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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3zoBaHusl,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (enmepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHMS U C YYETOM KOHIICTIIMM TPENoJiaBaHUs Y4eOHOTO
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma no xumuu Aa€T TMPEACTaBICHHUE O IENSIX, O0IIeH cTpaTeruu
oOy4eHHs, BOCIMTAHHMS M Pa3BUTHS OOYy4YaIOIIMXCA CPEACTBAMHU Y4YEOHOTrO
mpenMera,  yCTaHaBIMBAaeT  o0Os3aTeNbHOE  MPEAMETHOE  COJACpIKaHHE,
MpeayCMaTpUBaET PACHpPEIEICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM W TeMaM MPOrpaMMbI 1O XHWMHH, OIpeAessieT KOJUYECTBEHHBIE U
KauyeCTBEHHbBIC XapaKTePUCTHKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeneNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHON
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl, a TakKe TPeOOBaHUIMA
K pe3yibTaraM OOy4YeHHS XHMHH Ha YpOBHE IeJied M3y4eHHs MpeaMera u
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIIbHON JAESITEIBHOCTH OOyYarollerocs mo
OCBOCHHIO Y4EOHOT0 COJIEP KAHUS.

3HaHWE XMMHU CIYXUT OCHOBOH IJIsi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, €ro NpeJCTaBIeHU 0 MaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO
poJb UrparoT GopMHUpPyEeMbIE XUMHUEH MPECTaBICHHS O B3aMMOIPEBPALICHHIX
SHEPrUM M 00 HBOJIIOIMU BEIIECTB B MPUPOJAC, O MyTAX PEIICHUS TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTHYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuyenne xumun:

CHOCOOCTBYET peaiu3alli  BO3MOXXHOCTEH Ui  CaMOpa3BUTHS H
dbopMupoBaHUsS KYJbTYpPbl JIMYHOCTH, €€ oOmed u QPyHKIHMOHAIHHOU
IPaMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIIICHUSI U TBOPUECKHUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB HX CAMOCTOSTENbHOW Yy4eOHON JN1eATEeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX U HCCIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKU3HM, TaK U B POGECCUOHATTLHON A TEIbHOCTH;

3HaKOMHUT CO CMENU(UKON HAyIHOTO MBIIIICHHUS, 3aKJIabIBA€T OCHOBBI
[EJIOCTHOTO B3IJIAJa HA €AUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOyyJarommxcs;

CrocoOCTBYET (DOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4yHBIM 3HAHMUSIM, K TPUPOJE, K UEJIOBEKYy, BHOCHUT CBOW BKJIaJg B
AKOJIOTHYECKOE 00pa3oBaHre 00yJaroUuXCsl.

JlanHble HampaBiieHUs B 00yYeHUH XUMHUH 00ecreunBaroTcs creuudukoit
colepkaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCA MeAarorudyecku
aIaNTUPOBAHHBIM OTpaKeHHEM 0a30BOVM HAYKH XMMUHU Ha OMPEACIEHHOM dTare
e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00111er0 00pa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIUMHUCA CUCTEMBl TEPBOHAYAIBHBIX TMOHSATUN XHUMUH,



OCHOB HEOPraHWYECKOH XMMHUHU U HEKOTOPBIX OTJECIbHBIX 3HAYMMBIX MOHSATUI
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 NMoaxoaa K €€ uzyueHuro. CopepxaHue CKIaJbIBA€TCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI IOHATUH O
XUMHUECKON peakuud. OOe 3T CHCTEMbl CTPYKTYPHO OPraHHM30BaHbBI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepunognueckoro 3akona JI. M. MenpaeneeBa Kak OCHOBHOTO 3aKOHA
XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMPEACTaBICHUN 00 3IEKTPOJUTUYECKON JHUCCOLMALMM BEIIECTB B
pacTBOpax.

Teopernyeckne 3HaHUS pPacCMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKU
MOJIyYEHHBIX W OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCSA IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMY, BBINOJHAA (QPYHKUUM OOBACHEHHS W
MIPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOW COCTABILIIONIEM HAYYHOM KapTUHBI MHpa B
JIOTHKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydeHne XUMUM MTPOUCXOAUT C MPUBICYEHUEM
3HAHUI W3 paHee HM3YyYEHHbIX Y4EOHBIX MpeAMeToB: «OKpyXKarouuid MHUpY,
«bunonorus. 5—7 xknacce» u «Puszuka. 7 Kiace».

[Ipy wu3yyeHMHM XUMUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESTENbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (OPMUPOBAHUU
CUCTEMbl XMUMHUYECKHX 3HAHUM — BaXKHEUIMX (HaKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOrO
XapakTepa, si3bIka HayKd, B IPUOOIIEHUH K HAYYHBIM METO/aM MO3HAHUS MpHU
M3YYEHUHU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MMO3HABATEJIbHBIX YMEHHMM M HMX MPUMEHEHUU B Y4YeOHO-IIO3HABATEIbHOW U
y4eOHO-UCCIEeI0BATEIbCKON JESITENIbHOCTH, OCBOCHHUM NpaBUil 0€30MacCHOTO
oOpalieHus ¢ BeIIeCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS
BaYKHOE 3HAYEHUE MPUOOPEN TaKKe 111, KaK:

— (OpMHpPOBAHUE HWHTEJUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJeHHOCTb OOyYeHHMs] Ha CHUCTEMaTHYecKoe MpHOOIIEeHHE
00y4JaromuXxcsi K CaMOCTOSITEILHOM TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (GOPMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUMU;

—  ol0ecrieyeHHE  YCJIOBHMH,  CIHOCOOCTBYIOIIMX  HPHUOOPETEHHIO
oOyJaronMMuUCsl  OmbITa  Pa3HOOOpa3HOM  JEATEIbHOCTH, TO3HAHUS W
CaMOIMO3HAHUs, KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIETEHIMI), MUMEIOIIUX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACSATEIbHOCTH;

— ¢opmupoBanue o00ImEeH (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHH OOBSCHATH U OLICHWBATH SIBJICHUS



OKPYXAIOILIEr0 MUpPa, UCHOJb3Yysl 3HAHUSA U OMbIT, MMOJTYYEHHBIE TIPU U3YYECHHUH
XUMUH, NPUMEHATh MX NpPH PELICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESATENBHOCTH;

— (¢opMupoBaHue Yy OOy4YalOIUXCS TyMAaHUCTUYECKUX OTHOIICHU,
MOHMMAHUSA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOY4YEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEUYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduisi ¢  HampaBlIEeHHOCTH
JaNbHENIIEro 00y4eHus.

OOmiee 4McnO 4YacoB, OTBEACHHBIX [UJISI M3YyYEHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB
(2 yaca B Hememwo), B 9 kimacce — 68 wyacoB (2 dYaca B HEACHIO).

B 2022 rogy Ha 0a3e WKOJbl ObLI OTKPHIT LEHTp ‘“Touka pocta”
€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKOW HampasieHHocTed. Llentp «Touka
pOCTa» CO3/aH C LENbI0 Pa3BUTHS y OOYYAIOIIMXCS €CTECTBEHHO-HAYYHOM,
TEXHOJIOTUYECKOM,  HMHMOPMALMOHHOW  TpaMOTHOCTH, a  Takxke Ui
MPaKTUYECKOM OTPaOOTKH Y4YeOHOTO MaTepuajga Mo MpeaMeTraMm «XHUMUs»,
«buonorusa», «Ikomorus», «Puszukay, «Texnonorus», «OKpyKarOUUA MUPY.

C 2023 roma B LeIAX BHEAPEHHs peruoHasibHOro mnpoekrta «Ludposas
obpazoBarenvHas cpena» (LIOC) B pamkax HaIMOHAJIBHOTO IMPOEKTA
«O0pa3oBaHKe» ToCyIapCTBEHHON MporpamMmbl «Pa3zButre 00pa3oBaHMs TPH
M3YyYEHUU YYEOHOro mnpeameTa «XUMHUS» HCIHOJb3YIOTCS COBPEMEHHOE
nH(pOopMaIMOHHOE 000pYI0BaHKE, CIIOCOOCTBYIONINE (POPMHUPOBAHUIO YUCOHOM
MOTHUBALIUH, o0Opa3oBaTenbHON WHULIAATUBBI, CaMOCTOSATEILHOCTH,
camoomnpeaeneHuto obOyuaromuxcs. [{udposass oOpaszoBaTenbHas cpeaa
MO3BOJISIET PACHIMPUTh BO3MOKHOCTH y4eOHOI0 IpoLecca U caenarh ero oosnee
3 PEKTUBHBIM.

B MOY TI'ne6okas OIl AMP peanusyercst HHKIIIO3UBHOE 00pa30BaHUE.
JUtst Takux JeTeil CIO0KHBIE TEMbI U3JIaratoTCsi B O3HAKOMUTEILHOM BapUaHTE,
WCIIONIb3YETCSl HArJIAHBIM pa3laToyHbIdA Marepuai, 3aJadyd pelarTcs M0
1a0JIoHY.



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaYa/ibHbIE XUMHYECKUE IOHATHSA

[Ipenmer xumun. Ponp XMMuM B )KM3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tema u BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSTHUE
BeniectTB. [loHsATHE 0 METOAX NMO3HAHKA B XUMHH. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI UM MOJEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass (popmyna. BaneHTHOCTH aTOMOB XMMHYECKHUX 3IIEMEHTOB.
3aKOH TMOCTOSIHCTBAa coOcTaBa BemlecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. Momsapaas Macca. BzauMocBsisb
KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHHUIl BellecTBa. Pacu€rsl Mo
(dopMynamM XUMHUYECKUX COEAMHEHUM.

®u3znyeckre M XUMHUYECKUE SABJICHHS. XHUMHUYECKas peakius u e€
MPU3HAKU. 3aKOH COXPaHEHWs MacChl BEIIECTB. XHMHYECKHE YpaBHEHUS.
Knaccudukanus XuMuyeckux peakuuii (COeIMHEHHs, Pa3JI0KEHHs, 3aMELICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJI0#, MpaBujiaMu paboThl B JIaOOpaTOpHUH
u npuémamu oOpamieHus ¢ J1aboOpaTOpHbIM OOOpPYIOBAHHUEM, HW3YUYEHUE U
onucaHue (PU3NYECKUX CBOWCTB O0Opa3lOB HEOPraHMYECKUX BELIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TAsHUE JIbJa, paCTUPAHUE caxapa
B CTyNKE, KUIEHHE M KOHJEHCALMS BOJbI) U XMMUYECKHX (TOpEHHE CBEYH,
MpOKaJIMBaHUE MEJAHOM TIPOBOJIOKM, B3aUMOJEHCTBHE MeJla C KHCJIOTOM)
ABJICHUM, HAOJIOJIEHWE M ONHCAHWE NPU3HAKOB NPOTEKAHUS XUMHUYECKHX
peakiuii (pasyioKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJECUCTBUE
xesesa ¢ pactBopoM coiu meau (I1), n3yuenne cnocoO0OB pa3iesieHus: CMECei: ¢
MOMOIIbI0 ~ MarHura,  (QUIbTPOBaHWE,  BbIIApUBAaHUE,  JAUCTHILISLUA,
xpomatorpadusi, MPOBEJACHUE OUYUCTKWA IIOBAPEHHOW COJM, HAOIIOJECHUE WU
ONMKMCAaHWE PE3yJIbTaTOB MPOBEJAEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIIApOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBUuTe/ I HEOPraHMYECKUX BELECTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT U mpocToe
BeuiecTBo. HaxoxkneHue kucimopoia B MpUpOAE, (PU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kuciopoaa. CrnocoObl
MOJIYYEHHS] KHUCJIOpOJa B Ja0OpaTOpud W MPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoza B mpupojae. O30H — autoTponHas MOAU(PUKALIMS KUCIOPOa.

TernnoBoit 3pPexT XuMUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- U DPHAOTEPMHUYECKUE peaklMH. [OIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUJIEHHE MapHUKOBOIo 3 dekra, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — sneMeHT u mpocTtoe BemectBo. HaxoxkaeHuwe BOmoponaa B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHblii 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckue CcBouWcTBa BOAbl. Boma kak pactBoputrens. PacTBopsl.
HacellieHHbIE M1 HEHACBIIEHHBIE PAcTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.



MaccoBas [1os1 BemecTBa B PACTBOpPE. XHMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B JKU3HU yesoBeka. KpyroBopot
BOJIbI B PUpPOJIE. 3arpsA3HEHUE NPUPOAHBIX BOJA. OXpaHa U OYMCTKA MPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcuaoB. dusmyeckne U XHUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonydenune okcuaos.

OcHoBanus. Krnaccudukamuss ocHOBaHMIA: MIENTOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMenkiarypa ocHoBaHui. Ou3ndeckue U XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnoter. Knaccuduxanus xkucnor. Homenknarypa kucnot. dOusnueckue
U XMMHYECKHE CBOMCTBA KHUCIOT. Psn aktuBHOCcTH MetamuioB H. H. bekerona.
[lony4yeHue KUCIIOT.

Comu. Howmenknarypa comneid. PU3MUECKME W XUMHUYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHEHHM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE COJEpPkKAHUS KHUCIOpOoAa B  BO3IYyXE,
MOJIyYeHHE, COOMpaHHE, PACHO3HABAHME W HW3YYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHS M TMpEKpalleHusi TropeHus (mokapa), O3HAKOMJIEHUE C
oOpa3llaMM OKCHUJOB M OIMCAaHUE HX CBOICTB, MOJy4eHHE, COOUpaHUE,
pacrio3HaBaHWE€ U H3YyYE€HHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBHE
BoJIopoJia ¢ okcusioM Meau (II) (BoO3MOXKHO MCIOIB30BaHNE BUIEOMATEPHATIOB),
HaOmoAeHue O00pa3loB BEIMIECTB KOJUYECTBOM 1 MOJb, HCCIEIOBaHUE
OCOOEHHOCTE PacTBOPEHHSA BELIECTB C PA3IMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACcCOBOW JOJIEW PACTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HAaTpUEM U KaJbIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUAJIOB), UCCIENOBaHUE 00pa3loB
HEOPraHWYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB, HAONIOACHUE HW3MEHEHUS
OKpaCKM HWHIMKAaTOpPOB B pPAcTBOpax KHCIOT W IIECJIOYEH, HU3YUYEHHE
B3aumozercTeus okcuaa meau (II) ¢ pacTtBopom cepHOW KHUCIOTHI, KUCIOT C
METAJIAMH, PEAKIUN HEUTPATIU3aLUK, ITOJTYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECHEHME OJHOIO METajula JpPyTMM M3 pacTBopa COJM, pEIICHHE
DKCIEPUMEHTANIBHBIX 3aJad N0 Teme «BakHeWlne KiIacChl HEOPTaHWYECKUX
COETUHEHUI».

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHune aromMoB. XUMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHbIC PEAKIMH

[lepBble MOMBITKH KiIacCU(pUKALMM XUMHUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampOoTepHbIE
OKCHUJIbI U TUAPOKCHU/IBI.

[Tepnoanueckuii 3akoH. [lepuoguueckas cucTeMa XUMAYECKUX JIEMEHTOB
H. WM. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[Tepuomnueckort cucrembl xumuueckux odiemeHToB . WM. Mennaeneesa.
ITepuonsl u rpynnbl. PU3HMYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB
NEpUoAa U IPYyNIbI JIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sAnep. HM3orombl. DJIEKTPOHBL.
CtpoeHue 3IeKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl [l. . MenaeneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.
3aKOHOMEPHOCTH HM3MEHEHUsl pajlyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPYyNIaM U NEPUOIaM.
3nauenue Ilepuogmyeckoro 3akoHa U [lepmonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB JUIA Pa3BUTHA Hayku W npaktuku. J[. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (MOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICHCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W IIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPBl  OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIUI
(ropenue, peaklK pa3IoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHHA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUIHOCTD,
Ha0II0IeHUE, SKCIIEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKIIHI,
M30TOIBI, PAaJUOaKTHBHOCTh, MOJIEKYJIA, JJIEKTPUYECKHW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIMYMHBI,
€IMHULIBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ConHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE MOPOJBI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKas peakius

[lepnonmueckuit 3akoH. [leproauyeckas cucremMa XUMAYECKUX JIIEMEHTOB
. . MenaeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOMCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUONOB, KW, KAIbLUUSI H HX
COCAMHEHN B COOTBETCTBMU C TNOJIOKEHHEM 3yeMeHTOB B llepnomnueckoii
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jJU4YHBIM KJlaccam
HEOPTraHUYECKUX COEAUHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XMMHUYECKHX peaklMid MO pa3JudyHbIM IMpU3HAKaM (1o
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEAKLUU BEIIECTB, MO TEILUIOBOMY 3D PeKTy,
0 MW3MEHEHUIO CTENEHEN OKUCIEHHUS XHMHUYECKHX DJJEMEHTOB, IO
0o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHIAOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHNS.

[lonsitue o ckopocTn xuMuyeckor peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHMYECKMX peakuusx. IloHATne O TOMOreHHBIX U



reTeporeHHbix peakuusx. [lonarune o karanuse. IloHsTHE O XUMHUYECKOM
paBHOBecuH. DakTOpbl, BIUAIOIIME HAa CKOPOCTh XHMHYECKOW pEaKUUu U
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopusa  SJIEKTPOIUTHYECKOW  JTHUCCOLMALIHU. ONEKTPOIUTHl U
HEINEeKTpoJauThl. KaTuoHBI, aHMOHBL. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakinu woHHOrO OOMEHa. YCIOBUS MPOTEKAaHUS pPEaKIUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEHHs peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 3JIEKTPOIUTUUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMU KPUCTAUIMUECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMasza), CIOKHBIX BEIIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANIEKTPONPOBOIHOCTU PACTBOPOB BEIIECTB, Ipollecca IUCCOLMUALUU KHUCIOT,
1ies104eil ¥ cosiel (BO3MOXKHO MCIOJIb30BAHUE BUAECO MAaTEPUAIIOB), IPOBEACHUE
OMBITOB, WUTFOCTPUPYIOUIUX NPHU3HAKH MPOTEKAHMS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajgka, BbIJECJICHHE Tra3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUN
(ropenue, peakiuu Pa3oKEeHHUs, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX pPEAKUUW Ha HOHBI,
pelieHre SKCepUMEHTANIbHBIX 33124,

Hemeranibl U MX coeIMHEHUA

OO6miass xapaktepucTuka TrajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u (pu3n4ecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C MeTaJlJIJaMH, HEMETalllaMH, IIeiIo4YaMu). XJIOPOBOJIOPOI.
ConsHas KucnoTa, XMMUYECKUE CBOMCTBA, MOJy4YEHUE, MpUMEHEHNE. JlecTBHE
XJIOpa U XJIOPOBOJIOPOJA HA OpPraHW3M YeJOBeKa. BakHEWIne XJIOpHUAbl U UX
HaXO0XJIEHUE B MIPUPOJIE.

O6mass  xapakrtepuctuka aneMeHToB  VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHN OKHUcieHus. CTpoeHne u pu3nyeckue
CBOMCTBa TPOCTBIX BEIIECTB — KHUCIOPOJAa M Cephbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (uU3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
NPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucloTa, (U3MYECKUe W
XUMUYECKue CcBoMcTBa (0OlIMe Kak TpeACTaBUTENsI Kiacca KHUCIOT |
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeKAIIHe B OCHOBE MMPOMBILIIEHHOTO
crnoco0a moxy4yeHus:i cepHoil kucioThl. Ilpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTBI, KA4CCTBCHHAs! Peakuus Ha CynbQar-noH. HaxoxaeHue cepel
U €€ COCUHEHUN B MPUPOJE. XUMUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JA0XIH, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEJOTBPAILECHUS.

O6mas xapakTepucTika 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B



npupoe, pu3nveckre u XMMHUUecKHe cBoicTBa. KpyroBopor a3ora B mpupoe.
AMMuak, ero (pu3nUecKre 1 XuMUIECKIEe CBOWCTBA, MOJyYeHUE U IPUMEHEHHE.
Conn aMMoOHUS, UMX (U3MYECKME W XUMUYECKHE CBOMCTBA, NPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI AMMOHUA. A30THAsi KUCJIOTA, €€ MOJy4YECHHE,
¢usnyeckue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCJIOT M crnenuduyeckue). Mcrnoib3oBaHUE HUTPATOB U COJIEM AMMOHHS B
KaueCTBE MHUHEPAJIbHBIX YJI0OpeHNH. XMMUYECKOE 3arpsA3HEHUE OKpYKarolen
Cpelibl COEAMHEHUSIMU a30Ta (KHCIOTHBIE JOXIH, 3arpsI3HEHHE BO3lyXa, [IOYBbI
u BogoémoB). Docdop, amnorponHsie Moaudukauu hochopa, puzndeckue u
xumudeckne cBoiictBa. Oxcun  docdopa (V) u  dochopHas KuCIoTa,
¢usnyeckue U XUMUYECKUE CBOMCTBA, monydenue. Mcnonp3oBanue ¢pocdatos B
KauyecTBE MUHEPATbHBIX YA0OPEHUH.

O6mas  xapakrtepuctuka aneMeHToB [VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEpOH, alUIOTPOIHBIE
MOAU(DUKALIMKM, PACHpPOCTPAaHEHUE B MPUPOJE, (PU3NYECKHE W XHUMHYECKUE
cBorictBa. Ajncop6uusa. Kpyrosopot yriaepona B mpupoje. OKCUIIBI yIiiepo/a,
X (U3NYECKHE M XMMUYECKHE CBOWCTBA, JNEHCTBUE HA YKUBBIE OpPraHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbI, CBA3aHHBIE C OKCHIIOM
yriepona (IV), rumore3a Ty100adbHOTO MOTEIJICHUS KIMMaTta, MapHUKOBBIN
addext. YronpHas kuciota U €€ coiau, uX (U3MYECKHE U XUMHUYECKHUE
CBOMCTBa, MOJy4YeHUE U NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Mcnonbs3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHavyasibHblEe TOHATHS OO0 OpPraHMYECKUMX BEIIECTBAX Kak o
COEIMHEHUSX yriiepoaa (MeTaH, 3TaH, 3TWUJIEH, aleTUJIEH, 3TAHOJ, TJIMUEPHH,
yKCcycHass kucinora). llpupoaHble HMCTOYHMKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEpepadOTKu (OEH3MH), UX POJIb B OBITY
U TPOMBIIUIEHHOCTH. [IoHATHE 0 OMONOTrMYECKM Ba)KHBIX BELIECTBAX: KHUPAX,
Oesikax, yrieBojax — M UX POJM B )KU3HU yeloBeka. MaTepuaibHOE €IUHCTBO
OpraHUYEeCKUX U HEOPTaHUYECKUX COCTUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: kKpemHusi B npupoje. OOmue mnpencraBieHus 00
okcujie kpeMuus (IV) u kpemHueBoi kucnote. CHUIMKATHI, UX UCIIOIb30BaHUE B
OBITY, B IPOMBIIJIEHHOCTH. BaxkHeire cTpouTebHbIE MaTEpUAIIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [IpodiemMbl 0€30macHOTO UCTIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJISTHOM
KHUCJIOTHI, TPOBEICHNE KaUECTBEHHBIX PEaKIUi Ha XJIOPUA-UOHBI U HAOII0IEHUE
NPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTpaXxarolue (pU3nyeckue U XMMHYECKHE
CBOMCTBa TaJOr€HOB M HX COEIMHEHHH (BO3MOXKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C OOpasllaMu XJIOpPUJOB (TajJOTCHHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COECOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHAIOB), HaAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa moJa JCHUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YUYCHHUE
XUMUYECKUX  CBOMCTB  pa30aBIE€HHONW CEpHOM  KHCJIOTHI, MPOBEICHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH ¢ HaOJIOJIeHHe Mpu3HaKa eé
IPOTEKaHMs, 03HAaKOMJIEHHE C (DU3UYECKMMHU CBOMCTBAMU a30Ta, (pochopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 0Opa3lamMu
a30THBIX U PochHOpPHBIX yIOOpEeHUH, MoJlydeHrue, cCoOupanue, pacro3HaBaHUe U
U3y4YeHHE CBOICTB aMMMaka, MPOBEJECHUE KAueCTBEHHBIX pPEaKIUi Ha HOH



aMMoHMA U  (QochaT-MOH U H3yYEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOYKHO
WCIIOJIb30BaHUE BHJICOMATEPUANIOB), HW3YYEHUE MOJEIEH KPUCTALIMYECKUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIEHHE C TIPOIECCOM
a7copOLMu PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHBOra3a, MOJy4YeHHE, COOMpaHWE, Pacro3HABAHME U H3YYEHUE CBOICTB
VIJCKUCIOro Ta3a, MPOBEACHHE KAueCTBEHHBIX peakuuid Ha KapOoHAT U
CUJIMKAT-UOHBI W H3YyYEHUE IPU3HAKOB HX IIPOTEKAHUS, O3HAKOMIICHHE C
MPOIYKUHUEH CHJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHene HEMETAIUTBI U UX COCTUHEHUSD.

MeTa/luIbl M X COeAUHEHUS

OOmiasi XapakTepUCTUKAa XHMHUYECKHUX JJIEMEHTOB — METauIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B llepnonnueckon cucteMe XMMHYECKUX dJIEMEHTOB
J. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTauioB. Metauinueckas
CBSI3b M METAJUIMYECKAasd KPUCTAJUIMYECKAS PEMIETKA. DIIEKTPOXUMUYECKHUMN PsiA
HalpsUKEHUM MeTaIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnonydeHus: MmeTawioB. [loHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CmuaBbl (CTajlb, YYIYH,
JTIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U TPOMBILIIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosnoxkeHne B llepuogmueckoi  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XUMHYECKHE CBOWCTBa (Ha NpUMeEpe HATpusi M
kanug). OKcuAbl U TUAPOKCUABI HaTpusl W Kanus. lIpumeHeHue mienouHbIxX
METAJJIOB M UX COCIUHECHUM.

[[lenouyno3eMebHbIE MeETaldbl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepuoguueckoir cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHE MX aTOMOB, HaXOXkAeHUE B mnpupoac. PU3NYECKUE U XUMHUYECKHE
CBOMCTBA MarHus U Kajibliud. Baxuelnime coequHEHHUS Kalblus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHne B llepuonnueckoll cucreMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
duznyeckue W XHUMHYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOWMCTBA
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUSL.

Kenezo: nonoxenne B [lepruoanueckorn CUCTEME XUMUYECKUX IJIEMEHTOB
. . Menneneesa, cTpoeHne aToma, HaxoxXAeHue B npupone. dusznueckue u
XUMUYECKUEe cBoMcTBa xene3a. OKcuabl, TuApoKcuabl U comu kenesza (II) u
xenesa (III), ux cocta, CBOMCTBA U MOTYyUYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHUIEOMATEpUaIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHAA
KalblUg U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOIIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HMCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHbI: MAarHUs, KaJdblKs, aJJIOMUHUS, LIMHKA, JKelle3a
(II) u xeneza (III), menu (II), HaOmOAEHME W ONHUCAHHUE IMPOLIECCOB
OKpalllUBaHUsl TJJAMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), MCCIEOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMHHUS U TUAPOKCUIA LIMHKA, PEIICHUE DKCIEPUMEHTAJIbHBIX
3a71a4 o Teme «BakHele MeTajuIbl U UX COSIUHEHUSY.

XUMHA 4 OKPYKaKINas cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTax U OTPaBICHUSIX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKPY-KArOIIE cpenibl (peneapHas T0nycTuMas
KOHIleHTparusi BemectB, jganee — I[IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€W NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYULIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHMA, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: Hay4YHbIA (aKT, TUNIOTE3a, 3aKOH,
TEOpHUsl, AaHAIU3, CHUHTE3, KIACCH(PUKALHMS, NEPUOJUYHOCTh, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHUE  BEIeCTBa, ra3, pacTBOpP, pPacTBOPUMOCTb,
KpUCTAJUIMYECKasi pEelIETKa, CIUIaBbl, (PU3MYECKHE BEJIMYMHBI, €IHHHIIbI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, duocdepa, SIKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MHUHEpANbI, TOPHBIE TOPOJBI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHMs JOCTHTAIOTCA B XOJ€ OOYYeHHs] XMMHUU B €IUHCTBE Y4eOHOH U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAJAWLHOHHBIMHU
POCCUICKAMH COIMOKYJBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMaMH MOBEACHHS U CIIOCOOCTBYIOT
MpolLeccaM CaMOIO3HAHUS, CAMOPA3BUTHS M COIMANIN3AMNA 00YyJarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYarOIMXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUuil |
pacHIMpEeHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOTO  OTHOLIEHHWA K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAyYHOMY HAcCJIEIHI0, TOHMMAaHUSA 3HAYECHUS XUMUYECKOU
HayK{ B KU3HU COBPEMEHHOI'0 O0IECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uHpopmManuend O MNEepeloBbIX JOCTHKEHUSAX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aHMHTEPECOBAHHOCTM B HAy4HBIX 3HAHMIX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKIaHCKOT0 BOCTIMTAHUSL:

MPEACTABICHUS] O COLMAIbHBIX HOPMAaxX W MpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B  KOJUIEKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILLIECTBEHHO TMOJE3HOHM, y4eOHOMCCIEI0BATENbCKOW, TBOPUYECKON W JIPYTUX
BHJIaX AESATENbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM ESATEIbHOCTH
IIPU BBITIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33714, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Y4E€OHBIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIIOHMMAHUI0O M  B3aUMOIIOMOIM B  Mpolecce ATOM  y4eOHOM
NEeSATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEIECHHE M TOCTYNKH CBOUX
TOBApHILEH ¢ MO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHYECKUE MPEICTABIEHUS O BEIIECTBE U XUMHUECKOW peaKkuHu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW U COCTABIIAIOIINE
OCHOBY ISl HOHMMAaHUS CYIIIHOCTH HAy4YHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJHON CPEION, O POJIM XUMHUH B TTO3HAHUM ITUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHbIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUHM, HEOOXOJIWMBbIC I OOBSICHEHMs] HAOJI0JAEMbIX IIPOILIECCOB H
SABJICHUM, MMO3HABAaTEIbHOM, MH(POPMAILIMOHHON M YUTATEIbCKON KYJIbTYpbI, B
TOM YHCII€ HAaBBIKOB CaMOCTOSATENbHOW pPa0OThl € Yy4eOHBIMU TEKCTaMU,
CIPAaBOYHOM  JIUTEPATypo, JOCTYNHBIMM  TEXHUYECKUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh U
CIOCOOHOCTHh K €aMOOOpa30BaHMIO, IMPOEKTHOM U  HCCIEIOBATEIbCKOM
JEeSTEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAINPABJICHHOCTU U YPOBHS 00y4YEHHUS B
JIaIbHEHIIIEM;

4) popMupoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0pOBbIO, YCTAHOBKM HA 3J0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEICTBUI U
HENpUATHE BpEAHBIX MPUBBIYEK (YNOTPEONEHUsS alKOrojs, HapKOTUKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS TMpaBuUi  O€30MacHOCTH TP
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pEeaTbHON KHU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil M TpyAa pa3audHOro
poJia, yBaXKE€HUE K TPYy U pe3yJbTaTaM TPYAOBOU JIE€ATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM M0 XMMHH, OCO3HAHHBIA BBIOOD
WHIUBUyAIbHOM TPAEKTOPUM MPOJOJDKEHHS O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEeOHOCTEH, YCHENTHOW MPO(PECCHOHATLHON ESITEIIBHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCA B MPOQPECCHOHATHHON
cpene;

6) IK0JI0rHYecKOro BOCTIUTAHNS

AKOJIOTMYECKU LEIECO00pa3HOEe OTHOILIEHUE K MPHUPOAE KaK HMCTOUYHHKY
KU3HHU Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE [IEHHOCTH 3J0POBOTO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOJEHUS
mpaBuJl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYaLMSIX, YTPOKAIOIIMX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, JJI5
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEM MPUPOJHOU CpEenou, s
MOBBIIICHHUSI YPOBHA JKOJOTMYECKON KyJIbTYpbl, OCO3HaHHUS TJ100aIbHOrO
XapakTepa HSKOJIOTMYECKUX MpOoOJeM M IMyTed HX pPEHIeHUs NOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMUYECKOT0 MBILIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B II03HABATEJILHOM, KOMMYHUKAaTUBHOW U COLUAJIBHON MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeAMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAyYHbIC TOHATHUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, CHCTeMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE€ HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUM M3 JTUX MPEAMETOB  (POPMUPOBATH
MPEACTABICHHE O LEJOCTHOM HAy4YHOW KapTUHE MHUpPA, U YHHBEPCAJIbHBIE
yueOHble JAeicTBUS (TIO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJATUBHBIC),
KOTOpble O0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MJIAHUPOBAHMIO U OCYIIECTBICHHUIO YUEOHOU 1€ATEbHOCTH.

Ilo3naBaTesbHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

Bba3oBble jornueckue 1efcTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJICHUS MTPU OCBOCHHUHU
3HAHUI: PaCKPBIBATh CMbICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIUBATH B3aUMOCBS3b C IPYTUMU MOHATUSIMHU ), HCIOJIB30BATh
NOHATHS JJ1sl OOBSICHEHUSI OTACNIbHBIX (PAaKTOB U SBJICHUM, BHIOMPATh OCHOBAHMUS
U KpUTEpUM [JIs1 KiIacCU(pUKAIMM XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peaKklMii, yCTaHABIMBATh MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU
U3Y4YEeHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NEAYKTHUBHBIC,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

yMEHUE NPUMEHSTh B TMPOIECCE IMO3HAHUS TMOHATUA (IPEIMETHbIE U
METaIpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XUMUH, MpeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIE B XHMHH MOJEIIbHbBIE
IPEICTaBIICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA), XUMUYecKasi hopmya
U YpaBHEHUE XUMHUYECKOM pEaKIMH — MPHU PEIIeHUH Yy4eOHO-TI03HABATEIbHBIX
3aja4, € y4€TOM OTUX MOJEIbHBIX IMPEACTAaBICHUM  BBIABIATH U



XapaKTCPU30BaThb CYHIICCTBCHHBIC IIPHU3HAKN HN3y4aCMbIX 0O0BEKTOB —
XUMHUYCCKHUX BCIICCTB n XUMHUYCCKHX peaKHHﬁ, BBIABJIIATD O6HII/IG
3aKOHOMCPHOCTH, MPHUYIUHHO-CICACTBCHHBIC CBA3WM W I[POTHUBOPCHHA B
HN3y4aCMBbIX ITPpOHCCCax M ABJICHUAX.

ba3oBble nucciieoBarTe/bCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOMPOCH B KAUYE€CTBE MHCTPYMEHTA
MO3HAHMUS, a TakKXKe€ B KadeCcTBE OCHOBBI JUIsi ()OPMUPOBAHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUIA;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMHU U MPOBEICHUIO
YUEHUUYECKHUX SKCIIEPUMEHTOB, yMeHHe HaOlIolaTh 3a XOJOM Ipoliecca,
CaMOCTOSTENIbHO MPOrHO3UPOBATH €0 pe3yibTaT, (POopMyInpoBaTh 000OIICHUS
¥ BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOTO OMBITA, MCCIECTOBAHMS, COCTABIATh
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHUE BbIOMPATh, AHAIMU3UPOBATH M HHTEPIPETUPOBATH HUH(POPMALMIO
pa3IMYHBIX BUAOB U (OPM IMPEACTABICHHS, MOIYYaeMYK0 H3 pa3HbIX
HMCTOYHHMKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJEpKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3IMYHble METO/IbI U 3alPOChl IPU MOUCKE U 0TOOpE
MH(pOpMaMU U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOJIMMBIX HJIsl BBITOJTHEHHS
y4eOHBIX U MMO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIa, TPUOOPETEHUE OIbITa
B 00JIaCTU HKCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJbTYpOW aKTUBHOTO HCIIOJIb30BAHUS PA3JIMYHBIX IMOUCKOBBIX
CUCTEM, CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIBHYIO (OpMY MpeACTaBICHUS
nH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbI€ 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHHME HCIIOJIB30BaTh W AHAIM3MPOBaTh B Ipolecce ydyeOHOW u
HCCIIEI0OBATENbCKOMN NEATEIIBHOCTH uHpopmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpY’KarOIIEH MPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBUSA:

yMEHUs 3a7aBaTh BOIPOCHI (B XoJe aAuaiora v (Wiau) TUCKYCCHH) IO
CyHIECTBY 00CyXkmaeMoil Tembl, (OPMYyIHpPOBaTH CBOU MPEAJIOKEHUS
OTHOCHTEIILHO BBITIOJTHEHUS TPEJIOKEHHOH 3a/1a4u;

YMEHHSI TPEACTABISATh TMOJyUYCHHBIE PE3yNbTaThl IMO3HABATEIHHOU
JCSITEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JAeNaTh MPE3CHTAIHI0
pEe3yibTaTOB  BBINOJHEHUS XHMHUYECKOTO JKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JTA0OPATOPHON PaOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
IPOEKTA);

YMEHHSI y4eOHOTO COTpPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
MO3HABATEIbHOM W MCCIEAOBATEIbCKOW  JIEATENHHOCTH TIPU  PEIICHUHU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIUX WHTEPECOB U COTIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHMSIMH, «MO3TOBbIE€  IUTYPMBI»,



KOOpJIMHAIASI COBMECTHBIX JICMCTBUM, OIPEICICHUE KPUTECPUEB IO OLIEHKE
KadecTBa BBIMTOJTHEHHOW PaOOTHI U IpyTHe).

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁmﬂe IleﬁCTBI/ISI:

YMEHHE CaMOCTOSITENIbHO ONPEACIATh LEIN JAeSITeNbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOIUPOBATH U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BBIOMpaTh Hanbomee 3 (HeKTUBHBIE CITOCOOBI PEIICHUs YIeOHBIX
¥ TI03HABATEJIbHBIX 3a/lad, CAMOCTOATEIBHO COCTABIIATh WM KOPPEKTHUPOBATH
MIPEUIOKEHHBI AJITOPUTM JEHMCTBUM NIPU BBIIOJHEHUW 3aJaHUM C y4ETOM
MOJTyYEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIHUIX,
OLIEHUBAaTh COOTBETCTBHE IMOJYYEHHOI'O pe3yJibTaTa 3asBJICHHOHN €N, YMEHHE
WCIIONIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MpEAJiaraéMble B YCIOBUHU
3aJJaHuil.

HPEIMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMETHBIX pe3yJbTAaTOB IO OCBOEHHUIO 00s3aTEIBHOrO
coJlepKaHMs, YCTAHOBJIEHHOIO JaHHOHN (enepalibHOM paboyell Mmporpammoi,
BBIJICTISIFOT: OCBOCHHBIC O0YYAIONIMMUCS HAy4YHBIC 3HAHUS, YMEHUSI U CIIOCOOBI
neucTBUl, creurduyeckue Ui TpeaMETHOM o01actu «XUMUsS», BHJIbI
JNEATEIbHOCTH 10 TMOJYYEHHUI0 HOBOTO 3HAHUWS, €ro HWHTEPHpPETalNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYalIHUsIX.

K konuy oOyueHuss B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCS YMEHUI:

e PacKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOAHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS
Macca, MaccoBas JO0JIsI XUMHYECKOTO OJJIEMEHTA B COCIWHEHUH,
MOJISIDHBI ~ O0BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAaHHUE,  COJIb,
3JIEKTPOOTPUILIATEIIBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasi PeaKius,
KJIaccu(pUKalys peaklmii: peakiui COEIUHEHUS, PEaKLIUU Pa3I0KEeHHUS,
peakuM 3aMElIeHUsl, peakuuu OOMeHa, 3K30- M DHJIOTEPMHUYECKHUE
peakiuu, TeroBoi 3(pdekT peakiuu, Sapo aTomMa, JIEKTPOHHBIN Cloi
aTomMa, aToMHas opOuTanb, paguyCc aToma, XHMHYECKas CBS3b,
MOJIIpHAs. W HENOJISIpHAs KOBAJEHTHAasl CBS3b, MOHHAs CBSI3b, HWOH,
KaTUOH, aHWOH, PAacTBOp, MaccoBas JdOJs BellecTBa (MPOLEHTHAs
KOHLIEHTpAIMsl) B paCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATUH U
MPUMEHSATH 3TU MTOHATHS IMPU ONMMCAHUM BEIIECTB U UX MPEBPALLICHUMN;

e HCIMOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBIEHUS (HOpMYI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e OMNpEENsATh BAJCHTHOCTh aTOMOB  DJIEMEHTOB B  OMHApHBIX
COCAMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COEMHEHNAX, NPUHAIJIC)KHOCTh BEIIECTB K OMNPEAEIEHHOMY KIaccy
coeMHeHUN 1o ¢dopmysiaM, BUJ XUMHYECKON CBsI3M (KOBAJICHTHasl U
WOHHAs) B HEOPTaHUYECKUX COCTUHCHUSX;

e packpbeiBaThb cwmbichn [lepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATH MOHMMAaHWUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIIEMEHTOB OT UX moJioxkeHus B [lepronnueckoil cucreme,



K

3aKOHOB COXPAHEHUs MacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;

OMHUCHIBATh M XapakTepu3oBaTh Ta0nuuHyio ¢opmy Ilepuoamueckoit
CUCTEMbl XHMHYECKUX JJIEMEHTOB: pa3IMyaTh IOHATHUS «rJaBHas
noarpynmna (A-rpymnmna)» u «nodounas noarpynna (b-rpymnmna)», Maneie
1 OoJIbllIME MEPUOABI, COOTHOCUTh 0003HAUEHHS, KOTOPbIE UMEIOTCS B
tabmuie «llepuoanueckas cucrtema XuUMHYeckux 3ieMeHTtoB JI. H.
MeHnpneneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIlee YHucio
AJIIEKTPOHOB U PACHPEIEICHUE UX IO JIEKTPOHHBIM CIIOSIM);
KIacCUPUIIUPOBATh  XMMHMYECKHE  DJIEMEHThI,  HEOPraHHYECKHe
BEILIECTBA, XUMUYECKHUE PEaKIUH (110 YUCITYy U COCTaBY YYAaCTBYIOLIUX B
pEaKIMH BEIIECTB, 10 TEINIOBOMY 3(PQeKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUUYECKUE CBOMCTBA BEIIECTB
pazIMYHBIX  KJIAaccoB,  MOATBEP)KJas  ONHCAHME  IpUMEpamMu
MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B  3aBUCHMOCTH OT MX
KaUueCTBEHHOTO0 COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XHMHYECKUX
MPEBPAIICHHUI B Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOTrO »3JIeMEHTa 1o (opMmyiie
COCIMHEHHS, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMHUYECKON PeaKlnu;

MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIIBHON JESITEIbHOCTH —
aHalM3 W CHUHTE3, CpaBHEHUE, O0000IleHHe, CHCTEMaTU3allHUIO,
KJIACCU(PUKALIMIO, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€M — IS
M3Y4YEHUs CBOMCTB BEILECTB M XUMHUYECKUX PEAKIMM, €CTECTBEHHO-
Hay4yHblE  METOAbl  TO3HAaHUS —  HAONIOICHWE, HU3MEpPEHHUE,
MOJEJIMPOBAHUE, IKCIEPUMEHT (PEaIbHbIN U MBICJIECHHBIN);

CIEIOBATh TMpABUJIAM  TOJB30BAHUS XHMHUYECKOM MOCYIOW U
7a00opaTopHbIM  O0OpyJOBaHMEM (B TOM  4YHCiIE€ LUQPPOBBIMHU
na0opaTopusaMH), a TakKe MpaBuiaaM oOpallleHHusl C BEIIECTBaMHU B
COOTBETCTBUM C MHCTPYKUUSAMH TIO BBINOJHEHUIO J1a00paTOpHBIX
XUMHUYECKUX OIBITOB MO TOJYYEHHI0 M COOMpPAHUIO Ta3000pa3HbIX
BEIIECTB (BOJAOPOJIa U KHUCIOPOJA), MPUTOTOBJICHUIO PACTBOPOB C
ONpPEACIEHHON  MacCOBOM  JIOJIEd  PacTBOPEHHOrO  BELIECTBA,
IJIAaHUPOBATh W MPOBOJAUTH  XUMHYECKHME  OKCHEPUMEHTHl IO
pacno3HaBaHWIO PACTBOPOB IMIEIOYEH UM  KHUCIOT C IOMOIIBIO
UHAMKATOPOB (JaKMyC, (peHoJIPTaIenH, METUIOPAHXK U IpyTHe).

KOHIly oOyueHus B 9 KJjiacce MpeaMETHbIE pe3yJbTaTbhl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOMIMXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TOHSATUM: XUMUYECKUIN
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULIATETLHOCTh, CTEIEHb
OKUCJICHHS, XUMHMUYECKas peakius, XUMHUYECKas CBsA3b, TEIJIOBOM
3 deKT peakiuu, MOJb, MOJSPHBIA O00BEM, PacTBOP, DJICKTPOJIUTHI,
HEDIJICKTPOJIMUTHI, DJICKTPOJUTHYECKAsT TUCCOLUAIIMS, PEAKIIUU HOHHOTO
oOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBeCHE, OOpaTUMble U
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHHE M  BOCCTAHOBIICHHUE,
ajoTponus, amMQpOTEepHOCTb, XHUMHYECKass CBSI3b (KOBAJIEHTHAs,



WOHHAs, MeETaJuIM4ecKas), KpPUCTANINYECKasl peIIETKa, KOPpO3Hs
METaJUIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW pEeaKIUH, MpeaeTbHO
nonycrumas konnentpauus [1JIK Bemecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSTH 3TU MOHSTHS MPU ONUCAHUU BELIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIUKY [JIsl COCTaBJieHHUS (OpMYII
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIU;

ONpENENsATh BAJICHTHOCTh M  CTENEHb OKHUCJIEHUS XUMHUYECKHX
3JIEMEHTOB B COEIMHEHHUSX Ppa3IMYHOTO COCTaBa, MNPUHAJIEKHOCTD
BEIIECTB K OMNpEACIEHHOMY KIIACCy COEIUWHEHUI 1o (opMynamM, BHUJ
XUMUYECKON CBA3M (KOBaJE€HTHAs, MOHHAs, METAJUIMYECKas) B
HEOPraHWYECKUX COCIUHEHUSX, 3apsi HOHA MO0 XMMHUYECKON popMmyiie,
XapakTep cpedbl B BOJHBIX PAaCTBOPAX HEOPTraHUYECKUX COEIUHEHHI,
THUIl KPUCTAJUTMYECKOU PEIIETKM KOHKPETHOTO BELIECTBA;

packpeiBath cMmbich llepuogmueckoro 3akona J[. WM. MenpeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONHUChIBaTh W XapaKTEepU30BaTh
Tabnuunyto GopMy Ilepuonnyueckoit CUCTEMbl XUMUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUS «rJaBHas nmoArpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynmna)», Manble W OOJbIIME MEPUOAbI, COOTHOCHUTH
0003HaYEHUsA, KOTOPHIE HMEIOTCS B TMEPUOJUYECKON TabnuIe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS AaTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsj sjapa, oOIlee YHUCIO BJIECKTPOHOB U
pacrpeneneHue UX M0 JJICKTPOHHBIM CJI0siIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COCIMHEHUN B
npezesiax MajblX NEPUOJAOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCCU(PUIIMPOBATh ~ XMMHUYECKHE  DJIEMEHTBl,  HEOPraHWYECKUE
BEILIECTBA, XUMUYECKHUE PeaKIUu (TI0 YUCITY U COCTaBY YYaCTBYIOLIUX B
peaklMK BEUIECTB, MO TEIJIOBOMY 3(PPeKTy, M0 U3MEHEHUIO CTeNeHel
OKHUCJIEHUS] XUMUYECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATh) OOUIUE U CIEHUPUUECKUE XUMUUYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPKIAasi OIMNUCAHUE
pUMEpPaMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKLINN;

COCTABJISITh YPABHEHUS DJEKTPOJIUTUYECKON JIHCCOLUMALUU KHUCIOT,
LIEJI0YE W COJIEW, TOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PpPEAKLIHM
MOHHOrO  OOMEHa, ypaBHEHHMS  peakUuuid,  MOJITBEPKAAIOUIUX
CYILIECTBOBAHHE T'€HETUYECKOM CBSI3M MEX]y BEIECTBAMU Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYUIHOCTb OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIui
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKuid;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT HUX CTPOEHUS,
BO3MOXHOCTH MPOTEKAHUSI XUMHUYECKUX IMPEBPALICHUI B pa3IMYHBIX
YCIIOBUSX;

BBIUMCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAacChl
BEILIECTB, MAacCCOBYIO JOJIO XHMHYECKOTO »3JIeMeHTa 1o Qopmyiie
COCIMHEHHMS, MAacCCOBYIO [IOJII0 BEIlEeCTBA B pPacTBOpPE, NPOBOIUTH
PACYETHI 10 YPABHEHUIO XUMHAYECKON PEAKIINU;

coOyoaTh  IpaBUjia  TOJI30BAHUS  XMMHUYECKOM  MOCYAOoM W
Ja00paTopHbIM  o0OpyloBaHMEM (B TOM  4ucie [HUGPOBBIMU
nabopaTopusMH), a TaKXke MpaBuia OOpalleHHs C BelleCTBaMHU B



COOTBETCTBHUM C HWHCTPYKIUSAMH 110 BBIMOJIHCHHUIO JIA0OPATOPHBIX
XUMHUYCCKHUX OIBITOB I10 TIOJYYCHUIO W COOMPAHHIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa M YIIIEKHCIIOTO ra3a);

MPOBOAMTh  PEAKIMK, IOJATBEPXKIAIONINEC KAdeCTBEHHBIM COCTaB
pa3MYHBIX BEIICCTB: pPACIO3HABATh ONBITHBIM IyTEM  XJIOPHI-,
Opomun-, womua-, KapOonar-, Qocdar-, cunmukar-, cymnbdar-,
THJIPOKCHJI-UOHBI, KATHOHBI aMMOHHS M HOHBI M3yYCHHBIX METAJLIOB,
MPHUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAHWYCCKUX BEIECTB,;
NPUMCHSTh OCHOBHBIC OICpPAIlMU MBICIIUTEIBHON JICITCIBHOCTH —
aHallM3 W CHHTE3, CpaBHEHUE, OO0OOIICHUE, CHCTEMATH3AIHIO,
BBISIBJICHHE TTPHYMHHO-CJICICTBEHHBIX CBSA3CH — JIJIS M3yYCHUS CBOWCTB
BEIICCTB W XUMHUYECCKHX pEaKIHH, €CTECTBEHHO-HAYYHBIC METO/IbI
MO3HAHUS — HAOJIO/ICHUE, U3MEPECHUE, MOJICIIUPOBAHUE, YKCIICPUMEHT
(peasibHBIMA 51 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HauMmeHnoBaHue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XumMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' Y [IPAKTHICCKON https://m.edsoo.ru/7f41837c
JIeSATETLHOCTH YeJIOBEKa
19 BemecTBa 1 xuMudeckue 15 1 bu6nunorexa [IOK
' peaxin https://m.edsoo.ru/7f41837c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. 6 bu6muoreka [JOK
' [MoHsiTHEe 00 OKCHIAX https://m.edso0o.ru/7f41837c
59 Bonopoa. ITonsitue o 8 1 bu6muoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHe 00 OCHOBAHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI BuG OK
2.4 HEOPraHMYECKUX 11 1 1 nommoreka L1

COEeIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Htoro mo pazneny 30

Paznea 3. [lepuoanueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[lepuoauueckuii 3aKOH U

[Teproaudeckas cuctema
bubmuorexa [JOK

3.1
XAMIHCECKHIX STCMEHTOB [ https://m.edsoo.ru/7f41837c

J. 1. MeHaeneena.

Crtpoenue aToma

XHUMHYecKas CBSI3b.

39 OKUCIUTENbHO- 8 ) bubmuorexa [JOK
' BOCCTaHOBHUTEIIbHEIC https://m.edso0.ru/7f41837¢
peakiuu
bu6nuorexa [IOK
"
TOTO TI0 pasaery 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubmmoreka [JOK

https://m.edsoo.ru/7f41837¢c
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9 KVIACC

HaumeHoBaHue KoanyecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE peCypChl
NporpaMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
[ToBTOpEHME U
11 yrayOieHue 3HaHUH 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/eioB https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHYECKHUX PeaKIuii
DNEeKTpOTUTHYECKAS
13 JIMCCOLMAITUS. 8 1 1 bubmorexa [IOK
' XuUMHUYECKHE PEAKIIUH B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepucTHKa
2.1 XI/II\IEI‘—IGCKII/)IX BJ'ISMGHTOB 4 1 Bubmorexa IOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
OO01mas xapakTepuCTHKa
0 P P bubmuoreka [{OK
2.2 XUMHUYECKHUX DJIIEMEHTOB 6

VIA-rpynmel. Cepa u e€

https://m.edsoo0.ru/7f41a636
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COCINHCHUA
OO01mas XxapakKTepUCTHKA
53 XUMHUYECKUX 3JIEMEHTORB 7 bubnuotexa [JOK
' VA-rpymmst. A3or, https://m.edsoo.ru/7f41a636
docdop 1 Ux coeqMHCHHS
OO01mas XxapakKTepUCTHKA
XUMHUYCCKHUX 3JICMCHTOB B 6 ]_[OK
nOJIMOTEeKA
2.4 IVA- LY
rp}:HHH fiepoi H 8 https://m.edsoo.ru/7f41a636
KpPpEMHHU U UX
COCINHCHUA
Uroro no pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO0uiue cBoiicTBa 4 bu6anoreka LIOK
' METAJIJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiimme MeTalIbL U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.eds00.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u Matepuansl B 3 bubnuoreka [IOK
' JKU3HH YeJIOBEKA https://m.eds00.ru/7f41a636
HWroro no pasneny 3
PezepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edso0.ru/7f41a636



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

8 KIIACC
KosmuecTBo yacos Hcnouab30BaHH
obopynoBanue(

N TOM 4HCJIe

DJIeKTPOHHbIE
obopynoBaHue
Jara mudposbIe "
n| Tema ypoka KounTtpoJabHbie IIpakTnyeckue nenTpa "Touka
Bcero U3ydeHus o0pa3oBaTe/ibHbIE "

/ padoThI padoThI pocra' M nmpoex

pecypcsl "

n udgposas
o0pa3oBaTe/ibH
cpena"

[Ipenmer xumuu. Poias xumuu B bubmnoreka IIOK
JKU3HM YenoBeka. Tena u 1 04.09.2024 https://m.edsoo.ru/ff0d2
BEILICCTBA 10c
[TonsiTHe 0 METO/IaX TO3HAHUS B bubmorexa HOK
1 06.09.2024 https://m.edsoo.ru/ff0d2
XUMUU
27e
Hudposas
[TpaxTrueckast padorta Ne 1 naboparopus 1
«[IpaBuna paboTsl B 1aboparopuu bubmorexa [JOK IIKOJIbHUKOB T10
paBiia p patop 1 11.09.2024 | https:/m.edsoo.ru/ff0d2 ;
U IpUEMBI 0OpalleHus ¢ 3dc xumun "UHTIIE
1a60paTOPHBIM 000PYTOBAHUEM) T (aT4MK TeMIep:
)
YucTble BELIECTBA U CMECH bubmorexa HOK HOTOYKH,
. 1 13.09.2024 https://m.edsoo.ru/ff0d2 KOMITbIOTEPHBIE
Crioco0OsbI pa3eneHus cMmecei
6ca MBI



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

[TpakTuyeckas padora Ne 2 bu6nuorexa LIOK
«Paznenenue cmeceii (Ha mpumepe 18.09.2024 https://m.edsoo.ru/ff0d2
OYHCTKH TIOBAPEHHOM COJIN)» 8c8
bubnunoreka LIOK
ATOMBI U MOJICKYJIBI 20.09.2024 https://m.edsoo.ru/ff0d2
abc
XuMHudecKue dJIEMEHTRI. 3HAKU bu6nmorexa [IOK
(CMMBOJITBI) XUMHYECKUX 25.09.2024 https://m.edsoo.ru/ff0d2
SJIEMEHTOB be8
bubnuorexa [IOK HOYTOYKH,
[TpocThie U CIIOKHBIE BEIIECTBA 27.09.2024 https://m.edsoo.ru/ff0d2 KOMITBIOTEPHBIC
a6c MBITITH
bubmuorexa [JOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE 02.10.2024 https://m.edsoo.ru/ff0d2
ds0
3aKOH MOCTOSIHCTBA COCTaBa
BelecTB. XUMU4eckas hopmyra bubmorexa HOK WHTEpPaKTHBHAS
' pyyIa. 04.10.2024 | https://m.edsoo.ru/ffod2
BanenTHocTs aTOMOB oae MaHeNb
XUMHYECKHX 3JICMEHTOB o
OTHocUTeNbHAs aTOMHAs Macca. bubmmoreka [IOK
OTHOCHUTENBHAS MOJIEKYISIPHAS 09.10.2024 https://m.edsoo.ru/ffod3
Macca 23c
MaccoBast 10151 XUMHAYECKOTO bubmorexa HOK
a 11.10.2024 https://m.edsoo.ru/ff0d3
9JIEMEHTA B COCTMHCHHH
50c
KonunuectBo BemecTBa. Moib. 16.10.2024 bubanoreka LJOK
MossipHas macca https://m.edsoo.ru/ff0d5



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

230

dusnyeckrue U XUMUYECKHE Enbmaorexa ITOK HOyTOYXKH,
18.10.2024 https://m.edsoo.ru/ff0d3 KOMIThIOTEPHBIC
SIBJICHHS. XUMHUYECKask PEaKIus
7fa MBIIIHN
Hudposas
[Ipu3Haku U yCI0BHS MIPOTEKAHUS Eubmaorexa ITOK Aabopatopus 1o
P Y 1P 23.10.2024 | https:/m.edsoo.ru/ffod3 | xumnu "HHTIIE
XUMUYECKHUX PEaKInuid
al6 (1aTyuk Temmep:
)
3aK0oH COXpaHEHUsI MaCChI bubnmnoreka [HOK
BEILIECTB. XUMHYECKHE 25.10.2024 https://m.edsoo.ru/ff0d3
YpaBHEHUSA b88
Beranciienus konmudecTBa, MacChl bubnuorexa [IOK
BEIIIECTBA 10 YPaBHEHUSIM 06.11.2024 https://m.edsoo.ru/ff0d5
XUMHYECKUX PEaKui 708
Knaccupukamms XuMHIecKux udponas
eaK mgl) (coenuuenust bubmorexa HOK J];Ia6¢£)paTo U 110
peartt A ’ 08.11.2024 https://m.edsoo.ru/ff0d3f P | P
pa3I0XKEHU, 3aMEIECHNUS, 34 xumuu "UHTJIE
oOMeHa) _ (maTuuk pH)
M. B. JIoMOHOCOB — y4EHBIIi- bubmorexa [OK HHTEeDaKTUBHAS
sHIKIoneauct. O0o0IeHrEe U 13.11.2024 https://m.edsoo.ru/ff0d4 p
MaHeNlb
cucTeMaTu3alus 3HaHui Oc4
KonTponbnas padorta Nel o teme bubmuoreka [IOK
«BermecTBa 1 XUMHUYECKHUE 15.11.2024 https://m.edsoo.ru/ff0d4
peaKIum?» 290
Boznyx — cmech razos. Cocras 20.11.2024 bu6muoreka [JOK [Mudposas



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
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

BOo3ayxa. Kucnopon — aneMeHT u
npoctoe BeuiectBo. O30H

https://m.edsoo.ru/ff0d4
48e

naboparopus 10
skosiorun "Z.LA
(TaTYUK KHCIIOPX

duznueckre 1 XUMUYECKUE

CBOMCTBa KHCJIOpOJia (peaKkuu bubmorexa I[JOK
p P 22.11.2024 https://m.edsoo.ru/ff0d4
OKucJeHus, roperue). [lonstue 614
00 okcugax —
Crioco0bI mosrydeHus KHCIopoaa Eus LIOK HOYTOYK1
nOIMoTEKA )
0
B Jlabopatopiy 1 27.11.2024 https://m.edsoo.ru/ff0d4 KOMITBIOTEPHBIC
MPOMBINUICHHOCTH. [I[puMeHeHHe 97a N
KUCIIOpOoAa o
TernoBoii 3¢ hexT XuMuIecKoi Hudposas
peaKIuu, MOHSTHE O bubnuoreka LIOK nabopaTopus 1o
TEPMOXUMHUYECKOM yYpaBHEHUH, 29.11.2024 https://m.edsoo.ru/ff0d4 xumun "MHTJIE
9K30- U SHJIOTEPMHYECKUX 790 (matuuk pH, mar
peaKIusax TEMIEPATyPHhI)
Hudposas
TommBo (HedTh, yroiabs U METaH). bubmmoreka [JOK 1A60PATODIS 110
3arpsi3HEHUE BO3]lyXa, CIOCOOBI 04.12.2024 https://m.edsoo.ru/ff0d4 31<0n§r1/11/1p” 7 LA
€ro NpeJoTBpaIICHUS cda (zaTamx KI/ICJ:IOP(
[TpaxTrueckast paborta Ne 3 o BuG 110K
nOIMOTeKa
I1 0
TEME (CROTYTICHIE 1 CODMPATHE 06.12.2024 | https://m.edsoo.ru/ff0d4
KHCJIOPO/ia, U3yYeHHE eTo 262
CBOWCTB» —
Bonopon — snemeHT u mpocToe bubmorexa [JOK
p p 11.12.2024 https://m.edsoo.ru/ff0d4

BemecTBo. Haxoxxnenne B

ddo



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
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

pUpPOJIC

dusnyeckrue U XUMUYECKHE bubnunoreka LIOK
cBoiicTBa Bojopoza. [lpumenenue 13.12.2024 https://m.edsoo.ru/ff0d4
BOJOpOaa ddo
but6mmoreka [JOK
[ToHsATHE O KUCIOTAX U COJIAX 18.12.2024 https://m.edsoo.ru/ff0d5
0d2
bubnuorexa [IOK HOYTOYKH,
C 0
TOCODRI HOMYHCHHA BOAOPOAA B 20.12.2024 https://m.edsoo.ru/ff0d4 KOMIIBIOTEPHBIE
nabopaTopuu 4do T
[TpakTiueckas pabota Ne 4 o BuGmiorexa LIOK HOyTOYKH
11 0 ’
TEME (CIONYTCHHE 1 CODUPATHC 25.12.2024 https://m.edsoo.ru/ff0d4f | kommerOTEpPHBIE
BOJIOPOJIa, U3YUECHHE €rO 42 MBI
CBOMCTB» -
. N bubmuoreka [IOK
M 0 .3
OJIAPHBII ODBEM [A30B. JAKOH 27.12.2024 https://m.edsoo.ru/ff0d5
ABoraapo 426
Brruncienns 00bEMa, KOJIUYECTBa BuG 10K
noIMOTEeKa
BLIECTBA Tasa 1O €10 HIBECTHOMY 10.01.2025 https://m.edsoo.ru/ff0d5
KOJIMUECTBY BEIECTBA WU 520
00BEMY T
Borunciaenust 00bEMOB ra3oB 1o BuG 110K
noIMOTEeKa
ypaBHeHmo"peaKLu/m Ha OCHO]je 15.01.2025 https://m.edsoo.ru/ff0d5
3aKOHa 00BEMHBIX OTHOIICHHI 208
ra3oB o
PuU3NYECKUE U XUMUYECKHE 17.01.2025 bubmuoteka [IOK Hudposas



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
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

CBOMCTBA BOJIbI

https://m.edsoo.ru/ff0d5
87a

naboparopus 10
xumuu "MHTIIE

(matuuk pH)
. bubnunoreka LIOK
Cocras ocnosanii. Tlonsmhe 00 22.01.2025 https://m.edsoo.ru/ff0d5
MHUKATOpax
9e2
Hudposas
Bopna xak pacTBOpuUTEND.
Haceimennbie 1 HEHACHITIICHHBIS bubmmorexa [JOK AaGopatopi o
= M m 24.01.2025 https://m.edsoo.ru/ff0d5 | xumuun
pacTtBOpbl. MaccoBast 10715t b40 "MHTJIEP" (zar
BEIIICCTBA B PaCTBOPE
TEMIEPaTyphl)
[Tpaktuyeckas padora Ne 5 o
teme «IIpuroroiieHrE pacCTBOPOB bubmmorexa [JOK
p L p N p . 29.01.2025 https://m.edsoo.ru/ff0d5
C ompeenEHHON MacCOBOM JI0JICH eba
PacTBOPEHHOIO BEILIECTBA» T
bu6anoreka IIOK
K 02
ourpoibias padora Ne2 o Teme 31.01.2025 | https://m.edsoo.ru/ff0d6
«Kucnopoz. Bogopox. Bona» 342
OKkcuppl: coCcTaB, KiacCU(pUKAIIUS Bubnmorexa [IOK
s ’ ’ 05.02.2025 | https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa
64e
Hudposas
[TonyueHnue n XuMu4yeckue bubmuoteka [IOK
9 nabopaTopus 1Mo
CBOIMCTBA KHUCJIOTHBIX, OCHOBHBIX 07.02.2025 https://m.edsoo.ru/ff0d6
6de xumun "MHTJIE
U aM(pOTEPHBIX OKCUJIOB bae (naraux pH)
OcHOBaHUS: COCTaB, 12.02.2025 bu6nunorexa LIOK [udposas

Kiaccuukanus, HOMEHKIIaTypa

https://m.edsoo.ru/ff0d6

naboparopus 1o



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
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

7ca

xumuu "MHTIJIE

HonyquI/Ie U XUMHYECKHUEC

but6mmoreka [IOK

b . 14.02.2025 https://m.edsoo.ru/ff0d6
CBOIICTBa OCHOBaHMIA
/ca
ugponas
) bubnuorexa [JOK Hugp
Kucnotsr: cocras, naboparopus 1o
19.02.2025 https://m.edsoo.ru/ffOdfe |
KJIacCH(UKAIMsI, HOMEHKIIATypa 02 xumun "MHTJIE
o (matuuk pH)
[TonydyeHnune nu XuMH4ECKHE bubmorexa LOK
qu 21.02.2025 https://m.edsoo.ru/ffOdfe
CBOICTBa KHCIIOT
e2
ugponas
Conu (cpenHue): HOMEHKIIATYpa, bubnuorexa [IOK Hucp
nabopaTopus 1Mo
CIoCcOObI OTyYeHUS, 26.02.2025 https://m.edsoo.ru/00ad9
. xumun "MHTJIE
XMMHYECKHE CBOWCTBA 474
(matuux pH)
[TpakTuyeckas padora Ne 6. [udposas
Peuienune sxcnepuMeHTAIBHBIX bubnuoteka [JOK naboparopus 1o
3am1a4 1mo reme «OCHOBHEIE 28.02.2025 https://m.edsoo.ru/00ad9 | xwumum "MHTJIE
KJIACCHI HEOPTAHUUYECKUX b7c (maTuamk pH)
COEUHEHUID) 9
I'enernueckas cBsA3b MEKIY bubnuotexa [JOK Hudpoas
naboparopus 1o
KJIacCaM¥ HeOPTaHUIECKUX 05.03.2025 https://m.edsoo.ru/00ad9
. xumun "MHTJIE
COCIMHCHUN ab0
(matuux pH)
bu6muoreka [IOK HOYTOYKH,
O06o0011eHNEe U cUCTeMaTU3aIs
o . 07.03.2025 https://m.eds00.ru/00ad9 | KOMIBIOTEPHBIE

3HAHUH

ch2

MBI



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
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

Konrtponsnas padora Ne3 o reme

but6mmoreka [IOK

"OCHOBHBIE KJIACCHI 12.03.2025 https://m.edsoo.ru/00ad9
HEOPraHMYECKUX COECAMHEHMIH" ela
IlepBbIe MONBITKU
KJIACCHU(PUKAIUU XUMUYIECKUX Brbmrorexa [IOK
14.03.2025 https://m.edsoo.ru/00ad9
anemeHToB. [IoHATHE O rpynax ffa
CXOJHBIX DJIEMEHTOB _
Ilepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema bubmorexa LOK
19.03.2025 https://m.edsoo.ru/00ada
XUMHUYECKHX 3eMeHToB /1. W. 59¢
MenneneeBa -
bubmnoreka IIOK
[Tepuoibl, TPYIIIBI, IIOATPYIIITBI 21.03.2025 https://m.edsoo.ru/00ada
52¢
Crtpoenne aromoB. CocTas bubmorexa IIOK
p ’ 02.04.2025 https://m.edsoo.ru/00ada
aTOMHBIX safep. M3oTormbl
342
CTpoeHue dIIeKTPOHHBIX
bu6nunorexa [IOK
000JI0YEK aTOMOB JJIEMEHTOB
N 04.04.2025 https://m.edsoo.ru/00ada
[Tepuoanueckoit cucremst /1. U. 6be
Menneneesa o
XapakTeprucTHKa XUMHIECKOTO
bubnmnorexa LIOK
2JIEMEHTA T10 €70 MOJIOKEHUIO B
N 09.04.2025 https://m.edsoo.ru/00ada
ITepuoanueckoii cucreme /1. U. 894
Menneneesa o
IT
3nauenne [lepuoanaeckoro 11.04.2025 bubnmnorexa [JOK

3aKOHa JJIA pa3BUTHUA HAYKU U

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



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
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

npaktuku. J[. 1. MenneneeB —
Y4€HBIN, IENAror U rpaKIaHuH

PesepBHelit ypok. O600ICHHE U

cUCcTeMaTH3alKs 3HaHUi / bubmmorexa TIOK HOyTOYKH,
. 16.04.2025 https://m.edsoo.ru/00adb | KoMIbIOTEpHbBIE
Bcepocculickas npoBepoyHas
33c MBI
pabora
bubmnoreka IIOK
HMonHas xuMu4eckast CBSI3b 18.04.2025 https://m.edsoo.ru/00ada
c34
DIIEKTPOOTPULIATEIILHOCTD bubnmorexa HOK Hugposas
aTOMOE xnﬁmecmx S ICMOHTOB 23.04.2025 https://m.edsoo.ru/00ada | JsabopaTtopusi o
ab8 xumun "MHTIJIE
KoBaneHTHas HEmosipHas Bubmorexa ITOK
p 25.04.2025 https://m.edsoo.ru/00ada
XHMHYECKas CBS3b
ab8
bu6nuorexa [IOK
CTreneHb OKUCICHUS 30.04.2025 https://m.edsoo.ru/00ada
€28
ndpopas
OKHUCIIUTENIBHO- bubnmorexa HOK J];[ag)paTo Us 110
07.05.2025 https://m.edsoo.ru/00adb P " P
BOCCTAHOBUTEJIbHBIE PEAKIIUU 076 xumun "MHTJIE
T (matuamx pH)
bubnunorexa LIOK
OKHCIHTENN U BOCCTAHOBUTEIN 14.05.2025 https://m.edsoo.ru/00adb
076
Konrponsnas padora Ne4 o reme 16.05.2025 bu6muoreka [JOK

((CTpOCHI/Ie aroma. XyUMHYECKas

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



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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

cBsi3b» / Beepoccwuiickas 486
IIpOBEpOYHas pabora
6 | KoBaneHnTHas noysipHas Bubmorexa HOK
1 21.05.2025 https://m.edsoo.ru/00ada
6 | xummueckas cBs3b
ab8
PesepsuElil ypok. O0001IIEHHE U
6 . . i bubaunoreka [JOK HOYTOYKH,
cucreMaru3anuvsa 3HaHUU 110 TEME
1 23.05.2025 https://m.eds00.ru/00ad9 | KOMIbIOTEpPHBIE
7 «Ctpoenue aroma. XUMHUYECKast
cb2 MBITITH
CBSI3b»
0
6 | PesepsHbIii ypok. O600mIICHNE U bubmorexa LOK HOYTOYIH,
. 1 https://m.edsoo.ru/ff0d6 | KoMIbIOTEpHBIE
8 | cucremarm3zanus 3HaHUN
1c6 MBIILI
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KVIACC

N Kosun4yecTBo yacos Hcnonb3oBanHoe
DJIeKTPOHHbIE obopynoBanue( B TOM
Hara uudposbie 4yucJie 000pyaoBaHue
n| Tema ypoka Kourpoabnuble | Ilpakrnueckue "
Bcero H3YyUYEeHHUs oOpa3oBaTe/ibHbIE nentpa "Touka pocrs
/ padoThI padoThI "
pecypcbl npoekra "udposas
n
o0pa3oBaTe/ibHas cpe
Ilepnonnueckuil 3aK0H.
Ilepuoanueckas cucrema bubmorexa LOK
p 1 02.09.2024 https://m.edsoo.ru/00adb
XAMHYECKUX 3JIEMEHTOB /J[. 506
U. Menpeneesa o
3aKOHOMEPHOCTH B
VW3MEHEHUU CBOWICTB bubnnorexa LHOK
1 03.09.2024 https://m.edsoo.ru/00adb
XUMHUYECKHUX DJIEMEHTOB 66
MEPBBIX TPEX MEPUOIOB o
Knaccudukanms u bubnmnoreka [JOK
HOMEHKJIaTypa 1 09.09.2024 https://m.edsoo.ru/00adb
HEOPraHWYECKHUX BEIIECTB 7e2
Bunpl xumMudeckou CBSI3U U bu6anoreka LIOK
TUIIBI KPUCTAITHYECKUX 1 10.09.2024 https://m.edsoo.ru/00adb
pEIEToK acé
KonrtponsHas padora Nel
no TeMe «I[loBTOopenue u
yriyoJieHne 3HaHUHN 1 1 16.09.2024
OCHOBHBIX pa3/IeioB Kypca
8 kimacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
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

Knaccudukanus

but6mmoreka [IOK

[udposas madboparopwn

XUMHUYECKHUX PEAKIIHA 10 17.09.2024 https://m.edsoo.ru/00adb | xumum "MHTJIEP" (na
Pa3JIMYHBIM MPU3HAKAM cb0 pH, natuuk Temmnepary
ITonsiTHE O CKOPOCTH
XUMHYECKOHN peaKIuu Brbmrorexa LIOK
p ’ 23.09.2024 https://m.edsoo.ru/00adb
[ToHsATHE O TOMOTCHHEIX U c0a
TEeTEPOreHHBIX PEAKIIUSIX T
ITousTHE 0 XMMUYECKOM
paBHOBecuu. DakTOpHI,
BIIMSIIOIIAE HA CKOPOCTh bubnnorexa LIOK
_ p 24.09.2024 https://m.edsoo.ru/00adc
XUMHYECKON peakiuu U ™
MOJIOKEHUE XUMHUYECKOTO T
paBHOBECHS
OKuCIUTENBHO- Bu6nmoreka [IOK
BOCCTaHOBUTEIILHbBIC 30.09.2024 https://m.edsoo.ru/00adc
peakuuu ade
Teopus
BJICIfT OJTUTHICCKOU Bubmorexa ITOK Hngposas naboparopn
P 01.10.2024 | https://m.edsoo.ru/00adc | xumuu "MHTIJIEP" (na
nucconuanun. CHIbHEBIC U
des 3JIEKTPONPOBOIHOCTH, )
CI1a0bIe ANEKTPOIIUTHI
Honnkle ypaBHESHHS bubnmorexa LOK
- P 07.10.2024 https://m.edsoo.ru/00add
peakimit
448
XHUMHUYeCKHe CBOMCTBA
KHCJIOT 1 OCHOBaHHI B Bubmorexa IOK Hngposas nadoparopn
08.10.2024 https://m.edsoo.ru/00add | xwumuu "UIHTJIEP" ( ¢

CBETE MpPEJCTaBICHUNA 00
IIEKTPOJINTUYECKON

5d8

AIEKTPONPOBOAHOCTH)



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
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

JUucconranu

XUMHYECKHE CBOUCTBA
CcoJIell B CBETE

but6mmoreka [IOK

[udposas madboparopwn

MPEJICTaBICHHUA 00 14.10.2024 https://m.edsoo.ru/00add | xumuu "MUHTJIEP" (na
AIIEKTPOIUTUIECCKON 8b2 AIEKTPOTIPOBOJTHOCTH )
JUCCOLIUAITIT
bubimoreka [JOK [Mudposas madboparopwn
IT
OH;[VTHG O THApOIHSe 15.10.2024 https://m.edsoo.ru/00add | xumuu "MUHTJIEP" (na
conei
9d4 pH)
bubnuorexa [JOK
0600
OOTHCHIE 1 . 21.10.2024 https://m.edsoo.ru/00add
CUCTEMAaTH3alMsl 3HAHHMA
d12
ITpakTrueckas padota Ne 1.
«1femeHHe ’ but6mmoreka [IOK [udposas nadoparopu
22.10.2024 https://m.edsoo.ru/00add | xwumuu "UHTJIEP" (na
SKCIICPUMCHTAJIbHBIX
bfa 3JIEKTPONIPOBOHOCTH)
3a1a9»
Konrtponbnas padora Ne2
o TeMe
«INMEeKTPOIIUTHIECKAS Bubmorexa ITOK
P 05.11.2024 https://m.edsoo.ru/00add
JTUCCOIIHAITHS. 6c0
XHUMHUYECKUE PEAKIINN B T
pacTBopax»
OO61mas xapakTepucTHKa
rajoreHoB. XMMHUYECKHE bubmorexa [JOK HOYTOYKH, KOMITBIOTEP
' 11.11.2024 https://m.edsoo.ru/00add ’

CBOICTBa Ha MPUMEPE
XJopa

fe2

MBI



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
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

XnopoBogopoa. CosiHast

KHCJIOTa, XUMHUCCKHUE bubmorexa TIOK Lugposas 1abopatopn
. 12.11.2024 https://m.edsoo.ru/00ade | xumuu "MUHTJIEP" (na
CBOMCTBA, MOTyYCHHE,
104 pH)
MIPUMEHEHHUE
[TpakTrueckas padora Ne 2
H(I)) teme «Ilou peHHe bubmmorexa TIOK Lugposas abopatopn
. I 18.11.2024 https://m.edsoo.ru/00ade | xumuu "MUHTJIEP" (na
COJISHOM KHUCJIOTHI,
.. 348 pH)
U3y4eHue e€ CBOWCTBY»
Brrancaenus mo
ABHCHMSIM XHUMHYECKHUX bubnnorexa LIOK
P . 19.11.2024 https://m.edsoo.ru/00ade
PEaKIMii, €CJIU OJIUH U3 488
pEareHTOB JIaH B U30BITKE T
OO011ast XxapakTEPUCTHUKA Bubmoreia HOK
p P 25.11.2024 https://m.edsoo.ru/00ade
anemMeHTOB VIA-rpymnmsl
64a
AmoTponHbie
MOJAM(HUKAIIMHN CEPHI.
Haxoiz[eHHe ceprl,)l ueé Bubmorexa LIOK
. 26.11.2024 https://m.edsoo.ru/00ade
COETMHEHU B IPUPOJIE. 644
XUMHUYECKUE CBONCTBA o
CephI
CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
¢du3nueckre 1 XUMHUYECKHE 02.12.2024 https://m.edsoo.ru/00ade
CBOMCTBa 802
Oxkcupl cepol. CepHas Bbubnuorexa LIOK Hudposas maboparopw
KHUCTI0Ta, GUBNYECKUE U 03.12.2024 https://m.edsoo.ru/00ade | xumuu "MHTIJIEP" (na

XUMHUYCCKUC CBOﬁCTBa,

azg8

pH, natumnk Temmnepary



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
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

IIPUMEHEHHE

XMMHUYECKHE PEaAKIIHH,
JIe)KaIue B OCHOBE
IPOMBIIIICHHOTO CII0c00a

but6mmoreka [IOK

HOYTOYKH, KOMIIBIOTEP

MOJIyYEHHUsI CepHOU 09.12.2024 https://m.edsoo.ru/00ade
KHUCJIOTBHI. XUMHUYECKOE c8a MBI
3arpsi3HEHUE OKPY KaroIIei
Cpelbl COCTMHCHHUSAMU CEPBI
Brruuciienue maccoBoii bu6nuorexa IIOK
JIOJTH BBIXOJ1a TIPOIYKTA 10.12.2024 https://m.edsoo.ru/00ade
peakuuu c8a
OO61as xapakTepuCTHKa
AIEeMEHTOB V A-TpyNIIbL. bubmuorexa [JOK
A30T, pactpocTpaHeHHe B 16.12.2024 https://m.edsoo.ru/00ade
npupoje, Gu3nYecKue u eab
XUMHUYECKHE CBONCTBA
AmMMuak, ero pusndeckue bubnnoreka LIOK Hudposas maboparopw
1 XUMHUYECKHE CBOMCTBA, 17.12.2024 https://m.edsoo.ru/00adf xumun "MHTJIEP" (na
MOJTy4YeHUe ¥ PUMEHEHHUE 004 pH)
[TpaxTrueckas padorta Ne 3
o teMe «llomyuenue bubmorexa [JOK
23.12.2024 https://m.edsoo.ru/00adf
aMMuaKa, 3y4eHue ero 180
CBOICTB»
A3oTtHag Kuciora, eé bubnunorexa LIOK
bu3nvecKre 1 XUMHUIECKHE 24.12.2024 https://m.edsoo.ru/00adf

CBOMCTBA

306



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

Hcnons3oBanne HUTPATOB
U COJIE aMMOHUS B
Ka4yeCcTBE MUHEPAJIbHBIX

bubnunoreka LIOK

HOYTOYKH, KOMITBIOTEP

ynoopeHuii. XMMHUYECKOE 13.01.2025 https://m.edsoo.ru/00adf
3arpsi3HEHUE OKPY Karolei 518 M
Cpebl COeTMHEHUSIMU
azora
Dochop. Oxcun dbochopa
(V) EI) (I)I:)cq)opHa;;b Kng)n(ia, bubnmorexa IOK
14.01.2025 https://m.edsoo.ru/00adf
buznyecKkue 1 XUMUYECKHEe 684
CBOMCTBA, IIOJIy4CHHUE T
Hcnons3zoBanue pocharon
B KQUECTBE MUHEPAJIbHbBIX bubmnoreka IIOK HOYTOYKH, KOMIHIOTED
ynoOpeHuii. 3arps3HeHue 20.01.2025 https://m.edsoo.ru/00adf ’
MPUPOJHON CpeIbl c20 MbITH
dbocdaramu
Yraepon,
pacupocTpaHEeHUE B bubmorexa HOK
21.01.2025 https://m.edsoo.ru/00adf
npupoje, Gpuzndeckue u d9c
XUMHUYECKHUE CBOMCTBA
Oxkcunsl yriaepoja, ux
¢du3nueckre 1 XUMHUYECKHE bu6muoreka [JOK
CBOWCTBA. DKOJOTHYECKHE 27.01.2025 https://m.edsoo.ru/00adf
poOJIEMBI, CBSI3aHHBIE C ebe
okcusom yriepoaa (IV)
YronbHas KUCI0Ta U €€ 98.01.2025 bubnmnorexa [JOK [udposas nadboparopw

COJIN

https://m.edso0.ru/00ae0

xumun "MHTIIEP" .(n¢



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

06¢

pH)

[TpakTuueckas padota Ne 4
no teme "[lonyuenue

but6mmoreka [IOK

YIIJIEKHUCIIOTO Ta3a. 03.02.2025 https://m.edsoo.ru/00ae0
KauecTBeHHas peakius Ha 27e
KapOoHaT-roH"
HepBOHa‘-IaJH)HI)Ie IIOHATUA
00 OpraHm4ecKux Bubmorexa ITOK
p 04.02.2025 https://m.edso0.ru/00ae0
BEIECTBaxX KaK O 546
COEMHEHUSX YIIIepoia o
Kpeniutii 1 ero bubmnoreka IIOK
P 10.02.2025 https://m.edsoo.ru/00ae0
COeIMHEHHS
80a
[TpakTuyeckas padora Ne 5.
Pemenne
SKCIICPUMCHTAJIbHBIX 3a1a4 BH6HHOTeKa HOK
p . 11.02.2025 https://m.edso0.ru/00ae0
o TeMe «Bakueiime bf2
HCMCTAJJIbI 1 UX -
COEIMHEHUS
KonTponbnas padota Ne3
o TeMe «Bakueiime Bubmorexa IOK
17.02.2025 https://m.edso0.ru/00ae0
HCMCTAJJIBI 1 UX e18
COEIMHEHNSD =
OO06111ast XapakTEPUCTHUKA
XI/IMI/I'—IGCKEX BJ'ISMCHTOB — BI/I6HI/IOTCK3 HOK
18.02.2025 https://m.edsoo.ru/00ael

MeTaJUIoB. MeTamnueckas
CBA3b U METAJIJIMYCCKas

03e



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
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

KpUCTAJUIMYECKas PEIIETKA.
du3nyeckue CBOMCTBA

METaJIIOB
XuMHUYecKue CBONCTRA
MCTALIOB but6mmoreka [IOK
’ . 24.02.2025 https://m.edsoo.ru/00ael
DNEKTPOXUMHUUECKUH psifg 156
HanpsHKEHUH METAILIIOB T
OO61mue criocoOb!
MOJTyYEHUST METAJUIOB.
CmaBel. Beraucnnenus o bu6nunorexa [IOK |
HOYTOYKH, KOMITBIOTEP
YPaBHEHHSIM XHMHYECKHX 25.02.2025 https://m.edsoo.ru/00ael MBI
pEaKIni, €CIIN OJIUH U3 156
PEareHTOB COJCPIKUT
puUMecH
[TonsiTHe 0 KOppoO3UU bubmmorexa [JOK
pp 03.03.2025 https://m.edsoo.ru/00ael
METaJIOB
278
bu6anoreka LIOK
[eno4yHBIC METAILITBI 04.03.2025 https://m.edsoo.ru/00ael
4b2
OKCHUIBI ¥ TUIDOKCHU I bubnunorexa LIOK Hudposas maboparopw
g APOKCHA 10.03.2025 | https://m.edsoo.ru/00ael | xumun "MHTJIEP" (na
HATpUS U Kaaus
4b2 TeMIepaTypbl)
[[lemounO3eMeENbHBIC bubnmnoreka [JOK
METAaJIIbI — KaJIbIHH 1 11.03.2025 https://m.edso0o.ru/00ael
MarHaui 5e8
BaxkHeiimme coequHeHNs 17.03.2025 bubanoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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

Kajablus

https://m.edsoo.ru/00ael
5e8

O060061IeHNE U

. 18.03.2025
CHCTEMAaTHU3aLMs 3HAHUH
JKéctkocTh BOJIBI U bubmorexa TIOK
~ 31.03.2025 https://m.edsoo.ru/00ael
CrocoObl €€ yCcTpaHeHus
886
[TpakTuueckas padora Ne 6 bubmnoreka IIOK [udposas maboparopw
1o Teme "XKECTKOCTb BOIBI 01.04.2025 https://m.edsoo.ru/00ael | xummum "Z.LABS"
U MeTobl e€ ycTpaneHus" ae8 (MyIbAUIATYHK )
bubmuorexa [IOK
AroMuHHAi 07.04.2025 https://m.edsoo.ru/00ael
c64
AmM@oTtepHble cBOMCTBa bubmorexa [JOK
p 08.04.2025 https://m.edsoo.ru/00ael
OKCHJIa U THJIPOKCH]IA
c64
bu6anoreka LIOK
Keneso 14.04.2025 https://m.edsoo0.ru/00ael
ds6
OKCHUIbl, THAPOKCUIBI U bu6nuorexa [IOK
comu kene3a (I1) u xenesza 15.04.2025 https://m.edsoo.ru/00ae3
(D) 5e6
O6o061IEHNE U ) 91.04.2025 HOYTOYKH, KOMITHIOTEP
CHCTEMaTH3alMs 3HAaHU MBIIIH
[TpakTuyeckas padora Ne 7. bubmuoreka [JOK
Pemenne 22.04.2025 https://m.edsoo.ru/00ae3

SKCIICPUMCHTAJIBHBIX 3a1a4

de8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

no teMe «Baxkneiimune
METaJUIBI U UX
COEIMHEHU S

Breraucnenus mo
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3
pPEareHTOB JIaH B U30BITKE

bubnuorexa [JOK

28.04.2025 https://m.edsoo.ru/00ael
WJIU COJICPYKUT MPUMECH. 750
Brruuncienns maccoBoit -
JIOJTU BBIXO/1a TPOJYKTA
peakuuu
O6o0061eHne u ) 99.04.2025 HOYTOYKH, KOMITBIOTEP
cucTeMaru3anus 3HaHuil MBIIIIH
KonTponbnas padota Ned
B o
o TeMe «Baxneime 05.05.2025
METAJUIBI U UX
COEIUHEHUS
Belecrsa u Marepuaisl B Bubnuorexa IIOK HOVTOVKH, KOMIIBIOTED
[MOBCEAHEBHON KU3HU 06.05.2025 https://m.edsoo.ru/00ae3 YTOYRH, P
MBIIIIH
4eJI0BEKa f50
bubnmnoreka [JOK Hudposas maboparopw
X eCcKoe 3arpsi3sHeHIEe
OfMI:;IOK it CF]ZHBI: i 12.05.2025 https://m.edsoo.ru/00ae4 xumuu "Z.LABS"
Py IEN Cpea 270 (MyTbTHIATYHK)

Posnb xuMuu B pemieHnu BrbmroTexa [IOK HOYTOYKH, KOMIIBIOTED

p 13.05.2025 https://m.edsoo.ru/00ae4 YTOYRH, P

9KOJOTHYCCKHUX HpOGJ’IeM

270

MBI



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

6 PesepBHBIi ypOK.

6 O0o061IeHNE U 1 12.05.2025
CHCTEMAaTU3alMs 3HaHUH
PesepBHblii ypok. bubnuorexa LIOK

6

7 O0o061IeHNE U 1 https://m.edso0.ru/00ae0
cucTeMaTu3aIus 3HaHui d0a

6 PesepBHbli ypoK. bu6nuoreka [JOK

3 O0o0061IeH e U 1 https://m.edsoo.ru/00adb
cucTeMaTu3alus 3HaHui 33c

OBILIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



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

YUYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon W.I'., CnaakoB C.A. AkimorepHoe o01mecTBo «M3marenbcTBo
«IIpocsenienne»
» Xumusi: 8-i kiacc: 06a30BbIi YPOBEHB: YUECOHUK; S-€¢ u3gaHue, nepepadoranHoe, 8 kinacc/ 'abpuensu O.C.,

OctpoymoB N.I'., CnaakoB C.A. AxkumonepHoe o6miectBo «M3narensctBo «IIpocBemnieHue

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
Hudporas naboparopus no xumuu "MHTJIEP"
Hudporas nadoparopus no 3xoioruu "MHTIIEP"
[Hudporas nadoparopus no xumuu "Z.LABS"
HoytOyku
KoMmnproTepHbIE MBIIIN

HNHTepakTUBHAs NIaHEIb






