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HOACHUTEJIBHAA 3AIINCKA
[Iporpamma 1o XuMuM Ha ypOBHE OCHOBHOI'O 00IIero oOpa30BaHUs COCTABIICHA
Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelbHOMN
IPOrpaMMbl OCHOBHOTO 00111er0 00pa3zoBanus, npeacTaBieHHbIXx B DI'OC 000, a
TaK)kK€ Ha OCHOBE (efepanbHON pabodeil mporpaMMbl BOCIUTAHUS U C YUYETOM
KOHIENIMU TpernojaBaHus y4eOHOro mpeamera «XuMus» B 00pa30BaTEIIbHBIX
opranu3anuax Poccuiickonn @enepanuu.

[Iporpamma 1o XuMuM JOa€T MNPEJCTABICHUE O LENsAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHMTAHMS M pa3BUTHUA OOYYAIOLIMXCS CpPEICTBAMH y4eOHOrO
npeamera, YCTaHABJIMBAET o0s13aTeNbHOE MIPEAMETHOE COZIEpIKaHUE,
npeaycMaTpUBaET pAacIpeleieHue €ro Io KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM U TeMaM MPOTrpaMMbl IO XHUMHH, OINpPEAEsieT KOJIUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU CoOJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHHUSd XUMHM C  YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroluMxcs, OMNpEAeNisieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTEbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIIEr0 oOpa3oBaHMs, a Takke TPEOOBaHMM K
pe3yabTaram 00y4YeHHUsI XUMUU Ha YPOBHE LieJIe U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIbHON JEATENbHOCTH OOYYAIOIIErocss MO OCBOEHHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XWMHH CIIY)KHUT OCHOBOM [JIsi (DOPMHPOBAHUS MHUPOBO33PECHHUS
oOy4aromierocsi, €ro NpeAcTaBICHUNA O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbI€ XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrud M 00 HBOJIIOIUMHU BEIIECTB B IMPUPOJE, O IMYTAX PEIICHHS TI00aTbHBIX
npo0JieM YCTOWYMBOIO PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, IHEPreTUYECKOH,
IUILEBOM U SKOJIOTHUECKON 0€30MacHOCTH, TPOOJIEM 3IpaBOOXPaHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUSA |
dbopMupOBaHUs KYJIbTYphI IMYHOCTH, €€ 001Iel 1 QYHKIIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHHWE MBIIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH
oOy4Jaromuxcs, HaBbIKOB HX CAMOCTOSTEIbHOW y4yeOHOW JIeATeNIbHOCTH,
AKCIIEPUMEHTAJIBHBIX U HCCIENOBATEIbCKUX YMEHMH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NeITeTbHOCTH;

3HaKOMUT CO CHEeUU(UKOW HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3TJIs1a HA €AMHCTBO MPUPOJIbI U YETTOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4arOIINXCS;



crocoOCcTBYeT (HOPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
-HAyYHBIM 3HAHUSIM, K TIPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHWs B OOYyYEHHHM XUMUU OOECTICUMBAIOTCS CIECIM(PUKON
colep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISIETCS  IeJarormyecku
aJanTHPOBAHHBIM OTPa)KEHHEM 0a30BOM HAYKHW XUMHH Ha OINpeeEHHOM 3Tare eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OPUCHTHPOBAH HA
OCBOEHHE OOYYalOUUMHCS CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHWYEeCKOW XUMHUM M HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUU
OpPraHUYECKON XMMUU.

CtpykTypa coaep:kaHusi MPOrpaMMbl MO XUMHUU cPopMHUpoBaHa HAa OCHOBE
CUCTEMHOro moaxoja k e€ usydeHuto. CojepkaHue CKIaJbIBA€TCS U3 CUCTEMBI
MOHATUN 0 XUMHUUYECKOM DJIEMEHTE M BEILIECTBE U CUCTEMBI TOHATUI O XMMUYECKOM
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MpPEICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOT'O YUYE€HUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akoHa JI. M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XVIMUU;

— YYEHHS O CTPOCHUU aTOMAa U XUMHYECKOM CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJIMTHYECKON JUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS pPACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YpOBHS K JPYroMYy, BBITIONHSS (PYHKIIUM OOBSCHEHHS U IPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYy4YECHUS
U3Yy4aeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABIAIONICH HAYYHOM KapTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW MNpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeToJaM TMO3HaHUA B Hayke. M3ydeHue XMMHUU MNPOUCXOIUT C MPHUBICUYCHHEM
3HAHUW U3 paHee M3YYEHHBIX Y4YEOHBIX mpeAMeTOB: «OKpyX Aol MUpY,
«buonorus. 5-7 xknacce» u «Puszuka. 7 Kiaccy.

[Ipy w3ydyeHHH XUMHUH TPOUCXOAUT (OPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKOM HAayKu Kak 00JIaCTHU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOU
NESATETbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amadya ydyeOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XHMHUYECKUX
3HAHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,



JOCTYIHBIX O0OOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa, s3bIka HayKd, B
OpUOOIIEHMM K HAyYHbIM METOJaM T[IO3HAaHMsSI TPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Yy4eOHO-TIO3HABATEIBHOM U Yy4e€OHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OCBOEGHUMU MpaBWI Oe30macHOro oOpamieHusi ¢ BELIECTBaMHU B
MOBCEIHEBHOM >KU3HMU.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaYEHUE NPUOOPENIH TaKUE 1EJU, KaK:

— (opMHupOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM a/1lanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJIICHHOCTh OOYy4YeHUs] HA  CHCTEMAaTHYEeCKOe MpUOOIIEHUE
oOy4Jaromuxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHUsI, (POPMUPYIONIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecreueHne yciaoBUi, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUAIOIITUMHUCS
OIbITa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE JUIs
Pa3IUYHBIX BUJIOB JIEITEILHOCTH;

— (opmupoBanre oO0uieil (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAy4YHOU
IPAaMOTHOCTH, B TOM YHUCJIE€ YMEHUUA OOBACHATb W OLICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh WX TPHU PEIICHHH MpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYZIOBOU IEATENBHOCTH;

— ¢opMHpoBaHHWE y OOYy4YaloOIIUXCS T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XHMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJIOTMYECKH
IeJIECO00Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JAESITETBHOCTH B ILEJSAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOIIECH IPUPOLHOU CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHSI OOILEYEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISI U HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHusl.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX ISl H3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaisieT 136 gacos: B 8 kiacce — 68 gacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIHO).



COILEPXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaYaIbLHbIe XUMHYECCKHE TOHATHS

[Ipeamer xumun. Posib XMMUK B KU3HU Y€JIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemectBa. DU3NYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHUE
BeuecTB. [loHsATHE O MeTOAax MO3HAaHUA B XMMUU. YHCTbIE BEIIECTBA U CMECH.
Cnoco0bI pa3jieneHust CMeceil.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKUE DBJeMeHThl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opMmyna. BaleHTHOCTh aTOMOB XHMHYECKHUX DSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHasi Macca.
OtHocuTenpHas MOJIEKYJIsSIpHAsg Macca. MaccoBas 1011 XUMUYECKOT0 3JIEMEHTA B
COEIMHEHUHU.

KomnuectBo BemecrBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3p KOJIIMYECTBA,
Macchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemniectBa. Pacuérel mo Qopmymnam
XUMHUYECKUX COCIMHCHUH.

@u3NUEeCKUEe U XMMHUUYECKHUE SBICHUS. XUMHUUECKas peakuus U €€ MpU3HaAKHU.
3aK0H COXpaHEHHsI MAacChl BEIIECTB. XWMHUYeCKHe ypaBHeHHs. Kiaccubukarms
XUMUYECKUX PEaAKIUN (COeTUHEHMUS], Pa3JI0KEeHHUs, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKCnepuMenm:

3HAKOMCTBO C XMMHUYECKOHN IMOCYJIOH, MpaBujiaMu paboThl B JIaOOpaTOpuu U
npuéMamMu oOpareHus: ¢ JIabopaToOpHBIM O00OPYIOBAHUEM, U3YUCHUE W ONMUCAHUE
bu3MYEeCKUX CBOMCTB 00pa3lloOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
¢busznuecknx (IUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCAIMsI BOJIbI) M XMUMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHUE
MEIHOW TPOBOJIOKH, B3aUMOJICHCTBUE MeNla C KUCIOTOMN) SIBIICHUI, HAOIIOIeHNE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapusi, pa3joKeHUuEe THIPOKCUAa
menu (1) mpu HarpeBaHuu, B3auMo/ieiicTBHE XKee3a ¢ pactBopoM conu meau (1),
U3Y4YCHHE CIIOCOOOB PA3JCICHUs CMECEH: C TOMOIIBI0 MarHuTa, (priIbTpoBaHUE,
BBITIAPUBAHUE, AUCTUIUISIIUS, XpoMaTorpadusi, IPOBeACHNE OYUCTKH MOBApPEHHOMN
conu, HaOMIOJEHHWE W  ONUCAaHUE  Pe3ylbTaTOB  NPOBEIEHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHHE MOJEIEeH MOJIEKYI
(IrapocTepKHEBBIX).

Ba:xxHeiilmue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Bo3gyx — cmech razoB. CoctaB Bo3znyxa. Kuciopon — s7I€MEHT M mpocToe
BerecTBO. Haxokmenue kuciopoma B Tpupone, GU3HUECKHE W XUMHUYECKUE



cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenune kuciaopoga. CrocoObl
MOJIYYEHUSI KUCIOpoJia B JabopaTopud W MPOMBIIUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBoit 3pGhEeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKUE ypaBHEHHUS,
9K30- M JHAOTEPMHUYECKHE pEaKUMU. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/yXa, yCUJIEHHE MAapHUKOBOTO 3 dekTa, pa3pylieHre 030HOBOTO CIIOS.

Bomopon — anemeHr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupoae, (U3NYECKUEe W XHMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbIii 00BEM ra3oB. Pacu€rel Mo XUMHUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbL. Boma kak pacTtBoputenb. PacTBOpBI.
HacepiieHHble ¥ HEHAChIIEHHbIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pactBOopoB B Ipupozie U B )KU3HU 4desioBeka. KpyroBopoT Boabl B MPUPO/IE.
3arps3HeHue NpUpPOAHBIX BoJ. OXpaHa U OUYUCTKA MIPUPOJIHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuil. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  coseoOpasywoniue (OCHOBHBIC, KHUCJIOTHBIC, aM(oTepHbIE) U
HeconeoOpaszyromue. Homenkinarypa okcuaoB. Duszmdeckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lomyduenune okcuaos.

OcHoBanus. Knaccudukanuss oOcCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HomeHkinarypa ocHoBaHuM. DPU3MUECKME U XUMHUYECKHE CBOMCTBA
ocHoBaHuu. [lomyyeHne ocHOBaHUM.

Kucnorel. Knaccudukarnus kucnor. Homenkmarypa kucior. @usndeckue u
XMMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct MetauioB H. H. bekerosa.
[TonyueHune KUcIor.

Conu. HomeHnkiarypa coseil. PU3n4yeckue U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

I'enernueckas CBsI3b MEXK]y KJIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepuMenm:

Ka4EeCTBEHHOE ONPEIECICHUE COJIEPIKAHUS KUCIIOPOAa B BO3AYXE, MOIYyUYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aUMOJICICTBUSI BEHIECTB C KHUCIOPOJAOM U YCJIOBUS BO3HMKHOBEHHS U
npekpaileHuss ropenust (moxapa), O3HAKOMJIEHHME C oOpa3laMHu OKCHIIOB U
ONHMCAaHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHUE, PACMO3HABAHHE U HU3YYCHHE
CBOWMCTB BOJI0poyia (TOpeHHE), B3amMojeicTBre Bojoponaa ¢ okcuaoM menu (1)
(BO3MOYKHO HCIIOJIb30BaHUE BHUEOMATEepUaOB), HaOtOAeHHE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOMN



MAaCCOBOM JI0JIeld paCTBOPEHHOIO BELIECTBA, B3aUMOJICHCTBUE BOJIBI C METAILUIAMU
(HaTpyieM ©  KalblKeM) (BO3MOXXHO HCIIOJb30BaHUE BHUIECOMATEpPUAIIOB),
UCCJIEIOBAaHUE OOpa3IOB HEOPraHWYECKHUX BEHIECTB Pa3IMYHBIX KJIACCOB,
HAOJIIOICHNE M3MEHEHHUSI OKPAaCKH MHIUKATOPOB B PACTBOPAX KHCIIOT W IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa meau (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KUCJIOT C MeETalUlaMHM, PEaKUUd HEUTpAIM3aluu, II0JYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOIO METajjla JAPYIMM M3 PacTBOpPA COJM, PELICHUE
SKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxkHenlne KiIacCchl HEOPraHHMYECKHX
COCIMHEHUN Y.

Hepuoanuyecknii 3akoH u llepuoamyeckass cucreMa XHMHYECKHX
yiementoB JI. U. MengeaeeBa. Ctpoenne aroMoB. XHMHYECKasl CBS3b.
OKHCIUTENTbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble MOMBITKK KiIacCU(PUKAIIMM XUMHUUYECKUX djeMeHTOB. [loHsiTue o
IPYIINAaX CXOIHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbL,
raJIOreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIe 00pa3ytoT aM(pOTEepHBIE OKCHUIBI
Y TUJPOKCH/IBL.

[lepuognueckuii 3akoH. [lepuoanueckas cucremMma XMMHUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas u  JJIUHHONEpUOAHAs  (HOPMBI
[Tepuoguueckoit cuctembl xumuueckux saemMeHToB [[. M. MenneneeBa. [leprobr
u rpynnbl. DHU3NYECKUN CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB NEpPUONA U
TCPYMNIbI 2JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
AJEKTPOHHBIX  O00OJOYeK aToMoB  TMepBbiX 20 XMMHYECKHUX  DJIEMEHTOB
[lepnognueckonn cucremsl [[. M. MenaeneeBa. XapakTepuUCTUKA XHUMHYECKOTO
BJIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUSl paJinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAUIMYECKUX CBOMCTB 110 TPYIIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [leprnoanueckoil CUCTEMbI XUMUUECKUX
DJIEMEHTOB IS Pa3BUTHUS HAaykh W mpakTuku. . V. MeHneneeB — y4y€HbIM U
rpa)KJaHUH.

Xumuueckast cBsizb. KoBalieHTHast (HOJisipHAasT YW HEMNOJSPHAs) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okucieHuss.  OKHUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMM.
[Iponecchl okucaeHust U BOCCTaHOBIIEHUs. OKUCIUTENU U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe o0pas3lloB BEINIECTB META/UIOB M HEMETAJIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pacTBOPaMM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIIBITOB,



WUIFOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAaKLUN
(ropeHue, peakluu pa3ioKeHUsl, COCAMHEHUS).

Meosicnpeomemmnule ceasu

Peanuzanusa MeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHH B 8 Kilacce
OCYULIECTBJISIETCS. 4Yepe3 HCMOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
NOHATUN, TAK W MOHSATHUM, SIBISIOMINXCS CUCTEMHBIMU JUISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OO01mure ecTecTBEeHHO--HAyYHbIE MOHATHS: HAYYHbIN (PakT, TUIIOTE3a, TeOpus,
3aKOH, AaHallu3, CHUHTE3, Kiaccu(dukauus, MEePUOJUYHOCTb, HaOJO/IEHNUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBICHUE.

dusznka: Marepusi, aTroM, O3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHI,
W30TOIbI, PAJMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, COoMHIE.

buonorus: dborocunres, apixanue, onocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MUHEpaNbl, TOPHbIE MOPOJBI,
NIOJIE3HBIE UCKOIIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMUMH4YeCKasi peaKuus

[lepnognueckuii 3akoH. [leproanueckast cucTeMa XUMUYECKHUX dJIEMEHTOB /1.
N. MenneneeBa. CTpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOICTB
XUMUYECKUX DJJIEMEHTOB IME€PBBIX TPEX TNEPUOMOB, Kalus, KajdblUusi M UX
COCAMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM »JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOEHHEM MX aTOMOB.

CrpoeHue BeliecTBa: BHJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMUECKON PEIIETKU U
BHUJa XUMHUYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKHUX BEUIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJAcCaM HEOPTaHUYECKUX
COCIMHEHNH, TEHETUYECKas CBsI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarys XuMAYeCKUX peakiuid Mo pa3auIHbIM MPU3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEHIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHMIO CTETeHEeW OKUCIEHUS XMUMHYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U SHIAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [[oHATHEe O TOMOreHHBIX U T'€TePOrEeHHBIX
peakuusx. [lonsstne o karammse. [loHsTHe 0 XuMHUecKOM paBHOBecHH. DaKTOPHI,



BJIMAIOIIMUEC Ha CKOPOCTb XUMHUYECKOU p€akun " II0JOXKXCHHUC XHMHNYCCKOI'O

paBHOBECHSL.
OKHCIIUTENHbHO-BOCCTAHOBUTEILHBIE  PEAKIMM,  JJIGKTPOHHBIM  OajaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHOU peaKuunH. CocraBienue YpaBHEHU

OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMM €  HCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IIEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3Mm AuccoLMalKi BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XUMHUYECKOM cBsizu. CTeneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JEKTPOIUTHI.

Peakiiun noHHOTrO OOMeHa. Y CIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAaIllEHHbIE MOHHbIE YpaBHEHHs peakuuil. CBoWCTBa KHCIOT,
OCHOBAHMM U coleil B CBETE€ MPEACTaBICHUH 00 AIEKTPOIUTUUECKOMN
nucconuanuu. KauecTBeHHbIE peakiiud Ha MOHBI. [IoHATHE O TUAPOIH3E CONEN.

Xumuueckuit IKCnepumMenm:

O3HAKOMIICHUE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEJOBAaHUE 3aBUCUMOCTU CKOPOCTU XMMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE AJIEKTPOIPOBOIHOCTHU
pacTBOpPOB BEIIECTB, MPOLECCAa AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEH
(BO3BMOKHO  HCIIOJB30BaHHE BHUIEO MAaTEpHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX — MNpPU3HAKU  MPOTEKaHWs  peakUMid  HMOHHOro  oOMeHa
(oOpa3oBaHue ocajika, BBIJIEJICHUE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pa3joKEeHHs, COSAMHEHUs), paclio3HaBaHUE HEOPraHMYECKUX
BELIECTB C IIOMOIIbKD KAUYECTBEHHBIX pEAKIMid Ha HOHbI, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJibl 1 X cOeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aUMOJICCTBHE C MeETAJIaMH, HEMeTajUlaMM, IIeJIoYaMu). XJIOPOBOIOPOI.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, INOJIYyYEHHE, NMpUMEHEHHe. [lelicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OpPraHW3M YejIoBeKa. BakHelmue XJIOpuAbl U HX
HAaXO0XKJICHUE B IIPUPOJIE.

Ob6mas xapaxktepuctuka 31eMeHTOB VIA-rpymmbl. OcoO0eHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (U3MUYEeCKHue CBOICTBA
IPOCTHIX BEUIECTB — KUCIOPO/A U Cephbl. AJUIOTPOITHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUUecKHe cBoicTBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
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XUMHYECKHUEe CBOMCTBA. OKCHUIBI Cepbl Kak MPEICTABUTENN KHUCIOTHBIX OKCHIIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHE CBOHcTBa (oOlmue Kak
Npe/ICTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXalle B OCHOBE IPOMBIIIIEHHOIO0 CIoco0a IMOMYy4YeHUs CEPHOW KHUCIIOTHI.
[Iprumenenue cepHo KUCIOThl. COMM CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMs Ha
cynbar-uon. HaxoxneHue cepbl M €€ COENMHEHHN B Mpupojae. XUMUYECKOE
3arpsi3HEHUE OKPYXKalollell cpelbl COeNMHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHUE BO3JyXa U BOJIOEMOB), CIIOCOOBI €r0 PEIOTBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIEHMs. A30T, paCIpOCTpPaHEHHE B MPHUPOJIE,
¢u3nyeckue U Xxumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHE CBOMCTBA, oJdyYeHue U npuMenenue. Conu aMMOHUS,
X QU3MUEecKre U XUMUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHHMs. A30THAasl KHUCJIOTa, €€ TMoJydyeHue, PU3NYeCKue U XMUMHUYECKUE
cBOMcTBa (OOLIME Kak MpEACTaBUTENS Kjacca KHUCJIOT U CHEHU(pHUUECKHE).
Hcnonp30BaHne HUTPATOB M COJEH aMMOHHMA B KaueCTBE MHUHEPAIbHBIX
ynoopennit. XuMu4yeckoe 3arps3sHeHUe OKPYKalolel cpeibl COeTMHEHUSIMU a30Ta
(KUCJIOTHBIE JOXKIM, 3arps3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajutotporiaeie Moaudukanuu (pocdopa, GuzMUEecKkne M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, Pu3nuecKkie U XUMUUECKHUE CBOICTBA,
nonyudenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATLHBIX YA00PEHUIA.

O6mias xapaktepuctuka s1eMeHToB IVA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCICHUA.  YTJIEpod,  aIOTPOMHbIE
Moau(UKalUK, pPacpoCTpaHEHWEe B TpuUpoae, (u3mueckue W XUMHUUYECKHE
cBoiicTBa. AncopOuusi. Kpyrosopor yriepona B npupozae. Okcuibl yriaepozaa, ux
duznuecke W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTaHU3MBI,
NOJy4YEeHUE U NPUMEHEHHUE. DKOJOTUYECKHe MpOOJIEeMbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), runoresa rino0aqbHOrO TMOTEIUICHUS KIMMaTa, MapHUKOBBIN
s dexT. YronbHas kuciaota u €€ conu, ux (PU3NUYECKue U XMMHUUYECKUE CBOMCTBA,
nojlydeHne W TnpuMeHeHue. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEITbCKOM
XO35HICTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble WCTOUYHUKH YIIAEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl UX TMepepaboTku (OEH3WH), UX POJIb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KHUpaxX, OeNKax, yrieBojax — 1 ux
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polM B KM3HM ueJoBeKa. MaTepuaabHOE €IMHCTBO OpPraHUYEeCKuX U
HEOPraHMYECKUX COECTUHEHUH.

KpemHunii, ero ¢usnueckue M XHUMHYECKHE CBONCTBA, IMOJyYeHUE U
npuMmeHeHne. CoenuHeHuss KpemHus B mpupone. OOmme mnpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIOJIH30BAHUE B
OBITY, B MPOMBIIIUICHHOCTU. BakHelilline cTpouTeabHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eToH, kene300eToH. IIpobiiemMpl 6€30macHOrO MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IIOBCEIHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3IloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJISIHON KHUCIOTHI,
NpPOBEJCHUE KAUECTBEHHBIX PEAaKIUN Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX MPOTEKaHHUS, ONBITHI, OTpa)kalllue (PU3NYECKHUEe U XUMUYECKHE CBOMCTBA
TaJIOT€HOB M UX COEJUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAaKOMJICHHME C oOpa3lamMu XJOPHUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
obpasmamMu  ceppl U €€  COEIMHEHUSMU  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMAaTepUalioB), HaOIOACHUE Mpollecca OOyTriuBaHus caxapa Moja JAeHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, U3Yy4eHHE XHMMHUYECKHUX CBOWCTB
pa30aBlIEHHON CEPHOW KUCIIOTHI, MPOBEEHNE KaUeCTBEHHOW peaKIuu Ha cylbdar-
MOH U HaOJIoOJieHHE MpH3HaKa e€ MPOTEKaHWs, O3HAKOMIJICHHE C (U3NYECKUMU
cBOMCTBaMU a3ora, (ochopa M HX COENMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOIydYEeHHE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB aMMHUakKa, IPOBEJCHUE
Ka4yeCTBEHHBIX PEaKIUi Ha MOH aMMOHHUA U Qoc]aT-uoH U H3yuyeHue MPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE  BHJIEOMATEPHUAIIOB), U3Yy4YEHHUE MOJIeJIen
KPUCTAJUIMYECKUX PEIIETOK anMmasa, rpadura, (QyliepeHa, O3HAKOMIIEHHE C
OpPOIIECCOM  aCOPOLUMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTUBOras3a, MojydyeHue, coOUpaHue, pacrlo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCIIOrO rasa, MpoBeJIeHHE KauyeCTBEHHBIX peakluid Ha KapOoHAT U
CWIMKAT-UOHBl M M3YYEHHE [PU3HAKOB MX IMPOTEKAHUS, O3HAKOMJIEHUE C
OPOAYKUMENH CHIMKAaTHOW MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTaIbHBIX
3a1a4 1o TeMe «BaxkHelue HeMeTalibl U UX COeTMHEHUSI.

MeTasniibl 1 MX COCAUHEHUSA

OO0mas xapakTepuCTUKa XMMHUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosnoxkeHuss B Ilepumomnueckon cucreme xuMmuueckux dnemenros /[l M.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meraminueckas CBA3b U
METaJUIMYECKasi ~ KpUCTAJUIMUECKass  PEIETKa.  DJIEKTPOXUMUYECKUU  pAl
HanpsKeHnt metamioB. du3nyueckue U XMMHYECKUE CBOWMCTBA MeTaloB. OO0mue
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crocoObl ToydeHusi metauioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIC
crocoObl 3amuThl UX OT koppo3uu. CruiaBel (CTajib, YYT'yH, JIOPATIOMUHUMN,
OpoH3a) ¥ X NMPUMEHEHHE B OBITY ¥ IPOMBITIIIICHHOCTH.

[Ilenounbie MeTambl: nojioxkeHue B [lepuoguueckor cUCTEME XMMHYECKHUX
anemeHToB JI. M. MenneneeBa, CTpOoeHHUE MX aTOMOB, HAXOXJIEHUE B NIPUPOE.
dusznyecKkue ¥ XMMHUYECKUe CBOMCTBA (Ha mpuMepe HaTtpus U kanus). OKCUIIBI U
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue WIEN0YHbIX METAUIOB M X
COCIUHECHUM.

[[lenouyHo3eMenbHbIE METaJIbl MAarHuii W KajbllUil: MOJ0XKEHHE B
[lepuognueckon cucreMe xumuueckux 3neMeHToB [l. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0XJeHUE B Npupoic. DU3NYECKUE U XUMUYECKUE CBOMCTBA MAarHus
U Kaiblus. Baxheilmue coeauHeHusi Kanblus (OKCUJI, THAPOKCHU, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJtoMUHUH: TIoJio)keHue B [lepuoauueckoi cucTeMe XMMUYECKUX 2JIEMEHTOB
J. N. MenaeneeBa, CTpoeHUE aroma, HaxoxiacHue B mnpupone. dusnueckue u
XUMHUYECKUE CBOMCTBA allOMUHUA. AM(POTEpPHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AJIFOMUHUSL.

Kenezo: nonoxkenue B [lepuoanyeckoit cucteMe XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, cTpoeHHE aToOMa, HAXOXKJIEHUE B mpupone. Pusnmyeckue u
XUMHUYECKUE CBOMCTBA Xkene3a. OKCUIbI, TUIPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U TIOJTYUYCHHUE.

Xumuyeckuii IKCnepumMenm:

O3HAKOMJICHHE C oOpasllaMi METAUIOB W CIUIABOB, HX (PU3WUECKUMH
CBOMCTBaMH, M3Y4YE€HHUE PE3YyJIbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPHATIOB), OCOOCHHOCTEW B3aMMOJIEWUCTBHUS OKCHA
KaJIBIIMS W HATpPUs C BOJOM (BO3MOXXHO HCIIOIb30BaHUE BHJICOMATEPUAIIOB),
WCCJIEJOBAHUE CBOMCTB ECTKOW BOJIbI, MPOIIECCA TOPEHUS Kee3a B KUCIOPOE
(BO3MOXHO  HCIOJB30BAaHUWE  BHUJEOMATEpPUATIOB), TMPU3HAKOB  IPOTECKAHMUS
KAQUECTBEHHBIX PEAKIIMI HA MOHBI: MArHUs, KaJIblKs, AJIIOMUHUSA, IMHKA, JKee3a
(I u xenesza (1), menu (1), HaGMrOICHHE U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAMM HATpUs, Kajduid W Kalblusgd (BO3MOXXHO HCHOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJPOKCHUIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a71a4 10 Teme «BaxHeitmmue
METaJIbl U UX COCAUHEHUS.

XuMHS M OKpPYKAKOLIAA cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOM JXKM3HM 4elOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakiuii B ObITy. [lepBas momolns mpu
XAMHUYECKHX 0KOTaxX U OTPABJICHUSX.
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XHUMHUYECKOE 3arpsi3HEHHE OKpYyKaroulell cpenpl (MpeAesbHas IomycThUMast
KOHIEeHTpalus BeulecTs, aanee — [IJIK). Ponb XxuMuu B pemieHnn 3KoI0ruyecKux
pooJIeM.

Xumuueckuit IKCnepumenm:

U3ydyeHre oOpa3lioB MAaTEepUaoOB (CTEKIJIO, CIUIaBbl METAJJIOB, MOJUMEPHBIE
MaTepHuaJbl).

Mesxcnpeomemmubnie ceéa3u

Peanmn3annsa MeXnpeIMeTHBIX CBsS3€W INPU W3YYEHHM XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIOJIIb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHSATHUH, SBJISIOIINUXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LIUKJIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE IMOHSATHSA: HAY4YHBIM (DAaKT, rumoresa, 3aKOH,
TEOpUs, aHaIu3, CHUHTE3, KIacCUPUKALHUS, TMEPUOJAUYHOCTh, HAONIOJCHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHUE, MOJIENb, SBJICHHUE, NapHUKOBBIN
3 eKT, TEXHOJIOTUSI, MaTEPHAJIBI.

®uznka: MaTepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, MNPOBOJHUKH,
HOJIYNPOBOJHUKHU, JAUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHME BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peleTKa, CIUIaBbl, (PU3NYECKHE BEJIWYUHBI, €AUHUIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, ColHIIE.

buonorus: dorocuHTe3, npixaHue, Ouocdepa, IKOCUCTEMa, MHHEPAIbHBIC
yI00pEHHSI, MUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIIbHbIE BELIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHBIE MOPOJBI,
H0JIE3HbIE UCKONIAEMbI€, TOILIIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE pe3ydbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUS XMMUU B EIUHCTBE y4E€OHOU H
BOCIIUTATENILHON JESITEIbHOCTU B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JAYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPHHITHIMU B
obmiecTBe MpaBWIaMM M HOPMAaMH TOBEIEHHS U CIOCOOCTBYIOT IpolLieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AINN 00Yy4arOIIUXCSl.

JIM4HOCTHBIE ~ pe3yabTaThl  OTPAXalOT  T[OTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATbCA CHUCTEMOM IO3UTHUBHBIX IIEHHOCTHBIX OpHMEHTallUd U
pacUIMpEHNE ONBITA JEATENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuMoTHYECKOr0 BOCIUTAHUS

LEHHOCTHOI'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY
U HAYy4YHOMY HACIEAMIO, IOHMMAHUS 3HAYEHMsS] XMMUYECKOM HAyKH B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(pOpMAIHMEH O
NEPEOBBIX JOCTMKEHHUSIX M OTKPBITUSX MHPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) IPaKIaHCKOT0 BOCTIUTAHUS

OpPECTaBICHUS O COLMAJIbHBIX HOpPMax M MpaBUiIaX MEXINYHOCTHBIX
OTHOULIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOW,  Y4eOHO-UCCIIeNOBAaTEIbCKOM, TBOPYECKOM W JIpPYyrux  BHJAX
JESITENbHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM JEATEIbHOCTH NpHU
BBIMIOJIHEHUN Y4€OHBIX, II03HABATEIbHBIX 3a7a4, BBIIOJIHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUU YYEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TpolLecce HTOW Yy4yeOHOW JesATEeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE U IIOCTYNKH CBOMX TOBAapHUIIE C NO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTABICHUS] O BEUIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTAaBIISAIOLINE
OCHOBY JUIsl TIOHMMAaHHUS CYITHOCTH HAyYHOW KapTHUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHs NPUPOIBI, B3aUMOCBS34X YEIOBEKa C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHbIE HA MOJYyYE€HUE HOBBIX 3HAHMN IO
XUMHH, HEOOXOAUMBbIC A1 OOBSCHEHHS HaOIIOJaeMbIX TMPOILECCOB U SIBICHUH,
MO3HABATENbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIE
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HAaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU
JUTEpaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpEICTBAaMU HMH(OPMAIIMOHHBIX
TEXHOJIOTUM;

WHTEpEC K OOYyYCHHIO W TO3HAHWIO, JIFOOO3HATEILHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K caMOOOpa30BaHUIO, TMPOEKTHOM W  MCCIIENOBATEIbCKON
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTU U YPOBHS OOyYeHHUS B
JTaJIbHEUIIIEM;

4) popMHUpOBaHUS KYJILTYPHI 3T10POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKHM Ha 3JI0POBBIN 00pa3 KU3HU, OCO3HAHUE MOCJEICTBUNA U
HENPUATUE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS aJIKOTOJIsl, HAPKOTHKOB, KypeHUs),
HEOOXOJUMOCTH COOJIIOZIEHUsT TpaBWwi O€30MacHOCTH MpH  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HH;

5) TpyA0BOT0 BOCIIATAHMS :

MHTEPEC K MPAKTHUECKOMY U3yUEHHUIO TTpodeccuii u Tpyaa pa3IndHOro poja,
YBaXEHUE K TPYAYy U pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE TIPUMEHEHMS TMPEJAMETHBIX 3HAHMM MO XWUMHUM, OCO3HAHHBIM BBIOOP
WHAUBUIYaTbHON TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHoi npohecCuoHaIbHON EATEIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B PO ECCHOHATILHOMN Cpejie;

6) IK0JIOrHYeCKOro BOCIIUTAHHUS:

OKOJIOTHYECKH I1€JIECO00pa3HOE OTHONICHHE K TMPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUs, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
O6e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXHMYECKOMY 37I0POBBIO, OCO3HAHHME I[EHHOCTH COOJIIOJICHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS IIPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYAIIUAX,
YTPOXKAIOMIKUX 3JI0POBBIO U )KU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, MOJyYyaeMble MPU M3YYEHUH XUMUU, IS
peLIeHUS 3a/1a4, CBA3AaHHBIX C OKPY’KAIOIIEW MPUPOJHOU CPEAOM, IJISl MIOBBIIIECHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTMUECKUX MPOOJEM M MyTEeH UX PEIICHUs] MOCPEICTBOM METOJO0B XHMUH,
AKOJIOTMYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBAThCA UM B IO3HABATEIbHOM,
KOMMYHHUKAaTHBHOW U COLIUATIbBHON MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMertanmpeaMeTHBIX pE3yJNbTATOB BBIJCISIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHPOBO33pEHUsI  OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHIINT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIIEPUMEHT U JIPYTroe.), KOTOPhIE
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UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYUYHBIX Y4Y€OHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HaHUU W3 ITUX NPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU
HAyYHOU KapTHUHE MHUpPA, U YHUBEpCAJIbHbIC yueOHbIE IeUCTBUS (ITO3HABATENbHEIE,
KOMMYHUKAaTUBHBIC, PETYJIATHBHBIC), KOTOpHIE OOECIeunBalOT (GopMupoBaHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IUJIAHUPOBAHUIO W OCYILECTBICHUIO y4eOHOU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHBbIE YUeOHbIE JelCTBUS

ba3oBble j1ornyeckue AecTBUs:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICT XMMHUYECKHX MOHATUM (BBIICIATh UX XapaKTEpHbIE
NPU3HAKH, YCTAaHABIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSITHUSMH), HCHOJIb30BaTh
MOHSATHUSA JUIsl OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpPUU IS KJIacCU(PUKAIMKM XMMHUYECKUX BEIIECTB U XUMHUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKUE pacCykAeHus (MHIAYKTUBHbBIEC, JEAYKTUBHbIC, 10 aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKJIFOUYEHUS;

YyMEHHE TMPUMEHITh B TIpoOIleCCe€ TO3HAHMSI TOHSITHS (MPEIMETHBIE W
MeTanpeMETHbIE), CHMBOIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMble B XUMUH,
peoOpa3oBBIBaTh IMIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMHUYecKas ¢Gopmylia U YpaBHEHUE
XUMUYECKOW peaKkluv — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIbHBIX MPEICTABICHUI BBISIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC
NPU3HAKH W3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBJISITh ~ OOII[ME  3aKOHOMEPHOCTH, MPUUYMHHO-CJIEACTBEHHBIE CBSI3U U
IPOTUBOPEUHUS B U3YUAEMBIX IIPOLIECCAX U SIBJIICHUSAX.

ba3oBble uccieaoBarebCcKHe AelicCTBUS.

YMEHHE UCIOJIb30BATh IMOCTABICHHBIE BOIMPOCHI B KAay€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXE B KauyeCTBE OCHOBBI JJii (hOPMHPOBAHUSI THUIIOTE3bl 10
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

NpPUOOPETeHHE ONbITa M0 IUIAHWUPOBAHUIO, OPraHWU3allMd W TIPOBEJICHUIO
YYCHHYECKUX OJKCIIEPUMEHTOB, yMEHWE HaOIogaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJILHO MPOrHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 10 pE3yJIbTaTaM IMPOBEAEHHOTO OMBITA, UCCIECAOBAHMS, COCTABISTh OTYET
0 MPOJIETTAaHHOM padoTe.

Pabora ¢ undopmanmueii:

yMEHHE BBIOHMpaATh, aHAIW3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3IUYHBIX BUIOB U (HOPM MPEICTABICHUS, MOIYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJISIpHASL  JINTEpAaTypa XUMHUYECKOTO COJEp)KaHUS, CIPAaBOYHBIE
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nocobusi, pecypcsl WMHTepHETa), KPUTHYECKU OLIEHUBATh MNPOTUBOPEUHMBYIO H
HEJ0CTOBEPHYIO MH(POPMAILIHIO;

yMEHUE TPUMEHSTh Pa3jIudHbIe METOJbl M 3alpoChl MPU MOUCKE U OTOOpE
UHPOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX [JIS1 BBIIOJTHEHHUS
y4eOHBIX U MO3HABATENbHBIX 3a]a4 ONPEAEIEHHOr0 TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJbTYpOH aKTUBHOI'O MCIOJIb30BAHMSI PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMPATh ONTHUMANBHYIO (hOpMYy MpeacTaBieHuss HHGpoOpMau U
WUTIOCTPUPOBATh pELIaeMble 337a4d HECIOKHBIMU CXEMaMu, JHarpamMmMaMu,
IpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE UCHOJb30BaTh M aHAJU3UpOBAaTh B IIpolecce YydyeOHOH u
UCCJIeI0BATEIbCKON JESATENbHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEH NPUPOIHOM
CpeIbl.

KoMMmyHMKaTHBHBIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:

yMEHHUS 3aJaBaTh BOIpPOCHl (B XOJ€ Juanora W (Wid) JIUCKYCCUHU) TIO
CylIeCTBY  oOCyXkaaemMol  TeMbl, (GOPMYJIHpPOBAaTH  CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHMSI MPE/I0KEHHOM 3a1a4H;

YMEHUS  NPEACTABIATh  IOJYYEHHBIE  pe3yibTaThl  ITO3HABATEJIBLHON
NESATENbHOCTY B YCTHBIX W THMCBbMEHHBIX TEKCTaxX; JenaTh I[PE3EHTALHIO
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOrO IKCIIEpUMEHTa (JabopaTOPHOIo OIbITa,
1ab0paTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOEKTA);

YMEHHUA Y4E€OHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
NIO3HABATEIbHOM W HCCIENOBATEIBCKOM  JEATENIBHOCTH  NPU  PEILICHUU
BO3HUKAIOUIUX MPOOJIEeM Ha OCHOBE Y4&€Ta OOLIMX HHTEPECOB M COIrJaCcOBAHUS
no3uui (00CyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMbI», KOOpPIUHALIMS
COBMECTHBIX JICHCTBUM, OIpPEACICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PeryisiTuBHbIE YHMBepcaJbHbIe YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOATENBHO ONPENENIATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYLIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BHIOUpATh HarbOosee 3PPEeKTUBHBIE CITOCOOBI pelIEHUs] YUeOHBIX U
MO3HABATEIBHBIX 3a/1a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEAJIOKEHHBIA QITOPUTM  JEUCTBUA NPU BBINOJHEHUM 3aJaHUN C YYETOM
NOJy4E€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKLUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, yMEHHE
UCIIOJIb30BaTh ¥ aHAJIM3UPOBATH KOHTEKCTHI, MIPEIJIaracMbl€ B YCIOBUH 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI
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B cocrtaBe mnpeaMeTHBIX PeE3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOIO
COJIep)KaHMsl, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON paboueil mnporpamMMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHUCS Hay4YHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI
JNeHcTBHUH, crenuduUecKue JUII TPEAMETHOM 00JacTh  «XHUMHUS», BHUIBI
NEATENbHOCTY MO  TOJYYEHUIO HOBOIO  3HAHUS, €ro HWHTEpHpETalnH,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xon1y oOydenus B 8 kiacce mpeaMeTHbIe pe3yibTaThl HA 6A30BOM YPOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCST YMEHUM:

® PpACKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSATHI: aTOM, MOJIEKYJa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOJIHASE M HEOJAHOPO/AHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi 10JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHYECKasl peakuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCAMHEHUS, PEAKUHH PA3JIOKECHUS, PEaKUUH 3aMENICHUS, PEaKUUU
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBON A((EKT peakiin,
AIpO aTOMa, JJIGKTPOHHBIM CJIOM aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEMOJSAPHAs KOBAJIEHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAacCOBas JOJisl BEIIECTBA
(MporieHTHAas! KOHIIEHTpAIUs) B pacTBOPE;

® JWUIKOCTPUPOBATh B3aHUMOCBA3b OCHOBHBIX XWUMHYECKUX TIIOHSITUA U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

® UCIIOJIb30BaTh XWUMHUYECKYI0O CHMBOJIMKY JJIS COCTaBlieHUs Gopmyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

® OmpeAeNsITh BaJEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHHSX,
CTENEHb  OKUCJIEHUS  JJEMEHTOB B  OHMHAapHBIX  COCAMHEHUSX,
MIPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCy COEAMHEHUN MO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHas M HOHHAs) B
HEOPraHMYECKNUX COETUHEHUSX;

e packpeiBaTth cMbIca llepuogmueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE MEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX MojoxkeHusa B llepuomnueckoi cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HHUSI, 3aKOHA ABOTrapo;

® ONHWCHIBATHh W XapakTepuzoBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3in4yaTh [OHATHUS «TJIaBHas
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noarpymnmna (A-rpynmna)» u «modbouynas noarpynna (b-rpynmna)», maneie u
OOJIBIIIE TEPHUOJIbI, COOTHOCUTh OOO3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnune «llepuomnueckass cucremMa xumuyeckux osnementos Jl. .
MeHnneneeBa» C UHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsj sapa, 00IIee YUCIO IEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

e Kiaccu(puIMpPOBaTh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy U COCTaBY Y4YAaCTBYIOIIUX B pEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D PexTy);

® XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasl OMUCAHUE TPUMEpPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

® [IPOrHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaU€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBpallleHUl B
Pa3IMYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCHUTEIIBHYI0 MOJIEKYJSIDPHYIO W MOJSIPHYIO MAacCChl
BEUIECTB, MAacCCOBYIO JIOJI0 XHWMHUYECKOro »3JeMEHTa 1o QopMyie
COCIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaAKIUU;

® [PUMEHSITH OCHOBHBIE ONEPAIIMU MbBICIUTEILHON JIEATEIbHOCTH — aHaJn3
U CUHTE3, CpaBHEHHE, 0000IeHue, CHUCTeMaTh3aluio, KiacCU(uKaiuio,
BBISIBJICHUE TPUYUHHO--CJICACTBEHHBIX CBS3€M — JJIsi M3y4YEHUS CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJIETUPOBAHUE, HKCIEPUMEHT
(peanbHbIN U MBICIICHHBIN);

e cCjenoBaTh  MpaBWiaM  MOJB30BAHUS  XMMHUYECKOM  IMOCYyAOH |
nabopaTopHbIM  00OpYJIOBAaHMEM, a TaKXKe TMpaBUiIaM OOpamieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BeIEeCTB (BOJAOPOJA H KHCIOPOJA), TMPUTOTOBICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM J0J€d pAaCTBOPEHHOIO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI MO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbIO MHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeiMeTHbIC pe3yJibTaThl HA 0230BOM yPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:
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pPacKpbIBaTh CMBIC] OCHOBHBIX XHMHUUYECKHUX TOHSATHUN: XHUMHYECKUMA
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHBb
OKHUCJICHUSI, XUMUYECKasi peakiys, XUMUYECKasl CB3b, TEIIOBON (P eKT
peakuuu, MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, BJEKTPOJIUTHYECKAS] THUCCOUUAIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaliu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIe W
HEeoOpaTUMBbIE pEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAKIUH,
OKHCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE U  BOCCTaHOBIJICHHE,
aIIIOTpOnus, aM(pOTEePHOCTh, XUMHUYECKasi CBs3b (KOBaJEHTHAs, HMOHHAas,
METaJUIMYECKasi), KPUCTAUIMYECKAsT pEHIETKa, KOPpO3Usi METaJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakiuu, MpeaenabHO JOMyCcTUMas
koHneHTpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TMOHSATUM U
MPUMEHSITH 3TU TOHSATHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAILICHUII;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJii COCTaBJIEHUS (QopMyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OTPEENSATh BaJIGHTHOCTh U CTENEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCIMHEHUSAX PpAa3IUYHOrO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
OTpeAeEHHOMY KJIacCy COeAWHEHUN 1o ¢dopmysaMm, BHII XUMHYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, META/NINUYECKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3apsijl MOHA MO XUMHUYECKON (QopMyle, XapakTep Cpelbl B
BOJHBIX PAacCTBOPAaX HEOPraHUYECKUX COCIUHEHUH, THUIl KPUCTAJUITMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTBA;

packpeiBath cmbica llepmoamueckoro 3akona [[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: ONHUCHIBATh M XapaKTEepU30BaTh
tabnuunyto Gopmy Ilepuonnueckoil CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyarh MOHATUS «rJaBHasg noxarpynmna (A-rpynma)» U «1noOodHas
noarpynna (b-rpynma)», mayble u OOJbIIHME TEPUOABI, COOTHOCHUTH
o0O3HayYeHusl, KOTOpPhIE HMEIOTCS B TEPUOAMYECKON Talnuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj dAnapa, oO0Ilee YHUCIO DJIEKTPOHOB U
pacrpeieieHue HMX MO0 DJIGKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npeAeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;
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KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE peakiuu (10 YUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEIIECTB, MO TEIMJIOBOMY 3(P(EKTy, IO U3MEHEHUIO CTETEHENW OKHCIIECHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOIME W crenudUYecKkrue XUMUYECKHE
CBOMCTBa MTPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEPKIAsA OIMUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKLIUI;

COCTaBJISATh YPaBHEHUS DJIEKTPOIUTUYECKOW JUCCOLUMALMU  KHCIIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO
oOME€Ha, ypaBHEHHMsS peaKUuid, MOATBEPKIAIOUUX CYIIECTBOBAHUE
TeHETUUECKOW CBSI3U MEXIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHA
MOCPEJCTBOM COCTABIJICHHSI JIEKTPOHHOr0 OaaHca ITUX PeaKLUi;
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX NPEBpAIlCHUN B Pa3IUUHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENBHYIO MOJIGKYJSIPHYIO W MOJSPHYIO  MAaccChl
BEIIECTB, MAacCCOBYIO [OJI0 XHMHUYECKOro »JJieMeHTa 1o ¢opMmylie
COEIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YpPaBHEHUIO XUMUYECKON PEaKIuu;

coOnroaTh  MpaBuUja  TMOJB30BAHWSA  XMMHYECKOW  TOCYIOM U
nabopaToOpHBIM  00OpYyIOBaHWEM, a TaKXe IMpaBuUja OOpaImeHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHHUIO
ra3000pa3HbIX BEMIECTB (AMMHAKA U YTIICKUCIIOTO rasa);

MPOBOAUTh  PEAKIMU,  IOJTBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OpOMU-,
uonua-, kapOoHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THAPOKCUI-HOHBI,
KaTUOHBl aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB,;

MPUMEHSTh OCHOBHBIE OINEpPAlMU MBICIUTEIBHON AEATEIbHOCTA — aHAIU3
U CHHTE3, CpaBHEHHE, OOO0OIIEeHHe, CHCTEeMAaTU3allhi0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — IS M3Y4YCHHUS CBOMCTB BEIECTB U
XUMHYECKUX pPEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/Abl TO3HAHUS —
HaAOJIIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (peabHBIA H
MBICJICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBO yacon
Ne HaumeHoBaHMe pa3iesioB U DJIeKTpPOHHBIE (HH(PPOBHIEC)
n/n TeM MPOrPaMMbl Bceero Kontpoanurre Hpakriieckue o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
Paznen 1. IllepBoHayajibHbIe XMMUYECKHE TIOHATHUS
Xumus — BakHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnmoreka [JOK
MPAKTUYECKON ACSITENbHOCTH https://m.edsoo.ru/7f41837c
yeJoBeKa
12 BemectBa 1 xummnueckue 15 1 bu6nmorexa [IOK
peaxiuu https://m.edso0.ru/7f41837¢c
Hroro no pazneny 20
Pasnen 2. Ba:xxHeiimme npeacTaBuTe M HEOPraHMYeCKUX BellleCTB
51 Bosnyx. Kucnopon. I[Tonsitue 6 bubnunorexa [IOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonsitue o kucnorax 8 1 bu6nuorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. Ilonsitue 06 5 1 1 bubnnorexa [IOK
OCHOBaHUSX https://m.edsoo0.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nunorexa [IOK
HEOPraHUYECKHUX COEeTUHCHHI https://m.edsoo.ru/7f41837c
HWroro no pazneny 30



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
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Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux iemeHToB I. U. MenaeneeBa. CTpoenne aToMoOB.

Xumunueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPe€aknuu

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cucrema
3.1 XUMHYECKHX deMeHTOoB JI. 1. 7
Mennene-eBa. CtpoeHue
aToma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

XuUMHUUeCKasd CBA3b.
3.2 OKUCIUTEILHO- 8 1
BOCCTAHOBUTEJILHBIC PEAKITUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

HToro 1mo pasjen 15 bubmuorexa [IOK
P https://m.edsoo.ru/7f41837c
bubnuoreka [IOK
Pesepsnoe Bpems 3

https://m.edsoo0.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 08 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC
KoanuyectBo yacos DJIEKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne i/mt P Konrpoabusie | IIpakTuyeckue (mucpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. BemecTBo 1 XuMH4eckne peakuuu
[ToBTrOopenue u yrinyOieHne 3HaHUN bubnuorexa LIOK
1.1 5 1
OCHOBHBIX Pa3/IejIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuotexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPONUTHYECKAs! AUCCOLIMALIMSL. bu6nmoreka [IOK
1.3 8 1 1
XUMHYECKHE PEaKIii B PaCTBOPAx https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HemeTayibl M UX COeANHEHUS
21 OO6m1as XxapakKTepUCTHKa XUMHUECKUX 4 1 bubmuorexa [JOK
' anemMeHToB VIIA-rpynmsl. ["anoreHs https://m.edsoo0.ru/7f41a636
p | o o 6
' pymst. L€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
vy | e | L ook
. MEHTOB V A-TpyIIITbL. T U UX
" by ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
24| snewenon Nhrpymm. Vineponn : 1 p | BubmoreralloK
' . PYIIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazueny 25
Pa3zgen 3. Mera/uibl M UX COeINHEHU S
but6mmoreka [IOK
A1 I 4
3 Obuwe CroHCTBa METaILIOR https://m.edso0.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueiinme Metayuisl 1 UX COEIUHEHUS 16 https://m.edso0.ru/7f41a636
Hroro o pasueny 20
Pa3zpnen 4. Xumus u okpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuaiisl B )KU3HU YEIOBEKA 3 bubmorexa OK
' - p https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubamorexa LIOK
p P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIIACC
No KoanuectBo yacos Jara JJIeKTPOHHbBbIE HU(PPOBbIE
) Tema ypoka Kontpoabubie | IlpakTuyeckue o0pa3oBaTejibHbIE
n/n Bcero U3YYeHH S
padoThI padoThI pecypcbl

1 [Ipeamet xumun. Ponbs xumuu B 1 Bbu6moreka [JOK
JKU3HHU denoBeka. Tena u Belecrsa 05.09.2024 | https://m.edsoo.ru/ff0d210c

5 [Touarue o MeTomax moO3HAHUA B 1 but6mmoreka [IOK
XUMHUH 06.09.2024 | https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1

3 «[IpaBuna paboTsl B 1abopaTopuu u 1 1 bubnuorexa LIOK
npuéMbI 0OpAIIICHHUS ¢ 12.09.2024 | https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)

4 YucThie BelecTBa U CMECH. 1 bubmuoreka [JOK
CriocoOsI pa3zieneHus: cmeceit 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2

5 <<I£)a31[eneHI/Ie cnI/)Ieceﬁ (Ha mpumepe 1 1 bubmmorexa LIOK

. 19.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU TOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubamorewa LIOK
20.09.2024 | https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTBI. 3HAKH 1 but6mmoreka [IOK
(CHMBOJIBI) XUMHYECKUX DJIEMEHTOB 26.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmmorexa LIOK

27.09.2024 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

28

03.10.2024 | https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
10 BelIecTB. XuMuueckas hopmyra. bubnuorexa LIOK
BaneHTHOCTH ATOMOB XUMHYECKUX 04.10.2024 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.
11 OTHocHTENbHASI MOJIEKYIISIPHAS Bubmmorexa HOK
\acea 10.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas goJist XUMHYECKOTO but6mmoreka [IOK
JJIEMEHTA B COEIUHECHUHI 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomudaectBo BemecTBa. Mob. Bbu6mmoreka [JOK
MonsipHast macca 17.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE but6mmoreka [IOK
SIBJICHUS. XUMHUYECKasl peaKIius 18.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U ycia0BUS NPOTEKAHUS bubmuorexa LIOK
XUMHUYECKHUX PEaKIIHid 24.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MaCChl BEIIECTB. but6mmoreka [IOK
XUMHUECKUE YPaBHEHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
BbruuciieHus: KoJaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSAM buomorera [IOK
. 07.11.2024 | https://m.edsoo.ru/ff0d5708
XUMUYECKHUX PEaKIIHi
Knaccudukamums XxuMuaecKkux
18 peaKuI/HgI) (coeH)JI/IHeHHsI pa3IOKEHUS bubmmorexa LIOK
’ ’ 08.11.2024 = https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
19 M. B. JIOMOHOCOB — y4€HBIii- bu6nuorexa [IOK
sHimknoneauct. O000ImEeHue u 14.11.2024 | https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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cucTeMaTH3aInsI 3HaHUH

Konrtponsnas padora Nel mo reme

bu6moreka [IOK

20 «BemiecTBa U XUMUYECKUE PEAKITHI) 15.11.2024 | https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CoctaB
21 Bo3§yy;a. Kucnopon — snemeHT u bubmorexa [IOK
21.11.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BeuecTBo. O30H
PuU3NYECKUE U XUMUYECKUE
29 CBOICTBa KUCIIOpOAa (peaKIuu bu6mmoreka [JOK
okucieHus, ropenue). I[loustre 06 22.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIaX
Crioco0bI MOTy4eHUsT KHCIIOpO/ia B
23 nabopaTopuu fﬂpOMBIH_IJIerH(iTI/I. Bubmmorexa OK
28.11.2024 | https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kuciaopoaa
TemnoBoit 3 pexT xumuueckoi
24 peaKIiu, MOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHHH, 29.11.2024 | https://m.edsoo.ru/ff0d4790
9K30- M SHAOTEPMHUYECKHUX PEAKITHIX
TomnuBo (He(dTh, Yroiab U METaH).
25 3arpsi3HeI£Heql;03’I[};rxa C1rocoObI iro Bubmmorexa LIOK
’ 05.12.2024 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTrueckas padora Ne 3 mo Teme
26 «I’P}onyquI/Ie u 206I/IpaHI/Ie Bubmmorexa LIOK
. 06.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCJIOpPO/1a, U3yYEHUE er0 CBOWCTBY»
97 Bonopon — aneMeHT u mpocToe bubmmoreka [LIOK
BenecTBo. Haxoxxaenue B mpupoje 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 Bonopoa — anemeHT u mpocToe but6mmoreka [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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BeriecTBo. Haxoxnenue B mpupo;ie 12.12.2024 | https://m.edsoo.ru/ff0d4dd0
DOu3nYeCKue U XUMHUUECKHUE
29 cBoiicTBa Bojopoaa. [lpumenenue bubmorexa LIOK
13.12.2024 | https://m.edsoo.ru/ff0d4ddO
BOJIOpOJA
30 [IoHsATHE O KHCIIOTAX U COIAX bubmmorexa LIOK
19.12.2024 | https://m.edsoo.ru/ff0d50d2
31 Crioco0bI MoTy4eHus: BOAOPOIa B bu6mmoreka [JOK
n1aboparopun 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
32 «IPIOJIytIeHHe u lfc)061/1paHI/Ie BOZIOpOJIA bubmmorexa LIOK
. ’ 26.12.2024  https://m.edsoo.ru/ff0d4f42
W3YYCHHUE €T0 CBOWCTBY
33 MossipHblit 00bEM Ta30B. 3aKOH bubnuorexa LIOK
ABorazpo 27.12.2024 | https://m.edsoo.ru/ff0d542e
Brruncnenus o0n€Ma, KOJIHYECTBA
34 BEIIIECTBA rasa Mo ero N3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Breruucnenus 00b€MOB razoB 1Mo
35 YpaBHEHUIO PEAKIIMKM Ha OCHOBE bubmuorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
36 ®Ou3NYeCKue U XUMHUUECKHUE bu6mmoreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
37 CoctaB ocHoBaHui. [lonstre 06 but6mmoreka [IOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputes. Bu6motexa LIOK
38 HacpImieHHbIC 1 HEHACHIIIICHHBIC

pacTBOpBl. MaccoBas J0J1s1 BEIeCTBa

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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B pacTBOpe

[Tpaktudeckas padora Ne 5 o Teme
«IpuroroBiieHre pacTBOPOB C

Bbub6mmoreka [IOK

39 ompeenéHHON MacCOBOM Jomeit https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
40 Konrponsnas padora Ne2 mo reme bubmmorexa [LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
41 Oxkcupsl: cocTaB, Kiaccudukarms, but6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IT HHUE 1 XUMHUYECKHUE CBOM
42 KI/(I)(J:IJIyOt’IFeHBI:(: OCHOBHL:;: u S Bubmmoreia LIOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
43 OcCHOBaHUSI: COCTaB, but6mmoreka [IOK
KJIacCU(HKALUI, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
m [TonyueHue 1 XuMHUYECKHE CBOMCTBA bubmuorexa LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
45 Kucnotsr: cocraB, kiiaccudukanms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [TonyueHnue 1 XuMHUYECKHE CBOMCTBA bubmmorexa [LIOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa
47 cnocof(SLII) njfmyq)eﬁm XHMHchpK;Ie bubmmorexa LIOK
. ’ https://m.edsoo0.ru/00ad9474
CBOICTBa
[Tpaktuyeckas padora Ne 6. Butorexa LIOK
48 Pemmenune skcriepuMeHTANBHBIX 33724

mo TeMe «OCHOBHBIE KJIaCChI

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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HEOPTaHNYICCKUX COGHHHGHHﬁ)}

I'enernueckas cBsA3b MEKIY

49 KJj1acca €OpraHuYeCcK bubmmorexa LIOK
MU HEOPTaHUYECKUX
B P https://m.edsoo.ru/00ad9a50
COEIUHEHUN
50 O00011eHNE U CUCTEMATH3AIINS but6mmoreka [IOK
3HAHUU https://m.edso0.ru/00ad9ch2
K o6orta Ne3
51 "C()):I:z](s)lj;:l};alilnl;iczf ieo F:I(;;:g::il/lx bubmmorexa HOK
on P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
IT
2 | xuwmcotant snowomeon, Tonmie BuGinorera LIOK
i https://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX dJIEMEHTOB
[lepuoauueckuit 3aKOH U
53 [lepuoanueckas cucrema bu6mmoreka [IOK
XUMHYECKHUX dieMeHTOB J]. 1. https://m.edsoo.ru/00ada52c
Mengeneena
54 Heio o bubmuorexa [IOK
HMOJIbL, TPYIIIIBL, IOATPYIIIBI
PHOJEL, TPYTIHIEL, HOATPYH https://m.edsoo.ru/00ada52c
55 Crtpoenue atomoB. CocTaB aTOMHBIX bu6mmoreka [JOK
saep. M3otormsl https://m.edsoo.ru/00ada342
C 0
TPOEHHUE IJICKTPOHHBIX O onoquu BuGmiorexa LIOK
56 aTOMOB 3JIeMeHTOB [lepuoandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
X
APAKTEPUCTUKA XUMHUECKOTO BuGmorexa LIOK
57 SJIEMEHTA 10 €T0 MOJ0KEHHIO B

[Tepuoauueckoii cucreme /1. U.

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



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

3nauenue llepuonnueckoro 3akoHa
JUISL PA3BUTHS HAYKH U NIPAKTUKU. [].

Bbub6mmoreka [IOK

58 W. MenneneeB — y4€HBIi, megaror https://m.edsoo.ru/00ada96e
U TpaKIaHUH
DNeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [LIOK
59
XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6nmoreka [JOK
60 Hortast ximireckas cBsisb https://m.edsoo.ru/00adac34
61 KoBasieHTHas1 monsipHas XMMUYECKast bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
62 KoBaneHntHas HenossspHas bubnuorexa LIOK
XHUMHYECKasl CBA3b https://m.edsoo.ru/00adaab9
63 CreneHb OKHUCIICHUS Bubmmorexa LIOK
https://m.edsoo.ru/00adae28
64 OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC but6mmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
65 OKHCIUTEIN U BOCCTAHOBUTEIIN Bubmroreia LIOK
https://m.edsoo.ru/00adb076
KontpoabsHas padora Ne4 1o Teme
66 <<CTp(ljeHHe aT(I))Ma. Xumunyeckas Bubmorexa LOK
https://m.edsoo.ru/00adb486
CBSI3bY»
67 PesepBHblii ypok. O6006111eH1E 1 bubmuoreka [IOK
CUCTeMAaTH3aIlHsl 3HAHUI https://m.edsoo.ru/00adb33c
68 PeseprubIil ypok. O6001IcHIE 1 bubmuorexa [JOK

CUCTEMAaTHU3aLs 3HAHUN

https://m.edsoo.ru/00ad9ch?2



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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9 KJIACC
No Koanuecrno yacos Nara JJIeKTPOHHbBbIE HU(POBbIE
i Tema ypoka Kontpoabubie | IlpakTuueckne o0pasoBaTejbHbIE
n/n Bcero U3y4YeHH s
padoTsI padoTsbI pecypcbl
[Iepunonnueckuit 3aKo0H.

1 [lepuoanueckas cucrema 1 05.09.2024 bu6mmoreka [JOK
XUMUYECKHX demeHToB /1. . https://m.edsoo.ru/00adb59e
Menneneena

2 faESSOMepHOCT;E x evero 1 00.00.2024 | Dromaorera LOK

BOMCTB XUMHUYECKUX JIIEMECHTOB .09.
. g https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MIEPHOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 12.09.2024 bubnuorexa [LIOK
HCOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xumudeckoit CBSI?I/I Y TUTIBI 1 16.09.2024 bu6mmoreka [JOK
KPUCTANTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel o Teme

5 «HOBTf)peHI/Ie U yriryoiieHue 1 1 19.09 2024
3HAaHUN OCHOBHBIX Pa3/IeiiOB
Kypca 8 Kiiacca»

6 K;I;f 011:1(41) no paay 1 23.00.2024 = Dromorera LOK
peartl P R https://m.edsoo.ru/00adbch0
npU3HaKaM

7 Heoalfme (;IZKOPOZT: X: M: zecmﬁ 1 26.00.2024 ~ Dommorexa LOK

uu. [ToHsITHE O TOMOTE@HHBIX .09.
peaxtl https://m.edsoo.ru/00adbe9a
U TeTEPOTeHHBIX PEaKLUIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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TlousiTe 0 XUMHYECKOM
paBHOBecuH. DakTOpHI,
BIIMSIOLIAE HA CKOPOCTh

Bbu6mmoreka [IOK

8 30.09.2024
XUMHUYECKON peaKinu u https://m.edsoo.ru/00adc28c
[IOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
9 OxuCIUTENHHO- 03.10.2024 bu6mmoreka [JOK
BOCCTAHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3AEKTPOTUTUYECKOMN
Bbu6mmoreka [JOK
10 nucconuanuu. CHWIbHBIE U clia0ble 07.10.2024 https://m.eds00.ru/00adcd68
AIEKTPOJTATHI
bu6mmoreka [IOK
11 )51 % 10.10.2024
OHHBIC YpABHEHHA peaKiin 0.10.20 https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
bubmuorexa [JOK
12 % 14.10.2024
MpejCTaBeniit 00 0.20 https://m.edsoo.ru/00add5d8
INMEKTPOIUTUIECCKOM
IUCCOIAAIIAT
XUMHYEeCKHE CBOMCTBA COJIEH B
CBETE IMpeJCTaBlIeHUM 00 bu6mmoreka [JOK
13 17.10.2024
AIIEKTPOIUTUIECKON https://m.edsoo.ru/00add8b2
IHMCCOLMAIINN
but6mmoreka [IOK
14 I1 I 21.10.2024
OIATHE O THAPOTHSE COTICH https://m.edsoo.ru/00add9d4
O06o001IeHre U CUCTEMAaTH3aIUs bubmuorexa [IOK
15 3HAHHUU 24.10.2024 https://m.edsoo.ru/00addd12
16 [TpakTrueckas padora Ne 1. 28.10.2024 | bubmmoreka [IOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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«Pemienne 3xkcriepuMeHTaIbHBIX
3a1au»

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

Kontponsnas padora Ne2 o reme

«OJIEKTPOIUTHYECKAS bubnuorexa LIOK
17 07.11.2024
nHUcconnanus. XuMAYECKUE https://m.edsoo.ru/00addecO
peaKkIuy B pacTBOPAX»»
18 Oﬁla: zapi?epﬂfcime cBoiicTBa 1111.2004 ~ PrOmorexa IOK
rajloreHoB. XMMHUYECKHE CBOMCTB 11,
https://m.edsoo.ru/00addfe2
Ha MpUMepe XJIopa
X .
19 K H: pOOZO*’IOPOH ES:?(HZHCMO”C a 14.11.2024 bubmmorexa LIOK
UCIIOTa, XUMUYUCCKUE CBONCTB 11,
o, ’ https://m.edsoo.ru/00ade104
MOJTydeHUE, MPUMEHEHHE
IT 6ota Ne 2
20 teve dloayuen commoii bumorera LIOK
i . . 18.11.20234 | https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4YCHHE €€ CBOMCTBY
21 fﬁifﬁfffff He(;zp ziHeeliﬁhi nn 21112023 ~ Promioreia LIOK
PeATHIL, 8 o https://m.edsoo.ru/00ade488
U3 PEarcHTOB JIaH B N30BITKE
29 OO6m1as xapakTepHuCTUKa bubnuorexa [JOK
aneMeHToB VIA-Tpymims 25.11.20234 | https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(BUKALIUN
23 Cephl. Haxozlcz[eHI/Ie cephl u eé 98.11.2024 bubmuotexa [JOK
COEMHEHHUH B PUPO/IE. https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
CepoBoaopoj, CTpoeHHE,
bu6 OK
24 (bU3nYeCKre U XUMUYCCKHE 02.12.2024 nomoteia 11

CBOMCTBA

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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https://m.edsoo.ru/00ade802
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Oxkcunpl cepol. CepHast KUCIIOTa,

bubmuorexa [JOK

25 05.12.2024
q)mf[ HECKHC 1 XIMHIHCCKHC https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHEHHE
XUMUYECKUE PeaKIIiH, JIeKaIIHe
B OCHOBE TIPOMBIIINICHHOT'O
crroco0a MoTy4eHHs] CEPHOU bubnuorexa [JOK

26 09.12.2024
KHMCJIOTBI. XMMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOICH cpebl
COEIMHEHUSIMU CEePbI

97 Brruncnenne MmaccoBoil nonu 12.12.2024 but6mmoreka [IOK
BBIXO/1a TIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO0mras xapakTepuCTHKA
aneMeHTOB VA-rpynmbl. A30T,

28 aCIPOCTPAaHEHHUE B IPUPOJIE 16.12.2024 bubmmorexa [IOK
Pactipoctp PHPOAE, o https://m.edsoo.ru/00adeea6
(u3uUecKre U XUMHIECKHC
CBOMCTBA
AmMHaK, ero Gu3NYecKue u

29 XUMHUYECKHE CBOMCTBA 19.12.2024 bubmmorexa HOK

’ o https://m.edsoo.ru/00adf004
MOJIYYCHHE W IPUMCHCHHE
30 THeIij; ZP;{:; Ka:Hp;f qu]:ajam 2312.2004 |~ DHommorexa LIOK
4 . ’ o https://m.edsoo.ru/00adf180
U3YYEHHUE €ro CBOMCTB)

31 A30THas KUCJIOTa, E:é buznveckue 96.12.2024 bubmuotexa [JOK
U XUMHYECKHE CBOICTBA https://m.edso0.ru/00adf306
I/ICHOVJIBBOBaHI/IC HUTPATOB U Bu6motexa LIOK

32 coJieli aMMOHHS B KaueCTBE

MUHEPATBHBIX YIOOPEHHIA.

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



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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XUMHUYECKOE 3arpsi3HEHNE
OKpY>KaroIIeu cpeabl
COCIMHEHUSMU a30Ta

®ocdop. Oxeun bochopa (V) u
(dhocdopnas kuciora, puznuecKue

but6mmoreka [IOK

33 1 XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
HOJIy4YeHue
Hcnonb3oBanue pocdaTtos B
34 Ka4yeCTBE MUHEPATIbHbBIX bubmuotexa [JOK
yao0peHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
IpUPOJIHOI cperbl hochaTamu
Yraepon, pacopocTpaHeHNUE B
35 npnpiﬂj qp)nsnrt){ecxrl)/le u bubmorexa LIOK
’ ~ https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA
Oxkcuapl yriaepoja, ux
M3UYECKUE U XUMUYECKUE
36 E)BOfICTBa. DKOJIOru4YecKue Bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
po0JIeMBbl, CBSI3aHHBIE C OKCHJIOM
yriepona (1V)
37 VYronpHas KUcCioTa u €€ cou Bubmmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTuaeckas padora Ne 4 o
38 teme "TlonydyeHue yriekucioro bubmuotexa [JOK
raza. KauecTBeHHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-HOoH"
39 [lepBoHayabHbBIE TOHATHUS 00 bu6nuorexa [IOK

OpraHn4YCCKUX BCHICCTBAX KaK O

https://m.edso0.ru/00ae054e



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

40 Kpewmnwuii u ero coennHeHUS bubmorexa IIOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuotexa [JOK
3a1a4 1o Teme «BakHeinme https://m.edsoo.ru/00ae0bf2
HEMETaJUTbl ¥ UX COCTUHCHHUS
Kontpoasnas padora Ne3 mo tem
42 «I(B)a;(l;(;ﬁmne Eef/[(;TaJ:]I\jIH I/IOI/IXe ) Bubmroreia LIOK
https://m.edsoo.ru/00ae0el8
COCTUHECHUS»
OOmras xapaKTepuCTHKA
XUMHYECKUX PJIEMEHTOB —
43 METaLUIOB. MeTannndeckas CBI3b bubmuorexa [JOK
U METaJUTHYeCKast https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKAs] PELIETKA.
®du3nyecKre CBOMCTBA METAIIJIOB
XHMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUIECCKUN P bubmmorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIPSKEHUH METaJIOB
O01mrre crocoObl MOTyYeHUs
MeTaiioB. CruiaBbl. Berauciaenust
45 M0 YPaBHEHUSAM XUMHUYECKUX Bubmrorexa LIOK
N https://m.edsoo.ru/00ae1156
pEeaKInii, €CJIM OJIMH U3 PEareHTOB
COJICPKUT IPUMECH
46 [ToHsATHE O KOPPO3UU METAILIIOB bubmmorexa LIOK
https://m.edsoo.ru/00ae1278
47 IllenouHBIe METAIIBI but6mmoreka [IOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
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https://m.edsoo.ru/00ae14h?2

48 OKcubl ¥ THAPOKCUJIBI HATPUS U bu6nmoreka [IOK
Kajus https://m.edsoo.ru/00ae14b2
49 [eno4HO03E€MEIBHBIC METAIIBI — bubmuorexa [JOK
KaJIBIHIA ¥ MarHU https://m.edsoo.ru/00ae15e8
50 Baxueiinme coetnHEHNS KAIBIINS bubmmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O606Hj€HI/I€ Y CUCTEMaTH3aIUsI
3HaHUHN
52 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bubmmoreka [IOK
yCTpaHEHUs https://m.edso0.ru/00ae1886
53 THell)v?eI:( {Eggjﬁ:ﬁ?gjﬁbﬁ ?\/I:;)OI[BI bubmorexa HOK
¢é yerpanens” https://m.edsoo.ru/00aelae8
. bu6nuorexa IIOK
>4 AiomHHiil https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIA U bubmuotexa [JOK
THPOKCH/IA https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
> Keneso https://m.edsi.ru/Oanld%
57 OKcubl, THAPOKCUIBI U COJIA but6mmoreka [IOK
xene3a (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 0606leeHHe U CUCTEMAaTH3aIUs
3HaHUH
59 [Tpaktrueckas padorta Ne 7. bubmuotexa [JOK

Pemenne OKCIICPUMEHTAJIBHBIX

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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3a1a4 o teMe «Bakneiimme
METAJIJIBI U UX COCAUHCHUA»

Beruncrienus 1o ypaBHeHUAM
XUMUYECKUX PEAKLUH, €CIIU OJUH

60 W3 PEareHTOB JIaH B M30BITKE WIIH 1 but6mmoreka [IOK
COJICPIKHUT IIpUMECH. Bhraucienus https://m.edsoo.ru/00ae1750
MaCCOBOM JOJTU BBIXOJIa TIPOTYKTA
peakuuu

61 O000111eHrE U cCUCTEMATU3ALML 1
3HaAHUH
Konrtponsnas padora Ne4 o reme

62 «Baxkuenme MeTaJljIbl U UX 1
COCITMHECHUS

63 BeniectBa u maTepualsl B 1 but6mmoreka [IOK
[IOBCEIHEBHOM KU3HU YEI0BEKA https://m.edso0.ru/00ae3f50
XHUMHUUYECKOE 3arps3HEHUE bubnuorexa LIOK

64 . 1
OKPYKArOIIel cpeibl https://m.edso0.ru/00ae4270

65 Ponb xumum B penieHun 1 bubmuotexa [JOK
9KOJIOTMYECKUX MPOOIeM https://m.edsoo.ru/00ae4270

66 PezepBublil ypok. O600111eHNE 1 1 bubnuorexa LIOK
cUCTEMATH3aIUs 3HAHUN https://m.edso0.ru/00ae0d0a

67 Peseprubiit ypok. O6001eHNE U 1 bubmuotexa [JOK
CHCTEMAaTHU3AIINs 3HAHUI https://m.edsoo.ru/00adb33c

68 PesepBublit ypok. O600mmIeHNE 1 1 bubmmorexa [LIOK
CHCTEMAaTH3aLMs 3HAHUI https://m.edsoo.ru/00ad9ch?2

OBLIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A.,
AxnmonepHoe obmiectBo «M3marenscTBo «IIpocBemnieHne»
» Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3narensctBo «IIpocBenieHue»

http://www.prosv.ru/.

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

http://www.prosv.ru/.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET
https://www.yaklass.ru/ ,

https://fg.resh.edu.ru/
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