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MNOACHUTEJBHASA 3AIIMCKA

[IporpammMa 1O XUMUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJdbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma mo xumuu Aa€T MPEACTABJICHHE O LENSAX, OOUIEH cTpaTeruu
oOy4eHMs, BOCHUTaHUS W Pa3BUTHUS OOYyYAIOMIMXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHHUE,
npeaycMaTpUBaET paclpeielieHue €ro Mo KjiaccaM W CTPYKTypHpOBaHHUE TIO
pa3ienaM M TeMaM MpOorpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh HM3YYEHHUS XHUMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  Yy4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TakXke TpeOOBaHMM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE LI€JIEH U3ydeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEJILHOW JEATEIbHOCTH OO0Yy4Yaromlerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 HSBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI0O0ATbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUYECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  y4yeOHOW JESTENbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaKk B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CHeU(UKON HAyYHOTO MBIIIJICHUS], 3aKJIaJIbIBA€T OCHOBBI
LETTIOCTHOTO B3IJIsia HA €JUHCTBO MPUPOIBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YyUaIOIINXCSI;



CHocoOCTBYeT (POPMUPOBAHUIO HEHHOCTHOTO OTHOUICHHS] K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJIOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBieHUs B OOYyYEHHU XMMHMHM OOECIIEUMBAIOTCS CHEHUPUKON
COJEpKaHUsl  y4eOHOro  MpeAMeTa, KOTOpBbIM  SIBJISIETCS  MEJaroruuyecku
aJlaliTUPOBAHHBIM OTpa)KEHHEM 0a30BOM HAYKH XMMHUU Ha ONPEAEIIEHHOM 3Tarie e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHUCTEMBI MEPBOHAYAIbHBIX MOHSITUA XUMHUHU, OCHOB
HEOPraHWYECKOM XUMUM W HEKOTOPBIX OTHAEJIBHBIX 3HAYUMBIX IIOHATHN
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl N0 XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTro moaxoaa Kk e€ m3ydeHuro. Coaep:kaHue CKIaIbIBa€TCd U3 CHUCTEMBbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TU  CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHLHUIY
IIOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanyeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUS O CTPOEHUU aTOMa U XMMUYECKOM CBS3H;

— TMpeACTaBlIeHUN 00 JJIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JpYromy, BBINOJHAS (YHKIMM OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHS U IMOIYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMAYECKON COCTABIIAIOLIECH HAYyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOW MNpUPOIbI, LIEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUI0 U
METO/JaM IO3HaHWs B Hayke. M3ydeHHe XMMHM IPOUCXOJHUT C NPHUBJICUYECHHEM
3HaHWU M3 paHee U3YUYEHHBIX Y4eOHbIX mpeaMeToB: «OKpyx aroumil Mupy,
«buonorus. 5-7 knacce» u «duszuka. 7 Kiaaccy.

[Ipy wu3ydeHHH XUMHU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
JeATEIbHOCTH YeJIOBeKa M KaK OJHOr0 W3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpPHI.
3amaua y4eOHOTO TpeIMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBbI XMMHYECKHUX
3HaHUU — Ba)XXHEHIINX (HaKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYNHBIX 0000IIEHNH MUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKu, B



MpUOOIIEHNM K HAydYHBIM METOJlaM TO3HAaHUS TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENbHOM U Y4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBUJ 0€30MacHOTO OOpalleHus C BellecTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3ydyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaKHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe WHTEIUIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPHUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOYy4YEHUsT HA  CUCTEMAaTUYECKOe NPHOOLICHHE
OoOy4Jarommxcss K CaMOCTOATENbHON IM03HABATEIbHONW JIESTEIIbHOCTH, HAYYHBIM
METO/JaM MO3HaHus, (GOPMHUPYIONIUM MOTHUBALIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecIreueHue yCI0BUM, CIIOCOOCTBYIONIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa PAa3HOOOPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHHUE JJIf
pa3JIMYHbBIX BUJIOB JIEATEIIBHOCTH;

— (dopmupoBanue oOmEeNH (QYHKIMOHAIBHOW UM E€CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH, B TOM UHCJI€ YMEHHUU OOBACHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0o MUpa, UCIMOJb3Yys 3HAHUS W OMBIT, MOJYYEHHBIE MPU H3YUYECHUU
XUMHUM, TPUMEHSATh HUX MPU PEHICHUU MpoOJieM B TOBCEIHEBHON KU3HU U
TPYZIOBOU IEATENBHOCTH;

— (opmupoBanne y oOydYaromuxcsi TYMAaHUCTHYECKUX OTHOIICHUM,
MOHUMAHUSI IIEHHOCTH XWUMUYECKUX 3HAHUU JUIsi BBIPAOOTKHA ODKOJIOTHUECKH
[1€JIECO00Pa3HOr0 TMOBENCHUSI B OBITY M TPYAOBOM JCSATEIBHOCTH B IIEISAX
COXPaHEHMS CBOETO 3[0POBbS U OKPYKAKOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHUS OOIEYEIOBEUYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee YuCIO dYacoB, OTBEAEHHBIX JUIsl M3YyYCHHUs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanusi, coctapisieT 136 yacos: B § kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEJIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MYECKHE CBOICTBA BEIIECTB. ATrpEraTHOE COCTOSIHHE
BellecTB. [loHsATHE 0 MeTogax Mo3HaHMWS B XUMHUH. UUCThIE BelIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3SJIEMEHThl. CUMBOJBI XHUMHYECKHX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass QopMyna. BalleHTHOCTP aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAasT AaTOMHAas —Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonungectBo BemiectBa. Moib. MossipHas macca. B3aumMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BemecTBa. Pacy€rsl mo QopMmyiiam
XUMHUYECKUX COCIMHEHU.

OuU3NYECKUE U XUMHUYECKUE ABICHUSA. XUMHUYECKAsI PEAKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs Macchl BelecTB. Xumuueckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaklni (COeTUHEHMs, pa3I0KEHUs, 3aMeIlIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MOCYJ0M, MpaBuiIamMu paboThl B 1aOOpaTOpUH U
npuémMamMu oOpailieHus: ¢ JT1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMHUCAHUE
bu3nUecKuXx CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HaOIOIECHHE
¢u3nueckux (IJaBjI€HUE BOCKA, TasHHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIMS BOJAbI) U XUMHYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCTIOTON) SIBJICHUM, HAOMIOACHUE U
ONKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pa3joXKeHHe THAPOKCUAA
meau (1) mpu HarpeBanuu, B3auMoIeCcTBHE *kene3a ¢ pacTBopoM conu menu (II),
U3y4YeHUE CIOCOOOB pa3JelieHHsl CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BBITIApUBAHUE, JUCTWLISAINS, XpoMaTtorpadusi, MpoBeeHNe OYUCTKH TTOBAPCHHON
coiny, HaOJIOJAEHHME U  ONHCaHHE  pe3ylbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENIeH MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaskHeiinue npeacraBuTe/ M HEOPraHMYeCKNX BelleCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3J€eMEHT U IpoOCToe
BemiecTBo. Haxoxnenwe kuciopona B MpHPOAE, (PU3NUYECKHE W XUMHUYECKHE
cBoiicTBa (peakmuu ropeHusi). Oxcunapl. [Ipumenenne kucimopoma. CriocoObI



MOJIYYCHHUST KHUCTIopoAa B J1abopaTOpuu W TPOMBINUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3p(dHeKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKHE pEaKkUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »smemeHT M mpocToe BemiecTBO. HaxokneHue Boxopona B
npupoae, GU3MYECKHe M XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

Monsipabiil 00BEM ra3oB. Pacu€Tsl 10 XMMUYECKUM YPaBHEHUSIM.

@dusnueckne CcBOWCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpBL
HachlllleHHbIE M HEHACBIMIEHHBIE pPAaCTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHMS.
Ponbe pacTBOpOB B mpuposie U B )KU3HHU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre NpUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxkcuabl. Kiaccudukanms
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHBbIE, amM{pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oxcuaoB. DU3WYECKHE M XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss ocHOBaHWN: IIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HomeHnkiarypa ocHoBaHuil. Duznueckue M XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usznyeckue u
XUMHYECKHEe cBoMcTBa KuCIOT. Psgan aktuBHOocTH MetayuioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenknarypa coseil. @U3NYecKre U XUMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuUMeHm:

KAuE€CTBEHHOE ONPENEIICHUE COJEPKaHUs KUCIOpoAa B BO3IyX€E, MOJyUYECHHE,
coOuMpaHue, pacrno3HaBaHWE M HU3YUYEHUE CBOWMCTB KHCIOpOJa, HAOIIOACHHE
B3aUMOJICCTBUSA BEIIECTB C KHCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHus: TOopeHus (Tmokapa), O3HAaKOMJIGHHE ¢ oOpa3laMu OKCHIOB H
OMHMCAHWE WX CBOMCTB, MOJy4YeHHEe, coOMpaHue, pAaclO3HABAaHUE M H3yUYCHUE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOJIO/ICHHE OOpa3loB BEIIECTB
KOJM4ecTBOM 1 Mojb, HCClieOBaHME OCOOCHHOCTEH pPAacCTBOPEHHUSI BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEEIEHHON
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHUCTBUE BOABI C METAILUIAMHU
(HaTpueM M KajableM) (BO3MOXKHO HCIIOJIB30BAaHUE BHJICOMATEPHUAIIOB),



UCCJIEOBaHUE O0pa3loB HEOPTaHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpax KUCIOT U HIEIOYEH,
u3yueHue B3aumojeicTBus okcuma meau (Il) ¢ pacTBopoM cepHO# KHCIOTHI,
KUCJIOT C METAJUIaMH, PEAKIUi HEUTpalu3aluH, MOJy4EeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAacTBOpPa COJIM, PELICHUE
DKCIIEPUMEHTANIBHBIX 33/a4 10 Teme «BaxkHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckud 3akoH U Ilepuoamyeckass cucreMa XHUMHYECKHUX
iemenToB JI. U. MengeneeBa. CrpoeHue aTromMoB. XMMHUYECKAsl CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKUA KJIacCU(PUKAIMU XUMHYECKUX 3yieMeHTOB. I[loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE U IETOYHO3EMENIbHbIE METaJLIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. KopoTkonepuogHas W JJIMHHONEpHOAHAs  (QOpPMBI
[Iepunoanueckoit cucreMbl xumudeckux 31neMeHToB J[. 1. Menneneesa. Ilepuonsl
u rpynnbl. PU3NYECKUM CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB MEpUOAA U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnekrponbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0uek atoMoB TepBbIX 20 XUMUYECKUX  DIIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKA XUMHYECKOTO
3JIEMEHTA I10 ero noyuoxeHuro B [lepuoanueckont cucreme /. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB Ui pa3BuTHs Hayku W npaktuku. . V. MenneneeB — ydéHbIl U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajlieHTHast (HOJIIpHAsE W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATETbHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs! CBSI3b.

Crenenb okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Ipouieccrl OKMCIIEHUSI U BOCCTAHOBJIEHUS. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PACTBOPAMHM KHUCIOT WM WIEJIOYEH, IMPOBEIACHUE ONBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiyu pa3aoKeHUs, COSTMHEHHUS).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenIMeTHBIX CBsi3ed NpU H3yYEeHUU XUMUU B 8 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MCHOJIb30BAaHUE KaK OOLIMX €eCTECTBEHHO--HAYYHbIX
NOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU I OTHEJIBHBIX IIPEIMETOB
€CTECTBEHHO--HAy4YHOT'O [IMKJIA.

OO11ue ecTeCTBEHHO--HAayUHbIE MOHATUSA: HAyYHBIH (DaKT, THUIOTE3a, TEOPHS,
3aKOH, AaHaJNW3, CHUHTE3, KIacCUpUKalus, NEPUOAUYHOCTb, HAOJIOJIEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®usuka: Marepus, aTroM, DJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUL,
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJa, YJIEKTPUYECKUNA 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IUHUIIBI
WU3MEPEHUS, KOCMOC, INIAHETHI, 3BE311bI, ConHIIE.

buonorus: dorocuntes, npixanue, ouocdepa.

I'eorpadus: armochepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJIBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKasi peakiuus

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHYECKUX OJJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KAJIWs, KaJIbLHUs U HX
COCIMHEHNN B COOTBETCTBUU C IIOJIOKEHHEM OJJeMeHTOB B Ilepuomnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOW CBS3U. THIBI KPUCTAJUIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PEakLMid MO pa3InYHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaklUd BEUIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o
U3MEHEHHUIO CTETEeHEN OKHMCIEHUS XUMHYECKHX DJIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMUYECKUE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[Tonsitue o ckopoctu xuMuuyeckon peakiuu. [loHste 00 OOpaTHUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIIME HA CKOPOCTh XUMHYECKOW PpEAKUMH M TIOJIOKEHHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIIUTETPHO-BOCCTAHOBUTENIBHBIE ~ pEAaKLUMU, JJEKTPOHHBIA  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHOU peakiu. CoCcTaBiIeHUE YPaBHEHHI



OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HKCIOJb30BAHUEM  METO]A
3JIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIMTUYECKON JUCCOLMALIMU. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHnoHbl. MeXaHH3M AUCCOLMALMM BELIECTB C PA3JHMYHBIMU BHJIAMHU
XUMHUYECKOH cBsi3u. CTenenb quccounanuu. CUIIbHbIE U C1a0ble SJEKTPOIUTHI.

Peakuny moHHOrO 0OMeHa. Y CI0BUs IPOTEKAHUS peakluii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAaIEHHbIE HMOHHBIE YpaBHEHMs peakuuil. CBONCTBa KHCIIOT,
OCHOBaHMII M coJeil B CBeTe TMPEACTaBICHUA 00  AIEKTPOIUTHUECCKON
nucconuanuu. KauectBeHHbIe peakiini Ha HOHBL. [IoHsATHE O TUApOIH3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEIIIECTB — METAUIOB W HEMeTaUIoB (rpadura W ajiMmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCAEAOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHYECKOW pEaKIMH
OT BO3JCHCTBHUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOpPOB BEUIECTB, NpoLEcca IUCCOLMALMU KHUCIIOT, IIEJIo4e U  CcoJiel
(BO3MOXKHO  MCHOJIb30BaHME  BHJIEO MATEpUAJIOB), IMPOBEJICHHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKH  NPOTEKaHUS  peakluil  MOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHHE ra3a, o00pa3oBaHME BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakluuy pas3iokKeHHs,, COeAUHEHUs), paclo3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAKUUMd HA HMOHBI, pPEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl 1 MX cOeIMHEHUA

O6miass xapakTepucTtuka TrajnoreHoB. (OCOOEHHOCTHM CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKME CBOMCTBA Ha NPUMEpPE  XJIOpa
(B3aMMOJEHCTBUE C METalllaMHM, HEMETaJUlaMH, IueroYaMu). XJIOPOBOJIOPOA.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJIy4eHUE, NMPUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOAOPOJAa Ha OpPraHuM3M YeJoBeKa. BaxHeillne XJI0puabl U UX
HaXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue u ¢u3NYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMUYeCKue CBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3HUYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, GU3HYSCKHE M XHMHYCCKHE CBOHCTBa (0OIIME  Kak
MpEeACTaBUTENS KJacca KUCIOT M crnenuduueckue). XUMUYECKUE peaKiu,
JeKalue B OCHOBE IPOMBILIUIEHHOTO CIIOCO0a IOJYyYEHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoil KucaoTbl. CoaM CEpHOM KUCIOThI, KAYECTBEHHAs PEaKIs Ha



cyiabdaTr-uoH. Haxoxzaenue ceppl M €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIEH cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6miast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PaCIpPOCTPAHEHHUE B MPHUPO/IE,
dusznyeckue U xuMudeckue cBoicTra. KpyroBopot azora B mpupoae. AMMuUak, ero
dusznyeckrue 1 XMMHYECKHUE CBOMCTBA, OMyYyeHUe U nmpuMeHenue. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpruMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MoydeHue, (PU3nYecKue U XUMUYECKUE
CBOMiCTBa (00mMe Kak TPEACTABUTENs KiIacca KHUCIOT M crenuduaeckue).
Hcnonb3oBaHuEe HUTPATOB M COJEM aMMOHHUS B KayeCTBE MHUHEPAIbHBIX
yno0peHnil. XuMHUYecKoe 3arpsa3HeHUE OKPYKAIOIIEH Cpebl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIHM, 3arpsA3HEHHE BO31yxa, MOYBbl M BOJOEMOB). Docdop,
ayoTpornsele Moaupukamuu ¢ocdopa, (u3MUECKHe M XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u hochopHas kucinora, Pu3MIeCKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBe MUHEPAIbHBIX YIOOPEHHUIA.

OO6mas xapakrepuctuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIEHUA.  YTIEpOoH,  aJUIOTPOIHBIE
Moau(UKALMK, PACIPOCTPAHEHHE B MpHUpoAe, (UINYECKUE M XUMHUYECKHE
cBoiicTBa. Ancop6Oums. Kpyrosopot yriepoaa B npupojse. OKCubl yriiepoaa, ux
¢usznyeckue W XMMHYECKHE CBOMCTBa, JEHCTBUE HA JKUBBIE OPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMUECKHE MPOOJIEMbI, CBSA3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rio0aJlbHOTO TOTEILICHHWS KJIMMaTa, MapHUKOBBIN
addekr. YroapHas KUcaoTa U €€ coiu, uX GU3NISCKHEe U XMMUYECKHE CBOWCTRA,
noyiyueHue u npuMmeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3SMCTBE.

[lepBoHavasibHBIE OHATHA 00 OPTaHUYECKHUX BEIIECTBAX KaK O COCTMHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, all€TUIIEH, 3TaHOJ, IIULEPHUH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yrosib, MPHUPOAHBIN Ta3, HedTh),
NPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY W MPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OesiKax, yrieBoJax — 1 ux
poJiM B KM3HM 4eJOBEKa. MarepuaJlbHOE €AUMHCTBO OPraHHYeCKHX |
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mpupoje. OOmme mnpencraBieHus 00
okcunie kpemausi (IV) u kpemaueBoi kucnore. CHWIMKAThl, X UCIOJIb30BaHUEC B
ObITYy, B MPOMBIILIEHHOCTH. BaxxHele cTpouTeNbHbIe MaTepuaibl: KEPAMHKA,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiembr 06€30MacHOro HMCIOIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOW KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKarolUe (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE ¢ oO0pa3naMy XJOpUIOB (TAJIOTE€HHUZIOB), O3HAKOMIIEHHUE C
oOpaslaMu cepbl M €€ COCNUHEHHSIMU  (BO3MOXKHO  MCIIOJb30BAHUE
BUJICOMATEPHAIOB), HAOIIOICHHUE TIpoliecca OOYTIIMBaHUs caxapa IMoj JACHCTBHEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCIIOTBI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOI CEPHON KUCIOTHI, IPOBEJICHNE KaUECTBEHHOM peaKIuu Ha CyJIb(aT-
WMOH U HaOJIOJeHUE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3NUYECKUMHU
cBoiicTBaMM a30oTa, Qocdopa U UX cOoeAUMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yTOOpEHUM, TOIyUYECHHE,
coOupaHue, pacrno3HaBaHHME€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pochaT-MoH U U3ydeHHE NPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJECHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEBIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe Mozelen
KPUCTAUTMYECKUX peIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  anCcOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIeHHE 3KCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxkHenmme HeMeTallyIbl U UX COSUHEHUSD).

MeTajlibl M MX COCAMHEHHUSA

OO0miast XxapakTepUCTUKa XUMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnoyioxkeHuss B llepuonnueckor cucreme xumuueckux i3memeHtoB J[. U.
MenzeneeBa u ctpoeHus: atoMoB. CTpoeHre MeTauioB. MeTtalmndeckas CBSA3b U
METaJUIMuecKasi  KpUCTajuIMyeckas  pemérka.  DJIEeKTPOXUMHUYECKHH  psif
HaIpsHDKeHUN MeTallioB. OU3MUECKUEe U XUMHUYECKHUE CBOMCTBa MeTauioB. Oo1ue
crocoObl TMoydeHus MeTawioB. [loHsATHE O KOppO3MM METAaJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Kopposuu. CmaBbel (cTajb, YyryH, AIOPaJlOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U MTPOMBIIILICHHOCTH.

[IlenouHble MeTalIbl: MoJ0KeHue B lleproanyeckoit cucteMe XMMUYECKHUX
anemeHToB . . MenzeneeBa, cTpoeHUE UX aTOMOB, HaXOXJIEHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kanus). OKCUIbl U



TUIAPOKCUIBI HATpusi W Kaius. [IpuMeHeHWe WIENOYHBIX METaIOB M HX
COeJIMHEHUM.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMid MW KaJbLUMWA: IOJOXKECHUE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaXO0JIeHHUE B mpupoae. u3znyeckue 1 XuMUYECKUE CBOMCTBA MAarHus
U Kanpuusg. Baxkdeilmme coequHeHuss KaublMs (OKCHI, THAPOKCUI, COJIN).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJIFOMHUHUN: TIOJI0KeHUE B [leproIniecKkoil CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, crpoeHne atoMa, HaxoxzacHue B npupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUIA U THIPOKCHUIA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOEHHME aToMa, HAXOXKICHHE B mpupone. Pusmyeckue u
XUMHUUYECKHE CBOMCTBA xene3a. Okcuibl, TMAPOKCH b U comu xkene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnepuUMeHm

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, UX (HU3UUECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJA
KaJIblIUS U HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUEOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCIOJIb30BAaHME  BHJICOMATEPHUATIOB), TMPU3HAKOB  MPOTECKAHUS
KAUYeCTBEHHBIX PEAKIMI HA MOHBI: MAarHWs, Kajblvs, aTIOMUHUS, I[TUHKA, XKeJe3a
(1) u xene3a (II1), meau (II), HaGMIOIEHUE W OMMCAHUE MPOIIECCOB OKPAIIMBAHUS
IJJAaMEHH WOHAaMU HaTpus, Kalus W Kajablus (BO3MOYKHO HCHOJIb30BAHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEUIEHHE DKCIIEPUMEHTANIBHBIX 3aja4 10 TeMe «Baxueiue
METAJIJIbI U UX COCTUHEHUS.

XuMHUA U OKpPY:Ka0LIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JXKM3HU 4YeJIOBEKa. bezomacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas JOMycTHMast
KOHIIeHTpaius Bemects, nanee — [1/IK). Ponb xuMun B pemieHH 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJIMMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpenMeTHBIX CBsi3ed NMpU H3ydyeHUU XuMuu B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAyYHOTO ITUKIIA.

OOmiue ecTecTBEHHO-HAay4YHbIE MOHSTHSA: HAay4YHbIM (pakT, FMIOTE3d, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(UKaluusi, T[ePpUOANYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJETUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MAPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

®dusnka: Marepus, aTroM, OJIJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIUJI,
U30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, OSJCKTPUUYECKUN 3apsia, MPOBOJHUKH,
MOJYNPOBOJHUKH, JUAJIEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTAJUTMYECKAs
pemérka, CIuiaBbl, (PM3MUECKUE BEIMYMHBI, €AMHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAJbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadusi: armocdepa, rumpocdpepa, MHUHEpadbl, TOPHbIE IOPOJIBI,
MOJIC3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOY4YeHHs] XUMHH B €AMHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, NPHUHSATHIMU B
oOIIecTBe MpaBUJaMH M HOpPMaMH TOBEICHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIMAIN3AIINN O0yYaIOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOy4YarOIIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TO3UTHBHBIX I[IEHHOCTHBIX OPUEHTAlMU |
pacLIMpEHUE OIIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTO BOCTIMTAHUSI:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIUIO, NOHMMAHMS 3HAYEHUS XHMHUYECKOM HAYKH B KU3HU
COBPEMEHHOTr0 OOIIEeCTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(popManuen o
IIEPENOBBIX JOCTMIKEHHUAX M OTKPBITUAX MHUPOBOM U OTCYECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U OOLIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHUS:

MPEACTABICHUS] O COLMAIBHBIX HOPMAaX M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  Yy4eOHO-HUCCIEOBATEIbCKOM, TBOpPUECKOW W APYrMX  BUJAX
NEeSATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM [ESITEIbHOCTH MpH
BBINIOJIHEHUHU YYE€OHBIX, TIO3HABATENbHBIX 3aJa4, BBINOJIHEHUH XHUMHYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX TPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoliecce€ O3TOM yuyeOHOW JAeATeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE€ TOBEIECHHWE M IMIOCTYIIKM CBOMX TOBAapHILIEN C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL

MUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOLINE
OCHOBY Ul IOHMMAaHHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS IPUPOJBI, B3aWMOCBS3SX YEIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIE MOTHUBBI, HAIIPABJIECHHbIE HA MOJYyYEHUE HOBBIX 3HAHUH I10
XUMUHU, HEOOXOIUMBbIE ISl OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBJICHUM,
MO03HABATEIbHOM, MHPOPMAIMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM 4YHCIIE
HABBIKOB CAMOCTOATEIBHONU PabOThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOT UM,

uHTEpec K OOYYeHHI0O W TO3HAHMIO, JI0003HATENBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €amMo0Opa3oBaHWIO, MPOEKTHOM M  HMCCIEA0BaTEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KHU3HH, OCO3HAHHWE MOCIEACTBHMA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUs alKOTOIsI, HAPKOTUKOB, KYpEHHUs),
HEOOXOJMMOCTH COOMIONICHUST MpaBui OE30MAaCHOCTU TMpU  OOpAICHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuil U Tpya pa3iuyHOro poja,
yBaXEHUE K TPyAYy U pe3yjbTaTaM TPYJIOBOM JESTEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUM [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHIUBUYAIbHOM TPAeKTOPUU MPOJOJDKEHUSI 00pa30BaHUs € YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIeHON Mpo(eCcCHOHATBHON AESITEIbHOCTU U PA3BUTHS HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ECCHOHATIBHOM cperie;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

AKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CYIIECTBOBAaHUS, NIOHMMAaHUE LICHHOCTH 3/I0POBOIO U
Oe3omacHoro oOpa3a >KH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MYECKOMY M TCUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE ILIEHHOCTU COOIIOAEHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTE C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEN MPUPOIHON CPEIOU, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYpPhl, OCO3HaHUS TIJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTell MX pelIeHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaTHCA UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDI

B cocraBe wmeTanmpenMETHBIX pe3yJdbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMUpOBaHUSI MHUPOBO33PEHUSI OOIICHAY4YHBbIE TOHATHA (3aKOH, TeOpHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPbIE
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax M IO3BOJSIIOT Ha
OCHOBE 3HAHUI W3 ATUX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpble oOecrneynBaoT (HOpMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOM
NESATETbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruyeckue JeicTBHA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHUYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHWI: PacKpBIBaTh CMBICT XMUMHYECKUX TIOHATHHA (BBIIETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMH TMOHSTHSIMHU), UCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIacCHU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBS3W MEXIy OOBEKTaAaMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHIYKTUBHEIC, ACTYKTHBHBIC, TI0 AHAJIOTHH),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHITh B TIPOIECCe IIO3HAHMS TMOHATUA (TIPEIMETHBIE W
MeTaIpeMETHBIC), CHMBOJMYECKUE (3HAKOBBIE) MOJICIIH, HUCIIOIh3YEMbIC B XHUMHH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITBHBIC TIPEACTABICHHS —
XUMHUYECKUU 3HaK (CUMBOJ JJIEMEHTA), XUMHUYecKas ¢opmysia U YpaBHEHHUE
XUMHUYECKON peakIuy — MpU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBIATH U XaPAKTEPU30BATh CYIIECTBECHHBIC
MIPU3HAKH U3y4aeMbIX 00bEKTOB — XUMHUYECKHX BEIIECTB M XUMUYCCKUX PEAKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHE HCTOJIb30BaTh IOCTABJICHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakKe B KAauyeCTBE OCHOBBI i1 (OPMHPOBAHUS THITOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

NpUOOPETeHHE OIMbITa MO TUTAHUPOBAHUIO, OPTraHU3aIllMUd M TMPOBEICHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJOM Tpollecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OPMYyIUpPOBaTh 00OOIICHUS U
BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICTIOBAHUS, COCTABIISITh OTUYET
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (HOPM TPEIICTABICHHUS, MTOTYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAsE ~JUTEpaTypa XHMHYECKOTO COJICpP)KaHMS, CIPaBOYHBIC
nocoOus, pecypcel MHTepHeTa), KPUTHYECCKH OIICHHBATh IPOTHBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3MYHbIE METOJBI U 3alpoChl MPU MOHUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUISl BBITTOJHEHHUS
y4eOHbIX W MO3HABATEIbHBIX 3a/1a4 OMpPEIeIEHHOTO THUIIA, TPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUS  MH(DOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTHUMANIbHYIO (POpMY MpeacTaBieHus HHOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladydl  HECIOXHBIMH CXEMaMH, JuarpaMMami,
JIpyruMu opmMamu rpaduKu U ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
UCCJIEIOBATENHCKON JEATEIPHOCTH MUH(MOPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CENIbCKOTO XO3SIICTBA W TPAHCIOpPTAa HA COCTOSHUE OKPYKAIOIMIEH MPUPOTHON
CpEIBl.

KoMMmyHnKkaTHBHBbIE YHMBepPCAJIbHbIE YueOHbIe 1eliCTBUS:

YMEHHs 3aJlaBaTh BOMNPOCHl (B XOoJ€ Juajgora MU (WJIM) JUCKYCCHM) IIO
CylmiecTBy  oOcyxgaeMol  TeMbl, (OpPMYJIHpPOBATh CBOM  MPEMAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS MPEIOKEHHOH 3a1a4u;

YMEHHsSI  TPEACTaBIsATh  MOJyUYCHHbIE  PE3yJabTaThl  MMO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX M THCHbMEHHBIX TEKCTaxX; JdeNaTh MPE3CHTAIHI0
PE3yJIbTaTOB BBINOJHEHUS] XMMHUYECKOTO JKCIIEPUMEHTA (JJaOOpPaTOPHOIO OIBITA,
7abopaTopHOI pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMeHHsI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOMN
MO3HABATENILHOM M HWCCIENOBATENbCKOM  JCATETbHOCTH TPU  PEIICHUH
BO3HUKAIOIIKUX TPOOJEeM Ha OCHOBE ydé€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unui (00CyX aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIWHAIUS
COBMECTHBIX JEWCTBUN, OIpeneleHue KpPUTEpPUEB IO OIEHKE KadyecTBa
BBITIOJTHEHHOUN paboOThI U IpyTHE).

PerysiTuBHbIe YHUBEpPCaJIbHbIE y4eOHbIe 1eiiCTBHA:

YMEHHE CaMOCTOATEIBHO OMpPENENSITh ILEeNU JACSITeNbHOCTH, IUIAHUPOBATD,
OCYILECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NeSATeTLHOCTD, BRIOUPaTh Hanbosee 3pGEeKTUBHBIE CTIOCOOBI PEIICHUs YICOHBIX H
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
IIPEUIOKEHHBIM  AJTOPUTM JIEUCTBUM IIPYM BBIIOJIHEHUM 3aJaHUM C  y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX M PEaKLUsX,
OLICHWBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJsibTaTa 3asBJICHHOM IIeNid, yMEHHE
UCTIONIb30BaTh M aHATTM3UPOBATH KOHTEKCTHI, TIpe/IlaracMble B YCIIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX PE3yNbTATOB IO OCBOCHUIO O00s3aTEIBHOTO
COJEpKaHusl, YCTAaHOBIIGHHOTO JaHHOW (enepanpHO paboueil MporpaMMoil,
BBIJIETISIIOT: OCBOCHHBIE O0YUYaIOIUMUCS HAyYHbIe 3HAHUSI, YMEHUS U CIIOCOOBI



NEUCTBUN, CcHenupUIecKue s MPeAMETHOM o0jacT «XUMHUS», BHUIBI
JEATEIBHOCTH MO  TMOJYyYEHHI0 HOBOIO  3HAaHWS, €ro HHTEpIpETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbie pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAS), BAJIEHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMHUYIECKOTO JIEMEHTa B COSTMHCHHUH, MOJIIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHWE, COJIb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiacCupUKausi PEeaKIuid: peakiuu
COCIMHEHUS, PEaKUUU PAa3JIOKEHUS, pEaKUUU 3aMEIICHHS, PEAKIUU
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaKIINH, TETJIOBOU d(DPeKT peakiumu,
AIpO aTOMa, SJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOUTalb, paaUycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHASI U HETMOJISIpHAsi KOBAJCHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSTH 3TH HOHSTHUS NIPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [UJII COCTaBlEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OHMHApHBIX  COCIUWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIacCy COEIWHEHHU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W MOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMmbIica Ilepunoanveckoro 3akona [J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX mosioxkeHus: B llepumomnueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuuHyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJNBIIME TEPHUOJIBI, COOTHOCHTH OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrtemMa XuMmMudeckux osnementoB JI. .
MeHnieneeBay ¢ YUCIOBBIMU XAapPAKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsl siapa, OOIIee YHUCIO IEKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy U COCTaBy YYacTBYIOIIMX B pPEaKIIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  Macchl
BEIIIECTB, MAaCCOBYIO JIOJII0O XHMHUYECKOTO »dJieMeHTa 1o ¢dopmye
COEJIMHEHMS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CUCTEeMATH3alHIo, KilacCU(UKaIHIO,
BBISIBJICHUE MPUUYUHHO--CIICJICTBEHHBIX CBS3€U — JIJI1 U3y4YEHUs CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUA — HaONIOZCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  IpaBWjaM  MOJIb30BaHUS  XUMHYECKOW  TOCYAOM U
7a00paTOpHBIM  O0OPYJOBaHMEM, a TakXXe IMpaBwiaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH TIO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJYyYEHUI0 M COOUPaAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa U KHCJIOpPOJAa), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTh  XUMHUUYECKHE  DKCIEPUMEHTBHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEIOUEH U KUCIOT C MOMOUIBIO MHIUKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 Kiacce npeaMeTHbIe pe3yJabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX [OHATHNM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEICHb
OKHCIICHUS, XUMHUECKasi PeaKIMsl, XUMUYEeCKasi CBsI3b, TEIUIOBOI 3¢ ekt
peakiuuu, MOJlb, MOJSPHBIA  00BEM,  PacTBOpP,  AIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJICKTPOIUTUYECKAS IUCCOLMALMsA, PEAaKLUU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHHE M  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOTepHOCTh, XUMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpUCTALIMYecKas pemeTka, KOppo3usi METaJuIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pEaKUWW, NPEeNesbHO JIO0IMyCTUMAas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TMOHATUI U
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPEAENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAMIECKHOCTh BELIECTB K
ONpeAeNéHHOMY KJIacCy COEIMHEHHH 1Mo (opmysaM, BUJ XUMUYECKOH
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsij MOHA M0 XUMUYECKOU (opmyIe, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTAILTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro TIOHMMaHUE: OIKChIBaTh M XaPAKTEPU30BaTh
tabnnunyio (opmy Ilepuogmdeckoil CUCTEMbl XUMUYECKUX JIIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoArpynna (A-rpymnma)» M «moOodHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOJBI, COOTHOCHUTh
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOJUYSCKON Tabimime, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIIee YHCIO DJIEKTPOHOB U
pacmpefieieHde UX 10 DJJEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB 3JIEMEHTOB U UX COCAMHEHUU B
npejenax MajiblX NEPUOIOB U TIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YHUCIy M COCTaBY YYacTBYIOLIMX B peakUUu
BEIIIECTB, MO TEIUIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME W CHEHU(PUICCKUEC XUMHUUYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsi OIMKUCAHUE
puMepaMi MOJIEKYJISIPHBIX ¥ HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKLUN;

COCTABJISITH YPaBHEHHUS BJIEKTPOJUTUYECKOM JAUCCOLMALMH  KHUCIOT,
LIEJI0YEH U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOEHUS,
BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX IIPEBpaAlllEHU B Pa3IUYHBIX
YCIIOBUSIX;

BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYI0O M MOJBSIPHYIO — MacChl
BCI[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIeMEeHTa 1o (opmyre
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHYECKON PEaKIINH;

coON0aTh  MpaBWja  MOJIb30BAHUS ~ XMMHUYECKOM  HOCyIoll U
7a00paTopHbIM  O00OpYy/IOBaHMEM, a TakKe IMpaBwia OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pAaTOPHBIX XMMHYECKUX OIBITOB 110 TOJIYYCHHI0O U COOHUpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYEeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIHNEC B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTBR;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCIbHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHUE, CUCTEeMAaTU3alMIO, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, €CTECTBEHHO-HAyYHbIE METOAbl IIO3HAHUS —
HaOIOICHUE, W3MEpPEHUEe, MOJEIMPOBAHUE, SKCIEPUMEHT (pEealbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexka [JOK

' MPAKTUYECKOU AEATETbHOCTU https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bub6mnoreka [IOK

' peaKkuuu https://m.eds00.ru/7f41837c¢

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuoreka LIOK

' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopoa.Ilondarue o kucinorax 3 1 bubnuoreka [JOK

' M COIAX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBaHHUAX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



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 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroMa
XuMH4ecKas CBS3b. Bu6morexa LIOK

3.2 OKHCIHTEIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKITUHI

Horo no pasaeny 15 ol sgsponun1E1837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XHUMUYECKUE PEAKLIMHU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO11ast XapakTepUCTUKA XUMUYECKHUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubnmorexa [IOK
' PYIIEL L-€p https://m.edso0.ru/7f41a636
COCTMHECHHUS
OO01mmas XxapakTepruCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-Tpynmsl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' ' ’ https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OO01mmas XxapakTepUCTHKA XHMHUECKUX
24 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmmorexa [IOK
' . Py ' po https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHCHHUS
Hroro no pazneny 25



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

Paszgea 3. Mera/liibl 4 UX COeANHEHUSA

. bu6mmoreka [IOK
3.1 Obmue crofCTEa MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme MeTayuibl 1 UX COEIUHEHUI 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemecTBa 1 MaTepHainl B )KU3HH YeJI0BEKa 3 bubnmorexa LHOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubmnorexa [JOK
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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumun. Posb XumMuu B KU3HH 1 bu6nuoreka [IOK
yenoBeka. Tena u BemecTra 05.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeToax MO3HAHUS B 1 bubmuorexa [JOK
XUMHH 07.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «[IpaBuna
3 paboThl B 1a00paTOPUU U MPUEMBI 1 bubnmoreka [JOK
oOpaitieHus ¢ 1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
4 Yucteie BemecTBa U cMecH. CIIocoObl 1 bu6nuorexa [IOK
paszeneHus cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[Ipaktuyeckas pabora Ne 2
5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmorexa [JOK
a . PHMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKU TTOBAPEHHOU COIN)»
6 ATOMBI U MOJIEKYJIbI 1 bubmorexa [JOK
y 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 but6mmorekxa [IOK
(CUMBOJIBI) XUMHYECKHUX dJIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CITOKHBIE BEIIESCTBA 1 bubmorexa [TOK
P - 28.09.2023 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 Bubmmorexa LIOK
YPIPHOC Y1 03.10.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa BCIIIECTB.

10 Xumnueckas hopmyia. BameHTHOCTB bubmorexa LHOK
Py, 05.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JICMCHTOB
1 OTHOcCuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XMMUYECKOTO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUHU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubnuorexa [JOK
MonspHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 du3nYecKue ¥ XUMHUYECKHE SBICHUS. bubnmoreka [JOK
XuMuyeckasi peakius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3HaKku U YCIIOBHSI TPOTEKAHMSI bubnmoreka [JOK
XUMHUYECKHUX PEaKIU 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXPAaHEHHUS MacChl BEILIECTB. bubnmnoreka [JOK
XUMHYECKUE YpaBHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJim4ecTBa, MacChl
17 BEIIIECTBA M0 YPABHEHUSIM XUMUUYECKUX bubmorexa [JOK
n . P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakuit
Kitaccupukanuss XHMHYECKUX peaKInii
18 (coemuHeHus, pa3IoKCHHS bubnmorexa [TOK
P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNEaUCT. O6001eH e 1 brbmorexa [TOK
] . 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHUHA
20 KonTponbnas padorta Nel o reme bubmuoreka [IOK
«BermecTBa 1 XUMHUYECKHE PEAKITAN 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa IIOK
BO3Ayxa. Kucnopon — 3nemMeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIPOCTOC BCUICCTBO. O30H

dusnyeckue 1 XUMHUYECKHE CBOMICTBA

22 KHCII0poJia (peaKIMKi OKUCIICHHUS bubmmorexa [TOK
o i ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI MOTy4YEHUS KUCIIOPO/ia B
23 JabopaTopun Zlqn OMBIH_IJIGHII){OILTI/I bubmorexa LOK
patop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ hexkT XuMuIecKoi
24 pEaKIIH, IIOHATHE O bubmnorexa [JOK
TEPMOXHUMHYECKOM YpaBHEHHUH, IK30- 30.11.2023 | https://m.edsoo.ru/ff0d4790
U HJIOTEPMHUYCCKUX PEAKITUIX
TommBo (HeTh, yroJib U METaH).
25 3ar $I3H€}EI/I€(1];03 " a, CIIocoObI iro bubmorexa LOK
P AYEE, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
IIpa eckas padora Ne 3 o Teme
26 «ﬁoI;THLeIHMKe I;/III(:O6I/IT aHue KjICJ:OMo a bubmorexa HOK
e P posa, 07.12.2023 | https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
97 Bonoponx — anemeHT u pocroe bu6muoreka [IOK
BeniecTBo. Haxoxxenue B npupoze 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBONCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenue Bogopoaa 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE O KHCIOTaX U COIAX bubmorexa LOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TToNTydeHus: BOJIOPOIa B bubnmoreka [JOK
nabopaTopun 21.12.2023 | https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «Hpon €HHE U 2061/1 aHMe BOJIOpOJIa bubmorexa [TOK
e P Hopoaa, 26.12.2023 | https://m.edsoo.ru/ff0d4f42

M3y4EHHUE €r0 CBOMCTB)



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
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MousipHblii 00BEM ra3zoB. 3aKOH

bubmuorexa [JOK

32
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542e
Borauciennss o0b€Ma, KOJIHYSCTBA
33 BEILIECTBA T'a3a 10 €ro U3BECTHOM bubmorexa LHOK
B i 7 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrunciienus 00bEMOB ra3oB 110
34 ABHCHMIO peaKI[H Ha OCHOBE 3aKOHA bubmmorexa [IOK
P n P . 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIICHHH Ta30B
35 DduU3NYECKue U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
BOJIbI 16.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubnuorexa [JOK
WHUKATOpax 18.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachileHHbIe
37 51 HH Ha Hp HHpr aCTBOPBI B bubmorexa LHOK
CHACHILICHHDIC PacTBOPRL. 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10151 BEIIECTBA B pacTBOPE
[TpakTuyeckas padora Ne 5 o Teme
38 «IIpurorosiieHHE PACTBOPOB C bubmmnoreka [JOK
onpeenEHHON MacCOBOM T0JeH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponbnas padora Ne2 o teme bubmmnoreka [JOK
«Kucnopoa. Bonopoa. Boga» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIacCu(UKaIs, bu6nuorexa [JOK
HOMEHKJIAaTypa 01.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Bubnmorexa LIOK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Kinaccuduxarms, but6mmorekxa [{IOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d67ca
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[TonmydyeHnue n XMMHUYECKUE CBOMCTBA

bubmuorexa [JOK

4
3 OCHOBaAHMI 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIAaTypa 15.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XUMHYECKHUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 20.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIIATYypa,
46 CHOCOéBIID HI;JI )eHHs[ XHMHchpKHe bubmorexa LOK
N i ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 9KCTIIEPUMEHTAIBHBIX 33724 110 TEME bubmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'eneTndeckas CBA3b MEXKAY KiIaccaMu bubmmnoreka [JOK
HEOPraHMYECKUX COEIUHEHUM 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00611eHNe U cUCTEMaTU3ALUS bu6mmoteka [IOK
3HaHHHI 05.03.2024 | https://m.edsoo.ru/00ad9ch?2
KonTpomabnas pabora Ne3 no teme
50 "OCHOBHBIE KJIaCChI HEOPraHUYECKUX bubnmorera [TOK
“n P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COeIMHEHHU I
Ile e 110 acc a
51 x1/1151:{16CIITM])T(B;JTII:\IAS}JIITOBH?II(/)III;;;EZ o bubmmorexa TTOK
' 12.03.2024 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX 3JICMCHTOB
Ileproauueckuii 3aK0H U
52 Ilepuoanueckast cucreMa XUMHUYECKUX bubmorexa HOK
PHOA 14.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MeHnpaeneeBa
53 Ilepuoasl, rpymmbl, MOATPYIIILI bubmmorexa TTOK
PHOJEL, TPYITHIBL, HOATPYH 19.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CoCTaB aTOMHBIX

bubmuorexa [JOK

54
snep. M3oTombl 21.03.2024 | https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
55 aToMoB 311eMeHTOB Ileproanueckoii bubnnorexa [IOK
PHOA 04.04.2024 | https://m.edsoo.ru/00adaébc
cuctemsl J. 1. MenaeneeBa
XapakTepucTuka XUMHUYECKOTO
56 AJIEMEHTA IO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuoanueckoii cucreme /. U. 09.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3aKoHa
57 JUISl pa3BUTHA HayKu U nipaktuku. /1. 1. bu6nuoreka [IOK
MenneneeB — y4€HbBIN, IEIATOT U 11.04.2024 | https://m.edsoo.ru/00ada96e
rpaKTaHUH
58 DIIEeKTPOOTPULIATETLHOCTH ATOMOB bubnmnoreka [JOK
XUMHYECKHUX DJIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnasg xumMuueckas CBI3b bubnmorera [TOK
18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nonsipHas XUMHYECKast bubnmnoreka [JOK
CBS3b 23.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HENOIsApHAs XUMHUYECKast bubmmnoreka [JOK
CBS3b 25.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHs OKUCIEHUS bubnnorexa LIOK
30.04.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu 02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHUCINUTEIN U BOCCTAHOBUTEIIHN bubmorexa TTOK
07.05.2024 | https://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ned o Teme bubnuorexa [JOK
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«CtpoeHue atoma. XUMHUYECKast 14.05.2024 | https://m.edsoo.ru/00adh486
CBSI3b)»
66 O00011IeHNE U CUCTEMATH3AIMS 1 bubmuorexa [JOK
3HAHUHN 16.05.2024 | https://m.edsoo.ru/00adb33c
67 O06o001IeHre U CUCTEMaTH3aIUs 1 bubmuorexa [JOK
3HAHUU 21.05.2024 | https://m.edsoo.ru/00ad9cb2
68 O06o001IeHre U CUCTEMAaTH3aLHs 1 bubnuorexa [JOK
3HAHUHU 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I1O 69

[TPOT'PAMME
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9 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Tepuonuueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnunoreka [JOK
XAMUYECKUX 3neMeHToB /1. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHUH

2 CBOWCTB XMMUYECKUX JIEMEHTOB 1 bubmorexa [JOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKHX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoteka [IOK
KPUCTATINYECKUX PEIIETOK 14.09.2023 |  https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel mo teme

5 i 1 1
«[ToBTOpEHue u yrmyOiaeHue 3HAaHHA 19.09.2023
OCHOBHBIX Pa3J/IelioB Kypca 8 kimacca

5 Krnaccudukanus XuMuueckux 1 bubnuoreka [IOK
peaKUunii 10 pa3InYHbIM ITPU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eaknuu. [ToHATHE O TOMOTEHHBIX U 1 bubmorexa LIOK
DEAKHIHH. 26.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[TonsTHE O XUMHUUYECKOM

8 aBHOBecHH. DaKTOPHI, BIUSIONINE 1 bubmorexa HOK
P ’ PoL B 28.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMHUYECKON PEaKINH U
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ITOJIOXKCHHUEC XHUMHUYCCKOI'O
PaBHOBECHUA

OKHCINTENHFHO-BOCCTAHOBUTEILHBIE

Bbu6mmorexa [JOK

9
peakiumn 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 muccoruanuu. CUIIbHBIE U cl1a0ble Eubmorexa OK
' 05.10.2023 |  https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HMonHble ypaBHEHUS PeaKIIUi bubmaorexa IJOK
P peaxt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHMI B CBETE MPEJCTaBICHUN bubnuorexa [JOK
00 JIEKTPOIMTUICCKOU 12.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLIMAIINHT
XHUMHUYeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTAaBICHUNA 00 bubmiorexa LJOK
pel . 17.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOIMALIAN
14 ITonsatue o ruapoIN3€E CONIEH Bubmorexa OK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUNA 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pelienne dxcriepuMeHTaIbHBIX bubmorexa LOK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padorta Ne2 o reme
17 «DNEKTPOIUTAYECKAS TUCCOLAAIINS bubmiorexa LOK
P A AT 07.11.2023 | https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIMU B PACTBOPAX»
18 OO1as XxapakTepUCTHUKA TaJlOTEHOB. bubmmorexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE 09.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopoa. CossiHasg KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOJTYYCHHE bubmmorexa LIOK
> oA ’ 14.11.2023 | https://m.edsoo.ru/00ade104
IpUMEHEHHE
[TpakTuyeckas padora Ne 2 mo Teme
20 «[lony4yenue conssHON KUCIOTHI bubmmorexa LIOK
yi . . ’ 16.11.2023 | https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrauciienus mo ypaBHEHUSIM
21 XUMHUYECKUX eazpuﬁ €CJIM OJMH U3 bubmmorexa [TOK
pealii, A 21.11.2023 |  https://m.eds00.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO01mas XxapakTepruCTHKA JIEMEHTOB bubnnoreka [JOK
VIA-rpynnel 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(DUKAIIUU CEPBHI.
23 Haxoxnenue cepel 1 €€ coeqMHEHU N bubnuoreka [JOK
B IIpupoie. XUMHUECKHUE CBOICTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj, CTpOEHHUE, bubmuoreka [JOK
¢bu3nyeckue 1 XMMHYECKHe CBOMCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIOTA,
25 ¢bu3nuecKrue 1 XUMHUYECKHe bubamorexa [TOK
N 05.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHHE
XHAMHMYECKUE PEAKINH, JIEKAIUE B
OCHOBE TPOMBIIUIEHHOTO crocoba
26 MOJIy4EHUsI CEPHOI KUCIIOTHI. bubmuoreka [IOK
XUMUYecKoe 3arpsa3HeHHe 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaroIien cpebl COeAMHEHUSIMU
cepsl
27 BrraucieHrne MaccoBOM JOIU BBIXOJA bu6mmoreka [IOK
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MPOJIYKTA PEaKIuu 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01mast XapakTepUCTUKA JIIEMEHTOB

08 VA-rpynmnsl. A3or, bubmuoreka [IOK
pacrpocTpaHeHue B IPUPOJIE, 14.12.2023 | https://m.edsoo.ru/00adeea6
busnveckre 1 XUMUIECKHE CBOWCTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, TIOJIYYCHHUE U bubmmorexa [TOK

> HOIYH 19.12.2023 |  https://m.edsoo.ru/00adf004
MIPUMCHCHUE
[TpakTuyeckas pabora Ne 3 mo Teme
30 «ITonydueHne aMMuaKka, U3y4eHUE €ro bubmorexa [IOK
e > MY 21.12.2023 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3OTHas KUCI0Ta, €€ PU3NIECKHUE U bubnnoreka [JOK
XUMHUYECKHUE CBOMCTBA 26.12.2023 | https://m.eds00.ru/00adf306
Hcnons30BaHrne HUTPATOB U COJICH
aMMOHHS B Ka4€CTBE MHUHEPATbHBIX

32 noOpeHuii. XuMu4eckoe bubmmorexa [JOK
YAOLP ' . 28.12.2023 |  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KarolIei cpeabl
COCTMHEHUSIMH a30Ta
®ocdop. Oxeun pochopa (V) u

33 ®ocg;p;aﬂKHéL%Ta%;igngelxnen bubmorexa [TOK

P . 09.01.2024 | https:/m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TONyuYEHUE
Hcnonb3oBanue GocaToB B

34 Ka4yecTBE MUHEPAJIbHBIX yIOOPEHUH. bubnuoreka [IOK
3arpsi3HEeHUE IPUPOAHON CPEJIbI 11.01.2024 |  https://m.edsoo.ru/00adfc20
dbocdharamu
Vruepon, pacupocTpaHeHNE B

35 HpHpEHe,EHSHZeC;;eIIXHMquCKHe bubmorera I[JOK

16.01.2024 |  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

Bbu6mmorexa [JOK

36
DKOJOTUYECKHE TPOOIIEMEI, 18.01.2024 |  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)
37 VYronbHast KUCI0Ta U €€ CoNu bubmmorexa [JOK
23.01.2024 | https://m.edsoo.ru/00ae006c
[IpakTuueckas padota Ne 4 o Teme
38 "[lonyueHune yriaekucioro rasa. bubnuoreka LIOK
KauecTBeHHas peakuus Ha KapOOHAT- 25.01.2024 | https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavyaIbHBIE TOHATHS 00
39 OpraHNYEeCKUX BEIIECTBAX KaK O bubnmorexa LHOK
P 30.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHHSX yTIepo/ia
40 Kpemuuii u ero coeiHeHust bubmmorexa [IOK
P 8 01.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTryeckas padorta Ne 5.
41 Pemrenne skcriepuMeHTaNbHBIX 3a1a4 bubnuoreka [JOK
1o TeMe «BakHelie HemeTasIbl U 06.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COSAMHEHUSD)
KonrtponsHas pabora Ne3 o teme
42 «BaxHeinme HeMeTaluIbl U UX bubmorexa HOK
08.02.2024 | https://m.edsoo.ru/00ae0e18
COCTUHCHHU S
OO6m1ast XxapakTepucTrKa
XUMHYECKHX 3JIEMEHTOB —
43 MeTaJuToB. MeTaimndeckas CBSI3b U bubmuoreka [JOK
MeTaJUTHYecKasi KpUCTauTHaecKas 13.02.2024 |  https://m.edsoo.ru/00ae103e

pemérka. Pu3nveckre CBOMCTBa
METaJIOB



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

XUMHUYECKHE CBOMCTBA METAJJIOB.

44 DIIEKTPOXUMUYCCKHUH DA, bubmorexa [JOK
P N b 15.02.2024 | https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTtanioB. CrtaBel. Berauciienus 1o
45 aBHEHUAM XUMHYECKUX PEaKIIAI bubmorexa LHOK
yp PCAKIHH, 20.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COACPKUT
puMecH
46 [TonsiTHE O KOPPO3HH METAJIIIOB bubmorera [JOK
PP 22.02.2024 | https://m.edso00.ru/00ael1278
bubmuoreka [JOK
47
[Hesmosmere meTais: 27.02.2024 | https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
Kaus 29.02.2024 | https://m.edsoo.ru/00ael4b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnnorexa [JOK
KJIBIAN 1 MarHui 05.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxxueiinme coefMHEHNS KaJIbIA bubmmorexa LOK
s t 07.03.2024 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3aIUs
3HAHUH 12.03.2024
59 JKEcTKOCTh BOJEI U CITOCOOEI €€ bu6nmoreka [JOK
YCTpaHEHHUs 14.03.2024 | https://m.edso0.ru/00ae1886
IIpakTruyeckas pabora Ne 6 o teme
53 "KEcTKOCTL BOBI M METOEI €€ bubmnorexa [IOK
" 19.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
>4 AdmomuHmii 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOWCTBAa OKCHAA U bubmuorexa [JOK
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THJIPOKCH/IA 04.04.2024 | https://m.edsoo.ru/00aelc64
Bbu6mmorexa [JOK
> Aeneso 09.04.2024 |  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJTU Kee3a bubnunoreka [JOK
(1) u xene3a (1) 11.04.2024 |  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cHCTeMaTH3aIus
3HAHUI 16.04.2024
[TpakTuueckast padora No 7.
59 Pemienue sxcniepuMeHTAIBHBIX 3a7a4 bubnunoreka [JOK
o Teme «BakHeilme MeTaibl U uxX 18.04.2024 | https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHEHUsIM
XUMHUYECKHUX PEaKIIHii, €CIIi OJIUH U3
60 peareHToB /1aH B U30BbITKE WU bubnnoreka [IOK
COJIEPKUT MpuMecH. Brruncnenus 23.04.2024 |  https://m.eds00.ru/00ae1750
MacCOBOM JIOJTM BBIXO/JIa MPOTYKTA
peakuuu
61 O0600611eHre U cucTeMaTH3amus
3HaHUI 25.04.2024
KonrtponsHas pabota Ne4 o teme
62 «BaxuHelnme MeTauibl 1 UX 30.04.2024
COCTUHEHUS
63 BemectBa u Mmarepuassl B bu6mmoreka [JOK
IIOBCEIHEBHON KU3HU YEI0OBEKA 02.05.2024 | https://m.edso0.ru/00ae3f50
64 XUMUYecKoe 3arpsi3HeHNe bubnuoreka [IOK
OKpY>Karollen cpeibl 07.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xvmuu B pelieHun bubnuoreka [IOK
AKOJIOTMUYECKUX MTPpodsieM 14.05.2024 |  https://m.edso0.ru/00ae4270



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
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 O0o0011IeHNE U CHCTEMATH3ALINS 1 Bbu6mmorexa [JOK
3HAHUH 16.05.2024 | https://m.edsoo.ru/00ae0dOa
67 O06o001IeHNEe U CHCTEMATH3aLIHS 1 Bbu6mmorexa [JOK
3HAHUU 21.05.2024 | https://m.edsoo.ru/00adb33c
68 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuoreka [JOK
3HAHUU 23.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

Xumusl. 8 kiacce: yue0. a1 oomeo0OpazoBatenbHbIx yupexaenuii / O.C.
["abpuensn, M.I'.Octpoymos, C.A.Cnankos - 2-e uzn. - M.: I[Ipocsemienue, 2020. -
175 c.

Xumust. 9 kiacce: y4e0. s obmeoopazoBarenbHbIX yupexaennii / O.C.
["abpuensn, M.I.Octpoymos, C.A.Cnaakos. - 2-e u3f. - M.: IIpocsemenue, 2019.
-223 c.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. I'abpuensu O. C., Bockoboiinukosa H. I1., fmrykoBa A. B. HacTonbHast kHura yuuTens.
Xumus. 8 ki1.: Metonuueckoe rmocobue. - M.: Jlpoda, 2021.

2. I'abpuensu O. C., SlmrykoBa A. B. Terpans ams m1abopaTOPHBIX OMBITOB M MPAKTHYECKUX
pabort. 8 k1. K yueGuuky O. C. I'abpuensna «Xumus. 8 knace». M.: [Ipoda, 2022.

3. 'abpuensn, O. C. Metoguueckoe nocobue k yueouuky O. C. I'abpuensna «Xumusi». 8
knacc / O. C. I'abpuensn. — M. : JIpoda, 2021. — 1009.

4. T'abpuensn, O. C. Meromuueckoe nocodue k yaeonuky O. C. I'abpuensaa «Xumusi». 9
knacc / O. C. I'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonornyeckue Kaptol K yaeouuky O. C. ['abpuensHa «Xumus. 8 ximace :
Mmetoauueckoe nocodue / JI. . Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndeckue kaptol kK yaeouuky O. C. ['abpuensHa «Xumus. 9 xmace :
Mmetoauueckoe nocodue / JI. . AcanoBa. — M. : [lpoda, 2018

7. Xumus. 8 xi.: KontpomnbHbIe 1 ipoBepouHble paboTh! Kk yueOHuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.
TaHHBIC

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru T"azeta «Xumus» u caiiT aus yautenst «51 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomnekuus LIOP: TIpenmeTHast komekius « XuMHUS»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCTIEPUMEHTBI:
xumust. Koyuteknus Poccuiickoro o61ieo0pa3oBaTeibHOrO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onumnuaza mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YIEOHHUK ISl CPETHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: SJIEKTPOHHBIH y4EeOHHK

http://www hemi.nsu.ru OTKpBITEINA KOMTEIK: XUMHUS

http://www.chemistry.ru JlucranumonHas OJMMITHAIA TI0 XUMHUH: TEJICKOMMYHUKAITUOHHBIN
00pa3oBaTeNbHBIN NPOEKT
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