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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepaibHONl paboueil mporpammbl
BOCIIMTAHUS U C YYETOM KOHIICTIITUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHWS U Pa3BUTHA OOYYAIOIMIUXCS CPEACTBAMH Yy4eOHOTO
peaMeTa, YCTaHaBIINBAECT 00s13aTeIbHOE MPEIMETHOE coAepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuXCs, OMNpeAesseT BO3MOXKHOCTH IIpeaMera s
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-ITO3HABATEIILHOM JEATEIBbHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHUMHH CIYKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 SBOJIIOIIMHU BEIISCTB B IPHUPOJIE, O IMYTAX PEIICHHUS TJI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH 1 (QYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JIeATSILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HAa €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CrIocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX IOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEaAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIBHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MPUOOILIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS W CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHHH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoGuiisi U HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHWUS B XMMHUH. UUCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTIOpoJa B JIa0OpaToOpuu © MPOMBINIIEHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C ONPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



UCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1Me ecTeCTBeHHO--HAy4YHbIE TOHSTH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMA4ecKuX peakivii Mo pa3aTudHbIM NMPU3HAKaM (IO YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIIMHA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLNUALMM KHCIOT, WIEIO0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHUE, NpUMeHeHue. [lelcTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJjacca KHCIOT W chenu(puyeckne). XHUMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdpaT-uoH. Haxoxnenue ceppl U €€ COeAMHEHHM B mpupone. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THas KUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoJNOEMOB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaueCcTBE MUHEPAIBHBIX YI0OPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCaoTa U €€ coM, uX (PU3HUECKHEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLECTBAX: )XKMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemaus (IV) u kpemuueBoi kucnore. CUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3l0B HEOPTAaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThbI, HW3Yy4YEHUE XUMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yAOOpPEHUi, MOITyUYEHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YyUYCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe «BakHeunme HeMETaIUTbl U UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKAa.  DJIEKTPOXUMUYECKUU  psl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUIBI HaTpuss W Kanud. [IpuMeHeHne mIeNOoYHBIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxueilue coequHEHHUs Kalblusg (OKCHUJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAJIBHBIX 3a7a4 1Mo Teme « BaxxHemue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXINpeIMETHBIX CBSI3ed NMpU M3YyYEeHUH XUMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4YHBbIM (akT, TUmoTe3a, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIaEMbI€, TOIJIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHsS] XUMUU B EAUHCTBE Y4YEOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMAIIA3AITIN 00yJarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM y4eOHOW NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEICTABICHNUSI O BELIECTBE M XUMHUUYECKOU PEAKILINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pabOThl C Y4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATypO, JOCTYMHBIMU TEXHUYECKUMHU CpPEICTBaMU HH(GOPMALIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YEHUsS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS ajJKOT0jsl, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHUs, TOHUMAHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JOIEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX PEelIeHUs MOCPEICTBOM METOJOB XHMMUHU,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUSI OOIEHAYyYHBIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TTO3HABATEIILHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIBbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTHYCCKUE pacCyXaeHus (MHAYKTHBHBIC, ACIYKTUBHBIC, 10 aHAJIOIHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XHUMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBISBJIAITE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX I BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMANIbHYIO (POpMY MpecTaBlieHus HHPOPMAIUKA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBy  oOcyXmaemMoll  TeMbl, (OPMYIHPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHns, oOMEH MHEHHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHWS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsE KOHLIEHTpAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbIca Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHHUsS, KOTOPHbIE HMMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000O0IIeHUEe, CUCTeMaTU3aluio, Kiaccudukaluto,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWJaM  MOJB30BAaHUA  XUMHUYECKOM  MOCyAOd |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOW MAacCOBOW J0JIEH PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHUS, XUMUYECKasl PEaKI[nsi, XUMUYECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKUuH, MPEIebHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsAJl MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBATH U XapaKTepHU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIU HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca 3TUX PEaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBIITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATH3aIlMI0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopon.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




HOYPOYHOE INIVIAHUPOBAHUE

8 KUIACC

8A kiacc

KoanuyecTBO 4acos

DJIeKTPOHHbIE
Ne Tema ypoka Bee Tpascruy Mara uudgposbie
n/n KonTposbu O U3y4YeHHus o0pa3oBaTe/ibHbIE
ro | ble padoThI paGoThI pecypcsl
[Ipenmer xumuu. Posib xumuu B bubnuoreka [IOK
1 KU3HU 4enoBeka. Tena u 1 05.09.2023 https://m.edsoo.ru/ff
BeIlleCTBA 0d210c
[Tonsatue o Meronax Mo3HaHUsA bubmorexa HOK
2 1 07.09.2023 https://m.edsoo.ru/ff
B XUMUHU 0d227e
[IpaxkTuueckas padora Ne 1
«[IpaBuna paboTsl B bubnnorexa [JOK
3 1abopaTopuu M MPUEMBI 1 12.09.2023 https://m.edsoo.ru/ff
oOpaiiieHus ¢ 1abopaTOpHBIM 0d23dc
000pyI0BaHUEM
HucTtele BemecTBa U CMECH. 14.09.2023 bubmorexa HOK
4 C 5 . 1 e https://m.edsoo.ru/ff
oco0BbI pa3eneHus: cMecen 0d26¢a
[IpakTuyeckas padora Ne 2 bubnnoreka [JOK
5 «Paznenenue cmeceii (Ha 1 19.09.2023 https://m.edsoo.ru/ff

IIpUMEPE OYUCTKH ITOBAPEHHOMN

0028c8



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

COJIN)»

bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIbI 21.09.2023 https://m.edsoo.ru/ff
0d2a6c¢
XHUMHYECKHUE JIEMEHTBI. 3HAKH bubnmoreka [JOK
7 (CUMBOJIBI) XHMHUYECKUX 26.09.2023 https://m.edsoo.ru/ff
3JIEMEHTOB 0d2be8
bubmuoreka [JOK
8 [IpocTsle 1 CIOKHBIE BELIECTBA 28.09.2023 https://m.edsoo.ru/ff
0d2a6c
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 03.10.2023 https://m.edsoo.ru/ff
0d2d50
3aK0OH OCTOSIHCTBA COCTaBa
BEIIESCTB. XUMHUYECKas bubmorera [JOK
10 HHECTB. B 05.10.2023 https://m.edsoo.ru/ff
dbopmyna. BareHTHOCTH aTOMOB 0d2eae
XUMHUYECKHX JJIEMEHTOB
OTHOcUTENbHAs aTOMHAs bu6mmorexa [IOK
10.10.2023 .
11 Macca. OTHOCUTENbHAs https://m.edsoo.ru/ff
MOJIEKYJIIpHas Macca 0d323c
MaccoBas 10151 XUMHYECKOTO bubmotexa [JOK
12 g 12.10.2023 https://m.edsoo.ru/ff
AJIEMEHTA B COCTMHCHUH 0d350¢
KonuuaectBo Bemecta. Momb bubmorexa [JOK
13 M 0 ' ' 17.10.2023 https://m.edsoo.ru/ff
oJIIpHAs Macca 0d5230
Ou3nYecKue 1 XUMUIECKHE bubmorera [JOK
14 19.10.2023 https://m.edsoo.ru/ff

SIBICHMS. XUMHUYECKas peaKknud

0d37fa



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

[Ipu3naku u ycnoBus

24.10.2023

bu6mmoreka [JOK

15 MPOTEKAHUS XUMUYCCKUX https://m.edsoo.ru/ff
peakuui 0d3al6
3aK0oH COXpaHEHUsI MaCChl bubnuoreka [JOK

26.10.2023 .

16 BEIIIECTB. XUMHUYCCKHUE https://m.edsoo.ru/ff
YpaBHEHUS 0d3b88
Brruucienus Konm4ecTna,

MAacChl BEIIECTBA 110 bubmorera [JOK

17 B 07.11.2023 https://m.edsoo.ru/ff
YPaBHECHUSM XUMHYECKHUX 0d5708
peakuuin
Knaccudukamnus XuMuaeckux

€aKIui (CoeqUHEHUS 2023 buomtorexa LIOK

18 P ’ 09.11.20 https://m.edsoo.ru/ff
pa3IoKEHUs, 3aMEIICHHUS, 0d3f34
oOmMmeHa)

M. B. JIoMOHOCOB — y4€HBII- bubnuorexa [JOK

19 sHuukKoneauct. O6o0IeHNE 1 14.11.2023 https://m.edsoo.ru/ff
cucTeMaTu3alnus 3HaHui 0d40c4
KonTtponsHas padora Nel mo bubnnorexa [JOK

20 Teme «BermiecTBa 1 XUMHUYECKUE 16.11.2023 https://m.edsoo.ru/ff
peaKLum» 0d4290
Boznyx — cmecsk razos. CoctaB bubmuorexa [IOK

21 BO3MyXxa. Kucimopomx — anemMeHT 21.11.2023 https://m.edsoo.ru/ff
¥ npocToe BerecTBo. O30H 0d448e
®dusnyeckue 1 XUMHUECKHE
CBOMCTBA KHCJIOPO/ia (peaKIuu 202 bubmorera [JOK

22 p P 23.11.2023 https://m.edsoo.ru/ff
okucneHus, ropenue). [lonsarue 0d4614
00 oxcHuaax —

b K

23 CnocoObI TOTydeHUS 28.11.2023 nomorexa LO

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

KHCIIOPO/Ia B JIA0OPATOPUU H
HPOMBIIUICHHOCTH.
[IpumeHeHHe KUCI0POoIa

0d497a

TennoBoii 3¢ ekt XuMuIecKou

peaKkIuu, MOHITHE O bubnnoreka [JOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, 30.11.2023 https://m.edsoo.ru/ff
9K30- U HJOTEPMHUUECKHIX 0d4790
peaKIusax
TormuBo (HeTh, Yroib U bubnnoreka [JOK
25 MeTaH). 3arpsi3HeHHE BO3AyXa, 05.12.2023 https://m.edsoo.ru/ff
CIOCOOBI €ro NpeAoTBpalleHUs 0d4c4a
[IpakTuueckas pabora Ne 3 o
teme «llonmydenue u cooupanue 07.12.2023 bubmorera [JOK
26 e https://m.edsoo.ru/ff
KHCIJIOPO/Ia, U3YYECHHE €TO 0ddae?
CBOMCTBY»
Bonopon — anemeHT u bubnnorexa [JOK
27 MIPOCTOE BELIECTBO. 12.12.2023 https://m.edsoo.ru/ff
Haxoxxnenue B mpupose 0d4ddo
du3nvecKknue U XUMUYECKHUE bu6mmorexa [IOK
28 CBOMCTBa BOJOPO/A. 14.12.2023 https://m.edsoo.ru/ff
[Ipumenenue Bogopoaa 0d4ddo
bu6mmorekxa [IOK
29 [TonsaTHE 0 KHCTOTAaX U COJIAX 19.12.2023 https://m.edsoo.ru/ff
0d50d2
CriocoOsI MoTy4eHus BOAOpoaa 21.12.2023 bubmorexa [JOK
30 B naGopaTopun R https://m.edsoo.ru/ff
0d4ddo
31 [Ipaktuueckas padbora Ne 4 o 26.12.2023 bubnmoreka [JOK

teme «Ilonydyenue u cobupanue

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

BOJIOPO/Ia, U3YUCHUE €0
CBOMCTB»

0d4f42

MoutsipHbIii 00bEM Ta30B. 3aKOH

28.12.2023

bubmuoreka [JOK

32 A https://m.edsoo.ru/ff
BOTAJIPO 0d542e
Borancienus o0bEma, Bt OK
KOJINYECTBa BEIIECTBA I'a3a 110 09.01.2024 ubmmorexa I1
33 o https://m.edsoo.ru/ff
€r0 U3BECTHOMY K()jII/I‘IeCTBy 0d5530
BELIECTBA UIIN 00bEMY
Brrunciierus 00EMOB Ta30B 110 Eu6 OK
YPaBHEHHUIO pEaKIlMu Ha OCHOBE 11.01.2024 ubmmorexa I
34 3aKOHA 00BEMHBIX OTHOILECHHIMA o https./m.edsoo.rLift
0d5708
ra3oB
dusnueckre U XUMUYECKUE 16.01.2024 bubmorexa LIOK
35 . o https://m.edsoo.ru/ff
CBOMCTBA BOJIbI 0d587a
Cocras ocHoBanwuil. [lonsaTue 18.01.2024 bubmorexa HOK
36 5 e https://m.edsoo.ru/ff
00 WHAMKATOpax 0d5962
Bopna xak pacTBOpuUTEND.
Hacruimennslie u bu6mmoreka [JOK
37 HEHACHIIIICHHBIC PACTBOPHI. 23.01.2024 https://m.edsoo.ru/ff
MaccoBas momis BelecTsa B 0d5b40
pacTtBope
[IpakTuueckas padbora Ne 5 o
teme «IIpurorosnenue bubmuorexa [IOK
38 PacTBOPOB C OMPEEIEHHOMN 25.01.2024 https://m.edsoo.ru/ff

MacCOBOM J0JIer
pacTBOPEHHOTO BELLIECTBA

0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
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KonTtponsHas padora Ne2 mo

30.01.2024

bu6mmoreka [JOK

39 teme «Kucmopoa. Bomopo. https://m.edsoo.ru/ff
Bonmay» 0d6342
Oxcuapl: cocras, bubnuoreka LIOK
40 KIIacCU(pUKALKS, 01.02.2024 https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[TomydeHnne u XUMUYECKUE
CBOMCTBA KHCIOTHBIX Bubmiorexa TOK
41 ’ 06.02.2024 https://m.edsoo.ru/ff
OCHOBHBIX U aM(OTEPHBIX 0d664e
OKCHJIOB
OcCHOBaHUS: COCTaB, bubmuoreka [JOK
42 Kiaccudukanus, 08.02.2024 https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
ITonmyuenne n XUMHUUECKHE Bubmiorexa OK
43 Uyq . 13.02.2024 https://m.edsoo.ru/ff
CBOMCTBA OCHOBAaHHUI 0d67ca
Kucnotsr: cocras, bu6mmoreka [JOK
44 KIaccu(puKanus, 15.02.2024 https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[TomydyeHue U XUuMHYECKHE bubmmorexa LOK
45 qu 20.02.2024 https://m.edsoo.ru/ff
CBOMCTBA KUCJIOT Odfee?
Comit (cpenne): BuGmmorexa IJOK
§
46 HOMEHIZIATYPa, CHIOCOLR! 22.02.2024 https://m.eds00.ru/0
MOJTYYCHUS, XHMAYCCKUE 0ad9474
CBOMCTBaA
[IpakTuueckas padora Ne 6. bu6mmoreka [JOK
47 Pemenne skciepuMeHTaIbHbIX 21.02.2024 https://m.edsoo.ru/0

3aga4 1mo reMe «OCHOBHEIE

0ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

KJIACChl HEOPTaHUYECKUX
COCTUHEHUI))

I'enernueckas CBA3b MEXKIY

29.02.2024

bu6mmoreka [JOK

48 KJIACCAMH HEOPTraHUYECKHUX https://m.edsoo.ru/0
COCTUHEHUN 0ad9a50
O06o0011eHNne U cUCTeMaTH3aIH 05.03.2024 bubmorera [JOK

49 . e https://m.edsoo.ru/0
SHaHHH 0ad9ch?
KonTtponsHnas padora Ne3 o bubmmoreka [JOK

50 teme "OCHOBHBIE KJIaCChI 07.03.2024 https://m.edsoo.ru/0
HEOPraHWYECKUX COCAMHEHUN" Oad9ela
[IepBble nONBITKH Eub 10K

HOIMOTEKA

51 KIACCHQUKALIH XHMHHCCKHX 12.03.2024 https://m.edsoo.ru/0
anemeHTOoB. [loHsTHE O 0adoffa
Tpynmnax CXOJHBIX JIEMEHTOB
[Iepnoanueckuit 3aK0H U Eub 1OK

nOIMOTEKa
I1

52 CPHOMTICCRAR CHCTEMa 14.03.2024 https://m.edso00.ru/0
XUMUYECKHX 351eMeHToB J[. 1. 0adas2c
Menneneera

bu6mmoreka [IOK

53 [Ieproael, rpynmnsl, OATPYIIIBI 19.03.2024 https://m.edso0.ru/0
Oadab2c

Ctpoenne atomoB. CocTaB bubmorexa LHOK

54 P ' 21.03.2024 https://m.edso00.ru/0
aTOMHBIX sfep. M30Tombl 0ada342
CTpoeHue AIIeKTPOHHBIX G [IOK

HOIMOTEKA
55 000J10Y€K aTOMOB AJIECMEHTOB 02.04.2024 httos://m.edsoo.ru/0

ITepuoanueckoii cucremst . 1.
Menneneena

Oada6bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada6bc

XapakTeprucTUKa XMMHUYECKOT O

bu6mmoreka [JOK

56 3JIEMEHTA 110 €r0 IMOJI0KEHUIO B 04.04.2024 httos://m.edsoo.ru/0
[Meproanyeckoii cucreme J1. 1. 0a daéZ 4' '
Menneneena
3nauenue [lepuoanueckoro Eu OK
3aKOHA JUISl PA3BUTHUS HAYKH U 09.04.2024 ubmaorexa L

57 LU M el https://m.edsoo.ru/0
np?KTI/IUKH. . 1. MeuneneeB — 0adag6e
YUEHBIH, IeAaror u rpakJIaHuH
DIIEeKTPOOTPULIATETLHOCTh bubnnoreka [JOK

58 aTOMOB XHUMHUYECKUX 18.04.2024 https://m.edso0.ru/0
3JIEMEHTOB Oadaab8

bubmuoreka [JOK

59 HMonHas xumudeckas CBS3b 23.04.2024 https://m.edsoo.ru/0

Oadac34
KoBanenTHas mossipHas 25 04.2024 Bubmaorexa LJOK

60 o https://m.edso00.ru/0
XUMHUYECKas CBA3b 0adaabs
KoBasentHas HenossipHas 02.05.2024 bubmorexa HOK

61 T https://m.edso00.ru/0
XUMHUYECKas CBA3b 0adaabg

bu6mmoreka [IOK

62 CreneHs OKUCIIEHUS 07.05.2024 https://m.edsoo0.ru/0

Oadae28
OKHUCIUTENbHO- bubmorexa HOK

63 14.05.2024 https://m.edsoo0.ru/0
BOCCTaHOBUTENIbHBIE PEAKIIUU 0adb076

bubmuoreka [JOK

64 OKUCIUTEIN U BOCCTAHOBUTEIN 16.05.2024 https://m.edsoo.ru/0

0adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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KonTtponpsHas padora Ne4 mo

21.05.2024

bu6mmoreka [JOK

B XUMHUH

65 teme «CTpoeHue aToMa. 1 1 https://m.edso0.ru/0
XUMH4YeCKast CBSI3b» 0adb486
. bubmuoreka [JOK
Pese . O600611IEHNE
66 SCPBHBIM YPOK © IHVHH 1 https://m.edso00.ru/0
Y CUCTEeMaTH3alis 3HaHUH 0adb33c
. bu6mmoreka [JOK
P . 0600
67 CSCPBHBI YPOX © meHe 1 23.05.2024 https://m.edso00.ru/0
Y CUCTEMaTH3alis 3HaHUN 0ad9ch?
. bubmuoreka [JOK
P . 06006
68 C3CPBHBIN YPOI. 1700 mueHHe 1 https://m.edsoo.ru/ff
U CHCTEMATU3aIMs] 3HAHHUI 0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOI'PAMME
8b kuace
KoauuecTBO 4acoB 95
JIEKTPOHHBbIE
Ne Tema ypoka Bee Mpaskrua Hara uugposeie
n/n Kontposabu P U3y4YeHUs o0pa3oBaTe/bHbIC
ro | ble padoThI paGoThI pecypcesl
[Ipenmer xumuu. Ponp xumuu B 04.09.2023 bubmuorexa [JOK
1 JKM3HH 4yeaoBeka. Temna u 1 https://m.edsoo.ru/
BEIIECTBA ff0d210c
[ToHsTHE 0 METOAAX MTO3HAHKS 06.09.2023 bubmorexa LIOK
2 A 1 https://m.edsoo.ru/

ff0d227¢e



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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[IpakTuueckas padora Ne 1 11.09.2023
«IIpaBuna paboTh B bubmuorexka [JOK
3 71abopaToOpUu U MPHEMBI https://m.edsoo.ru/
obparieHus ¢ 1a00paTOPHBIM ff0d23dc
000pyIOBaHUEM
13.09.2023 bubnmoreka [JOK
YucTble BELIECTBA U CMECH.
4 Crioco0bl paszenenus cMeceit hitps://m.eds00.ru/
ff0d26ca
[IpakTuueckas pa6ovTa No 2 18.09.2023 Bu6morexa LIOK
5 «Paznenenue cmeceit (Ha ) https://m.eds0o.ru/
pUMEpe OYUCTKH MTOBAPECHHOMN £0d28c8
COJIN)»
20.09.2023 bubnmoreka [JOK
6 ATOMBI M MOJICKYJIBI https://m.edsoo.ru/
ff0d2a6c
XUMHUYECKUE 3IEMEHTRI. 3HAKH 25.09.2023 bu6mmoreka [JOK
7 (CMMBOJIBI) XUMUYECKHUX https://m.edsoo.ru/
JJIEMEHTOB ff0d2be8
27.09.2023 bubmuorexa [JOK
8 [IpocThie U CIIOKHBIC BEIIECTBA https://m.edsoo.ru/
ff0d2a6c
02.10.2023 bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE yueHHE https://m.edsoo.ru/
ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa 04.10.2023 Butmorexa LIOK
10 BCILECTE. XAMIHCCRAs https://m.edsoo.ru/

dbopmyna. BareHTHOCTh aTOMOB
XUMHUYECKHX DJIEMEHTOB

ff0d2eae



https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2a6c
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OTHOCHUTEIbHAS aTOMHAS 09.10.2023 bubmuoreka [JOK
11 macca. OTHOCHTEIbHAS https://m.edsoo.ru/
MOJICKYJ/ISIpHAs Macca ff0d323c
MaccoBas J10J1s1 XHMHYECKOTO 11.10.2023 bubmorexa LIOK
12 SCMCHTA B COCTMHCHUN https://m.edsoo.ru/
ff0d350¢c
16.10.2023 bubmuorexka [JOK
Konuuectso BemiectBa. MoJib.
13 Monmsprast macca https://m.edsoo.ru/
f0d5230
18.10.2023 bubmuoreka [JOK
Du3nYECKUe ¥ XUMUYECKHE
14 ABJIeHHs. XMMUYECKas Peakiusl hitps://m.edso0.ru/
ff0d37fa
[Ipu3naku u ycnoBus 23.10.2023 bubnuoreka [IOK
15 POTEKAHMS XUMUIECKHUX https://m.edsoo.ru/
peakiuii ff0d3al6
3aK0oH COXpaHEHUsI MaCChl 25.10.2023 bubnuorexa [JOK
16 BEIECTB. XUMHUYECKUE https://m.edsoo.ru/
ypaBHEHUS ff0d3b88
Breramcinenns KoJImyecTBa, 08.11.2023
MAacChI BEIIECTBA 10
ypaBHeI;II/IﬂM XUMHYECKHX Bu6mrorexa [OK
17 peaxkuuit
18 Kitaccupukanuss XaMHYeCKUX https://m.edsoo.ru/
. ff0d5708
peakiuii (CoeTMHCHHUS,
pasioKeHUs, 3aMEeICHNS,
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- 13.11.2023 bubnuorexa [JOK
19 sHuukKoneauct. O6o0IeHNE 1 https://m.edsoo.ru/

CUCTEMAaTH3anus 3HaAaHUN

ff0d40c4



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5708
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KonTponpHas padora Nel o 15.11.2023 bubnmoreka [JOK
20 Teme «BemecTBa 1 XUMHUECKUE https://m.edsoo.ru/

peaKIum» ff0d4290

Bo3ayx — cmech razos. Cocras 20.11.2023 bubnmoreka [JOK
21 BO31yxa. Kucnopom — anemeHr https://m.edsoo.ru/

u npocroe BeriecTBo. O30H ff0d448e

q)I/I?LI/I‘ICCKI/Ie Y XUMHUYECKHE 22.11.2023 Bubmorexa [IOK
22 zi;iiz?s:()poﬂa (peaciit https://m.edsoo.ru/

, ropenue). [lonstue 1044614

00 okxcuaax —

Crioco0bI nostyyeHus 27.11.2023 BuGnuotexa LIOK
23 Kucnopoza B nadopatopun i https://m.edsoo.ru/

IPOMBIIIJICHHOCTH. 1004974

[Ipumenenue kucnopoaa

TennoBoit 3¢ ekt XuMuueckoi 29.11.2023

peaKuuHu, MOHITHE O bubnmnoreka [JOK
24 TEPMOXHMHUYECKOM YPaBHEHHUH, https://m.edsoo.ru/

9K30- ¥ SHIOTEPMHUUECKHX 0d4790

peaKIusIx

Tormnuso (HepTh, yrois u 04.12.2023 bub6nuorexa [IOK
25 MeTaH). 3arps3HeHHe BO3IyXa, https://m.edsoo.ru/

CIOCOOBI €ro Mpe0TBPAIICHHS ff0d4c4a

[IpakTuueckas padora Ne 3 mo 06.12.2023 Br6morexa LIOK
26 teme «llonmydenue u cobupanue https://m.eds0o.ru/

KI/ICJ}OpOI[a, U3y4EHHE ero Ff0d4ae2

CBOWCTB» e

Bomopon — anemeHT u 11.12.2023 bu6mmoreka [{OK
27 MIPOCTOE BEUIECTRBO. https://m.edsoo.ru/

Haxoxnenue B mpuponae

ff0d4ddo



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
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https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0

DU3NYECKUE U XUMHUYECKHUE 13.12.2023 bubmuoreka [JOK
28 CBOMCTBA BOJAOPO/IA. https://m.edsoo.ru/
[TpumeHeHne BOgOpOaa ff0d4ddo
18.12.2023 bubnmoreka [JOK
29 [ToHsITHE O KUCIOTAX U COJIAX https://m.edsoo.ru/
f0d50d2
L T —— 20.12.2023 bubnuoreka [JOK
30 5 naGopaTopui https://m.edsoo.ru/
ff0d4dd0
[IpakTuueckas pabora Ne 4 o 25.12.2023 Bubmiorexa LIOK
31 teme «[lomydenue u coonpanue https://m.edsoo.ru/
Boz[?poz[a, U3YUYCHHE ero £0d4T42
CBOMCTBY» e
. . 27.12.2023 bubmuoreka [JOK
MonsipHbiii 00BEM ra3oB. 3aKoH )
32 Asorazpo https://m.edsoo.ru/
ff0d542e
Brrancaenus o0néma, 10.01.2024 Br6morexa LIOK
33 KOJIMYECTBA BEIIECTBA T'a3a 1o https://m.eds0o.ru/
€ro U3BECTHOMY K()j'II/I‘{eCTBy £0d5580
BEIIECTBA UITH 00BbEMY I
Beraucnenus 00EMOB Ta30B 110 15.01.2024 Butmorexa LIOK
3 axona oGEvmx oo hitos:/im.edso0.1u
ff0d5708
ra3oB
DUAITECKIE 1 XHMITIeCKIe 17.01.2024 bu6mmorekxa [IOK
35 CBOMCTBA BOHI https://m.edsoo.ru/
ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 22.01.2024 bubnmoreka [JOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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00 MHIUKaTOpax

https://m.edsoo.ru/
ff0d59e2

Bopa xak pactBopuTens. 24.01.2024

Hacpimennsie u bubmuoreka [JOK
37 HCHACBHIIIICHHBIC PACTBOPBI. https://m.edsoo.ru/

MaccoBasi 10J151 BEIIECTBA B ff0d5b40

pactBope

[IpakTuueckast padora Ne 5 o 29.01.2024

teMe «lIpurorosnenue bubmmorexa [IOK
38 PacTBOPOB C ONpPeICIEHHOM https://m.edsoo.ru/

MaccOBOM JoJei ff0d5eba

PacTBOPEHHOTO BEIIECTBAY

Kontponbnas padota No2 no 31.01.2024 bubnmoreka [JOK
39 teme «Kucmopoa. Bogopos. https://m.edsoo.ru/

Boga» ff0d6342

OKCcHUIIBI: COCTaB, 05.02.2024 bu6mmoreka [JOK
40 KiaccupuKanus, https://m.edsoo.ru/

HOMECHKJIaTypa ff0d664e

HOJIVytIeHI/Ie U XUMUYECKHE 07.02.2024 BuGnuotexa LOK
41 SIZSII;CBZ?XKEZJE;;?LX’ https://m.edsoo.ru/

PHE ff0d664e

OKCH/IOB

OCHOBaHUS: COCTaB, 12.02.2024 bubmuoreka [JOK
42 KIIacCU(pUKaIus, https://m.edsoo.ru/

HOMEHKJIaTypa ff0d67ca

VT pp—— 14.02.2024 bubmuorexa [JOK
43 https://m.edsoo.ru/

CBOMCTBA OCHOBAHUH

ff0d67ca



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsi: cocras, 19.02.2024 bubmuoreka [JOK
44 KaaccuuKanus, https://m.edsoo.ru/

HOMEHKJIaTypa ffOdfee2

LI ST——— 21.02.2024 bubmuoreka [JOK
45 CBOHCTRA KICIOT https://m.edsoo.ru/

ffOdfee2

Comu (cpennue): ) 26.02.2024 Bu6morexa LIOK
46 HONCHICTIATYP, CHOCODET https://m.edsoo.ru/

nonzrqum{, XUMHYCCKHC 00ad9474

CBOICTBA e in

[IpakTuueckas paborta No 6. 28.02.2024

Penienue skcriepuMeHTalbHBIX bubnnoreka [JOK
47 3aa4 1o TeMe «OCHOBHBIC https://m.edsoo.ru/

KJIaCChl HEOPTaHMUESCKHUX 00ad9b7c

COCTUHEHUIN)

I'enernueckas CBA3b MEXKIY 04.03.2024 bu6mmoreka [JOK
48 KJIaccaMy HeOPTaHMYECKHX https://m.edsoo.ru/

COCTMHEHU I 00ad9a50

O0600I1IeHNEe U CHCTeMaTH3aIUs 06.03.2024 bubmorexa LIOK
49 N https://m.edsoo.ru/

A 00ad9ch2

KonTpomnbHnas pabora Ne3 o 11.03.2024 bubnnoreka [JOK
50 TeMe "OCHOBHBIE KIIaCChI https://m.edsoo.ru/

HEOPTraHUYECKUX COCAMHEHUI" 00ad9ela

[IepBbie mONMBITKH 13.03.2024 Bubnmorexa [TOK
51 KJIACCHU(PUKAITUU XUMHUYISCKUX https://m.edsoo.ru/

yneMeHToB. [loHsaTue o
rpynmnax CXOJIHbIX 3JIEMEHTOB

00ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

[lepronnueckuii 3aKOH U

18.03.2024

[Tepmonnueckas cucrema BuGmmorexa LIOK
52 https://m.edsoo.ru/
XHUMHUYECKHX dj1eMeHToB 1. 1.
00ada52c
Meunpeneena
20.03.2024 bubnmoreka [JOK
53 [lepuopl, TPyYIIIbI, TOATPYIIIBI https://m.edsoo.ru/
00ada52c
Crpoenue atomoB. CoctaB 03.04.2024 bubmorexa LIOK
54 B — o https://m.edsoo.ru/
00ada342
CrtpoeHue 2IeKTPOHHBIX
06(1;)J10‘16K aTOMOI]; 3JIEMEHTOB 08.04.24 bubmorexa LIOK
= IMepuoauueckoii cucremsr 1. U o https://m.edsoo.u/
T 00ada6bc
MeneneeBa
XapakTeprucTuka XUMHUECKOTO BuGmorexa LIOK
56 ;ﬁ:MeHTa HO ero HOHO)KCHHIOHB 10.04.2024 https://m.edsoo.ru/
puonuueckout cucreme /. U. 00adas24
MeneneeBa
3nauenue [lepuoanueckoro BuGmorexa LIOK
57 SAIOHA AU PAsBITTA Hayl 1 15.04.2024 https://m.edsoo.ru/
Hp?.KTI/iKI/I. JI. 1. MeHaeneeB — 00ada96e
YUEHBIH, TIearor ¥ TpakIaHuH -
DNEeKTPOOTPULIATETLHOCTh bubnmorexa [JOK
58 ATOMOB XHUMHYECKHX 17.04.2024 https://m.edsoo.ru/
3JIEMEHTOB 00adaab8
bu6mmorekxa [IOK
59 HonHast XuMu4ecKast CBSI3b 22.04.2024 https://m.edsoo.ru/

00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

KoBasenTHas mossipHas 24.04.2024 bubmiorexa LIOK

60 CHIMIECKAS CBAE 1 i https://m.edsoo.ru/
00adaab8

KoBanenTHas HenossipHas 06.05.2024 bubmorexa LIOK

61 IMIICCKAS CBAAE 1 e https://m.edsoo.ru/
00adaab9

bu6mmoreka [JOK

62 CreneHn OKUCIEHUS 1 08.05.2024 https://m.edsoo.ru/
00adae28

OKHCIIUTEIBHO- 13.05.2024 Bubmmorexa LIOK

63 BOCCTAHOBMTEIbHbIE PEAKIIUH L o https://m.edsoo.ru/
00adb076

bubmuorexka [JOK

64 OKHCIIMTEN U BOCCTAHOBUTEIH 1 15.05.2024 https://m.edsoo.ru/
00adb076

Kontponbnas padota Ne4 o bu6mmoreka [IOK

65 teme «CTpoeHue aToma. 1 20.05.2024. https://m.edsoo.ru/
XHUMHYECKas CBI3b) 00adh486

. bubmmoreka [IOK

66 Eejjf::;zg;zgiﬁjgme 1 22.05.2024 https://m.edsoo.ru/
00adb33c

. bubmmorexa LIOK

67 Eejzf::;z;gm 0606111?“6 1 https://m.edsoo.ru/
A 27.05.2024  00ad9ch2

. bubmuoreka [JOK

68 I;ecgjffel{;z;f;zﬂog;iigHHe 1 https://m.edsoo.ru/ff

0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

[TPOTPAMME

IIpUMEPE OYUCTKH ITOBAPEHHOM
COJIN)»

8B xiacc
Koaun4yecTBo yacoB
DJIEeKTPOHHBIE
Ne Tema ypoka Boe TpakTa Hara undgposbie
n/n Konrpo.ib eCKIe U3YYeHUs oOpa3oBaTe/ibHbIE
ro  Pie padoThl paGoThi pecypchl
[Ipenmet xumuu. Ponb xumuu B bu6mmoreka [IOK
1 JKM3HH 4yeaoBeka. Tena u 1 01.09.2023 https://m.edsoo.ru/ff
BEIIEeCTBA 0d210c
ITousiTue 0 MeToAaX MO3HAHUS Bubmiorexa OK
2 1 06.09.2023 https://m.edsoo.ru/ff
B XMMHH 0d227e
[IpakTuueckas padora Ne 1
«[IpaBuna paboTsl B bubnnorexa [JOK
3 1a0opaTopuu U MPUEMBI 1 1 08.09.2023 https://m.edsoo.ru/ff
oOpaitieHus ¢ 1abopaTOPHBIM 0d23dc
000py/IOBaHUEM
YucThle BEleCTBA U CMECH bubmorexa [TOK
4 C 5 . 1 13.09.2023 https://m.edsoo.ru/ff
OCOOBI pa3IeiicHUs] cMecel 0d26ca
[IpakTuueckas pabora Ne 2
«Paznenenue cmeceit (Ha Bubmaorexa LJOK
5 1 1 15.09.2023 https://m.edsoo.ru/ff

0d28c8



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

bubmuoreka [JOK

6 ATOMBI U MOJIEKYJIBI 20.09.2023 https://m.edsoo.ru/ff
0d2a6c
XUMHUYECKHUe AJIEMEHTHI. 3HAKH bubmuotexka [JOK
7 (CMMBOJIBI) XUMUYECKUX 22.09.2023 https://m.edsoo.ru/ff
DJIEMEHTOB 0d2be8
bu6mmoreka [JOK
8 [IpocThie u cioXHBIE BElECTBa 21.09.2023 https://m.edsoo.ru/ff
0d2a6c
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 29.09.2023 https://m.edsoo.ru/ff
0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa Bt OK
BEIIECTB. XUMHYCCKAs 04.10.2023 nbsmorexa I
10 o B i https://m.edsoo.ru/ff
opMyna. BajeHTHOCT aTOMOB 0d2eae
XUMHYECKUX IJIEMEHTOB
OTtHOCHUTENBHAS aTOMHAs bu6mmoreka [JOK
11 Macca. OTHOCHUTENIbHAs 06.10.2023 https://m.edsoo.ru/ff
MOJIEKYJISIpHAsA Macca 0d323c
MaccoBas 107151 XUMHYECKOTO 11.10.2023 bubmorexa HOK
12 i https://m.edsoo.ru/ff
3JIEMEHTa B COEUHEHUH 0d350¢
KommaecTBo BemecTBa. Moib. 13.10.2023 bubmotera [JOK
13 M e https://m.edsoo.ru/ff
OJIsipHAasi Macca 045230
du3nyeckne 1 XUMHYECKHe 18.10.2023 bubmmorexa LOK
14 X e https://m.edsoo.ru/ff
SBJICHHS. XUMUYECKask PEaKIIust 0d37fa
15 [Ipu3Haku U yciaoBus 20.10.2023 bubmuotexa [JOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa

MMPOTCKAHUA XUMHUYCCKUX

https://m.edsoo.ru/ff
0d3al6

peakuuii
3aK0oH COXpaHEHUsI MaCChl bubnunoreka [JOK
25.10.2023 .

16 BEIIECTB. XMMHYECKHUE https://m.edsoo.ru/ff
YpaBHEHUS 0d3b88
BrrunciaeHus KOIu4ecTBa,

Macchl BEIISCTBA I10 bubnnorexa [IOK

17 Hl 27.10.2023 https://m.edsoo.ru/ff
YPaBHEHUSM XUMHYECKHUX 0d5708
peakuuin
Kiaccudukamnus XuMuaeckux

€aKIui (CoeqUHEHUS 202 bubnnorexa [IOK

18 P ’ 08.11.2023 https://m.edsoo.ru/ff
Pa3IoKCHUS, 3aMEIIECHUS, 0d3f34
oOMmeHa)

M. B. JIoMOHOCOB — y4€HBbIii- bubnuorexa [JOK

19 sHIMKIoneaucT. O000IIEHNE U 10.11.2023 https://m.edsoo.ru/ff
cucTeMaTu3alnus 3HaHui 0d40c4
KonTposabHnas padora Nel no bub6nuorexa [IOK

20 TeMe «BelecTBa 1 XUMHYECKHE 15.11.2023 https://m.edsoo.ru/ff
peaKLum» 0d4290
Boznyx — cmecs razos. Coctas bub6nuorexa [IOK

21 BO31yXxa. Kucimopomx — anemMeHT 17.11.2023 https://m.edsoo.ru/ff
¥ pocToe BemecTBo. O30H 0d448e
dusnyeckue 1 XUMUUECKHE
CBOMCTBA KHCJIOPO/ia (peaKkIuu 2 bubmorera [JOK

22 p P 22.11.2023 https://m.edsoo.ru/ff
okucIieHus, ropeaue). [lonstue 0d4614
00 oxcHuaax —

Croco05bI MoJIyueHUs Eubmiorexa IIOK

23 v 24.11.2023 https://m.edsoo.ru/ff

KHCJIOpOo/1a B JIAOOPaTOPUH U

0d497a



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

MPOMBILIUICHHOCTH.
[TpumeHneHue kuciaopoaa

TennoBoii 3¢ ekt XuMuIecKoi
peaKIu, OHATHE O

29.11.2023

bu6mmoreka [JOK

24 TEPMOXUMHUYECKOM YPaBHEHUHU, https://m.edsoo.ru/ff

9K30- U SHIAOTEPMUYECKHUX 0d4790

peaxusax

Tormuso (He(Th, Yroib U bubnnoreka [JOK
25 MeTaH). 3arpsi3HeHHE BO3AyXa, 01.12.2023 https://m.edsoo.ru/ff

CIOCOOBI €ro NpeAoTBpalleHUs 0d4c4a

[IpakTuueckas pad6ora Ne 3 o

teme «llonydyenue u cobupanue 06.12.2023 bubmorexa OK
26 e https://m.edsoo.ru/ff

KHCJIOPO/Ia, U3yYCHHE €T 0ddae2

CBOWCTBY

Bonopon — anemeHT u bubnnorexa [JOK
27 IIPOCTOE BELIECTBO. 08.12.2023 https://m.edsoo.ru/ff

Haxoxnaenue B mpupoje 0d4ddo

du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
28 CBOICTBa BOJOPOJIA. 13.12.2023 https://m.edsoo.ru/ff

[Ipumenenue Bogopoaa 0d4ddo

bu6mmorekxa [IOK
29 [TonsaTue o KucIoTaX M CONSAX 15.12.2023 https://m.edsoo.ru/ff
0d50d2

CriocoObI nostyueHust BOAOPOaa 20.12.2023 bubmorexa HOK
30 e https://m.edsoo.ru/ff

B JIaOOpaToOpuu 0d4ddo

[IpakTuueckas padora Ne 4 o bubnuoreka [JOK
31 teme «llonmydenue u cobupanue 22.12.2023 https://m.edsoo.ru/ff

BOJIOPO/Ia, U3YUCHHE €TI0

0d4f42



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

CBOWCTB»

MounstpHbIil 00bEM ra3oB. 3aKoH Enbmrorexa IOK
32 P ’ 27.12.2023 https://m.edsoo.ru/ff

ABorazpo 0d542e

Brrunciaenus o0néma, Bt 10K

HOJINOTEKA

33 KOJIMYECTBA BEIIECTBA ra3a o 20.12.2023 htts://m.edsoo.ru/ff

€ro U3BECTHOMY KOJIUYECTBY 0d5530

BEIIIECTBA U 00BEMY

Brrunciaenust 006M0B ra3os 1o Eu6 1IOK

HOINOTEKA

34 ypaBHeHI/IIO"peaKI_II/II/I Ha OCHO]EG 10.01.2024 https://m.edsoo.ru/ff

3aKOHA 00BEMHBIX OTHOIIEHHH 0d5708

rasoB

DusnueckKre U XUMHUUECKIE Bubmaorexa IJOK
35 N 12.01.2024 https://m.edsoo.ru/ff

CBOIICTBA BOJBI 0d587a

CocraB ocHoBanuii. [Tousarue bubmaorexa [JOK
36 ' 17.01.2024 https://m.edsoo.ru/ff

00 mHANKaTOpax 0d5962

Boga xak pactBopuTens.

Hacreimennslie u bu6mmoreka [JOK
37 HEHACHIIICHHBIE PACTBOPHI. 19.01.2024 https://m.edsoo.ru/ff

MaccoBas moms BelecTsa B 0d5b40

pactBope

[IpakTuueckas padbora Ne 5 o

teme «IIpurorosnenue bubmuorexa [IOK
38 PacTBOPOB C OMPEIeIEHHON 24.01.2024 https://m.edsoo.ru/ff

MacCcOBOH JoJieHl
PacTBOPEHHOTO BEILIECTBAY

0d5eba



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
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KonTtponsHas padora Ne2 mo

26.01.2024

bu6mmoreka [JOK

39 teme «Kucmopoa. Bomopo. https://m.edsoo.ru/ff
Bona» 0d6342
OKCHUIBI: COCTaB, bubmuorexka [JOK

31.01.2024 .

40 KIIacCU(pUKALKS, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d664e
[TomydeHnne u XUMUYECKUE
CBOMCTBA KHUCIIOTHBIX bubmorexa LIOK

41 ’ 02.02.2024 https://m.edsoo.ru/ff
OCHOBHBIX U aM(OTEPHBIX 0d664e
OKCHJIOB
OcCHOBaHUS: COCTaB, bubmuoreka [JOK

07.02.2024 .

42 Kiaccudukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa 0d67ca
TTonydeHue u XMMHUYECKHUE bubmorexa LOK

43 Uyq . 09.02.2024 https://m.edsoo.ru/ff
CBOMCTBa OCHOBaHUI 0d67ca
Kucnorsr: cocras, bu6mmoreka [JOK

14.02.2024 .

44 KJaccupukanus, https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[TonyueHnue u XuMUYECKHE bubmorexa HOK

45 qu 16.02.2024 https://m.edsoo.ru/ff
CBOMCTBA KHCIIOT Odfee?

Comnu (cpennue):
HOMeH(KJI;aTI[ a )CHOCO6LI bubmorexa [JOK

46 ypa, 21.02.2024 https://m.eds00.ru/0
MOJTYYCHUS, XHMAYCCKUE 0ad9474
CBOICTBA
[IpaxkTuueckas padora Ne 6. bubnuoreka [JOK

47 Pemenne skciepuMeHTaIbHbIX 28.02.2024 https://m.edsoo.ru/0

3aga4 1mo reMe «OCHOBHEIE

0ad9b7c



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

KJIACChl HEOPTaHUYECKUX
COCTUHEHUI))

I'enernueckas CBA3b MEXKIY

01.03.2024

bu6mmoreka [JOK

48 KJIACCAMH HEOPTraHUYECKHUX https://m.edsoo.ru/0
COCTUHEHUN 0ad9a50
O06o0011eHNne U cUCTeMaTH3aIH 06.03.2024 bubmorera [JOK

49 . e https://m.edsoo.ru/0
SHaHHH 0ad9ch?
KonTtponsHnas padora Ne3 o bubmmoreka [JOK

50 teme "OCHOBHBIE KJIaCChI 13.03.2024 https://m.edsoo.ru/0
HEOPraHWYECKUX COCAMHEHUN" Oad9ela
[IepBble nONBITKH Eub 10K

HOIMOTEKA

51 KIACCHQUKALIH XHMHHCCKHX 15.03.2024 https://m.edsoo.ru/0
anemeHTOoB. [loHsTHE O 0adoffa
Tpynmnax CXOJHBIX JIEMEHTOB
[Iepnoanueckuit 3aK0H U Eub 1OK

nOIMOTEKa

52 Heproriecicas ccrema 20.03.2024 https://m.edso00.ru/0
XUMUYECKHX 351eMeHToB J[. 1. 0adas2c
Menneneera

bu6mmoreka [IOK

53 [Ieproael, rpynmnsl, MOATPYIIIBI 22.03.2024 https://m.edso0.ru/0
Oadab2c

Ctpoenne aroMmoB. CocTaB bubmorexa LHOK

54 P ' 21.03.2024 https://m.edso00.ru/0
aTOMHBIX sfep. M30Tombl 0ada342
CTpoeHue AIIeKTPOHHBIX G [IOK

HOIMOTEKA
55 000J10Y€K aTOMOB AJIECMEHTOB 20.03.2024 httos://m.edsoo.ru/0

ITepuoanueckoii cucremst . 1.
Menneneena

Oada6bc



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

XapakTeprucTUKa XMMHUYECKOT O

bu6mmoreka [JOK

56 3JIEMEHTA 110 €r0 IMOJI0KEHUIO B 03.04.2024 httos://m.edsoo.ru/0
[Meproanyeckoii cucreme J1. 1. 0a daéZ 4' '
Menneneena
3nauenue [lepuoanueckoro Eu OK
3aKOHA JUISl PA3BUTHUS HAYKH U 05.04.2024 ubmaorexa L

57 LU M el https://m.edsoo.ru/0
np?KTI/IUKH. . 1. MeuneneeB — 0adag6e
YUEHBIH, IeAaror u rpakJIaHuH
DIIEeKTPOOTPULIATETLHOCTh bubnnoreka [JOK

58 aTOMOB XHUMHUYECKUX 17.04.2024 https://m.edso0.ru/0
3JIEMEHTOB Oadaab8

bubmuoreka [JOK

59 HMonHas xumudeckas CBS3b 19.04.2024 https://m.edsoo.ru/0

Oadac34
KoBanenTHas mossipHas 24.04.2024 Bubmaorexa LJOK

60 o https://m.edso00.ru/0
XUMHUYECKas CBA3b 0adaabs
KoBasentHas HenossipHas 26.04.2024 bubmorexa HOK

61 T https://m.edso00.ru/0
XUMHUYECKas CBA3b 0adaabg

bu6mmoreka [IOK

62 CreneHs OKUCIIEHUS 03.05.2024 https://m.edsoo0.ru/0

Oadae28
OKHUCIUTENbHO- bubmorexa HOK

63 08.05.2024 https://m.edsoo0.ru/0
BOCCTaHOBUTENIbHBIE PEAKIIUU 0adb076

bubmuoreka [JOK

64 OKUCIUTEIN U BOCCTAHOBUTEIN 15.05.2024 https://m.edsoo.ru/0

0adb076



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTtponpsHas padora Ne4 mo bub6nuoreka [IOK
65 teme «CTpoeHue aToMa. 1 1 17.05.2024 https://m.edso0.ru/0
XHUMHYECKas CBI3b» 0adb486
. bubmuoreka [JOK
P . 06006
66 C3CPBIHEIH YPOI. 100 meHe 1 22.05.2024 https://m.edso0.ru/0
Y CUCTEMaTH3aIlis 3HAaHUH 0adb33c
. bu6mmoreka [JOK
P . 06006
67 Hf;ff:;igf;iﬁ;;ﬁfne 1 https://m.eds00.ru/0
24.05.2024  0adoch2
. bubmuoreka [JOK
P . 06006
68 C3CPBHBIN YPOK © mueHHe 1 https://m.edsoo.ru/ff
Y CUCTEMaTHU3allUsl 3HAHHUH 0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPOI'PAMME

IToypounoe miianupoBanue 9 A,9B

Ne
Tema ypoka
n/n
Ilepronnueckuit 3aK0H.
1 IIepuonnueckas cucrema
XUMHYECKHX dJIeMEHTORB /I,
H. Menneneena

KoaunuecTBo yacoB

Bce
ro

KonTpoa
bHbIE
padoThI

IIpakTHyec
KHe
padoThI

Jara
H3YYeHH S

01.09.2023

DJIEeKTPOHHbIE
uugposeie
o0pa3oBareib
HbIE Pecypchl

bubnunoreka
HOK
https://m.edsoo.r
u/00adb59e



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B bubnuoteka
M3MEHEHUHU CBOMCTB 05.09.2023 [HOK
XHMHYECKHUX SJI€MEHTOB https://m.edsoo.r
MEePBBIX TPEX MEPUOIOB u/00adb6b6
bubanoreka
Knaccudukanus n OK
HOMEHKITATYpa 08.09.2023 I
https://m.edsoo.r
HEOPraHUYECKHUX BEIECTB u/00adb7e2
. bubanoreka
Buabel xXuMHu4eckoii cBsI3u OK
Y TUTBI KPUCTATUTMYECKUX 12.09.2023 1
elETOK https://m.edsoo.r
p u/00adbac6
KonTponbnas padora Nel
bubnuoreka
o teme «IloBropenue u 15.09.2023 1OK
OJeHrEe 3HAHU e
YTIYDIICHHE SHARHH https://m.edsoo.r
OCHOBHBIX Pa3/IeJIOB Kypca u/00adbacé
8 kmacca»
bubnuoreka
Knaccudukanus OK
XUMHUYECKUX PEAKLUi Mo 19.09.2023 1
https://m.edsoo.r
pa3IMYHBIM NpPU3HAKAM u/00adbcho
[TonsiTHe 0 ckopocTu bubnuoteka
XMMIYECKOH PEeaKII. 22.09.2023 LHOK
TToHsTue 0 TOMOTe€HHEIX U https://m.edsoo.r
TFEeTEPOTEHHBIX PEAKIIHIX u/00adbe9a
IToHsTHE 0 XUMHYECKOM bubanorexa
paBHOBecuu. DaKkTOpHI, 26.09.2023 [HOK
BJIMSIOIIKE HA CKOPOCTh https://m.edsoo.r
XUMUYECKON PEaKIuu 1 u/00adc28c



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

ITOJIOXKCHHUEC XUMHUYCCKOI'O

paBHOBECHS

OkucnauTenbHO- Bubmorexa
9 BOCCTAaHOBUTEJIbHbBIE 29.09.2023 Ikit%f//m odsoo.r

peaxkuuu W/00adcade

Teopus bubnunoreka
10 3JIEKTPOJIUTAYECKOMN 03.10.2023 LIOK

nuccouuanuu. CHUIbHbIE U https://m.edso0.r

cl1a0bIe AIEKTPOITUTHI u/00adcd68

bubnuoTeka

11 HNonusble ypaBHEHUs 06.10.2023 LIOK

peakiuii https://m.edsoo.r

u/00add448

XUMHUYECKUE CBOWCTBA

KHUCJIOT U OCHOBAHH B bubmorexa
12 CBeTe IpeCTaBIeHU 00 10.10.2023 HOI?

BJIEKTPOIUTAYECKOMN E;B?éggggsoo'r

JTUCCOITHAITUT

XUMHYECKUE CBOWCTBA

COJIEH B CBETE bubmorexa
13 IpeJCTaBIeHUN 00 13.10.2023 HOK

BJIEKTPOTUTUYECKON E%{E}s&.‘g(rjnéggsoo.r

JTUCCOTTHAITIHT

KonTponpHas padora No2

110 TeMe bubnuoteka
14 «DJIEKTpOIUTHYECKAs 17.10.2023 ﬁ?K// 4

JHCCOTHAMILL OOadiots

XUMHUYECKUE PEAKIUU B



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

pacTBOpax»

bubnmnoreka
15 O6o6menne u 20.10.2023 LHOK
CUCTEMaTU3alUs 3HAHUU https://m.edso0.r
u/00addd12
bubnunoreka
16 [TonsiTue o runponuse 24.10.2023 [HOK
COJIEH. https://m.edso0.r
u/00addbfa
bubnmoreka
17 [Tonsitre o ruaponm3e 27.10.2023 HOK
coJei. https://m.edso0.r
u/00addecO
OO0mas xapakTepucThKa bubnuoteka
18 rajoreHoB. XUMHUYECKHE 07.11.2023 LHOK
CBOMCTBA Ha IpUMEPE https://m.edsoo.r
XJI0pa u/00addfe2
Xnoposonopoxa. ConsHas bubnuoreka
19 KHCIIOTa, XUMUYECKHE 10.11.2023 I[TOK
CBOMCTBA, IIOJIy4CHHE, https://m.edsoo.r
IpYMEHEHUE u/00ade104
[TpakTruyeckas padora Ne 2 bubnuoreka
20 o teme «Ilonyuenune 14.11.2023 [IOK
COJISHOM KHMCJIOTEHI, https://m.edsoo.r
n3y4deHue e€ CBOMCTBY» u/00ade348
Brruncienus o bubnuoteka
21 YPaBHEHUSIM XUMHUYECKUX 17.11.2023 [HOK

peakuuii, €ciii OJUH U3

https://m.edsoo.r



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

peareHToB J1aH B U30BITKE

u/00ade488

bubnuoTeka
22 OO01as xapakTepucTHKa 21.11.2023 [HOK
anemeHToB VIA-rpymnimsl https://m.edso0.r
u/00ade64a
AJITOTPOIIHBIE
MoAU(UKAITIN CEPHI. Bubnuoreka
23 Haxoxnenue cepol 1 eé 24.11.2023 LIOK
COEAMHEHHH B IIPUPOJIE. https://m.edso0o.r
XUMHUYECKHE CBOMCTBA u/00ade64a
cepol
bubnuoreka
CepoBonopo/i, CTpoeHHUE,
24 (hU3UYECKHE U XUMUYECCKUE 28.11.2023 HOK
cBOHCTEA https://m.edso0.r
u/00ade802
Oxkcunbl cepsl. CepHas bubnuoteka
o5 KHCJI0Ta, (PU3nYecKue U 01.12.2023 [HOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.r
MIPUMEHEHHE u/00adea?28
XUMHUYECKUE PEaKIIHH,
JeXaInire B OCHOBE
MPOMBIIIIJIEHHOTO CIIoco0a bubnuoteka
26 TIOJTy4CHHS CePHOI 05.12.2023 LHOK
KHUCJIOTBl. XUMHUYECKOE https://m.edsoo.r
3arpsi3HEHUE OKpYKaroen u/00adec8a
CpeIlbl COeTMHEHUSIMHU
cepbl
27 Beruucnenune maccoBoit 08.12.2023 bubnuoreka
JIOJIM BBIXOJ1a MPOAYKTA HOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

peakuuu https://m.edsoo.r
u/00adec8a
OOm1ast xapaKTepUCTHKA
bubnuoreka
351eMeHTOB VA-rpynnsl. OK
28 A30T, pacrpocTpaHeHHE B 12.12.2023 ﬂt «:/im.edsoo.r
npupoje, Gpuzndeckue u U /O%z; dee'a6 '
XUMUYECKHE CBOWCTBA
bubmmoreka
AMMUaK, ero Gu3nvecKue OK
29 U XUMHUYECKHE CBOMCTBA, 15.12.2023 Ih_Fct <://m.edsoo.r
MOJIy4EHHE U TPUMEHEHHUE y /0%6'1 q de A '
[TpakTuueckas padora Ne 3 bubnmoreka
30 1o teme «Ilonyuenne 19.12.2023 LHOK
aMMHaKa, U3y4EeHHE €ro https://m.edsoo.r
CBOHCTBY u/00adf180
n bubnnoreka
A3oTHas kucnora, eé OK
31 ¢bu3nyeckre 1 XUMHUECKHUE 22.12.2023 thtDS'//m edsoo.r
cponeTBa u/00adf306
Vcnonp30BaHue HUTPATOB
U COJIE aMMOHMUS B
bubnuoreka
Ka4eCTBE MHUHEPATbHBIX OK
32 ynoOpeHnid. XuMH4IecKoe 26.12.2023 Ifit «-/im.edsoo.r
3arpsi3HEHUE OKPYKAroIIei U /0%6'1 q f5i8 '
Cpelbl COSIUHCHUSAMHU
azora
doctop. Oxeun dpocdopa bubnmoreka
29.12.2023
33 (V) u pochopras kuciora, LIOK

(1)I/ISI/I‘ICCKI/IG U XUMHYECKHEC

https://m.edsoo.r



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

CBOMCTBA, ITOJIy4CHHUE

u/00adf68a

Hcnons3zoBanue GocdaTton

B Ka4e€CTBE MUHEPAIBHBIX bubmorexa
34 ynoOpeHuil. 3arps3HeHe 09.01.2024 Iritofl /m.edsoo.r
MPHPOMHON Cpestet 0020
docharamu
VYrnepon, bubnmnoreka
35 pacrpoCTpaHCHHUE B 12.01.2024 LHOK
npupoje, Gpuzndeckue u https://m.edsoo.r
XUMHUYECKHE CBOICTBA u/00adfd9c
Oxcunpl yriaepojaa, ux
bubmmoreka
¢busnyeckre 1 XUMHUYECKUE
36 CBOMCTBA. DKOJIIOrMYECKHUE 16.01.2024 HOI?
pOoOJIeMbI, CBS3aHHBIE C E;E%Saz;z l.)eedsoo.r
okcuziom yriepona (1V) I
bubnuoreka
37 VYronpHas KUCIOTA U €€ 19.01.2024 LHOK
cou https://m.edsoo.r
u/00ae006¢
[TpakTuyeckas pabora Ne 4
o teMe "[lonydyenue brbmorexa
38 YTJIEKUCIIOTO Ta3a. 23.01.2024 ﬁtopf/ /m.edsoo.r
KauectBennas peakuus Ha 1/00ae027e
KapOoHaT-NOH" -
IlepBoHavasIbHBIE TOHATUS bubnuoreka
39 00 OpraHUYECcKUuxX 26.01.2024 IIOK
BEIleCTBaxX Kak O https://m.edsoo.r
u/00ae054e

COEIMHEHUSIX yIiiepo/ia



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

Kpemnwnii u ero

30.01.2024

bubauoreka
LHOK

40
COCIMHCHUS https://m.edsoo.r
u/00ae080a
[TpakTuyeckas pabora No
5. Pemnrenne bubanoreka
a1 9KCHEPHUMEHTAIBHBIX 02.02.2024 [HOK
3a7a4 10 TEME https://m.edsoo.r
«Baxnen1me HeMeTamibl u/00ae0bf2
M UX COCIUHEHUS
KonTponbHas padota Ne3 bubnuoreka
42 o teme «Baxueiiue 06.02.2024 HOK
HEMETaJIJIBI M UX https://m.edsoo.r
COEIUHEHU u/00ae0el8
OO6mrast xapakTepucTHUKa
XUMHAYECKHUX DJIIEMEHTOB —
bubnuoreka
MeTauioB. MeTtamnndeckas OK
43 CBS3b U METaJIMYecKast 09.02.2024 1
https://m.edsoo0.r
KpI/IC:FaJ'IJ'II/I‘leCKa}I u/00ae103e
peméTka. PuznueckKue
CBOMCTBA METAJIIOB
XUMHUECKHE CBOMCTBA bubnunoreka
44 METaJIOB. 13.02.2024 LHOK
DNEKTPOXUMHYECKUN Psilt https://m.edso0.r
HaNpPsHDKEHUN METAJIOB u/00ael1156
OO01111€e CII0CO0BI bubanoreka
45 MOJIyYEHUs] METaJIOB. 16.02.2024 HOK
CrutaBel. Berauciienus 1o https://m.edsoo.r
YPaBHEHUSM XUMHUYECKUAX u/00ae1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

peaKkuuii, €Ciii OJJUH U3
pEeareHToB COACPKHUT
IpUMecH

bubnuoreka
46 [TonsiTue o Koppo3uu 20.02.2024 [HOK
METaJIJI0B https://m.edsoo.r
u/00ae1278
bubnuoreka
47 [llenouHble MeTAILIBI 21.02.2024 L_ng/ Im.edsoo.r
u/00ael14b2
bubnuoreka
48 OKCHUIbI M TUAPOKCHUIBI 01.03.2024 HOK
HATpUs U KaJust https://m.edsoo.r
u/00ael4b2
[[lenouyHo3emenbHbBIE bubmmorexa
49 METAaJIIbI — KaJabIHH U 05.03.2024 ﬁtopfl /m.edsoo.r
Martu u/00ae15e8
bubnuoreka
50 Baxneiinie coefuHeHU S 12.03.2024 LHOK
Kanblus https://m.edsoo.r
u/00ael5e8
51 O6o0mmenue u 15.03.2024
cucTeMaTu3alys 3HaHUI
bubnmmoreka
59 JK&€cTKoCTh BOIEI U 19.03.2024 [HOK

CIOCO0BI €€ yCTpaHEeHHUs

https://m.edsoo.r
u/00ae1886



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

[TpakTrueckas padota Ne 6

bubauoreka

53 o Teme "JKEcTKkoCTh BOJIBI 22.03.2024 HOK
.. " https://m.edsoo.r
Y METOJIbI €€ yCTpaHeHUs /00861268
Bubnuoreka
54 P — 02.04.2024 LHOK
https://m.edsoo.r
u/00aelc64
Bubnmoreka
55 AMmdoTepHbIe CBOICTBA 05.04.2024 [IOK
OKCHJIa U TUJIPOKCHIA https://m.edsoo.r
u/00aelc64
Bubnmoreka
56 Keneso 09.04.2024 [HOK
https://m.edsoo.r
u/00ae1d86
bubaunoreka
OKcHIBI, THIPOKCHUIBI H oK
57 comu xenesa (1) u xenesza 19.04.2024 1
(1 https://m.edsoo.r
u/00ae35e6
gg  Obobuerue n 23.04.2024
CHCTEMATH3aIUs 3HAHUI
[IpakTuueckas pabora Ne
7. Pemienue bubanorexa
59 AKCIIEPUMEHTATBHBIX 26.04.2024 [IOK
3a7a4 I10 TEME https://m.edsoo.r
«Baxneilnme MeTauIbl U u/00ae3de8
UX COEINHEHUA»
60 Brraucnenus 1o 30.04.2024 bubanoreka
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YpaBHEHUSM XUMHUYECKUX
peaKkIuii, eciii OJIMH U3

HOK
https://m.edsoo.r

pEearcHTOB JIaH B U30BITKE u/00ae1750
WJIA COAEPKUT IPUMECH.
Beruucnenus maccoBoit
JI0JIA BBIXOJ1a MTPOJIYKTa
peakuumn
bubnuoreka
61 O6o61enue 1 03.05.2024 LOK
CHCTEMAaTH3alUs 3HAHUI https://m.edsoo.r
u/00adbac6
KonTponbnas padota Ne4 bubnmoreka
62 o teme «Baxueiiue 07.05.2024 HOK
METaJUIbl U UX https://m.edsoo0.r
COCIMHEHUS u/00adbac6
bubnmmoreka
BemectBa u Mmarepuassl B
63 IIOBCEIHEBHON KU3HA 14.05.2024 HOK
https://m.edsoo.r
YyesjoBeKa 1/00e3f50
bubnmmoreka
64 XUMHUYECKOE 3arpsA3HEHNE 17.05.2024 [HOK
OKpY’Karollen Cpeibl https://m.edsoo.r
u/00ae4270
bubnmmoreka
65 Posnp xvmuu B pelieHun [HOK
HKOJIOTHYECKUX MPOoOIeM https://m.edso0.r
u/00ae4270
PesepBHBIii ypoOK. 21.05.2024 bubmmotexa
66 HOK

O06001IeHMEe 1

https://m.edsoo.r
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cucTeMaTHu3alus 3HaHuU u/00ae0dOa
. bubnuoTeka
Pe3epBHbIit ypoK. OK
67 O06001IEeHNE U 1 1
. https://m.edsoo.r
CUCTEMaTH3aI1s 3HAHUH w/00adh33c
p . 24.05.2024 Bubnuorexa
€3€pBHBIN YPOK. OK
68 O06001enue u 1 .
. https://m.edso0.r
CUCTEMaTH3aIUs 3HAHUH 1/00ad9ch?
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TIPOI'PAMME
9b kJacc
Konu4yecTBo yacos DJIEKTPOHHBIE
Ne
° Tema ypoka Bee Kounrpoa IpakTnyec Hara uugposeie
n/n bHbBIE KHe U3ydeHus o0pa3oBarteib
ro padoThI padoTbl HbIe pecypchbl
[lepnonnueckuit 3aK0H. bubnuoreka
1 Ilepnonuueckas cucrema 1 06.09.2023 [HOK
XUMHYECKHX dJIeMEHTORB /I, https://m.edsoo.r
N. Menneneena u/00adb59e
5 3aKOHOMEPHOCTH B 1 07.09.2023 bubnuoteka
W3MCHCHUHU CBOHCTB HOK
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XHUMHUYCCKUX O5JICMCHTOB

https://m.edsoo.r

MEPBBIX TPEX NEPUOAOB u/00adb6b6
bubnunoreka
Knaccudukanus u
HOMEHKJIaTypa 13.09.2023 LIOK
https://m.edso0.r
HEOPraHWYECKUX BELIECTB u/00adb7e2
. bubnuoTeka
Buapl xumuyeckoit cBs3u OK
U TUIBI KPUCTATUIMYECKUX 14.09.2023 Ih_FttDS' /im.edsoo.r
PCLICTOK u/00adbac6
KonTponbnas padora Nel
bubnmoreka
o teme «IloBTOpeHue u 20.09.2023 10K
yriybaenue sHanmi o https://m.edsoo.r
OCHOBHBIX Pa3/IeNloB Kypca /00 6-1 db7' 62 '
8 kiacca»
Knaccudukanms B?;EHOTeKa
XUMUYECKUX PEAKLUN 10 21.09.2023 L{t s+//m.edsoo.r
PasIMYHBIM TPU3HAKAM y /0%6'1 db C.bO '
[TonsTue 0 ckopocTu bubnuoteka
XUMHUYECKOHN peakInu. 27.09.2023 [HOK
[ToHsiTE O TOMOTEHHBIX U https://m.edso0o0.r
TETEPOTEHHBIX PEAKIIUAX u/00adbe9a
[TonsiTHe 0 XMMHUYECKOM
paBHOBecuu. DaKkTOpHI, buGnuoreka
BJIMSIOIIHAE HA CKOPOCTH 28.09.2023 HOK
XUMUYECKOHN PEAKLIUU U https://m.edso0.r
IMOJIOKEHUE XUMUYECKOTO u/00adc28¢

paBHOBECHS



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

bubauoreka

OKHUCIIUTENLHO- OK
9 BOCCTAHOBUTEIILHEIE 04.10.2023 1
« https://m.edsoo.r
peaki1u u/00adcade
Teopus bubnuoreka
10 JIEKTPOJIUTAYECKON 05.10.2023 HOK
nucconanun. CUIbHEIE U https://m.edsoo.r
c1a0bIe AJICKTPOTUTHI u/00adcd68
Bubnmoreka
1 HoHHbIe ypaBHEHUS 11.10.2023 LIOK
peakiuii https://m.edsoo.r
u/00add448
XUMHAYECKHE CBOMCTBA
. bubanoreka
KHCJIOT U OCHOBAaHUH B oK
12 CBETE TPE/ICTABICHUI 00 12.10.2023 1
. https://m.edsoo.r
AIEKTPOJIUTUUECKON u/00add5ds
IUCCOLIMAIIAN
XUMHYECKHE CBOMCTBA
" bubnuoreka
COJIEH B CBETE 18.10.0023 1IOK
13 1 00 e
MPEACTABICHHII O . https://m.edsoo.r
AIEKTPOIUTUYECKON 1/00addsh?
IUCCOLIMAIIAN
bubanorexa
14 O6006weHne 1 19.10.2023 LHOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.r
u/00add9d4
O6oGeHHe 1 Bubnuoreka
15 25.10.2023 I1OK

CHCTEMaTH3aINsI 3HAaHUH

https://m.edsoo.r
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

u/00addd12

bubnuoTeka
16 [TonsiTue o runponuse 26.10.2023 [HOK
cosen https://m.edsoo.r
u/00addbfa
OOm1ast xapaKTepUCTHKA
bubnuoTeka
rajJloreHoB. XMMHYCCKHE OK
17 CBOICTBa Ha IPUMEPE 08.11.2023 Ih_Fttps: 1im.edsoo.r
xJiopa u/00addecO
KonTponbnas padora No2
10 TEME bubnuoreka
18 «QJIEKTpOIUTHYECKAs 09.11.2023 HOK
UCCOLIMALIHS. https://m.edsoo.r
XUMHYECKHUE PEaAKIUU B u/00addfe2
pacTBopax»
Xnoposogopoxa. ConsHas bubnuoreka
19 KHCJI0Ta, XMMUYECKHE 16.11.2023 LIOK
CBOWCTBA, IIOJIyYEHHUE, https://m.edsoo.r
IpHMEHEHUE u/00ade104
[TpakTryeckas paGora Ne 2 bubnuoreka
20 1o teme «Iloyuenue 17.11.2023 OK
COJISHOM KHMCJIOTEHI, https://m.edsoo.r
H3y4YEHUE €€ CBOKCTBY» u/00ade348
Brruucienus no bubnuoreka
21 YPaBHCHUSAM XMMHYCCKHUX 23.11.2023 HOK
peakuuil, eciiv OUH U3 https://m.edso0.r
peareHToB J1aH B U30BITKE u/00ade488
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bubauoreka

99 O6mias XxapakTepUCTHKa 24.11.2023 LTOK
aneMeHToB VIA-rpynmsl https://m.edso0.r
u/00ade64a
AnnoTponHsie
MOJU(UKAIIIH CEPBHI. bubnuoreka
23 Haxoxnenue cepsl u eé 29.11.2023 LIOK
COCAMHEHUI B IPUPOJIC. https://m.edsoo.r
XuMu4eckue CBOHCTBa u/00ade64a
Ccepsl
bubmmoreka
CepoBonopo/i, cTpoeHHUE,
24 ¢busnvecKkre 1 XUMHUECKUE 30.11.2023 LIOK
. https://m.edsoo.r
cponcta u/00ade802
Oxcunpl cepol. CepHas bubnuoreka
o5 KHCII0Ta, GU3NYECKUE U 06.12.2023 LHOK
XHUMHYECKHUE CBOMCTBA, https://m.edsoo.r
MIpUMEHEHHE u/00adea28
XHAMHYECKHUE PEAKIUH,
JeKalUe B OCHOBE
MIPOMBIIIJIEHHOTO crlocoba bubnuoreka
TIONTy4ECHHs CEPHOM 07.12.2023 LHOK
26
KUCIOTBL. XUMUYECKOE https://m.edsoo.r
3arpsI3HEHUE OKPYKarolIen u/00adec8a
Cpelibl COETMHEHUSIMU
cephl
Brruncienne maccoBoit bubnuoteka
27 JIOJIY BBIX0J1a IPOAYKTA 13.12.2023 [HOK

peaknuu

https://m.edsoo.r
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OOm1ast xapaKTepUCTHKA

u/00adec8a

3J1IeMEHTOB V A-TpyIIIbI. bubmorexa
28 A3oT, pacpocTpaHEeHHE B 14.12.2023 HOK
npupoze, hismeckie i https://m.edsoo.r
’ . u/00adeeab
XMMUYECKHE CBOUCTBA
AMMHaK, ero puznvyecKue bubmorexa
29 M XMMHYECKHE CBOMCTBA, 20.12.2023 HOK
https://m.edsoo.r
MIOJIy4YE€HUE U IPUMEHEHHE 1/00adfo04
[IpaxTuueckas padora Ne 3 bubnuoreka
30 1o teme «llomyuenue 21.12.2023 LHOK
aMMUaKa, U3y4eHHE €ro https://m.edso0.r
CBOMCTB» u/00adf180
A3zoTHasg Kucnora, eé bubnmotexa
31 ¢bu3nyeckre 1 XUMHUYECKHUE 28.12.2023 LOK
cBOlCTRA https://m.edsoo.r
u/00adf306
Hcnons3oBanne HUTPATOB
U COJIEW aMMOHUS B
KauecTBE MUHEPATbHBIX bubmotexa
32 ynoOpeHnid. XuMH4IecKoe 10.01.2024 HOK
sATPA3HEHHE OKpYKAIOMEN https://m.edso0.r
u/00adf518
CpeIbl COEIMHEHUIMHU
azoTa
®docdop. Oxcua pochopa bubnmoreka
33 (V) u pocdophas kucioTa, 11.01.2024 I[IOK
¢buznyeckre 1 XUMHYECKUE https://m.edso0.r
CBOKCTBA, IIOJIyYEHHE u/00adf68a
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Hcnons3oBanue dpocdaTton

bubnuoTeka
B KaueCTBE MUHEPATbHBIX OK
34 ynoOpeHui. 3arps3HeHue 16.01.2024 1
. https://m.edso0.r
MPHPOAHOM CPE/bt u/00adfc20
dbocharamu
VYrnepon, bubnuoTeka
35 pacpOoCTpaHCHUC B 17.01.2024 LHOK
npupojie, GU3HIecKue 1 https://m.edsoo.r
XUMHAYECKHE CBOICTBA u/00adfd9c
Oxkcupl yriaepojaa, ux
bubnuoTeka
(bu3HYECKUe U XUMUICCKHEC
36 CBOMCTBA. DKOJIOTUYECKHUE 23.01.2024 HOK
5 https://m.edso0.r
MPOOJIEMBI, CBSI3aHHBIE C u/00adfebe
okcuaom yriepoaa (1V)
bubnuoteka
37 YronbpHas KUCIOTA U €€ 24.01.2024 [HOK
COJIA https://m.edsoo.r
u/00ae006¢
[IpakTnueckas padora Ne 4
" bubnnoreka
o teme "[lonydenue OK
38 YTIIEKUCIIOTO Ta3a. 30.01.2024 1
K https://m.edso0.r
A4YeCTBEHHAs PeaKIus Ha 1/00ae027¢
KkapOoHaT-uoH"
IlepBoHavaIbHBIE TOHATHSA bubnuoreka
39 00 OpraHMYecKux 31.01.2024 [IOK
BEIleCTBax Kak O https://m.edsoo.r
COEAMHEHHUSX YIIIepoa u/00ae054¢e
40 Kpemnwnii u ero 07.02.2024 bubnuoreka

COEIUHEHHUS

IOK
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https://m.edsoo.r

u/00ae080a
[TpakTuyeckas pabora No
5. Pemenue bubnuoreka
a1 9KCIICPUMCHTAIbLHBIX 08.02.2024 HOK
3a1a4 110 TEME https://m.edsoo.r
«BaxxHel1e HeMeTalIbl u/00ae0bf2
U MX COEMHEHUS»
KonTponbHas padorta Ne3 bubnuoreka
42 110 TeMe «Baxxknenume 14.02.2024 ILHOK
HEMETAJIJIbI U UX https://m.edsoo.r
COEIUHEHUS u/00ae0el8
OOm1ast xapaKTEepUCTHKA
XUMHUYECKUX 3JIEMEHTOB —
bubnuoreka
MeTauioB. Merayundeckas
43 CBSI3b U METaJNINYecKasi 15.02.2024 LIOK
https://m.edsoo.r
KpHUCTaJlIn4ecKas 1/00ae103e
pemérka. Puznyeckue
CBOMCTBA METAJNIOB
XUMHYECKHE CBOWCTBA bubnuoreka
14 METaJLIoB. 21.02.2024  1OK
DNEKTPOXUMHYECKHUN Psilt https://m.edso0.r
HANPSKCHUH METAIIOB u/00ae1156
O61ue crnocoobl
MOJIy4YEHHUsI METAJIJIOB. bubnuoreka
45 CmutaBsl. Beranciienus no 22.02.2024 LIOK
YPaBHEHUSM XUMUYECKHUX https://m.edso0.r
pEeaKIuii, eciti OIUH U3 u/00ae1156

pCarcHTOB COACPIKUT
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IIpUMECH

bubnunoreka
16 [TonsiTue o koppo3uu 28.02.2024 [HOK
METaJIJIOB https://m.edsoo.r
u/00ael278
bubnunoreka
47 [llenouHble MeTAILIBI 29.02.2024 HOK
https://m.edsoo0.r
u/00ael4b2
bubnuoreka
48 OKcHIbl U THIPOKCHUIBI 06.02.2024 LIOK
HATpUs U Kalus https://m.edsoo.r
u/00ael4b2
bubnuoreka
[lenouno3eMeNbHBIC OK
49 METAJUTHI — KaIbIUHA U 08.03.2024 1
. https://m.edsoo.r
MarHum u/00ael5e8
bubnuoreka
50 Baxwneiimue coeqnHeHus 07.03.2024 IHOK
KabITNs https://m.edsoo.r
u/00ael5e8
bubnunoreka
51 OGobuienue 1 13.03.2024 [OK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.r
u/00adb7e2
bubnunoreka
52 JKéctkocTh BOABI U 14.03.2024 [HOK

CIOCO0BI €€ yCTpaHEeHHUs

https://m.edsoo.r
u/00ae1886
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[TpakTrueckas padota Ne 6

bubauoreka

53 o Teme "JKEcTKkoCTh BOJIBI 20.03.2024 HOK
N " https://m.edsoo.r
Y METOJIbI €€ yCTpaHeHUs /00261368
Bubnuoreka
54 AJIIOMUHUI 21.03.2024 [HOK
https://m.edsoo.r
u/00aelc64
Bubnmoreka
55 AMmdoTepHbIe CBOICTBA 03.04.2024 HOK
OKCHJIa U TUJIPOKCHUIA https://m.edsoo.r
u/00aelc64
Bubnmoreka
56 Weneso 04.04.2024 LHOK
https://m.edsoo.r
u/00ae1d86
bubaunoreka
Oxkcupl, TUIPOKCUIIBI U OK
57 conu xene3a (I1) u sxenesa 17.04.2024 1
() https://m.edsoo.r
u/00ae35e6
bubaunoreka
58 O6o06uienue n 18.04.2024 LOK
cUCTeMaTH3anusd 3HaAaHUN https://m.edsoo.r
u/00adb7e2
[TpakTuueckas padora No
7. Pemienue bubanorexa
59 AKCIEPUMEHTAIIbHBIX 24.04.2024 [IOK
3a71a4 110 TEME https://m.edsoo.r
«Baxkueiimme MeTaisl U u/00ae3de8

UX COCAUHCHMU
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Brluncienus mo
YPaBHEHUAM XUMUYECKUX

peaKkIui, eciii OJMH U3 bubnuoTeka
50 pearcHTOB JI1aH B U30BITKE [IOK
WA COAEPKUT MPUMECH. https://m.edsoo.r
Brraucnenus MaccoBoi 25.04.2024 u/00ael750
JI0JIA BBIXOJ1a MTPOJIYKTa
peakiumn
bubnuoTeka
61 O06o0menue u LIOK
cucTeMaTu3alus 3HaHui https://m.edsoo0.r
u/00adb7e2
KonTponbnas padota Ne4 bubnmoreka
62 o teme «Baxueiiue 02.05.2024 HOK
METaJUIBI U UX https://m.edso0o0.r
COETIMHEHHS u/00adb7e2
bubnuoTeka
BemectBa u marepuassl B
63 IIOBCEIHEBHON KU3HA 08.05.2024 HOK
https://m.edsoo.r
AeoBera u/00ae3f50
bubnuoteka
64 XMMHYECKOE 3arPSA3HEHUE LIOK
OKpY’Karollen Cpeibl https://m.edsoo.r
15.05.2024  W/00ae4270
bubnuoteka
65 Ponp xumuu B pelieHuu HOK
HKOJIOTMUYECKUX MPOOIeM https://m.edsoo.r
u/00ae4270
66 PesepBHBIit ypoK. 16.05.2024 bubnanoreka



https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

O060061meHue u LHOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.r
u/00ae0d0a
. bubnuoreka
PesepBHbIil ypoK. OK
67 O060011eHNEe 1 1 1
o o https://m.edsoo.r
CHCTEMATH3aIUs 3HAHUI 1/00adb33c
. bubnuoreka
PesepBHbIit ypoK. OK
68 O0006111eH1E U 1 1
o https://m.edsoo0.r
CHCTEMAaTH3alUs 3HAHUI 1/00ad9ch?
OBILEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus, 8 knacc/ Pyasutuc I.E., denbaman ®.1., AKuMoHepHoe obLecTso «M3aatenbcTso «lpocseleHne»

* Xumusa, 9 knacc/ Pyasutuc I.E., Penbgman O.I., AKunoHepHoe obuiectso «M3aaTenscTso «lpocselleHme»

METOAUYECKHUE MATEPHUAJIbBI J1JISA YYUTEJIA

Xumus : ypokH B § kiacce : mocobue s yautens /H. H. T'apa

Xumus. Ypoku B 9 kitacce : mocobue aist yuurens /H. H. T'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

but6mmoreka [JOK

http://www.chemnet.ru T"'azera «Xumusi» u callT st yuurtens «51 uay Ha ypOK XUMUI»
http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH y4EeOHHK






