MYHULIMNAINBHOE
OBLUEOBEPASOBATENBHOE
YUYPEXOEHVE KNALOBULIKAA
OCHOBHAA
OBLUEOBPA3OBATEINBHAA
LKONA

MHWHUCTEPCTBO NPOCBEILIEHUS POCCUNCKON

®FEJIEPALIAN

MunucrepcTBO 00pasoBanus SIpociaBckoii 001acTH

YupasjieHue o0pa3oBaHusi AIMUHUCTPANNH POCTOBCKOro MyHUIIUIIAJIbHOTO

paiiona

MOY Kanagosunkasa OOII

PACCMOTPEHO
Pyxkosoaurens IIIMO

T

IITaponoea H.H

IIpotoxom Ne 1
ot «29» aBrvcra 2024 r.

COI'JTACOBA}

3aMecTHTeIb
o YBP

TIpuxaz Ne 78/01-10

TIpotoxom Ne 2
ot «29» aBrvcra 2024 r.

ot «29» aBrycra 2024 r.

PABOYAS ITPOT'PAMMA

(ID 6152762)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

JU1s1 oOyuarommuxcs 8 — 9 kimaccon

c. HoBo-Hukoabckoe 2024



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeAyCMaTPUBAET pPACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUM Ha YPOBHE 1I€JIeW U3y4YeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYarOLUXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XMMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX IOHATHI
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl M0 NPUHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO
YPOBHSI K JPyromMy, BBINOJNHSS (GYHKUUM OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaAMeToB: «OKpyKaloluil MuUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMUPOBAHHME 3HAHUI OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUU — BaXHEUIIUX (PAaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JIOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHHH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESATEIHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCI0BUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE ISt
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaOIlIer0o MHUpa, MCIOJB3Yysl 3HAHWS U OIBIT, MOJYYCHHbIE TPU H3yUYECHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >XH3HU U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCA T'YMAaHUCTHYECKUX OTHOIICHUIA,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TMOBEACHUS B OBITY W TPYJOBOM JAEATEILHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHSI OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOuUisS W HAMpaBIEHHOCTH JajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENBbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMHUUYECKUX peaklui (COSTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE NPU3HAKOB MPOTEKAHMUSI XUMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHHs CMeceil: C MOMOIbI0 MarHuTa, (pUIbTPOBaHHE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiue npeacTaBUTEIM HEOPraHNYECKHX BEILECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenune kucimopoaa. CrocoObl



MOJIYYeHHUST KUCIopoda B JjabopaTopuu W TpOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 eKTa, pazpylieHue 030HOBOTO CIOSI.

Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouMcTBa BOAbl. Boma kak pactBopurens. PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHbIX Boa. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBa OKCHUJIOB. [TosrydueHre OKCHI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan aktuBHocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COJEPkKAHUA KUCIOpoAa B BO3yX€, MTOIYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJIEIOBAaHNE OO0pa3IOB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajla JPYTHMM K3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETILHO-BOCCTAHOBUTEILHbIC PEAKINHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoxKeHusl, COSUHEHHUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKJIUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCcKUX peakiuii Mo pa3aTudHbIM NMPU3HAKAM (TT0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIUMH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEaKIMii HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, MPOLECCAa UCCOLUUALMU KHCIOT, IIEJI0YEe U COJeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJTy4YeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kucioTa, (QuU3NUecKne ¢ XUMUYECKHE CBOWCTBa (00mmMe Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynabdaT-uoH. HaxoxaeHue ceppl U €€ COCOUHEHHM B mpupoge. XUMHUYECKOEe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, PacCIpOCTpPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHHE OKPYKAIOILIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3ndeckue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonap3oBanne GpocdaToB B KAYECTBE MUHEPATbHBIX YIOOPEHUN.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUCa0oTa U €€ ColM, X (PU3MIYECKUEe W XMMHUYCCKHE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpaX, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcuze kpemuaus (IV) u kpemHueBoit kuciaore. CHIMKATHI, UX WCIOJB30BaHUC B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTBI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJICOMATEpUAIIOB), oOpa3laMu a30THBIX U POCHOPHBIX yIOOpEeHUM, MoydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIB30BAHNE BHUJIEOMATEPHUAIIOB), U3y4eHUe MoeJen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHUe, pacllO3HABAaHUE U U3YUYECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHne 1EenouYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxueilne coequHEeHUs KalblUs (OKCHUJ, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHHSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA M THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMHHUS, IIHHKA, >KEJe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpandbl, TOPHbIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOyYeHHs XHMUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALIMHI 00YYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAcCJeIHI0, MOHMMAHMS 3HAYEHUS XUMUYECKOHM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATeIbCKOM,  TBOPYECKOM W APYrMX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OSTOW Y4YEeOHOW EeATENbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMIOBEJEHUE W TMIOCTYNKHM CBOMX TOBApUILEH C MO3UIIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MMOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKNE NPEJCTABIECHUS O BEIIECTBE M XMMHUYECKOW pPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM WU COCTaBIIAIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOJHOM CPEJIOW, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHHM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4eOHBIMU TEKCTaMH, CIPaBOYHOM



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOIs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Tpodeccuii 1 TpyJa pa3audHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJI 0€30MaCHOTO MOBEICHUSI TPU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYallUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJIEM U MYTeH HUX PEIICHUS MOCPEICTBOM METOJIOB XUMUU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (OPMHUPOBATH IMPEACTABICHHUE O IETOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHWI: PACKPhIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS N1 OOBSICHEHUS OTJICJIBHBIX (PAKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, 110 aHAJIOTUH),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUNA 3HAK (CHMBOJ DJIEMEHTa), XUMHuueckas ¢GopMmysia W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-TI03HABATENbHBIX 3314, C YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (OPMHUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TIPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, popMyaupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MPECTABICHUS, MOJYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQZICHUE KYJIbTYPOU aKTUBHOI'O MCIIOJIB30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMANBHYIO (HOpMY MpeAcTaBIeHUS UH(POpMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  OOCyXJaemMol  TeMbl, (POPMYJIHPOBATH CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPENEHATh LENH JEATEIbHOCTH, IUIAaHUPOBATH,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUUA NPU BBINOJHEHUH 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJM3UPOBATH KOHTEKCTHI, IPEIaraéMble B yCJIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, CcHenupuIecKue Il TPEeAMETHOW o0macth «XHUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTPAIKsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci Ilepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHMSI, 3aKOHA ABOTaIpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONBIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHHUS, KOTOPHhICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWUYECKHUE BEICCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHUYECKOTO »dJIeMEeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTHU3aluIo, KIacCU(PUKAIUIO,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeIoBaTh  NpaBWJIaM  TOJB30BAHUSA  XUMHUYECKOM  MOCyIoW |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOM JIOJIEM PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIC pe3yJibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKIMsi, XUMUYeCKasi CBsI3b, TEIIOBOU 3(PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKUuH, MPEAeSbHO JOMyCTHUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIUM;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJICH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSAMH 10 BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEeMaTH3alldi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 5 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 0 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bubmmoteka IIOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepunonnueckas cucrema

bubnunoreka LIOK

31 XHUMHYECKHX dj1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa OK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[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 DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoanuecTBo 4acoB

N DJIeKTPOHHbIE
11/- Testa vooxa Konrpo Ipakru uudpoBbIe Hcnonb3oBanue
P Bcero JbHbIE YecKHue oGpasoBaTejbHbIe oGopynoBaHust
n
padoTbI padoThbI pecypchl nenrpa «Touka
pocTay
1K,
bubmuorexa [HOK MYJIbTUMEIUIHBIN
[Ipeamer xumun. Ponp XUMUU B KU3HA
1 0 0 https://m.edsoo.ru/ff0 = mpoexTop,
yenoBeka. Tena u BelecTra
d210c 3JICKTPOHHBIE
TaOIALBI
1K,
bubmuorexa [HOK MYJIbTUMEIUIHBIN
[TonsiTHE O METOAX TTO3HAHUS B XUMHUHU 1 0 0 https://m.edsoo.ru/ff0  mpoektop,
d227e JJIEKTPOHHBIE
TaOIUIBI
Ilepeueny  damuyuxos
yugposoti
[TpakTuueckas padota Ne 1 «IIpaBuna paGoTs bubmuorexa HOK  za6opamopuu:
B JIa0OpaTOpUH U MPUEMBI OOpALIIEHUs C 1 0 1 https://m.edso0.ru/ff0 = jarguk Temmeparype
71a00paTOPHBIM 000PYIOBAaHUEM d23dc TEPMOIIapHBIH.
bubmuorexa [JOK JlaT4uk onTHYeCKOM
YucTtele BemecTBa U cMecd. CIrocoObl
N 1 0 0 https://m.edsoo.ru/ff0 = mnoTHOCTH
pazzeneHust cMecei
d26ca
[TpakTuueckast paborta Ne 2 «Paznenenue 1 0 1 bu6muoreka [JOK Bechr



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

cMeceil (Ha mpuMepe OYHCTKH MOBAPEHHON
COJIN)»

https://m.edsoo.ru/ff0
d28c8

TEXHOXUMHNYCCKHEC
HJIN DJICKTPOHHBIC,

MK,

bubimoreka [JOK MYJIbTUMEIUNHBIN
6 ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0 = mpoexrop,
d2a6c AIEKTPOHHBIE
TaOJIU LB
1K,
XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) Bubmiorexa IIOK MY THMEAHIHBIH
7 https://m.edsoo.ru/ff0  mpoekrop,
XUMHUYECKHX AJICMCHTOB d2bes8 T —
TaOJIU LB
1K,
bubimoreka [JOK MYJIbTUMEIUNHBIN
8 IIpocThie u cnoxHbIE BELIECTBA https://m.edsoo.ru/ff0 = mpoekrtop,
d2a6c¢ AJIEKTPOHHBIE
TaOIUIBI
1K,
Bubmuorexa [IOK MYJIbTUMEHIHBIH
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edsoo.ru/ff0 = mpoekrtop,
d2d50 ANEKTPOHHBIC
TaOIUIBI
1K,
3aKOH MTOCTOSIHCTBA COCTABA BEILIECTB. bubimoreka [JOK MYJIbTUMEIUNHBIN
10 Xumuuaeckast hopmysa. BameHTHOCTh aTOMOB https://m.edsoo.ru/ff0 = mpoektop,
XUMHUYECKHX AJIEMEHTOB d2eae AEKTPOHHBIC
TaOIUIBI
1 OTHOCHUTENBHAS aTOMHAs Macca. bubmuorexa [JOK IIK,
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0 =~ MynbTUMETUIHBII



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

d323c IIPOEKTOP,
AIEKTPOHHbBIE
TaOJIU LB
1K,
Bu6nnoreka [IOK MyJIbTUMETUAHBIH
MaccoBast 10JisI XUMHUYECKOTO JIEMEHTA B
12 https://m.edsoo.ru/ff0  mpoekTop,
COCTUHEHUH
d350c AJIEKTPOHHbBIE
TaOJIU LB
1K,
MYJbTUMEIUUHBIN
KonnuectBo BemecrBa. Monb. Mossipaast bubmmorexa LOK Y A
13 https://m.edsoo.ru/ff0 = mpoexTop,
Mmacca
d5230 3JIEKTPOHHbBIE
TaOJIU LB
llepeuenv  damuuxos
yugposoti
Bu6miorexa LIOK nabopamopuu: TaTINK
Ou3nYecKue U XUMUICCKHEC SBIICHUS.
14 https://m.edsoo.ru/ffo  PH> AATIHK
XuMHU4YecKask peakus 437fa TeMIIepaTyphl
IJIATUHOBBIM.
Ilepeueny Oamuuxos
yughposoti
Bu6morexa LIOK Jnabopamopuu’. TaTINK
[Tpu3HAKK U YCIIOBUS MTPOTEKAHUS XUMHUSCKUX
15 pusHaKau y P https://m.edsoo.ru/ffo  PH> AaTIHK
peaknun d3al6 TEeMIIEPaTypbl
IJIATUHOBBIM.
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmuorexa [IOK | TIK,



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16

XUMHUYECKUE YPaBHCHUS https://m.edsoo.ru/ff0 = myneTumennitHbI
d3b88 HPOEKTOP,
ANEKTPOHHbBIE
TaOJIU LB
1K,
Bu6nuoreka [IOK MyJIbTUMETUAHBIH
Brruucnenust koamdecTBa, MacChl BEILIECTBA 110
17 y https://m.edsoo.ru/ff0  mpoexTop,
YpaBHEHUSM XUMUYECKHUX PEaKLuid
d5708 JJIEKTPOHHBIE
TaOIALBI
1K,
Kiaccupukanuss XAMHUYECKUX PeaKIIHid bubimoreka [JOK MYJIbTUMEIUNHBIN
18 (coemuHeHus, pa3oKEeHHs, 3aMEIICHUS, https://m.edsoo.ru/ff0 = mpoexrop,
oOmMeHa) d3f34 SIICKTPOHHBIC
TaOIALbI
1K,
.o bubmmnoreka LIOK MYJIbTUME U HBIHA
M. B. JIOMOHOCOB — y4E€HBIN-3HIUKIIONEINUCT.
19 . https://m.edsoo.ru/ff0 = mpoexTop,
O00011eHNe U CUCTEMAaTU3aINS 3HAHUHI
d40c4 JJIEKTPOHHBIE
TaOIUIBI
bubmmoreka [IOK
KourtponsHaas padora Nel o teme «Beitrectsa
20 " xmfnqecmep KL https://m.edsoo.ru/ff0
peartt d4290
1K,
Bo3ayx — cMmech razos. CoctaB Bo3ayxa. bubnuotexa [JOK MYJIbTUMEIUNHBIN
21 Kucnopon — aneMeHT ¥ mpocToe BEMIECTBO. https://m.edsoo.ru/ff0 = mpoexTop,
O30H d448e AJIEKTPOHHBIE
TaOIUIBI
22 ®du3nvecKkue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK Harunk pH



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

KHCJIOPOJa (peaKuy OKUCIICHUS, TOPEHHUE).
[TonsiTue 06 oxcunax

https://m.edsoo.ru/ff0
d4614

I1K,
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B bubimoreka [JOK MYJIbTUMEIUNHBIN
23 1ab0paToOpUU U MPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0  mpoektop,
[IpuMeHeHne KUCIOPOIa d497a 3JIEKTPOHHBIE
TaOJIU LB
Ilepeueny  Oamuuxos
yugposoti
TemnnoBoit 3¢ ekt XMMUYecKon peaxiuy, bubmnoreka OK  sa6opamopuu: natunk
24 MIOHATHE O TEPMOXUMHUYECKOM YPAaBHECHHH, https:/m.edsoo.ru/ff0 = remmeparypsr
3K30- M HIO0TEPMUUECKUX PEAKIUIX d4790 IATHHOBEIA
I1K,
TonnuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHNe bubmorexa [JOK MYJBTHMEMHHHBIH
25 T o ——— https://m.edsoo.ru/ff0 = mpoekTop,
’ d4cda 5JIEKTPOHHBIE
TaOIUIBI
I1K,
[Ipaktrueckas padbota Ne 3 o Teme bubmmoreka [IOK MYJIbTUMEIUNHBIN
26 «[Tonydyenue u coOMpanue KHCIOPO/a, https://m.edsoo.ru/ff0  mpoektop,
U3yYEHHE €r0 CBOHCTBY d4ae2 AIIEKTPOHHBIE
TaOIUIBI
I1K,
Bomopos — sneMeHT 1 MPoCcToe BEMIECTRO. bubmorexa [JOK MYIBTIEMEIHIHAE
27 https://m.edsoo.ru/ff0  mpoekTop,
Haxoxnenue B mpupoie
d4ddo AIEKTPOHHBIC

TaOIUIBI



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

MK,

. bubimoreka [IOK MYJIbTUMEIUHHBIN
OuznyecKkue 1 XUMUYECKHE CBONCTBA
28 sononona. [IoHMeHEHIE BEOLODONA https://m.edsoo.ru/ff0 = mpoekrtop,
Aopoad. 1P AOPOA d4ddo SIIEKTPOHHBIE
TaOJIU LB
Ilepeuensy oamuukog
bu6nuoreka [JOK .
yughposoti
29 [ToHsiITHE O KUCIOTAX U COJISAX https://m.edsoo.ru/ff0
nabopamopuu.
d50d2
natuuk pH.
1K,
bubimoreka [JOK MYJIbTUMEIUNHBIN
30 CrniocoOslI MostydeHus BOAOPOa B 1abOpaTopuu https://m.edsoo.ru/ff0 = mpoekTop,
d4dd0 3JIEKTPOHHbBIE
TaOJIU LB
[IpakTuueckas padora Ne 4 o reme bubnuoreka [JOK
31 «[lonmydyenue u coOupanue BOIOPOIa, H3YICHHE https://m.edsoo.ru/ff0
€ro CBOMCTBY d4f42
1K,
bubnmoreka [JOK MYJIbTUMEIUNHBIN
32 Momnsipasiii 00bEM ra3oB. 3akoH ABOTapo https://m.edsoo.ru/ff0 = mpoexrop,
d542e JJIEKTPOHHBIE
TaOIUIBI
1K,
Beruncnenus 00bEMa, KOJTMYeCTBa BEIIECTBA Bu6nunoteka LIOK MYJIbTUMEIMIHBIN
33 ra3a 1o ero U3BeCTHOMY KOJIMYECTBY BEIIECTBA https://m.edsoo.ru/ff0  mpoekTtop,
WM 00BEMY d55a0 JIIEKTPOHHBIE
TaOIUIBI
34 Beorunciienust 00bEMOB ra30B M0 YPaBHEHHIO bubmmoteka [JOK IIK,
peakuuy Ha OCHOBE 3aKOHa 0ObEMHBIX https://m.edsoo.ru/ff0 =~ MynbTUMETUIHBII



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

OTHOLLICHUH ra30B d5708 IIPOEKTOP,
AJICKTPOHHBIC
TaOJIU LB
bubmmoreka [IOK Hatuux pH
35 dusznueckre 1 XUMHUUECKHE CBOIICTBA BOJIBI https://m.edsoo.ru/ff0
ds587a
Ilepeuenv oamuukos
bu6nmoreka [IOK .
. yughposoii
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpPAX https://m.edsoo.ru/ffo
nabopamopuu.
d59e2
nartyuk pH.
Bopa kak pactBoputens. Hackienasie u bubimoreka [IOK Jlatuuk pH, Bechl
37 HEHACBIILIEHHBIE pacTBOPbI. MaccoBas 10J1st https://m.edsoo.ru/ff0 | 31EKTpOHHBIE
BELIECTBA B pacTBOpE d5b40
[IpakTrueckas padora Ne 5 o Teme bubnnoreka IIOK Jlatuuk pH, Bechl
38 «ITpuroroBiieHUE PaCTBOPOB C ONPEACIEHHON https://m.edsoo.ru/ff0 = 3IE€KTPOHHBIE
MacCOBOMH J10JIel paCTBOPEHHOTO BEILISCTBAY d5eba
Konrtponsnas padora Ne2 o teme «Kucnopo. bubmorexa [JOK
39 Boronon. Boxax https://m.edsoo.ru/ff0
AOPOL. BO 06342
bubnmnorexka HOK Hatuuk pH
Oxcunpl: cocTaB, Kiiaccuukamnus,
40 HOMeIi[KJ'IaT . (urcar https://m.edsoo.ru/ff0
yp d664e
IIK,
[Tonydyenne u XuMHYECKHE CBOMCTBA bu6imoreka [JOK MYJIbTUMEIUNHBIN
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX https://m.edsoo.ru/ff0 = mpoekrtop,
OKCHJIOB d664e AIIEKTPOHHBIE
Ta0IuUIEI, JaTIuK pH
42 OcHoBaHusI: cOCTaB, Kinaccuduxams, bu6nuoreka [IOK Ilepeuenv damyuxos
HOMEHKJIaTypa https://m.edsoo.ru/ff0  yugposoii



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

d67ca nabopamopuu:
natuuk pH.
1K,
. bubnmnoreka HOK MYJIbTUMEIUIHBIN
[ToydeHre u XUMHUYECKUE CBOWCTBA
43 . https://m.edsoo.ru/ff0 = mpoexTop,
OCHOBaHUI
d67ca JJIEKTPOHHBIE
Tabnuipl, naTauk pH
llepeuenv damuuxos
Kucnotsl: cocras, kinaccudukarus bubmmorexa HOK yugposoti
44 ' ’ ’ https://m.edso0.ru/ff0
HOMEHKJIaTypa nabopamopuu:
dfee2
naryuk pH.
1K,
bubimoreka [JOK MYJIbTUMEIUNHBIN
45 [TonmydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT https://m.edsoo.ru/ff0 = mpoekrtop,
dfee2 JJIEKTPOHHBIE
Ta0ymkl, naTauk pH
Ilepeuenv damyuxos
Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmorexa HOK yughposoti
46 ] . https://m.eds00.ru/00
MOJTYYCHUS, XHMAYECKUE CBOWCTBA 2d9474 nabopamopuu:
natyuk pH.
1K,
[TpakTtuyeckas pabora Ne 6. Pemenue N
bubmuoreka [JOK MYJIbTUMEUUHBIN
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
47 https://m.eds00.ru/00  TPOEKTOP,
«OCHOBHBIE KJIACCHI HEOPTAaHUIECKHX
y ad9ob7c AJIEKTPOHHBIE
COCTMHEHU I »
TaOIuUIEI, JaTIuK pH
1K,
but6mmoreka [IOK N
['eHeTHYeCKas CBSA3b MEXTY KIaccaMu MYJIbTUMEINIHBIN
48 . https://m.eds00.ru/00
HEOPTaHMYECKUX COCAMHCHUN 2d9a50 MIPOEKTOP,

AIEKTPOHHbBIE



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

Tabyumikl, naTauk pH

I1K,

bubimoreka [JOK MYJIbTUMEIUNHBIN
49 O0o01IeHre U cHCTeMaTU3alus 3HAHUN https://m.edsoo.ru/00  MPOEKTOP,
ad9ch2 JJIEKTPOHHBIE
TaOIALBI
Kontponbnas padora Ne3 no teme "OCHOBHBIC bubmorexa HOK
50 o https://m.eds00.ru/00
KJIACChl HEOPTAHUYECKUX COCTMHEHUN ad9ela
1K,
[TepBbie MOMBITKH KiIacCUPUKAITTN bubnnoreka IIOK MYJIbTUMEIUIHBIN
51 XUMUYECKUX 3neMeHTOB. [loHATue o rpynmnax https://m.edso0.ru/00 = mpoeKkTop,
CXOJIHBIX JIEMEHTOB ad9ffa 3JIEKTPOHHBIE
TaOIALBI
1K,
[Tepuoanueckuii 3akoH u [lepuoanueckas Bubnuoreka LIOK MYJIbTUMEIUIHHBIN
52 crucTemMa XMMU4YecKux anemeHTosB /1. U. https://m.edso0.ru/00 = mpoeKTop,
Memnneneena ada52c SIIEKTPOHHEIE
TaOIUIBI
1K,
bubmuotexa [JOK MYJIbTUMEIUMHBIN
53 Ileproapl, rpynmbl, HOATPYIIIBI https://m.edso0.ru/00 = IpoeKTop,
ada52c AJIEKTPOHHBIE
TaOIUIBI
1K,
Crpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubmorexa HOK MY HETHMEAIHERM
54 https://m.eds00.ru/00 = mpoeKTop,
N3oTomnsl
ada342 JJIEKTPOHHBIE

TaOIUIBI



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
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55

56

57

58

59

60

CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHToB Ilepuoauueckoii cucremst /1. U.
Meunpeneena

XapakTepucThKa XUMUYECKOI0 3JIEMEHTA 0
ero noJyioxenuto B [lepronuueckoit cucreme /1.
. Meunneneena

3nauenue [lepuoanueckoro 3akoHa s
pa3BuTHsA HayKu U npaktuku. [. . Mennenees
— Y4€HBIil, Ie1aror U rpakJaHuH

DIEKTPOOTPULIATEIBHOCTh AaTOMOB
XMMHYECKHX 3JIeMeHTOB/ Beepoccuiickas
npoBepoyHas paboTa

HonHasg xuMuyeckas CBI3b

KoBanentnas MoJsIpHad XUMHUUYCCKas CBA3b

bu6nuoreka [IOK
https://m.edsoo.ru/00
ada6bc

Bbu6nuoreka [IOK
https://m.edsoo0.ru/00
ada824

bubnnoreka IIOK
https://m.edsoo.ru/00
ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00
adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00
adac34

but6mmoreka [IOK
https://m.edsoo.ru/00
adaah8

IIK,
MYJIbTUMEAUNHBIN
MIPOEKTOP,
AJICKTPOHHBIC
TaOJIU LB

IIK,
MYJIbTUMEIUNHBIN
MIPOEKTOP,
AJICKTPOHHBIC
TaOJIU LB

IIK,
MYJIbTUMEIUIHBIN
MIPOEKTOP,
AJICKTPOHHBIC
TaOJIU LB

IIK,
MYJIbTUMEIUNHBIN
MIPOEKTOP,
JJIEKTPOHHBIE
TaOIUIBI

11K,
MYJIbTUMEIUNHBIN
IIPOEKTOP,
AJIEKTPOHHBIE
TaOIALBI

IIK,
MYJIbTUMEIUNHBIN
MIPOEKTOP,
AJIEKTPOHHBIE



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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TaOIALBI

1K,
bubimoreka [JOK MYJIbTUMEIUNHBIN
61 KoBaneHnTHas HenoasipHas XUMUYECKAs CBS3b https://m.edso0.ru/00 = poeKTop,
adaab9 AEKTPOHHBIC
TaOIALBI
1K,
Bubnuoreka LIOK MYJIbTUMEIHHHBIH
62 CrerneHb OKUCIICHUS https://m.edsoo.ru/00  MPOEKTOP,
adae28 AJIEKTPOHHBIE
TaOIALBI
Ilepeueny  damuuxos
yugposoti
nabopamopuu: TaTINK
bu6nuoreka [IOK TeMIIEpaTyphI
63 OKHUCIUTEBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU https://m.eds00.ru/00  ppaTuHOBEIL; KATYMK
adb076 TEeMIEPaTypPhl
TEPMOIIapHBIN.
1K,
bubimoreka [JOK MyJIbTUMEIUHHBIN
64 OKHCIUTENN U BOCCTAHOBUTEIHN https://m.eds00.ru/00 = HpOEKTOp,
adb076 JJIEKTPOHHBIE
TaOIULBI
1K,
KonTponbnas padorta Ne4 no reme «CtpoeHue bubmorexa [JOK MYJIbTUMEIUIHBINA
65 https://m.edso00.ru/00
aToMa. XUMHUYECKasl CBSI3b) MIPOEKTOP,

adb486

AIEKTPOHHbBIE



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
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TaOIALBI

PesepBHbIil ypok. O0001ICHHE 1

bu6nmoreka [IOK

66 . 1 https://m.edso0.ru/00
cucTeMaTu3anus 3HaHUI adb33c
) bu6nmoreka [IOK
P . 06006
67 C3CPBHBIH ypok. DOO0IIEHHE 1 1 https://m.eds00.ru/00
CUcreMaTui3almia 3HaHUNU adgcbz
. bubnunoteka LIOK
P . 06006
68 €3¢pBHBIN YpOK. OO0 fHeHHe 1 1 https://m.edsoo.ru/ff0
cucreMaTtui3annia 3HaHUNU d6106
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Hcnoan3oBanue
Ne uudgposbie
Tema ypoka Kontpoabnbie IlpakTuueckue = 000pyaoBaHMst
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI uentpa «Touka
pecypchbl
poctay
. MK,
[Iepnonrueckuit 3aKoH. o
MYNbTUMEANAHbIN
1 [lepuoauueckas cucrema 1 0 0 npoeKTop bu6mmoreka [IOK
XHUMHYECKHX dJIEMEHTOB J]. ’ https://m.edsoo.ru/00adb59e
3N1eKTPOHHbIE
H. Meunneneena
Tabnuupl
MK,
3aKOHOMEPHOCTH B .
. MYNbTUMEANAHbIN
W3MEHEHUU CBOWCTB bubnuorexa [JOK
2 1 0 0 npoeKTop,
XMMHYECKHX 3JIEMCHTOB https://m.edsoo.ru/00adb6b6
. 3N1eKTPOHHbIE
MEPBLIX TPEX IIEPHOIOB
p p pHOA Tabnuupl
NnK,
Knaccudunkanus u MYIbTUMEANAHBIN
3 HOMeHK(JII)aT a 1 0 0 NpoeKTop Bubmorexa ITOK
P ’ https://m.edsoo.ru/00adb7e2
HEOPTraHWYECKUX BEIECTB 3/1eKTPOHHbIE
Tabnuupl
MnK,
Buasl xumMuueckoil CBA3U U MYNbTUMEANNHbIN
4 THITBI KPUCTAIUTHYECKUX 1 0 0 NpoeKTop Bubmorexa ITOK
i p ’ https://m.edsoo.ru/00adbac6
pemeéTox 3/1eKTPOHHbIE
Tabauupl
KonTponbhas pabora Nel no
5 teme «lloBTOpenue u 1 1 0

yri1yOieHre 3HaHu|



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

OCHOBHBIX pa3/IeyioB Kypca 8

Kjiaccay
Knaccudukanus Oatumk pH, oatumk
6 XHUMUYCCKHUX PEaKIUU I10 TemnepaTypHbiit bubmmorexa [IOK
p . https://m.edsoo.ru/00adbcb0
Pa3JIMYHBIM IPU3HAKAM NNaTUHOBLIN
[TonsiTue o ckopocTn
. [atumk pH, gatumk
XUMHYECKON PEaKInu. . bubnunoreka [HOK
7 TeMnepaTypHbIi
IToHsATHE O TOMOTCHHBIX U . https://m.edsoo.ru/00adbe9a
NNaTUHOBbIN
TeTEPOreHHBIX PEAKIIMIX
[ToHsATHE O XUMHYECKOM
paBHOBecHuU. DaKTOPHI,
[atumk pH, gatumk
BJIUSIIOIIIME HA CKOPOCTh . bu6mmoreka [IOK
8 . TemnepaTypHbIi
XUMHUYECKOW PEaKUU U . https://m.edsoo.ru/00adc28c
NNaTUHOBbIN
IOJIOKEHUE XUMHYECKOI0
paBHOBeECHS
nK,
MYNbTUMEAUNHDIN
9 OKHUCIUTENbHO- npoeKTop bu6mmoreka [IOK
BOCCTAHOBUTEJIbHBIE PEAKIIUU ’ https://m.edsoo.ru/00adcade
3/IEKTPOHHbIE
Tabnuupl
Teopust 3IEKTPOIUTUYECKON OaTtumk
10 nucconuanuy. CHIbHEBIC H 3/1eKTPONpPOBOAHOCTH bubmorexa [IOK
' " https://m.edsoo.ru/00adcd68
cia0bble JIEKTPOTUTHI AaTuunk pH
Jatumk
11 HoHHbIe ypaBHESHHS pEaKIUI 3/1eKTPONpPOBOAHOCTH bubnnorexa [IOK
yp p " https://m.eds00.ru/00add448
AaTyuk pH
XUMHYeCKHE CBOMCTBA Jatumk
12 KUCJIOT ¥ OCHOBAHHUI B CBETE 3/1eKTPONpPOBOAHOCTH bubmmorexa LOK
3 " https://m.edsoo.ru/00add5d8
MpeACTaBICHUI 00 AaTumK pH



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

ANEKTPOIUTUYECKOMN
JUCCOLMAlU

XMMHYECKUE CBOWCTBA COJIEN

. JaTtunk
B CBETE IPEACTaBICHUN 00 bubnuoreka [IOK
13 . 3/1EKTPONPOBOAHOCTY,
ANEKTPOIUTUYECKOMN https://m.edsoo.ru/00add8b2
AaTymK pH
JIHCCOIHAIAN
JaTtunk
14 IlousTie o runpoause coieu 3N1EeKTPONPOBOAHOCTH Enbmiorexa IOK
P " https://m.eds0o.ru/00add9d4
AaTtyumk pH
15 O6o0meHue u bubmuoreka [JOK
cHUCTEMaTH3allis 3HaHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padora No 1. AaTunk
16 «Pemrenue 3/1EKTPONPOBOAHOCTH bubmorexa LIOK
ponp " https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTATBHBIX 32124 AaTumK pH
KonTponbnas paborta Ne2 no
17 TeMe «DJIEKTPOIUTHIECKAS bubnuoreka [IOK
JUccoranusa. XuMU4YECKUe https://m.edsoo.ru/00addecO
peaKIu B PacTBOPax»
MK,
OO06111ast XapakTEpUCTHKA MYAbTUMEANNHbIN
18 FaJ'IOFeHOBp XI/IMII)/I‘IGCKI/IC n:oeKTop Brbmmozexa [IOK
y ' ' https://m.edsoo.ru/00addfe?2
CBOICTBa Ha IpUMepeE XJIopa 3/IEKTPOHHbIE
Tabnuupl
Xnoposogopoa. ConsiHast
KHCJI0Ta, XUMHUYECKHUE bubmuorexa [JOK
19 . Hatumk pH
CBOMCTBA, TIOJTYYECHHE, https://m.edsoo.ru/00ade104
MIPUMCHCHUE
IIpakTuueckas padora Ne 2 b K
20 p p [latunk pH noaunoreka 11O

10 TEMEC «HOJ’Iy‘-ICHI/IC

https://m.edso0.ru/00ade348
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COJIAHOW KHMCJIOTBI, U3y4EHUE
€€ CBOICTB»

Boluncnenus o ypaBHEHUAM
XUMUYECKHUX PEAKLUM, ECIIH

MK, MmynbTumeguiiHbIn

bu6mmoreka [IOK

21 NpoeKTop,
OJIMH U3 PEarcHTOB JIaH B P P https://m.edsoo.ru/00ade488
3/1EKTPOHHbIE TabAULLbI
M30BITKE
nK,
MYNbTUMEANNHbIN
99 OO61mas xapakTepuCcTHKa H00eKTO bubnuorexa [JOK
anemeHToB VIA-rpynms P P https://m.edsoo.ru/00ade64a
3/IEKTPOHHbIE
Tabnuupl
MK,
AmoTponHbie MOIU(UKAITIN .
MY/IbTUMEANNHDbI
93 cepbl. Haxoxnenue cepol 1 fpoeKTOp bubnnoreka [JOK
€€ COeIMHEHUH B PUPOJIE. ’ https://m.edsoo.ru/00ade64a
. 3/1EKTPOHHbIE
XHUMHYECKUE CBOMCTBA CEPBI
Tabnuupl
NnK,
CepoBOJOpOI, CTPOCHHE, MYJIbTUMEAUNHbIN
24 q)lequCKEe Hu XI/III:/II/I‘IGCKI/IG n :oeKTop Bubmorexa ITOK
. ’ https://m.edso0.ru/00ade802
CBOIiCTBa 3/1eKTPOHHbIE
Tabanupl
MnK,
Oxcupel cepsl. CepHast L.
MynbTUMeQNNHbIN
o5 KHCIIOTa, PU3HUECKHUE U DOEKTO bu6mmoreka [JOK
XMMHAYECKHE CBOMCTBA, P P https://m.edso00.ru/00adea28
3/1EKTPOHHbIE
MIPUMEHEHNE
Tabauupl
XHUMHUYECKUE PEAKIINH, nK,
o bu6mmoreka [IOK
26 JIEXKAIIFE B OCHOBE MYNbTUMEANAHBIN

IPOMBIIIJIEHHOTO CI10c00a

NpoeKTop,

https://m.edsoo.ru/00adec8a
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MOJIYYSHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HeHue
OKpPYXKarollen cpeibl
COCTUHEHUSIMU CEPBI

3N1eKTPOHHbIE
Tabanupl

Briuncienne MaccoBOM 10U

bubmuoreka [JOK

27 Becbl 3/1eKTPOHHbIE
BBIX0/1a IIPOJIYKTa PEAKLIUH P https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa MK,
aeMeHTOB VA-TpyNIbL. MY/NbTUMEANINHbI
28 A30T, pacipocTpaHeHne B npoeKTop Bubmorexa ITOK
>, pacupocTp ’ https://m.edsoo.ru/00adeea6
npupoie, GU3NISCKUE U 3/1EKTPOHHbIE
XHMUYECKHE CBOMCTBA TabAmMUpbI
nK,
AmMMuak, ero pu3nyecKue u MYNbTUMEAUNHDIN
29 XUMHUUYECKHUE CBOICTBA npoeKkTop bubmaorexa LIOK
’ ’ https://m.eds00.ru/00adf004
MOJIy4YeHHUE U IPUMEHEHUE 3/1EKTPOHHbIE
Tabanubl, AaTumK pH
[IpakTnueckas pabora Ne 3
o teme «llomyuenue bu6mmoreka [JOK
30 e Oatumk pH 1
aMMHaKa, U3y4eHHe ero https://m.edsoo.ru/00adf180
CBOMCTB»
NnK,
A3orHas Kucnora, eé MYNbTUMEANNHbBIN
31 buznyecKrue 1 XUMUYECKHE NpoeKTop bubmmorexa LOK
. ’ https://m.edso00.ru/00adf306
CBOIiCTBa 3/1EKTPOHHbIE
TabAuubl, AaTumK pH
Hcnons30BaHne HUTPATOB U nK,
39 coJiell aMMOHUS B KaUECTBE MYAbTUMEANNHDIN bu6mmorexa [IOK

MUHEPATBHBIX YIOOPEHH.
XUMUYECKOE 3arpsi3HEHNE

npoeKTop,
3N1EKTPOHHbIE

https://m.edsoo.ru/00adf518
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OKPYKaroIlE Cpebl
COEIMHEHUSIMU a30Ta

Tabnumubl, gatymk pH

®dochop. Oxcua pochopa
(V) 1 dpochophas kucora,

MK,
MYNbTUMEONNHbIN

bu6mmoreka [IOK

33 NpoeKTop,
(bu3HYeCcKre U XUMHUIECCKHE P P https://m.edso00.ru/00adf68a
. 3/N1EKTPOHHbIE
CBOMCTBA, IOJI
’ yHerue Tabamubl, AaTumnk pH
Ucnonb3oBanue hocdaTtos B MnK,
Ka4eCcTBE MUHEPAIbHBIX MYNbTUMEANNHbIN
34 noOpeHuii. 3arpsisHeHHe NpPOoeKTop bubmorexa [JOK
g . oarp ' https://m.eds00.ru/00adfc20
TIPUPOTHOM CpeIbI 3/1IEKTPOHHbIE
docharamu Tabamubl, 4aTumnk pH
MnK,
Yrnepoj, pacopocTpaHEHUE MYNbTUMEANNHbIN
35 B II Hp oaep q)ufnqeflcne u npoeKkTop bubmiorexa IJOK
PHpOIE, . ’ https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOKCTBA 3/1EKTPOHHbIE
Tabanupbl, AaTumnk pH
Okcuapl yraepoja, ux nK,
(buU3HYECKUE M XUMUICCKHE MYAbTUMEANAHbIA
36 CBOMCTBA. DKOJIOTHYECKHE npoeKTop Brbmmozexa [IOK
: ’ https://m.edsoo.ru/00adfebe
po0OJIeMbl, CBSI3aHHBIE C 3/N1EKTPOHHbIE
okcunioM yrieponaa (1V) Tabauupl, AaTUMK pH
MnK,
MYNbTUMEANNHbIN
37 VronpHasg KACIIOTa U €6 COIN npoeKTop Eubmorexa IIOK
’ https://m.eds00.ru/00ae006¢c
3/1IEKTPOHHbIE
Tabaunubl, AaTumnK pH
38 [TpakTrueckas padora Ne 4 bubnnorexa [JOK

no teme "[lonyuenue

https://m.edsoo.ru/00ae027e
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YIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

nK,
IlepBoHavasibHBIE MOHATHUS MYNbTUMEANNHbIN
39 00 OpraHMYEeCKHX BEIIEeCTBAX npoeKTop, bubmoreka LOK
https://m.edsoo.ru/00ae054e
KaK O COEJUHEHUAX yriepoja 3/1eKTPOHHbIE
Tabanupl
MnK,
MYNbTUMEANNHbIN
40 Kpemuunii u ero coequHeHus npoekTop, bubmiorexa IJOK
https://m.edsoo.ru/00ae080a
3/1eKTPOHHbIE
Tabanupl
[IpakTrueckas padora Ne 5.
Pemienne
41 JKCIIEpUMEHTAIBHBIX 3a1a4 bubnuorexa [JOK
o TeMe «BakHeiue https://m.edso0.ru/00ae0bf2
HEMETAILIBI U X
COCTUHCHUS
Konrtponsnas padora Ne3 o
42 teme «Baxuenmme bu6mmoreka [IOK
HEMETAIIBI U UX https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO61as xapakTepuCTHKa
XUMHYECKUX JIEMEHTOB —
43 MeTauioB. MeTtaminueckast OaTtuuk bu6mmorexa [IOK
CBSI3b U METaJLINYeCcKas 3/IeKTPONPOBOAHOCTM https://m.edsoo.ru/00ael103e

KpUCTaJUTMYECKasi pelérka.
duznueckue cBoiicTBa
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MCTAJIJIOB

XUMHUYECKHE CBOUCTBA

44 METaJIJIOB. AaTtumk bubmuorexa [JOK
DIEKTPOXUMUYECKUN P 3N1EeKTPONPOBOAHOCTH https://m.edsoo.ru/00ael1156
HaIPSHKEHUN METaJIOB
OO0mue crnocoObI MOTYYEHUS
MeTaioB. CIlIaBsl.

45 Brruucnenus no ypaBHeHUAM Jatumk bu6mmoreka [IOK
XAMHYECKHUX PEaKIUi, eCIn 3N1EeKTPONPOBOAHOCTH https://m.edsoo.ru/00ael1156
OJINH U3 PEareHTOB COJACPKUT
puMecHu

Jatumk
[TonsiTHe 0 xoppo3uu bubnnorexa [HOK
46 3/1eKTPONpPOBOAHOCTY,
METaJIOB https://m.edso0.ru/00ae1278
AaTtymk pH
Jatumnk
47 [lenoyHbIe MeTAILIbI 3N1eKTPONpPoOBOAHOCTU bubmioreka IJOK
" https://m.eds00.ru/00ae14b2
AaTtyuk pH
JaTtumk
Oxcuibl ¥ THIPOKCHIBI bubnnorexka [JOK
48 3/1eKTPONpPOBOAHOCTY,
HATpUs U Kanus https://m.edsoo.ru/00ae14b2
[aTyunk pH
[llenoyno3eMenbHBIE Jatuuk
49 METaJIbl — KAJIBIIUH U 3/1eKTPONpPOBOAHOCTH bubmmorexa [TOK
. " https:/m.edso0.ru/00ae15e8
Marduu [aTyunk pH
. JaTtumk
Baxnueiimme coeuHeHNS bu6mmorexa [IOK

50 3/1eKTPONpPOBOAHOCTY,

KaIbIIU https://m.edsoo.ru/00ael5e8
AaTymK pH

51 O6o0meHue u
CHCTEMAaTU3alMsl 3HaHUI

52 JKEcTKOCTE BOIBI M CITOCOOEI bu6mmoreka [IOK
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€€ yCTpaHEeHHUs

https://m.edsoo.ru/00ae1886

[TpakTrueckas pabora Ne 6

bu6mmoreka [IOK

53 o TeMe "KEcTKkocTh BOJBI U aTumKk pH
R "H A P https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPAHCHHUS
JaTtunk
54 AnroMuHHUH 3N1EKTPONpPOBOAHOCTU Bubmaorexa ITOK
ponp " https://m.edsoo.ru/00aelc64
AaTymK pH
. Jatumk
AmMdoTepHbIe CBOMCTBA bubnuorexa [JOK
55 3N1eKTPONpPOBOAHOCTH,
OKCHJIa M TUAPOKCHIA https://m.edso0.ru/00aelc64
AaTtymk pH
Jatumk
56 Keneso 371eKTPONpPOBOAHOCTH Bubmorexa ITOK
" https://m.eds00.ru/00ae1d86
AaTymkK pH
Jdatumnk
Oxcuipl, TUAPOKCHUIBI U COJIU bubnnorexa [HOK
57 3/1eKTPONpPOBOAHOCTY,
xenesa (1) u xemesa (1) https://m.edsoo.ru/00ae35e6
AaTtymk pH
58 0O00011eHue "
CcHCTeMaTu3alus 3HaHUH
[IpakTuueckas padbora Ne 7.
Pemenne JdaTumnk
59 IKCIEPUMEHTAIBHBIX 3a7a4 3/1EKTPONPOBOAHOCTH bubmmorexa [TOK
P " " https://m.eds00.ru/00ae3de8
o TeMe «BaknHerinme AaTymK pH
METAaJIJIbI U UX COCIUHCHUS
Berarcienus o ypaBHEHUSIM K
XUMHYECKHUX PEaKIUi, eCITn ’ ..
MY/IbTUMEANMHbIA
OJIMH U3 PEarcHTOB JIaH B bu6mmorexa [IOK
60 npoekTop,

M30BITKE WU COACPIKUT
IIPpUMCCH. Brruncienus
MacCOBOM J0JIX BBIXOJ1a

3N1eKTPOHHbIE
Tabnuupl

https://m.edsoo.ru/00ael 750
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IPOAYKTA PeaKuu

0O0001EeHuEe 1

61 . 1
CHCTeMaTH3aIvs 3HaHUI
Kontponbnas padora Ne4 mo
62 TeMe «BakHeHIe MeTaIbl 1
1 UX COCOUHCHUS
BemectBa u MmaTepuaisl B
63 ITOBCETHCBHOMU )KI/E)SHI/I 1 bubmorexa [IOK
A https://m.edso0.ru/00ae3f50
YyelIoBeKa
MK,
XUMUYECKOE 3arpsi3HEHNE .. bubnuorexa [JOK
64 . 1 MYNbTUMEANAHbIN
OKpY’Karolllel cpebl https://m.edso0o.ru/00ae4270
npoeKTop
MK,
Posib xumuu B penieHun o . bubnnoreka [JOK
65 1 MYAbTUMEANNAHbIN
IKOJIOTHYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
npoeKkTop
Pe3epBHBII ypOK.
66 060(? eHHeyz 1 bubmorexa LOK
B . https://m.edsoo.ru/00ae0d0a
CHCTeMaTH3aIrs 3HaHUH
PesepBHBIi1 ypoK.
67 O6og eHI/Ieyll; 1 bubmmorexa [JOK
H . https://m.edsoo.ru/00adb33c
CcHCTeMaTH3aIrs 3HaHUH
PesepBHBIi1 ypoK.
68 O6og eHI/Ieyll; 1 bubmorexa [JOK
H . https://m.edsoo.ru/00ad9cb?2
CHCTEMAaTU3alMsl 3HaHUI
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB U.T'., Cnagkos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiienue»

METOIUYECKUE MATEPUAJIBI VIS YUYUTEJIA

1. I'abpuensu O. C., Bockoborinukora H. I1., SlmrykoBa A. B. HacronpHas kaura
yuntens. Xumusl. 8 ki1.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. Tetpanp 11s1 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: dpoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy». 8 xmace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. ['abpuensna
«Xumusi». 9 xknace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapthl K yueonuky O. C. I'abpuensna «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Ipoda, 2020

6. Xumus : TexHonoruveckue kaptol Kk yaueonuky O. C. ['abpuensna «Xumus. 9

KJacey : metoaudeckoe nocooue / JI. M. Acanoa. — M. : Jpoda, 2018



7. Xumust. 8 xi1.: KouTposasHble 1 mpoBepouHbie padoThl kK yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Ipoda, 2022. nanHbIe

1.I'abpuensy, O. C.

Meroaunueckoe nocodue k yueouuky O. C. I'abpuensna «Xumusy». 9 kinace / O.
C. I'abpuensn. — M. : [Ipoda, 2018. —108

2. Metoanueckoe nocodue. 9 kimacc (aBropsl O. C. ['abpuensH,

C. A. Cnanxos). 112 c.

3. Knura gistyuurens.9xnacc(aBtopbiO.C.I"adpuensn,U.I".Octpoymon). 400 c.
4. Pabouas tetpanb. 9 kiacc (aBtopsl O. C. I'abpuensin, C.A.CnankoB). 224 c.
5. KoHTpoJibHBIE ¥ TPOBEPOUHBIE padOTHI. 9 Ki1acc (aBTOPbI

O. C. l'abpuensu u ap.). 176 c.

6. XuMus B TecTax, 3ajavax, ynpaxuenusx. 9 kinacc (aBropel O. C. 'abpuenss,
T. B. Cmupnoga, C. A. Cnaakos). 88 c.

7. Terpanp 1151 1a00PATOPHBIX OMBITOB M MPAKTUYECKUX padoT. 9 Kiacc (aBTOPHI
O. C. I'abpuensn, A. B. Kymnmoga). 112 c.

8. XuMHUYECKUI SKCIEPUMEHT B IIKOJE. 9 Kitacc (aBTOPbI

O. C. I'abpuensu u ap.). 208 c.

9. Xumus. 9 knacc. DJIEKTPOHHOE MYJIBTUMEIUIHOE U3/IaHHUE.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru — npeacraBiieHsI ciieayronue

PYOPHUKH: COBETHI aOMTYPUCHTY, YUUTEIIO XUMHHU, CIIPABOYHHK

(6omplas moadopka TaOJIHI] U CIPABOYHBIX MAaTEpUAIIOB), Bece-

Jast XUMHsI, HOBOCTH, OJIMMITHAIbI, KYHCTKamMepa (Macca MHTEPECHBIX
VCTOPUYECKUX CBEJCHUN).

2. http://lwww.hij.ru/ — xypran « XuM#us 1 )KU3HB)» MOHATHO U 3aHUMATEIbHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO

IPOMCXOIUT B HAYKE U B MHPE, B KOTOPOM MBI JKHBEM.

3. http://chemistry-chemists.com/index.html — snexrponHbIi xypHaT « XUMUKH
U xumusi». [IpecTaBieHo MHOKECTBO

OTIBITOB 10 XUMHUH, 3aHUMATEIILHOW HH(POPMAIIHH, TO3BOJIIONICH YBIICYb
YUCHHKOB SKCIIEPUMEHTAILHON YacThiO MPEIMETa.

4. http://c-books.narod.ru — BceBo3MOKHAs TUTEpPATypa 10 XUMHUH.

5. http://www.drofa.ru — u3BecTHOE M3IATEIBLCTBO YUCOHOM

auteparypbl. HOBHHKM Hay4HO-TIOMYJISIPHBIX M 3aHUMATEIBHBIX

KHUT 110 XuMuu. 109

6. http://1september.ru/ — >xypHan s yauTened u He

TOJIbKO. BOJbIIOE KONMMYEeCTBO paboOT YUSHUKOB, B TOM YHCIIE

HCCJICTOBATCIILCKOT'O XapaKTepa.



7. http://schoolbase.ru/articles/items/Ximiya — BcepocCHICKHIA TITKOJTbHBIH
HIOPTAJI CO CCBUIKAMHU Ha 00pa30BaTesIbHbIC

CaWThI I10 XUMUMU.

8. www.periodictable.ru — cOopHuUK cTaTeii 0 XUMUYCCKUX JICMEHTAX,

WJUTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.
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