CTpOECHHE,
23 @Hznqefxiei XI/III:/II/I‘IGCKI/IG 29.11.2023 bubnworexa LIOK
. o https://m.edsoo.ru/00ade802
CBOMCTBa
KonTpoasHnas padora Ne2 no teme
«DIEeKTpo ecka
24 JEKTPOIUTHYECKAS 30.11.2023 bubnnoreka [JOK
auccouranus. XMMUYECKUe https://m.edsoo.ru/00addecO
pEeaKkIMK B paCTBOPAX»
Oxkcuasl cepsl. CepHas KMCIIOTA, Bu6 OK
25 buznyecKkue 1 XuMHUYeCKHe 06.12.2023 nonmoreka L1

CBOMCTBA, IPUMEHEHHE

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




Xumudaeckue p€aKknuuy, JcxKaluc B
OCHOBC ITPOMBIIIJICHHOI'O criocoba
MOJIYYCHHA cepH0171 KHCJIOTHI.

bu6mmoreka [IOK

26 07.12.2023
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAaroILEe Cpebl
COEIMHEHUSIMU CEPBI

7 Beruucienue MaccoBoit 1oau 13.12.2023 bubmuorexa [JOK
BBIX0J1a IPOAYKTA pEeaKkLu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa
31eMeHTOB VA-rpynnsl. A30T, BuG OK

28 pacrpocTpaHEeHHE B IPUPOJIE, 14.12.2023 nommotexa I

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

(bU3HYECKUE M XUMUICCKHEC
CBOICTBA
AMMHuak, ero pusnueckue u BuG OK

29 XUMHUYECKHE CBOMCTBA, IIOJIyYCHHE 20.12.2023 nommoreka L

https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Bu6 LIOK
nonmoTexa
11 21.12.202

30 TEME (LIOMYHCHHC amMuara, 023 hitps:/m.eds0o.ru/00adf 180
M3Y4YEHUE €r0 CBOMCTB)

31 A30THas KUCTIOTa, fé dbuznyeckue 27122023 bubnuoteka [JOK
A XUMHYECKUE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHUS B KQUE€CTBE

1 MUHEpaIBHBIX YI0OpECHHI. 78.12.2023 bubnmoreka [JOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYKarOIe cpebl
COEIMHEHUSIMU a30Ta
o .0 \"

13 ocdop. Oxcua pochopa (V) u 10.01.2004 bubnmnorexa [JOK

docdopnas kuciaora, GundecKre

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




Y XUMHUYECKUE CBONCTBA,
NOJTydeHHE

Hcnonb3oBanue pocharos B
Ka4eCTBE MHUHEPAIbHBIX

bubmuorexa [JOK

34 11.01.2024
ynobpenuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenbl pochaTamu
Yraepon, pacmpocTpaHeHNUE B
35 npu E J: gnanzecxlzle u 17.01.2024 bubmmorexa [IOK
PHpOZE, _ o https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOKCTBA
Okcuapl yraepojaa, ux
(duU3HYECKUE M XUMUICCKHEC Eub 10K
nonInoTexa
36 7 ) 18.01.2024
CBOMCTRA. JKOTOTIHCCNE https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV)
N bubnuorexa [JOK
37 24.01.2024
YTOMBHAS KHCIIOTA 1 €€ COMh https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o
38 teme "[lonydyeHne yriekucnoro 75.01.2024 bubnnoreka [JOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOH"
[TepBoHavabHBIC TOHATHS 00 Eub 1OK
nonmoTexa
39 31.01.2024
OpTafiiCCiX BEMIECTBAX KAk 0 https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoaa
bu6mmorexa [IOK
40 K 7 01.02.2024
PEMITHH I €10 Cocaumernm https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemenune skcniepuMeHTaIbHBIX 07.02.2024 bubmuorexa [JOK

3a7a4 o TeMe «Bakaelinine
HeMeTaJlIbl U UX COSAUHEHUS

https://m.edsoo.ru/00ae0bf2




Kontpoisbnas padota Ne3 o teme

bu6mmoreka [IOK

42 B 7 .02.2024
«Baxxnennire HeMeTaIbl U UX 08.02.20 hitps-//m.cdsoo.ru/00ac0e]8
COEINHEHUI
OO0m1as XxapaKTepucTUKa
XUMHUYECKUX DJIEMEHTOB —
MeTaUIOB. MeTajutnuecKkas CBI3b
43 14.02.2024 bubmorexa [TOK
U METaJJIn4YeCcKas https://m.edsoo.ru/00ae103e
KpUCTAJUIMYECKasl PEIIETKA.
dusuyeckue cBOUCTBA METAJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB. Eub 10K
nOInOTEKA
44 7 15.02.2024
aﬂeKTpOXthquCKHH P https://m.edsoo.ru/00aecl 156
HaIPsHKEHUN METaJJIOB
O6mue crocoObl OTyYeHUs
merauioB. Cruiasel. Beruncienus Eub OK
45 10 YPaBHEHUSM XUMHUYECKHX 21.02.2024 nommoreka L
. https://m.edsoo.ru/00aecl 156
PEaKIMii, €CJIU OJIUH U3 PEarcHTOB
COJIEPKUT IPUMECH
bu6mmoreka [JOK
4 I1 22.02.2024
6 OHATHE 0 KOpPO3HH MCTAILITOB 02.20 https://m.edsoo.ru/00ac1278
bu6nmoreka [JOK
47 28.02.2024
[Henourbie meTanb! https://m.edsoo.ru/00ac14b2
Oxcuapl ¥ TUAPOKCUILI HATPUS U
48 1 Jp I P 29.02.2024 bu6mmoreka [JOK
Kainusa https://m.edsoo.ru/00ae14b2
€JI0UYHO3EeMEJIbHBIE METAJIbI — bub OK
49 [Wenow 5 06.03.2024 nosmotera I
KaJIbIIUH U Maruuu https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
B 7 7.03.2024
50 aXXHEUIIINE COEIUHEHNUS KaJIbIIUI 07.03.20 hitps-//m.cdsoo.ru/00ac] 5e8
O060011IEHNE U CHCTEMATH3a
51 HICHHE 1 CHOTEMATHEatA 13.03.2024

3HAHUU




JKEcTKoCTh BOIBI U CIIOCOOEI €6

bu6mmoreka [IOK

52 14.03.2024
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 mo Bu6 LOK
N noIMoTEKa
53 T?Me H(eCTKO('J'TB BOJIBI U METOJIBI 20.03.2024 hitps-//m.cdsoo.ru/00ac | ac8
e€ ycTpaHeHus
. bubnmoreka [JOK
>4 AJlOMUHUT 21.03.2024 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U 03.04.2024 bubmumorexa [IOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 K 04.04.2024
eeso https://m.edsoo.ru/00ac1d86
57 OKcubl, THIAPOKCUIBI U COJIH 10.04.2024 bu6mmoreka [IOK
xenesa (I1) u xxenesa (11I) https://m.edsoo.ru/00ae35e6
53 O606IEI6HI/IC A CUCTEMATU3ALMs 11.04.2004
3HaHHHI
[TpakTuyeckas padora Ne 7.
59 Pewenne 3KcnepI/IMeHTi1nLHLIX 17.04.2024 bubnnoreka [JOK
3a71a4 1o TeMe «BakHeiimnine https://m.edsoo.ru/00ae3de8
METAJUIbI U UX COSTMHEHMS
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEaKIIHii, €CIIA OJIUH
60 U3 PEareHTOB JIaH B U30BITKE WIIH 18.04.2004 bu6nmoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOMH /101U BbIXO/a MPOAYKTa
peakiuu
61 O606LEI€HI/IC M CUCTEMATHU3AINS 24.04.2004
3HAHUH
62 Kontponbnas padora Ne4 o teme 25.04.2024




«Baxuenime MeTaIbl U UX

COCTMHEHUS»
63 BemecrtBa u I\iIlaTepI/IaJ'IBI B | 08.05.2024 bubmuorexa [JOK
MOBCEIHEBHOM KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XI/IMI/I‘ICCKOGUSanH3HeHI/IC | 09.05.2024 bubnuoreka [IOK
OKPYXKaroIlen cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun | 15.05.2004 bubnunoreka [HOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIi ypOK. O606iueHHe u | 16.05.2024 bubnnorexa [HOK
cucTeMaTulalus 3HaHuUu https://m.edsoo.ru/00ae0dOa
67 PesepBHbIii ypok. O606£11eHHe u | 2 05.2004 bubnunoreka [JOK
cucTemMaru3auus 3HaHun https://m.edsoo.ru/00adb33c
68 PesepBHblil ypoOK. 06061116HI/16 u | 73.05.2024 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



9 KIIACC

Koau4vecTBo 4acoB JJ1eKTPOHHbIE
JaTa uzydyenus
Koutpoas  IIpakTuy undposbie
Nen/m  Tema ypoka
Bcero  Hble ecKue o0pa3oBaTe/ibHbIE
padoThI padoThI onan dakr pecypcbl

[Iepnonrueckuit 3aKoH.
[Tepnoguueckas cucrema b K

1 puon 1 05092023 nommoreka 11O
XUMHYECKHX 31eMeHTOoB /1. M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH bubnunoreka [JOK

2 CBOMCTB XUMHYECKUX AJICMEHTOB 1 05.09.2023 https://m.edsoo.ru/00adb6b
MEePBBIX TPEX MEPHUOJIOB 6
Knacc a OMEHKJIaTypa

3 npuKaus 1 HOMEHKJIATyp | 12.09.2023 bubnuoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bubl XUMUYECKOW CBA3U U TUIIBI b K

4 8 ; 1 12.09.2023 Homorexa IO
KPUCTAIUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
«IloBTOpenue u yrnyoiaeHue

5 op Y 1 1 19.09.2023
3HAHUN OCHOBHBIX Pa3/eNIoOB Kypca
8 Kiacca»
Knaccudukamnms xumuaeckux Eu6 LOK

nOIMoTeKA

6 €aKIIHii 1o pa3 1 19.09.2023
PEAKIHH O PasIHIIHbIM https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsiTHE O CKOPOCTH XUMHYECKOU Bu6 LOK

noImoTeKa

7 ! 1 26.09.2023
PCAKIITH. LIOFATHE O TOMOTCHHBIX https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIHIX

8 ITonsaTHE 0 XUMHUYECKOM 1 26.09.2023 bubmuorexa [JOK




paBHOBecuH. PaKTOpHI,
BIIMSIOIINME HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO

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

3agaqd»

paBHOBeECHs
0) e -
9 KUCIIUTEIBLHO 03.10.2023 bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE pEAKLIUU https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN Bu6 10K
nOIMOTEKA
10 . 0 03.10.2023
Ancconmaty. CHIBHHIC 1 CriaObie https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
bu6mmoreka [IOK
11 HonHble ypaBHEHUS peakiuil 10.10.2023 https://m.edsoo.ru/00add44
8
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHMI B CBETE bubmorexa LIOK
12 . 10.10.2023 https://m.edsoo.ru/00add5d
npeCcTaBIeHul 00 3
AIEKTPOIUTUUECKON JUCCOLMAIIIHI B
XuMudeckue CBOMCTBA COJIEH B bu6mmoreka [JOK
13 CBETE MpeACTaBICHUM 00 17.10.2023 https://m.edsoo.ru/00add8b
ANEKTPOJIUTAYECKON AUCCOIUALINHI 2
bu6mmoreka [JOK
14 [TonsiTHe o ruaponuse conei 17.10.2023 https://m.edsoo.ru/00add9d
4
O00011eHNEe U CUCTEMATU3ALIS Bubmaorexa LJOK
15 B 24.10.2023 https://m.edsoo.ru/00addd 1
3HAHUH
2
[TpakTiueckast paborta Ne 1. Bu6 OK
16 «Pemenne 3xcrepuMeHTaIbHbIX 24.10.2023 nonmoreka L1

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




OO61mas xapakTepucTHKa

bu6mmoreka [IOK
1 . X i 11.202
7 raJloreHoB. XMMHUYECKHE CBOICTBA 07 023 hitps-//m.cdsoo.ru/00addfe?
Ha IpUMeEpe Xjopa
XnopoBogopoa. CossiHast
18 KI/ICJfOTa I)[(I/III)\/HileCKI/IC CBOMCTBa 07.11.2023 bubmmorexa [TOK
’ ’ o https://m.edsoo.ru/00ade 104
MOJIy4eHHUE, IPUMEHEHUE
[IpaxTuyeckas padora Ne 2 o BuG 10K
nonIMoTeKa
1 11 7 14.11.2023
? reme «lonytenne COJ};IHOI{ https://m.edsoo.ru/00ade348
KHCJIOTBI, U3y4EHUE €€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM Eub 10K
nonIMoTexa
20 i 14.11.2023
XUMHTICCIHX PEATiite, SCln Ol https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
)1 OO61as xapakTepucTUKa 1.11.2023 bubnuoreka [IOK
anemMeHTOB VIA-rpymnmst https://m.edsoo.ru/00ade64a
AmnoTtponHsie MoIu(UKaIIK
” cepbl axovxcz[eHI/Ie cepbl U €€ 21.11.2023 bubnunoreka [JOK
COCIUHEHUH B IIPUPOLE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
CepoBonopon, CTpOECHHE,
23 @Hznqefxiei XI/III:/II/I‘IGCKI/IG 28.11.2023 bubnworexa LIOK
. o https://m.edsoo.ru/00ade802
CBOMCTBa
KonTpoasHnas padora Ne2 no teme
«DIEeKTpo ecka
24 JEKTPOIUTHYECKAS 78 112023 bubnnoreka [JOK
auccouranus. XMMUYECKUe https://m.edsoo.ru/00addecO
pEeaKkIMK B paCTBOPAX»
Oxkcuasl cepsl. CepHas KMCIIOTA, Bu6 OK
25 buznyecKkue 1 XuMHUYeCKHe 05.12.2023 nonmoreka L1

CBOMCTBA, IPUMEHEHHE

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




Xumudaeckue p€aKknuuy, JcxKaluc B
OCHOBC ITPOMBIIIJICHHOI'O criocoba
MOJIYYCHHA cepH0171 KHCJIOTHI.

bu6mmoreka [IOK

26 05.12.2023
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKAaroILEe Cpebl
COCJIMHEHUSIMU CEPbI
7 Beruucienue MaccoBoit 1oau 12.12.2023 bubmuorexa [JOK
BBIX0J1a IPOAYKTA pEeaKkLu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucTHKa
31eMeHTOB VA-rpynnsl. A30T, BuG OK
28 pacrpocTpaHEeHHE B IPUPOJIE, 12.12.2023 nommotexa I
https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUICCKHEC
CBOICTBA
AmMMuak, ero pu3nyecKue u BuG 10K
noImoTeKa
2 5 19.12.2023
9 XUMUYECKHE CBOWCTBA, OJTYyYEHUE 9 hitps-//m.cdsoo.ru/00adf004
Y NIPUMEHEHHE
[IpakTuueckas padbora Ne 3 o Bu6 LIOK
nonmoTexa
11 19.12.202
30 TEME (LIOMYHCHHC amMuara, 9.12.2023 hitps:/m.eds0o.ru/00adf 180
M3Y4YEHUE €r0 CBOMCTB)
31 A30THas KUCTIOTa, fé dbuznyeckue 26.12.2023 bubnuoteka [JOK
A XUMHYECKUE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEN
aMMOHHUS B KQUE€CTBE
1 MUHEpaIBHBIX YI0OpECHHI. 26.12.2023 bubnmoreka [JOK
XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adf518
OKpYKarOIe cpebl
COEIMHEHUSIMU a30Ta
®docdop. Okc ocdopa (V
13 ¢dop. Oxcup pocdopa (V) n 09.01.2024 bubmmnoreka [IOK

docdopnas kuciaora, GundecKre

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




Y XUMHUYECKUE CBONCTBA,
NOJTydeHHE

Hcnonb3oBanue pocharos B
Ka4eCTBE MHUHEPAIbHBIX

bubmuorexa [JOK

34 09.01.2024
ynobpenuil. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenbl pochaTamu
Yraepon, pacmpocTpaHeHNUE B
35 npu E J: gnanzecxlzle u 16.01.2024 bubmmorexa [IOK
PHpOZE, _ o https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOKCTBA
Okcuapl yraepojaa, ux
(duU3HYECKUE M XUMUICCKHEC Eub 10K
nonInoTexa
36 7 ) 16.01.2024
CBOMCTRA. JKOTOTIHCCNE https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV)
N bubnuorexa [JOK
37 23.01.2024
YTOMBHAS KHCIIOTA 1 €€ COMh https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padbora Ne 4 o
38 teme "[lonydyeHne yriekucnoro 73.01.2024 bubnnoreka [JOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOH"
[TepBoHavabHBIC TOHATHS 00 Eub 1OK
nonmoTexa
39 30.01.2024
OpTafiiCCiX BEMIECTBAX KAk 0 https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoaa
bu6mmorexa [IOK
40 K 7 30.02.2024
PEMITHH I €10 Cocaumernm https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemenune skcniepuMeHTaIbHBIX 06.02.2024 bubmuorexa [JOK

3a7a4 o TeMe «Bakaelinine
HeMeTaJlIbl U UX COSAUHEHUS

https://m.edsoo.ru/00ae0bf2




Kontpoisbnas padota Ne3 o teme

bu6mmoreka [IOK

42 B 7 .02.2024
«Baxxnennire HeMeTaIbl U UX 06.02.20 hitps-//m.cdsoo.ru/00ac0e]8
COEINHEHUI
OO0m1as XxapaKTepucTUKa
XUMHUYECKUX DJIEMEHTOB —
MeTaUIOB. MeTajutnuecKkas CBI3b
43 13.02.2024 bubmorexa [TOK
U METaJJIn4YeCcKas https://m.edsoo.ru/00ae103e
KpUCTAJUIMYECKasl PEIIETKA.
dusuyeckue cBOUCTBA METAJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB. Eub 10K
nOInOTEKA
44 7 13.02.2024
aﬂeKTpOXthquCKHH P https://m.edsoo.ru/00aecl 156
HaIPsHKEHUN METaJJIOB
O6mue crocoObl OTyYeHUs
merauioB. Cruiasel. Beruncienus Eub OK
45 10 YPaBHEHUSM XUMHUYECKHX 20.02.2024 nommoreka L
. https://m.edsoo.ru/00aecl 156
PEaKIMii, €CJIU OJIUH U3 PEarcHTOB
COJIEPKUT IPUMECH
bu6mmoreka [JOK
4 I1 20.02.2024
6 OHATHE 0 KOpPO3HH MCTAILITOB 0.02.20 https://m.edsoo.ru/00ac1278
bu6nmoreka [JOK
47 27.02.2024
[Henourbie meTanb! https://m.edsoo.ru/00ac14b2
Oxcuapl ¥ TUAPOKCUILI HATPUS U
48 1 Jp I P 27002024 bu6mmoreka [JOK
Kainusa https://m.edsoo.ru/00ae14b2
€JI0UYHO3EeMEJIbHBIE METAJIbI — bub OK
49 [Wenow 5 05.03.2024 nosmotera I
KaJIbIIUH U Maruuu https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
B 7 .03.2024
50 aXXHEUIIINE COEIUHEHNUS KaJIbIIUI 05.03.20 hitps-//m.cdsoo.ru/00ac] 5e8
O060011IEHNE U CHCTEMATH3a
51 HICHHC 1 CHETeMaTHSatmt 12.03.2024

3HAHUU




JKEcTKoCTh BOIBI U CIIOCOOEI €6

bu6mmoreka [IOK

52 12.03.2024
YCTpaHEHHMS https://m.edsoo.ru/00ae1886
[TpakTrueckas padora Ne 6 mo Bu6 LOK
- noIMoTEKA
53 T?Me H(eCTKO('J'TB BOJIbI U METOJIbI 19.03.2024 hitps://m.edsoo.ru/00ac ac8
e€ ycTpaHeHus
. bubnmoreka [JOK
>4 AsomHHHH 19.03.2024 https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U 02.04.2024 bubmumorexa [IOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK 02.04.2024
Ie30 https://m.edsoo.ru/00ae1d86
57 Oxcuipl, TUAPOKCHUIBI U COJIU 09.04.2024 bubnnorexa [JOK
xenesa (I1) u xxenesa (11I) https://m.edsoo.ru/00ae35¢6
0600
58 0 IEIGHI/Ie Y CUCTEMaTH3aIs 09.04.2004
3HAHUK
[TpakTuyeckas padora Ne 7.
59 Pewenne 3KcnepI/IMeHTi1nLHLIX 16.04.2024 bubnnoreka [JOK
3a71a4 1o TeMe «BakHeiimnine https://m.edsoo.ru/00ae3de8
METAJIJIbI M UX COCTMHEHU S
Brruucnenust no ypaBHEHUSIM
XUMUYECKHUX PEaKUUid, €CIIU OJJUH
60 U3 PEareHTOB JIaH B U30BITKE WIIH 16.04.2004 bu6nmoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOMH /101U BbIXO/a MPOAYKTa
peakiuu
61 O606LEI€HI/IC M CUCTEMATHU3AINS 73.04.2004
3HAHUM
62 Kontponbnas padora Ne4 o teme 23.04.2024




«Baxuenime MeTaIbl U UX

COCTMHEHUS»
63 BemecrtBa u I\iIlaTepI/IaJ'IBI B | 07.05.2024 bubmuorexa [JOK
MOBCEIHEBHOM KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XI/IMI/I‘ICCKOGUSanH3HeHI/IC | 07.05.2024 bubnuoreka [IOK
OKPYXKaroIlen cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHun | 14.05.2004 bubnunoreka [HOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIi ypOK. O606iueHHe u | 14.05.2004 bubnnorexa [HOK
cucTeMaTulalus 3HaHuUu https://m.edsoo.ru/00ae0dOa
67 PesepBHbIii ypok. O606£11eHHe u | 21.05.2004 bubnunoreka [JOK
cucTemMaru3auus 3HaHun https://m.edsoo.ru/00adb33c
68 PesepBHblil ypoOK. 06061116HI/16 u | 21.05.2024 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBO 4acoB IIaTa H3yueHHs 3ﬂeKTp0HHBIe

Ne uudposeie

Tema ypoka Konrpoasusie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl
[Ipenmer xumun. Pons xumuu BuG 10K
nonIMoTexa

1 B J)KM3HU 4elioBeka. Tena u 1 05.09.2023 hitps://m.cdsoo.rw/f0d210c
BEIIeCTBa
[IpakTrueckas padora Ne 1
«IIpaBuna paboThI B Bu6 LIOK

) nonInoTeKa

2 n1abopaTtopuu U MpUEMBI 1 05.09.2023 hitps://m.cdsoo.rw/f0d23dc
oOparieHus ¢ 1abopaTopHBIM
000py/I0BaHUEM
q .

3 HUCTBIE BEIIECTBA U CMECH ) | 12.09.2023 bu6mmoreka [IOK
Cnioco0wI paznieneHust cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrnyeckas paGora Ne 2

P .

4 «Paznenenue cmeceit (Ha | 12.09.2023 bubnnoreka [JOK
HpUMepe OYUCTKHA https://m.edsoo.ru/ff0d28c8
MOBapEHHOM COMN)»

bu6nmoreka [JOK
A 1 19.09.202

5 TOMBI I MOJICKYJIBI 9.09.2023 https://m.edsoo.ru/ff0d2a6c¢

KonTponbnas pabora Nel no BuG 10K
nonroTeKa
B 1 1 19.09.202

6 TeMe «Betectsa 9:09.2023 https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKITHI
II

7 OHATHE O METOJ1aX | 26.09.2023 bubmuorexa [JOK
[IO3HAHUS B XUMUU https://m.edsoo.ru/ff0d227¢




XHUMHUYEeCKHE JIEMEHTHI.

ypaBHEHUS

bu6mmoreka [IOK
8 3HaKH (CHMBOIIB) 26.09.2023 hitps://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DIIEMEHTOB
IT
9 POCTBIC U CIIOYKHBIE 03.10.2023 bubnmoreka [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6c¢c
10 ATOMHO-MOJIEKYJIIPHOE 03.10.2023 bubmuoreka [IOK
yYeHUE https://m.edsoo.ru/ff0d2d50
3aKO0H MOCTOSHCTBA COCTaBa
BellecTB. XUMHUUECKas
bubmuorexa [JOK
11 .B 10.10.2023
opmyna. Banenriocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX
DJIEMEHTOB
OTHOCUTEIbHAS aTOMHAS Eub 10K
noInoTeKa
. .10.202
12 macca. OTHocuTeILHAS 10.10.2023 hitps-//m.edsoo.ru/fi0d323c
MOJIEKYJIIpHas Macca
13 MaccoBas 10719 XMMHYECKOTO 17.10.2023 bu6nmoreka [JOK
3JIEMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350c
14 KomnnuectBo BerecTna. 17.10.2023 bu6mmoreka [IOK
Momns. Monspaas Macca https://m.edsoo.ru/ff0d5230
Ddusnueckre 1 XUMHUUECKHE Bu6 [IOK
HOINOTEKA
1 . X 24.10.2023
> ABJICHITE. AHMITICCKAd https://m.edsoo.ru/ff0d37fa
peakius
IIpn3Haku U yCIOBHSA
16 o pOTeKaHI/ISI )}(]I/IMI/I‘—IGCKI/IX 24.10.2023 Eubmorexa IIOK
P . o https://m.edsoo.ru/ff0d3al6
peakiuit
3aKOH COXpaHEHUsI MacChl
bu6 OK
17 BellecTB. XUMHUECKHE 07.11.2023 nbmmorexa I1

https://m.edsoo.ru/ff0d3b88




Brrancnenus KOJIM4YECTBA,
MaccChbl BE€IICCTBA I10

bu6mmoreka [IOK

18 07.11.2023
YpPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/ff0d5708
peakuuit
Knaccugukanus xumuueckux

e i (coenune

19 peakiuii (CoequHEHU, 14.11.2023 bubnnoreka [HOK
pa3JIOKEHUS, 3aMEILICHUA, https://m.edsoo.ru/ff0d3f34
o0MeHa)

M. B. JIomoHOCOB —

20 YUEHBIN-3HIUKIIONEIUCT. 14.11.2023 bubnuoreka [IOK
O06o061IEHNE U https://m.edsoo.ru/ff0d40c4
cucTeMaru3anus 3HaHUN
Bo3nyx — cmech ras3os.

C K

)1 ocras Bo3ayxa. Kucimopon 21.11.2023 bubnnorexa [HOK
— DJIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
duznyeckue 1 XUMUYECKHE
CBOICTBa KHCIIOpOAA

22 (peakuuu OKI/ICJ‘II;HSI}I 21.11.2023 bubmmorexa [OK

peartl ’ o https://m.edsoo.ru/ff0d4614
ropenue). [Tonarue 06
OKCHAAX
Crioco0bI nosryueHust
0

23 KHCJIOpPOJia B 1a00paTOpuu U 78.11.2023 bubnnorexka [JOK
MPOMBIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopona
TenoBoit ekt

24 XUMUYECKON PEAKLUH, 78.11.2023 bu6mmoreka [JOK

MOHSITHE O TEPMOXUMHUECKOM
YPaBHEHHUH, IK30- U

https://m.edsoo.ru/ff0d4790




OHAOTCPMHUUYCCKUX PCAKIUAX

TormBo (HedTh, yrois u
MeTaH). 3arpsi3HeHHE

bubmuoreka [JOK

25 05.12.2023
BO3]1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHUS
[IpaxTuueckas padora Ne 3

26 no teMe «llonyuenue u 05.12.2023 bubmumorexa [IOK
coOupaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)

Bonopoag — snemeHT u Bu6 10K
noInoTeKa

2 . 12.12.202

7 HPOCTOC BEMECTBO 023 https://m.edso0.ru/f0d4ddo
Haxoxnenue B npupone
DuU3NYECKUEe N XUMUICCKHEC BuG 110K
. noIMoTeKa

28 CBOIiCTBa BOJOpO/Ia. 12.12.2023 hitps://m.edsoo.ru/f0d4ddo

[Ipumenenue Bogopoaa
bu6mmoreka [JOK

29 [TonsaTHe 0 KUCTOTAaX U COJIAX 19.12.2023 hitps://m.edsoo.ru/f0dS0d2

Konrtponsnas padora Ne2 o Bu6 LIOK
nOIMoTeKa
K .B . 19.12.202

30 TeME «(RHCIIOPOL. BOAOPOA ? 023 https://m.edsoo.ru/ff0d6342
Boma»

31 Crioco0b! nosyueHust 26.12.2003 bubnnorexka [JOK
BOJIOpOJIa B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padora Ne 4

3 o teMe «llomydenue u 26.12004 bubnuotexa [JOK
coOupaHue BOJOPO/Ia, https://m.edsoo.ru/ff0d4£42
W3yYEHHE €ETO CBOMCTB)

13 MounsipHblii 00BEM Ta30B. 09.01.2024 bubnnorexka [JOK

3akoH ABOrazpo

https://m.edsoo.ru/ff0d542e




Borancienns 00bEMa,
KOJINUECTBA BEIIECTBA T'a3a 1o

bu6mmoreka [IOK

34
€ro U3BECTHOMY KOJIMYECTBY 09.01.2024 https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WIIH 00BEMY
Brraucnenns o0EMOB ra3oB
35 110 YPaBHEHUIO PEAKIMU HA bubnnoreka [HOK
OCHOBE 3aKOHa 00BEMHBIX 16.01.2024 https://m.edsoo.ru/ff0d5708
OTHOIIICHU ra30B
36 DOHU3NYECKUE U XUMUYECCKHIE 16 bu6mmoreka [IOK
CBOMCTBA BOJEI .01.2024 https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuid. [lonsitue bubnuorexa [JOK
00 UHIMKaTOpax 23.01.2024 https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTes.
Hackbiennbie u
38 HCHACBIIIICHHBIC PaCTBOPBI bubmorexa HOK
PactBOPEL 23.01.2024 https:/m.edsoo.ru/t0d5b40
MaccoBas 1o BelecTBa B
pactBope
[IpakTuueckas padbora Ne 5
no teme «lIpurorosnenue
39 pacTBOPOB C OMpeIeIEHHON bubmorexa HOK
N . 30.02.2024 https://m.edsoo.ru/ff0d5eba
MaccoBOM JoJei
PacTBOPEHHOTO BEILIECTBA
OKCcHUIBI: COCTaB,
bu6nmoreka [JOK
40 KJ1accU(pUKanus,
30.02.2024 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydeHnue u xuMu4yecKue
41 CBOMCTBA KMCJIOTHBIX, bubmuorexa [JOK
OCHOBHBIX U aM()OTEPHBIX 06.02.2024 https://m.edsoo.ru/ff0d664e

OKCHJO0B




OcHoBaHU4: COCTaB,

42 KJIacCU(UKALIUS bubmorexa LOK
L 06.02.2024 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tony4yeHue u XuMHUYECKHE bubnmoreka [JOK
CBOMCTBa OCHOBaHUI 13.02.2024 https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTas,

44 KJIacCU(UKALIUS bubmmorexa LOK

’ 13.02.2024 https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tonyuenue n xummudeckue bubnuoreka [IOK
CBOMCTBA KHUCJIOT 20.02.2024 https://m.edsoo.ru/ffOdfee2
Conu (cpennue):

46 HOMEHKJIaTypa, CIIOCOObI bu6mmoreka [IOK
MOJTYYEHUS, XUMAYECKUE 20.02.2024 https://m.edsoo.ru/00ad9474
CBOMCTBaA
[TpakTuueckas pabota Ne 6.

Pemenune

47 SKCHEPUMEHTAJIbHBIX 3a7a4 bubnnoreka [JOK
110 TeMe «OCHOBHBIE KJIaCCHI 27.02.2024 https://m.edsoo.ru/00ad9b7c
HEOPTaHUUYECKUX
COETUHEHUIN)

['eHeTnyeckas CBSI3b MEXKIY
48 KJIacCaMM HEOPraHMYECKUX Bubmorexa ITOK
. P 27.03.2024 https://m.edsoo.ru/00ad9a50
COE€IUHEHUH

49 O06o0meHue u bubmuoreka [JOK
cucTeMaTu3aIus 3HaHui 05.03.2024 https://m.edsoo.ru/00ad9cb2
KonTponbhas padota Ne3 no Bu6 OK

50 TeMe "OCHOBHEBIE KJIACCHI 05.03.2024 nbmmorexa I

HEOPTaHUYCCKUX

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




coenuHeHun"

IIepBble ONBITKU
KJIaccu(pUKaLUU XUMUYECKUX

bubmuoreka [JOK

> 3nemeHToB. [IoHsTHE O 12.03.2024 https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U

57 [lepuonuueckast cucrema bubmumorexa [IOK
XHUMHYECKHX dj1eMeHToB 1. 1. 12.03.2024 https://m.edsoo.ru/00ada52¢
MenneneeBa

53 [lepuonapl, rpynmsl, bubnuorexa [IOK
MOATPYIIITHI 19.03.2024 https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. CoctaB bubnnoreka [JOK
aTOMHBIX sifep. M3oTombl 19.03.2024 https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX

55 000JI04€K aTOMOB 3JIEMEHTOB bubnuorexa [JOK
ITepnoauueckoit cucremst /1. 02.04.2024 https://m.edsoo.ru/00adabbc
N. Menneneesa
XapakTepucruka
XUMHUYECKOT0 JIEMEHTA 110

56 €ro TOJIOKEHUIO B bubmmorexa [OK

. 02.04.2024 https://m.edsoo.ru/00ada824

Ilepunonnueckon cucreme /1.
H. Menaeneena
3nauenue [lepuonnyeckoro
3aKOHAa JJI Pa3BUTHUS HAYKH U Bu6morexa [IOK

57 HpaKT.I./II(I/I;I[. H. Menneneces 09.04.2024 hitps-//m.cdsoo.ru/00adad6e
— Y4€HbIii, nearor u
rpaKTaHUH

58 DNEeKTPOOTPULIATEILHOCTD bubnmorexa LIOK

https://m.edsoo.ru/00adaab8




aTOMOB XUMHNYCCKHX

09.04.2024

2JIEMEHTOB
bu6mmoreka [IOK
5 41 1 1604.2024
? OHHAA XHMIHECCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas 1 bubnmoreka [JOK
XAMHYECKasl CBA3b 16.04.2024 https://m.edsoo.ru/00adaab8
KoBanentnas nenosnspHas bubnmoreka [JOK
61 1
XUMHUYECKAs CBSI3b 23.04.2024 https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C 1
TCHCHD ORHCITCHHA 23.04.2024 https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO- 1 bubnuorexa [JOK
BOCCTaHOBUTEJIbHBIE PEAKIIUU 07.05.2024 https://m.eds00.ru/00adb076
64 Oxkucnurenu u 1 bubnuorexa [JOK
BOCCTAHOBUTEIIN 07.05.2024 https://m.edsoo.ru/00adb076
KontponpsHas padora Ne4 mo
65 TeMe «CTpoeHne aToMa 1 bubnnorexa LIOK
P ) 14.05.2024 https://m.edsoo.ru/00adb486
XUMHYeCKast CBI3bY
PesepBHBIil ypOK.
66 OGoGmete i 1 bu6nmoreka [JOK
. 14.05.2024 https://m.edsoo.ru/00adb33c
cucTeMAaTHU3aIMsa 3HaHUI
PesepBHBIil ypOK. BuG 10K
noInoTeKa
67 0600 1 21.05 2024
ODMICHHE 1 . https://m.edsoo.ru/00ad9cb2
cUCTeMAaTH3aIusA 3HAHUI
PesepBHBIi ypOK. BuG OK
68 O6obmienwe 1 1 21.05 2024 nbmmorexa I1
. https://m.edsoo.ru/ff0d61c6
cucTeMaTu3aIusg 3HaHUI
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOIT'PAMME











































AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 200456830344270487273059057625064489973230298038
Bnageney Tpuyc BUkTopua BanepbebHa
OeicTevTened C 16.09.2024 no 16.09.2025
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