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MNOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMHUM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeabLHOM TPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHMsI, MPEICTABICHHBIX
B OI'OC OOO, a Takke Ha OCHOBe (QenepanbHOil pabouelt MpoOrpaMMbl
BOCIIUTAHUS U C Y4ETOM KOHLEIIIUU MPEnoAgaBaHusl y4eOHOro npeaMera « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IENSIX, OOIIel cTpaTeruu
oOy4eHMs, BOCHHUTAHUS M PAa3BUTUS OOYYaAIOMIUXCA CPEACTBAMU y4eOHOTO
npeaMera, yCTaHaBJIMBAET o0si3aTenbHOe peaMETHOE coJiep>KaHue,
npeaycMaTpUBAET paclpeiesieHne €ro Mo KjiaccaM U CTPYKTYpUpPOBAaHHE TIO
pa3ienaM W TeMaM NOporpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KauECTBEHHbIEC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HW3YUEHHUS] XHMHUHU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera  JiJis
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeH U3YUEHUs TIPEAMETa U OCHOBHBIX
BUJIOB Y4YE€OHO-TIO3HABATEJILHOW JEATEIbHOCTH OOY4YaromIerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
0oOy4Jaromnierocsi, ero MnpejcTaBiIeHU 0 MaTepUaIbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIE XUMHEH NPENICTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHSL 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MaCHOCTH, MPOOJIEM 3[paBOOXPAHEHUS.

N3yuenune xumnu:

CIOCOOCTBYET  pealiM3alii  BO3MOXKHOCTEM  JJIi  CaMOpasBUTHUS |
dbopMupOBaHUS KYJIbTYPhI IUYHOCTH, €€ 001el 1 PYyHKITMOHAIBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIIIJICHUSI U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEJIBHOM  y4eOHOW  JesATeIbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIEAOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JXKM3HU, TaK U B TPOHECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHenupuKol HAy4YHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
I[EJTIOCTHOTO B3IJIsi[a HA €IUHCTBO MIPUPOIBI U YEIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITNXCs;



croco0cTByeT (HOPMHPOBAHHUIO LIEHHOCTHOTO OTHOLIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHblEe HampaBiCHUs B OOyYEHUM XHMHUU OOECIEUMBAIOTCS CHELMPHUKON
COJEpKaHUsl  y4yeOHOro  MpeaMeTra, KOTOpBIM  SBISETCS  IE€JAaroru4ecku
alaliTUPOBAHHBIM OTpPaKEHUEM 0a30BOM HayKU XMMHH Ha ONPENEIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHUCTEMBl MEPBOHAYAJIbHBIX MOHATUNA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W  HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX ITOHATHH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusl MPOrpaMMbl MO XHUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoaa K e€ u3ydeHuro. Coaep:kaHue CKIaIbIBA€TCd U3 CHCTEMBbI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI OHATUIA O XUMHUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPUHLUIY
IIOCJIEIOBATEIBHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHsI KAK OCHOBBI BCEIO €CTECTBO3HAHMS,

— Ilepuoguyeckoro 3akoHa JI. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBlIeHUN 00 HIIEKTPOJIMTUYECKOW AMCCOLMAIlMM BELIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE HOMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJTHOTO
YPOBHSI K JpPyromMy, BBINOJNHSS (QYHKIUMHU OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEHW MPAKTHYECKOrO NMPUMEHEHHUS W IOJYYECHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (DOPMUPOBAHHIO
IIPEICTABJICHNUS O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTEMHOW MpUPOJbl, LIEHHOCTHOTO OTHOILIEHHS K HAyYHOMY 3HAHUIO U
METO/JaM NO3HaHUs B Hayke. V3ydeHHe XHMHHM NPOUCXOIUT C MPHUBJICUYEHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MNpeAMETOB: «OKpYKaloUUNd MUP,
«buoinorus. 5—7 knacce» U «PU3MKa. / KIACCH».

[Ipy wu3ydeHHH XUMUU MPOUCXOTUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHYECKOU
JeATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4yeOHOro MpeaMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HAHUN — BaXHEUMX (PAaKTOB, MOHATUMA, 3aKOHOB M TEOPETUUECKHUX TOJOKECHUM,
JOCTYNHBIX OOOOLIEHUH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TPU HW3YYEHUW BENMIECTB U
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4yeOHO-TIO3HABATENIbHOM U Y4eOHO-HCCIEA0BATEIbCKOM
JeSATEeIbHOCTH, OCBOCHHMM TMpaBWi 0€30MacHOTO OOpallleHHus C BellecTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIET0 00Opa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPESTU TaAKUE 1IETH, KaK:

— (GopMHUpOBaHHE HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YEeHHMS Ha CHCTEMaTHYeCKoe MpuOoOIIeHHEe
OoOy4JaronmMxcss K CaMOCTOSATEIbHON IM03HABATENbHONU JIEATEIbHOCTH, HAy4YHBIM
METO/IaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH,

— o0ecreueHne yCaoBUi, CITIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, TMO3HAHUS M CaMOIIO3HAHUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMM), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— ((dopmupoBanue oOmEeH (QYHKIIMOHAIBHOW M  €CTECTBEHHO-HAYyYHOMH
IPaMOTHOCTH, B TOM UHCJE YMEHHUH OOBSICHITH W OIICHUBATH SIBJICHUS
OKpPY’KaOIIIer0 MHpa, WCIOJIb3Yysl 3HAHUSA W OIBIT, MOJYYCHHBIE MPU W3YYCHHUU
XUMUHU, TPUMEHATh WX TPU PEIICHWH MPOOJIeM B TOBCEIHCBHOW JKWU3HH H
TPYZIOBOU JIEATENBHOCTH;

— ¢QopmupoBanue y oOydarommxcs TyMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH OSKOJOTUYECKU
1eJIeco00pa3HOro TMOBeAEHUs B ObITY M TPYAOBOM JEATENbHOCTH B LENAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWIIs W HAMpPaBICHHOCTU AabHEHIIIETOo
oOy4eHHUs.

OOmiee YWCIO YacOB, OTBEACHHBIX Ui HW3YYCHHS XHMHHM Ha YPOBHE
OCHOBHOT'O 00111ero o0pa3oBanus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE TOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemiecTBa. (PU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemlecTB. [loHsATHE O MeToax MoO3HaHMS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHus CMECei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass ¢Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHasg Macca.
OTtHocuTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi A0 XUMUYECKOTO AJIEMEHTA B
COCIMHEHUH.

KonnuectBo BemectBa. Moib. MoisipHast macca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

@uU3NYECKUE U XUMHUYECKUE SIBICHUA. XUMUYECKAS peaKUus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYeckHe ypaBHeHus. Kiaccuduxarus
XUMHUYECKUX PEAKIUH (COeTUHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAO0H, MpaBuiiaMu pabOThl B JaOOpaTOpUu H
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3nYecKkuXx CBOMCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIOICHHE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCAlMsI BOJbI) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
OMMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (I1) mpu HarpeBaHuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM cosii meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
CONMM, HaOJIOJEHWE W  OINKCAaHWE  pPe3yJbTATOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHHE MOJENeH MOJIEeKYI
(IIapoCTEePIKHEBBIX ).

Ba:xHeiinmue npeacraBuTe M HEOPraHNYECKNX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 3ieMeHT W MpOCToe
BenlecTBo. Haxoxxaenwe kuciaopoga B mIpupoje, (pusnueckrue U XUMHYECKHE
cBoiictBa (peakmmu TopeHus). Oxcuppl. [Ipumenenuwe kucmopoma. CrocoObI



MOJIYYCHHUST KHUCIOpoda B J1aboOpaTOpuu W TPOMBINUICHHOCTH. Kpyrosopor
KHciopoa B mpupoje. O30H — aioTporiHas MoAuUKaIsa KUCI0opoaa.

TemnoBoit 3p(deKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nsnemeHT M mpocToe BemlecTBo. Haxoxknenwe Boaopoja B
npupoae, GU3MYECKUEe ¢ XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nony4yeHust. Kucmorel u comnu.

MoutsipHbIi 006EM Ta30B. Pacu€Thl M0 XUMUYECKUM YPaBHEHHSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBopurtenb. PacTBOpEL
HacelllleHHbIE M HEHACBIIIEHHBIE PacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIIECTBA B pacTBOpe. XUMHUYECKHAE CBOMCTBA BOJIbI. OCHOBAHMUSI.
Ponbe pacTBOpOB B mpuposie U B )KU3HHU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemunenuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB:  coieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHBIC, amMOTEepHbIE) U
HecosneoOpaszyronue. Homenknarypa oxcunoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccubukanuss ocHoBaHWM: IIEIOYM U HEPACTBOPUMBIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NYECKUE U XUMHUYECKUE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MmetaimoB H. H. bekerona.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa coneil. du3znueckue U XMMHYECKHUE CBOMCTBA COJIEH.
[lonyuenue coneu.

['eneTnyeckas CBsI3b MEXKY KIACCAMU HEOPraHUYECKUX COCTMHECHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPkKAHUS KUCIOPOJa B BO3JyXeE, NOIYyUYCHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpOAa, HaOIIOACHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHusl TOpeHus (MmoXapa), O3HAaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOMCTB, IMOJy4YeHHE, COOWMpaHUE, pACIIO3HABAHHE W W3YUYCHUE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojelicTBUEe Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JOJIEW PAaCTBOPEHHOIO BELIECTBA, B3AMMOJCHUCTBUAE BOJIBI C METANIAMU
(HatpueM ©  KaimblueM) (BO3MOXXHO HCIIOJIb30BaHUE BHUACOMATEPHAJIOB),



WCCJIEIOBaHNE OO0pa3IlOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaO0JI0ICHUE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT M IEJIOYEH,
uzydyeHue B3zaumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajUlaMHi, pPEakUWil HEUTpau3aluH, IOJIYyYEHHE HEPACTBOPHMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa JAPYTMM K3 PACTBOPaA COJIA, PEIICHUE
AKCIICPUMEHTAIIBHBIX 33/a4 N0 TeMme «BaxHenmme Kiaccbl HEOPraHWYECKUX
COCIMHECHUN.

IMepuognueckuid 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. WM. MengeneeBa. Ctpoenme aromMoB. XHMHYECKAsi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KIaCCU(PUKALMU XUMHUUYECKUX dJeMeHTOB. [lonsaTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIO0YHO3EMEIbHbIE METaJUIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM()OTEpHbIE OKCHIBI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leprnoanyeckas cucrema XUMHYECKUX JIEMEHTOB /.
HN. MengeneeBa. KopoTkonepuonHas ©  JJIuHHONEpUoAHas  (HOpMbI
IIepronnueckoii cucrembl xumuueckux 3iemeHToB 1. . Menneneesa. [lepuonasl
u rpynnbl. OU3NYeCcKUil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX snep. M3oTonsl. DmekTpoHbl. CTpoeHUE
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEPHOCTA HW3MEHEHUSI paJhnyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [leprnoanueckoil cHCTEMbl XUMUYECKHUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. M. MennpeneeB — yd€HbIM U
IpaXIaHUH.

Xumuyeckasi cBsizb. KoBajeHTHas (MOJISIpHAsE Y HEMOJSIpHAsi) CBSA3b.
DNEeKTPOOTPUIATETbHOCTh XUMUYECKHUX AJIEMEHTOB. IoOHHAas CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Ipouieccyl OKUCTEHHS M BOCCTAaHOBIICHUSI. OKUCIUTENIN U BOCCTAHOBUTEJIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAIOB, B3aWMOICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHM KHUCJIOT W MIEJIOYEH, MPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiu pa3aoKeHUs, COCIUHEHUS).

Mesxcnpeomemmnnie ceasu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpU M3YYEHHMM XUMUU B 8 Kiacce
OCYUIIECTBJISICTCS. 4epe3 MCIOJIb30BaHUE KaK OOIIMX €eCTeCTBEHHO--HAYUHBIX
MOHSATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO01re ecTecCTBeHHO--HAyUHbIE TIOHITHS: HAYyYHBIN (pakT, TUNoTe3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kilaccuukanus, MepUOJIMYHOCTb, HAOIIOJIEHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIIHI,
M30TOIIbI, PaANOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILIECTBa, ra3, (pU3MyYecKue BETUUYUHBI, €IUHUIIbI
WU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COonHIIE.

buonorus: dotocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtugpocdepa, MHUHEpANIBI, TOPHBIE MOPOAIbI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKAs peaKkUus

[lepnonmueckuit 3akoH. [leprnoauyeckas cucTeMa XUMHYECKUX JIEMEHTOB /JI.
. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTM B HM3MEHCHHH CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX INEPUONOB, Kaius, KaablUusid M HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B Ilepuoanueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XUMHUYECKOM CBSI3U. THUIBI KPUCTAUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHUYECKUX BEUIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Krnaccudukanys XuMHYECKUX PEaKIMi MO pa3IMYHbIM IPpU3HAKaM (M0 YUCTY
U COCTaBy YYacTBYIOIIMX B pEaKUUU BEIIECTB, MO TEIIOBOMY 3¢ deKTy, 1o
U3MEHEHHUIO CTETEeHEW OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHUIO KaTalu3aropa). JK30- U SHAOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUYECKUE
YPaBHEHUSL.

[lonsiTue 0 ckOpocTH XuUMUYeckod peakuuu. lloHsTe 00 OoOpaTUMBIX H
HEOOpAaTUMBIX XHUMHUYECKUX peakiusix. [IoHSITHE 0 TOMOTE€HHBIX M TeTEePOTeHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKUUHA M MOJIOKEHUE XUMHUUYECKOTO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE — pPEAKLMH,  JJICKTPOHHBIA  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHOM  PEaKLMH. CocraBneHue  ypaBHEHUU



OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKLUMHA C  HUCIOJIb30BAaHUEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3M€KTPOIUTUYECKON TUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUJIAMU
XUMHUYeCcKOH cBs3u. CteneHs nuccounanuu. CuibHbIE U ca0bIe 3JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. Y cia0BUs MPOTEKaHUsl peakliuii HOHHOr0 0OMeHa,
IIOJIHBIE M COKpAalIEHHBbIE HMOHHBIE YypaBHEHHsA peakuuid. CBoiicTBa KHUCIOT,
OCHOBAaHMM W COJE€l B CBET€ MNPEICTAaBICHUNA 00 3IEKTPOIUTUYECKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEILIECTB — METAJIOB W HEMETANIOB (rpaduTa M anMmasa), CI0KHBIX BEIECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEAKIUU
OT BO3ACHCTBUS pa3iIMuYHbIX (AKTOPOB, MCCIEAOBAHUE DIEKTPOIPOBOJHOCTU
pacTBOpPOB BEUIECTB, IMpOLECCa JUCCOLMALMU KHCIOT, IIEJIOYed U  COJIeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IMPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHWs  peakuuidi HOHHOro  OOMeEeHa
(oOpa3oBaHue ocajka, BBIJEIEHHE Ta3a, O0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX — PEaKLUN
(ropeHue, peakluy pas3ioXKeHHs, COeINHEHUs), paclio3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX PpPEAKIUMH Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 HX cOeIUHEHUSA

O6miass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (u3HuUecKue CBOICTBA MPOCTHIX
BEIIECTB — TajloreHoB. XUMHYECKME CBOWCTBA Ha NPUMEpE  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMEeTalllaMH, WIeno4amu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4eHUE, PUMEHEHHE. [lericTBue
XJIOpa M XJOPOBOJAOPOJAa Ha OpPraHU3M 4YeJloBeKa. BakHeWlnme XJIOpHIbI M X
HaXOXKJEHUE B IPUPOJE.

O6mrast xapakrepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOCHHOCTU CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue M (u3MUecKUe CBOWCTBA
MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AJUIOTPONHbIE MOAU(DUKALIMN KUCIOPOa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kwmciora, (Qu3nUecKMe H XHMHYECKHE CBOicTBa (0oOmue Kak
MpeACTaBUTENsl KJacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE PEeaKIHH,
JeKalue B OCHOBE IPOMBILIUIEHHOTO CHOco0a MOJYy4YEHUs CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KUCIOThL. CONM CEPHOM KHUCIIOTHI, KAYECTBEHHAsI pEaKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl M €€ COeIWHEHUH B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCNMHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6miast xapakTtepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENECHU OKHUCIECHHs. A30T, pacnpoCTpaHEHUE B MPUPOJE,
¢duznyeckue u xumMuyeckue cBoiicrea. KpyroBopot azora B npupoze. AMMHUaK, €ro
bu3NYecKue 1 XUMUYECKAE CBOMCTBA, OJydYeHHE U TpuMeHeHue. Coam aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpruMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMe Kak TPEACTABUTENs Kiacca KHUCIOT W CHernudUuUecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIM aMMOHHMSI B Kaue€CTBE MHHEPaIbHBIX
yno0peHnil. XMMHUYECKOe 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXAM, 3arps3HEHUE BO3AyXa, MOYBBI W BOJOEMOB). Docdop,
aioTponHeie Moaudukamuu (ocdopa, huzmdeckue M XUMUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopras kuciiora, Gu3NIecKre U XUMHISCKHE CBONCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHUA.  YTIEpOod,  aJUIOTPOIHbIE
MOAU(UKAIIUKA, PACHPOCTPaHEHUE B TpPHUPOAC, (PU3NYECKUE U XHUMHUUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B mpupone. OKCubl yriiepoaa, ux
dbu3nueckue W XMMHUYECKHE CBOWCTBA, [EHCTBHE Ha JKUBBIE OpPraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza r1700aibHOTO TMOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YromapHas KUcaoTa U €€ CoM, uX (PU3NYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35UCTBE.

[TepBoHauanibHbIC TOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHAasl KUCIIO0TA).
[IpupogHbie HWCTOYHUKH YTIIEBOJOPOJOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (O€H3WH), UX POJIb B OBITY W MPOMBINIJICHHOCTH.
[ToHsaTHe 0 OMOJIOTHYECKHU BaKHBIX BEILIECTBAX: KUpPaX, O€IKax, yriieBoJax — U UX
poid B KM3HM 4eJoBeKa. MarepualbHOEe €AMHCTBO OPraHUYeCKUX W
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuwmii, ero ¢usnueckue W XHUMHYECKHE CBOWCTBA, IMOIyYEHUE U
npumeHenue. CoenuHeHHs KpemHUsi B mpupoze. OOmme mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BAaHUE B
ObITY, B MPOMBILUIEHHOCTU. BajkHelilne CTpouTeabHbIE MaTepuaibl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lloB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
IPOBEJCHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOPUI-UOHBI U HAOJIOJICHUE IPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKue U XHUMHUYECKHUE CBOMCTBA
raJlOr€HOB M HX COEAMHEHW (BO3MOXXHO MCHOJB30BAHUE BUIECOMATEPHUATIOB),
O3HaKoMJIeHME ¢ oOpa3uaMu XJOpUAOB (TaJOr€HHUJOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COCAMHEHUAMH  (BO3MOXKHO  HCIIOJIb30BaHME
BUJICOMATEPHAIOB), HAOIIOJCHNE Mpoliecca OOYIIMBaHUS caxapa MoJ JCHCTBHEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCIIOTBI, M3YYEHHE XHMHUYECKHX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJeHHE TMpHU3HAKA €€ NPOTEKaHUs, O3HAKOMIJIEHHE C (DU3HMUECKUMU
cBoiicTBaMM a30Ta, Qocdopa U UX COEAMHEHUN (BO3MOYKHO HCIIOJIB30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacrno3HaBaHHE M HU3YYEHUE CBOWCTB aMMHUaKa, IIPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pocaT-MOH U U3YUEHHE IPU3HAKOB
UX IPOTEKAHMS, B3aNMOJEHCTBUE KOHLIIECHTPUPOBAHHON a30THOM KHMCIJIOTBI C MEJBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Moelen
KPUCTAUIMYECKUX peIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancopOLMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3yYECHHE TMPU3HAKOB UX TMPOTEKAaHUSA, O3HAKOMIICHHUE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTa/lIbl U MX COeIMHECHUS

OO0miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diemeHtoB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHEe MeTauloB. MeTalindeckas CBsA3b U
METaJUIMYecKass  KpUCTAUIMYECKas  pelETKa.  JJIEKTPOXMMHUYECKHH  pAX
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
CrocoObl TOMy4YeHus: MeTauioB. lloHsTHE O KOPpO3MKM METaIOB, OCHOBHBIE
cocoObl 3amUThl UX OT Koppo3uu. CruiaBel (CTanb, YYTyH, IJIOPAIFOMHHUU,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[lenounble MeTaJIbl: MosioxkeHue B llepuoguueckoil cucreMe XMMUYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJEHUE B IIPUPOJE.
dusnueckre 1 XMMUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKcuasl U



TUIAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe WIENOYHbIX METalIOB MU HX
COEeIUHCHUM.

[[lenouyno3eMenbHble METaJUIbl MAarHMid W KallbLIMK: IIOJIOKEHHE B
[lepnonmueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XJIeHUE B npupoae. Ouznueckue 1 XMuMHYECKUE CBOMCTBA MATHHUS
U Kanpuug. Baxdeiimue coeauHeHUs Kaiblusg (OKCHUJ, TUIPOKCHUA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJIFOMHUHUN: TIOJ10KeHUE B [leprnondeckoil CucTeMe XUMUYECKUX SIIEMEHTOB
J. . MenneneeBa, crpoeHrue aroMa, HaxoKAeHUE B Ipupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBIE CBOWCTBA OKCHIA U THAPOKCHA
AITFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHE aToMma, HaxXOXIeHHE B mpupone. Pusmyeckue u
XUMHYECKHE CBOMCTBa jkeie3a. OKCuabl, rTuapoKcuasl U coiu xkenesa (1) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKCnepumMenm

O3HAKOMJIEHHE C O0Opa3llaMud METalIOB M CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, M3Y4YEHHUE  PE3YJbTaTOB  KOPPO3HH  METAUIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
KaJblIUS U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOW BOJIBI, MPOIIECCAa TOPEHUS KeJe3a B KHUCIOPOAE
(BO3BMOKHO  HCIOJIb30BAaHWE  BHJCOMATEpPHUATIOB), MPU3HAKOB  MPOTECKAHUS
KAueCTBEHHBIX PEaKIMi Ha WOHBI: MarHusi, Kajablys, aTIOMUHUS, I[TUHKA, *XKeje3a
(I1) u »xeneza (I1I), menu (I1), HaOarOEHUE M OMIMCAHKE MIPOIIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHU HaTpHsl, Kajdus W Kalblus (BO3MOXXHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THJIPOKCHUIA ATFOMUHUSA
U TUJIPOKCHUJIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeiiime
METaJUIbl U X COCTUHEHUS.

XuMHuA U OKpYsKamolas cpeaa

BemectBa m Marepuanbl B MOBCEIHECBHOW JKM3HW 4YeJIOBEKa. bezomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKaroliehd cpeinl (MpeaenabHasi JOoMmyCcTUMast
KOHIIeHTpalus Bemects, aanee — [1/IK). Poap xuMun B pemieHr 3K0JI0THYECKUX
pooIIeM.

Xumuueckuii IKCnepumenm:

u3y4eHHue oOpasIloOB MaTepuajioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXmpenIMeTHBIX CBs3€d NMpU HM3yYEeHUHM XUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHME Kak OOLIMX eCTeCTBEHHO-HAyYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKJIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHSA: HAay4YHbIM (pakT, FMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, Kiaccuukauus, TMEePUOAUYHOCTh, HaOIIOACHUE,
OKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEPEHHE, MOJEINb, SBICHHE, MapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

@dusnka: marepus, aTroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHI,
U30TONBI, PaJHMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYECKUU 3apsij, IMPOBOJHUKH,
HOJYIPOBOJHUKHU, JUIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNO, O0O0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, ra3, paCTBOP, pACTBOPUMOCTb, KpUCTAJUINYECKAs]
pemérka, CruiaBbl, (U3UUYECKUE BEIMYMHBI, CAMHULBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢orocunres, npixanue, Ouocdepa, 3KocucTEMA, MUHEPAIbHBIC
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rHuapocdepa, MUHEpaIbl, TOPHBIE IOPOJIBI,
TIOJIC3HBIC HCKOTIaeMbIe, TOTLJIBO, BOJIHBIC pPECypCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOWLIETO
o0Opa3oBaHMs JOCTUTAIOTCS B Xoie OOy4eHHs XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAIAULUOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSMH, IIPUHATBIMUA B
o0miecTBe MpaBUIaMM M HOpPMamMHM IOBEIEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYarOIIHUXCS.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3WTHUBHBIX ILIEHHOCTHBIX OPUEHTAUUA H
pacIIMpeHNE ONbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoTHYECKOT0 BOCIIMTAHNS

LIECHHOCTHOI'0 OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAYYHOMY HACIECIWIO, NTOHMMAaHMS 3HAYEHUS XMMHYECKOM HAYKH B KU3HH
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(OpMaIuei o
NIEPENOBBIX JTOCTH)KEHHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHUSI:

OPEICTAaBICHUS O COLMAJIBHBIX HOpPMax M IIpaBWiIaxX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-HMCCNEAOBATENIbCKOM, TBOPYECKOM M JAPYTHX  BHUAAX
NeATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHBIX, TMO3HABATEIbHBIX 3a/a4, BBIINOJHEHUH XHUMHUYECKHX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEccCe OSTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TOBENEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTABIISIOLINE
OCHOBY Ul MMOHMMAaHMsS CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHS MPUPOJBI, B3aWMOCBS3SX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

NIO3HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA ITOJYYEHHE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOJUMBIE JIsi OOBACHEHHUS HAOJI0JaeMBbIX TMPOIECCOB M SIBJICHUM,
M03HABATENIbHOM, MH(POPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CAMOCTOSITENIbHOM paboThl ¢ y4yeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHMI0O W MO3HAHHUIO, JI0003HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM M  HCCIEeI0BATENbCKON
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHHUS B
JaJbHEHIIEeM;

4) dpopmupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pOBBbI 00pa3 *XWU3HHU, OCO3HAHUE MOCIEICTBUNA W
HETPUATHE BPEJIHBIX MPUBBIUEK (YHOTPEOJIEHUS aJTKOr0Jisl, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuid O€30MacCHOCTH TMpu  OOpallleHun ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U peaIbHON KU3HH,

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY M3yUEHUIO ITpodeccuil U Tpyia pa3inyHOTO PoJia,
YBaXKEHHUE K TPYAy M pe3yjbTaTaM TPYJOBOM [EATEIIBHOCTH, B TOM YHCIIE HA
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO0 XWUMHUH, OCO3HAHHBIA BHIOOD
WHJMBUAYAJTbHOW TPACKTOPUHU MPOJIOIKEHUSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHENHON MpodheCcCUOHATBLHON JAEATENHPHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aIalITUPOBATHCS B MPO(HEeCCUOHATBHOM CpeIE;

6) IKOJIOrHYECKOro BOCIIUTAHUSI:

AKOJIOTMYECKU LEJIeCO00pa3HOe OTHOIIEHHE K MNPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHHUS, IOHUMAHUE LIEHHOCTH 3J0POBOrO U
O6e3omacHoro oOpas3a >KH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3MYEeCKOMY M TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHE ILIEHHOCTH COOJIOJEHUS
npaBui 0€30MMACHOTO MOBEECHUS MPU pabOTE C BEUIECTBAMU, a TAKXKE B CUTYyaIUsX,
YTPOKAIOMIMNX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydaeMble MPU HU3YUYCHUH XUMUU, IS
pELICHUS 33a/1a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPEAOM, JJIsl TTOBBILICHUS
YPOBHSI  OKOJIOTUYECKOW  KyJNbTYPhI, OCO3HAHUS TJOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M MYyTeH WX PEMICHHUS TMOCPEICTBOM METOJOB XUMMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B MO3HABATEJIHLHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B coctaBe wMmeTanpeaqMeTHBIX pPE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsIT MHUPOBO33pPEHHUS OOIICHAYy4YHbIE TOHSTUS (3aKOH, Teopusl,
MIPUHIINI, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaxXx W IMO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbBIC YUeOHBIC ACUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble obOecneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
JESITEIIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBUSA

Ba3oBrble Jiornyeckue AeiicTBUA:

YMEHHUS HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHH
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUH, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KiIacCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABJIMBATh TMPUINHHO-CIICJCTBEHHBIC CBS3W MEXKIYy OOBEKTaMH HW3YYCHHS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,;

yMEHUE TMPUMEHATh B TIPOIIECCE I[IO3HAHUS TOHATUS (TMPEIMETHBIE U
MeTaIpeMETHBIC), CHMBOJIMYCCKHE (3HAKOBBIE) MOJICIH, UCIIONh3YEMbIC B XUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJIEITbHBIC TTPEACTABICHUS —
XUMHUYECKUU 3HAK (CHUMBOJ JJIEMEHTAa), XUMUYeckas QopMmyia W ypaBHEHHE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TIO3HABATENIbHBIX 3aj1a4, ¢ YYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBJIATH U XapAaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKN U3y4aeMbIX 0OBEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEaAKITHi,
BBISIBIIATH ~ OONIME  3aKOHOMEPHOCTH, TPUYUHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble uccienoBare/ibCKue 1eHCTBUSA:

YMEHHE HCIIOJb30BaTh TOCTABJIICHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TakKKe B Ka4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THIOTE3BI 10
MIPOBEPKE MPABMIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE OIbITa IO TUTAHWUPOBAHWIO, OPTaHU3ANMH W IPOBEIACHHIO
YUYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IMpoIriecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYITHPOBATH 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEASHHOTO OMBITA, UCCIICIOBAHUS, COCTABISTh OTUYET
O MpoJIeNIaHHOM padoTe.

Pab6ora ¢ undgopmanmei:

yMEHUE BBHIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO
pPa3IMYHBIX BUJIOB U (hOPM TIPEICTABIICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJIApHAs JUTEpaTypa XHMHYECKOTO COJCP)KaHMs, CIPAaBOYHBIC
nocobus, pecypchl MHTepHETa), KPUTHYECKH OICHWBATh IMPOTHBOPCYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3MYHbIE METOJBI M 3alpOoChl MPU MOMCKE M OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJMMBIX JJS1 BBITOJTHEHHUS
y4eOHBbIX W TIO3HABATEIbHBIX 3a/1a4 ONMpPEAeNEHHOTO TUMa, MTPUOOPETEHUE OIbITa B
0o0JaCTH  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIONBb30BAHMSI PA3IUYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOUPATh ONTHUMANbHYIO (OpMY IpeaCcTaBiICHUS HHPOPMAIIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJladyd HECJIOXKHBIMH CXEMaMH, JuarpaMMami,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHaJIM3UpoBaTh B TIpolecce Yy4eOHOH U
UCCJIEIOBATENHCKON JEATEIPHOCTH MH(MOPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEIBCKOTO XO35MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXAKOIIEH NPUPOIHON
Cpepl.

KoMMyHuKaTHBHBIC yHHBEpPCAJbHbIEe y4eOHbIe 1eliCTBHUA:

YMEHHs 3a/aBaTh BONPOCH (B XOA€ Juajora W (Miau) JTUCKYCCHM) IIO
CyLIeCTBY  OOCyXKJaeMol  TeMbl, (OPMYyJIUPOBATH CBOM  MPENJIOKEHUS
OTHOCHUTEJILHO BBIIIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

YMEHHS ~ TPEICTaBIsATh  MOJYyYEHHBIE  pe3ylbTaThl  MO3HABATEIHHON
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTaX; JelaTh MPEe3eHTAIHIO
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JaOOpaTOpHOIO OIbITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

yMeHHsI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABAaTEIIbHOM M HMCCIIEJIOBATENLCKOM  NIEATEIBHOCTH TPHU  pEHICHUU
BO3HUKAIOIIKX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIeleHHe KpPUTEpUEeB 1O OLIEHKE KauecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIE YHUBepcaibHble yUeOHbIe 1eCTBUS:

YMEHHE CaMOCTOATEIBHO OMNPENENATh ILEIN ACATEeIbHOCTH, MIAHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3PpheKTUBHBIE CIIOCOOBI peleHns YIeOHbIX U
MO3HABATENbHBIX 3aJlad, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  aJITOPUTM JEHUCTBUM INPU BBINOJHEHUM 33JaHUN C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBaX M PEaKIHUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYUYEHHOTO pe3yjbTaTa 3asBJICHHOW LIE€TH, YMEHHE
UCIOJIb30BaTh M AaHAJM3UPOBATh KOHTEKCTHI, IPe/IaracMble B yCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIbTATDBI

B coctaBe mpeaMeTHBIX pe3yabTaTOB IO OCBOSHHUIO 0053aTEIHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW eaepanbHOM paboueil mporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYArOIIMMUCA HAy4YHBIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, chHenmupuIecKue [ TpeAMETHOW obmactu  «XuMus», BUIBI
JEATEIBHOCTH MO  [OJYYEHUID HOBOIO  3HAaHWS, €ro HHTEpIpETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOydenus B 8 Kkjacce rnpeMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEICHBb
OKHCIICHUS, XMUMHUYECKasi peakius, KiaccupuKalus peakiuid: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUS, PEaKUUU 3aMEUICHUs, peaKUuu
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aToMa, JJIEKTPOHHBIM CJIOM aroMa, aroMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAsE W HEMOJISIpHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(poreHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TOHATUH U
MPUMEHSTh 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALICHUI;

e HCIOJBb30BaTh XHWMHUYECKYIO CHUMBOJHUKY JUIsI COCTaBieHUS (opmyn
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHA/JICKHOCTh BEILIECTB K OMNPEAEIEHHOMY KJIACcCy COEIUHEHHI MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAss W WOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMmbica Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYCCKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepumoanueckoil cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢Gopmy Ilepuogudeckoi
CUCTEMbl XHMMHMUYECKHMX DJJEMEHTOB: pa3jiuyaTh TMOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpymmna (b-rpynma)», mansie u
OOJBINIE TIEPHOJBI, COOTHOCHTH OOO3HAUYEHUs, KOTOPhIE HMEIOTCS B
tabnune «llepronuueckass cucteMa xumudeckux a3nemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IICKTPOHOB
U pacrpeeieHre UX M0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B pEaKIUu
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHWE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpaIlllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOTO »3JIeMEHTa 10 (GopMmyJe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKIIny;

MPUMEHSTH OCHOBHBIE OTEpAllMU MBICTUTEIBHON JIEATETbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMAaTHU3allulo, KJacCU(pUKAIUIO,
BBISIBJICHUE TIPUYWHHO--CIICACTBEHHBIX CBS3€H — U1 M3yYCHHSI CBOMWCTB
BEIIECTB M XHMHYECKHUX PpEaKIUH, eCTECTBEHHO-HAYyYHbIE METObI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  MOJIb30BAaHUS ~ XUMHYECKOW  MOCYyJAOM |
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: c
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C TOMOIIBI0 HHANKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 Kkjacce rnpeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBATh CMBICII OCHOBHBIX XHUMMWYECKUX IIOHATUH: XUMUUYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pAacTBOpP,  AJNEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJICKTPOJIUTUYECKAS IUCCOLMALUA, PEAKLHMH HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBECHE, OOpaTUMblE H



HEOOpaTUMbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponus, aMpOTEepHOCTh, XUMUYECKasi CBsI3b (KOBaJCHTHAsl, MOHHA,
MeTaJuInuecKas), KpUCTANIMYecKas pemeéTka, KOppo3us METasuioB,
CIUIaBBbl, CKOPOCTb XWUMHYECKOW PEaKUWW, NPeNesbHO I0IMyCTHUMas
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHWMHYECKHX IOHATHH U
IMPUMEHSATH 3TH MOHATHS IPY OMUCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJs COCTaBIICHUS (HOpMyI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OIPENENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX IEMEHTOB B
COCIMHEHUAX pPa3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BEUIECTB K
ONpeAeNEHHOMY KJAacCy COEIMHEHHUWA 1o (opmyaaM, BUA XHUMHUYECKOU
CB3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUYECKHUX
COEUHEHMSIX, 3apsa]l UOHA M0 XUMHUYECKON (popmyre, XapakTep cpelsl B
BOJHBIX PAaCTBOPAaX HEOPTraHWYECKUX COCIMHEHMM, THI KPUCTAIUINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuomnueckoro 3akona JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIKCHIBaTh W XapaKTEepU30BaTh
Tabnnunyo ¢opmy llepuoanueckoil cucTeMbl XUMUYECKHX AJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymma)» U «1oOodHas
noarpynna (b-rpynma)», manbie W OOJbIIME TMEPUOJbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhlE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIIOBBIMM  XAPAaKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii  sjpa, OOIIee YHCIO DJJIEKTPOHOB U
pacmpeqieieHie WX 0 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAUMHEHUU B
Ipeesax MajblX IIEPUOJ0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XUMUYECKHE peakuuud (10 YMCIy U COCTaBy YYACTBYIOLIUMX B pPEAKIUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEIU(PUUECKHE XUMHYECKHE
CBOMCTBAa NPOCTBIX U CJOXHBIX BEIIECTB, MOATBEP)KIAs ONMUCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS JJIEKTPOJUTUYECKONM JHCCOUMALNU  KHCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAOININX CYIICCTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEaKIIUN
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOro »JJeMeHTa 1o (opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0JaTh  MpaBWja  IOJb30BAHMUS ~ XMMHUYECKOM  HOCYIoll U
7a00paTOpHBIM  OOOPYJIOBaHMEM, a TakXKe IMpaBWia OOpAaIllCHUS C
BCIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKUX OIMBITOB MO TOJYYEHUIO M COOMpPaHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOJATBEP)KIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
nonu-, kKapoOonart-, docdar-, cunukar-, cyinbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI U HOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OTIEPAIlMN MBICTUTCIBHON NEATCILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTEMAaTHU3allUI0, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3yYCHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBbIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIMPOBAHNE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounvecTBO 9acoB
Ne HaumeHoBaHme pa3iesioB u JJeKkTpoHHbIE (IU(PPOBBIE)
KoHTpoJsbHbIe IMpakTHueckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavaibHbIe XUMHYECKHE MOHATHSI
XuMHs — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemecTBa 1 xumMmuueckue bubmnoreka LIOK
12 15 1 0
peakumu https://m.edsoo.ru/7f41837c
Wroro mo pasnery 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 0 0 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.llonstue o kucimorax 8 0 1 bubnnorexa [IOK
' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsr. [Tonsitue 00 5 1 1 Bbu6nmuoreka [IOK
' OCHOBaHHMSX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIacChI bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUM https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-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

[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHYECKAs CBS3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIIBHBIC peaKHI/II/I

Hroro o paszerny 15 Etptlri?/l;ln(feedl;i;—.[r?/sf41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

9 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3zjnen 1. BemecTBO M XMMHYEeCKHE PeaKIIuN
11 [ToBTOpEeHME U yriayOnenue 3HaHUN 5 1 0 bubnuoreka LIOK
' OCHOBHBIX pa3/IesIoB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bu6nunoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOIHAITHS. 8 1 1 bubnunoreka [IOK
' XHUMUYECKHUE PEAKIIMHU B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
OO11ast XapakTepUCTUKA XMMUYECKUX bubnnorexa [IOK
2.1 4 0 1
anemeHToB VIIA-rpymmebl. ["ajgorenst https://m.edso0.ru/7f41a636
OO1m1ast xapaKTepUCTHKAa XUMHUYECKHX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 6 0 0 brommorexa LIOK
' PyTHEL. &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO1m1ast XapaKTepUCTHKA XUMHUYECKHX
2.3 a5eMeHTOB VA-rpynimsl. A30T, pochop 1 ux 7 0 1 bubmmorexa [IOK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OOm1ast xapaKTepUCTHKA XUMHUYECKHX
24 anemeHToB [VA-rpynmel. Yriepoa u 8 1 2 brommorexa LIOK
' N Py ) poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COECIMHEHUS
Hroro mo 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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA MCTATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTasuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/ 7412636
Hroro mo pazneny 20
Paznen 4. XuMus u okpy:kawias cpena
41 BemtectBa 1 MaTepuaibl B )XHU3HU YEJIOBEKA 3 Bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMs 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosan4yecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IIpakTuyeckue
n/n Bcero U3yYeHH s oOpa3zoBarTe/ibHbIE
padoTbI padoThbI
pecypchbl
[Ipeamer xumun. Ponb XuMUu B KU3HU bubmorexa HOK
1 pedl ' 1 0 0 https://m.edsoo.ru/ff0d210c
yesioBeka. Teja U BellecTna 05.09.2023
PIrnC Mosa wkona
[TonsiTrie 0 MeTOAAX MMO3HAHUS B bubmmorexa [IOK
2 A 1 0 0 https://m.edsoo.ru/ff0d227e
XUMHUHU 05.09.2023
®PIrnC Mos wkona
[IpakTuueckas padora Ne 1 «IIpaBuia
a0oThI B 1a00OpaTOpUn U IPUEMBI bubmorexa [OK
3 P 5 P 5 P P 1 0 1 12.09.2023 https://m.edsoo.ru/ff0d23dc
oOparteHus ¢ 1abopaToOpHBIM .09. SIUC Most Wkona
000pyIOBaHEM»
Yuctele BemiecTBa  cMecu. CriocoOsl bubmmorexa [IOK
4 B . ’ 1 0 0 12.09.2023 https://m.edsoo.ru/ff0d26ca
pas3JeneHus cmecei .09. SIUC Most LKoNa
[IpaxkTuyeckas pabora Ne 2 bu6mmoreka [IOK
5 «Paznenenue cMmeceil (Ha mpuMepe 1 0 1 10.09.2023 https://m.edsoo.ru/ff0d28c8
OYKCTKH TIOBAPCHHOMN COJIN )» R ®rUC Mos wkona
bubnunotexa LIOK
6 ATOMBI U MOJIEKYITBI 1 0 0 19.09.2023 https://m.edsoo.ru/ff0d2a6c
PIr1C Mos wkona
but6mmoreka [IOK
7 HMITIECKHE JTICMCHTEL 3Haki 1 0 0 https://m.edsoo.ru/ffod2bes
(CHMBOJIBI) XUMHUYECKUX DJICMEHTOB 26.09.2023 BSh. '

OIr1C Mosa wKona



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

HpOCTBIe " CJI0KHBIC BE€IICCTBA

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d2a6c

26.09.2023 ®r1C Mos wkona
bubnnorexa [JOK
9 A - https://m.edsoo.ru/ff0d2d50
TOMHO-MOJIEKYJIIPHOE YUCHHE 03.10.2023 p u
PrMC Mos wWwkKona
3aKOH MOCTOSHCTBA COCTaBa BEIIIECTB. bubnuoreka [IOK
10 Xumuaeckas hopmyna. BateHTHOCTB 03.10.2023 https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUUYECKUX SIEMEHTOB — ®Ir1C Mos wkona
bubnuoreka [IOK
OTHOCHUTEIbHAs aTOMHAs Macca.
1 OTHOCHUTENBHAS MOJIEKYIIIPHAS Macca 10.10.2023 https://m.edsoo.r/f0d323c
T JICKYJIAp — ®Ir1C Mos wkona
bubnunoreka LIOK
MaccoBas noist XUMHYECKOT 0
12 https://m.edsoo.ru/ff0d350c
3JIEMEHTAa B COeJUHEHUHT 10.10.2023
PIrC Mos wkKona
bubmmoteka IIOK
K . Mouis.
13 MOHH%CTBO pettiectpa. VIoJb 17.10.2023 https://m.edsoo.ru/ff0d5230
OJISIpHAs Macca .10. OTUC Mos WKosa
bubmmoteka IIOK
dusnueckre 1 XUMHUUYECKHUE SIBICHUS.
14 N — 17.10.2023 https://m.edsoo.ru/ff0d37fa
ec peakdl — ®Ir1C Mos wkona
[Tpu3HaKU U YCIOBUS IPOTEKAHUS Bubmorexa IIOK
15 p Y N P 94.10.2023 https://m.edsoo.ru/ff0d3al6
XUMHUYECKHUX PEAKITHMA 10. SIUC Most WKona
3aK0H COXpaHEHUS MacChI BEILIECTB bubmmorexa LIOK
16 N KI; I ’ 24.10.2023 https://m.edsoo.ru/ff0d3b88
CCKHC ypaBHe T ®Ir1C Mos wrona
17 Beruucnenus Koam4yecTBa, Macchl bubmuoteka [IOK
BEILECTBA IO YPAaBHEHUSM XUMUYECKUX 31.10.2023 | https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
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

peakimit

PrMC Mos wWwkKona

18

Knaccudukanust XaMU9IeCcKIX peakinii
(coemuHeHus, pa3IoKeHHUsI,

bu6mmoteka IIOK
PrncC Mos wkona

31.10.2023
3aMelneHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBII- bubnnoreka [IOK
19 sHuuKoneauct. O6o0meHre u https://m.edsoo.ru/ff0d40c4
N 07.11.2023
cucreMaTu3anus 3HaHuu ®PIrnC Mos wkona
KonTpoabnas padora Nel no teme bubmmorexa [TOK
20 https://m.edsoo.ru/ff0d4290
«BermiecTBa U XUMHUYECKUE PEAKIIHI 07.11.2023
®Ir1C Mos wkona
Bo3ayx — cmecsk razos. Cocras bubnunoreka LIOK
21 Bo3yxa. Kuciopon — aneMeHT u https://m.edsoo.ru/ff0d448e
14.11.2023
npoctoe BemiecTBo. O30H ®rncC Mosa wkona
du3nyeckre U XUMHYECKHE CBOMCTBA bu6nmmorexka [IOK
22 KHCII0po/ia (peakliuy OKUCIIEHNUS, 14.11.2023 https://m.edsoo.ru/ff0d4614
ropenue). [TousTre 06 okcuaax T ®rNC Mos wkona
Crioco0b! mostyyeHusi KUCIopoja B bubmmnoreka HOK
23 1ab0paTopuu U MPOMBIIIIICHHOCTH. 91.11.2023 https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoaa o ®IrNC Mos wkona
TemoBoit 3P pexT XuMHIecKoit
€aKIIUH, TIOHSATHE O bubmorexa T[IOK
24 PEAIIHH, 21.11.2023 https://m.edsoo.ru/ff0d4790
TEPMOXUMHYECKOM YPaBHEHHUH, IK30- A1 SIUC Most Wkona
Y DHJIOTEPMHUYECKHIX PEaKIIUsIX
TonnuBo (HedTh, yroiab U METaH). bubmuorexa [IOK
25 3arpsizHeHue BO3yXa, CIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
28.11.2023
IIPEAOTBPALLICHUSA PI'NC Mos mikosa
[IpakTudeckas padora Ne 3 mo Teme bubmmorexa [TOK
26 https://m.edsoo.ru/ffod4ae2
«Ilonmydenne u cobnpanne KHUCIopoaa, 28.11.2023

OIrMC Mos wWwkKona



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

HN3YUCHHUEC €TO CBOMCTB»

Bonxopon — aneMeHT u npocroe

bub6mmoteka [IOK

27 https://m.edsoo.ru/ff0d4dd0
BelecTBo. HaxoxaeHue B mpupoie 05.12.2023 SIUC Most WKona
®dU3NYECKUE U XMMUYECKHE CBOMCTBA bubmorexa HOK

28 I 05.12.2023 https://m.edsoo.ru/ff0d4dd0
Bozopoaa. [Ipumenenne Boopoa 12. SIUC Mos WKoAa

bubnuorexa [JOK

2 IT /m. :

9 OHSATHE O KHCJIOTaX U COMIX 12122023 https://m.edsoo.ru/ff0d50d2
PrnC Mos wkona
CrnocoObI IoJTydeHHs BOAOPO/Ia B bubmorexa HOK

30 ; i Hopoa 19 120003 | Diips/m.edsoo.nuff0ddddo
/1abopatopHu o ®rncC Mos wkona
[IpakTuueckas pabora Ne 4 o Teme bubmmnoreka [HOK

31 «ITomydenue u cobrpanue BoI0po/Ia, 10122023 https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOWCTBY» o ®r1cC Mos wkona
MounsipHblii 00bE€M ra3oB. 3aKOH bubmorexa HOK

32 Asora 10.12.2023 https://m.edsoo.ru/ff0d542e

oraipo o ®rncC Mos wkona
Boruncnenus o0b€Ma, KoIu4yecTBa bubmuoreka [JOK

33 BEIIIECTBA Ta3a [0 €r0 U3BECTHOMY 96.12.2023 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BbEMY o ®r1cC Mos wkosna
Brrancienus 006EMOB Ta30B 110 but6mmorekxa [IOK

34 YpPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA https://m.edsoo.ru/ff0d5708

R . 26.12.2023
00BEMHEIX OTHOIIECHHUI Ta30B PIrncC Mos wkona
. bubnuotexa [JOK
duznyecKkue U XMMUYECKHe CBOMCTBA

35 https://m.edsoo.ru/ff0d587a
BOJBI 09.01.2024

Prnc Mos wkona

36 CocraB ocHoBanuii. [ToHsTHE 00 bubnuorexa [JOK
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WHIUKATOpax 09.01.2024 | https://m.edsoo.ru/ff0d59e2
PrcC Mos wkona
Bopa xak pactBoputens. Hacelenusie bubnuorexa [LIOK
37 Y HEHACBIILICHHBIE PACTBOPBHI. 16.01.2024 https://m.edsoo.ru/ff0d5b40
MaccoBast 10J151 BELIECTBA B PaCTBOPE o ®rncC Mos wkona
[IpakTuueckas padora Ne 5 no Teme
«IIpuroToBiaeHNE PacCTBOPOB C bubmorexa HOK
38 p . N P Up . https://m.edsoo.ru/ff0d5eba
onpeenEHHON MacCoOBOM JoJe 16.01.2024
N PrncC Mos wkona
PacTBOPEHHOTO BEIIIECTBAY
KonTponbnas padota Ne2 o teme bubmmorexa [IOK
39 K B Boxas 93.01.2024 https://m.edso0.ru/ff0d6342
HCTOPOAL. BOAOPOAL. BOAd R ®r1C Mos wkona
Oxkcuppl: cocTaB, KJIacCH(PUKAIUS bubmorexa LHOK
40 AR ’ A, 23.01.2024 https://m.edsoo.ru/ff0d664e
HOMEHIIaTypa R ®r1C Mosa wkona
[TonydyeHnue n xuMu4eckue cBocTBa bubmuoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 30.01.2024 https://m.edsoo.ru/ff0d664e
OKCHJIOB PrncC Mosa wkona
bubmnoreka IIOK
OcHoBaHuUsI: COCTaB, KacCUpUKALIUS,
42 HOMCHKIATYDA 30.01.2024 https://m.edsoo.ru/ff0d67ca
atyp T ®r1cC Mos wKona
ITomydenne 1 XUMHYECKHE CBOMCTBA buGnnorexa [IOK
43 yi N 06.02.2024 https://m.edsoo.ru/ff0d67ca
OCHOBAHUH T ®r1ncC Mos wkona
but6mmorekxa [IOK
Kucnotsl: cocras, knaccuduxarnus,
44 https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa 06.02.2024
PrmcC Mos wKona
45 [TonyueHne u XMMHUYECKUE CBOKMCTBA bu6nuoreka [IOK
KHCIIOT 13.02.2024 | https://m.edsoo.ru/ffO0dfee2
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DI'MC Most mikosa

46

Conu (cpenHue): HOMEHKIIATYpa,
CIIOCOOBI ITOJIyYEHUS, XUMUUECKHE

bu6nmoreka [IOK
https://m.edsoo.ru/00ad9474

CBOMCTBa 13.02.2024 ®r1cC Mos wkona
[TpakTrueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe bubmmorexa [IOK
47 P A https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 20.02.2024
. PIrNC Mos wkona
COCIIMHCHUI
bubnuoreka [{OK
I'eneTnueckas cBsi3b MKy KJIaCCaMU
48 HEOPTraHUYECKUX COCTUHECHUI 20.02.2024 Lm0 /GUE 950
p s R ®r1c Mos wkona
bubnunoreka LIOK
O00011IeHNE U CHCTEMATU3ALUS
49 N https://m.edsoo.ru/00ad9cb?2
3HaHUI 27.02.2024
®IrncC Mos wkona
Konrtponsnas padora Ne3 o teme bubmmnoreka [HOK
" https://m. : 1
50 OCHOBHHev KJIACChl HEOPTAaHUYECKUX 97 02.2024 ttps://m.edsoo.ru/00ad9ela
coeuHeHn" ®rnc Mos wkona
[IepBbIe MONBITKY KIIaCCU(PUKALUU bubmmnoreka [HOK
51 XUMUYECKHX JIeMeHTOB. [ToHsaTHe o 05.03.2024 https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 3JIEMEHTOB R ®r1cC Mos wkona
[Tepuoanueckuii 3aKoH 1 bubmuorexa [LIOK
52 [Tepuoanueckas cucreMa XUMHYECKIX 05.03.2024 https://m.edsoo.ru/00ada52c
snementoB JI. . MenaeneeBa R ®rnc Mos wkona
but6mmoreka [JOK
53 [Tepuoapl, rpynmnel, MOATPYIIIBI 12.03.2024 https://m.edsoo.ru/00ada52c
PIr1C Mosa wkona
Ctpoenne aroMoB. COCTaB aTOMHBIX bubmorexa HOK
54 ' https://m.edsoo.ru/00ada342
anep. M3otonsl 12.03.2024 .

OIrMC Mos wWwkKona
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CtpoeHue 3JIeKTPOHHBIX 000JI0YEK

bub6nmoreka [IOK

55 aToMOB yIeMeHTOB [lepronnueckoi 19.03.2024 https://m.edsoo.ru/00ada6hc
cucremsl J[. . Menneneena o ®Ir1C Mos wkona
XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 110 €r0 MOJ0XKEHUIO B Bubmorexa OK

56 - . . 10.03.2024 https://m.edso0.ru/00ada824

epuoaunyeckou cucreme /1. U. .03. SIUC Most Lukona
MenneneeBa
3nauenue [lepuoanueckoro 3aKkoHa
JIs pa3BUTHSA HAYKH U IpakTuku. . 1 Bubmorexa HOK
57 II\[/[er yK N p v 26.03.2024 https://m.edsoo.ru/00ada96e
JienieeB — YUEHBIM, Me1aror u .03. OTUC Most WKosa
rpaXX TaHUH
DIIEKTPOOTPULATEIIHBHOCTh ATOMOB Bubmorexa IIOK

58 pooTpHI https://m.edsoo.ru/00adaab8

XUMHYECKUX DIIEMEHTOB 26.03.2024
OIr1MC Mos wWKoaa
bu6mmoteka IIOK

59 HNonnas xuMudeckas CBI3b 09.04.2024 https://m.edsoo.ru/00adac34

PIrNC Mos wKona
KoBasieHTHAs MOIApHAS XUMAYECKAS Bubmorexa IIOK

60 p 09.04.2024 https://m.edso0.ru/00adaab8
CBA3D T ®rUC Mos wrona
KoBaneHTHasa HenmoasapHasg XUMAYECKast bubnmorexa LIOK

61 p https://m.edsoo.ru/00adaab9
CBA3b 16.04.2024

PIrMC Mos wWwkona
bu6nmnorexka [IOK
2 JIm. .
6 Crernens OKACIEHUS 16.04.2024 https://m.edsoo.ru/00adae28
OIr'NC Mos wKona
OKHUCIIUTEIFHO-BOCCTAHOBUTEILHBIE bubnmorexa LIOK

63 https://m.edso00.ru/00adb076

peaimm 23042024 | P

OIrMC Mos wWwkKona
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bu6mmoteka IIOK
64 (0] 1 0 0 https://m. . 7
KHUCJIUTEIN U BOCCTAHOBUTEIIH 93.04.2024 ps.//m.edso0.ru/00adb076
PIr'NC Mos wKona
KonTponbnas padora Ne4 o reme Bu6muotexa [JOK
65 «CtpoeHnue atoma. XuMHUECKast 1 1 0 30.04.2024 https://m.edsoo.ru/00adb486
CBA3b» PrncC Mos wkona
. bubmmoreka [JOK
66 PesepBibtit ypox. O606}fleHHe 1 1 0 0 https://m.edsoo.ru/00adb33c
CHCTEMAaTU3alMs 3HaHUH 30.04.2024
PrcC Mos wkona
. bubnuoreka [IOK
P . 00600
67 CSCPBIBIN YPOI. 0O IUHGHHG 1 1 0 0 https://m.edso00.ru/00ad9ch?2
cHCcTEMAaTHU3aLUs 3HAaHUN 14.05.2024
PrmcC Mos wKona
. bubnuorexa [IOK
P . 0000
68 C3CPBHBIM YPOI. L7DO IjleHHeH 1 0 0 https://m.edsoo.ru/ff0d61c6
cHCTeMaTHu3aIus 3HaHUH 14.05.2024
PrC Mos WwKona
OBIIEE KOJIMYECTBO YACOBTIIO 68 4 5
[TPOTPAMME
9 KJIACC
KosaunvecTBOo yacoB DJIEeKTPOHHbIE
Ne Hara nupposbie
Tema ypoka Kontpoabnbie | IIpakTHyeckue
n/n Bcero U3y4YeHU S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
IIepnonrueckuit 3aKoH.
Ilepnoauyeckas cucreMa bubmorexa HOK
1 pHOA 1 1 0 0 06.09.2023 https://m.edsoo.ru/00adb59e
XUMHAYECKUX 351eMeHToB []. U. .09. SIUC Mos WKoNa
MenpaeneeBa
2 3aKOHOMEPHOCTH B U3MEHEHUH 1 0 0 bubmuoteka [IOK
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CBOMCTB XMMHUYECKUX JIEMEHTOB 06.09.2023 | https://m.edsoo.ru/00adb6hb6
HEPBBIX TPEX NEPHOIOB @rnc Mos wikona
bu6nmoreka [IOK
Krnaccudukanus u HoMmeHKIaTypa
3 HEOPTraHUYECKUX BEIICCTB 13.09.2023 ttps.//m.edsoo./O0adb/e2
p B R ®rncC Mos wkona
Bunpl xuMudeckon CBSI3U U THUIIEI Bubmorexa IIOK
4 i 13.09.2023 https://m.edsoo.ru/00adbac6
KPUCTAITNYECKUX PEHIETOK .09. SIUC Most WKona
KonTponbuas padorta Nel o teme
5 «IToBTOpEeHUe u yriyOneHne 3HaHUIA ®rnc Mos wkona
P T 20.09.2023
OCHOBHBIX pa3JIeioB Kypca 8 kiacca»
Krnaccudukanus XuMA9eCKUX bubmorexa HOK
6 caKIIH 110 Da3 SmaKa 90.09.2023 https://m.edsoo.ru/00adbcb0
KITHH TT WYIHBIM MPU3HAKAM .09.
peakdl pasi p PIrnMcC Mos wkona
IToHsATHE O CKOPOCTU XMMHUYECKOU bubnnorexa [IOK
7 peakunu. IIoHATHE O TOMOTE€HHBIX U 97.09.2023 https://m.edsoo.ru/00adbe9a
TeTEePOTCHHBIX PEAKIHSX R ®rUC Mos wkona
[ToHsiTHE O XMMHUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIOLINE bubmuorteka [IOK
8 Ha CKOPOCTb XUMHUUYECKOU PEAKLIUU U 97.09.2023 https://m.edsoo.ru/00adc28c
MOJIOKECHUE XUMUYIECKOTO e ®r1C Mos wkona
paBHOBECHS
bubnunoreka LIOK
OKHUCIUTENEHO-BOCCTAHOBUTEIBHEIE
9 — 04.10.2023 https://m.edsoo.ru/00adcade
beaxtl o ®r1C Mos wkona
Teopus 27IEKTPOIIUTUYECKON bu6muoreka [JOK
10 nucconuanui. CuabHble U ciadbie 04.10.2023 https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI o ®rnC Mos wkona
11 Honnble ypaBHEHUS peaKIuit bubmuoteka [IOK
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11.10.2023 | https://m.edsoo.ru/00add448
PIrC Mosa wrona
XUMHUYECKUE CBOMCTBA KUCJIOT U
OCHOBaHMU B CBETE MPECTABICHUN bubmorexa HOK
12 6 orteic Kpuﬂ 11.10.2023 https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKOU 10. SIUC Most WKona
JUCCOLIMAIN
XHUMHUYECKHE CBOMCTBA COJICH B bubnuoreka [IOK
13 CBETE HpGHCTaBHeH?ﬁ 00 18.10.2023 https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUYECKON UCCOLUAINH ®r1C Mos wkona
bubnuorexa [JOK
14 I1 i https://m. . 4
OHATHE O TUAPOIIU3E COJIEH 18.10.2023 ttps://m.edsoo.ru/00add9d
®PIrnC Mos wkona
O06o00611eHre U cucTeMaTH3aIus bubmmorexa LIOK
15 Hvl . 95102023 https://m.edsoo.ru/00addd12
SHatHn o ®rncC Mos wkona
[IpakTuueckas padora Ne 1. bubmuoreka [IOK
16 «Pemenne s3xcnepuMEHTATbHBIX 95.10.2023 https://m.edsoo.ru/00addbfa
3a0a4» PrC Mos WwKona
KonTponbnas padorta Ne2 o reme bubmuoreka [LIOK
17 «DNEeKTPOIUTUYECKAS] AUCCOLIUALIMS. 08.11.2023 https://m.edsoo.ru/00addecO
XHWMHMYECKHUE PEAKIIUU B PACTBOPAX» o PIrNC Mos wkona
OO6m1ast xapaKTepUCTHUKA TAJIOTEHOB. bubnmoreka [JOK
1 X 7 https://m. . fe2
8 MMUYECKHE CBOMCTBA HAa MpUMEpE 08.11.2023 ttps://m.edsoo.ru/00addfe
XJIopa PIr1C Mos wkona
Xnoposonopoa. ConsiHast KUCIIOTa, bu6mmoreka [IOK
19 XUMHYECKHE CBOMCTBA, MOITy4YEHHE, 15.11.2023 https://m.edsoo0.ru/00ade104
IpUMEHEHUE PIrnMcC Mosa wkona
20 ITpakTuyeckas padora Ne 2 mo Teme bu6nuoreka [IOK
«[lomy4yenue consiHOM KUCIOTHI, 15.11.2023 | https://m.edsoo.ru/00ade348
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U3ydeHue e€ CBOMCTB»

PrMC Mos wWwkKona

21

Brrancnenus no YpPaBHCHUAM
XHUMHUYCCKUX peaKuHﬁ, €CJIM OJJVH U3

bubnunoreka LIOK
https://m.edsoo.ru/00ade488

22.11.2023
pearecHTOB J1aH B U30BITKE PrcC Mos wKona
bubnunoreka LIOK
OO6m1ast XapaKTEPUCTHKA SJIEMEHTOB
22 VIA-COVIIEL 99 11.2023 https://m.edsoo.ru/00ade64a
pyn A ®Ir1C Mos wkona
AmorpomHable MOTU(PHUKALIUKA CEPBHI.
P A R P N bubnunoreka LIOK
Haxoxnenue cepbl 1 €€ coeIMHEHUI
23 X . 99.11.2023 https://m.edsoo.ru/00ade64a
B IIPUPOJIe. XMMUUYECKHE CBOMCTBA A1, SIUC Most Ko
Cephl
CepoBoa0pOI, CTPOEHUE Bubmuorexa IIOK
24 p PO, €1P ’ . https://m.edsoo.ru/00ade802
(bu3MYeCcKre U XUMUUECKHE CBOMCTBA 29.11.2023
OIr'MC Mos wkona
Oxcupl cepol. CepHasi KUCIIOTA, bu6nunorexa LIOK
25 https://m.edsoo.ru/00adea28
qmsfmecmxle 1 XUMHUYECKHE 06.12.2023 p
CBOMCTBA, IPUMCHCHHUE PIrnC Mos wkona
XUMHUYECKHUE PEAKINH, JIeKAILUE B
OCHOBE TMPOMBIIIJIEHHOTO Ccroco0a
MHOJIYYECHUSA CEPHON KUCIIOTEI Bubmiorexa OK
26 X yi p ) 06.12.2023 https://m.edsoo.ru/00adec8a
MMHUYECKOE 3arpsi3HEHNE 2. SIVC Most Wrona
OKpY>Karolllel cpeibl COeUHEHUSIMU
cephl
. but6mmorekxa [IOK
Brraucienme MaccoOBOH T0JIH BBIXOA
27 o A PeAKLIIL 13.12.2023 https://m.edsoo.ru/00adec8a
POLyKTa peakit A ®Ir1C Mos wrona
OO01as xapaKTepUCTHKA YIIEMEHTOB bubmmoreka [JOK
28 A- LA J//m. .
VA-rpynmsl. A3or, 13.12.2023 https://m.edsoo.ru/00adeea6

pacnpocTpaHEHHUE B IPUPO/IE,

OIr1C Mosa wKona
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(bl/ISI/I‘{CCKI/IC 1 XUMHYCSCKHE CBOMCTBA

29

AMMuak, ero gpusudeckue u
XUMHYECKHE CBOMCTBA, MOJIyYeHUE U

bubnunoreka LIOK
https://m.edsoo.ru/00adf004

IIPUMEHEHHE 20.12.2023 ®r1C Mos wkona
[TpakTuyeckas padora Ne 3 o Teme bubnuorexa [LIOK
30 «Ho“nyquHe aMMUaKa, U3y4eHHE eTo 90.12.2023 https://m.edsoo.ru/00adf180
CBOMCTB» ®PIrNC Mos wkona
N bubmuoreka [{OK
A3oTHas KUCIOTA, e€ (PU3NIecKue u
31 . https://m.edsoo.ru/00adf306
XUMHUYECKHUE CBOWCTBA 27.12.2023
®Ir1C Mos wkona
Vcnonp30BaHne HUTPATOB U COJEH
aMMOHWUSI B KAU€CTBE MUHEPAIbHBIX bubmmoreka [JOK
32 ynoopennii. XuMu4eckoe 97122023 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKpY Karoleil cpeabl o ®r1cC Mos wkona
COEIMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u bubnmoreka [JOK
33 bocdopnas kucnora, GU3NIECKUE U 10.01.2024 https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, ITOIy4YEHUE R ®rnc Mos wekona
Hcnonbs3oBanue ¢pocdaTos B
Ka4yecTBE MUHEPATBHBIX yI00pEeHUH bubmorexa HOK
34 3 P JAOOP ' 10.01.2024 https://m.edsoo.ru/00adfc20
arpsi3HEHHUE PUPOTHON CPEIIBI .01. OTUC Most WKosa
docharamu
VYrnepon, pacnpocTpaHEeHUE B bubmuorexa [LIOK
35 HpI/IPOlIe, ¢buznyecKne U XUMHUYECKHE 17.01.2024 https://m.edsoo.ru/00adfd9c
CBOMCTBA PIrncC Mosa wkona
Oxcupsl yriiepoa, ux pu3ndeckue u
XI/IMI/IieCi(II/Ie (I:)B(;Z[ﬁCTBa(b bubmorexa HOK
36 ' https://m.edsoo.ru/00adfebe
DKONOTHICCKHE TPOGITEMSL, 17.01.2024 | -

cBsI3aHHBIE ¢ OkcuaoM yriepona (1V)

OIr1C Mosa wKona
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bu6mmoteka IIOK

37 v eé https://m.edso00.ru/00ae006¢c
rojibHast KUCJIOTa U €€ COoH 94.01.2024 P
PIr'NC Mos wKona
[TpakTuyeckas padora Ne 4 o reme
"ITony4ueHune yriIeKHUCIOro rasa bubmorexa LIOK
38 " v r 6 24.01.2024 https://m.edso0.ru/00ae027e
a4eCTBEHHAs peaklus Ha KapOoHaT- .01. SIUC Most Lkona
noH"
[lepBoHayasibHbIE TOHATHS 00 bubnuorexa [LIOK
39 OpraHUYECKHX BEIIEeCTBAaX KaK O 31.01.2024 https://m.edsoo0.ru/00ae054e
COEIMHEHUSX yriiepoaa R ®rUC Mos wkona
bubnunoreka LIOK
40 K i m. .
PEMHUI U €r0 COCIMHEHHUS 31.01.2024 https://m.edsoo.ru/00ae080a
PrcC Mos WwKona
[TpakTuyeckas padora Ne 5.
Perienne skcnepuMeHTANIBHBIX 33144 bubmmorexa OK
41 pv https://m.edso0.ru/00ae0bf2
o TeMe «BaxHelIne HeMeTaJLIBI U 07.02.2024
PrcC Mos wkona
HUX COEIUHEHUS»
KontponbHas padora Ne3 o teme bubmmnoreka HOK
42 B % https://m.edso0.ru/00ae0e18
«BaykHenIne HeMeTauIbl ¥ HX 07.02.2024 p
COCIUHECHUS)) PrcC Mos WwKona
OO6mrast XxapakTepucTrKa
XAMHYECKHUX DIIEMEHTOB —
but6mmorexa [IOK
MeTaJuIoB. MeTamnndeckas CBI3b U
43 https://m.edsoo.ru/00ae103e
MeTaJUTHYecKasi KpuCTauTHaecKas 14.02.2024
. . ®IrnNC Mos wkona
pemérka. GU3NYECKUE CBOMCTBA
METAJIJIOB
XHUMUYECKHE CBOMCTBA METAILIOB. bubmuorexa [{OK
44 7| https://m.eds00.ru/00ae1156
DNEKTPOXUMHUYECKUN psf 14.02.2024 ps:// u/

HanpsHKEHUHA METaJIOB

OIr1C Mosa wKona



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

OO6mmwme crmocoOb! MOTyYeHUs
meraiuioB. CiuraBel. BerauciieHus no
YPaBHCHUSIM XUMHUYECKHUX PEaAKIIHA,

bubnmoreka [IOK
https://m.edsoo.ru/00ae1156

21.02.2024
€CJIM OJUH M3 PEarcHTOB COACPIKUT ®IrnC Moa wkona
MpuMecH
bubnnorexa [JOK
46 I1 https://m. . 127
OHATHE O KOPPO3UU METAIIOB 91.02.2024 ttps://m.edsoo.ru/00ae1278
PrcC Mos wkona
bubnuoreka [IOK
a7 A/m., .
IlemouHble METAIIBI 98.02.2024 https://m.edsoo.ru/00ae14b2
Prnc Mos wkona
OKcHABI ¥ THIPOKCHIEI HATPHUS U bubnnorexa [IOK
48 g P A p https://m.edsoo.ru/00ae14b2
KaJus 28.02.2024
PrncC Mos wkona
Illenoyno3eMeIbHBIC METAIIIBI — bubnmorexa [JOK
49 . . 06.03.2024 https://m.edso00.ru/00ae15e8
KaJILIHH 1 MarHi o PrC Mos wkona
bu6nmmoteka [IOK
50 B 5 https://m.edsoo.ru/00ae15e8
aXHCHUIIINE COCAUHECHUS KaIbIIHs 06.03.2024 p
PrncC Mos wkona
O000111eHIE ¥ CUCTEMATHU3AIIHS
51 Prmcm
SHAHMit 13.03.2024 OALKO
N " bubnuoteka [JOK
JKEcTkoCTh BOJIBI M CITOCOOBI &€
52 TOAHEHIS 13.03.2024 https://m.edsoo.ru/00ae1886
yerpane T ®r1cC Mos wkona
[TpakTryeckast pabora Ne 6 o reme bubmuorexa [IOK
"Keé & /m. .
53 GCTKOCTL"BOI[H Y METOJIbI €& 90.03.2024 https://m.edsoo.ru/00aelae8
YCTpaHCHHU Prnc Mos wkona
o4 AunroMuHUMA bubnuorexa [JOK



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

20.03.2024 | https://m.edsoo.ru/00aelc64
PIrMC Mos wWwkKona
AmMdoTepHbIe CBOMCTBA OKCHIA U Bubmorexa IIOK
55 p 97 03.2024 https://m.edsoo.ru/00ael1c64
THJApOKCHUIa T PI'NC Mos wKona
bu6mmoteka IIOK
56 K https://m.edso0.ru/00ae1d86
eeso 27.03.2024 | P
PIr'NC Mos wKona
bubnunoreka LIOK
Oxcuipl, THAPOKCUIBI U COJIM JKelle3a
57 https://m.eds00.ru/00ae35e6
(1) u xeme3a (I11) 10.04.2024
PIrMC Mos wkona
O00011IeH1E U CUCTEMATU3ALIHS
58 PrMCm
SR 10.04.2024 O oA
[IpakTuueckas padora Ne 7.
Pemrenne skcrnepuMeHTAIbBHBIX 33149 bubnmorexa OK
59 pv a https://m.edso00.ru/00ae3de8
o teMe «BaxHelme MeTaJuIbl U X 17.04.2024
OIr'MC Mos wkona
COEIMHEHUS
Beruncnenus mo ypaBHEHUSAM
XUMHUYECKHUX PEaKIi, eCITH OJTUH U3
€areHTOB J1aH B U30BITKE WIH bubmiorexa LOK
60 P B 17.04.2024 https://m.eds00.ru/00ae1750
co;[epncan npuMmecu. Berancnenus .04. SIUC Mos WKoNa
MacCOBOM JOJH BBIXOJa MPOAYKTa
peaxium
O000111eHIE ¥ CUCTEMATHU3AIIHS
61 PrNMcCm
SHaHMH 24.04.2024 ofl Wiona
KonTponbnas padota Ne4 o reme
62 B 7| PrnMcm
«BakHelmme MeTaIUIBI U UX 94.04.2024 01 WKONa
COEITHEHUS
63 BemecTBa 1 MmaTepuainsl B bubnmoreka [IOK



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

[MOBCEHEBHOM KU3HU YEJIOBEKA 15.05.2024 | https://m.edsoo.ru/00ae3f50
PIrMC Mos wWwkKona
XUMUUECKOE 3arpsi3HEHUE buGnnorexa [IOK
64 . p 1 15.05.2024 https://m.eds00.ru/00ae4270
OKPYIAIOMIEH CPE/bT R ®rUC Mos wkona
Ponp XxuMuu B pellieHnun Brbmmoreia [JOK
65 p 5 1 99 05.2024 https://m.edso0.ru/00ae4270
IKOJIOTHYECKUX TTPOOIIeM .05. SIUC Most WKona
PesepBHblit ypok. O60011eHNE U Bubmaorexa HOK
66 . 1 https://m.edsoo.ru/00ae0d0a
cUCTEMAaTH3alUs 3SHAHUN 22.05.2024
PIrMC Mos wkona
. bubnuoreka [IOK
P . 0000
67 C;z:g:g:;zpzz 3HaZHﬁHIGHHe 1 1 https://m.edsoo.ru/00adb33c
I OIr'MC Mos wkona
. bubmuoreka [JOK
P .
68 C3CPBHbIN YPOK 0606?{6}1% " 1 https://m.edsoo.ru/00ad9ch?2
CHCTEMAaTH3aIUs 3HAHUH SIUC Mos WKoAa
OBHIEE KOJIMYECTBO HACOB I1O 68

[TPOIT'PAMME



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-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Xumusi, 8 knacc/ 'abpuensa O.C., Octpoymos WN.I'., Cnaakos C.A.,
Axk1monepHoe obuiectBo «M3aarenbctBo «lIpocBemenne»

» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A.,
AximonepHoe o6miectBo «M3narenbcrBo «lIpocBemienue»

Tabmmubl: [lepuonnyeckas cucreMa XuMU4YeCKHuX 3mneMeHToB []. U.
MenneneeBa, TabirIa PpACTBOPUMOCTH, JIEKTPOXUMHYCCKHUH PSIT HAPSKCHUS

MCTaJIJIOB

METOANYECKHUE MATEPUAJIBI IJIAA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb.-
Peamuzanus-tpedoBannii-OI'OC-0cHOBHOT0-00111€r0-00pa30BaHMsl. -

Meroaunueckoe-nocodue-ais-yautens.pdf

IMNPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HMHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

PrcC Mos wKona



http://www.yaklass.ru/

