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MNOACHUTEJBHASA 3AIINCKA

[IporpaMmMa 1O XMMHM Ha YpPOBHE OCHOBHOTO 00I1iero o0Opa3oBaHus
COCTaBJIcHAa Ha OCHOBEe TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeyibHOM MPOTpaMMbl OCHOBHOTO 0011IeT0 00pa3oBaHUs, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepaiabHOl paboueil mHporpaMMbl
BOCIIUTAHUS U C YU4ETOM KOHIEMIUU MPEenogaBaHus yueOHOro npeamera «XuMmus»
B 00pazoBaTeNbHbIX opranuzanusix Poccuiickoit denepanun.

[IporpaMmma mo xumuu Aa€T MOPEINCTABICHUE O MENAX, OOIIed CTpaTeruu
oOydeHusl, BOCHUTAHUS U PA3BUTHS OOydaAIIMXCSI CpPEACTBAMU y4yeOHOTO
npeaMera, yCTaHABIIMBAET o0s3aTenpHOe IPEIMETHOE COJIepKaHue,
NpeayCMaTPUBAECT pACIPECIICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazzienaM M TeMaM MNporpaMMbl 1O XHMHUH, ONPEACNSIET KOJIUYECTBEHHBIE U
KaueCTBEHHbBIC XapaKTEPUCTUKHU cojiep>KaHu, PEKOMEHYEMY IO
NOCJIEA0BATENbHOCTh ~ M3YYEHUSI XUMUM C  YYETOM  MEXKIPEIMETHBIX U
BHYTPHUIPEAMETHBIX  CBS3€H, JIOTUKM  Y4eOHOro  Mporecca, BO3PACTHBIX
0cOOEHHOCTEH  OOydyarIIMXcs, ONpeaAessieT BO3MOXHOCTH — MpeaMeTa  JJIs
peanu3anuu TpeOOBAHMM K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMs, a Takke TpeOOBaHUN K
pe3ynbTaTaM O0yueHHs XMMHHM Ha YpOBHE IieJied M3y4yeHHus mpeaMera U OCHOBHBIX
BUJOB Y4eOHO-TIO3HABATEIbHOM JEATENbHOCTH OO0YyYaIOUIErocs IO OCBOCHHIO
y4eOHOr 0 CofepKaHusl.

3HaHWE XHMHUU CIYXUT OCHOBOW Myt (OPMUPOBAHMS MHUPOBO33PEHUSA
oOyyaromerocs, €ro NpeACcTaBICHU O MaTepUaTbHOM EIWHCTBE MHpPA, BAKHYIO
poib urparT (HopMHpPyeMble XHMHEHW MPEACTAaBICHUS O B3aUMONPEBPALICHUSIX
PHEPruu M 00 DBOJIOLMU BEUIECTB B MPHUPOJE, O MyTSAX pPEIIeHUs TI00aIbHBIX
npo0jieM YCTOMYMBOTO Pa3BHTHS YEIOBEUECTBA — CHIPHEBOM, JHEPIETHUECKOMH,
MUIIEBON U SKOJOTMYECKOM 0€30MacHOCTH, MPoOIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CMOCOOCTBYET  peaju3alud  BO3MOXKHOCTEH  JJIT  CaMOpa3BUTHS |
bopMHUpPOBaHKS KYIBTYPHl JUYHOCTH, €€ 00IIeH U () yHKIIMOHAIBHOW TPAaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarouiuxcsi, HaBBIKOB HUX CaMOCTOATENbHOW  y4eOHOU  JESITEeNbHOCTH,
JKCIIEPUMEHTAIBHBIX U MCCIEJ0BATEIbCKUX YMEHUN, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HEeCCHOHATHHON IEATEIHHOCTH;

3HAaKOMHT CO CHeNuPUKOW HAYIHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPOJbI U YETOBEKA, ABIISIETCS OTBETCTBEHHBIM
TanioM B (OPMHUPOBAHMM €CTECTBEHHO--HAYYHOW I'PAMOTHOCTH O0YyYaroIIHuXcs;



CIocOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJaJ B IKOJIOTUUECKOE
oOpa3zoBaHue 00y4arouuxcsl.

JlanHble HampaBjeHHs B OOY4YEHMHM XMMHUHU O0OecleuuBaloTCs crneuupukoi
colepxaHusi  y4eOHOro  MpeaMera, KOTOPbIM  SBISETCS  MEJaroru4yecku
allalTUPOBAHHBIM OTpak€HUEM 0a30BOM HAYKM XMMHUHU HA ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOI0 00I11ero o0pa3oBaHUs OPHUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOMIMMHUCA CHUCTEMbl IMEPBOHAYATBHBIX TMOHATHH XUMHH, OCHOB
HEOPraHUYECKOW XUMHHM W HEKOTOPHIX OTACJIbHBIX 3HAYUMBIX TOHATHH
OpPraHUYEeCKON XMMUHU.

CtpykTypa cojepKaHHus MPOrpaMMbl IO XUMUU C(HOPMUpPOBAHA HA OCHOBE
CHUCTeMHOro mojaxoja k e€ usydeHuto. Copep’kaHUE CKIAJIbIBAETCS M3 CHCTEMBI
MOHATHUN 0 XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUNA O XUMHUYECKON
peakuuu. O0e O3THU CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbBl IO MPHHIUIY
MOCEA0BATEILHOTO PA3BUTH 3HAHUI HAa OCHOBE TEOPETHYECKHUX TMpEJCTaBICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnyeckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOCHUU aToMa U XUMHUYECKOM CBSI3U;

— TMpeACTaBiCHHM 00 SIEKTPOIUTUUECKOW AUCCOIMAIMM BEIIEeCTB B
pacTBopax.

TeopeTtnueckre 3HaHUS pacCMATPUBAIOTCA HA OCHOBE SMIUPUYECKH
MOJYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATEIBHO OT OTHOTO
YPOBHS K JpPYyromy, BBIMOJHAS (YHKIHH OOBSICHEHUS U TMPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOYKHOCTEW MPAKTUUECKOI0 NPUMEHEHHUS U IMOJTyYEHHUS
U3Y4aeMbIX BEIIECTB.

OcBoeHre mporpaMMmbl MO XUMHH  CIOCOOCTBYeT  (OPMUPOBAHUIO
MPEACTABICHUS O XMMUYECKON COCTABIAIOUICH HAYYHOW KapTUHBI MUpPa B JOTHKE
€€ CHUCTeMHOW NPHUPOABI, IEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAHHUIO WU
METOJaM TO3HaHUA B Hayke. V3yuyeHHe XUMUM NPOUCXOIUT C MPUBJICUCHHEM
3HaHUW U3 paHee W3YUYCHHBIX YYEOHBIX MpeaMeToB. «OKpyXKalOUMil MHP»,
«buonorus. 5—7 knacce» u «Puzuka. 7 Kimace».

[Ipy wu3ydyeHUHM XUMUHU TPOUCXOIUT (QOPMHUpPOBAHUME 3HAHUM OCHOB
XUMHYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JESTeIbHOCTH YeNOBeKa M KakK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIbTYPBHI.
3agadya yuyeOHOrO mpeaMeTa COCTOMT B (HOPMHPOBAHWUU CUCTEMBl XHMHYECKHX
3HAHUW — BXHEUIIMX (aKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX MOJOKCHUMH,
JIOCTYIHBIX O00O0OIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKu, B



OpuoOmIeHNH K HAyYHBIM METOJaM TO3HAHUS TP M3YYCHHH BEIIECTB U
XAMUYECKUX peaKkiuii, B (OPMUPOBAHUM M PA3BUTHUU MO3HABATEIbHBIX YMEHUH U
UX T[PUMEHEHUU B Y4eOHO-TIO3HABATEIbHOM M y4EOHO-UCCIEN0BATENbCKON
NEATEeIbHOCTH, OCBOGHUHU TPaBUI OE€30MacHOr0 OOpalleHus C BEIIeCTBAaMHU B
MMOBCEJHEBHOM KU3HU.

[Tpu M3ydyeHUH XMMHUH HAa YPOBHE OCHOBHOI'O OOILIEro 0Opa30BaHMS Ba)XKHOE
3HAYCHHE MPUOOpeNn TaKkue e, Kak:

— (QopMHUpOBaHHE HWHTEIUIEKTYalbHO pa3BUTOW JHUYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY TPUHATHIO pPEIICHUH,
CTOCOOHOM aTanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBHSIM JKU3HHU;

—  HampaBIeHHOCTh OOydyeHWs Ha  CHCTEMaTHYecKoe MpHOOIIeHHE
00yJaromuxcsi K CaMOCTOSATENBHON TO3HABATEIHHON JEATEIbHOCTH, HAyYHBIM
MeTOoJaM TO3HaHUsA, (OPMHUPYIONUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XHMUH;

— o0ecreyeHne ycloBHUil, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00yUYaIOUIUMUCS
OIBITa Pa3HOOOpA3HOW MAEATENHHOCTH, TO3HAHUS W CAMOIO3HAHHSA, KIIOUYEBBIX
HaBBIKOB (KJIFOYCBBIX KOMIETCHIMI), MMEIOUIMX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUIHBIX BUOB JCATEIbHOCTH;

— (QopmupoBanue oO0me (YHKIIMOHATBPHOH H E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBACHATH ¥ OICHUBATHh SIBICHUS
OKPY)KAIOIIeT0 MHUpPa, WCIOJb3YS 3HAHWUS W OIBIT, MOJyYCHHBIC MPH H3YUYCHUU
XAMUHW, TPUMEHATh WX MPHU pemieHHH TNpobdjJeM B MOBCEIHEBHOW JKWU3HU U
TPYAOBOU EATEIbHOCTH;

— QopmupoBaHne y O0OyYarOIIUXCS TYMAaHHCTUYCCKUX OTHOIICHHI,
NOHUMAHUS [IEHHOCTH XWMHUYECKHX 3HAHHW I BBIPAOOTKH AKOJOTHYECKH
1eNIecO00pa3HOTO TOBEACHUsI B OBITY M TPYJOBOH JEATEIHHOCTH B IEIAX
COXpaHEHUsSI CBOETO 3JJ0OPOBBS I OKPYXKAIOIICH MPUPOTHON CPEJIbI;

— pa3BHUTHE MOTUBAIMM K OOYyYEHHIO, CIMOCOOHOCTEH K CAMOKOHTPOJIIO |
CAMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHS OOILEUETOBEYECKUX  IIEHHOCTEIl,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY NMpOQUIs U HANpaBICHHOCTH JalbHEHIIETo
oOydeHwUsI.

OOmiee uMCIO 4YacoB, OTBEAEHHBIX [UIsI HM3Yy4EHHS XUMUU Ha YpOBHE
OCHOBHOTO 0011eT0 00pa3zoBanwus, cocTaBiuser 136 yacos: B 8 kiacce — 68 gacos (2
yaca B Hememwo), B 9 kmacce — 68 wyacoB (2 waca B HEACHO).



COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B )KU3HU 4€I0BEKA. XUMHUSA B CUCTEME HayK.
Tema wm BemectBa. Pu3NuecKue CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemecTB. IloHdTHEe 0 MeToJax MO3HAHMSA B XMMHUHM. UHCTBhIC BEIIECTBA M CMECH.
CnocoObl pazfienieHus cMecei.

ATOMBI ¥ MOJEKYyJNbl. XUMHUYECKUE 3IeMEHThl. CHMBOJBI XHMHUYECKUX
31eMeHTOB. [IpoCThie U CI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHX JJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTraBa BemlecTB. OTHoOcHTENbHas aToMHas Macca.
OTHocuTenbHas MOJEKYJIdpHas macca. MaccoBasi J0Ji1 XUMHUECKOTO 3JIEMEHTa B
COCIMHEHUH.

KomnuectBo BemectBa. Monbs. MonsapHasd macca. B3anMocCBS3b KOJIHUUYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTtBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCIMHCHUM.

Ou3nuecKue U XUMUYECKUE SIBJICHUS. XUMHUYECKash peaklus U €€ MpU3HaKHu.
3aK0OH COXpaHEHHMS MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHUs. Kiaccuduxarus
XUMHYECKUX Peakluil (COeTMHEHHUS, Pa3JIOKEHNUS, 3aMeIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH TMOCYI0#, mpaBuiaMu paboThl B Ja0OpaTOpUH M
npuémMamMu obpaiieHus ¢ JabopaTOpHBIM 000pyIOBaHUEM, W3YUEHHE U ONMHCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPraHWMYECKUX BEIIECTB, HAOJIOJICHUE
busnueckux (TUTaBjIeHWE BOCKA, TasHWE JIbJla, pacTHPaHHE caxapa B CTYIIKE,
KAIICHHE W KOHAEHCAIUS BOJABI) U XMMHYECKUX (TOPEHHE CBCUM, MPOKATHUBAHUE
MEJHOM TPOBOJIOKH, B3aUMOJIEHCTBUE Mejla C KUCIOTOM) SBJICHUHN, HAONIOACHUE U
ONMHUCAaHHUE TMPHU3HAKOB MPOTEKAHUS XUMHUUECKHUX peakiui (pa3fokKeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, Pa3jIoKEHHE THIAPOKCH]A
menu (Il) mpu HarpeBaHuu, B3amMoeiicTBHE kele3a ¢ pactBopoM comu mean (1),
U3Y4CHUE CIOCOO0OB pa3JIeICHUS CMECEH. ¢ MOMOIIbI0 MarHuTa, (QWIBTPOBAHHE,
BBIIAPUBAHKE, TUCTHUIAIMSA, XpoMaTorpadus, MPoBeJACHUE OYHUCTKH IMOBAPESHHOU
colii, HaAONIOJEHHWE W  ONHUCAHME  PEe3YyJIbTaTOB  MPOBEACHHS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MACChl, CO3JaHHE MOJENICH MOJEKYI
(1apocTepKHEBBIX).

Baxkueiilmue npeacTaBuTe 1M HEOPraHUYECKUX BeleCTB

Bo3ayx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 3JeMEHT W MPOCTOE
BemecTBO. HaxoxaeHuwe Kuciopojaa B Mpupojae, (QU3NUECKHe M XUMHUUYECKHE
cBoiictBa (peakiuu ropenus). Okcuawl. IIpumenenwe kuciaopona. CrocoObl



NOJIydeHUs] KHUCJOopoJa B JIalopaTopud U MPOMBIIUIEHHOCTH. KpyroBopoT
Kucinoposa B npupoje. O30H — aJIOTponHast MOJAUPUKALIMSI KUCIOPOIa.

TennoBoil 3 dPekT XUMHUECKOW peaKkIuu, TEPMOXMMHYECKHE YpaBHEHMUS,
9K30- W SHIOTEPMHUYECKHUE pPEakUuu. TOMIMBO. yroib M METaH. 3arpsa3HeHue
BO3/1yXa, YCUJICHUE MAPHUKOBOTO 3 deKTa, pa3pyiieHue 030HOBOTO CJIOS.

Bomopon — »snmemeHT M mpocToe BemiectBo. Haxoxaenue Bomopoaa B
npupojse, GuU3MUecKue W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonydeHus. Kucnorsl u conn.

Mounsipabiii 005EM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHEHUSM.

O®usnyeckne CcBoWcTBa BOAbl. Boga Kak pacTBOpUTENb. PacTBOpBL.
HacblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBasi 10714 BelIECTBA B pacTBOpe. XUMHUECKHUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponbs pacTBOpOB B Mpupoje U B XKU3HU 4esloBeka. KpyroBopoT BoABI B MPHUPOJE.
3arpsa3HeHue NpupoaHbiX Boja. OXpaHa U 0UMCTKA TPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuneHuid. Oxcuasl. Kiaccuduxanus
OKCHJOB.  cojicoOpasymoiue  (OCHOBHBIC,  KHCJIOTHBIE, aM(OTepHBIE) W
HecosieoOpasytonme. Homenkmarypa okcugoB. @Duszuyeckue W XUMHUYECKHUE
cBOMCTBa OKCUAOB. [lonyueHue okCuIoB.

OcHoBanus. Knaccudukanus ocHOBaHHMM: INENOYM W HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHui. dusznueckue M XUMHUYECKHUE CBOMCTBA
ocHOoBaHuM. [lonydeHne OCHOBaHUM.

Kucnorel. Knaccudukanus kucnor. Homenkinarypa kucnor. dusznyeckue u
XUMUYECKue cBoucTBa KucioT. Psan axkruBHoctu wmeramnoB H. H. bekerosa.
[Tony4yeHune KUCIoT.

Conu. Homenknarypa coneil. @u3ndeckue U XMMUYECKHE CBOMCTBA COJICH.
[Tony4yenue comnen.

['eneTnyeckas cBs3b MEXKY KIACCAMHU HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepUMEHm:

KaueCTBEHHOE ONPEAEIIEHUE COAEPKAHUSA KUCIOPOJa B BO3YyXeE, MOJYUYEHHUE,
coOupaHue, paclmo3HaBaHWE M HW3YYCHUE CBOWCTB KHCIOPOJa, HaOMI0JACHHE
B3aMMOJCMCTBHSL BEUIECTB C KHCIOPOJOM M YCIOBHS BO3HHKHOBEHHUS W
npeKpamieHuss ropeHus (mMokapa), O3HAKOMJIGHHE ¢ o00pa3lamMd OKCHIOB U
ONHCAaHWE WX CBOWMCTB, MOJyu4eHHE, cOOWpaHWe, pacIO3HABAaHUE U HU3YYCHHE
CBOMCTB Bojopoja (ropeHue), B3ammojciictBue Bojopoaa ¢ okcuaom menu (1)
(BO3MOXHO HCIIOJNb30BAHHE BHJIEOMATEpPUANIOB), HAOMIOJEHHE 00pa3I0B BEIIECTB
KOTMYECTBOM 1 MOJb, HCCIEeNOBaHWE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIECHUE PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J0JIEM pacTBOPEHHOIO BEUIECTBA, B3aMMOJECUCTBHE BOJBI C METAJLIAMHU
(HatpueM ®  KambiueM) (BO3MOXHO  HCIIOJIb30BAHUE  BHICOMATCPHAJIOB),



uccienoBaHue 00pa3llOB HEOPraHMYECKHMX BEHIECTB  PA3IMYHBIX  KJIACCOB,
Ha0JII0/IeHuEe U3MEHEHHsI OKPACKU MHIUMKATOPOB B PACTBOpPAX KHUCIOT U IIECJIOYEH,
u3yueHue B3ammojeicTBus okcuuma meaum (I1) ¢ pacTBopoM cepHOH KHCIOTHI,
KHCJIIOT C METa/ulaMH, PEaKkLMi HEeUTpalIu3aluy, I[OJy4eHUE HEpPaCTBOPUMBIX
OCHOBAHH, BBITECHEHHE OJHOTO METaJlla JIPYrMM M3 pacTBOpa COJU, PEUICHUE
ASKCIEPUMEHTANBHBIX 337a4 10 TeMme «BaxHellne KIacchl HEOPraHMYECKHX
COEIUHEHUM».

Ilepnoauyeckuin 3axkon u Ilepuogmyeckass cucTeMa XHUMHYECKHUX
yiemenToB JI. W. MenneaeeBa. CtpoeHne aToMoB. XHMHYECKass CBA3b.
OKHCANTEIbHO-BOCCTAHOBHUTEIbHbIE PEeaKIIUU

[TepBbie TOMBITKU KIACCU(DUKAUM XUMHUECKUX dJeMeHTOB. [loHATHEe o
rpynmax CXOJHBIX OJJIEMEHTOB (IIEIOYHBIE U IIETOYHO3EMEIbHBIE METaJIIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yOT aM(OTepHbIE OKCHUIbI
U TUAPOKCHU/IBI.

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XUMHUECKHUX 3J1eMEHTOB /.
N. MenneneeBa.  Koporkomepuoanas W JUIMHHOTEpUOJAHAsT  (OPMBI
[lepuoanueckon cucrembl xumuuyeckux 3neMeHToB . . Menneneesa. [lepuoas
U Tpynnbl. DU3NMYECKUN CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB IMepHojaa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aroMHbIX saep. M3oronbl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX ~ 000704eKk aromMoB mepBbiXx 20 XUMHYECKHX  3JIEMEHTOB
[lepuognueckonn cucremsl [I. WM. MenneneeBa. XapakTepucTuka XHUMHUYECKOTO
3JIEMEHTA 10 €ro noyioxkeHuto B [lepuonnueckon cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOUCTB 10 IPyNIaM U IepUoiaMm.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuoauyeckoit CUCTEMbl XUMHUUYECKU X
AJIEMEHTOB [JI1 pa3BUTHS Hayku W npakTuku. J[. WM. MengeneeB — y4y€Hbld U
IPaXKIaHUH.

Xumnueckass cBs3b. KoBaneHTHas (TONSApHas W HENOJSPHAS) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHAs CBA3b.

Crenenb  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBHUTENIbHBIE  PEAKLHUU.
[Tpoueccol okHucIeHHs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepuUMeHm:

U3y4eHHe OOpa3loB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJCHCTBHE
TUAPOKCHJAa LHMHKAa C PacTBOpaMM KHCIOT M IIENOYEl, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHwme, peakIy pa3ioKCHHS, COCTUHEHUS).

Mesxcnpeomemmnoie ceasu



Peanuzamus MeXmpeaMETHBIX CBSI3€M NpU U3ydyeHUM XUMHM B 8 Kiacce
OCYUIECTBISIETCA 4Yepe3 HCMOJb30BaHME KaK OOMIUX €CTECTBEHHO--HAaYYHBIX
MOHATHM, TAK W MOHITUH, SABJIAIOIINUXCI CUCTEMHBIMH ISl OTACJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO1mue ecTecTBEHHO--HAYUYHbIE MOHATHA. HAy4YHBIM (akT, rumnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUIHOCTh, HAOIIOICHHUE,
HKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

Ouznka: maTepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHU],
M30TOIbI, PAJAMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKHUI 3apsll, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (U3MUYECKUE BEJIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, 6uocdepa.

'eorpadusa: armocdepa, rumpocdepa, MUHEpaNbl, TOPHbIE TMOPOJBHI,
MOJIE3HBIE UCKOMAEMbI€, TOTINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHUYeCKas peakuus

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa XUMHUECKHUX 3J1eMEHTOB /l.
. MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHYECKUX OJJIEMEHTOB IMEPBBIX TPEX TNEPUOJOB, Kalusd, KalbUusi U HX
COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM »dJIeMEHTOB B llepuoandeckoi
CUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHue BemiecTBa: BHJABl XUMUYECKOW CBA3U. THUIBI KPUCTAIIUYECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUNA KPUCTANIMYECKOW PEIIETKU U
BUJa XUMHUYECKOU CBA3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE
CBOMCTBAa BEIIECTB, OTHOCALIUXCA K PpA3IMYHBIM KJlacCaM HEOPraHUYECKHUX
COCIMHEHUH, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMUIeCKUX PEaKIUil MO Pa3IMYHBIM MpU3HAKaM (IO YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIIMU BEMIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHHIO CTEMEHEH OKHMCIEHUS XMMHUYECKHX DJIEMEHTOB, MO OOPaTHUMOCTH, IO
y4aCTHIO KaTalln3aropa). DK30- M SHIOTEPMHUUECKUE PEAKIINH, TCPMOXUMUICCKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuyeckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakuusx. [loHsATHE O TOMOTE€HHBIX M T€TePOTreHHBIX
peakuuax. [lonstue o karanusze. [lonsaTre 0 XxuMHuueckoM paBHOBecUU. PaAKTOPHI,
BIUSIONIAE HA CKOPOCTh XMMHUYECKOM PpEAKIMH M MOJOKEHUE XUMHYECKOIO
PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOM peaxkuum. CocraBiieHue YpaBHEHUM



OKHCIIUTEIbHO--BOCCTAHOBUTEIbHBIX  PEAKIMid C HCHOJb30BAHUEM  METOJa
AJIEKTPOHHOr0 OalaHca.

Teopus 3JIEKTPONUTUYECKON TUCCOLUALMU. DIEKTPOIUTHI U HEITEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHU3M JHCCOLMALMM BEMIECTB C PA3IUYHBIMHU BUAAMU
XUMH4ecKo# cBs3u. CreneHn auccornuanuu. CuiabHbIe U C1a0ble AIEKTPOIUTHI.

Peakiiuu nonHoro oomeHa. YcCioBHS MPOTEKaHUs pEakIMii MOHHOIO0 OOMEHa,
NOJIHBIE M COKpauléHHblE HOHHBIE ypaBHEHUs peakuuid. CBOHCTBA KHCIOT,
OCHOBaHMA U cOJIel B CBeTe MPEJCTaBICHUM 00 AIEKTPOITUTHYECKON
nuccounanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [[OHATHE O TUAPONIN3E COTEN.

Xumuueckuil IKCnepumenm:

O3HAKOMJIEHHE C MOJAEISAMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHUYECKUX
BCIECTB — META/UIOB M HeMmeTauioB (rpadura ¥ ammasa), CIOKHBIX BEIIECTB
(xmopuma HaTpHs), MCCICIOBAHME 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH peakiluu
OT BO3JCUCTBUS PA3JIUYHBIX (PAKTOPOB, WCCICIOBAHUE DIICKTPONPOBOIHOCTH
pacTBOPOB BEHIECTB, Mpollecca AUCCOLMALMU KHUCJIOT, MIET04Yed U coJyiel
(BO3MOHO  HCIIOJB30BaHHWE  BHJEO  MATCPUANOB), MPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAaHWS  peakIuii  MOHHOro  oOMeHa
(oOpa3zoBaHMe ocajaka, BbIJACICHHE ra3a, oOOpa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKLUM
(ropeHue, peakuuu pa3oXKCHHUS, COCTUHCHHUs), PaClO3HABAaHHE HEOPTaHUYECKHX
BELIECTB C IIOMOIIBIO  KAa4YECTBEHHBIX pEAaKUWW HAa  HOHBI, pELICHHUE
DKCIIEPUMEHTAIBHBIX 3a/]a4.

Hemeranbl 1 MX COeIMHEHU

OOmass xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucienus. CTpoeHune u (pu3MuecKkre CBOWCTBA MPOCTHIX
BCIIECTB — TajloreHoB. XWMHYECKHME CBOMCTBA Ha MpPUMEpPe  XJopa
(B3auMoOJ€licTBUE C MeTajulaMu, HEMETalllaMH, Ieiao4yaMu). XJIOPOBOIOPO/I.
ConsiHag KucinoTa, XMMUYECKHE CBOWCTBA, MOJy4YyeHHeE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOpPOBOJXOPOJA HA OPraHu3M 4YeloBeKa. BakHeWlune XIOpUABI U HX
Hax0JEHUE B IPUPO/IE.

Obmas xapaktepuctuka snemMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHune W (uU3MUECKHe CBOWCTBA
OPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJUIOTPONHbIE MOAU(DUKALIUYA KUCIOPOa
U cepbl. XUMHUecKue cBOMCTBa cepbl. CepoBOIOPOI, CTpOECHHE, (PU3HUECKUE U
XUMHYecKrue CcBOMCTBA. OKCHABI Cepbl KaK MPEICTABUTENH KHCIOTHBIX OKCHJOB.
CepHas  kmcioTta, (Qu3nmyeckme W XUMUYECKHE CBOWcTBa (0o0mmue  Kak
NpPEJCTaBUTENSl KJIacca KHUCIOT W crenududeckue). XUMHUCCKHE PEaKIny,
JeXallue B OCHOBE MPOMBIIIIEHHOIO0 CHOco0a MOJy4eHHS CEPHOM KHUCIOTHI.
[Ipumenenune cepHoi KUCAOTHL. CONKM CEPHOM KUCIIOTHI, KAYECTBEHHAS PEaKlUs Ha



cynbdar-uon. HaxoxaeHue cepbl U €€ COeAMHEHUN B mpupoje. XUMHUECKOE
3arpsi3HEHUE OKPYKAIoWEH Ccpeabl COEAMHEHHUSIMH cepbl (KUCIOTHBIE TOX[IH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro MPeJOTBPALCHHS.

OOmass xapakrepucTuka 3jeMeHTOB VA-rpynmnbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHS. A30T, pacnpocTpaHEHUE B MPUPOJIE,
buznyeckue U xuMH4Yeckue cBoiicTBa. KpyroBopor azora B npupoge. AMMuak, ero
busznuecKkue U XMMHYECKUE CBOMCTBA, MojyueHue u npuMmeHenue. Coiaum aMMOHMUS,
ux QU3nYECKre U XMMUYECKHUE CBOWCTBA, MpuMeHeHue. KadecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasg KucioTa, €€ mojyueHue, (GU3MYecKue M XUMHUYECKUE
cBoicTBa (0OmIME Kak MPEICTABUTENs Kilacca KHUCJIOT M CrHenupuuecKue).
Hcnonb3oBaHre HUTPATOB U COJIEM aMMOHHUS B KadeCTBE MHHEPAJIbHBIX
ynoOpenuit. XuMHUECKOe 3arpsi3HEHUE OKPYKarollel cpejibl COETUHEHUSIMU a30Ta
(KUCIIOTHBIC JOXJHW, 3arps3HCHHE BO3JyXa, MOYBBI M BomoémoB). Docdop,
anjoTponubie Moaudukauuu Gocdhopa, Quanueckue W XUMHUUECKHE CBOICTBA.
Oxcun pocdopa (V) u bocdopHas kuciaora, GU3MIECKUE U XUMUICCKUE CBOWCTBA,
nonyuyenue. McnonpzoBanue GocdaroB B kauecTBe MUHEPAIbHBIX YI00peHU.

OOmas xapakrepuctuka siemeHTOB |V A-rpynnbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTepHble  CTENEHUW  OKHUCJIECHHS.  YTJEepoA,  aNIOTPOIHbIE
Moau(UKAIMK, paclpocTpaHEHUWE B Mpupoae, GU3MYECKHEe U XUMHYECKHUE
cBoiictBa. Ancop6uusa. Kpyrosopor yriepoaa B mpupojae. OKCUIBI yriepojaa, Ux
buszuyeckue W XHMHUYECKHE CBOMCTBA, JEWCTBUE HA JKUBBIE OPraHU3MBI,
MOJy4yeHUue U TMPUMEHEHHE. DKOJOTHYeCKHe MPOOJEMBbl, CBS3aHHBIE C OKCHUIOM
yrnepona (IV), rumore3a r1i100adbHOTO MOTEIUICHHUS KJIMMaTa, MAapPHUKOBBIN
ahdexT. YrompHas KUCI0Ta U €€ CONMU, UX (PU3MUECKUE M XMMHUYECKUE CBOMCTBA,
noilyueHue W TpuMeHeHue. KayecTBeHHas peakuus Ha KapOOHAT-MOHBHI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHayanbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoaa (MeTaH, 3TaH, dTHJICH, alleTUIIEH, 3TaHOJ, TJIMIEPUH, YKCYCHAs KHCIIOTA).
[lpuponHble WCTOYHUKH YIIIEBOAOPOAOB (Yrosib, TPUPOMHBIA Ta3, HEPTH),
OPOAYKTHI WX mepepaboTku (OeH3WH), WX pOJb B OBITY W NPOMBIIUICHHOCTH.
[TonsaTre o OMONMOTHMUECKH BaJKHBIX BEIIECTBAX: JKUpaX, OelKax, yrieBojgax — U uX
poiu B KM3HM 4YelloBeka. MarepuaabHOe €JUHCTBO OPraHUYEeCKHX WU
HEOPraHUYECKUX COECTUHECHUI.

Kpemuwmii, ero ¢Qusnueckue H XUMHUYECKHE CBOWCTBA, IOJyYCHHE W
npumeHenue. CoeauHeHuss kpemMHus B npupoje. OOmmue mnpeactaBieHus 00
okcune kpemuus (IV) m xpemHueBoit kuciore. CHIUKATHI, MX UCIOJIb30BAHHEC B
OBITY, B TIPOMBINUICHHOCTH. BakHelmme cTpouTeIbHBIE MaTEpHaNbl. KEpaMHKa,



CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [IpobireMbl Ge30macHOro MCMOIb30BAHUS
CTPOUTENILHBIX MATEPUAJIOB B MOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3I0OB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCJIOTHI,
MPOBE/ICHNE KAUeCTBEHHBIX PEAKIMM Ha XJOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TMPOTEKaHMs, OMBITHI, OTpa)kalwlnue QU3NYEeCKMe M XUMHUUYECKUE CBOICTBa
rajoreHoB M WX COeAMHCHHH (BO3MOXHO HCIOJIb30BaHKE BHIACOMATEPHAJIOB),
O3HaKOMJICHHE ¢ oOpa3laMd XJOpPUAOB (TaJOreHHIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl u e  coeAMHEHUSMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJIEOMATEPHUANOB), HAOMIOEHUE MpoIllecca OO0YrIMBaHUs caxapa MOJ JEeHCTBUEM
KOHIICHTPUPOBAHHOM  CEpHOM  KUCIOTHI, H3YyYEHHE XUMHUYECKHX CBOICTB
pa30aBJICHHON CEPHOM KHUCJIOTHI, MPOBEJEHUE KaueCTBEHHOW peakiuu Ha cynbdar-
MOH U HAONIOJIeHUE TMpU3HAKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (U3HMUECKUMHU
cBOWcTBaMHU a3oTa, (ochopa W HX COeAUHCHHH (BO3MOYKHO HCIIOJIb30BAHHUE
BUJIEOMAaTepHaioB), oOpa3laMu a30THBIX U (HOChHOpPHBIX YAOOpEeHH, MOoNTyyeHue,
coOupaHue, pacrmo3HaBaHME W U3YYEHUE CBOWCTB aMMHUaka, TMPOBEJICHUE
Ka4yeCTBEHHBIX pEaKIMii HAa MOH aMMOHUA U (HochaT-uOH W U3Y4YEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEbIO
(BO3MOXHO UCII0JIb30BaHUE BHJICOMATEPUAIIOB), U3y4deHue Moenen
KPUCTAJUTMYECKUX peméTok anmasa, rpadura, QysiepeHa, O3HAKOMIICHHE C
MpOIeCCOM aACcOpOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
yCTPOMCTBOM MPOTUBOTra3a, MOJy4YyeHUe, coOMpaHue, pacrno3HaBaHUE U H3yUeHUE
CBOMCTB YTJIEKMCIIOr0 rasa, MpoBeJCHHE KAaYeCTBEHHBIX peakiuii Ha kapOoHAT M
CHJIMKAT-UOHbl W H3yYEHHE T[PU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHHE C
OPOAYKIHMEN CHUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4 1mo teMe «BakHelIne HeMeTauIbl U UX COSIUHEHUI».

MeTaJiibl 4 UX COeINHEHUS

OOmas xapakTepuCTUKAa XMMHYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux mnonoxeHus B Ilepmogmueckon cucreme xumuueckux ssemeHtoB [ .
MenpaeneeBa u crpoeHusi aromoB. CTpoeHHE METa/UIoB. Meraniandeckas CBS3b U
METaJuIMyecKass  KpUCTAIJIMWYECKass  pemeéTka.  DNEKTPOXUMUYECKHA  pAf
HanpsDKeHUH MeTawioB. Ou3nyeckue U XMMUYECKUe CBOMCTBa MeTamwioB. O0mue
crocoObl mojydyeHus: MeTamioB. [loHATHE O KOPpPO3UM METAIIOB, OCHOBHbBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiaBwl (CTalb, YYT'yH, AIOPATIOMHUHHM,
OpoH3a) ¥ NX NPUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

[lemounbie MeTauibl: MoJiokeHHe B Ileproanueckonl cuctemMe XUMUYECKUX
snementoB JI. 1. MengeneeBa, CTpoeHHWE MX aTOMOB, HaXO0XJAEHHUE B IMPHUPOJE.
dusnyeckue U XUMUYECKHE CBOWCTBA (HA MpuUMepe HATpus W Kanus). OKCHUIB U



TUAPOKCUIBI HAaTpuss W Kanusa. lIpuMeHeHMe IIEeNOYHBIX METAIOB W HX
COEIMHEHUM.

[llemouHO3€MENIBbHBIE METAJUIBI MAarHuM W KajJblMK. TIOJOXXEHUE B
Ilepuonuueckon cucreme xumuueckux diemeHtoB J[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaX0XJAeHuEe B mpupoje. PU3ndYecKkre U XMMUYECKUE CBOMCTBA MarHus
U Kajpliug. BaxkHedmue coenuHEeHUs Kanblus (OKCHI, THIPOKCHI, COJIH).
XKeEcTkocTh BOJBI M CTIOCOOBI €€ YCTpaHEeHHUS.

AnromuHuil: nonoxenue B [lepuoauyueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB
JI. . MenpeneeBa, CTpO€HHE aTOMa, HaxoxjaeHue B npupone. duzuueckue u
XUMHYECKUE CBOMCTBA amtOMUHUSA. AM(OTEpHbIE CBOMCTBA OKCU/A U THAPOKCH]IA
ATIOMUHUA.

Keneso: nonoxenue B [lepuoandeckoil cucteMe XUMHUUYECKUX 31€MEHTOB /l.
N. MengeneeBa, CTpOCHME aToMa, HaxoxJeHue B mnpupoge. Ddusnueckue u
XAMHUYECKHE CBOMCTBA kenne3a. OKCHIbI, THAPOKCH B U coiu xese3a (1) u xenesa
(I11), ux cocraB, CBOMCTBA ¥ MOJIy4EHHUE.

Xumuueckuil IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMu METaIOB U CIUIAaBOB, HX (U3UUYECKUMHU
CBOWCTBAMH, H3Y4YEHHE  pE3yJNbTATOB  KOPPO3HMH  METaIoB  (BO3MOXHO
MCIIOJIb30BAHUE BHUJICOMATEPUANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJA
KaJIbIUsl M HATpUsA C BOJOH (BO3MOXXKHO HCIOJB30BAHUE BHUACOMATEPUANIOB),
UCCJICJOBAHUE CBOMCTB KECTKOW BOJBI, IpoLEcca TOPEHUS XKejle3a B KUCIOPOJIE
(BO3MOXKHO  HCIOJIB30BAHUE  BUJACOMATEPUANOB), MPU3HAKOB  IPOTEKAHUSA
KauYECTBEHHBIX PEaKIMi HAa WMOHBI. MAarHus, KajbLMs, aJOMUHUs, LUHKA, JKele3a
(1) u xeneza (I1), mexu (l1), HabrOMEHME U ONMHCAHUE MPOLECCOB OKPAIIMBAHMS
IUIAMCHH MOHAMHU HATpHs, Kaiusd W Kaublus (BO3MOXXHO HCIOJb30BaHHE
BUCOMAaTEPHANIOB), HCCleJoBaHEe aM(DOTEPHBIX CBOWCTB THAPOKCUIA AIOMHUHUS
Y TUAPOKCHUAA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHenmue
METAJIbl U UX COCAUHEHHUS».

XHMHSA U OKPY/KaKWIIAs cCpeaa

BemectBa u marepuasisl B MOBCEAHEBHOW KU3HU YEJIOBEKa. be3omacHoe
UCTOJb30BAHNE BEIIECTB MU XMMHUYECKUX peaknuii B ObiTy. [lepBas momormns mpu
XUMUYECKUX 0)KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarouled cpelnbl (mpenenbHas AOMyCTUMAs
KOHIIeHTpanwus BemecTs, gainee — [1JIK). Poiap XuMuum B pemieHUH dKOJIOTHISCKUX
npo0biem.

Xumuueckuii IKcnepumenm:

U3yueHUe 00pa3IoB MaTepHaoB (CTEKJIO, CIUIABBI METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mesxcnpeomemmnoie ceasu



Peanuzanuss MeXnpeIMeTHBIX CBs3€d NpU U3ydeHHM XuMuu B 9 Kiacce
OCYILECTBISETCA 4Yepe3 UCIHOJb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4HbBIX
HNOHATHM, TaK U MOHATUMN, SABJISIOLMIMXCA CUCTEMHBIMU JJI OTIENbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOT' O IIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHATHUSA: HayuHbI (haKT, TUMOTE3a, 3aKOH,
TEeopus, aHaldu3, CHUHTE3, Kilaccuukanus, TM[EepUOJUYHOCTh, HaOII0aEHuE,
HKCHEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHUE, MaPHUKOBBII
3 (}eKT, TEXHOIOTHsI, MaTepUabI.

®dusuka: wmatepus, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbl, PAaJUOAKTUBHOCTH, MOJEKYJNa, SJEKTPUYECKHH 3apsiji, NPOBOIHUKH,
NOJNYNPOBOAHUKH, JAUIJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBa, I'a3, pacTBOP, pPACTBOPUMOCTh, KpUCTAJUIHYECKAs
pemérka, cruiaBbl, (HU3MUECKHE BEIMYMHBI, €AMHHUIIBI M3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE311bI, CoHIIE.

buonorus: ¢orocuntes, avixanue, Ouocdepa, >KOCHUCTEMa, MUHEPAIbHBIC
ynoOpeHusi, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MuHEpanbl, TOPHBIE TOPOJIBI,
MOJIE3HbIC HCKOTIaeMblIe, TOIJIUBO, BOJIHBIE pecypcehl.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHA IPOI'PAMMBLI 11O
XUMHUHN HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATbI

JIMUHOCTHBIE pE3yJIbTaThl OCBOEHMS TMPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHUs AOCTUTAIOTCA B XO0J€ OOy4YeHHS XMMHHM B €IUHCTBE Yy4eOHOU WU
BOCIUTATEIbHON NESITEIbHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMHU, NPUHITHIMH B
oOlecTBe MpaBWJIaMH M HOpPMaMu TMOBEAEHHUS M CIOCOOCTBYIOT TIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATU3AIUN 00YIaIOIIUXCS.

JIMUHOCTHBIE  PE3yNbTaThl  OTPAXKAKT  TOTOBHOCTh  OOydYarOUIUXCS
PYKOBOJICTBOBAThCS ~ CUCTEMOW TMO3UTHBHBIX I[IEHHOCTHBIX OpHEHTALMU U
pacuMpeHne onbITa ACATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTHYECKOro BOCIIMTAHMA:

[IEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAayuyHOMY HacCIeJWl0, MOHMMAaHUs 3HAUCHUS XUMHUYECKOW HAyKHM B JKHU3HU
COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAAETh NOCTOBEpPHOW HMHPOpMamueil o
MEPENOBBIX JIOCTHIKEHHUSIX U OTKPBITHSAX MHUPOBOM M OTEYECTBEHHOM XHUMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOHCTBE MUpPa M OOIIECTBA;

2) rpakIaHCKOro BOCIIUTAHMSA:

OPEACTABICHUS O COIUAIbHBIX HOpPMax M TNpaBUIaX MEKIUYHOCTHBIX
OTHOIIEHUN B KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Yy4eOHO-HMCCIeIOBATebCKOW,  TBOPUECKOM W JAPYrHX  BHJAX
JCSATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOW COBMECTHOW JEATCIBHOCTH IPH
BBITIOJTHEHUHM Y4eOHBIX, IIO3HABATEJIBHBIX 3a]a4, BBIMOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHHIO
U B3aWMOIIOMOINM B Tpolecce 3TOH Y4eOHOW JESATCIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TIOBEACHHWE M TOCTYNKH CBOUX TOBApHUIIEH C TO3UIUU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT 0 MO3HAHMS:

MHPOBO33PECHUECKHE MPEICTABICHUS O BEIIECTBE M XHUMHUYECKOM pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKM W COCTABISAIOIIUE
OCHOBY [l TIOHUMAHHS CYIIHOCTH HAay4YHOW KapTUHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPa3BUTHS NPHUPOJBI, B3aUMOCBA3SAX YEJIOBEKA C
MPUPOJHON CPEJOH, O POJIM XUMHUHU B MMO3HAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABaTelIbHbIE MOTHBBI, HANPABICHHbIE HA MOJYYEHUE HOBBIX 3HAHWUM 1O
XHMHH, HEOOXOIHMMBIC M1 OOBICHEHHS HAOIIOJaeMBIX IPOIECCOB U SIBICHUH,
MO3HABATENIbHOW, MHPOPMAIMOHHON M YMTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM pabdoThl ¢ y4eOHBIMM TEKCTaMH, CHPaBOYHOM



JUTEePATypoOd, MOCTYIMHBIMH TEXHUYECKHUMH CPEACTBaMH HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYECHHIO W TMO3HAHUWIO, JI0003HATEIBLHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €aMOOOpa30BaHWIO, TPOSKTHOW W  HCCIENOBATEILCKON
JCSATEILHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHS OOy4YEHUS B
JlajJbHEeHNIIeM,

4) popMupoBaHHUs KYJIbTYPbI 310POBb:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHWS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 J>KU3HHW, OCO3HAHHME IOCICACTBHHA W
HETPHUATUE BPEAHBIX MPHUBBIYCK (YHOTPEOICHHUS aaKOroJis, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH COOJIFOJICHUS TpaBUJ  0€30MacHOCTH TNpU  OOpalleHun C
XMUMHUYECKUMH BEIIECTBAMH B OBITY U PeaIbHOMN KU3HHU;

5) Tpy/10BOT0 BOCTIUTAHMSA:

MHTEpEC K MPAKTUYECKOMY M3y4eHHUI0 mpodeccuit u Tpyaa pa3IudyHOTO Poja,
yBaXCHHE K TPYAYy W pe3yjibTaTaM TPYAOBOW JAEATCILHOCTH, B TOM YHCJIEC Ha
OCHOBE TPUMCHEHUS TMPEAMETHBIX 3HAHUW 110 XWMHH, OCO3HAaHHBIH BBHIOOD
MHIMBUIYAJIbHOW TPACKTOPHH MPOJOJDKCHHS 00pa3oBaHUS ¢ yYETOM JIMIHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIICCTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIenHoi npogeccuoHalbHON AESITEIbHOCTH M Pa3BUTUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTbH aJJallITUPOBATHCS B MPOPECCUOHAIBHOM Cpe/e;

6) 9KOJIOrHYeCKOr0 BOCTIMTAHUS

AKOJIOTMYECKH IIesieco00pa3Hoe OTHOIIEHHWE K MPHUPOJAE KaK HCTOYHUKY
’KM3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMUS, MOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
O0e3omacHOoro oOpa3a KH3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3znyeckoMy M TMCUXUYECKOMY 3I0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIOACHHUS
npaBul 0€30MacCHOTO MOBEACHUS MPHU paboTe C BEIIECTBAMU, a TAKXKE B CUTYaIlUAX,
YIPOXKAIOUIUX 370POBBIO U KU3HU JIOJIEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, TOJNy4aeMmble NMPU H3YUCHUU XUMUH, IS
pELIeHHs 3a/1a4, CBA3AHHBIX C OKPYXAIIIEH NMPUPOIHON CPeoH, ISl MOBBILICHHUS
YPOBHS  JKOJOTHYECKOM  KYJNbTYpbl, OCO3HAHHS TJ00aJbHOIO  XapakTepa
IKOJIOTHYECKUX MPOOJIeM W TMyTed WX pEHIeHHS MOCPEJCTBOM METOIOB XHUMUH,
HKOJIOTHYECKOT'0 MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B TO3HABATEJIbHOM,
KOMMYHUKATUBHOMN U COLUAIIBHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

B cocraBe wmerampeaMeTHBIX pE3yNbTAaTOB BBIACIAIOT 3HAYUMBIC IS
dbopMupoBaHusl MHPOBO33pEHHS OOMIEHAyYHBIE MOHATHS (3aKOH, TEOpHs,
NPUHIAI, THIIOTE3a, (aKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U APYTroe.), KOTOphIe
UCTIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax W IMO3BOJSIOT Ha
OCHOBE 3HAHWH W3 3TUX MPEIMETOB (OPMUPOBATH MPEACTABICHHE O IEJIOCTHOU



HAay4YHOU KapTHUHE MHUpPA, U YHUBEpPCAJbHbIC YUeOHbIC JACUCTBUS (TO3HABATEIbHEIE,
KOMMYHHUKATUBHbIE, PEryJIATUBHBIE), KOTOpble 00OecneynBaT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHHUIO U OCYILECTBICHUIO y4yeOHOM
AESITeIbHOCTH.

IMo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIE A€l CTBUS

ba3zoBble jioruyeckue 1eMcTBUA:

YMEHHUSI HUCIOJIb30BaTh MNPUEMBI JIOTHUECKOTO MBIIIICHUS] TPU OCBOCHUU
3HAHUI. PaCKPBIBATh CMBICI XHMHUYECKMX MOHATHH (BBIICIATH HUX XapaKTCPHBIC
NPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C JIPYTUMH TOHATHSMU), UCIOIH30BATh
NOHATHUS JUIsl OOBSCHEHUS OT/ACJIbHBIX (AKTOB U SBJICHUU, BEHIOMPATh OCHOBAHUS U
KPUTEPUU IS KIacCU(PUKAIMU XUMUYECKUX BEIIECTB W XUMHUYECKUX DPEAKIUH,
yCTaHABJIUBATh MPUUYUHHO-CIEJCTBEHHBIE CBSI3U MEXIY OOBEKTaMHU H3ydeHUH,
CTPOUTDH JIOTUYECKHE pacCyxkJAcHUs (MHAYKTUBHBIC, ACAYKTUBHBIE, TI0O aHAJIOTHUH),
JieNIaTh BBIBOJIBI U 3aKJIIOYCHUS;

yMEHHE TPUMEHATh B TMPOIECCe TMO3HAHUS TMOHATHS (TPEIMETHBIE WU
MeTanpeaIMeTHbBIC), CHMBOJINYCCKHE (3HAKOBBIE) MOJIE/H, UCIOIb3YEMbIE B XHMMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XMMUU MOJICIbHBIE MPEJCTaBICHUS —
XUMHYECKUNA 3HAK (CHUMBOJI JJIEMEHTAa), XHMHUYecKas ¢opMyla MU ypaBHEHUE
XUMHUYECKON peaklMd — MpH PelIeHUuH y4eOHO-TI03HABATEIbHBIX 337a4, C YUETOM
TUX MOJENbHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHbIE
MPU3HAKU U3Y4aeMbIX O0BEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX pPEaKIui,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MHPUYUHHO-CIEACTBEHHBIE CBSI3U U
MPOTHUBOPEUHUS B U3YUaeMBbIX MPOIECCAX U SIBICHUSX.

Bba3oBble ucciieroBareJabCcKue 1edCTBUA !

YMEHHE HCII0JIb30BaTh IOCTABIEHHBIE BOMPOCH B KayeCTBE HHCTPYMEHTA
MO3HaHUS, a Takke B KayecTBE OCHOBBI Uil (OPMUPOBAHMSA THUIOTE3BI MO
POBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXICHHUII,

npuoOpeTeHrne OmbITa MO0 IUIAHUPOBAHUIO, OPTaHM3AIMd U MPOBEICHUIO
YYEHHYECKUX OJKCIEPUMEHTOB, YyMeHHEe HaOmogaTh 3a XOJOM Mpolecca,
CaMOCTOSITEIbHO MPOTHO3MPOBATH €r0 pe3ynbTar, (OopMyIHpoBaTh 000OIICHHS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpojeTaHHoN paboTe.

Pabora c undpopmanmeii:

yMEHHUE BBIOMpATh, AHAIU3UPOBATH M MHTEPHPETUPOBATH HHPOPMAILUIO
Pa3TMYHBIX BUAOB W (OPM MPEACTABICHUSA, TIOTYyIaeMyl0 U3 Pa3HBIX HCTOUYHHUKOB
(HayyHO-TIOMYJIApHAs JIMTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHpaBOYHbIE
nocodbus, pecypcbl HMHTepHETa), KPUTHUECKH OIICHHBATh INPOTHBOPCUYUBYIO U
HEJOCTOBEPHYIO uHpopmanuio;



yMEHHE NMPUMEHSTh PA3JIMYHbIE METOJbl M 3aIpOChl IPHU MOUCKE U OTOOpE
UHPOPMALIMM U COOTBETCTBYIOLUIMX J@HHBIX, HEOOXOIUMBIX I BBIIIOJHEHUS
y4yeOHBIX U MO3HABaTENbHBIX 3a]1a4 ONpPEAEIEHHOr0 THIa, NPUOOPETEHUE OMbITa B
o0nacTd  MCHOJb30BaHUA HMHMOPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTHUH,
OBJIaZICHHE KYJIbTYpPO aKTHUBHOI'O MCIOJIb30BAHUS PA3IUUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GOpMYy NpelacTaBiIeHUs UHGOPMAIKU U
WUIIOCTPUPOBATH pEIlaeMble 3aJadyd HECJIOXKHBIMH CXEMaMH, JuarpamMaMu,
apyrumu popmamu rpaduku U X KOMOMHALUSIMU;

yMEHHME MCIOJb30BaTh M AaHAIM3UPOBAThL B Tpolecce yuyeOHOU WU
UCCIIEIOBATENbCKON AESATENbHOCTH MH(DOpPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOr'0 XO034HMCTBa M TpaHCIOPTa Ha COCTOSHUE OKpY’Kaloled MNpUpoaHOM
Cpelbl.

KomMyHuKaTHBHbIEe YyHUBepcaJIbHbIe YYeOHbIe AelCTBUSA:

yMeHHs 3aJaBaTh BONPOCHl (B XoJe nuamora W (WJIM) JUCKYCCHUH) IO
cyumiecTBy  oOCyxgaemMoil  Tembl, (opMynupoBaTh  CBOU  MPEHAJIOKCHHS
OTHOCHTEJIbHO BBITIOJHEHUS MPEITI0KEHHOHN 3a1auH;

YMEHUS  TPEACTABIATH  IOJYYEHHBIE  pE3yNbTaThl  IO3HABATEIbHOMU
ACSATENIbHOCTH B YCTHBIX M MHUCBMEHHBIX TEKCTax; JellaTh MpPe3eHTAIHUI0
pe3yNbTaTOB BBHITIOJHEHUS XUMHUYECKOT0 3KCIepuMeHTa (J1abopaTOpHOro OIbITA,
71a00paTOpHON pabOTHI 1O MCCIETOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHUS y4eOHOro COTPYJHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO3HABATENbHOM W HCCIENOBATEIbCKOM  JEATEIbHOCTH  INPU  PEUICHUH
BO3HUKAIOIIKUX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIaCOBaHUSA
no3uiui (00cyxaeHus, oOMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBUW, ONpEAEICHHE KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJTHEHHOM PabOThI U APYTHE).

PerynsiTuBHbIe YyHMBeEpCaJibHbIe YUYeOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSTENbHO OINPEAENATh LENH JACATEIbHOCTH, IIJIaHUPOBATH,
OCYLIECTBIIATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO
JESTeNbHOCTh, BbIOMpaTh Hanbosee 3 PEeKTUBHBIE CIOCOOBI pemeHUsI YIeOHBIX U
NO3HABATENIbHBIX 3a/a4, CAMOCTOSTENBHO COCTAaBIATh WM KOPPEKTUPOBATH
NPEIOKEHHBI AJITOPUTM JACUCTBUM NPU BBHIIOJHEHWM 33JaHUM C YYETOM
NOJy4YeHHs HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLIEHUBATh COOTBETCTBUE IOJYYEHHOIO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHE
UCIOJb30BaTh U AHAJIU3UPOBATh KOHTEKCTHI, IIPE/JIaraéMble B YCIOBUH 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pe3ynbTaTOB [0 OCBOCHHIO 00s3aTEIbHOrO
CoJlepXaHus, YCTAaHOBJIEHHOI'O0 JaHHOU ¢enepanbHOi pabouelt mporpamMmon,
BBIJICJISIOT: OCBOEHHBIE O0YYalOLIMMUCS Hay4dHbI€ 3HAHUSA, YMEHHUS U CIIOCOOBI



AeicTBui, cneuuduueckue Ui OpeaMEeTHOM obmactu  «XUMHUSI», BUIBI
NEATEIIBHOCTH IO  TMOJYYEHHID HOBOTO  3HAHUA, €ro  HMHTEPIPETAINH,
npeoOpa3oBaHUIO0 ¥ MPUMEHEHUIO B Pa3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUSX.

K xonny o0ydeHnusi B 8 kijacce nmpeiMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJIXKHBI OTpa)kaTh CHOPMUPOBAHHOCTD Y 00YUAIONIUXCS YMEHUM:

e PpAacCKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX MOHATUH. aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJAHOPOJHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHas U
MOJIEKYJIIpHasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0JisI XUMUYECKOT'0 JIEMEHTa B COCIMHEHUH, MOJISPHBIN 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHME, COJb, JJIEKTPOOTPUIATEIbHOCTh, CTEMEHD
OKHUCJICHUS, XUMHYECKas peakuus, KiacCupUKAIUs PEaKIui: peakiuu
COCMHEHHUS, PEAKUHUH pA3J0KECHUS, PEAKIUU 3aMEIICHUs, pEeaKuuu
oOMeHa, 9K30- U IHAOTEPMHUUECKHE PEaAKIUH, TEIIOBON 3P (DeKT peakuuu,
AP0 aToMa, SJEKTPOHHBIM CJIOW aroMa, aToMHas OpOuTalb, pPaIUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIpPHAs M HEMOJSpHAs KOBAJEHTHAasl CBS3b,
WOHHAs CBS3b, MOH, KaTHMOH, aHWUOH, PacTBOpP, MaccoBas J0J BEIIECTBA
(mpoleHTHAs KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHWYECKHUX TOHATHH H
IPUMEHSATH 3TU MOHATHS IIPHU ONMCAHUY BEIECTB U UX MPEBPALICHUN;

e HCIOJB30BATh XHMHUYECKYI0 CHUMBOJHMKY [UIS COCTaBileHUs (opmyn
BEUIECTB U YPABHEHUI XUMHUECKUX PEAKIHIA;

e OTNpEIENiATh BAJIEHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTETICHb  OKHUCJICHHsS  JJEMEHTOB B  OMHApPHBIX  COCIMHEHUSX,
NPUHAIJICKHOCTh BEUIECTB K ONPEAEIEHHOMY KIAcCy COEAUHEHUN IO
GopMmynam, BHA XHUMHYECKOH CBs3M (KOBAJCHTHAss ¥ HOHHAs) B
HEOPraHUYECKUX COEUHEHUAX;

e packpeiBaThb cMbica Ilepuonmueckoro 3akona [l W. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOJUUYECKON 3aBUCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HX NOJNIOKEeHUs B llepunonunueckon cucreme,
3aKOHOB COXPAHEHHsI MAacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUS, 3aKOHAa ABOTaJpo;

e ONHUCHIBATh M XapakTepu3oBaTh TaOnuuHyr Qopmy Ileproguueckoii
CUCTEMBbl XUMHUYECKHX OJJIEMEHTOB: pa3inyarTh MOHATUSA <TJaBHas
noarpynmna (A-rpynma)» u «moboouyHas noarpynmna (b-rpymma)», mMansie u
OoJnplIME TEPUOJbI, COOTHOCUTh OOO3HAYEHHUS, KOTOpPbIE HMEIOTCA B
tabnuie «llepuonuueckas cucrema xumuueckux osiementoB [J[. W.
MeHnneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS ATOMOB



XUMHYECKUX DJIEMEHTOB (COCTAaB W 3apsj sapa, oOIIee YHUCIIO IEKTPOHOB
U pacTpeieICHUE UX MO JICKTPOHHBIM CIIOSIM);

KJIacCU(PUUUPOBATh XUMUYECKHUE AIIEMEHTHI, HEOPraHMYECKHE BEILECTBA,
XMUMHUYECKHE pEeaKIUH (MO0 YUCIY M COCTaBYy YYaCTBYIOLIUX B pEaKLUU
BEI[ECTB, MO TEIJIOBOMY P PEKTY);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIME XUMHYECKHUE CBOWCTBA BEIECTB
pa3IMYHbIX KJIACCOB, MOJATBEPXkAAsl ONMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEaKIU;

MPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT MX Kauy€CTBEHHOT O
COCTaBa, BO3MOXHOCTH TMPOTCKAHWS XUMHUYECKUX TMPEBpAIICHUNA B
Pa3IUYHBIX YCIOBUSX,

BBIYUCIIATH OTHOCUTEIbHYIO MOJEKYJISPHYIO M MOJSPHYIO Macchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHMYECKOr0 JJIeMEHTa 1o Qopmyie
COEJIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PacTBOpE, MPOBOAUTH PACUETHI
10 YPaBHEHHUIO XUMUYECKON PEaKIIHH;

NPUMEHSTh OCHOBHBIE OINEPAIMi MBICIUTEIbHON NEATENbHOCTH — aHaIu3
M CUHTE3, CpaBHeHHE, 0000IleHHEe, CUCTeMAaTH3allHio, Kilaccuukaiuio,
BBISIBJICHUE MPUYMHHO--CIICICTBEHHBIX CBSI3€M — ISl U3Y4YCHHUS CBOWCTB
BEUIECTB M XHMHYECKUX PEaKlIMil, €CTECTBEHHO-HAYYHbIE€ METO/bI
MO3HaHUS — HaOMOIeHUue, U3MEpPEeHHe, MOJEIUPOBaHUE, JKCIEPUMEHT
(peabHBIN U MBICTCHHBIN);

ClIeOBaTh  NpaBUjaM  [OJb30BAHUS  XUMHUYECKOW  TOCYOOHM U
nabopaTopHbIM 000OpYAOBaHMEM, a TakXKe IpaBujiaM oOOpalieHus C
BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMU 1O BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHX OMNBITOB MO TOJYYEHHUIO U COOMpAHUIO
razoo0pa3HbIX BellecTB (BOAOPOAAa W  KHCIOPOJA), MPUTOTOBICHHIO
pacTBOPOB C ONPEAECIEHHON MAcCOBOW JOJIEH pacTBOPEHHOIO BEIIECTBA,
IJIaHUPOBaTh M MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTBHl IO
pacno3HaBaHUIO PACTBOPOB LIENOYEH U KHUCIOT C MOMOILIbIO MHIUKATOPOB
(makmyc, dpeHoaPTaNIeHH, METHIIOPAHXK U IPYTHE).

K xonmy oOydenus B 9 kjiacce mpeaMeTHBIEC PE3yIbTaThl HA 6A30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHHINA:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHUYECKHX TOHSTHI: XUMHUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTHOH, aHUOH, NPOCTOE BELIECTBO,
CIIOXHO€ BEIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl Peaklus, XUMUYecKasi CBsI3b, TEIJIOBOU 3P ekt
peakuuu,  MOJb,  MOJAPHbIA  OOBEM,  pacTBOp,  BJIEKTPOJHUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs JAMCCOLMANMS, PEAKIUH HOHHOIO
oOMeHa, Karaau3aTtop, XUMHUYECKOE€ paBHOBECHE, O0OpaTUMble U



HEOOpaTUMbIE PEAKIUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHbBIE pEaKIIUH,
OKUCIIUTENb,  BOCCTAHOBUTENIb,  OKUCJIEHHME H  BOCCTAHOBJICHUE,
auIoTponus, aM(QOTEpPHOCTh, XMMHYECKass CBS3b (KOBaJICHTHAas, WOHHAaf,
MeTaJUIMYeCKas), KpHCTALIMYecKas peHIéTka, KOpPPO3Us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, MOpeAeabHO JONMyCTUMAas
konueHtpauus [1JIK BemecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHX TIOHATHH W
NPUMEHSATh 3TH OHATHS IPU ONMMCAHUYU BEIIECTB U UX MPEBPALICHHUI,
UCIOJIb30BaTh XMUMHUYECKYI0O CHUMBOJIUKY JUJISi cOCTaBlieHus (opmyin
BEILECTB U YPABHEHUW XUMHUUYECKUX PEAKIHIL;

OMPEEIISATh BAJEHTHOCTh M CTENIEHb OKHUCICHUS XMMUYECKUX DJIEMEHTOB B
COCMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAMIECKHOCTh BEIIECTB K
onpeaenéHHOMY KJIAacCy COEIMHEHUH 1o (opmyiaM, BHUA XUMHUYECKOM
cBsi3u  (KOBaJIGHTHAs, HWOHHAs, MeETaJJIMUecKas) B HEOPraHHYECKHX
COCIMHECHUSX, 3aps] MOHA N0 XUMUYECKOW (QopMmyre, XapakTrep Cpeabl B
BOJHBIX PACTBOPAaX HEOPraHUYECKUX COEJUHEHUM, TUI KPUCTATIUYECKOM
PEIETKN KOHKPETHOT' O BEILIECTBA,;

packpbeiBaTh cMmbica Ilepuonmnueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE. OINKUCHIBATH U XapaKTEPU30BaTh
TabnuuHyo ¢opmy Ilepuoanueckoil cHUCTEMBbl XUMUYECKHUX 3IIEMEHTOB!
pasnuuaTh TMOHATHSA «ryiaBHas mnoxarpynmna (A-rpymnma)» W «mnobodHas
noarpynmna (b-rpymma)», wmamsle W OOJNbINME TMEPUOIBI, COOTHOCHTH
0003HAUYeHHs, KOTOpPbIE HMEITCA B TEpUOJAMYECKON Tabiuie, C
YUCIOBBIMM  XapaKTEPUCTHKAMH  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB M 3apsa  sapa, oO0IIee YHCIO JJICKTPOHOB |
pacmpeqelieHHe HX 10 3JICKTPOHHBIM  CJIOSAM), OOBSICHATH 0OOIIHE
3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB 3JIEMEHTOB U MX COCIUHEHHUH B
npeaenax MajlblX NEepUOJ0B U INIABHBIX MOJACPYNI C Y4ETOM CTPOEHUSA UX
aTOMOB;

KIAaCCUPUIIMPOBATh XUMUYECKHE DSJIEMEHTHI, HEOPraHMYECKHE BEIIECTBa,
XUMHYECKHUE peakuuu (M0 YHUCIY U COCTAaBY YYacCTBYIOIIMX B PEAKIHU
BEIIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTENEHEH OKHUCICHUS
XAMUYECKIX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOMHME W CHeNuDUISCKUE XHUMHUYCCKUEC
CBOWCTBAa INPOCTBIX M CJIOXKHBIX BELIECTB, MOATBEPXKIAS OINHCAHUE
NpUMEpPAMHU MOJIEKYJSPHBIX U HMOHHBIX YPaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHH;

COCTABJATh YPABHEHHUS DSJIEKTPOJUTUYECKON JHUCCOLMALUUUA  KHCIIOT,
HIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHEHHS pEaKIMi, TOATBEPKAAOIIUX CYIICCTBOBAHUE
TCHETUYECKOM CBSA3M MEKY BEIIECTBAMHU Pa3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTH OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaAKIIUH
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOT'0 OalaHCca dTUX PEaKIUi;
MPOTHO3MPOBATH CBOWCTBA BEHICCTB B 3aBUCHUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHUS XUMHUYCCKUX TIPEBpAIICHHA B Pa3IUIHBIX
YCIOBUSAX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYISAPHYIO ¥ MOJSIPHYI  MacChl
BEIICCTB, MAaCCOBYI JIOJIO XHMHYECKOro »JJIeMEHTa 10 Qopmye
COCJIMHEHUS, MACCOBYIO JIOJNIO BENIECTBA B PacTBOpE, MPOBOIUTH PACUETHI
10 YPaBHCHHUIO XMMHUYECKOW PEaKIInu;

co0Iro1aTh npaBuia MMOJIL30BAHUA XUMHUYECKOU MOCYI0M u
mabopaTopHBIM 000pYJOBaHMEM, a TaKkKe TMpaBujiaa oOOpameHus C
BEIICCTBAMM B COOTBETCTBUHM C HMHCTPYKIHUSAMH TI0 BBIIIOJTHCHUIO
1ab0paTOPHBIX XMMHYECKHX OIBITOB IO TIOJYYECHUIO W COOHMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO Tra3a);

NPOBOJMTH  PEAKIUW,  MOJATBEPXKJAOIIME  KAuyeCTBEHHBI  COCTaB
pa3IMYHBIX BEIICCTB. PACIO3HABATh OMBITHBIM IYTEM XJIOPHUI-, OPOMHUI-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHA-HOHBHI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIC OIEpAIlMUd MBICIUTEIbHOW NEATEIbHOCTH — aHAJIM3
M CHHTE3, CpaBHEHHE, OO0O00IIeHHE, CHUCTEMaTHU3allUi0, BBHISBJICHUE
IPUYUHHO-CJCACTBEHHBIX CBS3€H — M M3YYCHHS CBOMCTB BEIIECTB M
XUMHYECKUX PEaKIHH, €CTeCTBEHHO-HAy4YHBIC METOIbl IO3HAHUS —
HaOJIIOZICHUE, W3MEPEHUE, MOJEIHUpPOBaHUE, SKCIEPUMEHT (pealbHbId H
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacosB
Ne HaumeHoBaHue pa3jaeoB u JuaexTpoHHble (HUpPOBbHIE)
KoHnTpoabHbie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bceero o0pa3oBaTe/bHbIE pecypchl
padoTbI padoTbI
Pa3nen 1. [lepoHayaabHble XUMHUYECKHE TOHATHS
XuMusa — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnunorexa [JOK
' NPaKTUYECKON NeATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemiecTBa 1 xummnueckue 15 1 0 butbnuoreka [JOK
' peakiun https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. BaxHeiilue npeacTaBuTe/ I HEOPraHNYECKUX BelleCTB
21 Bo3znyx. Kucnopoa. Ilouarue 5 0 0 bubnuoteka [IOK
' 00 okcumax https://m.edsoo.ru/7f41837c
Bonopon.Ilonsitue o kuciorax bubnunoreka [JOK
2.2 8 0 1
1 COJIIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [lonsitue 06 bubnunoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE KIIACCHI 11 1 1 bubnanoreka [JOK
' HEOPraHUYECKUX COCIUHECHUHN https://m.edsoo.ru/7f41837c¢
Hroro no pazneny 30

Pa3nen 3. llepuoauyeckuii 3axon u [lepuoguueckas cucrema xumuueckux 3aemenToB JI. U. MenneseeBa. CTpoeHue aToMOB.
Xumnueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE PeaAKIUH



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

[Tepuonnyeckuil 3aK0H U
IIepunoauueckas cucrema

bubaunoreka [IOK

A1 7
3 XUMUYECKUX 31eMeHTOB Jl. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
X .
3 2 OI/IMI/ILIGCKaﬂ CBA3b 8 EI/I6JII/IOT€K8. L[OK
) KHCTUTEIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bubnuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c¢
p 3 butbnnoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



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

9 KJIACC

KosamnyecTBo yacos DJeKTPOHHbIE
HaumeHnoBaHue pa3ie/ioB u TeM uudposbie
Ne n/m P Kontpoasnsie | Ilpakruuyeckue (1upp )
NporpaMMbl Bcero o0pa3oBaTeJibHbIE
padoTbI padoThI
pecypcsbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaku
11 [ToBTOpEHUE U yriyOneHue 3HaHUI 5 1 0 bubnuotexa LIOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnuotexa [IOK
' peaKIiuii https://m.edsoo.ru/7f41a636
13 DIEKTPOJIUTHYECKAS TUCCOIHALIMS. 8 1 1 bubmnorexa [JOK
' XHMMHYECKHE PEAKIH B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pasznen 2. HemeTa/IbI M X COeTUHEHUSA
51 OO6mras XxapakTepUCTUKAa XUMHUUECKHX 4 0 1 bubnuotexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepucTUKa XUMUYECKHX
2.2 sneMeHToB VIA- nbl. Cepa u eé 6 0 0 bubmmorexa [JOK
' FPYTTRL 22P https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO01as XxapakTepuCcTUKa XUMUYECKHX s 10K
uoIMoTEeKA
2.3 VA- . Azor, 7 0 1
DHCMEHTOB FpYIIIEL. ASOT, pocop i X https://m.edsoo.ru/7f41a636
COCIMHEHHUS
OO11ast XapaKTepuCTUKa XUMUYECKUX
24 snemeHToB |VA-rpynmnel. Yriepoa u 8 1 2 bubmnotera LOK
' . PYHIIBL poat https://m.edso0.ru/7f41a636
KPEeMHHUH ¥ UX COCTUHEHUS
Hroro no pazneny 25



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

Paznen 3. MeTaJuibl B HX COCINHCHUSA

. bubnuoreka [JOK
3.1 OO011e cBOMCTBA METAJIJIOB 4 httos://m.edsoo.ru/7f41a636
. bubnunorexa [JOK
3.2 Baxuetimne MeTayuisl 1 UX COECTUHEHUS 16 httos://m. eds00.ru/7f41a636
Hroro 1o pazneny 20
Pasznen 4. Xumus u okpyxammas cpeaa
4.1 BemecTBa 1 MaTepuainl B )KU3HU 4YE€JIOBEKA 3 bubmorera [TOK
' B p https://m.edsoo.ru/7f41a636
Hroro 1o pazneny 3
PesepBHOE BpeMs 3 Brbmrotexa LOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IIOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
KosmmmyecTBO 4acoB DJIeKTPOHHBIE
Ne Mara Hu(ppoBbIE
Tema ypoka Kontpoabnsbie | IlpakTHyeckue
n/n Bcero H3y4YeHHust odpa3oBaTe/ibHbIE
padoTbI padoThI pecypesI
1 [Ipenmer xumun. Poib XUMUH B KU3HU 1 0 0 bubnuoreka [JOK
yenoBeKa. Tena 1 BemecTsa 04.09.2023 | https://m.edsoo.ru/ff0d210c
9 IlonsTre 0 MeTOMaX MO3HAHUS B 1 0 0 butbnunoreka [JOK
XUMUH 09.09.2023 |  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1 «[IpaBuna
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 0 1 bubmmorexa [JOK
oOparieHus ¢ 1abopaToPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 0 0 bubanorexa [IOK
paszeneHus cMeceit 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2 Eub 10K
. uoInoTeKa
5 «Paszenenne cmeceil (Ha npuMmepe 1 0 1 18.09.2023 | hitps://m.edsoo.ru/ff0d28¢8
OYKCTKH MOBAPEHHOM COJIN)» T '
bubnanoreka [JOK
0 ATOMBI i1 MOJICKyIIb! : 0 0 23.09.2023 |  https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE JIEMEHTHI. 3HAKU 1 0 0 bubnanoreka [JOK
(cMMBOJIBI) XUMHYECKUX 3JIEMEHTOB 25.09.2023 |  https:/m.edsoo.ru/ff0d2be8
bubnunoreka [JOK
8 [IpocThle u coXKHbBIE BEllecTBa 1 0 0 30.09.2023 | hitps://m.edsoo.ru/ffod2a6e
9 ATOMHO'MOHeKy.]'IﬂpHOC Y4CHUC 1 0 0 02.10.2023 Bubmuorexa HOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSIHCTBA COCTaBa BEILECCTB.

bubanoreka [IOK
10 Xmvecias opmyna. Bazetrocrs 07.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMUYECKHX JIEMEHTOB
11 OTHOCHUTENIbHASI aTOMHAs Macca. bubnunorexa [JOK
OTHOCHTENbHAS MOJIEKYIISIPHAs Macca 9.10.2023 https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHUYECKOTO bubnuoreka [JOK
3JIEMEHTA B COCMHEHHUN 14.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubnuoreka [JOK
MounspHas macca 16.10.2023 |  https://m.edsoo.ru/ff0d5230
14 du3UUeCKUEe U XUMHYECKHUE SBIICHUS. butbnunoreka [JOK
XuMudeckas peakius 21.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycrnoBust NpOTEKaHUS bubnuotexa [IOK
XUMHYECKUX PEaKINi 23.10.2023 |  https:/m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUs MacChl BEIECTB. bubnuotexa [IOK
XUMUYECKUE YPaBHEHUS 06.11.2023 | https://m.edsoo.ru/ffod3bss
Beoruncnenust KoJm4ecTBa, Macchl Ext LIOK
uoIMoTeKa
17 BEILECTBA N0 YPABHEHUAM XUMHUUYECKUX 31.10.2023 |  pttps://m.edsoo.ru/fOd5708
peakuui
Knaccudukarus XuMrU4ecKuX peakiui Eubs 10K
uoInoTeKa
18 (coemumenns, pasnoxenus, 11.11.2023 | pitps://m.edsoo.ru/ff0d3f34
3aMeIIeHus], 0OMEeHa)
M. B. JIoMoHOCOB — y4€HBIii- BuG LOK
ubIMoTeKa
19 SHIpKIONEAUCT. O600mEHHE M 13.11.2023 https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3allus 3HaHUN
20 Konrtposnenas pabora Nel o teme bubnaunorexa [TOK
«BemecTBa 1 XUMHUUYECKUE PEAKLIUNA» 18.11.2023 https://m.edsoo.ru/ff0d4290
Bo3zayx — cMmech razos. Cocras bubnunoreka [JOK
21 20.11.2023

BO3ayXa. KI/ICJ'IOpO,Z[ — OJICMCHT U

https://m.edsoo.ru/ff0d448e



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
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npocroe BeuecTso. O30H

dusnyeckre U XUMHUUECKHUE CBOMCTBA

22 KucIopoaa (peakiuu OKUCICHUS brbmmotera LOK
poJia {peaxit ’ 25.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [TousaTre 00 okcumax
CrniocoObl noy4eHus! KUCIOpO/ia B Bt 10K
uoIMoTEKA
23 71a00paTOPHH 1 MPOMBIILICHHOCTH. 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenune kucmopoaa
Tennosoit a3 dexT xumudeckoit
24 peakIyu, MOHSITHE O bubnuoreka [JOK
TEPMOXMMHYECKOM YPaBHEHHH, DK30- 02.12.2023 | https://m.edsoo.ru/ff0d4790
HJIOTEPMHICCKUX PEAKITHSIX
TormnuBo (HedTh, Yrosb U MeTaH). Enb LOK
UOTHOTEKA
25 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €ro 04.12.2023 | itps/m.edsoo.ru/ffodAcda
npeIoTBpaILCHUS
[IpakTrueckas padota Ne 3 o Teme Bt 10K
uoIroTeKa
26 «loxysene u CO(ijaHHe fcTopoa, 09.12.2023 | https://m.edsoo.ru/ff0d4ae2
U3yYEHHUE €r0 CBOMCTBY»
97 Bopgopoa — anemeHT u mpocToe bubnanoreka [JOK
BemecTBo. Haxoxaenue B npupoie 11.12.2023 |  https://m.edsoo.ru/ff0d4ddo
08 du3nyecKre 1 XUMUIECKHUE CBOMCTBA bubnuotexa [IOK
Bojopoja. [Ipumenenue Bogopoaa 16.12.2023 |  https://m.edsoo.ru/ff0d4ddo
29 n bubnanoreka [JOK
OIUITHE O KHCIOTAx # coix 18.12.2023 |  https://m.edsoo.ru/ff0d50d2
30 CniocoObl moyueHus: BOAOPOJia B bubnaunoreka [JOK
naboparopuu 23.12.2023 | ttps://m.edsoo.ru/ff0d4ddo
IIpakTuueckas pabora Ne 4 o teme 5i6 OK
31 «[Tonydenue u cobupanue BoJA0POIa, 25.12.2023 nomotexa L

HU3YUYCHHEC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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Monsipublii 00bEM ra30B. 3aKOH

bubaunoreka IIOK

32
ABorajzipo 30.12.2023 | https://m.edsoo.ru/ff0d542e
Boraucnenns 06béma, KoIudecTBa Bi6 10K
noOIMOoTEKA
33 BEIICCTB Tasa 1o Cho HIBECTHOMY 13.01.2024 | https://m.edsoo.ru/ffod55a0
KOJIMUECTBY BEILECTBA WU 00BEMY
Boraucnenns 006EMOB ra3oB 10 Bi6 LOK
nOTMOTEKA
34 YPaBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA 15.01.2024 | hitps://m.edsoo.ru/f0d5708
00BEMHBIX OTHOIIEHHMI Ta30B T '
35 Ou3znveckre 1 XUMHUYECKHE CBOMCTBA bubnunorexa [JOK
BOJIBI 20.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 00 bubmnorexa [JOK
VHINKaTOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. Hachiennbie Eubs 1OK
uoIMoTeKa
37 11 HEHACHITUCHHBIC PAacTBOPBL 27.01.2024 | https://m.edsoo.ru/ff0d5h40
MaccoBast 10J1s1 BeLIeCTBa B pacTBOpE
[Ipaktrueckas pabota Ne 5 o Teme
38 «[IpurotoByiieHrE PaCTBOPOB C bubnuotexa [IOK
OMpeAeIEHHON MacCOBOM 10J1eH 29.01.2024 | hitps://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Konrponsnas padota Ne2 o teme bubnuotexa [IOK
«Kucnopoa. Bogopon. Bona» 03.02.2024 |  nttps://m.edsoo.ru/ffode342
40 Oxcuppl: cocTas, Ki1accupukanus, bubnuotexa [IOK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ffod664e
[TonyueHne u XMMHUYECKUE CBOUCTBA Eubs 10K
ubIMoTeKa
41 KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX 10.02.2024 | ptips://m.edsoo.ru/fode64e
OKCHJIOB T '
OcHoBaHus: cOCTaB, Ki1accuuKaims, bubnuoteka [IOK
42 12.02.2024

HOMCHKJIATYypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

[TosnyueHne U XUMUYECKHE CBOMCTBA

bubaunoreka IIOK

43
OCHOBaHH 17.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kinaccuduxarus, bubnuoreka [JOK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonmyyeHue U XuMHUYECKHE CBOMCTBA bubnuotexa LIOK
KHCJIOT 24.02.2024 | https://m.edsoo.ru/ff0dfee2
Counu (cpemHre): HOMEHKIIATYpA, Bubs 1OK
uoIuoTEeKA
46 CHOSO6I>I TOJTy9ICHHUS, XUMHYCCKUC 26.02.2024 | hitps://m.edsoo.ru/00ad9474
CBOMCTBa
[Mpaktudeckas padora Ne 6. Pemenne
47 9KCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubnuotexa [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX 02.03.2024 |  hitps://m.edsoo.ru/00ad9b7c
COETMHEHUI»
48 I'eneTnueckas CBsI3b MEXKY KJacCaMH bubanorexa [IOK
HEOPraHNYECKMX COEIUHCHHIL 04.03.2024 |  nttps://m.edsoo.ru/00ad9as0
49 O06001IeHNe U CUCTeMaTH3aIHS bubnanorexa [IOK
3HAHUU 09.03.2024 | https://m.edsoo.ru/00ad9ch?2
Konrponsnas padota Ne3 o teme Eub 10K
" noIMoTEeKa
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX 11.03.2024 | pyips://m.edsoo.ru/00ad9ela
coeauHeHnin” — :
[TepBble NOMBITKY KIacCHUPUKAITMI Ext LOK
noIMoOTEeKA
51 XHUMHYECKHUX 37eMeHTOB. [loHsaTHE O 16.03.2024 | hutps://m.edsoo.ru/00ad9ffa
TpYIIax CXOJAHBIX HIEMEHTOB
Ilepuoanueckuii 3aK0H U Eubs 10K
noIMoOTEeKA
52 [Tepronueckas cucTeMa XUMHUYECKHX 18.03.2024 |  pitns://m.edsoo.ru/00ada52c
sanementoB JI. . Menneneena — '
bubnunoreka [JOK
53 IIepuonasl, rpymnnsl, NOATPYIIIILI 23.03.2024

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCcTaB aTOMHBIX

bubaunoreka IIOK

>4 snep. M3otombl 06.04.2024 | https://m.edsoo.ru/00ada342
Ctpoenue 3eKTPOHHBIX 000JI0UeK
55 anMOB BHGMGHTI())B [Tepuo nnueckoit Bubmioreia LIOK
08.04.2024 | https://m.edsoo.ru/00adaéhc
cuctemsl /1. 1. Menaeneera
XapakTepuCTUKa XUMUYECKOTO
56 3JIEMEHTA 110 €T0 MOJIOKEHUIO B bubnunorexa [JOK
[Tepwomuueckoii cucreme . U. 13.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3Hauenue [lepuoauueckoro 3aKkoHa
57 JUISl pa3BUTHUS HAyKU U npaktuku. [ . bubnuotexa [IOK
MeHeneeB — y4€HBIH, Meaaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
IpaxTaHuH
58 DIEKTPOOTPULIATEIHLHOCTh ATOMOB bubnuotexa [IOK
XMMHUYECKHX HJIEMEHTOB 20.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBsI3b Bubmmotera LHOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHast noJisipHasi XuMU4ecKast bubnuotexa [IOK
CBSI3b 27.04.2024 | https:/m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoJisipHash XUMUYecKas bubnuotexa [IOK
CBSI3b 29.04.2024 | nttps://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa LIOK
04.05.2024 | nttps://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 06.05.2024 bubnuoteka [IOK
peakuuu e https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAaHOBUTEITU 11.05.2024 bubmmorexa [JOK
e https://m.edsoo.ru/00adb076
65 Kontponenas pabota Ne4 o teme bubnunortexa [IOK
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«Ctpoenue aroma. XuMU4YecKas 13.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepBHblii ypok. O60011IEHNE 1 1 bubnuotexa LIOK
cucTeMaTu3alys 3HaHUN 18.05.2024 | https://m.edsoo.ru/00adb33c
IIpoMexyTouHas arrecTanus. bubnuoteka LIOK

67 1
WTorosast KOHTpONbHAs PaboTa 20.05.2024 | https://m.edsoo.ru/00ad9cb2
PesepBHsIii ypok. O600meHne U bubmmoreka [IOK

68 1
CHCTEMATH3aIHs 3HAH Ui 25.05.2024 | https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB 110 68

I[TPOI'PAMME
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9 KJIACC

KoauyecTBO yacon DJIeKTPOHHBIE
Ne ara uugpoBbie
Tema ypoka Kontpoabnsbie | IlpakTHyeckue A p
n/n Bcero U3ydeHust odpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
[Teproanyeckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuotexa [IOK
XUMUYeCKuX meMenToB 1. U. 02.09.2023 | https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOC 3MEHE

2 CBEﬁZT:I xginqzclzlfﬂi fH:M:IiI;IOB 1 0 0 bubmmorexa OK

i 04.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB
Knaccuduxarus u HoMmeHKIaTypa bubanorexa [IOK

3 1 0 0
HEOPraHMYECKUX BEIIECTB 09.09.2023 | https://m.edsoo.ru/00adb7e2
Bunpl XuMHU4ecKkou CBSI3U U TUIIEI bubnnoreka [JOK

4 . 1 0 0
KPHCTANINYECKUX PEMIETOK 11.09.2023 |  https://m.edsoo.ru/00adbacé



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Kontposnesnas padora Nel o reme

5 «[ToBTOpeHue u yrnyonenue 3HaHUN 16.09.2023
OCHOBHBIX Pa3JieioB Kypca 8 kimacca»
6 Knaccudukanus XuMu4eckux bubnuoteka LIOK
peakiuii o pa3IMYHBIM MPU3HAKAM 18.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUUYECKOMN
7 caknuu. [TIoHATHE O TOMOTEHHBIX U bubmmorexa OK
peaknuu. 23.09.2023 | https://m.edsoo.ru/00adbea
TeTePOTreHHBIX PEaKINAX
IloHsATHE O XUMHYECKOM
paBHOBecHH. DaKTOPHI, BIUSIIONINAC
8 Ha CKOPOCTh XUMUYECKON PEAKIUN H bubmorexa [TOK
p peaki 25.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOYKEHUE XUMHUECKOTO
paBHOBECHS
OKHCIINTENHHO-BOCCTAHOBUTEIbHBIC bubnanorexa [IOK
d 30.09.2023 -
peakuuu Ud. https://m.edsoo.ru/00adcade
Teopust AMEKTPOTUTUIECKOI
10 ucconmanu. CunpHbIC U cadbIe budmmorexa HOK
AHCCOTHALITT. 02.10.2023 |  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHble ypaBHEHUS peaKIui bubmorexa LOK
P P 07.10.2023 |  https:/m.edsoo.ru/00add448
XuUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHM B CBETE MPEICTABICHUM bubnaunoreka [JOK
00 ANEKTPOIUTUIECKO I 09.10.2023 | nttps://m.edsoo.ru/00addsds
JUCCOIHAIIH
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MPEACTABJICHHH 00 bummorexa HOK
p . 14.10.2023 https://m.edsoo.ru/00add8h2
ANEKTPOJIUTUYECKON AUCCOIUAIITT
14 IlonsTre o ruaponnse cosen bubnunorexa [IOK
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16.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o0011eHNE U cHUCTEMAaTU3AITHS bu6nuoreka [JOK
3HAHUH 21.10.2023 | https://m.edsoo.ru/00addd12
[IpaxTuueckas padora Ne 1.
16 «Perrenue sKCrepuMEHTaIbHBIX bubmmorexa LIOK
23.10.2023 | https://m.edsoo.ru/00addbfa
3amau»
KonTponsnas padota No2 mo Teme
17 <<3§;IIET H;)JI:III/I:I/IILGCKZSI HCZ[O TI/I:I ust bubnmorexa [TOK
P A nuarus. 06.11.2023 | https://m.edsoo.ru/00addecO
XHMMHYECKHUE PEAKIUH B PACTBOPAX»
OO6mrast XapakTEepPUCTHKA TAJIOTEHOB.
18 XUMHUYECKUE CBOMCTBA Ha TIPUMEpE bubmorexa HOK
pHUMED 11.11.2023 | https://m.edsoo.ru/00addfe2
xjopa
XnopoBogopoa. ColistHas KHCIIOTA,
19 XHMPII)quIiIHep CEOﬁCTBa MOJTy4YEHUE budmmorexa HOK
» HOJTYH ’ 13.11.2023 | https://m.edsoo.ru/00ade104
NpUMEHECHUE
[IpakTuueckas padota Ne 2 1o Teme
20 «[lomyuenue consTHOM KUCIOTHI bubmmorexa HOK
L ’ 18.11.2023 |  https:/m.edsoo.ru/00ade348
U3ydeHHe e€ CBOMCTB»
Brraucnenus mo ypaBHEHUSIM
21 XAMHAYECKUX PeaKIUi, €CII OJUH U3 bubmnotexa HOK
P ’ 20.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B H30BITKE
OO01as xapakTepucTUKa HIEMEHTOB bubnuotexa [IOK
22 25.11.2023
VIA-rpynmst 4L https://m.edsoo.ru/00ade64a
Ao TpOnHBIE MOU(MUKAIIUH CEPBI.
Haxosxnenue cepsl v €€ coequHEHU I bubnuotexa [IOK
23 ; 27.11.2023
B Npupoie. XUMHUYECKUE CBOUCTBA L https://m.edsoo.ru/00ade64a
cephl
24 CepoBo10pOJ, CTPOCHHUE, bubnuoteka [IOK



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

¢du3nueckue 1 XMMUYECKUEe CBOICTBA

02.12.2023

https://m.edso0.ru/00ade802

Oxcuapl cepbl. CepHasi KUCIIOTA,

25 ¢bu3nuecKue 1 XUMUIECKUe Bubmiorexa [OK
. 04.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMCHCHUE
XHMMHWYECKHUE PEAKIHH, JICKALINE B
OCHOBE MPOMBIIIJICHHOTO criocoba
26 MOJTY4E€HHSI CEPHOU KUCIIOTBI. bubnuotexa LIOK
XUMHUYECKOE 3arps3HeHE 09.12.2023 |  https://m.edsoo.ru/00adec8a
OKpYKarOIIEH Cpe/ibl COECTUHEHUSIMU
cephl
Brruncnenne MaccoBoO# JOIM BBIXO1a butbnunoreka [JOK
27
NPOJYKTa PeaKInu 11.12.2023 | https://m.edsoo.ru/00adec8a
OO0mmas XxapakTepruCTHKa JIEMEHTOB
VA-rpynmsl. A30T, bubnuotexa [IOK
28
PacnpoCTpaHEHHE B IIPUPO/IE, 16.12.2023 | https://m.edsoo.ru/00adeea6
(bu3nyeckue U XMMHYECKHUEe CBONCTBA
AmMuak, ero pu3ndecKue u
29 XUMHUYECKUE CBOMCTBA, MOJy4EHUE U bubmmorexa [JOK
 HOIYH 18.12.2023 |  https://m.edsoo.ru/00adf004
NpUMEHEHHUe
[IpakTuueckas padota Ne 3 o teme
30 «[TonydyeHue aMmuaka, U3y4eHue ero bubmorexa [IOK
. 23.12.2023 |  https://m.edsoo.ru/00adf180
CBOMCTB»
A30THas KUCI0Ta, €€ pu3rIecKue u bubnaunoreka [JOK
31 .
XUMHUYECKUE CBOMCTBA 25.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEN
aMMOHHUS B KAUECTBE MUHEPAIIbHBIX bubnuotexa [IOK
32 30.12.2023

ynoOpenuii. Xumuueckoe
3arpsAA3HEHNUE OKPY/KAIOLIEH CPElIbl

https://m.edsoo0.ru/00adf518
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COCIUMHCHHUAMU a30Ta

dochop. Oxeua pocdopa (V) u

33 docdopnas kucnora, GU3HIECKUE U brbmrotera LHOK
p o 13.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOUCTBA, IMOTydCHUE
Hcnons3oBanue Gocdatos B
34 KaueCTBE MUHEPAJIbHBIX YI00pEHUH. bubnunorexa [JOK
3arpsi3HEeHUE PUPOTHON CPEJIBI 15.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B Bt HOK
nOTMOTEKA
35 an?one, ($u3nIeCcKre U XUMHYCECKUE 20.01.2024 | hitps:/m.edsoo.ru/00adfdoc
CBOMCTBa
Oxkcunel yriieposa, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. butbnunoreka [JOK
DKOJIOTHYECKHUE TIPOOIEMBI, 22.01.2024 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIC ¢ oKcHaoM yriepoaa (1V)
37 v N bubnunoreka [JOK
POJIbHA IHEITIOTa 1 €6 CoJH 27.01.2024 |  https://m.edso0o.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o Teme
38 "[TomydeHue yrieKuciaoro rasa. bubnuotexa [IOK
KauecTtBennast peakuusi Ha KapOoHaT- 29.01.2024 |  https://m.edsoo.ru/00ae027e
nuoH"
[lepBoHauanbHBIC TOHATHS 00 Ext LOK
uoInoTeKa
39 OPraHMYeCKuX BEIECTBAX KaK O 03.02.2024 | ptips://m.edsoo.ru/00ac054e
COCIIMHEHUSIX yIiIepoia
40 K N bubnaunoreka [JOK
PEMHII T €10 COCANHEHIA 05.02.2024 | nttps://m.edsoo.ru/00ae080a
IIpakTuueckas pabora Ne 5. bubnunorexa [IOK
a1 10.02.2024

Pemienue SKCIICPUMCHTAJIbHBIX 3a1a4

https://m.edso0.ru/00ae0bf2
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o teMe «BakHeilne HeEMETaJUIbI U
UX COEIUHEHUS)

Konrtposnenas padora Ne3 o teme

bubnuoreka [JOK

42 B i
CODIHCHILNE HEMCTALIBL 11X 12.02.2024 | https://m.edsoo.ru/00ae0el8
COCAMHCHHUS
OO011as xapakTepucTUKa
XMUMHYECKUX 3JICMEHTOB —

43 METaJIJIOB. MeTanyeckas CBs3b U bubnuoreka [JOK
MeTaJUTHIeCcKasi KPUCTAILTHYECKast 17.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Puzndeckre CBOMCTBA
METAaJIJIOB
XuMHUYeCKHe CBOMCTBA METAJIJIOB.

44 ONEeKTPOXUMHYECKUH P bubnuorexa TIOK

p . p 19.02.2024 | https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METalIoB
OO6mme crnocoObI MOTydeHUS
meTaiioB. CmiaBel. Beruncienus mo

45 ABHCHMSIM XMMHUYECKUX PEaKIui bubmorexa HOK
yp p ’ 24.02.2024 | hitps://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPIKUT
IPUMECH

46 [TonsiTue 0 KOPPO3UU METAIIIOB bubmmorexa LOK

26.02.2024 | https://m.edsoo.ru/00ae1278
bubnaunoreka [JOK

47 €JIOYHBIE METAJIIBI
= 02.03.2024 |  https://m.edsoo.ru/00ael4b2

48 OKcuibl ¥ TUAPOKCUIBI HATPUS U bubnuotexa [IOK
KaIus 04.03.2024 |  https://m.edsoo.ru/00ael4b?2
[[lenoyHo3eMeNbHBIE METAIIIIBI — bubnaunoreka [JOK

49 i i 09.03.2024
KaJIbIIUM 1 MarHuit Jo. https://m.edsoo.ru/00ael5e8

50 Baxneimue coeMHEHUS KaJIbIUS bubnanoreka [JOK
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11.03.2024

https://m.edsoo0.ru/00ael15e8

O0001EHME U cucTEMAaTH3aLU

>1 3HAHUHN 16.03.2024
52 JKEcTKOCTh BOJBI M CTIOCOOBI €8 bubnuoreka [JOK
YCTpaHCHHUS 18.03.2024 | https://m.edsoo.ru/00ae1886
[Ipaktudeckas pabora Ne 6 o Teme 56 10K
- n nOTMOTEKA
53 XGCTKOCTB"BOIH’I 1 METOJIBL ee 23.03.2024 |  https://m.edsoo.ru/00aelae8
yCTpaHCHHS
. bubnunorexa [JOK
>4 ATroMHHHH 06.04.2024 |  https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOMCTBA OKCHIA U bubmmorexa [JOK
THJIPOKCHIA 08.04.2024 | https://m.edsoo.ru/00aelc64
butbnunoreka [JOK
>0 Keseso 13.04.2024 |  https://m.edsoo.ru/00aelds6
57 OKcuzpl, THIPOKCHUIIBI U COJIU KeTe3a bubnuotexa [IOK
(1) u xenesa (1) 15.04.2024 | https://m.edsoo.ru/00ae35e6
58 O00011eHNE ¥ cUCTEMAaTH3ALUS
SHAHKH 20.04.2024
[TpakTuueckas padorta Ne 7.
59 Pemienue sxcnepruMeHTaNbHBIX 3a/1a4 bubnuotexa [IOK
o teMe «BaxHeune MeTaibl U UX 22.04.2024 https://m.edsoo.ru/00ae3de8
COCIMHEHHUSI»
Boruncnenus o ypaBHEHHSIM
XUMUYECKUX peaKkluil, ecliu OJIUH U3
peareHToB JaH B U30BITKE WIN bubnaunorexa [TOK
60 27.04.2024

COJEPKUT puMecH. Brruncnenus
MAacCOBOM JI0JIM BBIX0/1a POIYKTa
peaxkuuu

https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

O0001EHME U cucTEMAaTH3ALU

o1 3HAHUHT ! 29.04.2024
KonTponbnas padota Ne4 o teme
62 «Baxkuenmmne MeTamibl U UX 1 04052024
COCTHHEHUS»
63 BeniecTBa 1 maTepuaisl B 1 bubnmnorexa [JOK
MIOBCETHEBHO M JKU3HU YeJIOBEKA 06.05.2024 |  https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arps3HEHIE 1 bubnunorexa [JOK
OKpyKaromleil cpesbl 11.05.2024 | https:/m.edsoo.ru/00ae4270
65 Ponp xumuu B pemeHun 1 bubnuotexa [IOK
IKOJIOTHYECKUX PO OIeM 13.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBHbIit ypok. O6001IEHNE 1 1 bubnuotexa [IOK
CHCTEMATH3aIMs 3HAHUH 18.05.2024 |  https://m.edsoo.ru/00ae0d0a
[IpomexxyTouHas aTTecTaIusI. bubnuotexa [IOK
67 1 20.05.2024 -
Hrorosas koHTpoJbHAs paboTa Uo. https://m.edsoo.ru/00adh33c
PesepBHbIit ypok. O600mEeHne n bubnuotexa [IOK
68 . 1
CHCTeMaTH3allysl 3HAHMIA 25.05.2024 |  https:/m.edsoo.ru/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIS1 YHEHUKA

* YMK no xumun s 8-9 xnaccos asropos I'.E. Pymsutuca, ®.I'. ®ensamana. «M30aTE€IBCTBO
«IIpocsemenne»

METOJINYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIii-ypOBEHb. -
Peanuzanus-tpedopanuii-OI'OC-ocHOBHOT0-00111€T0-00pa30BaHMUS. -

Mertoaunueckoe-mocooue-aist-yuaunres. pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://lwww.yaklass.ru/



