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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Takxe Ha OCHOBE (QenepalbHON padodeil mnporpaMmbl
BOCIIUTAHUS U C YUETOM KOHLETIINU MPENOoJaBaHus Y4eOHOro npeaMera « XuMus»
B 00pa3oBatenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TpEeACTaBICHHUE O LENAX, OOIIed cTpareruu
oOy4yeHHUs, BOCHUTAaHUA M Pa3BUTUSA OOYYAIOUIUMXCS CpPEACTBAMU Yy4EOHOTO
npeamera, yCTaHABIIUBAET o0s3aTeIbHOE PEeIMETHOE coJiepKaHue,
IpeaycMaTpUBAET paclpeiesieHue €ero Mo KilaccaM U CTPYKTYPUPOBAHHE 10
pazzneinaM M TEeMaM MPOrpaMMbl MO XHMHUHU, OMNPENENSICT KOJUYECTBEHHBIE WU
KaueCTBEHHbIE XapaKTEPUCTUKHU CoJIep>KaHusl, PEKOMEHYEMYIO
MOCJEA0BATEILHOCTh ~ M3YYEHHUS XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYarouuxcsi, OMNpPEAe/sIEeT BO3MOXKHOCTU TMpeaMera  Jis
peanuzanuu TpeOOBaHMI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUM K
pe3yibTataMm 00yuYeHHUs XMMUU Ha YPOBHE LieJiel U3ydeHUsl MpeIMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIbHON JEATEIbHOCTH OO0YyYaroulerocs MO OCBOCHHIO
y4eOHOTr 0 CoIepKaHusl.

3HaHUWE XUMHHM CIYKUT OCHOBOM Juisi (OpMHpOBaHMS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHU O MATEPUATBHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UTparOT (QopMHUpYEMble XMUMHUEH MPEJACTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPruM U 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aNIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON U 3KOJOTMYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuyenune xumuu:

CHOCOOCTBYET  pealiu3alid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
(dhopmMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 001Iel U PYHKIIMOHATLHON IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEM
o0y4Jaroluxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIIbLCKUX YMEHUM, HEOOXOJIUMBIX KaK B
MOBCEJIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
L[ETTIOCTHOTO B3IJIsI1a HA €UMHCTBO MPUPOBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B OpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOIO OTHOIIEHUSI K €CTECTBEHHO-
-HAY4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlaHHbIEe HampaBlieHHs] B OOYYEHUU XUMHUHM OOECIEUMBAIOTCS CIEIU(PUKOMN
COJIepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCS  MEaroruuecku
aJanTUPOBAHHBIM OTpaK€HHEeM 0a30BOM HAYKW XMMHH Ha OMpPEJEIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI IMEPBOHAYAIBHBIX TMOHATHUI XWMHH, OCHOB
HEOPraHWYEeCKOM XMMHM UM HEKOTOPBIX OTACIAbHBIX 3HAYUMbBIX TMOHSATUH
OPraHUYECKOU XUMHUHU.

CrpykTypa coAep:kaHusi MPOrpaMMbl MO XUMHUU C(HOpMHUpOBaHA HA OCHOBE
CHUCTEMHOI0 mnoaxoaa K €€ m3ydeHuro. CojaepkaHu€ CKIIAJbIBACTCS U3 CUCTEMBbI
MOHATUN O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMbBI OHSITUIA O XUMHUYECKON
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIHUITY
MOCJIEIOBATENILHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XVIMUH;

— YYEHUS O CTPOCHUU aTOMa U XUMHUYECKOMN CBS3U;

— TpeACTaBICHUNM 00 DIIEKTPOJUTHUECKON JUCCOIMAllUU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAKOTCS HA OCHOBE OSMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YpPOBHS K JIpYrOMY, BBINONHSSA (PYHKIUM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEM MPAKTUUECKOIO0 MPUMEHEHUS U TOJIYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHMHUU  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJICHNUS O XUMUUYECKOU COCTABIAIOLIEH HAYYHOU KapPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MpPHUPOAbl, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METO/IaM MO3HaHUSl B Hayke. M3ydeHHEe XUMHU NPOUCXOAHUT C IPHUBICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeaAMeToB: «OKpyX alomuil MUp,
«buomnorus. 5-7 knaccel» u «duznka. 7 Kimacey.

[Ipy wu3yyeHMH XUMUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHHI OCHOB
XUMUYECKOW HAyKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENBHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOMN KYJIBTYDHI.
3agaya ydyeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XHMHYECKUX
3HAHUM — Ba)XKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUH,
JIOCTYNHBIX OOOOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIIEHNH K HAyYHBIM METOJaM T[O3HAaHWS TPU H3YyYEHUU BENIECTB U
XUMHYECKUX peaKiii, B GOPMHUPOBAHUH U PA3BUTHH TMO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B YYEOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEIOBATEIHCKON
NEATEeNIbHOCTH, OCBOCHUM TNpaBUil O0€30MacHOro oOpallleHHs C BeleCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHUE TPUOOPETU TaKUe 1eIH, KaK:

— (GOpMHpOBAaHHE WHTEIUICKTYAIbHO Pa3BUTOM JMYHOCTH, TOTOBOW K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HU;

— HampaBlIE€HHOCTh OOy4YeHUsI Ha CHUCTEMaTUYeCKoe MpPHOOIIECHUE
oOydJaromuxcs K CaMOCTOSITETbHOW MO3HABATEIBHON JI€SITENHbHOCTH, HAaYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMHH;

— o0ecreueHne yciaoBuM, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaArOITUMUCS
OMbITa PA3HOOOPA3HOU JEATENIbHOCTH, TMO3HAHUS WU CAMOIO3HAHUSA, KIIOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETCHIINK), UMEIONINX YHHUBEPCAILHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUIOB JIEATCILHOCTH;

— QopmupoBanre 00mell (QYHKIMOHAIBHOW U €CTECTBEHHO-HAay4YHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATH W OICHUBATH SIBICHUS
OKPYXAIOIEro MHpa, WCTOJb3Yys 3HAHUS W OTBIT, MOJYYCHHBIC MPU H3YUCHHUU
XAMWH, TPUMEHSTh HMX TPH PEIIeHWW MpoOJeM B TMOBCEIHEBHOW XH3HU U
TPYAOBOU JEATEIBHOCTH,

— (¢dopmupoBaHue Yy OOy4YarONIUXCS TyMaHUCTUYECKUX OTHOIICHUIA,
MOHVUMAaHUS TIEHHOCTH XUMHUYECKUX 3HAHWA MJI1 BBIPAOOTKH DKOJOTHYCCKU
1enecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B LENAX
COXpPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOILIEH IPUPOLHONU CPEIBIL;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOII0 M
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOCHHUS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpoduiisi ¥ HAMpaBICHHOCTH NaJIbHEHIIETO
oOy4eHusl.

OO0miee 4MCIO 4YacoB, OTBEAEHHBIX IS M3Yy4YCHUS XUMUHU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacos: B 8 kiiacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JacoB (2 yaca B HEJIEIIO).



COIAEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYanbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Posb XUMUK B KU3HU Y€JIOBEKAa. XMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHHE
BemiecTB. lloHsATHE O MeTOnax MO3HaHWS B XUMUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeneHus: CMECEH.

ATOMBI M MOJNEKYJBl. XHMUYECKHE dIeMEHTbl. (CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OtHocHuTENbHAS MOJEKYJIsSIpHas macca. MaccoBas J10Ji1 XUMUYECKOIO 3JIEMEHTA B
COEJIMHEHUM.

KommuecTBo BemectBa. Moisb. MonsipHas Macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHUCJIa CTPYKTYPHBIX €AWHUI[ BemiectBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

PU3nUECKUE U XUMHUYECKUE SBIICHUs. XUMHUUYECKasl peakus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUSI MacChl BeEIleCTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuid (COeAUHEHUSI, Pa3JI0OKEeHUS, 3aMEIICHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYAOU, mpaBuUiaMu paboOThl B J1a0OpaTOpuu U
npuéMamMu o0paileHus: ¢ J1abopaToOpHbIM 000PY/IOBAHUEM, U3YYCHUE U OMHCAHUE
(¢u3nYecKuX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIECTB, HAOJIOJCHUE
¢uznyeckux (IJIaBJICHHE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUS BOJABI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBJICHUN, HAOIIOIEeHUE U
OMHUCaHWE TMPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3imokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE TUIPOKCUIA
meau (1) mpu HarpeBaHuu, B3aMMOICHCTBHE XKeie3a ¢ pactBopoM cosid menu (11),
M3YUYEHUE CIOCOOOB pa3/ICNICHUs] CMECEH: C MOMOIIbI0 MarHuta, UIbLTPOBAHUE,
BBITIAPUBAHUE, JUCTUJUISAIMUSA, XpoMaTorpadusi, MPOBEEHUE OYUCTKU MOBAPEHHOU
coJii, HaAOJIOJIEHHWE W  ONHCAaHUE  PE3yJIbTATOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHUE MOJEJIEH MOJIEKYI
(1apocTepKHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopon — snmemeHT u mpoctoe
BelecTBo. HaxoxkaeHue kuciopona B mpupone, (puanueckue M XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue kucnopoma. CrocoObl



MOJIy4YeHUs KHUCIOpoJa B Jaboparopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
KHCJI0poa B ipupoje. O30H — aluloTponHas MOAU(PUKAIUS KUCIOPOaa.

TemnoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- W SHJIOTEPMUYECKUE pEaKUHMH. TOIIMBO: yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(hekra, pazpyluieHue 030HOBOIO CIIOS.

Bogmopon — »memenT m mpoctoe BemecTtBo. Haxoxkmenue Bomopona B
npupojie, (GU3MYECKHMe U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nonyyeHus. Kucnorsl u conu.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUUECKUM YPaBHEHUSIM.

Ousnueckue CBOWCTBA BOAbl. Boma Kak pacTtBopuTelib. PacTBOPHL.
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBA B paCTBOpE. XMMHYECKHUE CBOMCTBA BOJbl. OCHOBAHHS.
Ponb pacTBOpOB B mpHposie U B XKU3HU YenoBeKka. KpyroBopot BoAbl B MPUPOJIE.
3arpsi3HEeHHE NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcusioB. Du3MYecKMe U XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [TosryueHue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIC
ocHoBaHusA. Homenkiarypa ocHoBaHul. DU3NYECKUE U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [lonyyeHue ocHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiarypa coneil. @U3NYECKHE U XUMHUYECKUE CBOMCTBA COJIEH.
ITonyuenue coiei.

I'eHeTnyeckas cBsI3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEICICHUE COAEPKaHUs KUCIOPOJa B BO3AYXE, MOJYUYEHHUE,
coOupaHue, paclio3HaBaHWE U W3YyUYEHUE CBOMCTB KHUCIOPOJa, HaAONIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHUS U
MpeKpalleHusl TopeHus (moxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHUCaHWE HUX CBOMCTB, MOJy4YEeHHE, COOUpAHUE, PACIIO3HABAHUE U H3YyUYCHHE
CBOWCTB BOJ0poJia (TOpeHHe), B3amMojcicTBue Bojopoaa ¢ okcuaom meau (I1)
(BO3MOKHO MCIOJIb30BaHUE BUJEOMATEepUalioB), HaOM0AeHUE 00pa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIeIOBaHHE OCOOCHHOCTEW pPAaCTBOPEHHUSI BEIIECTB C
pPa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACUCTBUE BOAbBI C METAJLIAMU
(HaTprieM ©  KalubleM) (BO3MOXHO HCIIOJIb30BaHUE BUIEOMATEPUAIIOB),



uccleIoBaHue OOpa3llOB HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojieiicTBusa okcupa meau (ll) ¢ pactBopom cepHOMl KHCIOTHI,
KUCJIOT C METAUIAMH, PEAKUUM HEeUTpaln3alvy, [OJIYyYEHHE HEPaCTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJIHOTO METajljla APYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIEPUMEHTAJBHBIX 3a/ad N0 TeMe «BakHellne KIIacChl HEOPraHMYECKHX
COCIMHECHUI.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CtpoeHue aTomMoB. XMMHYECKasi CBA3b.
OKHuCIUTENTBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KiIacCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pa3yloT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUJIBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema XuMHUYECKUX NEMEHTOB /1.
N. MengeneeBa.  KoporkomepuogHas W JJIUMHHONEpUOAHAass  (QOpMbI
[lepnonnueckon cuctembl xumuueckux 3yeMeHToB JI. 1. Menpaeneea. [leproast
u rpynnsl. DU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB Nepuoaa |
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIXx 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckounr cucremnl JI. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €r0 nojoxeHuto B [lepnognueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paguyca aTOMOB XHMHWYECKUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIaM U NEPUOTAM.

3nauenue [leproandeckoro 3akoHa u [leppoanveckoil CUCTEMbI XUMHYECKHX
JJIEMEHTOB Ui pa3BUTUsA Hayku U Ipaktuku. JI. M. MenneneeB — yd€HBIN U
rpaXkJaHUH.

Xumuyeckass cBsaA3b. KoBasieHTHass (ToJisipHass W HEMOJISIpHAsi) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITpoueccrl OkucCIeHUsT U BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMHU KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHHs], COCTUHEHUS ).

Meosicnpedmemmnoie ceasu



Peanuzamuss MeXnpeaQMETHBIX CBS3€H MPU U3YYEHHM XUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCMOJb30BaHUE KakK OOIIHMX eCTeCTBEHHO--HAyUYHbIX
MOHATUM, TaK U TOHSITUM, SIBJISIOIIUXCS CUCTEMHBIMU JUISI OTJEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO0uue ecTecTBEHHO--HAYUYHbIE TIOHSTUS: HAY4YHBIA (PaKT, TUIOTE3a, TEOpHs,
3aKOH, AaHalu3, CHUHTe3, Kiaccupukalus, MNEePUOJUYHOCTh, HAOIIOJACHUE,
JKCIIEPUMEHT, MOJECIMPOBAHUE, U3MEPEHNUE, MOJIEIb, SIBICHHUE.

dusnka: marepus, aToOM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIbI, PAAUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUN 3apsi, BELIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSHHE BEIECTBa, ra3, (PU3WYECKHE BEIMYHMHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dbotocunTes, aApixanue, ouocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaldbl, TOPHBIE MOPOJHI,
MIOJIE3HbIE UCKOITAEMBbIE, TOTUIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuUMH4YecKasi peaKkmus

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema XuMHUYECKUX IEMEHTOB /1.
N. MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX MNEPUOJIOB, Kajus, Kalbls H UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUMEM 3yeMeHTOB B Ilepumonnueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CTtpoeHue BelIecTBA: BUJBI XHUMHUYECKOW CBS3U. THUIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTALUIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanys u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PA3JUYHBIM KJIacCaM HEOPTaHUYECKUX
COCIMHEHUM, TEHETUYECKAs CBSA3b HEOPTAaHUYECKUX BENIECTB.

Knaccudukanusa XuMru4eckux peakiuii o pa3indyHbIM MpU3HaKaM (10 YUCTy
U COCTaBy Y4YacTBYIOUIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
M3MEHEHHUIO CTEIICHEH OKUCIICHUS XMMHYECKHX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu xumuyeckol peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peaknusix. [IoHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusix. [lonstue o karanuse. [lonsiTue 0 xumMmuueckom paBHoBecnu. DaKTOPHI,
BJIIMAIONIME HAa CKOPOCTh XUMHYECKOM PEAKIIMHA W IIOJIO)KEHUE XUMHUUYECKOIrO
pPaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIMHM, JJICKTPOHHBIM  OanaHc
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHON peaKuum. CocrapieHue YpaBHECHUU



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX pPEAKUUMHA € HCHOJIb30BAaHWEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPONUTUYECKON TUCCOLUAINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHn3M AuCCOLMAlUM BELIECTB C PAa3JIMYHBIMU BUAAMHU
XUMH4YECKOU cBsi3U. Ctenens auccounanuu. CUIbHbBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOro oOMeHa. Y cinoBus MPOTEKaHUSI peakuii MIOHHOTO OOMEHa,
MOJHBIE W COKpallEHHbIE HWOHHBIC YypaBHEHUs peakuuid. CBOMCTBA KHCIOT,
OCHOBaHMW U COJIel B CBET€ MPEACTaBICHUH 00 IIEKTPOJIUTHYECKOU
nucconunanun. KadecTBeHHble peakiiui Ha MOHBI. [IoHsATHE O THAPOTIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — METANIOB U HeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpusi), MUCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH peakinuu
OT BO3JICUCTBUS paA3JIMYHBIX (HAaKTOPOB, MCCIECIOBAHUE DIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IpPOLECCAa AUCCOLMALMU KUCIOT, WIENOYEed M  COJIEH
(BO3MOXXHO  HCMOJB30BAHME BHUAECO MATEpPHUANIOB), IMPOBEIECHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKU  MPOTEKAHWs  peakuMid HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIJCJICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIIMX  NPHUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakuuH pasiioKEeHHs, COCIUHEHHUs), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C IOMOIIBKD KAYECTBEHHBIX PEAKIUMA HA HOHBL, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a/1a4.

HemeTtasuibl 4 UX cOeAMHEHUS

OOmiast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XUMHWYECKHME CBOWCTBA Ha IIPUMEpPE  XJIopa
(B3auMoOJEICTBUE C MeTaylaMd, HEMeTalllaMH, UIeso4amMu). XJIOPOBOIOPO/.
ConsHas KucimoTa, XMMHUYECKHE CBOMCTBA, MOJyYECHHE, NpUMEHEHHe. [lelicTBue
XJIOpa YW XJIOPOBOAOPOJA HAa OPraHU3M YeJoBeKa. BakHeuIne XJIOpUIAbl U UX
HAax0KJICHUE B IIPUPO/IE.

O6mas xapaktepucTtuka 3neMeHTOB VIA-rpynmbl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu OkucieHus. CTpoeHue u (U3UYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMK KHCIOPOJa
U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciora, (U3MUECKME U XUMHUYECKHME CBoOMcTBa (00mIME Kak
MPEACTaBUTENS Kjacca KHUCIOT MW chenuduyeckue). XUMUYECKHE pPEaKluu,
JeXalllue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOMYYEHUS CEPHOM KHCIIOTHI.
IIpumenenue cepHoi KucaoTel. COnu CEpHON KUCIIOTHI, KAUECTBEHHAS PEAKLIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COCIUHEHHI B MpUpoJE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHS.

O6mas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHH OKHUCIEHHs. A30T, PAaCHpPOCTPAHEHHE B MPUPO/IE,
¢dbuznyeckre U XuMudeckue cBorcTra. KpyroBopot azora B npupoje. AMMUak, ero
(dbu3nYecKre U XUMUUYECKHE CBONCTBA, NoJlydeHue u npumenenue. Coiau aMMoHMS,
ux (pU3nyYecKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ TmoiydeHue, (PU3NUeCKue U XUMHUYECKUE
cBolcTBa (0OIIMe Kak TMPEACTaBUTENS Kjlacca KHUCIOT U cheruduyueckue).
Hcnonw3oBaHue HUTPATOB M COJEed aMMOHHMS B KayeCTBE MHMHEPAIbHBIX
ynoopennii. XuMUYECKOe 3arpsi3HEHUE OKPYKaIOIIeH Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXIHW, 3arpsi3HEHUE BO3AyXa, NOYBBI U BoM0EMOB). Docdop,
aloTponHele Moaudukauuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOICTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3NIecKue U XMMUUECKHUE CBOMCTRA,
nostyuenue. Mcnonbs3zoBanue pocdaroB B ka4yeCcTBE MUHEPAIbHBIX YIOOpEHUH.

O6mas xapaktepucTtuka 3nemMeHToB |V A-rpynnbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHCICHHUS.  YTIEpOJa,  aJUIOTPOITHBIE
Moau(dUKALIUKM, paCIpPOCTpaHEHUE B TPUPOJE, (PUINUECKHE U XUMHUUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepojaa, ux
¢u3nyeckre W XUMUYECKHE CBOWMCTBA, JEHCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYeHHE WU MPUMEHEHHE. DKOJOTMYeCKHe MpoOJeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), runore3a riao0anbHOrO TMOTEIJICHUS KIUMaTa, NapHUKOBBIM
addekrt. YronbpHas KUCIOTA U €€ COJIU, UX (PU3MUECKHUE U XMMHUYECKUE CBOICTBA,
noixyyeHue W npuMeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, TaHOJ, TJIMIEPUH, YKCYCHasl KUCJIOTA).
[IpuponHble HMCTOYHHUKHU YIJIEBOAOPOAOB (Yyroyib, NPUPOJHBIA ra3, HEPTH),
MPOAYKTHl UX MepepaboTku (O€H3WH), UX POdb B OBITY U MPOMBIILJICHHOCTH.
[lonsiTe 0 GMONOTrMYECKN BaXKHBIX BEUIECTBAX: XKUpaxX, OeIKax, yriieBojaax — u Ux
poJii B OKM3HM 4YeloBeka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHUYECKUE CBOMCTBA, IMOJNyYEHUE W
npumenenue. CoenuHeHus: KpeMHusi B mpupoje. OOiiue mnpeacraBieHus 00
okcuae kpemaus (V) m xpemuueBoit kuciore. CHIMKATHl, UX HCIOJIb30BAaHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelIue CTpouTeIbHbIE MaTepHallbl: KEPaMHUKa,



CTEKJIO, IIeMEHT, OeTOoH, keje300eToH. [IpobGaeMpl G€30MacHOr0 HCMOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHHUsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMUUYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUWHEHUU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHME ¢ oOpa3laMu XJOpUAOB (TaJOTE€HUJOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl U €€  CcOeAUHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HAOJIIOJICHUE TMpolecca OOYIIIMBAaHUS caxapa Mo JehCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, HW3Y4YEHHE XUMHUYECKHX CBOMCTB
pa30aBIEHHON CEPHOM KUCIOTHI, NPOBEJECHNE KaUeCTBEHHOW peaKIuu Ha cyJbdar-
WOH U HaOIIOJEHUE NpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3MUECKUMU
cBoiicTBaMu azora, ¢ochopa MU HUX COEIMHEHHHA (BO3MOXHO MCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), 00pa3laMu a30THBIX U (pocopHBIX yaoOpeHul, noiayyeHue,
coOupaHue, pacro3HaBaHME W M3YYEHHE CBOICTB aMMHakKa, MPOBEACHHE
KAueCTBEHHBIX pPEakiMii Ha MOH aMMOHUS U GocdaT-uOH U U3yUeHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHOU a30THOU KUCJIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YEHHE Mozenen
KPUCTAJTMYECKUX pEemETOK anMasza, rpadura, QyiepeHa, O3HaAKOMJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTUBOTa3a, MojaydyeHue, coOupaHue, paclio3HaBaHUE U U3y4YEHUE
CBOICTB YIJIEKMCIIOrO ra3a, IpOBEJECHNE KaueCTBEHHBIX peakluid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYCHUE TMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHJIUKATHOW MPOMBIIUIEHHOCTH, PEIICHUE HKCIEPUMEHTAIBHBIX
3a7a4 o teMe «BaxkHeuIe HEMETAIIJIBI U UX COEUHEHUS.

MeTauibl M UX CoeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomnueckon cucteMe XuUMHU4UECKUX diemMeHTtoB [[. H.
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHHE MeTauioB. Meramumdeckas CBsI3b U
METAJUIMYECKAsT  KPUCTAJUIMYECKAass  PEmeETKa.  DIEKTPOXUMHUYECKHN Pl
HarnpsbkeHut metamioB. Ouznueckue U XMMUYECKUE CBOMCTBAa MeTaiuioB. OO0Iue
CcrocoObl MoydeHus: MeTayioB. lloHsATHE O KOPpPO3UMM METAIIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTalib, YYTyH, JIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U POMBIIIEHHOCTH.

[I{eounble MeTauibl: noJjiokeHue B [lepuoamyeckoil cucreMe XUMHUYECKHUX
anementoB JI. 1. MenzaeneeBa, CTpoeHHME HMX aTOMOB, HAXO0XIECHUE B NPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kaiusi). OKCUJBI U



TUAPOKCHABI HATpusi M Kanus. [IpruMeHeHue IIeNOYHBIX METauIOB U HX
COCIMHECHUM.

[IlenoyHO3eMENbHBIE META/UIbl MAarHMd M KaJdbUMH: MOJIOKEHHUE B
[Tepuonnueckoin cucremMe xumuueckux sneMeHToB J[. M. Menneneesa, crpoeHue
MX aTOMOB, HAX0XJI€HUE B rpupoae. PU3nuecKkue 1 XMMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkunelmue coequHeHus] Kbl (OKCUI, THUIAPOKCHUI, COJIH).
KéctkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHUN: noJIo)keHue B [leproanueckoil CucTeMe XUMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, cTpoeHHE artoma, HaxoxaeHue B npupoae. dusmueckue u
XUMUYECKHE CBOMCTBA altOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA U THIIPOKCHU]IA
AJTIOMUHHSL.

Kenezo: nmonoxenue B [lepuoandeckoil cucTeMe XMUMHUYECKHUX 3J€MEHTOB /1.
N. MengeneeBa, CTpoeHHE aTroma, HaxXOXIACHUE B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCUIBI 1 comu xkenesa (1) u sxenesa
(1), ux coctaB, CBOMCTBA U TIOJyUYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMud METAJJIOB U CIUIAaBOB, HUX (DU3NUYECKUMHU
CBOMCTBaMH, M3y4Y€HUE PE3YyJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJIEUCTBUSA OKCHJIA
KaJIbLIMS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIB30BAaHUE BHJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLECCAa TOPEHHUS XKee3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAaHUE  BUJEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEAaKIMi HA WOHbI: MarHus, KajbliMs, allOMUHUS, IIUHKA, KeJe3a
(I u xenesa (1), mequ (I1), HaGIrOACHUE W ONTUCAHKE MPOIECCOB OKPAIIMBAHHUS
IJJaMEHH MOHAaMU HATpusl, Kalus W Kaiablus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA aTIOMHHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeunime
METaJUIbl U KX COCTMHEHUSI».

Xumus ¥ OKpyKa0OLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOW JKM3HHM YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BELIECTB U XMMHUUYECKUX peakuuit B ObiTy. IlepBas momoiib npu
XUMHUYECKHUX OKOrax U OTPABIICHUSAX.

XUMUYECKOE 3arps3HEHUE OKpYKawmieh cpeanl (MpeieibHas JOomycTUMast
KOHIIeHTpaius Bemiects, nainee — [1JIK). Ponb xumuu B penieHuu 3K0JIOrH4eCKuX
poOJieM.

Xumuueckuii IKCnepumMenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIC
MaTtepuarbl).

Meosicnpedmemmnoie ceasu



Peanuzanusa MeXNpeIMETHBIX CBS3€Ud MpU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATHH, SIBJSIONINXCS CUCTEMHBIMU JJIsI OT/IEJIbHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAaY4YHbIE MOHSTHS: HAy4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpusi, aHalu3, CHUHTE3, Kilaccuukaiusi, MEepUOAUYHOCTb, HAOIIOJECHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeJb, SIBJICHUE, MAPHUKOBBIN
3 heKT, TeXHOIOTHS, MaTEPHATIBI.

dusnka: marepus, aToOM, DJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHI,
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJAHUKY, JUAJIEKTPUKH, (POTOSJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIIUNYECKAS
pemeTka, CriaBbl, (PU3NYECKUE BEIMYUHBI, €IMHUIBI M3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
yA00pEeHHUsl, MUKPORJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBRA.

I'eorpadus: armocdepa, runpocdhepa, MUHEpaldbl, TOPHBIE MOPOJHI,
MOJIE3HbIE UCKOIMAEeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pe3yJbTaThl OCBOECHHMS MpPOrpaMMbl OCHOBHOI'O OOIIETO
oOpa3oBaHus JOCTUTAIOTCA B XO0J€ OOy4YeHHs] XMMUU B €IMHCTBE YYEOHOU U
BOCIIUTATEJIBHOW AEATEIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMA POCCUHCKUMU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMH, TNPHUHSATBIMA B
oOlIecTBe MpaBUJIaMU W HOPMaMu IMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccam
CaMONO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIUN O0yUYarOIINXCS.

JINYHOCTHBIE  pe3yJabTaThl  OTPAXAOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJCTBOBATBCS CHCTEMOM TMO3WUTHBHBIX LIEHHOCTHBIX OpHEHTAUUHd U
pacIIMpEHUE ONbITA AESTEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpMOTHY€CKOT0 BOCTIUTAHNS:

LIEHHOCTHOI'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUECKOMY
U HAaydyHOMY HACIEOUI0, MOHUMAHHs 3HAYEHUS XUMHUYECKOM HAayKUM B JKM3HU
COBPEMEHHOI'0 OOLIECTBA, CIIOCOOHOCTU BIAJNETh JOCTOBEPHOW HH(pOpMALMEN O
MEPENOBBIX JOCTHKEHUAX W OTKPBITUSAX MHPOBOM M OTEUECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MIPEACTABICHAS O COLMAIBHBIX HOPMax M NPaBUIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBAaTEIbCKOM, TBOPYECKOW W JPYrMX  BHJAX
JEeSATENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH IpHU
BBINIOJIHEHUN Y4€OHBIX, T1O3HABATENbHBIX 3aJ1ay, BBINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3AaMMOIIOHUMAaHHIO
W B3aUMOIIOMOIIM B TIpoOLECCE ATOW Yy4eOHOM JeATEeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE M IIOCTYNKH CBOMX TOBAapUIIEH C MO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHHUS MOCIEICTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEICTABICHUS O BEIIECTBE M XWMMYECKOM DPEaKIIVH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKHM W COCTABISIOIINE
OCHOBY Il TOHUMaHUSl CYIIHOCTH HAYyYHOM KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS NPHUPOJBI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJTHOMN CPEION, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

ITIO3HABATEIbHBIE MOTHUBBI, HAIPABICHHBIE HA ITOJyYEHHWE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOJUMbIC NJi1 OOBSCHEHUS HAOII0JIaeMbIX MPOILIECCOB U SIBICHUMH,
MO03HABATEIbHOM, MH()DOPMALMOHHOW M YUTATEIIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOATENbHOM paboThl C YYEOHBIMU TEKCTaMM, CIPaBOYHOU



TUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHUI0O M TMO3HAHMIO, JTI0003HATENIBLHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K  €camM000pa30BaHWIO, TMPOEKTHOM M  HCCIEA0BATEIbCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPABICHHOCTU U YPOBHS OOyUEHHS B
JIATbHEUIIIEM;

4) popMupoBaHUSsI KYJbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH HU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHHE MOCIEJICTBUN U
HEMPUATHE BPEHBIX MPUBBIYEK (YIIOTPEOIEHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOIMMOCTU COOJIOJEHUS TNpaBWil OE€30MAaCHOCTH IMpU OOpaIEHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNbHOM KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO0 Tpodecchil U Tpyia pa3IudHoro poaa,
YBOXEHHE K TPYAYy M pe3yibTaTaM TPYAOBON JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHMM MO XUMHUHU, OCO3HAHHBIM BBIOOP
WHJIMBUIYaJIbHOU TPACKTOPUHU MPOJIOKEHUsI 00pa30BaHus ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycnenrHoi npodeccuoHanbHOM EeSITeIbHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATLCA B TPO(PECCHOHATILHOM Cpejie;

6) 3K0J0rH4eCKOr0 BOCIIUTAHUSI:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MpPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3zomacHoro obOpa3a KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCHUXHYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
MpaBuil 0€30MACHOTO MOBEICHUSI IPU pabOTE C BEIllECTBAMU, a TAK)KE B CUTyallUsX,
YTPOKAIOMIUX 3I0POBbIO U KU3HH JIIOCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4YaeMble MPU U3YYECHUU XUMUH, IJIS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH ITPUPOJIHON CPENOH, AJIs MOBBIIIECHUS
YPOBHSI  DKOJOTHYECKOW  KYJIbTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M MyTel WX PEIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIJICHUSI, YMEHUSI PYKOBOJICTBOBATHLCS UM B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIbHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MeTanpeaMETHBIX pe3yJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOLIEHAy4YHbIE TMOHATUS (3aKOH, TEOpUs,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOe.), KOTOPbIE
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O IEJIOCTHOU



HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIC), KOTOpbIE 0OecneyuBarT (HOpMUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
NeATEeNIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1oruvyeckue aeiicTBuA:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEpHbIC
MPU3HAKW, yCTaHABIMBATh B3aUMOCBS3b C JIPYTMMHU MOHSITUSMH), HCIOIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTNIENbHBIX (DAKTOB U SIBJICHUI, BHIOMpPATh OCHOBAHUS U
KpUTEPUU ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABIIUBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Yy4YEHWS,
CTPOUTH JIOTUUECKHUE PaCCyX JeHUS (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTUN),
JienaTh BEIBOJIbI U 3aKJIIOYCHUS

YyMEHUE TMPUMEHSITh B TpoIlecCe TNO3HAHUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHbIC), CUMBOIMYECKHE (3HAKOBBIE) MOJIEIIHU, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbIC TIPEACTaBICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHUYeckas (opMylia W ypaBHEHUE
XUMUYECKOW PEaKIUH — MPU PEHICHUH YueOHO-TIO3HABATEIbHBIX 33/7]a4, C y4ETOM
ATUX MOJIECTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepHU30BaATh CYIICCTBEHHbIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh  OOI[ME  3aKOHOMEPHOCTH, TMPUYUHHO-CICACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIIECCax U SIBICHUSX.

Ba3oBble uccienoBarejibckue JeMCTBHS:

YMEHUE UCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTa
MO3HAHUS, & TaKXe B KA4yeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NMpuOOpEeTeHHE OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, YMEHUE HaOJonaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3yibTaT, GOpMyIupoBaTh 0000IIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEOBAHUS, COCTABISITH OTUET
0 MpojieaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIUIO
pa3IUYHBIX BUJOB U (POpPM Mpe/ICTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUsl, CIPaBOYHbIE
nocodbusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHUE NPHUMEHATh Pa3jIN4HbIE METOABl U 3aIpOChl MPU MOUCKE U OTOOpe
uH(pOpMAlMM W COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEENEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCMOJB30BAHMS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpOH aKTHUBHOI'O MUCHOJIb30BAHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSATEIBLHO BHIOMPATh ONTUMAIbHYIO GOpMY MpeACTaBICHHUs HHPOpMaLUU U
WUTIOCTPUPOBATh PEIIAaeMble 337a4d HECIO0XXHBIMU CXEMaMH, JharpamMmaMu,
IpyruMH popMaMu rpauKu U UX KOMOMHALUSMU;

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBaTh B Ipouecce Y4eOHOH U
HCCJIEI0BATENbCKON AEATENbHOCTH MH(POPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTa HA COCTOSHHME OKPYKAIOIIEH NpPUPOIHON
CpeJibl.

KommyHuKaTHBHBIE YHMBepcaibHbIe YUeOHbIe 1eiCTBUA:

yMEHHUS 3ajJlaBaTh BOINPOCH (B XOJ€ Juanora W (WIh) JTUCKYCCUH) TIO
CylIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHHSI IPEJIOKEHHON 3a1a4H;

YMEHUS  NPEJCTaBIATh  IOJYYEHHbIE  pPe3yJbTaThl  IO3HABATEIBHOU
NESATENbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JejaTh MPE3eHTALNI0
pPE3YJIbTATOB BBIMOJHEHUSI XUMHYECKOr0 JKCIEpUMEHTa (1ab0paTOpHOrO OIBITA,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YyMEHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIPHOM M MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  NPU  pPELICHUU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00CyXIeHHs,, 0OMEH MHEHHUSMH, «MO3TOBBIE LITYPMbI», KOOPAMHAIUS
COBMECTHBIX JEHUCTBHUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PabOTHI U Apyrue).

PerynsiTuBHBIC YHMBepcaibHbIe Y4eOHbIe 1eiCTBUA:

YMEHUE CaMOCTOSATENbHO ONPEEsATh LEIN JAESITeIbHOCTH, IUIAHHPOBATh,
OCYLIECTBIISITh, KOHTPOJIMPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee 3 PeKTUBHbIE CIOCOOBI pelIeHusl Y4eOHbIX U
MO3HABATEIbHBIX 3a/Ja4, CaMOCTOSTENbHO COCTABIATh WIH KOPPEKTHPOBATH
NPEUIOKEHHBIM  AJITOPUTM  JEUCTBUM IIPU BBIINOJHEHUM 33JaHAN C Y4ETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydaeMmbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUH 3aJaHU.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pE3YJIbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepasibHONW paboueil MnporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCA HAay4yHbI€ 3HAHUSA, YMEHUS U CIIOCOOBI



TEeUCTBUM, cHermuduYeckue Il MOPEeAMETHOM 007acTh  «XUMHUSA», BUIBI
NEATEBHOCTA MO  TOJYYEHUIO HOBOTO  3HaHWsS, €ro HHTEPHpPETalNH,
peoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoH1y oOydenus B 8 ki1acce nmpeMeTHbIe pe3yJibTaThl HA 0A30BOM YpOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

e pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX IMOHATHH: aTOM, MOJIEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(oHOpOJIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMUYECKOT0 JIEMEHTa B COSAMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHCJICHHUS, XMMHYECKasl peakius, KiacCuPUuKaius peakiuil: peakiuu
COCMHECHUS, PEAKLUHMH PA3JIOKECHUS, PEAKUMH 3aMELICHUS, PEaKIuu
0o0OMEHa, K30- U SHJOTEPMUUYECKHUE PEaKLIMH, TEIIOBOU 3P (DEKT peakiuH,
AIpO aToMa, 3JEKTPOHHBIM CIOM aroma, aroMHas oOpOuTalb, pPaaAUYC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEMOJApHAs KOBAJIEHTHAsl CBS3b,
WOHHAS CBSI3b, UOH, KaTHMOH, aHMOH, PacTBOP, MAacCOBas JOJ]sl BEIIECTBA
(TpoleHTHAs! KOHLIEHTPAIIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHU U
MIPUMEHSATH 3TU MTOHATUS MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBiieHHs (popMyn
BELIECTB U YPABHEHUN XUMHUYECKUX PEAKLIHM;

e OINpENENsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIIUHECHUSX,
CTENEHb  OKUCIEHMSI  3JEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJCHTHAs W HOHHAas) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbICT Ilepumommueckoro 3akona JI. W. Menngeneena:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKHX IJIEMEHTOB OT MX MOJOXKeHUs B llepuomnueckoi cucreme,
3aKOHOB COXPAHEHHSI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHA ABOTraapo;

e OINKCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMbl XUMHYECKUX DJJIEMEHTOB: pa3JINuyaThb [OHITUSA «TJIABHAA
noarpynna (A-rpynmna)» u «modoyHasi noarpymnmna (b-rpymnmna)», Maneie u
OoJIbllIMEe TEPHOJIbI, COOTHOCUTh OO0OO3HAUCHHS, KOTOPbhIE HUMEIOTCA B
tabmune «llepumoamyeckass cucrema XuMuueckux d3memenToB J[. U.
MengeneeBay € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCI0 IEKTPOHOB
U pacrpeeieHue UxX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBY Yy4YacTBYIOIIUX B peEaKIuu
BEILIECTB, M0 TEIIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XHWMHYECKHE CBOWMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKUX MpPEBpaALlEHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBEIYHCIIATH OTHOCHTEIBHYIO MOJICKYISAPHYIO W  MOJIIPHYIO MacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEIMHEHH S, MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIInu;

MPUMEHSITh OCHOBHBIE OIEpallUd MBICIUTEIHHON JAEATENbHOCTA — aHaJIM3
W CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3allvio, KiIacCcu(uKaIluio,
BBISIBJICHUE TPUYNHHO--CJICJACTBEHHBIX CBSI3CH — JUIsl M3YYCHHUS CBOWCTB
BEIIECTB W XUMHYECKHX PEAKIUM, eCTeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOIIOJEHUE, U3MEPEHUE, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN );

cieioBaTh ~ NIpaBUJiaM  MOJB30BaHUS ~ XUMHUYECKOM  TOCylod U
1a0opaTopHBIM  00OpYJOBaHHEM, a TakkKe IpaBujaM oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 10 BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUIO U COOHPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHONM MAaCCOBOM JOJIEW PAaCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTh M MPOBOJUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
pacIo3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHK U JPYTruUe).

K xoH1y oOydenus B 9 kijiacce nmpeMeTHbIE pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHSATHM: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWUOH, aHWOH, NPOCTOE BELIECTBO,
CJIOKHOE€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHUS, XUMUYECKasi peakiusi, XUMU4YecKasi CBsi3b, TEIIOBOM 3(PdekT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS IUCCOLMALNSA, PEAKLUA HOHHOIO
oOMeHa, KaTaliu3aTtop, XWMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTEIb,  BOCCTAHOBHUTENIb, OKUCJIEHHE U  BOCCTAaHOBJICHUE,
ajotponusi, aMmGpOTEPHOCTh, XUMHUECKas CBI3b (KOBAJICHTHAsi, MOHHAS,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeérka, KOppo3usi METalioB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, MpeAeabHO OMyCcTUMas
koHueHTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSITh 3TH OHATHUS MPU OMKMCAHUY BEIECTB U UX MPEBPAILICHUI;
UCIIOIb30BaTh XMMHYECKYI0O CHUMBOJIMKY [IJIi COCTaBJeHUS (HopMyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

OMPENIEeNATh BAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIACcCy COEIMHEHUM mno (opMmynam, BUI XUMHYECKOU
CB3M (KOBaJICHTHAs, WOHHAs, METaUIMYEeCKas) B HEOPraHHMYEeCKUX
COCIMHEHUAX, 3apsi]l MOHA MO XUMHYECKOU (hopmyle, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPTraHWYECKUX COCAMHEHUM, THUI KPUCTATUTUYECKOU
PELIETKU KOHKPETHOI'O BEECTBA;

packpeiBaTh cMmbIichH [lepmoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHHME: ONHUCHIBATH M XapaKTEpPU30BaTh
tabauunyo Gopmy [lepuoandeckoil CUCTEMBbl XUMUUYECKUX 3JIEMEHTOB:
paznuyarh MOHATUS «rjaBHasg noxarpynmna (A-rpynna)» u  «noOodHas
noarpynna (b-rpynna)», wmanble u OOJbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOPbIE MMEIOTCSI B TMEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsj sAnapa, OOIIee YUCIO DJJIEKTPOHOB U
pacrpefieieHue HX 10 DJIEKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIUHCHUHN B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYMN C y4ETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIY M COCTaBY Yy4YacTBYIOIIMX B PEaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHIO CTENEHEW OKHUCICHUs
XUMHUYECKHUX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMHME M CHEHU(HUYECKHE XUMHUYECKHE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJTBEpPKIas OMNHUCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKNX PEAKIIUU;

COCTaBJSITb YpPaBHEHHUS JJIEKTPOJUTUYECKOW JIUCCOLMAIMU  KHUCIIOT,
LIEJIOYEU U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIIUU HOHHOTO



oOMeHa, ypaBHCHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYINTHOCTh OKHUCIHTEIbHO-BOCCTAHOBUTEIBHBIX — pPEaKIuit
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKINA;
IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH IIPOTCKAHUS XHMHYCCKHX IIPEBpAIlCHUN B Pa3IUYHBIX
YCIIOBUSX;

BBEIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO JJIeMEeHTa 10 (GopmyIe
COCIMHCHHUSI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIUH;

coOmoaTh  MpaBuUjia  TOJb30BaHUS XUMHAYECKOW  TMOCYyIOW U
nabopaTopHBIM  O00OpYJIOBaHMEM, a TaKXke MOpaBuia oOpamlieHus ¢
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU T10 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYyYEHUIO H COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTrO rasa);

MPOBOJIMTh  PCEAKIUH,  IOATBEPKIAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMHUI-,
uoaua-, kKapOonar-, docdar-, cuwiMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI Y HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPax HEOPTAHUUECKUX BEIIECTB;

MIPUMCHSITh OCHOBHBIE OICPAllMM MBICITUTEIBHON JACATCILHOCTH — aHAJM3
W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTHU3allui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IJII M3YUYCHUS CBOWCTB BENICCTB U
XAMHYECKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOJAbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, JKCIICPUMEHT (pealbHBIA M
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosaunuyectBo yacos
Ne HanmMeHoBaHMe pa3je/ioB U JIeKTPOHHBIE (LM(pPOBbIE)
KouTtposabHbie IMpakTHyeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHbIe XMMHYECKHE TOHATHSA
Xumusi — BakHasi 001acTh

11 €CTEeCTBO3HAHUS U 5 0 9 bubmuorexa [JOK

' MPaKTHYECKOM ESATETBHOCTH https://m.edso0.ru/7f41837c

YeJoBeKa

12 BemtecTBa 1 XUMHUYECKHUE 15 1 Bubnuoreka [JOK

' peaxuuu https://m.edso0.ru/7f41837c

Hroro no paznery 20

Pa3nen 2. BaxkHelilme npeAcTaBUTe M HEOPIAaHHYECKUX BelEeCTB
51 Bosnyx. Kucnopon. Ilonsarue 6 0 bubmuoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
59 Bonopon.Ilonsitue o kucnorax 8 0 1 Bbubnuoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBoperl. [lonsitue 06 5 1 1 Bubnuoreka [JOK

' OCHOBaHUSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 1 1 1 bubmmoreka [JOK

' HEOPraHMYECKUX COEIMHEHUI https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH 1
[Tepuonnueckas cucrema

Bbubnuoreka [JOK

1 7
3 XUMHUYECKUX deMeHToB []. U. https://m.edso00.ru/7f41837c
Mennene-eBa. CtpoeHue aroma
X €CKas CBS3b.
3 OZMHq g ]iﬂ > 8 bubmuorexa [JOK
' HCTHTEIRHO https://m.edso00.ru/7f41837c
BOCCTAaHOBHUTEIBHBIC PEAKITUI
Bubnuoreka [JOK
Hroro no pazpeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IlpakTnueckue (mupp )
NMpOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznen 1. BemecTBO U XUMHYeCKHE PeaKIIHMU
[ToBTOpEHue u yriyOneHne 3HaHuH bubmmoreka [IOK
1.1 5 1
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs! JUCCOLIHAIIUSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemeranibl 1 UX COeIMHEHHS
51 OO11ast XapakTepUCTUKAa XMMUYECKHX 4 0 1 bubnmoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.2 aneMeHToB VIA-rpymnmel. Cepa u eé 6 0 bubmmorexa [JOK
' PyHsL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
2.3 anemMeHToB VA-rpymnmsl. A30T, pocdop u ux 7 0 1 bubmmorexa [JOK
' PYHHEL ’ P https://m.eds00.ru/7f41a636
COCJIMHEHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
24 anemeHToB |VA-rpynmnsl. Yriepoa u 8 1 2 bubmmorexa [JOK
' . PYTIBL post https://m.edso0.ru/7f41a636
KPEeMHUI U X COEAUHEHHS
Hroro no pazueny 25



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

Pa3zgen 3. Merajliibl 1 UX COeTUHEHU A

. bubmuorexa [JOK
3.1 Obmue coficTsa MeTanIOB 4 https://m.edso00.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxueiimre MeTamibl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pa3nen 4. Xumus u okpykawmas cpeia
41 B 3 bubmuorexa [JOK
. €IIeCTBa U MaTepUasbl B )KU3HU YETOBEKA httos://m.edsoo.ru/7f412636
Hroro no pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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

IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTHyeckne
n/n Bceero U3YYeHUs o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer xumun. Posib XUMUU B KUZHU 1 0 0 Bubnuoreka [JOK
yenoBeka. Tena u BelecTsa 04.09.2023 | https://m.edsoo.ru/ff0d210c
9 Ilousarue o MeToax MO3HAHUS B 1 0 0 Bubnuoreka [JOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OPATOPUH U PUEMBI 1 0 0 bubnuoreka [IOK
oOparmieHus ¢ 1abopaTopHbIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEM)
UYucrele BemecTBa U cMec. CriocoObl
4 pazzieJeHusl CMECEH. 1 0 0 Bbubnuoreka [JOK
100neT co aHs poKaeHHS 30U 13.09.2023 | https://m.edsoo.ru/ff0d26ca
KocMoieMbsiHCKO.
[TpakTtuyeckas padora Ne 2
5 «Paznenenne cMmeceit (Ha mpumepe 1 0 0 bubmmorexa [JOK
8 . PIMEP 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHCTKH NIOBApPEHHOM COJIH)»
Bbubnuoreka [JOK
A 1
0 TOMBLIL MOTCHYIH 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKUE BJIEMCHTRI. 3HAKU 1 0 0 Bbubnuoreka [JOK
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 IIpocThie 1 c0XkKHBIE BELIECTBA. 1 0 0 bu6mmoreka [IOK
JleHb paOOTHHUKOB JIOIITKOJIBHOTO 27.09.2023 | https://m.edsoo.ru/ff0d2a6c



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

00pa3oBaHUsI.

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE bubmmorexa LIOK
02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIECTB.

10 Xumuueckas popmyna. BaneHTHOCTh bubnuoreka [IOK
aTOMOB XUMHYECKUX JIEMEHTOB. 04.10.2023 | https://m.edsoo.ru/ff0d2eae
JleHb 3aIIHUTHI )KUBOTHBIX.

1 OTtHocuTeNnbHAs aTOMHAsI Macca. bubmmoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJISIPHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c

12 MaccoBas I10JIsI XHMHYECKOTO Bubnuoreka [JOK
3JIeMEHTa B COCAMHEHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c

13 KoaunuectBo Bemecrra. MoJib. Bbubnuoreka [JOK
MousipHas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230

14 du3nyecKre 1 XUMUYECKUE SBICHUS. bubmuorexa [JOK
Xumuyeckasl peakius 18.10.2023 | https://m.edsoo.ru/ff0d37fa

15 IIpu3Haky U ycia0BUs MPOTEKaHUS bu6mmoreka [IOK
XUMUYECKUX PEeaAKIU 23.10.2023 | https://m.edsoo.ru/ff0d3al6
3aK0H COXpaHEHHs MAcChI BEIIECTB.

16 XHUMHUUYECKUE ypaBHEHUS. bubnuoreka [IOK
MexayHapoaHbIN JIEHb ITKOJIbHBIX 25.10.2023 | https://m.edsoo.ru/ff0d3b88
OMOJIMOTEK.

Brruncnenus: KoJIM4ecTBa, MacChl
BEIECTBA 10 YPABHEHUSAM XUMUYECKUX
CaKIUH.
17 ZCH:I MaMsTH TTOTHUOIINX MPH bubmorexa HOK
08.11.2023 | https://m.edsoo.ru/ff0d5708

UCITOJTHEHUH CITY>KEOHBIX
00513aHHOCTEN COTPYIHUKOB OPraHOB
BHYTPEHHHX JIEJI.



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

Knaccudukarnus XUMHYECKUX peaKIuit

18 (coenMHEHMS, Pa3JIOKCHUS bubmorexa LOK
P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeucT. O600IIeHnE 1 bubmmorexa [JOK
' Ny 15.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsI 3HAHHHA
KontponsHas padota Nel mo reme
20 «BemiecTBa 1 XUMUYECKUE PEAKLIUM. bubmmoreka [JOK
Jlenn Hayana Hropabepckoro 20.11.2023 | https://m.edsoo.ru/ff0d4290
nporecca.
Bo3agyx — cmech razos. Cocras
21 Bo3ayxa. Kucnopon — snemeHT u bubmorexa LHOK
' 22.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DuU3nYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peakiuu OKUCIECHUS bubmmorexa [IOK
’ 27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CrniocoObl mosTyyeHHst KUCI0poa B
23 1a00paTOPHH U TPOMBIIIIEHHOCTH bubmorexa [JOK
' 29.11.2023 | https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopoaa
TennoBoit 3¢ pexT XuMHUECKOM
24 peaxkuuu, IOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U 04.12.2023 | https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUECKUX PEAKIIUAX
TomnmuBo (HedTh, YroJab U METaH).
25 3ar ﬂsﬂeéne(io:anyra CrocoOBbI Z:ro bubmorexa HOK
P TR 06.12.2023 | https:/m.edsoo.ru/ff0d4c4a
MPEJOTBPAILCHUS
26 [Tpaktuyeckas padora Ne 3 o reme bu6numoreka [IOK
«[Tomyuenne u cobupanue KMUCIOPOa, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d497a
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W3yYEHHUE ETO CBOMCTB)

Bonxopox — aieMeHT U IpocToe

27 BeniecTBo. Haxoxaenue B mpupo/ie bubmmorexa [IOK
B ' A prpose. 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
Hennb Koncruryiiuu PO
28 du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuorexa [JOK
BoJlopona. [Ipumenenune Bogopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTydeHust BOAOPOJia B bubmmoreka [JOK
nabopaTopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o reme
31 «[TonmyueHnue u coOupaHue BOJIOPOIa bubmorexa HOK
i . P poaa, 27.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYEHHE ero CBOUCTBY
32 MonspHblii 00bEM ra30B. 3aKOH bubnuoreka [IOK
ABorajipo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Brruncienus 00béMa, KOJIMUeCcTBa
33 BEIllECTBA rasa 1o ero u3BeCTHOM bubmorexa LOK
n o 15.01.2024 | https://m.edso0.ru/ff0d5520
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruuncienust 00EMOB ra3oB 110
34 ABHCHMIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa HOK
P . P . 17.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUI ra30B
35 du3nyecKkre 1 XMMUYECKHUEe CBOMCTBA bubmuorexa [JOK
BO/JIbI 22.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [TonsTre 00
36 A —— bubmuorexa [JOK
8 pax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
JIeHb POCCHIICKOTO CTY/ICHYECTBA.
37 Bona kxak pactBopurens. Hacblennbie bu6mmoreka [IOK
Y HEHACBIIIEHHbBIE PACTBOPHI. 29.01.2024 | https://m.edsoo.ru/ff0d5b40
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MaccoBas 107151 BellleCcTBa B pacTBOPE

[Tpaktuyeckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB C

Bubnuoreka [JOK

38
omnpenenEéHHON MacCoBOM noei 31.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BELIECTBA»

39 KonTtponsHas padota Ne2 o reme bubnumoreka [IOK
«Kucnopoa. Bompopon. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCu(pUKALUS,

40 HOMEHKIIATYDA bubmuorexa [JOK

pa- 07.02.2024 | https://m.edsoo.ru/ff0d664e
JIeHb POCCHIICKOI HAYKH.
ITonydeHune U XUMUYECKUE CBOUCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ P 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHus: cOCTaB, Kinaccudukanms, Bbubnuoreka [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca

43 ITonyueHnue u XuMHU4YeCKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 19.02.2024 | https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukanus,

44 HOMEHKJIATypa. bubnuoreka [IOK
MexayHapoaHbIN IEHb POJTHOTO 21.02.2024 | https://m.edsoo.ru/ffOdfee2
S3bIKA.

45 ITonyueHnue u XuMu4eCKHe CBOMCTBA bu6numoreka [IOK
KHCJIOT 26.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATYypa,

46 CHOCO(GBII) Hl([)JI )CHI/IH XI/IMI/IIIZIC)KI/IC bubmorexa LHOK

N ya ’ 28.02.2024 | https://m.eds00.ru/00ad9474
CBOICTBa

47 ITpaktuyeckas padora Ne 6. Pemenue bu6numoreka [IOK

AKCIIEPUMEHTAIbHBIX 3aJa4 [0 TEME 04.03.2024 | https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIC KIIACCHI HCOPTaHUYCCKUX

COCIMHECHUIN»
48 ['eneTnueckast CBSI3b MEX/y KJIaCCAMH bubmmoreka [JOK
HEOPraHMYeCKUX COCAMHEHUMN 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTu3arus bubmuorexa [JOK
3HaHUU 11.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTtponsHas padota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX bubmorexa HOK
. P 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie MOTBITKH KIACCUDUKAITIN
XUMHYECKUX 37IeMeHTOB. [loHsaTHE 0
ol rpynmnax CXoHbIX 3JIEMEHTOB bubmorexa HOK
by 8 ' 18.03.2024 | https://m.edsoo.ru/00ad9ffa
10 net co 1ust Boccoenunenust Kprima
¢ Poccueii.
[Tepuonnueckuii 3aKOH 1
52 [Mepromuieckasi cucTeMa XUMUYECKUX bubmorexa HOK
P 20.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Meunneneepa
53 [Tepuoapl, TpyIIIbL, TOATPYIIITHI bubmorera [JOK
P > TPYIEL 26 01.04.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubmmoreka [JOK
sep. M3otonsl 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 31eKTpOHHBIX 000JI0YeK
95 aToMOB 3JieMeHTOB [leproauyeckoit bubmorexa IOK
pHoA 08.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuka XHMHIECKOTO
56 3JIEMEHTA TI0 €T0 TMOJIOKEHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /1. 1. 10.04.2024 | https://m.edsoo.ru/00ada824

Menneneesa
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3nauenue [lepuonnyueckoro 3akoHa

JUIsl pa3BUTHS HayKu U npaktuku. 1. 1.

Bbubnuoreka [JOK

>7 MeneneeB — yu€HbIH, egaror u 15.04.2024 | https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DNEeKTPOOTPULIATENILHOCTH ATOMOB bubmmoreka [JOK
XUMUYECKUX AJIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBs3b. bubmuorexa [JOK
BcemupHBIi JIeHb 3eMITH. 22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nomnsipHas XuMHUYECKast bubnuoreka [IOK
CBSI3b. 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJssipHas XuMu4eckas bu6mmoreka [IOK
CBSI3b. 06.05.2024 | https://m.edsoo.ru/00adaab9
CrerneHb OKUCICHUS.
62 Jens [Tobens!. bubmorexa HOK
08.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENHbHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK
peakuuu 13.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENU U BOCCTAHOBUTEIHN bubmorexa OK
15.05.2024 | https://m.edsoo.ru/00adb076
KonTtponsHas padota Ne4 o reme
65 «Crpoenue aroma. XuMH4yecKas bubmmorexa LIOK
20.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b»
66 PezepBHblit ypok. O0oO1eHue u bu6numoreka [IOK
cUCTEMATU3aIUs 3HAHUHI 22.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1eHue u bu6numoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0o01meHue u bu6numoreka [IOK

cucCTeEMaTHU3anus 3HaHUU

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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9 KITIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie | IlpakTHyeckne
n/n Bceero U3YyYeHHs o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Ilepnoarueckuil 3aK0H.

1 [lepuoanueckas cucrtema 1 0 0 Bubnuoreka [JOK
XUMHUYECKUX AnemeHnToB Jl. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB XUMUYECKUX JIIEMEHTOB

2 MIEPBBIX TPEX MEPUOJIOB 1 0 0 bubmmorexa LIOK

P P PHOACE: 08.09.2023 |  https:/m.eds00.ru/00adb6b6
MexayHapOoIHbII JCHD
pactpoCTpaHeHHS TPAMOTHOCTH.
Knaccugukanus 1 HOMEHKIaTypa

3 HEOPraHMYECKUX BEILECTB. 1 0 0 bu6numoreka [IOK
100 net co aHs poxaeHus 30U 13.09.2023 | https://m.edsoo.ru/00adb7e2
KocmonemMbsiHCKOI.

4 Bubpl XuMU4ecKkoi CBSI3U U THIIBI 1 0 0 bubmuorexa [JOK
KPUCTAJIIMYECKUX PEHIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme

5} «[ToBTOpEHUE U yruyOaeHe 3HAHUI 1 1 0

P Iy 20.09.2023
OCHOBHBIX Pa3eNioB Kypca 8 Kiacca

6 Knaccudukarnus XuMHYECKUX 1 0 0 Bbubnuoreka [JOK
peaxkuuii o pa3aIvMyYHbIM IIPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbch0

7 IToHsTHE O CKOPOCTH XUMHYECKOMN 1 0 0 bu6mmoreka [IOK
peakuuu. [IoHsTHE O TOMOTE€HHBIX U 27.09.2023 | https://m.edsoo.ru/00adbe9a
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reTEPOreHHBIX PEaKLIUSIX.
JleHb paOOTHUKOB JOIITKOJIEHOTO
00pa3oBaHus

TloHATHE O XUMUYECKOM
paBHOBecHU. PAKTOPBI, BIUSIOLIUE

8 Ha CKOPOCTb XUMHUYECKON PEAKIIUU U Bubmaorexa LJOK
P peaitt 29.09.2023 | https://m.edsoo.ru/00adc28c
[MOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS
OKHUCIUTETBHO-BOCCTAHOBUATEIHHEIE
9 AL Bbubnuoreka [JOK
pearui. 04.10.2023 | https://m.edsoo.ru/00adcade
JleHb 3alIUTHl KUBOTHBIX.
Teopus dIEKTPOIUTUYECKON
10 nccounanuu. CUIIbHBIE U cl1a0ble Bubmnorexa HOK
A HHAt. 06.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 MoHHBIE YpaBHEHUS PEAKIIUN Bubmnorexa HOK
P peaxt 11.10.2023 | https://m.edsoo.ru/00add448
XMMHUYECKUE CBOUCTBA KUCIOT U
12 OCHOBAHUH B CBETE MPEACTaBICHUMN bubmmoreka [JOK
00 AIIEKTPOIMTHIECKOM 13.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOLAAIAN
X €CKHE CBOMCTBA COJIEH
13 | caere mpoxcramnennios Bumorexa LIOK
ped N 18.10.2023 | https://m.edsoo.ru/00add8b2
ANIEKTPOJIUTUYECKON TUCCOLIUAITIN
14 ITousiTue o ruaposm3e coyieu Bubmiorexa LIOK
P 20.10.2023 | https://m.edsoo.ru/00add9d4
O0001IeHUE U CUCTEMATU3 AL
15 - Bubnuoreka [JOK
' 25.10.2023 | https://m.edsoo.ru/00addd12

MexayHapOHbIN AEHb IIKOJIbHBIX
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OHOJIMOTEK.

[Tpaktuyeckas padora Ne 1.

16 «Perenue 3KCrIepuMeEHTAIBHBIX Bubmorexa ITOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3a1a49»
KonTtponsHas padota Ne2 o reme
«QNEKTPOIUTHYECKAS TUCCOIHAIIHSL.
XUMHAYECKHE PEAKIIUHA B PACTBOPAX.
17 Jenn naMﬂTnIl)iorIE’SLunxpn o) ’ bubmmorexa [IOK
_ : 08.11.2023 | https://m.edsoo.ru/00addecO
VCITOJTHCHUH CITY>KEOHBIX
00513aHHOCTEN COTPYIHUKOB OPraHOB
BHYTPCHHHX JIEIT
OO0111ast XxapakKTepUCTHKA FaJIOTEHOB.
18 Xnﬁnqecfne CBIz)ﬁCTBa Ha IpUMepe Bubmorexa ITOK
PHMEp 10.11.2023 | https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopod. ColistHas KHCIOTa,
19 xnmﬁqecfnf CEOﬁCTBa MOJIyYEHUE Bubmorexa ITOK
> HOYH ’ 15.11.2023 |  https://m.edsoo.ru/00ade104
MIPUMECHCHHE
[Tpaktuyeckas padora Ne 2 o reme
20 «[Tonyuenne COIIHON KUCIOTEI Bubmorexa ITOK
i .. ’ 17.11.2023 | https://m.edsoo.ru/00ade348
W3Yy4CHHE € CBOMCTBY
BrrunciaeHus 1o ypaBHEHUAM
21 XUMHAYECKAX eazp Wi, €CIIU OJIUH U3 bubnnorexa LIOK
peardiv, A 22.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
99 OO01mas xapakTepUCTUKA SIIEMEHTOB bubmmoreka [JOK
VIA-rpymmsl 24.11.2023 | https://m.edsoo.ru/00ade64a
Annorponusie MOIU(UKALIUN CEPEL
23 Haxo>1<p €HHUE ce Ij[ H(beé c:e I/IHGII){I/Iﬁ Bubmorexa ITOK
s P s 29.11.2023 | https://m.edsoo.ru/00ade64a

B Ipupoae. XUMHUYECKHUE CBOMCTBA
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CEpHI.
JHenb 'ocynapctBenHoro repoa PO

CepoBoaopo, CTpOeHHUE,

Bubnuoreka [JOK

24
(busznyuecKrue u XMMUYECKUE CBOMCTBA 01.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTAa,
25 ¢bu3nvecKrue 1 XUMHUYECKHE bubmmorexa [JOK
. 06.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHCHHE
XUMHUUECKUE PEAKLMH, JICKALHUE B
OCHOBE ITPOMBIIIIIEHHOTO CII0co0a
IIOJTY4EHUS CEPHOU KUCIIOTHI.
26 XHWMHUECKOE 3arpsi3HEHNE bubmmorexa [JOK
. 08.12.2023 | https://m.edsoo.ru/00adec8a
OKPYKaIOIIEeH Cpebl COSTMHEHUSIMHA
CepHI.
MexayHapoIHbIN ACHb XYI0KHUKA.
97 Brrancienune MaccoBoit 10711 BBIXOa bubmuorexa [JOK
MPOAYKTA Ak 13.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTUKA SIIEMEHTOB
08 VA-rpynmsl. A3o0T, bu6numoreka [IOK
pacnpoCcTpaHeHHE B PUPOJIE, 15.12.2023 | https://m.edsoo.ru/00adeea6
(busznyuecKrue u XMMUYECKUE CBOMCTBA
AmMHaK, ero puzndeckue u
29 XUMUYECKUE CBOMCTBA, MOJTYyYEHUE U bubmmorexa [JOK
> T 20.12.2023 | https:/m.edsoo.ru/00adf004
MIPUMEHECHHE
[TpakTiaeckas padota Ne 3 mo Teme
30 «Ilony4yeHne aMmMuaka, U3y4eHue ero bubmmorexa [JOK
. ’ 22.12.2023 | https:/m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KHCTOTa, e€ PU3nYecKue u Bubnuoreka [JOK
XUMUYECKHE CBOMCTBA 27.12.2023 | https://m.edsoo.ru/00adf306
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Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B KQ4E€CTBE MUHEPAJIBHBIX

Bubnuoreka [JOK

32 oOpenuit. X
YAODPCHIH. AHMITCCKOC . 29.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl
COCIMHEHUSIMU a30Ta
dDocpop. Oxeun pocdopa u
33 (bocg)o pHaH Kncn((i))Ta (b(bplzsn(q\g)cxne u bubmmorexa [IOK
P . 10.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOUCTBA, MOyICHUE
Hcnons3oBanue pochaTo B
34 Ka4eCcTBE MUHEPAJIbHBIX YI00pCHUH. bubnuoreka [IOK
3arpsi3HeHHE IPUPOTHON cpebl 12.01.2024 | https://m.edsoo.ru/00adfc20
docdaramu
VYraepon, pacnpocTpaHeHUE B
35 npu E;[e EmHI:IeCKII)/Ie U XUMUYECKUE bubmmorexa [IOK
PrpOAE. 17.01.2024 |  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pu3ndeckue u
36 XUMHYECKHE CBOMCTBA. Bubnuoreka [JOK
DKOJOTHYECKHE MPOOIIEMEI, 19.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHJOM yriiepoaa (1V)
37 VYroJibHAsI KUCHOTA U €€ COJIU bubmmorexa [IOK
' 24.01.2024 | https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o reme
"IlonydeHune yriekucioro rasa.
38 KavecTBenHas peaxius Ha KapOoHaT- bubmmorexa [IOK
on" 26.01.2024 | https://m.edsoo.ru/00ae027e
JleHb maMATH KepTB XO0JIO0KOCTa
[TepBoHauanbHBIE TOHATHS 00
39 OpPraHMYECKUX BEIIEeCTBAX KaK O bubmorexa LOK
31.01.2024 | https://m.edsoo.ru/00ae054e

COEIMHEHUSX YIJIepoa
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Kpemuuii u ero coenuHeHus.
JleHb pasrpoMa COBETCKHMH

Bbubnuoreka [JOK

40 BOMCKaMH HEMEIKO-()aIUCTCKUX 02.02.2024 | https://m.edsoo.ru/00ae080a
BOMCK B CTaqMHTpaJICKON OUTRBE.

[Tpaktuyeckas padora Ne 5.
Pemenue skcriepuMeHTABHBIX 33724

41 1o Teme «BaxHeime HeMeTaJTbl U bubmuorexa [JOK
UX COEJIMHEHUSI. 07.02.2024 | https://m.edsoo.ru/00ae0bf2
190 net co nus poxaenus JI.W.

Menpeneena
KonTtponsHas padota Ne3 o reme
42 «Baxueime HeMeTauIbl U UX bubmmorexa [JOK
09.02.2024 | https://m.edsoo.ru/00ae0el8
COCIIMHEHUSD)
OO1as xapakTepuCcTUKa
XUMHYECKUX DJIEMEHTOB —

43 MeTaiuioB. Metajuinueckas CBsI3b U bubmuorexa [JOK
MeTaJUTM4ecKasi KpUCTaInuecKast 14.02.2024 | https://m.edsoo.ru/00ael03e
pemérka. Pu3nyecKre CBOKMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA METAJUIOB.

44 DNEKTPOXUMHUYECKUN Psifl buomiorexa LIOK

. 16.02.2024 | https://m.edsoo.ru/00ae1156
HAMPSDKEHUN METAIJIOB
OOm1re cnocoObl MOTydeHUs
MeTtaiuioB. CrutaBel. BerancieHus mo
ABHEHUSIM XUMHUYECKUX PEaKIUH,
45 ZIC)JH/I OJINH U3 PEareHTOB C(I)),Z[ep)KI/IT bubmorexa LOK
21.02.2024 | https://m.edsoo.ru/00ael156

MIPUMECH.
MexayHapoHbIN ICHb POJHOTO
SI3bIKA
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Bubnuoreka [JOK

46 Hortsmite 0 koppositit MeTanon 28.02.2024 | https://m.edso0o.ru/00ae1278
bubmuorexa [JOK
41 [lenourbte MeTanIs: 01.03.2024 | https:// m.edsocIJl. ru/00ael4b2
48 Oxkcuabl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJIust 06.03.2024 | https://m.edsoo.ru/00ael4b2
49 [Ilenouno3eMenbHbIC METAIUIBI — bubmuorexa [JOK
KaJIbIUI U MarHui. 13.03.2024 | https://m.edsoo.ru/00ae15e8
50 BakHeiime coeuHeHNs KalbIus bubmmorexa [JOK
15.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o01IeHre 1 cucTeMaTH3aIus
3HAHUH 20.03.2024
59 JKEcTkoCTh BOJBI M CLIOCOOBI €€ Bubnuoreka [JOK
YCTpaHEHUS 22.03.2024 | https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o reme
53 "YKEcTKOCTh BOJBI U METOJIBI €& bubmmorexa [IOK
" 03.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHHS
. bubmuorexa [JOK
>4 AiomiHHi 05.04.2024 | https:// m.edsocIJl. ru/00aelc64
55 AmdoTepHbIe CBOHCTBA OKCHJIA U bu6nuoreka [IOK
TUAPOKCHIA 10.04.2024 | https://m.edsoo.ru/00aelc64
56 Keneso. Bbubnuoreka [JOK
JleHb KOCMOHABTHUKH. 12.04.2024 | https://m.edsoo.ru/00ael1d86
57 Oxkcupl, THAPOKCUIBI M COJTH JKeTe3a bubmmoreka [JOK
(1) u xenesa (I11) 17.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cucTeMaTH3aIus
3HAHUMN 19.04.2024
59 [TpakTuaeckas paborta Ne 7. bubmmoreka [JOK



https://m.edsoo.ru/00ae1278
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
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Pemrenne skcnepuMeHTaNIbHBIX 337124 24.04.2024 | https://m.eds00.ru/00ae3de8
no teMe «BakHeHIne MeTaibl U UX
COCIIMHEHUSD)
Brrurcnenus mo ypaBHEHUSAM
XUMHYECKUX PEaKIIHid, €CITH OJNH U3
60 peareHToB JaH B U30bITKE WU bubmumoreka [IOK
COJICPXKUT pUMecH. Berunciienus 26.04.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JJOJU BBIX0J1a IPOIYKTA
peaxiuu
61 O06001IeHre U CUCTeMAaTH3aINS
3HaHUH 03.05.2024
KonTtponsHas padota Ne4 o reme
62 «BaxHele MeTaJlJIbl U UX
COCTMHEHUS. 08.05.2024
Henn [Tobenpl.
63 BemectBa u maTepuansl B Bubnuoreka [JOK
MOBCETHEBHOM KU3HU YEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHWMHUECKOE 3arpsi3HEHNE bu6numoreka [IOK
OKPYXAaIOIIEH Cpe/Ibl. 17.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6numoreka [IOK
HKOJIOTHYECKUX MTPOoOIeM 22.05.2024 | https://m.edsoo.ru/00ae4270
PesepBHeIit ypok. O600IICHHE U
66 cHUCTeMaTHU3aIvs 3HaHHUH. bubmuorexa [JOK
JleHb CcITaBSIHCKOM MHCHhbMEHHOCTH U 24.05.2024 | https://m.edsoo.ru/00ae0d0a
KYJIBTYPHI.
67 PezepBHblit ypok. O0oO1eHue u bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHHE 1 bubmmoreka [JOK



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

cuCTeEMaTHU3anus 3HaHUU

https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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