MUHUCTEPCTBO MPOCBEINIEHUA POCCUIICKOM ®EJIEPAIIIN

MuHuCTEPCTBO NMPOCBEIIEHUS,HAYKH U 10 AejiaM moJgoaexu Kadapauno-
Bbaaxkapckoi Pecny0aukn
MyHununajJabHoe Ka3eHHoe 001eodpa3oBarTesibHOe yupe:kaenue " Cpeansis
o01eo0pasoBaTesbHasA MKoJA" C.IL.IL.3BE3AHBIH YereMckoro
MYHHIUNAJbHOTO paiionra Kadapanno-6aakapckoii Pecny0oimku
MKOY COII c.n.m. 3Be3aHbIH

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
METOANYECKUM 1.0.3aM.JIUPEKTOPA T10 Hupextop MKOY
00BeIMHEHHEM VYBP "COI" c.m.m.3BE3aHEBII
€CTECTBEHHO-
MATCMATHHCCKOTO i OryeBa @.B. 3unueHnko I'.b.

[Tpotokon Nel ot «31» [Tpuka3 Nel34 ot «31»

Yomaesa A A, aBrycra2023 r.r. aBrycra2023 r.r.

ITpuka3 Nel ot «31»
aBrycra2023 r.r.

PABOYAS ITPOT'PAMMA

(ID 399585)

yueOHoro npeamera «Xumusi. ba3oBblii ypoBeHb»

JU1s1 oOyyaromuxcs 8 — 9 KJ1accoB OCHOBHOTO 00IIIEro 00pa3oBaHuUsI

CocraBurens :
VYuutens Xouyesa T.3.

c.a.nm.3Bé3aunlii 2023 rox



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBlieHa Ha OCHOBe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeNIbHOM MPOTrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepalbHO pabodeill MmporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPEnofaBaHus Y4eOHOTo IpeIMeTa « X UMHUSI»
B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit denepanuu.

[Iporpamma mo xuMum Aa€T TPENCTABICHHUE O IIENSIX, OOIIEH CTpaTeruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeNbHOE IPEAMETHOE COJZIEpKaHue,
NpEeAyCcMaTPUBAET pPACIpPENECICHUE €ro IO KiaccaM U CTPYKTYPUPOBAHHE IO
pazienaM M TEeMaM MPOrpaMMbl O XHMHUHU, OMNPENENAeT KOJUYECTBEHHBIE WU
Ka4eCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHuUs, PEKOMEHyEMYIO
MOCJEAOBATEIBHOCTh  M3YYEHHS] XHMHM C YYETOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€i, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXCs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera AJis
peannzanud TpeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHus NpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4eOHOTO COIepKaHUSI.

3HaHWE XWMHUHM CIYXXUT OCHOBOW il (HOPMHUPOBAHMSI MHUPOBO33PEHUS
oOy4aromierocs, ero mpeiCcTaBiICHU 0 MaTepualbHOM €JUHCTBE MHpPA, BAXKHYIO
posib UrparT (GopMUpPyeMble XUMHEH MpPEICTaBICHUs O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHIeHUs TriI00agbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM M 3KOJIOTHYECKOU 0€30MacHOCTH, MPOOIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  pealu3alldd  BO3MOXHOCTEM  JUii  CaMOpa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011el U PyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOM ydeOHOU  JesTeIbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHHUM, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOM S TENbHOCTH;



3HaKOMUT CO CHEeUU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOIO B3IJIA1a HA €IUHCTBO IPUPOIBI U YEIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00Y4arOIIUXCS;

CHOCOOCTBYET (OPMHUPOBAHUIO LEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
o0Opa3oBaHue 00y4JarOIHUXCA.

JlanHble HampaBieHUs B OOyYE€HUH XUMUU OOECIEUYHBAIOTCS CHEIHPHKOM
collepkaHus  yd4eOHOro mpeAaMeTa, KOTOpBbIM  SIBISETCA  ME€JarorMyecku
allaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKHM XMMUU Ha ONpPEACIEHHOM 3Tale eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHITHH XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX IOHATHH
OpraHN4eCKON XUMUH.

CtpykTypa coaepxaHHs MpOrpamMMbl MO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO noaxoaa K e€ uaydyeHuro. CoaepikaHue CKIAAbIBAETCS U3 CHCTEMBI
IOHATHM O XUMHYECKOM DJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUN O XMMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEILHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3U;

— TMPEACTaBIECHUN 00 JJIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHS K JpYromy, BBIIONHAS (PYHKUMHM OOBSICHEHMS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHS U BO3MOYKHOCTEH NMPAKTUYECKOTO MPUMEHEHMS WU IOIYYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMmbl IO XHMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEN HAYyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOW IpHUPOJIbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO M
METOJAaM IIO3HAaHUs B Hayke. V3ydeHne XMMHMM IPOUCXOIUT C INPHUBIICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpYKaoWUA MUpP»,
«bunonorus. 5—7 xknacce» n «Pusuka. 7 Kiacey.

ITpy u3yyeHUHM XUMUU MHPOUCXOIUT (HOPMHUPOBAHME 3HAHUN OCHOB
XMMHMUYECKON HayKH KakK 00JaCTHM COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBHI.



3amaya y4yeOHOTO MpeAMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaXHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
OpUOOIIEHUM K HAay4YHbIM METOJaM I[I03HAHUS [PU HU3YYEHHU BEIIECTB U
XMMHMUYECKUX peaKkUui, B ((OPMUPOBAHUM U PA3BUTUHU MO3HABATEJIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIIEeI0BATENbCKON
JeSITEIbHOCTH, OCBOCHUHM MPaBHJI 0€30MacHOro OOpalleHUs C BElIeCTBaMU B
IIOBCEIHEBHOM JKH3HHU.

ITpu u3yyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUSI BaKHOE
3HaYEHUE NpUOOPENN TaKue ENH, KaK:

— (GOpMHUPOBAHHE HWHTEIUIEKTyaJIbHO PpPa3BUTONM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIBHOMY IPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM >KU3HU;

— HampaBJCHHOCTb OOYy4YeHMs] Ha CHCTEMaTH4YEeCKOEe MPUOOIIECHUE
o0y4aromuxcsi K CaMOCTOATEIbHON I103HABATEIBHOW JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOLITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHUBEPCAIBbHOE 3HAUEHUE IS
Pa3INYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPY’)KaloIlero MHpa, WUCIOJIb3Yys 3HAHMS U OMNbIT, MOJIYYEHHbIE NPU U3Y4YEHUU
XMMHMH, OPUMEHATh UX IPU PEUIEHHH MpoOJeM B IOBCEIHEBHOM >KU3HU H
TPYAOBOU JIE€ITEIBHOCTH;

— (QopmupoBaHue y o0Oy4yarwoluxcs TI'yMaHUCTUYECKMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsI BBIPAOOTKH HSKOJIOTMYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIBHOCTH B HEJSIX
COXPAHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpEIbl;

—pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IpO(UIIS M HAIpPaBJIEHHOCTU AAJIBHEHIIEro
00yueHus.

OOmiee YMCIO YacOB, OTBEACHHBIX I HU3YYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanwmsi, coctaBisaeT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HEJIeI0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUUM B )KM3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tema u BemecTtBa. PU3WUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHHE
BellecTB. [loHsAiTHEe 0 MeTonax Mo3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CrnocoObl pa3eneHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
snemMeHTOB. [IpocThie U CoKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckasi ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcHTEeNbHAs MOJIEKYJsIpHas Macca. MaccoBasi J0JIsI XUMUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Bemectsa. Mousb. MossipHasimacca. B3aumocBsA3p  KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUAYECKUX COCTUHEHUM.

@u3nueCcKUe U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKU.
3aKOH COXpaHEHHS MAacCChl BELIECTB. XHUMHUYeckue ypaBHeHHs. Knaccudukanus
XUMUYECKUX PEAKIUi (COeTMHEHNS, Pa3I0KEeHHUS, 3aMEIICHIS, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOMW, MpaBuiiaMu paboThl B JabOpaTopuu U
npuémMamu o0pallleHus: ¢ J1abopaTOpPHBIM 00O0PYAOBAHUEM, U3YUEHUE U OINKCAHUE
bu3NYecKuX CBOWCTB OO0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJICHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHAEHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3oKeHHe TUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkeie3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeieHHs] CMECei: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALMSA, XpoMaTorpadusi, NpoBeeHuEe OUUCTKH MOBAPEHHOU
comud, HaOMIOJEHWE W  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJICKY
(ImapocTepKHEBbIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razos. CocraB Boznyxa. Kucimopon — ajemMeHT U mpocToe
BemecTBO. Haxoknenuwe kuciopoga B TpUpoAe, (PU3Mdeckne M XUMHUYECKHE
cBorictBa (peakmuu ropenwus). Oxcunbl. [Ipumenenuexuciopoaa.Crocoont



MOJYYEHUs] KHUCIOpOoJa B Jabopatopud H mOpombllieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHTt M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
PonppacTBOpOB B Ipupoze U B KHU3HUYENOBEKA.KpyroBopoT BoABI B MpHUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HMCCIEIOBAHME OCOOCHHOCTEW paCcTBOPEHUS BEILECTBC
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB PAa3jIMYHBIX KIACCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MengeneeBa. KopoTkomepuonHas W JAIUHHONEpHOAHas  (QOpMBI
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyecKuil CMBICH MOPSAAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYUHBIX
NOHATUH, TaK U MOHATUH, SBISIOIINUXCSA CUCTEMHBIMU JUISI OTAENIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HayuUHbIE TMOHSTHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MyYecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYeCKUX peakivii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEW OKHCIICHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [loHATHe O TOMOreHHBIX U TeTePOTCHHBIX
peakuusx. [lonstue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOIO
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUMN



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJIb30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHU4eCcKO# cBsi3u. CteneHb auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BIEKTPONPOBOIHOCTU
pacTBOpPOB BEWUIECTB, IIPOLECCA AUCCOLMALMMA KHCIOT, WIEI0YEed M COJIEH
(BO3MOXXHO  HCHOJB30BAHME BHUJEO MAaTEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 4 X cOeIMHEHUS

OOmast xapaktepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTallaMH, MIeao4amMu). XJIOPOBOAOPO/I.
ConsiHasiKACIIOTa, XMMUYECKHUECBOWCTBA, IIOJy4YEHUE, NpUMEHEHHUeE./[elicTBre
XJOpa M XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (U3MYECKHue CBOMCTBA
MIPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(GUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE PEaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUcIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha



cyne¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHUS. A30T, pacHpOCTpaHEHHE B MPHUPO/IE,
dusnyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
buznyecKkrue U XMMHUYECKHEe CBOMCTBA, OJMyyeHue U npuMenenue. Conu aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME KaK TPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TpPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBorictBa. Ancopomus. KpyroBoporyriepoaa B mpupoae.OKkcuasl yriaepojaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, uX (PU3nYecKue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue W npumeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MUCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pojib B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaAX, O€JIKax, YriieBoJax — U UX
poiii B OKM3HM 4elloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHUsi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCMIOJIb30BAHHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeillline cTpouTeNbHbIE MaTepualbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKMEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl U €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOZICHUE TIpoliecca OOYriIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyIb(aT-
MOH W HAOJI0JeHHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBOMcTBaMHM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKAHHUsI, B3AUMO/ICMCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MoOJEeNen
KPUCTAIUIMUECKUX pelETOK anmasa, rpadura, (QymnepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHne MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTaJUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTaioB. OU3nyecKkrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.

[Ilenouynble MeTambl: ONOXKeHUE B [leprnonnueckoil cUCTEME XMMHUUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u



TUIPOKCUABl HaTpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIMHEHUU.

[Ilenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0KJIeHHE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUIN: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3UUECKUe U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxunenmue
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBsI3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0bEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AIINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTHYecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4YHOMY HAcCJeIHI0, NMOHMMaHUs 3HAYEHHUS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAAETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpaaaHCcKOro BOCIMTAHUSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOHM,  y4eOHO-HMCCIIEN0BaTENbCKOW, TBOPUECKOM W JApPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3)IEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKHMMH CpEACTBaAMH HH(POPMAIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM  HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K010rH4eCcKOro BOCIUTAHMS:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenus 3a1a4, CBA3aHHbBIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKIUi — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3EHTAIHUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOW o0nacT  «XUMHUS», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K konIy oOyuenus B 8 Kkjacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEIMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCH(PUKAIUS PEaKIHil: peaxKiuu
COCAUHEHHUs, PEAKUMU PA3JIOKEHUs, pEaKUUyd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOM 3PeKT peakuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATUHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e WCIOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

e ONpENEeNsATh BAaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEAMHEHUHW 10
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcia Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepunomuyeckoil cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YMCIIO IIEKTPOHOB
U pacTpeeieHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHUl B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKIINH;

MPUMEHSTH OCHOBHBIC OTEPAIMA MBICTUTEIHHONU ESITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allUI0, KIacCU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJIsl M3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7a00paTOpHBIM  000pY/IOBaHMEM, a TakXKe MpaBwiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHXK U APYTHE).

K xonIy o0yueHus B 9 kjacce mpeaMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJIJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaloB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKkUWH, NPENebHO OIyCTHMas
xoHuentpaus [1/IK Bemecrsa;

WUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATH ITH MOHATHS IIPUA OIIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJB30BaTh XHUMMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHUS (opMyl
BEILECTB U YPAaBHEHUM XUMHUUECKUX PEAKIIN;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCIICHNS] XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHU 1Mo ¢opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIcH [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynma)», Manbsle u OosbliMe NEPUONbI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IIEPUOJ0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBY YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3P(EKTy, MO M3MEHEHUIO CTEIEHEN OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALAUA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIHBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmylie
COEIMHEHMsI, MAaCCOBYIO JIOJIIO0 BEILIECTBA B PAcTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYIO0Ml U
7a00paTOpHBIM  00OpYNOBaHMEM, a TaKXKe IMpaBUia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO WU COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONEpPALUd MBICTUTEIbHONU J1€SITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKIid, €CTeCTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHbIA M
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
N KosaunvecTBouyacon DJIeKTPOHHbIE
o
HaumeHoBaHuMepas3aeioB U (undposbie)
n/ Bcer  Konrpoabnbiepabor  IIpakTuyeckuepador
TEMIIPOrPaMMBbI o0pa3oBaTteibHBIEpeCyp
I 0 bl bl ChI

Paszgea 1.IlepBoHavyanbHbIeXUMHYECKUECTIOHSITHS

Xumus — BaxkHas 001acTh
Bbubnmunoreka [IOK

1.1 7 5 2
€CTECTBO3HAHUA U IPAKTHYECKON hitps://m.cdsoo.ru/741837c

JCATCIIBHOCTH 4YCJIIOBCKA

1.2 BeniecTBa 1 XumMuyeckuepeakimu 15 1 bubmorexa [TOK
’ Hl peaKtt https://m.edsoo.ru/7f41837¢
Wroronopazneny 20
Pasznen 2.BaxHeiiune npeacTaBUuTe M HEOPraHU4eCKUX BellecTB
Bbu6nmuoreka [IOK
2.1 B .K L 0 6
O3AYX. RHCIOPOLL. LIOHATHE b OKChiax https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B 1 8 1
OAOPOALLIOHATHE O KHCIOTaX H cOLAX https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bona. P Nl 0 5 1 1
ona. PactBopsl. [TonsaTne 06 ocHOBaHMSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIEKIIACCHIHEOPTAHUYECKUX COETUHE 1 1 1 bubnnorexka HOK
’ HU https://m.edsoo.ru/7f41837¢

Wroronopazneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuognueckasi cucrema xumnueckux 3jeMeHToB . U. MenneneeBa. CTpoeHHeaTOMOB.
XumuyeckasicBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINHU

3.1 [Tepuonnueckuii 3akon u [lepuoanueckas 7 bu6mmoreka [IOK




cucTeMa XUMHUYECKUX AieMeHToB [[. 1.
Menaene-eBa. CTpoeHreaToma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKMCIUTEIHLHO- 3 bubmuorexa [JOK
BOCCTaHOBHUTEJIBHBIE PEAKIUU https://m.edsoo.ru/7f41837¢
Hroronopasaerny 15 fffﬁgjg;gﬁmm
PezepBHOEeBpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KJIACC

N KosaunyecTBouyacon DJIeKTPOHHbIE
| HaumeHoBaHHMepAa3aeJoOB U (undposbie)
n/ Bcer  KoHTpouabHbIEpado IIpakTnyeckunepado
TEMIIPOTrPaMMbI o0pa3oBaTejbHbIEpecyp
n 1] ThbI ThI
Chbl
Pasznea 1.BemecTBO U XUMHYeECKHE PeaKIIUU
11 [ToBTOpenue u yriryOneHne 3HaHUH 5 | bubmuoteka [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3AKOHOMEPHOCTUXUMUYECKUXPEA 4 bubmuorexa [{OK
' KLU https://m.edsoo.ru/7f41a636
13 DIEeKTpOoNUTHYECKAsT AUCCOLMALIHS. 2 | 1 bubnmoreka [JOK
) XHUMUYECKUE PEAKIIMHU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroronopazneny 17
Pa3zgen 2.HeMeTaJJIBI M X COeIUHEHUS
21 OO01mas XxapakTepuCcTUKa XUMUIECKIX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpymmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTeprUCTHKa XUMUYECKUX
2.2 sanemenToB VIA-rpynmnsl. Cepa u 6 Bubmmorexa [IOK
' i Py - -eP https://m.edsoo.ru/7f41a636
e€coeIMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA- nbl. A30T, pocdop u ux 7 1 bubmorexa TOK
’ TPYTIIEL ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.4 anemeHToB [VA Ibl. YTIEpoa u 8 1 2 bubmmorera IIOK
. o TPYIIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroronopazneny 25




Pa3zgen 3.MeTaJJIBI M X COCAUHEHUSA

but6moreka [IOK
1 I 4
3 ObmpecrolCTBaMETAIIOR https://m.edsoo.ru/7f41a636
bubnunorexa [IOK
2 B I 1
3 aXKHEUIIIe METaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/7f41a636
Wroronopazneny 20
Pa3znen 4.Xumus 1 oKpy:kamomas cpeiaa
4.1 BemntecTtBa 1 MaTepHalisl B JKU3HH YeJIOBEKa 3 bubmmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpeMst 3 bubmorexa TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoaunuecTBOuacoB
JlaTtau3 JeKTpoHHbIeN(POBbLIEOOPA30OB
n  Temaypoka Be KoHTpoJbHBI IMpakTuyecku y P p P
YyeHus aTeJibHbIepecypchl
/ ero  epadoThbl epadoThbI
n
05.09.202
3
[Ipenmet xumuu. Ponb xumun B 1 06.09.202 but6mmoreka [IOK
JKU3HU yesoBeka. Tena u BelecTa 3 A https://m.edsoo.ru/ff0d210c
[TpakTuueckast padborta Ne 1 08.09.2023
«[IpaBuna paboTsl B 1aboparopuu u | bubnunorexa [IOK
npuEMBI OOpAaIIEHUS C https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYIOBAHUEM)
12.09.2023
YucTeie BemecTBa U CMECH. | 13.09.2023 bubnuorexa [{OK
CriocoOsI pa3fieneHus cMecei https://m.edsoo.ru/ff0d26ca
IlonsTre 0 MeTomaxX MO3HAHUS B 1 15.09.2023 bubnunorexa [IOK
XUMHH https://m.edsoo.ru/ff0d227¢
19.09.2023
[Tpaktuyeckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe 1 22.09.2023 Bubmmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKHU NTOBApEHHOU COJIN)»




22.09.2023

6 ATOMBI 1 MOJIEKYJIBI bubmorexa LOK
27.09.2023 https://m.edsoo.ru/ff0d2a6¢
26.09.2023
7 XHUMUYECKHUE AIEMEHTHI. 3HAKU bubmuorexa [{OK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB 29.09.2023 https://m.edsoo.ru/ff0d2be8
29.09.202
3
but6mmoreka [IOK
8 Hpoctste i ciloiKHbICBELICCTBA 24'10'202 https://m.edsoo.ru/ff0d2a6¢
03.10.202
9 ATOMHO-MOJIEKYJISIPHOEYYEHHE 3 Bubnuorexa LTOK
06.10.202 https://m.edsoo.ru/ff0d2d50
3
3aKOH MOCTOSIHCTBA COCTaBa 06.10.202
10 BelecTB. XUMU4ecKasi GopMyIa. 3 bubnmoreka [JOK
BaneHTHOCThaTOMOBXUMHUYECKUXDJIIE 11.10.202 https://m.edsoo.ru/ff0d2eae
MEHTOB 3
OTHOCHTENBHAS AaTOMHAs Macca. 10.10.202
11 OtHOcUTENbHASA MOJIEKYJISIpHAS > bubmrorexa LIOK
13.10.202 https://m.edsoo.ru/ff0d323¢c
Macca 3
13.10.202
12 MaccoBast 10711 XHMHYECKOTO 3 bubnunorexa [IOK
3JIEMEHTA B COeJUHEHUN 18.10.202 https://m.edsoo.ru/ff0d350c
3
13 KommuectBo BemntecTBa. Moib. 17.10.202 bubnunorexa [IOK
MomnsipHast macca 3 https://m.edsoo.ru/ff0d5230




20.10.202
3

20.10.202
14 DOU3NYECKUE U XUMUUYECKUE SIBJICHUS. 3 bubnuorexa [{OK
XHMMHYECKas PEAKIIM 25.10.202  https://m.edsoo.ru/ff0d37fa
3
24.10.202
15 [Ipu3Haku 1 ycinoBuUs MPOTEKaHUS 3 bubnuorexa [{OK
XUMHYECKUX PEaKIui 27.10.202 https://m.edsoo.ru/ff0d3al6
3
27.10.202
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. 3 bubmmoreka [JOK
XHUMUYECKUE YPABHECHUS 08.11.202 https://m.edsoo.ru/ff0d3b88
3
Brruncnenus Konm4yecTBa, Macchl
17  BewecTBa 10 ypaBHEHUAM 10.11.202 bubmorexa IOK
. 3 https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEAKIIHiA
Knaccugukanus XuMuIeckux 14.11.202
18 peakuuii (CoequHEeHus1, Pa3ioKEHNUs, 3 bubmmorexa [OK
15.11.202 https://m.edsoo.ru/ff0d3{34
3aMeIeHus, 0OMeHa) 3
M. B. JIOMOHOCOB — y4€HBIN-
19  sumukmonenuct. O600mEeHNE 1 17.11.202  bubmmoreka LOK
_ 3 https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3alHsI3HaHUuI
21.11.202
20 Kontponbras padora Nel mo teme 3 bubnuorexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKITANY 22.11.202 https://m.edsoo.ru/ff0d4290
3
21 Boznyx — cmechk ra3zos. Cocras 24.11.202 but6mmoreka [IOK




Bo3ayxa. Kucinopog — anemeHr u 3 https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnueckre 1 XUMUYECKUC 28.11.202
2 CBOMCTBa KHCIIOpOJa (peakuuu 3 bu6muoreka [IOK
OKHCJIEHUS1, TOPEHHUE). 29.11.202 https://m.edsoo.ru/ff0d4614
[HoHsATHEOOOKCHIAX 3
CriocoObI ToTydeHust KUCJIOPo/ia B
23 71a00paTOPUH U MTPOMBILIIIEHHOCTH 01.12.202 ' bubmmorexa ITOK
patop P ' 3 https://m.edsoo.ru/ff0d497a
IIpumeHeHnekucaopona
TemnnoBoit 3 ekt xumuaeckon 05.12.2023
peaKkuru, MOHSITHE O bu6muoreka [IOK
24 06.12.2023
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKIIMIX
Tonnuso (HedTh, yroib U METaH). 08.12.2023
25 3ar HSHGI-EI/qu];OS o a, CIT0COOBI lro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIIECHUS
I[Tpaktryeckas pabora Ne 3 1o Teme 12.12.2023
26 «[Tonmyuenne u cooupanue bubnnorexa LHOK
i p . 13.12.2023 https://m.edsoo.ru/ff0d4ac2
KHCJIOPO/JIa, U3YYEHHE €r0 CBOMCTBY»
15.12.2023
7 Bomopon — anemeHT u nmpocToe bubnunorexa [IOK
BenecTBO. Haxoxaenue B nmpupoie https://m.edsoo.ru/ff0d4dd0
dusnueckue 1 XUMUYECKUC 19.12.2023
28 CBOMCTBA BOAOPOJA buomorexa HOK
AOpOAa. 20.12.2023 https://m.edsoo.ru/ff0d4dd0
IIpumeHneHneBogopoOaa
29 [ToHATHE O KUCIIOTaX U COJSX 22.12.202 bubmmorexa TTOK
3 https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B 26.12.202 bu6mmoreka [IOK




nabopaTopuun 3 https://m.edsoo.ru/ff0d4dd0
27.12.202
3
12.01.202
[TpakTuyeckas padora Ne 4 o Teme
31 «[TonydeHne u coOMpaHKe BOIOPOIA 4 bubmorexa HOK
ya . P AOpOa, 10.01.202 https://m.edsoo.ru/ff0d4{42
W3Yy4YEHHUE €ro CBOHCTBY 4
16.01.2024
1 Mounsipablii 00BEM ra3oB. 3aKoH bubnmoreka [JOK
ABoraapo 12.01.2024 https://m.edsoo.ru/ff0d542¢
BeruuciieHus 00béMa, KOIMYECTBA 19.01.2024
33 BEIIIECTBA raza Mo ero M3BeCTHOM bubmorexa OK
H . y 17.01.2024 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIIK 00BEMY
Brruunciienuss 006EMOB ra3oB I10 23.01.2024
34 ABHCHUIO PEAKIIMU HA OCHOBE bubmorexa [OK
yp __p H . 19.01.2024 https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH Ta30B
26.01.2024
15 DOU3NIECKUE U XUMUYECKHIE bubnuorexa [JOK
CBOICTBAa BOJIBI 24.01.2024 https://m.edsoo.ru/ff0d587a
30.01.2024
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [{OK
HHAUKATOpax 26.01.2024 https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTEb. 02.02.2024
37 HacrinieHnble 1 HeHACBIIIIEHHBIE 31.01.2024 but6mmoreka [IOK
pactBOpbl. MaccoBas 10Jis1 BELECTBA o https://m.edsoo.ru/ff0d5b40
B pacTBope
13 [IpakTueckas pabora Ne 5 o Teme 06.02.2024 bu6muoteka [JOK

«IIpuroroBiieHrE PaCTBOPOB C

https://m.edsoo.ru/ff0d5eba




ONpeAcIEHHON MacCOBOU JTONEN
PacTBOPEHHOTO BEIIECTBAY»

02.02.2024

09.02.2024
39 Kontponbras padora No2 mo teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» 07.02.2024 https://m.edsoo.ru/ff0d6342
13.02.202
40 Oxcunpl: cocTaB, KiacCUpUKALINS, 4 but6mmoreka [IOK
HOMEHKJIaTypa 09.02.202 https://m.edsoo.ru/ff0d664e
4
[TonyyeHre U XUMHYECKUE CBOMCTBA 16.02.202
41 KHUCJIOTHBIX, OCHOBHBIX U N Bubmmorexa [JOK
’ 14.02.202 https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB 4
20.02.202
4
4 OcCHOBaHUS: COCTaB, 16.07.202 bubnuorexa [{OK
Kiaccuukanms, HOMEHKJIaTypa 4 https://m.edsoo.ru/ff0d67ca
27.02.202
43 [Tonydyenue n XuMHUECKHE CBOMCTBA 4 bubnuorexa [{OK
OCHOBaHHMI 21.02.202 https://m.edsoo.ru/ff0d67ca
4
01.03.202
44 Kucnotsr: cocras, kiaccudukanms, 4 bubnunorexa [IOK
HOMEHKJIATypa 27.02.202 https://m.edsoo.ru/ff0dfee2
4
. 05.03.202
45 ITonyyeHnue u XMMUYECKUE CBOMCTBA 4 bu6bnuorexa [IOK

KHCJIOT

01.03.202

https://m.edsoo.ru/ff0dfee2




4

13.03.202
Conu (cpeanue): HOMEHKIIATYpa,
46 CIIOCOOBLI MOJTYYEHHST, XUMHUYECKHAE 4 bubmmorexa LIOK
_ ¥ > 06.03.202 https://m.edsoo.ru/00ad9474
CBOMCTBA
4
[IpakTueckast paborta Ne 6. 15.03.202
47 Pemenue skcnepuMeHTAIBHBIX 3a7a4 4 bu6muoreka [IOK
1o TeMe «OCHOBHBIE KIaCChI 13.03.202 https://m.edsoo.ru/00ad9b7¢c
HEOPraHUYECKUX COEAUHEHUI 4
19.03.202
['enernueckas CBsA3b MEXKIY
48 KJIaccaMHU HEOPTaHUYECKUX 4 bubnnorexa LHOK
. p 15.03.202  https://m.edsoo.ru/00ad9a50
coeIMHEHNH 4
22.03.202
4
O06006111eHE U
49 1] ) 20.03.202 bubmuorexa [{OK
cUcTeMaTHu3alusI3HaHUN 4 https://m.edsoo.ru/00ad9cb2
02.04.202
Konrponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUUECKUX 4 bubnnorexa LHOK
- p 22.03.202 https://m.edsoo.ru/00ad9¢la
coeIMHEHNH 4
05.04.202
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XUMHYECKHX 2JIEMeHTOB. IToHsITHE O 4 bubmmorexa LIOK
' 03.04.202 | https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX 3JIEMEHTOB 4
Ilepnonnueckuil 3aKOH U 09.04.202
bubnunorexa [IOK
52 [Tepuonuueckas cucrema 4
https://m.edsoo.ru/00ada52¢c
XUMHYECKUX 3eMeHToB Jl. U. 05.04.202




Menneneena 4
12.04.202
53 [Tepuonpl, rpynibl, TOATPYIIIBI N bubmrorexa LIOK
10.04.202 https://m.edsoo.ru/00ada52c
4
16.04.202
54 Crtpoenue atomoB. COCTaB aTOMHBIX 4 bubnmoreka [JOK
snep. M3orombl 12.04.202 https://m.edsoo.ru/00ada342
4
CTpoeHHUEe IEKTPOHHBIX 0007I0UEK 19.04.202
55 aTOMOB 3J1eMEHTOB [leproauueckoi N bubmmorera LOK
17.04.202 https://m.edsoo.ru/00ada6bc
cuctemsl /. . Menaeneera 4
XapakTepuCcTHKa XMMUYECKOTO 23.04.202
56 3JIEMEHTA MO €TI0 MOJIOKEHUIO B j 9.04.202 bubnuoTexa [{OK
[Tepuonnueckoint cucreme /1. U. 4 https://m.edsoo.ru/00ada824
Menneneena
3nauenue Ilepuoanueckoro 3akoHa 26.04.202
57 JUTSl pa3BUTUS HAYKH U TIPAKTHKU. J1. 4 bubnmoreka [JOK
N. MenneneeB — y4€HbIl, IEAaror u 24.04.202 https://m.edsoo.ru/00ada96e
rpaxaaHuH 4
30.04.202
58 DJIEKTPOOTPULIATETBHOCTHATOMOBXH 4 bubnuorexa [{OK
MUYECKUXDIIEMEHTOB 26.04.202 https://m.edsoo.ru/00adaab8
4
59  HMoHHASXMMHYECKASACBA3D 03.05.202  bubmorexa [IOK
4 https://m.edsoo.ru/00adac34
60 = KoBaneHTHasANOJIApHAIXUMUYECKASIC 07.05.202 = bubmuotexa LIOK




BA3b 4 https://m.edsoo.ru/00adaab8
08.05.202
4
61 KoBaneHnTHasHenoasspHassXuMUYECKa 1 10.05.202 but6mmoreka [IOK
SICBA3b 4 https://m.edsoo.ru/00adaab9
14.05.202
4 but6mmoreka [IOK
62 CrenerpokucaeH ! 15.05.202 https://m.edsoo.ru/00adae28
4
63 OKHCIUTEIBHO- | 17.05.202 bubnunorexa [IOK
BOCCTaHOBHUTEJBHBIEPEAKIUN 4 https://m.edso00.ru/00adb076
21.05.202
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1 4 bubmorexa [OK
22.05.202 https://m.edsoo.ru/00adb076
4
Kontponbras padora Ne4 o teme
65  «Crpoenue aToma. 1 24.05.202 bubmmorexa IIOK
4 https://m.edsoo.ru/00adb486
XUMHYECKASCBA3DY
66 PesepBHblit ypok. O6001eHne u | bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00adb33¢c
67 PezepBHblit ypok. O6o011eHNE U ) bu6nuorexa [IOK
cHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PeseprHbIil ypok. O6001IeHIE U | bu6muoreka [IOK
cUcTeEMaTH3allis 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Ne KoanuecrBouacon
Jarau3 DJIeKTPOHHBbIeM(PPOBHIEOOPA30
n Temaypoka Be Konrpoasubl  IIpakTnuecku y P bp P
YyeHust BaTeJIbHbIEpeCypPChl
/ ero  epadoThl epadoTnl
n
[Tepuonnueckuii 3akoH. [lepuonnueckas
1 CHCTEMa XUMHMYECKHX d5eMenToB J[. U 1 07.09.202  buGmmorexa LOK
o 3 https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 08.09.2023
2 XMMHYECKUX AJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
1050)5 (Vi (0):!
3 Knaccudukanus 1 HOMEHKIIaTypa | 14.09.2023 = bubnmoreka LIOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunp XMMHYECKOU CBSI3U U TUIIEI 1 15.09.2023 bu6mmoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbras padora Nel mo teme 21.09.2023
5 «IToBTOpeHue n yriayOiaeHne 3HaHUM 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
6 Knaccuukanus XuMU4eCKUX peaxkiui | 22.09.2023  Bubaunoreka LIOK
10 Pa3JIAYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM 28.09.2023
7 eakuu. [IoHsATHE O TOMOTE€HHBIX U 1 bubmorexa HOK
PEAKHHH. https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKLIMIX
8 [ToHsiTHE O XMMUYECKOM PaBHOBECHH. 1 29.09.2023 | pugmyoTeka HOK




@akTOpsl, BIUAIOIIKXE HA CKOPOCTh
XUMUYECKON PEAKLUU U ITOJIOKEHUE
XUMHUYECKOTIO PAaBHOBECUS

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

9 OKHCIIUTEIBHO- 05.10.2023 = bubmmoreka IIOK
BOCCTaHOBHUTEJbHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUUECKON 06.10.2023

10 nccornranuu. CHibHbIE U ci1a0ble buGnnorexa LIOK
g THATHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI

1 (AR — 12.10.2023 = bub6nuoreka IJOK

yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U 13.10.2023
12 OCHOBAaHUI1 B CBETE IPeACTaBICHNIT 00 buGnnorexa LIOK
. pea https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUYECKON JTUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE 19.10.2023
13 MIPEACTABIIEHUI 00 DIIEKTPOITUTHYECKON buGnnorexa LIOK
pea P https://m.edsoo.ru/00add8b2
JIUCCOLIMAIINHT
14  TloHsTHE O THAPOJIU3ECOICH 20.10.2023  bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O0001IEeHNE U CUCTEMATU3ALNUSI3HAHU N 26.10.2023  bubmorexa LIOK
m Tt https://m.edsoo.ru/00addd12

16 [TpakTruyeckas pabora Ne 1. «Pemenune 27.10.202 = bubnuoteka [IOK
JKCIIEPUMEHTAJIBHBIX 33129 3 https://m.edsoo.ru/00addbfa
Konrponsnas padora Ne2 o treme

17 | «DneKTpoauTHdecKas JUCCOLMaIUs 09.11.202 bubmmorexa ITOK

p A HHATLIA. 3 https://m.edsoo.ru/00addec0
XUMHUYECKUEPEAKIIMHU B paCTBOPaX»
Bbubanorexa [IOK
18  OGmas xapakTepuUCTHKA I'aJIOTCHOB. 1

https://m.edsoo.ru/00addfe2




XUMHUYECKUE CBOWMCTBA HA IPUMEPE

xJjiopa
Xnopooaopod. ConsiHasi KUCIIOTa, 10.11.2023
19 XHUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubmorexa HOK
’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTuueckas padota Ne 2 o Teme 16.11.2023
20 «ITomydeHnue COJITHOM KHUCIIOTHI bubmorexa [IOK
yi B . ’ https://m.edsoo.ru/00ade348
H3y4EHHE €€ CBOMCTBY»
Beruncrnenus o ypaBHEeHUAM 17.11.2023
21 XUMHUYECKUX peaKIui, eClIi OJUH U3 bubmorexa LIOK
DCAKHIH, A https://m.edsoo.ru/00ade488
pEareHTOB J1aH B H30BITKE
” OO0mas xapakTepucTrka 31eMeHToB VIA- 23.11.2023  Bubnuoteka LIOK
CPYIIIbI https://m.edsoo.ru/00ade64a
AnIoTpOmHBIE MOIU(DUKAITUU CEPHI. 24.11.2023
23 Haxoxnenne cepsl 1 €€ COeTMHEHNI B bubmorexa LOK
g p UH https://m.edsoo.ru/00ade64a
npupojie. XuMUYECKUECBOUCTBACEPHI
24 CepoBoaopon, cTpoeHue, (pu3ndeckue u 30.11.2023 Bbu6nmuoreka [IOK
XHMHYECKHE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KHCIIOTA, 01.12.2023
25 ¢du3nueckre 1 XUMHYECKHE CBOCTBA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHYECKUE PEAKIUH, JIEKALIUE B 07.12.2023
OCHOBE IIPOMBIIIUICHHOTO CIoco0a
N bu6mmoreka [IOK
26 = 1OJIy4yeHUs CEPHOU KUCIIOTHI.

XUMHYECKOE3arps3HEHUEOKPYKatoLIecp
€bICOEMHEHUSIMHCEPbI

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




7 Brrauciienre MaccoBoii 1071 BeIXO/a 08.12.2023  bubmmoreka [IOK
MPOIYKTa PEAKLUU https://m.edsoo.ru/00adec8a
OO6mras XxapaKTeprucTUKa 3JIEMEHTOB V A- 14.12.2023

73 rpymnmnbl. A30T, paCIpPOCTPAHEHUE B bubanoreka HOK
npupoje, Gu3nIecKue U XUMHYECKUE https://m.edsoo.ru/00adeea6d
CBOKCTBA

29 AMMHaK, ero (GU3NIECKHUe U XUMUIECKUE 15.12.2023 Bbu6nmuoreka [IOK
CBOMCTBA, MOJIy4YECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTuueckas padora Ne 3 mo Teme 21.12.2023

30 «[Tonyuenne ammuaka, U3y4eHHUE €r0 bubmorexa HOK

N " s https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€ Gu3ndeckue u 22.12.2023 bu6mmoreka [IOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH 11.01.2024
aMMOHHS B KaUeCTBE MUHEPATbHBIX

3 oBDeHmil bu6mmoreka [IOK
YAODP ’ . https://m.edsoo.ru/00adf518
XuMH4eCcKoe3arpsi3HeHUEOKpYyKaroencp
€AbICOCAMHEHUSIMUA30Ta
dochop. Oxcun pochopa (V) u 12.01.2024

33 dbocdopnas kucnorta, puznueckue u bubmorexa HOK

P L https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOTyYEHUE
Hcnons3oBanne GocdaToB B KaYECTBE 18.01.2024

34 MUHEPAJIBHBIX YIOOPEHHIA. bubnmoreka [JOK
3arps3HeHUeIpUpoIHOMCpenbidhochaTaM https://m.edsoo.ru/00adfc20
u

35 VYrnepon, pacipocTpaHEHUE B IPUPOJIE, 19.01.2024 = Bubmuoteka LJOK

¢buznyeckrue U XUMHUYECKHE CBOMCTBA

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




Oxcupsl yraepoaa, ux pusudeckue u 25.01.2024
36 XHMHUYECKHUE CBOMCTBA. DKOJIOTUIECKHUE bubmuorexa [JOK
POOJIEeMBI, CBSI3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
. 26.01.2024  bubmmoreka [JOK
37 YronbHas KUCI0TA U €€ COHU
https://m.edso0o.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
18 "IlosryueHne yriekucioro rasa. 01.02.202  bubmuoteka [JOK
KauecTBenHas peakuust Ha KapOOHaT- 4 https://m.edsoo.ru/00ae027¢
noH"
[TepBoHauanbHbBIE MOHATHUS 00 02.02.2024
bu6mmoreka [IOK
39  opraHMueckux BEIIeCTBaxX Kak O
https://m.edsoo.ru/00ac054¢
COEIMHEHUSIX YTIepoa
. 08.02.2024  bubmuoteka [JOK
40 = KpemHuii u erocoeAMHEHUS
https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue 09.02.2024
41 SKCIEPUMEHTAJIBHBIX 3334 10 TEME bubnnorexka HOK
«BaxkHeunme HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHECHHUSI»
KonTponbnas padora Ne3 no teme 15.02.2024
42 «BaxxHeunmme HeMeTaJuIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCIUHECHHUSI»
O61as xapakTeprUCTHKa XUMUYECKUX 16.02.2024
13 3JIEMEHTOB — METaJJIOB. MeTauindeckas bubmuorexa [JOK
CBSI3b U METAIUTUYECKAS KPUCTAILTAYECKAS https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUECBONCTBAMETAIIIOB
44 XUMHYECKHE CBONCTBA METAJIIOB. 22.02.202  bubmmoteka [JOK




DNEKTPOXUMHUYECKUN Psiji HAIIPSHKEHUI 4 https://m.edsoo.ru/00ael1156
METAJIJIOB
OO6mmwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CnuiaBel. Beruucienus no ypaBHEHUSAM 29.02.202 = Bubmmoreka [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 4 https://m.edsoo.ru/00ael 156
pEareHTOB COJAEPKUT MPUMECH

46 = TloHSTHE O KOPPOZUUMETAIIIOB 01.03.202  bubmmorexa ITOK

pP 4 https://m.edsoo.ru/00ae1278
07.03.2024  bubGamoteka [{OK

47 €JI0YHBIEMETALIIBI
I https://m.edsoo.ru/00ae14b2

48 OKCHUIBI U TUAPOKCHUIBI HATPUS U KAJIHS 14.03.2024  bubmotexa LOK

A AP A p https://m.edsoo.ru/00ael14b2

49 [IlenoyHo3eMenpHBIE METAIUIBI — KaJIbLIHI 15.03.2024 bu6mmoreka [IOK
U Maruum https://m.edsoo.ru/00ael5e8

50  BaxnelmuecoeIMHEHUAKAIbLNS 21.03.2024  bubmmorexa ITOK

A H https://m.edsoo.ru/00ael5e8

51 O06001IeHrEe 1 cUCTEMaTH3alU3HaHUI 22.03.2024

57 JKEcTkocTh BOABI M CLIOCOOBI €€ Bbu6nmuoreka [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[Tpaktrueckas padorta Ne 6 o Teme

53 "YKEcTKOCTh BOMIBI U METOJIBI €6 04.04.202 bubmmoreka ITOK

" A A 4 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
05.04.2024  bubGaumoteka [JOK
54 AnroMuHu
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U 11.04.2024 = Bbubauoreka IJOK

TUAPOKCH]IA

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




12.04.2024 = bubOmmoteka [JOK
56  XKenezo
https://m.eds00.ru/00ac1d86
57 Oxcunsl, TuAPOKCH B U comu xxene3a (11) 18.04.2024 Bbubnuoreka [IOK
u xkene3a (I1I) https://m.edsoo.ru/00ae35¢e6
58 O06001IeHrEe U cUCTEMaTH3alUA3HaHUI 19.04.2024
[TpakTuueckas pabota Ne 7. Pemenue 25.04.2024
59 SKCNEPUMEHTAIBHBIX 33]a4 I10 TEME bubmmoreka [JOK
«BaxkHenme MeTajiabl U UX https://m.edsoo.ru/00ae3de8
COCIUHCHHS»
Brruncnenus no ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CIIU OJIUH U3
60 pEareHTOB JIaH B U30BITKE WIJIH COACPIKUT 26.04.202  bubmmoreka [JOK
MPUMECH. 4 https://m.edsoo.ru/00ael1750
BrranciennsiMaccoBOi0IMBBIX0AATIPOTY
KTapeakIuu
61 OO000IIeHNE U CHCTeMAaTH3aAIUSI3HAHIHA 22'05'202
Kontponbras padora Ne4 o teme
. 03.05.202
62 «BaxkHeuIme MeTajiabl U UX 4
COCIUHCHHS»
63 BeniecTsa u maTepuainbl B TOBCEIHEBHOM 10.05.2024 Bbubnuoreka [IOK
JKW3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOe3arpss3HEHUEOKPYKAIOIICHCD 16.05.2024 = BubGauoreka IJOK
eabl https://m.edsoo.ru/00ae4270
65 Ponp xumum B pemieHnn SKOJ0THYECKUX 17.05.2024 = Bbub6auoreka [JOK

npoOemM

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




PesepBHblit ypok. O6o01eHne u 23.05.2024  Bubaumoteka [JOK
66 . 1
cucTeMaTu3alnus 3HaHuM1 https://m.edsoo.ru/00ae0d0a
PesepBHEIi ypok. O000IICHHE 1 24.05.2024  BubOmmoteka IIOK
67 . 1
cUCTeMaTHu3alus 3HaHUN https://m.edsoo.ru/00adb33c¢
68 PezepBHblit ypok. O6o011eHne 1 1 bubmmoreka [JOK
cucTeMaTH3alys 3HaHUH https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

YYEBHO-METOINYECKOE OBECIHEYUEHHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AknimonepHoe obimiectBo «M3marensctBo «IIpocBemienue»

» Xumus, 9 xinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe obmiectBo «M3aarenscTBo «IIpocBerienne»




* Xumus, 9 kmacc/ 'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AknuonepHoe o6miectBo «M3natenbetBo «IIpocBemenney
* Xumus, 8 kmacc/ 'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AknuonepHoe o0miectBo «M3natenbetBo «IIpocBemienne»
Xumus. 8—9 knaccsl. 3aJauHUK C «IIOMOIIHUKOMY. XuMus. Ypoku B 8 kiacce. 2018 I'apa H.H.

Xumus. 8 knacc. Pabouas terpans. 2019 'abpycesa H.1

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

1)Xumus. 8 kimacc. [IpoBepouHbie 1 KOHTPOJIBHBIE pabOTHI. YueOHO-MeToauueckoe nmocodue. ®I'OC, 2018 r. ['apa H.H.
2)[Toypounsie pazpaboTku no xumun 8 kinacc, ML, «Bako». 2014 r.

I'opxoBenko M.IO.

3)«KoHTpoJibHBIE ¥ TIPOBEPOYHBIE PAOOTHI 10 XUMHUU 8 Kiaccey, M., «DQx3amen», 2017r. Komucaposa JI.B., [Ipucsruna N.T'.
4)I"apa H.H. CoopHuKIIpOrpaMmMoOpa3oBaTeabHBIXyUpekIeHn « Xumus» 8-9 knaccel. M.:«IIpocsemnienue», 2008r.
S)'apaH.H.Xumus. Ypoku B 9 knacce (mocobue ans yuutens). M.: «[Ipocsermenuey, 2009r.

6)l'apa H.H., I'abpyceBa H.U. Xumus. 3agaunuk ¢ «rmomMoHukoM» 8-9 kiaccel. M.: «IIpocsemenue», 2009r.

T)Apanckas O.C., bypas 1.B. [IpoekTHas AesTeIbHOCTD MKOJLHUKOB B Tiporiecce 00ydeHust xumuu 8-11kmaccel. M.: «Benrana-I'pady,
2005r.

8)Xomuenko W.I'. Pemenue 3anayu no xumuu 8-11 knacc: pemienus, MeToquku, coBetbl. M.: «HoBas Bonmna»,2002r.
9)lIanamoBa M.O. YuumMmcs pemaTh pac4eTHbIE 3a4a4l 110 XUMHUH: TEXHOJIOTUS U anroputmsl pemeHus. M.:«lllkouna - IIpeccy, 2001r.
10)JIugun P.A., Monouko B.A. Homenkiarypa Heopranudeckux BemiecTB.M.: «KomocCy, 2006r.

11)KaBepuna A.A. u ap. Xumusi. TemaTH4ueckue U UTOTOBBIE KOHTPOJIbHBIE padoThl 8-9 kiace. M.: «Benrtana—I pad», 2009r.
12)1BanoBa P.I'., KaBepuna A.A., Kopomenko A.C.Kontposb 3Hanuil yuamuxcs no xumun 8-9 kiaccsl. M.:«Jlpoda», 2003r.
13)Kuszea P.H., AprembeB B.I1. FOpuenko O.B. 3aganus u KOHTpoIbHBIE paboThl o XUMHUU.M.: «Bnagocy, 2002r.
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HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://ios.rgil.net

2. www.proshkolu.ru

3. www.rusedu.ru

4. www.school-collection.edu.ru
5. http://intergu.ru/

6. http://uroki-ximii.ru/

7. http://www.it-n.ru

8. http://www.openclass.ru

9. http://interneturok.ru

10. http://skillopedia.ru

11. http://www.himzadachi.ru

12. http://www.prosv.ru



