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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o0O0Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OCHOBE (henepaabHON paboueit mMporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIICNIMHK TpPernoJaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1o XuMuM [Oa€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTAHABJIMBAECT 00s13aTEIHHOE MPEIMETHOE COZEpKaHHUE,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YUYECHHS XHUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JyIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPEOOBAHUN K
pe3yiibTataMm 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIed U3yYEHUs IPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEIbHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHWE XHWMHH CIYXUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM EJUHCTBE MHpPA, BAXKHYIO
pOJIb UTPAOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIJ| B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM S TEILHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

Jlanuble HampaBlieHHs B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJanTUPOBAHHBIM OTpaKeHHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHSAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CTpykTypa cojiepkKaHus MPOTPaMMBI M0 XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydyeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpelcTaBieHUd 00 AIEKTPOJUTHUYECKON JMCCOIMAIMU BEIIECTB B
pacTBoOpax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHSI K JIPyTOMY, BBITIOJIHSASI PYHKITUH OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS N3YUaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3yYEHHbIX Y4eOHbIX MpeameToB: «Okpyxkaromuid mup», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, TOHITHH, 3aKOHOB ¥ TEOPETUUYECKUX MOJOKEHUM, JOCTYITHBIX
00001IeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKW, B MPHOOIIEHUU K



HAyYHBIM METOJIaM IMO3HAHUS MPU W3YYEHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKON AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e3011acHOro 0OpaleHtsl ¢ BEHIECTBAMH B IOBCEHEBHON KU3HU.

[Tpu u3yueHUn XMMHUK Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IETH, KaK:

— ¢opMUpOBaHHE WHTEIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON IMO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
METOJlaM TO3HaHMs, (HOPMUPYIOIMIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIE€ATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSCHATH U OLCHUBATh SBJICHUS
OKpY>KaIOIIET0 MHUpa, MCIHOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHbIE NPU H3yUYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYI0BOU
TeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TMOBEACHUSI B OBITY M TPYJIOBOM JEATEIBHOCTA B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKArOIIe MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Ipo(uis U HAIpaBJIEHHOCTU AAJbHEHIIEro
oOyueHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOcHUTENNbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMUYECKUX COECTUHEHUN.

Pu3NYECKUE U XUMUYECKHUE SBICHUS. XMUMHUECKasd pEeakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMHu padoThl B JabopaTtopuu u
npuéMaMu oOpalieHust ¢ JJabopaTOpHBIM 00OPYIOBaHUEM, U3YUEHHE U ONHCAHUE
bu3nUecKkuXx CBOWCTB 0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHU, MPOKAIMBAaHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioXKeHUE THAPOKCHUIA
meau (II) npu HarpeBanuu, B3auMoieicTBHE Xkene3a ¢ pactBopoM cosid meau (II),
U3YUYEHUE CIOCOOOB PA3JENICHHS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MTOBAPEHHOMN
CONMM, HaONIOJGHWE W  ONMCAHME  PEe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHUsI MAacChl, CO3/JaHHE MOJEJIEH MOJIEKYJI
(I1IapOCTEepPKHEBBIX ).

BaxxHeHiue npeacTaBuTe M HEOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jneMeHT W mpocroe
BenlecTBo. HaxoxxaeHuwe kuciaopoga B mpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucinopoaa. CrnocoObl
NOJIyYeHHUs] Kuclopoda B JabopaTopud W NIPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposia B mpupoje. O30H — aJIoTpoIiHas MOAU(pUKALINS KHUCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO d(eKTa, pa3pynieHue 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpocToe BeuiecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciors
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens. PacTBOpBIL.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4deiioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knmaccudukanms
OKCHUJIOB:  coyieoOpa3yroiniue  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3NUECKHE W XUMHUYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psam aktuBHOcTM MetaimioB H. H. bekerona.
[Tomy4yeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3ndyeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue counei.

['eHeTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIIPEIEIICHUE COAEPKaHUsl KUCIOpOAa B BO3AYyX€, MOJIyYEHHUE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOWMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMH OKCHUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHME M U3y4YEHHUE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHHE 00PA3I[OB BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEW pacTBOPEHHMS BEIIECTB C PA3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM JOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U ILIEJI0OYEH, N3yYEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTBOpoM cepHOW KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpAIN3alMU, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCcTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN».

IMepuonuueckui 3akoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAMU XUMUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aMpOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanueckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuoanas u jiiuHHonepuoanas hopmsl [lepronnyeckoi
cucreMbl xumuueckux 3neMeHToB JI. WM. Menneneesa. Ilepuonsl M TpyImimbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnel. Dnektponsl. CtpoeHue
ANEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIlaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass CcBa3b. KoBajieHTHast (MOJIIpHAsT W HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAsI CBSA3b.

Crenenbp  okuciieHusi.  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tporecchbl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuy pa3ioKeHUsI, COSTMHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTeCTBEHHO-HAYUYHBIX
MOHATUM, TAK W MOHATHM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC TIOHSTHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOIbI, MTOJIE3HbBIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTATUIMYECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYecKuX peakiuii Mo pa3aTudHbIM MPU3HAKaM (TI0 YUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHsTe 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUMU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEaKUUMU M TMOJIOKEHUE XUMHUUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUMi ¢  HCIOJIb30BaHMEM  MeETOJa
AIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMEHa. Y CI0BUS NMPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBL. [IoHsATHE O THIpONIM3E CoNEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PELIETOK HEOPTraHWYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3/JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOIHOCTHU
PacTBOPOB BELIECTB, IIpoLecca AUCCOLUAIINY KUCIIOT, HIeJI0Uel U coJiel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKUM TNPOTEKAHHWs peakuid HMOHHOro ooOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHUil (FOpEeHUe, pPEeaKLUu pa3lIoKEeHUs,
COCUMHEHMsI), pAaclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAaUECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl U MX coeiMHEeHUS

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIE CTENEeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xiopooaopod. ConsHas KHUCIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHUWE, MNOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (001IMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneuuduieckue). XUMHUUECKUE PEaKlMH, JISKaIlue B OCHOBE
IMPOMBIIIUIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KUcHoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(aT-uoH.
Haxoxnenue cepbl M €€ COCNMHEHUW B TIPUPOJIC. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSIMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
bu3nYecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMydyeHue U npuMenenue. Cou aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
cBOiicTBa (0OmME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHruEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPOMHBIC
monupukammu gocdopa, Guzndeckue U xumuueckue cporctra. Okeun docdopa
(V) u dochopnas kucinora, HU3MIECKUE W XUMHUYECKHE CBOWCTBA, IMOITYUYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOwmast xapakTepucTuka 31eMeHToB [VA-rpynnbsl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALIUY,
pacnpocTpaHeHUE B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLus.
Kpyrosopor yriepoga B mnpupoge. Oxcuubl yriepoaa, ux (uU3MyecKue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBIC OpPraHuW3Mbl, MOJy4YECHUE U
IpPUMEHEHUE. DKOJIOTUYEeCKUe MpoOIeMbl, CBA3aHHbIe ¢ okcuaoM yriaepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUs] KJIMMaTa, MapHUKOBBIN 3¢ dekt. YronpHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe UM XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-voHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUILIUHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[TepBoHaUaNIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KAaK O COCTMHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaKHBIX BEIIECTBAX: KUpaX, O€NKaxX, yriieBojax — U X
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHUN.

KpeMHuii, ero Qusnueckue M XHUMHYECKHE CBOMCTBA, NOJyYCHHE H
npuMmeHenne. CoequHeHus KpeMHus B pupoje. O61mue nmpencraBieHust 00 OKCUae
kpemaus (IV) u xpemaueBoii kucinoTe. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepuasbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, ene300eToH. Ilpobiembl 06€30MacCHOTO  MCIOJIb30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBEICHNE KAUE€CTBEHHBIX PEAKIUMH Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwIue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
TraJOr€HOB M HX COEJIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJIoICHUE TIpoliecca OOYTIIMBaHUs caxapa Mol 1eHCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHul, nojydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dochar-uoH W U3ydYeHHE TPHU3HAKOB UX MPOTEKaHUS, B3aUMOCHCTBHE
KOHILICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU pacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHMBOras3a, IMOJyYEHHUE,
coOupaHue, paclio3HaBaHWE W U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW HPOMBIIIJIEHHOCTH,
pPEILICHUE SKCIIEPUMEHTAIBHBIX 331a4 Mo TeMe «BakHeWIne HeMEeTalulbl U HX
COCTUHEHUSD).

MeTaJsibl 1 MIX COeIMHEHU S

OO01mmast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4YeHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. Cruiassl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[{eounble MeTambl: nonokeHue B [leproanueckoil cUCTEME XMMUYECKUX
anemeHToB . 1. MenzaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyueckre U XMMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbI U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe MIeNIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3emenpHbIE META/UIBl MAarHMM W KaJbLUWW: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3yemenToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHre B mpupojie. Pu3nueckue U XUMHUYECKUE CBOICTBA MarHus 1



KaJibl[usl. BaxkHeiiire coefuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAecHWe B mpupoae. dDuszmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaxXOoxAeHuWe B mnpupoae. Dduznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcubl, TuApoKcu bl U cou xenesa (11) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMu METALIOB W CIUIABOB, HX (PU3NYECKUMHU
CBOMCTBAMHU, M3yYECHHE PE3YyJIbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCA TOPEHUS KeEJIe3a B KUCIOPOJE
(BOBMOKHO  KCMOJIb30BAHHE  BHUJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUi HAa UOHBI: MarHus, KaJIbIIUs, aTFOMUHMYS, ITMHKA, skere3a (II)
u xenesa (II), menu (II), HaGmomeHUE W omMHMCaHUE IPOIECCOB OKpAaIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeI0BaHUE aM(OTEPHBIX CBOMCTB FUAPOKCUIA ATTFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay Mo Teme «Baxnelmue
METAJUJIbl K KX COECUHEHHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBas momols npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarouieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aanee — [1JIK). Poias xumMun B pemieHn 3KoJI0rHuecKuxX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasiioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mesricnpeomemnuwle céasu

Peanuzaniusi MEXNpeIMETHBIX CBSI3€M MpU U3YUYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TaK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusrka: MaTepus, aTOM, JICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaINOaKTUBHOCT, MOJIEKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYITPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, T'a3, paCTBOP, PaCTBOPHUMOCTb, KPUCTAJTHYECKas
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPECHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, nbixanwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yAOOPEHHS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOTaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAaMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIECHUS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUWS 3HAYEHUS XUMHYECKOWM HAyKH B KHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOM MH(MOpMAIME o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpax/JaaHCKOr0 BOCIIUTAHUS:

IPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4EOHOMCCIIEA0BATEIbCKOM, TBOPUYECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHIIOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJlau, BBINOTHEHUH XUMHYECKUX SKCIEPUMEHTOB,
CO37aHIH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AeSTENHHOCTH, TOTOBHOCTH OIEHWBATH CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBAPUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKU U COCTAaBIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHON KapTHHBI MHUpPA, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TMPUPOJIBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MH()OPMALIMOHHOW M YWUTATEJIbCKOW KYJbTYpPHI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4YeOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aTKOTOsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIIO/IEHUST TpaBui OE30MAaCHOCTH TpU  OOpalieHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyAOBOro BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY M3yUEHHUIO TTpodeccuii 1 TpyJa pa3aTudHoro poja,
YBaXEHUE K TPYAY U pe3yabTaTaM TPYIOBOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TNPEAMETHBIX  3HAaHWMM 1O  XHMHHM, OCO3HAaHHBIA  BBIOOP
WHJIMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUSI 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEenrHo! npodecCuoHaIbHOM AESTENHHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCHOHATIBHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIMTAHMSA:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, IOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3MUEeCKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS TPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLUsX,
YIPOKAIOIMINX 3A0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, ISl TOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpbl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUSI MUPOBO33pEHUS O0IIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHsl, TPUHITHUTI,
rurnore3a, (akT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT | JIPYroe.), KOTOpbIe
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITCILHOMY IUIAHHPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATh WX XapaKTepHBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3yYCHHSI,
CTPOUTH JIOTUYECKHE PACCYXIeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATh B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOJIb3yEeMbIE B XUMUU,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTAa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepHU30BaTh CYIICCTBEHHbBIC
MPU3HAKHA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHWE Ha0JIoIaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(OOPMALIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOTYyYaeMyI0 M3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;



yMEHHE MPUMEHATh Pa3InYHbIe METOJbl M 3alpOoChl MPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO UCIIOJb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UMpOBaTh B Ipolecce Y4yeOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUsI 3a]1aBaTh BOIPOCHI (B XO€ Auajiora U (WIN) TUCKYCCUH) TIO CYILECTBY
oOcyx)naeMoi Tembl, (POPMyIMpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALHUIO
PE3yJIbTaTOB BBIINOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OIbITa,
nabopatopHOi pabOTHI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH
IIO3HABATEJIbBHOM W MCCIIEOBAaTEIbCKOM  JCATENBHOCTH  IIPU  PELICHHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIE y4eOHbIe NCHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MTO3HABATENBbHBIX 33/1a4, CAMOCTOATEIBHO COCTABJIATH WA KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IOJYYECHHOIO PE3YJIbTAaTa 3asBICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUI0O HOBOIO  3HaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakiuu,
SAJIpO aToMa, JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHWUOH, pacTBOp, MaccoBas JIOJsl BeIIEeCTBa
(MporeHTHAsI KOHILIEHTpAIUs) B PacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEILIECTB ¥ YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

e packpseiBaThb cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menzaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mojioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3juyaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomuueckass cucTteMa XuMHYeckux diemeHnToB [[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTRA,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTAaBY YYAaCTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MAcCChl BEIIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO »djeMeHTa Mo (opMysie COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN IEATeTLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, EeCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

CJIeIOBATh MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCYA0M U 1a00paTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM OOpalleHHs C BeIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PAaCTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE IKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy o0ydenus B 9 kjacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM yPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaThb CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJI0’KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBSA3b, TEIJIOBOM AP (HEeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAs,
MeTajuIn4yecKas ), KpucTaJInyeckas peneTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW peaKkUuu, MPEAEIbHO AOMYCTHUMAasi KOHILIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSITh 3TU NOHATHUSA MPU OMKMCAHUU BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

ONPENIEeNATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHII XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAHUE: OIHKCHIBATH W XapaKTepU30BATh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMBbl XHMHUYECKUX DJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpymma (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», maneie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMU
XapaKkTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsin  sanpa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COEIWHEHUHN B Mpejenax MajblX NEPUOJIOB U
[JIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME U CHEIUPUIECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OIMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN NOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacCChl BEIIIECTB,
MaCCOBYIO JIOJI0 XHMHYECKOTOo JJieMeHTa 1o (opMysie COSAUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPAaBMIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYI0H 1 Ta00paTOpHBIM
obopynoBaHMEM, a TakK)e TMpaBwia oOpalieHus C BeEIEeCTBAMU B
COOTBETCTBHM C HHCTPYKIMSIMM TI0 BBITIOJTHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE Ka4eCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, Qocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTAaHUIECCKUX BEIICCTB;

IIPUMEHSITH OCHOBHBIC OIEPAIIMK MBICIIUTEILHOM JIEATeIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMAaTH3aIINIO, BBISBICHUE IIPUUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JJIT M3Y4YEHUsI CBOMCTB BEIIESCTB M XUMHYECKUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJABI IIO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouuyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBDbIE)
n/n TeM MPOrpaMMbl Bcero Kontponuere Tpakrieckue oOpa3oBaTejibHbIE pecypchl
padoThbI padoThbI
Pa3znea 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHasi 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ) bubnnoreka IIOK
MPAaKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJloBeKa
12 BelecTBa 1 XuMH4ecKue 15 | 0 bubmuorexa [JOK
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 0 | bubmuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopon.Ilonsatue o kucinorax 2 0 | bubnmnorexka HOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 I bubmmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KIIACCHI 1 | 1 bu6nuorexa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnen 3. Ilepnonnueckuii 3axkoH u Ilepuoguyeckasi cucrema xumnideckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoOB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucnuTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XuMH4yeckmne peakuun
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 | 0 bubnuoreka [IOK
' OCHOBHBIX Pa3/esioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 0 | bubmuoreka [OK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' Py - -oP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepuUCTHKa XUMUYECKUX Bt oK
23 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 nommoreka Il
https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon n 8 1 2 bubmmorexa [TOK
' . py ' post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COeANHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJlJIbI M MX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxuelinime MeTaibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 B a ¥ MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa LOK
' cliecTs P . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p - 3 bubnunoreka LIOK
C3CPBHOC BpC https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypcbl
| [Ipeamer xumun. Ponps xumuu B 1 0 0 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | 0 0 bubnuoreka [{OK
XUMUHA https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpaBuia
paloThI B 1a00paTOPUU U PUEMBI bubmuoteka [IOK
3 1 0 1
oOpariieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»
ArperatHble COCTOSIHHSI BEIIECTB.
4 LII/II():TBIC BEILECTBA U CMeCI/ImCHOCO6BI 1 0 0 bubamorexa LOK
Hl . ' https://m.edsoo.ru/ff0d26ca
pazzeneHusi cMecen
[Tpaktrueckas padota Ne 2
5 «Il’)a3 eJIeHne cﬁeceﬁ (na mpumepe 1 0 1 bubmmorexa [TOK
g ! (Ha prmMep https://m.edsoo.ru/ff0d28c8
OUYHUCTKYU TTOBAPEHHOU COJIN)»
but6mmoreka [IOK
6 ATo oJe 1 0 0
TOMBL I MOJICKYIRT https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKHUE DJIEMEHTBI. 3HAKH 1 0 0 but6mmorekxa [IOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocTeie U cl0KHBIE BENIECTBA 1 0 0 s

https://m.edsoo.ru/ff0d2a6¢




bu6nmoreka [IOK

9 ATOMHO-MOJIEK 0€ y4eHHue
TOMHOMOICIYIHIPHOE yHeHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BaneHtHocTh bubnrorexa LIOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTeNnbHAS. MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323¢c
2 MaccoBast 1011 XHUMHUYECKOr0o bubnunoreka LIOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [{OK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMUYECKUE SBICHUS. bubnuoreka [IOK
XuMHY€ECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubmmnoreka HOK
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUs MaCcChl BEIIECTB. bubnnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brrunciienus komuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM bubmmorexa LIOK
H YpaBHen https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKITUI
Krnaccudukanus XuMuueckKux
18 €aklMil (CoeAMHEHUs, PA3IOKEHUS bubnmorexa LOK
peakdl a - P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
but6mmorekxa [IOK
19 sHukIoneauct. O0o0mEeHne
B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubmmoreka [JOK

«BGH_IGCTBa U XUMHUYCCKUC PCAKIIUN

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctas

bu6nmmoreka [IOK

21 o3nyxa. Kucinopon — aneme
BOHLYXA. RHEIOPOA ™~ JEMEHT https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMHUYECKHE CBOMCTBA

bubnmorexa [IOK
22 KHCJIOpoJia (peaKIuyu OKUCICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
Kpyrosopot kucnopona B npupoze.

3 CriocoOslI MoTy4eHus KUCI0po/ia B bubmmoreka [JOK
J1a00paTOPUH U MMPOMBIIIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit

24 peaKkIu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKIIMIX
Tonnuso (HedTh, yrojab U METaH).

25 3arpsi3sHEHUE BO3/TyXa, CITIOCOOKI €r0 bubmorexa HOK

P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydenue u cobupanue bubmmorexa [IOK
‘ P N https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YUCHHUE €TO CBOMCTBY

7 Bonoponx — anemeHT u npocroe bubmuoreka [IOK
BellecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0

)% dusndecKkrue 1 XUMUYECKHE CBOMCTBA but6mmorekxa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KHUCIIOTAX U COMSX brbmorexa OK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TToTy4eHust BOAOPO/Ia B bubnuorexa [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0




[TpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «[Tonmyuyenne u cobupanue BOAOPOIa,

’ . P AOPoA https://m.edsoo.ru/ff0d4{f42
W3Yy4YEHHUE €ro CBOMCTBY

0 Mounsipabiii 00bEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542¢e
Brruncienusa o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brruucnenust 00bEMOB razoB 1o

34 ABHEHUIO PEAKIIMU HA OCHOBE bubmmorexa [IOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIICHUH Ta30B

35 du3nvecKkrue 1 XUMUYECKHE CBOMCTBA bubmuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubmmnoreka HOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kxak pactBopuTens.

37 HacsIieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBopsl. KpyroBopoT BOJBI. https://m.edsoo.ru/ff0d5b40
MaccoBas 1011 BelllecTBa B pacTBOpeE
[IpakTuueckas pabora Ne 5 o Teme

18 «IIpuroToBiieHHE PaCTBOPOB C bubnmoreka [JOK
OnpeaeIEHHON MacCOBOU JT0EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»

39 KonTponbnas padota Ne2 o teme bubmuorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KiaccupUKaIus, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bu6nmmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBEIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIKS,
bubnmorexa [IOK
42 HOMEHKJIaTypa, pusnyeckue
. https://m.edsoo.ru/ff0d67ca
CBOICTBA.

43 [losnyuyeHne u XUMHUYECKUE CBOWCTBA Bbu6motreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnorsl: coctas, knaccudukanus,

44 HOMEHKJIATypa, PU3NIECKue bubmmorexa LIOK

. ypa, https://m.edsoo.ru/ffOdfee2
CBOMCTBA.

45 Psan H.H. bekerosa. [lonyuenune u bu6nmoreka LIOK
XHMHUYECKHUE CBOMCTBA KUCIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpenHue): HOMEHKIaTypa

46 (pmnq(ecpkne CB())ITICTBa CHOngH’ bubamorera LOK

’ . https://m.edsoo.ru/00ad9474
MOJIyYEHUs, XUMUYECKUE CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 3374 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

I'eneTnveckas CBSI3b MEKIY
but6mmorekxa [IOK
48 KJIaCCaMHM HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9a50
COCTMHECHU I

49 O06o001meHre U CHCTEMAaTH3aIIHS bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHast padota Ne3 o reme
" bubnuoteka [JOK

50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHnn"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKUX 3JIeMeHTOB. [IoHsTHE O bubmorexa HOK
https://m.edsoo.ru/00ad9ffa

IPYIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U

50 [Tepuonuueckas cucrema bubnmnoreka HOK
XHMHYECKUX dj1eMeHToB /I, H. https://m.edsoo.ru/00ada52c
Menpeneena
[Tepuospl, rpyniibl, TOATPYIIIIHI.

53 q)HineCKI/H?I: }(IZMHCJ‘I HOp}II),Z}[IKOBOFO buGnuorexa [IOK

https://m.edsoo.ru/00adaS2c

HOMEpa, HOMEPOB I'PyNI U NEPUOTOB

54 Crtpoenue atomoB. COoCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK

55 aTOMOB MepBbIX 20 2JIEMEHTOB bubnnorexa [JOK
[Tepuonnueckoit cucremsi /. U. https://m.edsoo.ru/00ada6bbc
Menneneena
XapakTepucTuKa XUMHUYECKOTO

56 3JIEMEHTA TI0 €T0 TMOJI0KEHHUIO B bubnuoreka [{OK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3akoHomepHocTU M3MeHeHus

57 paanyca v CBOMCTB. 3HaUCHHE bubmuorexa [IOK
[Tepuonnueckoro 3akoHa https://m.edsoo.ru/00ada96e
.MeHieneeB-y4eHbI U TPaXKIaHUH.

53 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKHUX BIIEMEHTOB https://m.edsoo.ru/00adaab8

59 HMonHas xumuieckas CBs3b bubmorexa [OK

https://m.edsoo.ru/00adac34




60 KoBanentHas nosisipHas XuMuueckas | bubnmnoreka HOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenossipHas 1 bubmmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 C 1
TETCHb ORHCICHHA https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubnnorexa [{OK
peakunu https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 bubmorexa HOK
https://m.edso0o.ru/00adb076
KonTponbnas padora Ne4 o teme
bubnuoreka [{OK
65 «Ctpoenne atoMa. XUMHUUYECKast 1
https://m.edsoo.ru/00adb486
CBSI3b»
66 O06o001IeHNe U CUCTEMATU3 A 1 bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00adb33c
67 O06o011eHne U cucTeMaTu3alus | bu6mmoteka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
bu6mmoreka IIOK
68 14 0 1
TOTOBAA KOHTPOJILHAA paboTa https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTebHbIE
padoThbI padoThbI
pecypchl
Ilepnonnueckuit 3aK0H.

| [lepuoanueckas cucrema | 0 0 Bbu6mmoteka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
MenneneeBa CTpoeHuE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH

. bubnuorexa [IOK
2 CBOMCTB XMMUYECKUX IJIEMEHTOB 1 0 0
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u HoMeHKIaTypa

3 HEOpPraHMYECKUX BEILECTB. | 0 0 bubmuoreka [IOK
I'eneTnueckas CBsA3b MEKIY https://m.edsoo.ru/00adb7e2
HEOPraHUYECKUMH BEIICCTBAMHU.

4 Busl XuMu4yeckoi CBSI3U U TUIIBI | 0 0 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo teme

5 «IToBTOpEHUE U yTriIyOIeHUE | | 0
3HaHUI OCHOBHBIX Pa3/esioB Kypca
8 Kiacca»

6 Knaccudukanus XuMuueckux 1 0 0 bu6muoreka [JOK
peaKuuii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU

bubnunoreka LIOK
7 peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1 0 0

reTeporeHHbIX peakuusx. [lonarue

https://m.edsoo.ru/00adbe9a




0 00paTUMBIX U HEOOPATHUMBIX
peaKIusX.

[ToHsATHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI, BIUSIONINAEC

bubnmorexa [IOK

8 Ha CKOPOCTh XMMHUYECKOMN peaKiuu
https://m.edsoo.ru/00adc28c
U TIOJI0KEHHE XUMHUYECKOTO
paBHOBECHs
OKUCIUTEIBHO-
bubnunoreka LIOK
9 BOCCTAaHOBHUTEJIbHBIC PEAKIIUU.
https://m.edsoo.ru/00adcade
Merton 3neKTpoHHOTO OalaHca.
Teopus 21EKTPOIIUTUYECKON
10 nucconnanuu. Mexanusmsl D/, bubnunoreka LIOK
KaTHOHBI, aHHOHBI. CHIIbHEIC U https://m.edsoo.ru/00adcd68
ci1abbie AIIEKTPOIUTHI
1 Peakmuu nonHoro ooOMeHa. bubmmoreka IIOK
VYcnoBust IpOTEKaHUS. https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubnnorexa [JOK
00 BIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IHUCCOLIUAINA
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABICHUNA 00 bubnnorexa [IOK
P s https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 IlonsTue o rmapoanse cojei bubnnorexa [IOK
P https://m.edsoo.ru/00add9d4
1 O06o0011eHre U cUCTeMaTU3aIUs bubmuoreka [IOK

3HaHUH

https://m.edsoo.ru/00addd12




[TpakTrueckas padora Ne 1.

16 «Pelenne 3KCrepuMEHTaIbHBIX bubmmorexa [TOK
P https://m.edsoo.ru/00addbfa
3a/1au»
KontponbHas padota No2 o teme

17 «DNEKTPOIUTHYECKAS bubnmnoreka HOK
nucconuanusg. XuMu4ecKue https://m.edsoo.ru/00addecO
peaKkIu B PaCTBOPAX»

OO01mas xapakTeprCcTUKa raJOreHOB.

18 dusnueckue cBOiCTBa. bubnunoreka LIOK
XUMHUYECKUE CBOMCTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
xJjopa
XnopoBoaopoa. CossiHast KUCIIOTA,

19 XUMHUYECKHUE CBOMCTBA, MTOJyYEHUE, bubnunoreka LIOK
npuMeHeHue. JleicTeue xjopa u https://m.edsoo.ru/00ade 104
XJIOPOBOJIOPOJIA HA OPTaHU3M.

[IpakTnueckast padora Ne 2 o teme
. bubmuoreka [IOK
20 «ITomydeHnne ConsTHOM KUCTIOTHI,
. . https://m.edsoo.ru/00ade348
M3y4yeHUE €€ CBONUCTB»
Brruucnenust mo ypaBHeHUSIM
. bubnuoreka [{OK
21 XAMUYECKAX PEAKINN, €CIIN OJNH
https://m.edsoo.ru/00ade488
W3 peareHTOoB JIaH B N30BITKE

” OO01mas xapaKTeprCTUKA SJIEMEHTOB bubnmoreka [JOK
VIA-rpynmel. CTpoeHne aTOMOB. https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(DUKAIINH CEPHI.

T Haxoxnenue cepsl u eé€ bu6muoreka [JOK

COCIMHEHUH B IIPUPOJIE.
XUMHYECKUE CBOMCTBA CEPBI

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




CepoBonopo/1, CTpoeHHUE,

bu6nmmoreka [IOK
24 ¢bu3nvecKkrue 1 XUMHUYECKHE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHas KUCIIOTAa,

)5 (bU3UYECKHEe U XUMHUYECKUE bubnmnoreka HOK
CBOMCTBA, mpuMeHeHue. Coinu https://m.edsoo.ru/00adea28
CEpPHOM KHUCIOTBHI.

XUMUYECKUE PEaKIINu, JexKallue B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a

26 MOJIyYEHUSI CEPHOM KUCIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarolleu cpeibl
COCJIMHEHUSIMU CEPBI

7 Brruucnenue maccoBoil 1om bu6mmoteka IIOK
BBIX0J1a IPOAYKTA peaKkInu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKA JIEMEHTOB
VA-rpynmnsl. A30T,

28 acCIpOCTPaHEHUE B IIPUPOJIE bubnroreia LTOK
pachipoctp pup ’ https://m.edsoo.ru/00adeeab
(busznuecKkrue U XUMUYECKUE
CBOMCTBA
AMMuak, ero ¢puznyeckue u

29 XUMHYECKHUE CBOMCTBA, IOJyYEHUE bubmmoreia LIOK

’ y https://m.edsoo.ru/00adf004
u npuMeHeHue. Conau aMMOHMSL.
[TpakTrueckas padota Ne 3 o Teme
bubnunorexa LIOK
30 «ITomydyenne ammuaka, u3yueHue
N https://m.edsoo.ru/00adf180
€ro CBOMCTB»
a1 A3oTHas kuciora, e€¢ Gusndeckue u bubnunoreka LIOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adf306




Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPAIIbHBIX

bu6nmoreka [IOK
32 o0peHni. XMMHYECKOE
YAODP 5 https:/m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHNSIMH a30Ta
dDocdhop. Oxcun bocdopa (V) u
33 (1)00(%)0 pHasI KI/ICJI((l))Ta (bqnfsn(qelxne u bubmmorexa [JOK
p N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnons3oBanue pocdaros B
14 Ka4yeCTBE MUHEPATbHBIX bu6nmoreka LIOK
ynobpeHuii. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOITHOM cperbl hocdhaTamu
VYriepon, pacnpocTpaHeHHE B
npupoe, bu3nIecKue 1
PP ¢ N bubnuoreka [{OK
35 XHUMHYECKHE CBOMCTBA.
https://m.edsoo.ru/00adfd9c
AJNIOTpOTNHBIE BUAOU3MEHEHUS
yriiepoja.
Oxcunsl yraepoaa, ux pusndeckue
1 XMMHYECKHE CBOICTBA.
36 DKOJIOTHYECKHE TIPOOIEMBI bubmorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)
VYroapHas KUCIIOTa U €€ COJIH.
but6mmorekxa [IOK
37 KauecTtBeHHas peakuus Ha
https://m.edsoo.ru/00ae006¢
KapOOHATHI.
[IpakTuueckas pabora Ne 4 o Teme
13 "[losy4yeHne yriekucioro rasa. bubnuorexa [IOK

KauectBennas peakuus Ha
kapOoHat-uon"

https://m.edsoo.ru/00ae027¢e




HepBOHa‘IaIIBHLIe IIOHATHS 00
OpPraHn4CCKUX BCHICCTBAX KAK O

bu6nmoreka [IOK

39 COCIMHEHUSIX YIJIEpO/a.

. yriep https://m.edsoo.ru/00ae054¢
Baxueiime opranuueckue
COCJIUHEHUS.
Kpemuuii u ero coeguHeHus

40 .CUMKaThl, HCIIOJIb30BaHUE bubnuoreka [{OK
CHJIMKATOB B OBITY U https://m.edsoo.ru/00ae080a
MIPOMBIIUIEHHOCTH.

[IpakTuueckas padora Ne 5.

41 Pemenue skcriepuMeHTanbHBIX bubnnorexa [JOK
3aja4 1o teme «Bakneime https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COSTUHEHUS
KonTponbnas padota Ne3 mo teme

N bubnuoreka [{OK
42 «BaxHeinve HeMeTaIbl U UX
https://m.edsoo.ru/00ae0e18
COEJIMHEHUSD)
OO6m1as xapakTepucTuKa
XAMUYECKHUX JIEMEHTOB —

43 METaJI0B. MeTaninnyeckas CBsI3b U bu6mmoteka IIOK
MeTaIn4YeCcKast KpUCTaTINIECKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJIJIOB
XUMUYECKHE CBONCTBA METAIIIIOB.

. bubnuotexa [JOK
44 DNEKTPOXUMHYECKUN PsijL
. https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaJIOB
OO6mwme crmocoOb! MOTydeHUS
but6mmorekxa [IOK
45 MetaiuioB. CriiaBbl. Beraucienus

10 YPAaBHCHUAM XUMHWYCCKUX

https://m.edsoo.ru/00ael156




peakuui, eciiu OJUH U3 PEarcHTOB
COJICPKUT IIPUMECHU

IlonsTue o KOppO31H MECTAJLJIOB.

bubnunorexa LIOK
46 OCHOBHBIE CIOCOOBI 3aIUTHI OT
https://m.edsoo.ru/00ael1278
KOPPO3HH.
A7 [Ilenounsie meTamuibl. O0mas Bu6muoteka [JOK
XapaKTEepUCTHKA. https://m.edsoo.ru/00ae14b2
Oxcuabl ¥ TUAPOKCUABI HATPUS U
48 Kamus. IT HMe}FI)eHHe CJIOZIP;I)IX bubmmorexa LOK
P = . https://m.edsoo.ru/00ae14b2
METAJUIOB U UX COEIUHEHU.
[lenmoyHo3eMeIbHBIC METAILIBI —
. . bubnuoreka [{OK
49 KanpIuil 1 Maraui. OOmas
https://m.edsoo.ru/00ael5¢e8
XapaKTEPHUCTHKA.
50 Baxneime coeTUHEHNS KAJIbIUS bubnuorexa [IOK
https://m.edsoo.ru/00ael5¢e8
51 O00011IeHE U CHCTEMATH3AIUS
3HaHUM
57 JKEcTKOCTh BOMIBI U CITOCOOBI €€ bu6mmoteka IIOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YXXEcTKoCcTh BOALI U METOIBI €€ bubnnorexa [IOK
" a g https://m.edsoo.ru/00aelae8
yCTpaHEHUS
AmomuHuii. CTpoeHue aroma.
54 dusnueckue U XUMHUYECKUE bubnnorexa [IOK
. https://m.edsoo.ru/00aelc64
CBOIJCTBA.
55 AMpoTepHbIE CBOIICTBA OKCHJIA U bu6muoreka [JOK

TUAPOKCHU]IA

https://m.edsoo.ru/00aelc64




56

57

Kenezo. Ctpoenue aroma.
dusnueckue U XUMUYCCKUE
CBOICTBA.

OKcuIbl, THIPOKCUIBI H COITH
xenesa (I1) u sxenesa (II)

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae1d86

bubnunorexa LIOK
https://m.edsoo.ru/00ae35e6

58

O0001IeHYE ¥ CUCTEMAaTU3 AL
3HAHUH

59

60

[IpaxTuueckas padora Ne 7.
Pemrenue skcniepuMeHTATBHBIX
3aja4 no teMe «Baxaenme
METAJIIbl ¥ UX COCIMHCHUSY

Boruncnenus no ypaBHeHUsIM
XUMHYECKUX PEAKIUH, ECIIU OJUH
U3 pCarcHToOB J1aH B N30BITKE MIIN
COACPKUT MpuUMecH. Beruncnenus
MAacCOBOM J0JIA BbIXOJa TPOJAYKTa
peakiumn

bubnuoreka [{OK
https://m.edsoo.ru/00ae3de8

bu6nunorexa LIOK
https://m.edsoo.ru/00ael1750

61

62

63

O000I1IIEHNE U CUCTEMATHU3AIIIS
3HAHUH

KonTtponsHast pabora Ne4 o reme
«BaxHenme MeTaJlIbl U X
COEIMHEHUS

BemecTBa 1 maTepuaisl B
MMOBCEHEBHOM JKHU3HH YEI0BEKA.
besomacHoe ucnoabp30BaHuE B
obITy. [lepBast momors mpu 0Korax
T OTPABJICHUSIX.

but6mmorexa [IOK
https://m.edsoo.ru/00ae3f50




64 XHUMUYECKOE 3arpsi3HEHUE | bubnmnoreka HOK
okpyxaromeit cpenst. [1/IK. https://m.edsoo.ru/00ae4270

65 Ponp xumuu B perrennn | bubmmoreka [JOK
AKOJIOTHUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
PesepsHblii ypok. [Ipuponnsie

66 HCTOYHUKHU YTJIIEBOJIOPOIOB | Bu6muoteka [JOK
JIpoaykThl UX MepepadoTKH, UX https://m.edsoo.ru/00ae0dOa
POJIb B OBITY U IPOMBIIUIIEHHOCTH.

67 O06001IeHNEe U CUCTEMATU3AIIHS | bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00adb33c

bubnuoreka [IOK
68 Hrorosas KoHTpoJIbHAsI paboTa 1 hitps://m.cdsoo.ru/00ad9ch?
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

» Xumus, 8 kimace/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxkmmonepHoe oouectBo «M3aarenbctBo «lIpocBemienue»
* Xumus, 9 kiacce/ I'abpuensia O.C., Octpoymon U.I'., Cnaakxos C.A.

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

I"abpuensu O.C. Ypoku xumuu B 8 kiacce. Metoguueckoe mocooue.
IIpocBenienue

[Mabpuensu O.C. Ypoku xumuu B 9 kinacce. Metoguueckoe nmocooue.
IIpocBenienue

Koncrantunosa U.: Xumus. 8 knacc. TeXHOJIOTHYECKUE KAPThI YPOKOB IO
yueonuky O.C.I"aOpuensina. U3-Bo : Yuutennb

Koncrantunosa U.: Xumus. 9 knacc. TeXHOJIOrHYECKHE KAPThl YPOKOB IO

yueonuky O.C.I"'abpuensna. . U3-Bo : Yuutenn

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka I{OK https://m.edsoo.ru https://resh.edu.ru/
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