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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOil pabodeil mnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIEH cTpareruu
oOy4eHHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAIOLIUXCS CpPEICTBAMHU Y4YeOHOro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa30oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH M3YUYEHUs MPEeMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepIKaHMS.

3HaHUWE XUMHUHU CJIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUs TiI00agbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001IeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINJICHUS W TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITeIbHOCTH,
HKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCUOHAIBHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO NMPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIa/l B SKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
COJIepKaHMsl ~ y4eOHOTrO  MpeaMeTa, KOTOPBhIM  ABJISIETCA  NEJarorMuecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSTUH
OPTraHUYECKON XUMUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
pa3HOro ypOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEIO0 €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XMMHUU;

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 dICKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHue XWMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,

JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B
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NpUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHE 11eJIU, KaK:

— (dopmMupoBaHHE WHTECILIEKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEILHOM IO3HABATENBHOM JEATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaOIIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBSCHITH M OILICHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE MPU H3YyUYCHHUU
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TOBCEIHEBHON >KH3HU U
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUI,
MOHUMAHUSI [IEHHOCTH XUMUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYAOBOM NEATEIHHOCTH B IEIAX
COXPaHEHUs CBOETO 3/I0POBbs U OKPYKAIOIIEHU IPUPOLHOUN CPELBIL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uisi U HANPABIEHHOCTH JalbHEHIIETo
oOy4eHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posb XMMUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcHTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi 0Ji1 XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

du3nYecKue U XUMUUYECKUE SBJICHUS. XMMHUUYECKasi peakius U €€ Mpu3HaKu.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeckHe ypaBHeHus. Krnaccudukarms
XUMHUYECKUX PEAKIUH (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu oOpalleHus: ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE Xkene3a ¢ pactBopoMm cos meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUE OYUCTKH MOBAPEHHON
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEICHMS  OMbITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHUsT MacChl, CO3JAaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — anemMeHT u mpoctoe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHus). Oxcuapl. [Ipumenenme xucmopoma. CrocoObI
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MOJIYYCHHUS KHUCIOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(GUKALINS KHCIOPO/Ia.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojb U METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacepileHHbIe ¥ HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4deloBeka. KpyroBopot Boabl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznyeckue U XUMHYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Knaccudukanuss ocCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuiui IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyX€, MOJy4YEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUICOMATEPUAJIOB), HAOIIOACHUE OOPa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECUCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCMOJIb30BAHWE BHJICOMATEPUAIIOB),
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uccieqoBaHe oOpa3lOB  HEOPraHMYECKUX BELIECTB PAa3IUYHBIX  KJACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C MeTajulaMHi, peaklUWil HEUTpalh3alrH, IOJTYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KiIacCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpPHBIE OKCHIBI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas W JIMHHONEpPUOAHAS  (OPMBI
IIepunonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. Ou3nueckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oronel. Dnektponsl. CTpoeHue
AJMIEKTPOHHBIX ~ 000JI04eK aTroMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CuCTEMbl XUMHUECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli U
rpaXXJaHMH.

Xumudeckass cBsa3b. KoBajieHTHast (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCUAA ILIMHKA C PACTBOPAMM KHUCIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanmnsanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 8 KJlacce
OCYULIECTBJISIETCS 4€pe3 HCHOJb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
NOHATUH, TAK W MOHATHUH, SBJISAIOIINXCS CUCTEMHBIMH I OTACIBHBIX IPEIMETOB
€CTECTBEHHO--HAY4YHOT'0 [IMKJIA.

OO1ue ecTecCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINH (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®dusnka: Marepus, aToM, DJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIUZ,
W30TOIBI, PaJMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULBI
WU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
ITOJIE3HBIE UCKOMIAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkI U

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX JIEMEHTOB /.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBbIX TPEX TMEPUOJAOB, Kallusd, KaJIbLMs M HX
COCIMHEHNN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BBl XWMHYECKOW CBSA3U. THIIBI KPUCTAIUITMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THNA KPUCTAIIMYECKON PEIIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaccaM HEOPraHWYeCKHX
COEJIMHEHUI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanysa XuMuyeckux peakuuid o pa3audyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYAaCTBYIOIIMX B pEaKIMM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTENEHEH OKHUCIECHUS XMMHUYECKUX 3JIEMEHTOB, O 0OpaTUMOCTH, 1O
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M Te€TEPOreHHBIX
peakuusax. [lonsatue o karanuse. IlonsaTue 0 xumMuyeckoM paBHoBecuu. PakToOpHI,
BIMSIOIINE HAa CKOPOCTh XHMHYECKOW PEAKUUH U MOJIOKEHUE XHUMHYECKOrO

pPaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIMH. CocraBieHue  ypaBHEHHIl
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OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUUMA C  HCIHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuul. CUIbHBIC U CI1a0bI€ 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHSITHE O THAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JICUCTBUS PpA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocaaka, BbIIETIEHUE Ta3a, oOOpa30BaHHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakluu pasyIoKEHUs, COETUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEAaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETaulaMH, WIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, MPUMEHEHHE. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BaKHEHIIHMEe XJOPUIbI U UX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKue CBOMCTBA. OKCHUIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kmciota, (Quanueckue © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLIMs Ha
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cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HCHUE OKPYKAIOIIEH Cpeabl COCIMHCHHUSIMH Cephl (KHCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHSA. A30T, paclpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHue U npumeHeHue. Coiam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kilacca KHUCIOT U cHenudUuuecKue).
Hcmonp3oBaHWe HHUTPATOB M COJIEM aMMOHHUSI B KadeCTBE MHHEPaTbHBIX
ynoopeHnil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKAIoIIel Cpe/ibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOJaA,  aJUIOTPOIHBIC
MOAM(UKAIINK, PACIpPOCTPAaHCHUE B TpUpoae, (U3UYECKHE U XUMHUYCCKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9YeHUE W TpuMeHeHne. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTH U CEITHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHCHUM.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHenue. CoenuHeHHus KpeMmHHs B mpupone. OOmme mpeacTtaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,
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CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITMN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAOIMNE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpollecca OOyIIIMBaHUS caxapa Ioj JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHUE XUMHYECKHUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH W HAOJIOJIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYECHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydeHne NpU3HAKOB
UX MPOTEKAaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETaIUIbl U UX COCIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U
MengeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTaioB. Meraminueckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTA/UIMUeCKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0rmue
CrocoObl Toy4eHus: MeTawioB. [loHsTHE O KOppO3MM METaIOB, OCHOBHBIE
crocoObl 3anuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
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TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB U MX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuoauueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUecKre U XUMAYECKAE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOICTBA OKCHAA U TUPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoit cucremMme XMMUYECKUX 3J€MEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoxJacHuUE B mnpuponec. Duszmyeckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBaMH, HW3y4Y€HHWE  pE3yJIbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajbllUs, aJJFOMUHUS, IIMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMrOMEHNE U OMMICAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HaTpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTABHBIX 3a7a4 1o TeMe «BaxkHenime
METaJIJIbl U X COCMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momMorib mpu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu
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Peanmnsanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX IIPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IIUKIIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKaluusa, NepUOAUYHOCTb, HAOIIOCHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHE, HNapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, MPOBOJHHKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOAIEMEHT, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATBbHBIE
yI0OpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JIYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpEHUE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJICAUI0, NOHWMAaHUS 3HAYEHUs XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 0OILIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Ppa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH MpU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpollecce€ OITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEJEHWE M IIOCTYNKH CBOHMX TOBAapHILIEN C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 O3HAHMSL

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOU pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTaBJISIOIINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHUHM, HEOOXOIUMBbIE 1Jii OOBSICHEHHS HaOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIBHOM paboThl C yuyeOHBIMU TEKCTaMH, CIPaBOYHOU
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOU
JEATEeIIbHOCTH, K OCO3HAaHHOMY BBIOOPY HANpPaBJIECHHOCTU U YPOBHSI OOy4YeHHUS B
JIaTbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTUUECKOMY M3YUYCHUIO TPOoQecCril U Tpy1a pa3IudHOTo poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccuoHaaIbHON NESITEIFHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAHUE LIEHHOCTU 3I0POBOrO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAOUIEN TTPUPOIHON CPEIO, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTell WX PpEeHIeHUs MOCPEIACTBOM METOI0B XHWMHH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAYyYHbIE TOHATHS (3aKOH, Teopus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM
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HAay4YHOW KapTUHE MUpA, U YHUBEPCAJIbHbIE yueOHbIC AEHCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble JJornueckue aeiicTBUA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACISATH WX XapaKTEpPHbIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBACHEHUS OT/ICNbHBIX (PAKTOB U SIBIICHUH, BRIOUpPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPHUYMHHO-CIICICTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3Yy4YeHHS,
CTPOUTH JIOTUUECKHE PaCCYyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeJaTh BBIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO IMPUMEHSIEMbIC B XMMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJIEMEHTAa), XHMHYeckas (opMysida W ypaBHCHHE
XUMHUUYECKON peakiny — MpU PEIICHUH Y4eOHO-TI03HABATENbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKITUH,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

YMEHHUE HCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, a TaKkKe B KadeCTBE OCHOBBI JJI1 (POPMHpPOBAHHUS THIIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUN;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEJACTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl JIUTEpaTypa XHUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;
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YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANEHYIO (hOpMY MpeAcTaBieHus HHPOPMAIUN U
WUTKOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U AaHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MIPEIJIOKEHHOM 3a]1a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO JKCIEPUMEHTa (J1a00paTOPHOro OMbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH NP PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbDY, KOOPJAWHALMSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPENENsITh UENH JeATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJIATh WJIH KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JI30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON pabodeil mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
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JNeucTBUM, cnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATENIBHOCTH IO  IOJYYEHWI0 HOBOI'O  3HAHWs, €r0  HWHTEpPIpPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K koHIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHWYECKHMX ITOHATHW: aTOM, MOJIEKYJA,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMUYECKasi peaklus, KiIacCU(pUKalUs pPEaKIHil: peakuuu
COCIIMHEHHUs, DPEaKUWU pPAa3JIOKEHUs, PEAKUUU 3aMEIICHUs, pPEaKkUuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, pPaaUyC
aToMa, XUMHYECKasl CBS3b, MOJSPHAsA YU HEIMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAas CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MaccoBas J0JI1 BeEIleCTBa
(mpolleHTHas: KOHLEHTpaLs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH U
MPUMEHSTH ATH MOHATHS IPY OMUCAHUU BEIIECTB U X MPEBPAIICHMUI;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHMKY JJIsI COCTaBlIeHUS (HopMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN I10
dopMynaM, BHJI XUMHUYECKOM CBA3M (KOBaJE€HTHas M HWOHHAas) B
HEOPTraHUYECKUX COECTUHEHUSX;

e packpeiBaThb cmbicia Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOANYECKONM 3aBHCUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT MX MoJiokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUs MACChl BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONUCBHIBATH M XapakTepuszoBaTh TabMuuHyr0 ¢opmy Illepuonnueckoi
CUCTEMBbl XMMHMYECKMX OJJIEMEHTOB: pa3iIu4aTb IIOHATHUS «TJAaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», maneie u
Oonbllie TEPUOAbl, COOTHOCUTH O0003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xummuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrCiIO dJIEKTPOHOB
U PaCTIPEIEICHHUE UX 0 SJICKTPOHHBIM CJIOSIM);

KJIACCU(PUITUPOBATh XMMHUYECKHAE SJIEMECHTHI, HEOPTaHUYECKUE BEIIECTBA,
XAMHYECKHE peakiuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Ka4eCTBECHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAlICHUN B
Pa3IUYHBIX YCIOBHUSAX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OTEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KIIacCU(PUKAIIUIO,
BBISIBJICHWE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4YEHHUs CBOMCTB
BCIIECTB M XWMHUYECKMX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pYyJIOBaHHWEM, a TaKKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MaCcCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraenH, METUIOPAHXK U IPYTHUE).

K koniy oOyueHus B 9 kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XHWMHWYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BELIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKasi PeaKlMsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALIMS, PEAKLUU HOHHOIO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U
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HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuu, MpeAeiabHO IOMyCTUMast
xoHuenTpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBsI3U (KOBaJ€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMmbica [lepuonmyeckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro TOHHWMAaHHWE: OIKCHIBATHh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «modouyHas
noarpymnmna (b-rpynma)», maneie u OoNbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU ~ XapaKTEPUCTHUKAMH  CTPOCHMUSI aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeiesieHie WX 10 DJJIEKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEMIOBOMY 3P hEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKUE XUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JIHCCOLMAMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIC YPAaBHEHUS PEAKIIMN HOHHOTO
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oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3IMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHCca 3TUX PeaKIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »dJIeMeHTa 1o (opmyie
COCIMHCHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coONI0JaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH 110 BBIITOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TONYYCHUI0O WU COOMPAHUIO
ra3o00pa3HbIX BEUIESCTB (aMMHUaKa U YIJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMMYTEM XJIOPUI-, OPOMU/I-,
uoaua-, kapobonar-, ¢ocdar-, cwimkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — IS M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBo 4yacoB JaekTpoHHbIe (HU(pPOBbHIE)
Ne HaumenoBaHue pa3jiesioB u
KonTposbHbie IIpakTH4eckue o0pa3oBaTejbHbIE pecypchl,
n/n TeM NPOrpaMMbl Bceero
padoThbI padoTbI odopynoBanme «Touka pocra»
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BaxHas 00J1acTh
€CTECTBO3HAHUS U bubmorexa HOK
1.1 . 5 2 https://m.edsoo.ru/7f41837c,
MPaKTUYECKON NeATEIbHOCTH -
HudpoBoit MEKpOCKOTT
YeJioBeKa
BemectBa u xumuueckue bubmorexa HOK
1.2 15 https://m.edsoo.ru/7f41837c,
peakiuu
JaTuuk Temneparypsl
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTeId HEOPraHUYECKUX BelIeCTB
bu6mmorexa [IOK
Bosnyx. Kucnopoa. [lonsarue
2.1 X POz 6 https://m.edsoo.ru/7f41837c,
00 okcumax
Jatunk Temmneparypsl
Bonopox.Ilousitie o kucinorax Bubmzorexa LIOK
2.2 POz 8 1 https://m.edsoo.ru/7f41837c,
U COJIAX
PH-metp
bubmuoreka [JOK
53 Boga. PactBopsl. [Tonsitue 06 5 1 https://m.edsoo.ru/7f41837c,
' OCHOBaHUSIX pH-metp, naTumk
QJICKTPOIIPOBOAHOCTHU
2.4 OCHOBHBIC KJIaCCHI 11 1 bu6mmorexa [IOK
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HEOPraHUYECKUX COECIUHEHUI

Uroro no pazgeny

30

https://m.edsoo.ru/7f41837c
xoMiuiekT OI'D o xumun

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U
[Iepnoanueckas cucrema

3.1
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XuUMHUYECKas CBS3b.

3.2 OKUCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c,

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c,

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c,

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c,
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM (audpoBbie)
Ne n/m P Kontpoabnbsie IlpakTuueckue bp
NMPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchbl, 000py10BaHuE
«Touka pocra»
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue U yriyoieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636,
bubmuoreka [IOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
1.2 N 4 https://m.edsoo.ru/7f41a636,
peakiui
JaTuuk Temneparypsl
Bbu6nunoreka LIOK
3 https://m.edsoo.ru/7f41a636,
JEKTPOJIUTUYECKAS TUCCOLIUALIMSL.
1.3 8 1 1 pH-meTp, matunk
XHUMHUYECKUE PEAKIIUN B PACTBOPAX
AIEKTPOTPOBOTHOCTH, HAOOP
OI'D no xumMumn
Hroro no pazneny 17
Pa3znen 2. Hemera/ibl M MX cOeIUHEHUS
bubmmoteka IIOK
06 https://m.edsoo.ru/7f41a636,
1ast XapaKTEPUCTHKA XUMHUYECKUX
2.1 4 1 pH-MeTp, narunx
anemeHToB VIIA-rpynmnsl. ["anorenst
AIEKTPOTPOBOTHOCTH, HAOOP
OI'D no xumMumn
06 but6mmorekxa [IOK
11ast XapakKTePUCTUKA XUMUYECKUX
i https://m.edsoo.ru/7f41a636
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6

COETUHEHUS

pH-metp, naTunk
TEMIEPATypBl, AATUUK
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OO61mas xapakTepUCTHKA XUMUYECKUX

3NEKTPOTPOBOTHOCTH,
Habop OI'D mo xumMuun

bub6nmoreka [IOK
https://m.edsoo.ru/7f41a636,

2.3 anemeHToB VA-rpynnsl. A30T, hpocdop u ux 7 pH-metp, nartunk
COCTMHCHUS 3IIEKTPOIIPOBOIHOCTH, HAGOD
OI'D no xumMun
OO01mas xapakTepUCTHKA XUMUYECKUX bubmmoreka [JOK
24 snemeHToB |VA-rpynnel. Yraeposn u 8 https://m.edsoo.ru/7f41a636,
KPEMHUI U UX COEIUHECHHUS Habop OI'D mo xumuu
Htoro no pazneny 25
Pa3zgen 3. MeTa/IbI M X COeIUHEHU ST
. bubnuoreka [{OK
3.1 Obmue cBoHCTB METAIIOR 4 https://m.edso0.ru/7f41a636,
bu6nmorexa LIOK
3.2 Baxnelimme MeTamibl M UX COCTHHEHHUS 16 https://m.edso00.ru/7f41a636,
Habop OI'D no xumuun
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
4.1 BemmecTBa u MaTepuaibl B )KU3HU YeJIOBEKa 3 bubmorexa LOK
' H p https://m.edso0.ru/7f41a636,
Hroro 1o pasneny 3
PesepBHoe Bpems 3 bubmmorexa [JOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
N Jara uudgpoBbie
Tema ypoka Kontposbubie IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero U3yUYeHUs
padoThbI padoTbI pecypchl, 000py10BaHHue
«Touka pocra»
1 IIpeamer xumuu. Poiap XMMUHU B KU3HA 1 bu6mmoreka [IOK
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 https://m.edsoo.ru/ff0d227e
udposoit MUKpOCKOTT
[IpaxTuueckas padbora Ne 1 «IIpaBuia
a00ThI B TaOOPATOPUU U TIPUEMBI bubmorera [JOK
3 P PATOPHH T TIp 1 1 https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1a60paTOpHBIM
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 bubnnorexka [JOK
5 «Pa3nenenue cmeceil (Ha npumepe 1 1 https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bubmuorexa [JOK
6 A 1
TOMBL 1 MOTICIYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE 2JIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cl0XKHBIEC BEIIECTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
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bubmuorexa [JOK

9 A -
TOMHOTMOJICRYIVIPHOC YHEHHE https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. bubmuorexa [JOK
10 Xumuueckasi popmyna. BaneHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JJIEMECHTOB
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTtHocuTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10JIs1 XUMHYECKOTI0O bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiectBa. MoJib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
bu6mmoreka [IOK
dusznuecKkue 1 XUMHYCCKHUE SIBJICHUS.
14 https://m.edsoo.ru/ff0d37fa
XUMHYECKash PeaKIus
JaTunk Temmneparypsl
[Ipu3Haky 1 yCIIOBUS MMPOTEKAHUS bubmmorexa [IOK
15 P 4 . P https://m.edsoo.ru/ff0d3al6
XUMHUYECKUX PEaKIUi
JaTuuk Temmneparypsl
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuoteka [JOK
XUMUYECKUE YPABHEHHS https://m.edso0.ru/ff0d3b88
Boraucienuns konmuaecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa [JOK
» N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus XuMHIecKUX peakiuii
18 (coe HHq;HI/Is[H a3JI0KECHUS e bubmmorexa LIOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1- bubnuotexa [JOK
19 sHIMKIoneauct. O000IeHHE 1 https://m.edsoo.ru/ff0d40c4

cHCTEMaTH3aInsI 3HaHUH
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Kontponbnas padota Nel o teme

bubmuorexa [JOK

20 https://m.edso00.ru/ff0d4290
«BemiecTBa 1 XUMHUECKUE PEAKITHI
Boznyx — cmechk ra3os. CocraB bubnmoreka [JOK
21 Bo3ayxa. Kucinopom — snemMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemectBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
posa (peart ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
Crioco0bl MoTy4eHust KUCIOpoa B bubmuorexa [JOK
23 1a00paTOPUH U IPOMBIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucimopoaa Jlatumk Temneparypsl
TennoBoi 3 PeKT XUMUIECKOM
€aKIUH, TIOHSATHE O bubmorexa LHOK
24 peariiH, https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U
SHAOTEPMHUYECKUX PEAKIIUIX
TonnuBo (Hed Tk, Yroib U MeTaH).
25 3ar HSHGI—EHG(II;OS . a, CIoco0bl lro bubmmorexa LIOK
P YR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme bubnnorexka [JOK
26 «ITomyuenue u cobupanue Kucioposa, https://m.edsoo.ru/ff0d4ae2
H3YyYEHHUE ETO CBOMCTB)»
97 Bomopon — anemeHT u npoctoe bubnnoreka [JOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 dusnueckre 1 XUMUIECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa [JOK

https://m.edsoo.ru/ff0d50d2
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pH-meTp

30 CriocoOsI MoTydeHust BOAOPO/ia B bubnunoreka [HOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme bubnnoreka HOK

31 «ITonydenue u coOMpanue BOIOPOa, https://m.edsoo.ru/ff0d4f42
W3YyYEHHUE ETO CBOMCTB)

39 Mounsipabiii 00bEM ra3oB. 3aKOH bubnmoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KOJIUYECTBA bubmuorexa [JOK

33 BEIIECTBA ra3a 10 ero U3BECTHOMY https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenus 00bEMOB ra30B 110 bubmuorexa [JOK

34 YPAaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA https://m.edsoo0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

bu6mmoreka [JOK

35 Du3nYeCKUe 1 XMMUYECKUE CBOMCTBA https://m.edsoo.ru/ff0d587a

BOJIBI pH-meTp, naTumk
3JIEKTPOIPOBOAHOCTH
. bubmnoreka [JOK

36 Cocras ocnosanuii. Homsrhe 06 https://m.edsogru/ff0d59e2
WHIUKATOpax pH-merp
Bopa xak pactBopurens. HacbieHHbIe bubnuoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBas https://m.edsoo.ru/ff0d5b40
JI0J1s1 BEIIECTBA B PACTBOPE
IIpakTuyeckas pabora Ne 5 o Teme
«[IpuroroBrieHre pacTBOPOB C bubmmorexa [OK

38 https://m.edsoo.ru/ff0d5eba

ONpeAcIEHHON MacCOBOU JT0JIEN
PAacTBOPEHHOTO BEUIECTBAY»
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KontponbHas padota No2 o teme

bubmuorexa [JOK

39 https://m.edsoo.ru/ff0d6342
«Kucnopoa. Bonopoa. Boga»
OKcupl: COCTaB, KiIacCU(UKAIUS, bubmuoreka [JOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHne U XUMHYECKUE CBOWCTBA bubnuoreka [IOK
41 KHCIIOTHBIX, OCHOBHBIX Y aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJI0B Kommrext OI'D 1o xumun
OcHoBaHU: cOCTaB, KJIacCU(PUKALIHS bubmmorexa [TOK
42 i ’ ’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
Ilonyuenue u XuMHUIECKUE CBOMCTBA bubmioreka IJOK
43 i . https://m.edsoo.ru/ff0d67ca
OCHOBAHHH Kommiaext OI'D 1o xumuu
44 Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
Ilonydyenune u XxuMnu4eckue CBOMCTBA Bubmorexa ITOK
45 . nqu https://m.edsoo.ru/ffOdfee2
cio Kommnekt OI'D 1o xumuu
Conu (cpenHue): HOMEHKIATYpA, bubnuotexa [JOK
46 CHOCOOBI MOMYYEHUS, XUMUYECKHE https://m.edso0.ru/00ad9474
CBOMCTBA
IIpakTruyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAIIbHBIX 337a4 110 TEME bubmmorexa LOK
47 https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
. Kommiaekt OI'D 1o xumuu
COEIUHEHUIY
48 I'enetnueckas cBsI3b MEKy KilacCaMmu bu6mmoreka [IOK

HCOPTraHNYCCKUX COeIUHEHUI

https://m.edsoo.ru/00ad9a50
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bubmuorexa [JOK

49 O06o001IeHre U CUCTEMaTH3aIisl 3HAHHIA https://m.edsoo.ru/00ad9ch?
KonrtponsHas padora Ne3 o reme bubnuoreka [IOK

50 "OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9ela
coenuHeHun"
[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMHUYECKUX dJIEMEHTORB. [IoHsTHE O bubmorexa HOK

https://m.edsoo.ru/00ad9ffa

TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKoH U bubnnoreka [JOK

52 [Tepuoanueckas cucteMa XUMHUYECKUX https://m.edsoo.ru/00ada52c
anemenToB /1. I. Meneneena

bubmuorexa [JOK

53 [Iepuonsl, rpynimsl, MOATPYIIIbI https://m.edsoo.ru/00ada52c
Crpoenue atomoB. COCTaB aTOMHBIX bubmorexa [JOK

54 https://m.edsoo.ru/00ada342
sanep. M3oTonsl
CtpoeHue 371eKTpOHHBIX 000JI0YeK bubnnorexka [JOK

55 aTOMOB 3J1eMEHTOB llepuoanueckoi https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKkTeprucTuKka XMMHYECKOTO bubnuoreka [IOK

56 3JIEMEHTA MO €0 MOJIOKEHHUIO B https://m.edsoo.ru/00ada824
ITepunonnueckoii cucreme /1. .
MenneneeBa
3navenue [lepuoauyeckoro 3akoHa s bubmuorexa [JOK

57 pa3BUTHUA HAyKu U npaktuku. /. 1. https://m.edsoo.ru/00ada96e

MeHeneeB — y4€HbIHU, IEAATOT U
IpaXxJ1aHuH
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58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnnoreka [JOK
XUMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 VowHas XuMmiecKas cassb 1 https://m.edsogru/OOadac34
60 KoBanentHas nosisipHas XuMu4ueckas 1 bubnunoreka HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HENoOsIpHAs XUMUYECKas 1 bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneip okucneHHA L https://m.edsogru/OOadae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuun https://m.edso00.ru/00adb076
bubnuorexa [JOK
64 OxucIUTEN 1 BOCCTAHOBUTEIU 1 https://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 no teme 1 bubnuoreka [IOK
«CtpoeHue aroma. XuUMHUYECKasI CBS3bY https://m.edso0.ru/00adb486
66 PezepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00adb33c
67 PesepBHelIit ypok. O60011IeHNE 1 1 bubmmoreka [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[lepuoauueckuii 3aK0H.
[Tepuoaunueckas cucrema bubmorexa LHOK
1 P 1 https://m.edsoo.ru/00adb59
XUMHUYECKUX deMeHToB /1. U.
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH bubnnorexa [JOK
2 CBOICTB XUMHUYECKUX JIEMEHTOB 1 https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMuueckoi CBA3U 1 TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yrinyOiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca
b K
Knaccudukanus XuMuaecKkux nomorexa 1O
6 . 1 https://m.edsoo.ru/00adbch0
peaxIuii Mo pa3IuyHbBIM MPU3HAKAM
Jaruuk Temneparypsl
[TonsiTHe 0 CKOPOCTU XUMHUYECKOM bubnuoreka [IOK
7 peakuuu. [ToHsiITHE O TOMOTE€HHBIX U 1 https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHSIX
3 [TonaTHE 0 XMMHUYECKOM PaBHOBECHH. 1 bubnmoreka [JOK

(DaKTOpBI, BJIMAIOIIHUEC HA CKOPOCTHh

https://m.edsoo.ru/00adc28¢c
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XUMHYECKON PEAKLUU U ITOJIOKEHUE
XUMHYECKOIO PAaBHOBECHS

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9 https://m.edsoo.ru/00adcade
peaKIuu
bu6mmoreka [IOK
Teopust 37EKTPOTUTUYECKOMN https://m.edsoo.ru/00adcd68
10 nuccornuani. CUIIbHBIE U ClIa0bIe Ha6op OI'D o xumuwu,
3JICKTPOJIUTHI JATYNK
3JIEKTPOIIPOBOJHOCTH
11 HonHble ypaBHEHUS PEAKIAI bubmmorexa [IOK
yp peakt https://m.edsoo.ru/00add448
bubmuorexa [JOK
X UMITUCCKIE CBONCTRA KHCIOT I https://m.edsoo.ru/00add5d8
N N Habop OI'D mo xumum,
12 OCHOBaHUI B CBETE MPEICTABIICHUI
o aTYNK
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI >eKTpONpOBOMHOCTH, pH-
MeTp
bu6mmoreka [IOK
XHUMHWYECKHE CBOMCTBA COJIEH B CBETE https://m.eds00.ru/00addgb2
N Habop OI'D no xumum,
13 npezcTaBiIeHuit 0o
. NaTYUK
AIEKTPOIUTUYECKON TUCCOIIUAIIUT seKTpOnpoBoaHoCTH, pH-
METp
bubmuorexa [JOK
https://m.edsoo.ru/00add9d4
14 [TonsTHE 0 rUIpONH3€E CONEH Habop OI'3 1o xummm,

JTATIUK
JIEKTpONpoBOgHOCTH, pH-
MeTp
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15 O06o001IeHre U CHCTEMaTH3aIs bubmuorexa [JOK
3HaHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1. bubmuoreka [JOK

16 «Permenune sKcrepuMeHTaIbHbBIX https://m.edsoo.ru/00addbfa
3amau» Haoop OI'D no xumun
Kontponbnas padora No2 o teme

17 «DQNEeKTpOIUTUYECKas TUCCOLMALINS. bubmmorexa LIOK

https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
OO0m1as XxapakTepucTHKa rajJoreHoOB. bubnuorexa [JOK

18 XHUMHUYECKUE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
xJopa

bu6mmoreka [IOK

https://m.edsoo.ru/00ade104

HOYTOYK, II(poBast
XmopoBogopoa. CoJisiHast KHCIIOTA, 11a6opaTOpPHs IO XHMHUH,

19 XUMUYECKHE CBOWCTBA, MOJTyYEHUE, KOMIUIEKT MOCYIbI U

HpI/IMeHeHI/Ie OGOpy,Z[OBaHI/IH JJIs OIIBITOB,
KOMIUICKT XUMHWYCCKUX
peaxtuBoB, Habop OI'D mo
XUMHUHN
bu6mmoreka [JOK

IIpaktuyeckas pabora Ne 2 o teme https://m.edsoo.ru/00ade348

20 «TonmydyeHnue COITHON KUCTOTHI, pH-metp, narunk
U3yYEHUE €€ CBOUCTBY» 3JIEKTPOIPOBOIHOCTH,

Haoop OI'D no xumun

Brluncnenus no ypaBHeHUAM bubnnoreka [JOK

21 XUMUYECKHUX PEaKLU, €CIU OJIUH U3 https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE

22 OO61as xapakTepUCTHKA 3JIEMEHTOB bubnnorexa [JOK

35



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

VIA-rpymiib

AJI0TpOTTHBIE MOU(DUKAITUN CEPBHI.
Haxoxnenue cepbl U €€ COeTMHEHUIN

https://m.edsoo.ru/00ade64a

bubmuoreka [JOK

23 N https://m.edsoo.ru/00ade64a
B IIpupoie. XMMHYECKHE CBOICTBa
CephI
CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK

24 .
bu3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802

bu6mmoreka [IOK

Oxcunpl cepbl. CepHast KUCIIOTA, https://m.edsoo.ru/00adea28

25 du3HYECKHEe M XUMUICCKHIE CBOHCTRA, pH-meTp, narunk
pUMEHEHUE 3JIEKTPOIIPOBOIHOCTH,

Haoop OI'D no xumuun

XHWMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIICHHOTO CTII0c00a
MOJTYYEHHS] CEPHON KUCIOTHI bubmorexa LHOK

26 i P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOe 3arpsi3HEHUE
OKpYXKAaroIIel Cpellbl COeAMHEHUSIMU
CepbI

97 Brruncnenue MaccoBoii 10U BBIXO/1a bu6mmoreka [IOK
IIPOJIYKTa PEAKIIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHUKa JIEMEHTOB
V A-rpymisbl. A30T, paclipoCTpaHeHHE bubmmorexa [JOK

28 PYHIBL > Pactipoctp https://m.edsoo.ru/00adeea6
B IIpUpojie, PU3NYeCcKue u
XUMHYECKHUE CBOMCTBA
AMMHuak, ero pu3nuecKue u bubnmnoreka [JOK

29 XUMHUYECKHE CBONCTBA, ITOTYICHHE U https://m.edsoo.ru/00adf004
MIPUMCHEHUE

30 ITpaktnueckas pabota Ne 3 o Teme bubmmnorexa LIOK
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«lTonyueHne aMmMuaKa, U3y4eHUE €ro
CBOUCTB»

A3oTHas KucioTa, e€ husndeckue u

https://m.edsoo.ru/00adf180

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

31 . pH-metp, narunk
XUMHUYECKHE CBONCTBA
SJICKTPOIIPOBOAHOCTH,
Habop OI'D mo xumMun
Hcnons30BaHne HUTPATOB U COJEH
bu6mmorexa [IOK
aAMMOHHS B KQUeCTBE MUHEPATbHBIX
. https://m.edsoo.ru/00adf518
32 ynoOpeHnit. XuMu4eckoe
3arpsI3HEHUE OKPYXKAIOLIEH Cpebl
COCAMHEHUSIMH a30Ta
®ochop. Okcun bocdopa (V) u bubnuorexa [JOK
33 docdopras kuciaora, pu3nIecKue u https://m.edso00.ru/00adf68a
XAMHYECKHUE CBOMCTBA, MMOJyYEHUE
Hcnonb3oBanue Gocdatos B
KaueCTBE MHUHEPATbHBIX YI00peHU bubmorexa HOK
34 p vy p ' https://m.edso0o.ru/00adfc20
3arpsi3HeHue TPUPOTHON CPEIbI
docharamu
VYrnepon, pacnpocTpaHEHHE B bubnnorexka [JOK
35 npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcuapl yriaepojaa, ux Gpu3ndeckue u
36 XUMHUYECKHE CBOMCTBA. bu6mmorexa [IOK
DKkonorudeckue mpoodIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIC C OKcHIOM yriepona (1V)
N bubnmuotexa [JOK
37 VYroapHas KUcioTa v e€ cou 1

https://m.edsoo.ru/00ae006c¢
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[TpakTrueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa.

bu6mmoreka [IOK

38 https://m.edsoo.ru/00ae027e
KauecTBenHnas peakiusi Ha KapOoHaT-
. Habop OI'D mo xumun
WOH
[TepBoHavabHBIC TOHATHS 00 bubnmoreka [JOK
39 OpPraHWYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIepoaa
40 Kpemuwuii 1 ero coeguHeHUs Bubmorexa ITOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Perenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe bubmorexa LHOK
41 p B https://m.edsoo.ru/00ae0bf2
«Baxxnelme HeMeTaIbl U UX
COCITMHEHUS
Konrtponsnas padora Ne3 o teme bubnnorexka [JOK
42 «Baxuelmme HeMeTauIbl U UX https://m.edsoo.ru/00ae0e18
COETUHEHUS
OO0mas XxapakTepuCcTUKa XUMHUECKUX
9JIEMEHTOB — METAaJUIOB.
Mertannuieckast CBsI3b U bubmorexa HOK
43 https://m.edsoo.ru/00ae103e
MeTaJlJIN4ecKast KpucTajindeckas
pemérka. Pu3n4ecKue CBOMCTBA
METAJIJIOB
XUMUYECKUE CBOWCTBA METAJLIOB. bubnuorexa [JOK
44 DNEKTPOXUMUYECKUN P https://m.edso0.ru/00ae1156
HaATNPSDKEHUH METalIoB
45 OO6mue cnocoOb! MOTyYEHUS bubnmuotexa [JOK

MeTanoB. CiiiaBel. BeauciaeHus mo

https://m.edsoo0.ru/00ael1156
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YpPaBHEHUSIM XUMUYECKUX PEAKLIUM,
€CJIM OJIUH U3 PEarcHTOB COJAEPIKUT

pUMECH
46 IToHsaTtue 0 KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47
[Henotrere MeTais! https://m.edsoo.ru/00ael4b2
OKcubl ¥ TUAPOKCHJIBI HATPUS U bubmaorexa [IOK
48 — https://m.edsoo.ru/00ael4b2
Habop OI'D no xumun
49 [[lenouHo3eMeNIbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ae15e8
50 Baxueime coequHEHUS KaJIbLIUA bubnnorexa [IOK
a H https://m.edsoo.ru/00ae15e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HaHUU
n . bubnuoteka [JOK
JKEcTKOCTh BOIBI U CIIOCOOEI €€
52 https://m.edso0.ru/00ae1886
yeTpateHus Habop OI'D mo xumun
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTH BOIBI 1 METOILI €8 bubmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
bubmuorexa [JOK
54 AmroMuHui https://m.edsoo.ru/00aelc64
HOYTOYK, dpoBas
A . bubnmoreka [JOK
M(pOoTepHbIE CBOICTBA OKCHJIA U
55 https://m.edsoo.ru/00aelc64

TUAPOKCHIA

Habop OI'D no xumMuu
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bubmuorexa [JOK

56 Keneso
https://m.edso00.ru/00ae1d86
bubmuorexa [JOK
OKcuIbl, THIAPOKCUIBI U COJIM JKeJle3a
57 (1) w wenesa (1) https://m.edsoo.ru/00ae35e6
Haoop OI'D no xumun
58 O00011IeHNE U CUCTEMATHU3ALHS
3HAHUU
[TpakTuueckast paborta Ne 7. Pemenue
bu6mmorexa [IOK
SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
59 B https://m.edsoo.ru/00ae3de8
«Baxkneinme MeTaIbl U UX
COEIMHEHU
Boruncnenus o ypaBHeHUAM
XUMUYECKHUX PEaKIUi, €CITH OJIUH U3
bu6mmoreka [IOK
pEareHToB JIaH B U30BITKE WITH
60 https://m.edsoo0.ru/00ae1750
COJIEPXUT pUMecH. Beruncienus
MacCOBOM JIOJTM BbIXOJa MPOAYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUN
KonTponsHnas pabora Ne4 o teme
62 «BaxkHelMe MeTaIIBI U UX
COEIMHEHU
63 BemecTBa 1 Matepuansl B bubnuorexa [IOK
IIOBCEIHEBHON KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
XUMHYECKOE 3arpsAa3HeHne bubmmorexa [IOK
64 . P https://m.edsoo.ru/00ae4270
OKPY>KaIOIIEeH CpPeIbI
65 Posb xumuu B pemieHnn bubnmuotexa [JOK
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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

HKOJIOTHUECKUX MPOoOIIeM

https://m.edso0.ru/00ae4270

PesepBHblit ypok. O600111eHNE U bubnmoreka [JOK
66 . 1
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O6o0mIeHNE U 1 bubmmorexa [IOK
cucTeMaTu3aIus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOAUYECKOE OBECIIEYEHUE

OBPA3OBATEJIBHOI'O NIPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumusi, 8 kiace/ Pynsuruc I'.E., ®enpaman @.I'., AkiinonepHoe 00IIECTBO

«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO

«3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. 'apa H.H. Xumwusa. VYpoku B 8 Kiacce: yudeOHOe TmocoOue s
obmeo6pazoBarenbHbIX opranu3anuii / H. H. I'apa. — M.: IIpocBemienue.

2. T'apa H.H. Xumusa. VYpoku B 9 kmacce: ydeOHOoe mocoOue nmst
oOmeoOpazoBarenbHbix opranu3anuii / H. H. I'apa. — M.: [IpocBemienue.

3. Papeuxuii A.M. Xumus. Jlunaktuyeckuii matepuan. 8—9 kiaccel: mocooue

Uil yuuTenield oOpa3oBaTeibHBIX yupexnaenuid / A.M. Pameukwmit. — M.:

[Ipocsemenue.

4. T'apa H.H. Xumus. 3agauHuK ¢ «IIOMOUTHUKOMY. 8-9 Ki1acChl: TocOOUE st

yuamuxcs oomeoopaszoBarenbHbiX yupexaenui / H.H. I'apa, H.U. T"'aGpycega.

— M.: IIpocselienue.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

https://prosv.ru
https://m.edsoo.ru
Poccuiickas anextponnas mikosa (POII)

Oo6opynoBanue nenra « Touxka Pocray»
HoytOyku-2 mr

Ha6opst OI'D no xumuu — 3 T
Hudporas naboparopus 1mo xumuu «Todka poctay
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https://m.edsoo.ru/

JIMCT KOPPEKTHPOBKH

1/

Jlata BHeceHUs
U3MEHEHUHN

Kpatkoe
coJiep)KaHue
BHCCCHHBIX
H3MCEHEHUH

YeM BBI3BaHEI
(TpUYMHBI)
W3MCHCHHUS,
JIOTIOJTHCHUS

HaunmenoBanue
pazzaena
(myHKTa)

IJ1aHa, Kyjia
BHECCHBI
W3MCHEHHUS

OTBETCTBEHHOE
JOJKHOCTHOE
JIAIIO U €ro
pocnuck
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