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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOIIMUXCA CPEACTBAMHU y4eOHOTO
MpeaMeTa, YCTaHABIIMUBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpkKaHHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHMKM K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY)XHUT OCHOBOW [yIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PyHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN NESITEIIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMHUH Ha ONpeNeaEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyroMy, BBINONHSAS (GYHKIUU OOBSICHEHHS U MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOJTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyKalomuil MHp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJBTYDBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHHHM K HAay4YHBIM METOJaM IIO3HAHUS TMpPH HM3YyUYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUi, CITIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y O0OydyaromuXxcsd TYMaHUCTHYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHHS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B Helenro), B 9 knacce — 68 uvacoB (2 yaca B Henento).KoppekuunoHHble
3a/lauun



COAEPXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YE€IOBEKAa. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeTOAax IMO3HAHMS B XMUMHMM. UHMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

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

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

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BeIIEeCTB. XHMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHus CMecei: C MOMOIbI0 MarHuTa, (pUIbTpOBaHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(mapocTep>KHEBBIX).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZi€ U B KU3HH 4esioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

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

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnueckas CBSI3b MEXKY KJIACCaAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (Mmoxapa), O3HaKOMJIEHHe C oOpa3llaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCIMOJIb30BAaHUE BUJICOMATEPUAIIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB pPA3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpalu3aluH, IOIYYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMbOTEPHbIE OKCUIBI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKU CMBICI TOPSAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTHA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbli U
IpaKIaHUH.

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

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OKucIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JUIsl OT/ICJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dporocunres, aApixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

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

CrpoeHue BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAIITMYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. Ilonsatue o xkaranuze. lloHsiTe 0 XUMUYECKOM paBHOBeCHMU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCIIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIUi C  HCIOJb30BAHUEM  METOjIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOTO OOMEHa. Y CIIOBUSI MPOTEKAHUS PEaKIIMA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DJICKTPOIPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaJnibl 1 X COeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIeJo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YEHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE cBOMCTBA. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIUs Ha



cyiabdaTr-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
busznyecKkre u XMMHUYECKHE CBOMCTBA, OMyueHUe U nmpuMeHenne. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMKM, PACIPOCTpaHEHWE B MNpPUPOJE, (U3MUECKHME U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBSA3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKH3HM 4YEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBONCTBA, IMOJIYy4YEHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [IpobaemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karolre (PU3NUYECKHe M XUMHYECKHE CBOWCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOICHNE TIpoliecca OOYITIMBaHUs caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX MPOTEKAHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3YUYCHHUE Mozenen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
MPOAYKUMEH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE HSKCIEPUMEHTAIbHBIX
3az1a4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: atomMoB. CTpOoeHHE MeETaUIoB. MeTtajndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl mosydeHus MeTtaisioB. [loHsTHE O KOpPpO3UMM METaNIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

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



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAVIOB MU  MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUE B mpuponec. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHWE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

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

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

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peannsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4YEpEe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, Kilaccupukalusa, NepUOAUIYHOCTb, HAOIIOCHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJYNPOBOJHUKHN, JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalT  TOTOBHOCTh  OOYyYaroIIHUXCA
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOWIO, NOHUMAaHMS 3HAYECHUS XUMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW NEATENbHOCTH NpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TIOBEJAEHHWE M IIOCTYNKH CBOHMX TOBAapHILIEN C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKWM W COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIy4YEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

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

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] MpaBuil O€30MaCHOCTH TIpU  OOpalleHud ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS MPEAMETHBIX 3HAHMM MO XWMHH, OCO3HAHHBIM BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy4aeMble MPU M3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTHUHE MHUpPA, U YHUBEpCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOpPHIE 0OECTeunBarOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XHMHUYECKUX PEAKIIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NPEeIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YyUAEMbBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JIi (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETCHUE OIBITa 110 IUIAHUPOBAHUIO, OpPraHU3AIlMd W IIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHHE OKPYKAIOIIEH NpUpOAHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEACIICHHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3heKTUBHbIE CIIOCOOBI peleHusl YUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX M PEaKIUsX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO JaHHOW eaepanbHONM paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBbHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aromMa, aroMHas OpOuTalb, PaaNyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

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

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIEHUS  DJJEMEHTOB B OWMHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUMYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTeMbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», mManeie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHneneeBay C€ UHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

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

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIi, EeCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWUMMUYECKUX MOHATHUH: XWMHWYECKHAU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJISIDHBIM  00BEM,  pacTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

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

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

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATHUS «TJIaBHas mnoarpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij  sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHWUYECKUEe BEIIECTBa,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAas OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, TMOATBEP)KIAIOIMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3o00pa3HbIX BEUIECTB (AMMHUaKa U YTIECKUCIIOro ra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPHUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 0 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK

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

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPTaHWYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 0 0 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYIHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 0 bubmorexa [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Paznen 3. MeTa/L1bl H UX COCIMHCHUHA

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosaunuyecTBo K2C DJIeKTPOHHbBbIE
Ne 4acoB upposBbIe KOPPEeKIUOHHbIE
Tema ypoka ungp pper
n/n oOpa3oBaTe/ibHbIE 3a1a4YM
Bcero
pecypcnl
Pa3Butue cnoBecHo-
[Ipeamer xumun. Pons xumuu B bu6nunorexa LIOK
1 1 JIOTUYECKOTO
JKA3HU 4yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
MBIILICHUS
Pa3BuTue cnoBecHo-
5 ITonsTre o MeTOAaX MO3HAHUSA B 1 bubnuoreka [{OK
JIOTUYECKOT0
XUMUU https://m.edsoo.ru/ff0d227e
MBIIUICHUS
[Ipaktuueckas padora Ne 1 «IIpaBuia 111
. YmMmenue paborath
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK 1O 3ATAHHOM
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc y
AINTOPUTMY
000pyIOBaHUEMY
111 dopMupoBaHHE
4 YucTtele BemrecTBa U cMecu. CriocoOb! 1 bubmmoteka IIOK 3pUTEIBLHO-
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca MOTOPHBIX
OOpAMHALUHI
[TpakTudeckas padora Ne 2 111 YmMmenue paborath
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa LOK 0 3aJJaHHOM
. PHMEp https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOU COJIM)» MHCTPYKIUHU
111 dopMHpOBaHHE
bubmmoreka [JOK 3pUTEIBHO-
6 ATOMBI I MOJICKYITBI 1
4 https://m.edsoo.ru/ff0d2a6c MOTOPHBIX

OOpJIMHAIU I



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

XUMHAYECKHE IIEMEHTHI. 3HAKU

111

bub6nmoreka [IOK

VYmMmenue

7 JIEWCTBOBATH 11O
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
WHCTPYKIUH, TUIAHY
2.3.1
1.2 Ymenue
8 IIpocThie 1 CIOKHBIC BEIISCTBA bubmorexa LOK JICHCTBOBATH 110
p https://m.edsoo.ru/ff0d2a6c
WHCTPYKIIUH, TT aHY
111 Pa3BuBath
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmorexa [JOK JIOTHYECKOE
YIp v https://m.edsoo.ru/ff0d2d50
MBIIIICHUE
Crumynauus
CJIOBECHOT'O
3aKOH IMOCTOSTHCTBA COCTaBa BEILIECTB.
10 Xumuueckas opmyia. BaaeHTHOCT bubmmorexa [IOK BOCHPHATI,
pMy:d. https://m.edsoo.ru/ff0d2eae naMATH
aTOMOB XMMHYECKHUX JIEMEHTOB N
PazButne menkoit
MOTOPHKHU
Crumynsuus
CJIOBECHOTO
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnuoreka [{OK BOCTIPUATHS,
OtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c = mamsTu
PazButne menkoit
MOTOPHKH
1.2.1 Crumynsuus
CJIOBECHOT'O
MaccoBas 10719 XMMHYECKOTO bubnmnorexa LIOK
12 BOCTIPUATHUSA,
3JIEMEHTA B COeINHEHUN https://m.edsoo.ru/ff0d350c
MaMsITH

PasButue meakon



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

MOTOPUKHU

111 OO0yueHue
13 KomnuecTtBo BeniectBa. Moub. bubnmnoreka HOK IIOCJIEI0OBATEIIbHOMY
Moursspnas macca https://m.eds0o.ru/ff0d5230 =~ BBITIOTHEHUIO
JIEUCTBUM.
4.3 OOyuenue
14 dusnyeckre U XUMUYECKUE SIBJICHUS. bu6nmoreka IIOK MOCJIEIOBATEIIBHOMY
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa BEIIIOJTHEHHUIO
JIEUCTBUM.
4.3 PasButune
[Tpu3Haky U yCIOBUS MPOTEKAHUS bubnnorexa [JOK
15 . JIOTHYECKOT'0
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
MBILUICHUS
OO0yuenue
16 3aKOH COXpaHEHHs MAacChl BEILIECTB. bubmmoreka [JOK MOCIeI0BATEILHOMY
XUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88  BbIMOTHEHUIO
JEUCTBUU.
Brruucienust KoaudecTBa, MacChl 21
17 bubmmnoreka HOK YMeHne NpUMEeHsTh
BEILECTBA 110 YPABHEHUSIM
B P . https://m.eds00.ru/ff0d5708  moxy4eHHbIE 3HAHUS
XUMHYECKHUX PEeaKIIHii
2.1 Ymenue
Knaccudukamnms xumuaeckux N
18 eaKIui (COSAMHCHHUS, PA3IIOKCHHUS bubmorexa [JOK AACHICTBOBATD TIO
P P ’ https://m.edsoo.ru/ff0d3f34  3amamHOMY
3aMelleHus, ooMeHa)
ANTOPUTMY
124
M. B. JIoMOHOCOB — y4€HBIN-
bu6muoreka [JOK Pa3ButHe HaBBIKOB
19 sHmukiIoneaucT. O0o00IeHne 1

cHCTeMaTHU3allus 3HaHUH

https://m.edsoo.ru/ff0d40c4

CaAMOKOHTPOJIA



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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2.3

4.3 YMeHue
Kontponsnast padora Nel o reme bubmunoreka [JOK
20 HCIIOJIB30BATh
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
MOJTyYCHHBIC 3HAHUS
Bo3ayx — cMmech razon. CoctaB 4.3 Pa3Butue
21 Bo3ayxa. Kucimopon — 3jieMeHT U bubmorexa LOK IIPOCTPAHCTBEHHBIX
Ayxa. poa https://m.edsoo.ru/ff0d448e poctp .
npoctoe BeuiecTBo. O30H IIpeJICTaBICHUM
dusnyeckue 1 XUMHYECKUE CBOMCTBA 4.1.6
22 KHCJIOpOJia (peaKIuy OKUCICHUS bubmmorexa [IOK
posa (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Cr1o0co0BbI MOJTYYEHHS KUCIOPOaa B 4.1.6
23 nabopaTopuu iqn OMbIH_IJ'IerHOCTI/I bubmorexa [IOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue KucIopoia
1.3.2 Osnagenue
TennoBoii 3pPexT XuMUIeCKOoi OCO3HAHHBIM
24 pEaKLHH, TIOHITHE O bubmuoreka [JOK KOHTPOJIEM B
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- https://m.edsoo.ru/ff0d4790 = mpouecce
U DHIOTEPMUYECKUX PEAKIUIX HaIUCaHus,
BBIYHMCIICHUS
TormBo (HeTh, yroib U METaH). 2.2
25 3arpsi3HeHue Bo31yxa, CliocoObl ero bubmorexa HOK
p yXa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[MpakTrueckas padota Ne 3 o Teme 2.3 YMenue paborath
26 «ITomyuenne u coOnpanne KUCIOpOIa bubmorexa LHIOK 10 3aJaHHOMI
yi . p poza, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY UHCTPYKITUU
25 OO0yuenue
Bonopon — snemeHT u npocToe bu6nunorexa LIOK
27 MOCJIEIOBATEIILHOMY

BelecTBo. HaxoxxaeHnue B npupoje

https://m.edsoo.ru/ff0d4dd0

BBITIOJTHCHH IO
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NENCTBUN.

2.6
. Pazputne
du3nyecKkue U XUMUUCCKHIEC CBOMCTBA bubnunorexa LIOK
28 POCTPAHCTBEHHBIX
Bojiopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0 .
IPEICTaBICHHMA
2.7
2.7
26 YMenue
KJIaccu(pUIPOBaTh
BEILIECTBA,
29 IlonsaTHe 0 KMCIOTaX U COJIIX bubmorexa [JOK c Z]ISHI/IBaTL MEX
https://m.eds00.ru/ffodsod2 ~ Poo ad
co0oM, HAXOAUTh
2.2 CXOJICTBA U
a3IINYusl.
2.3 P
dopMHUpoOBaHUE
30 CriocoObI moy4eHus BOAOpoia B bubmuoreka [IOK SOHTEILHO- MOT
naboparopuun https://m.edsoo.ru/ff0d4dd0 P .
PHBIX KOOPAUHAIUI
IpakTrueckas padora Ne 4 o Teme 133 Ymenue paboTtath
31 «ITomyuenne u cobupaHue BoI0po1a bubmorexa [JOK 110 3aTaHHOM
v . P poia, https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTB) UHCTPYKIIUU
133 dopmupoBanue
30 Momnsipaslii 006EM ra3oB. 3aKOH bubmuoreka [{OK . pe P o MO
HUTEIBHO- MOT
ABoraapo https://m.edsoo.ru/ff0d542e p .
PHBIX KOOPAMHAIIAN
Brrunciienus 00b8mMa, KOJIMYECTBA 4.1.2 PaGora o
bu6nunorexa LIOK
33 BEIIIECTBA ra3a 10 €r0 U3BECTHOMY 3aJaHHOMY

KOJIMYECTBY BEIIECTBA I 00BEMY

https://m.edsoo.ru/ff0d55a0

AITOpUTMY



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

15

Berunciienns 00bEMOB Ta30B 110 412 VMenue paborath
34 ABHEHMIO PEAKIIMK HA OCHOBE bubmmorexa [JOK 0 33JJaHHOM
yp P B 29 htps://m.edsoo.ru/ff0d5708 Y
3aKO0HA 00BEMHBIX OTHOIIICHUH T'a30B AITOPUTMY
. 1.6 PazButue
35 ®duU3NYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [IOK OCTDAHCTRE
MIPOCTPAHCTBEHHBIX
BOJIBI https://m.edsoo.ru/ff0d587a poctp .
MIPEICTaBICHUIA
111 PazButue ymenus
. paboTatp 1Mo
CocraB ocHoBanuii. [lonsarue 00 bubnuoreka [{OK .
36 CJIOBECHOM U
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2 N
MUCHbMEHHON
UHCTPYKITUU
13.1 PazButue ymenus
Boga kxak pactBopuTens.
paboTatp 1Mo
Hacpimennsie 1 HeHACHIIIEHHBIC bubnuoreka [{OK .
37 CJIOBECHOM U
pactBopbl. MaccoBasi 10J1s BEIIECTBA B https://m.edsoo.ru/ff0d5b40 .
MUCHEMEHHON
pactBope
WHCTPYKITUU
[pakTrueckas padora Ne 5 o Teme 131
38 «[IpuroTtoBiieHHE PACTBOPOB C bubnnorexa [JOK YMeHne npuMeHsTh
ONpeeNEHHON MaCCOBOU J10JIEH https://m.edsoo.ru/ff0d5eba IIOJIy4ECHHBIE 3HAHUS
pacTBOPEHHOTO BEIIECTBA»
39 KonTponbHas padora Ne2 o Teme 111 bubnuoreka LIOK Pa3BuTHe HaBBIKOB
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342 CaMOKOHTPOJIA
4.3 Ymenue
KIIaCCHU(PUITUPOBATH
Oxkcupsl: cocTaB, KacCupUKAIIUS, but6mmorekxa [IOK Puvtp
40 BEIIIECTBA,

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

CPaBHUBATh MEXTY
c000ii, HaXOIUTh



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

cXoacTBa u
pas3jinuus.

41

[TonmydyeHnue 1 XMuMHYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX
OKCHJIOB

4.2

bu6nunorexa LIOK

https://m.edsoo.ru/ff0d664e

YMmenue
KJIaCCHU(PUITUPOBATH
BEIIIECTBA,
CPaBHHBATh MEXIY
c0o00I, HAaXOIUTh
CXOJICTBA U
pas3Inyus.

42

43

44

OcHoBaHU4: COCTaB, KJ'IaCCI/I(bI/IKaI_II/IH,
HOMCHKIJIaTypa

ITonyuyenune 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUH

Kucnotsr: cocras, knaccuduxarmus,
HOMEHKJIaTypa

111

4.3

1.4.3

bubnunoreka LIOK

https://m.edsoo.ru/ff0d67ca

bubnmorexa LIOK

https://m.edsoo.ru/ff0d67ca

bubnunorexa LIOK

https://m.edsoo.ru/ffOdfee2

YmMmenue paborath
10 3aJaHHOU

HHCTPYKIUU

dopMupoBaHUE
CIIOCOOHOCTH
BBIACIATE
CYILIHOCTHBIE
MIPU3HAKU
MPEAMETOB U
SIBIICHUMN

YMeHue
KJIaCCHU(PUITUPOBATH
BEIIIECTBA,
CpaBHI/IBaTI) Me>1<11y
co0o0MH, HAXOOUTH
CXOJICTBA U
pazmuamsl.

45

[Tonydyenne u XuMHYECKHE CBOMCTBA

141

bubmmoreka [IOK

dopMHpOBaHHE



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

KHUCJIOT

https://m.edsoo.ru/ffOdfee2

CIIOCOOHOCTH
BBIIEIATH
CYIIHOCTHBIE
PHU3HAKH
PEAMETOB U

SIBJICHUI
14.1 dopMHUpOBaHUE
CIIOCOOHOCTH
Conu (cpenHue): HOMEHKIIATYpA, BBIJICTISITh
46 CIIOCOOBI TOTYYEHUS, XUMHUYECKHE bubmmorexa [JOK CYILITHOCTHBIE
. yi ’ https://m.eds00.ru/00ad9474 Y
CBOICTBa pU3HAKU
PEIMETOB H
SBJICHU
[TpakTuueckast pabota Ne 6. Pemenue 142
YmMmenue paborath
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnorexa [JOK .
47 10 3a1aHHOU
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
. WHCTPYKITUU
COETMHEHUIT»
48 I'eneTnyeckas CBA3b MEXIY KJIaCCaMU 14.4 bubmmnoreka HOK PasButre HaBBIKOB
HEOPraHUYECKUX COCAUHEHUIN https://m.eds00.ru/00ad9a50 = cMOKOHTpPOIIs
1.4.4 PazButue
O000111eHNEe U CUCTEMATU3ALMS bubmmoteka IIOK
49 . JIOTUYECKOT0
3HaHUU https://m.edsoo.ru/00ad9ch2
MBIIUICHUS
1.4.4 Pa3BuTre HaBBIKOB
CaMOKOHTPOJIS
KonTponbnas padota Ne3 o teme OBnageHue
" bubnuotexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTAHUIECKUX OCO3HAHHBIM

coequHeHuin"

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

KOHTPOJIEM B
npoiiecce
HaIKCaHus,



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

BBIYUCICHUA

1438 YMenue
KJIaccu(pUIMpPOBaTh

[TepBbIe MOMBITKY KIIACCUPUKAITUU BEIIECTBA,

o1 XMMHYECKHX 3J1€MEHTOB. [loHsATHE O bubmmorexa [JOK CpPaBHMBATb MEXIY
https://m.edsoo.ru/00ad9ffa .

IPYIIIax CXOJHBIX AJIEMEHTOB co00i1, HAXOTUTh
CXOJICTBA U
pazmuuus.

1438
144
Ilepronnueckuii 3aKOH 1 PazButue
52 [lepnonnueckas cucreMa XMMHUYECKUX bubmorexa LIOK JIOTUYECKOTO
141 https://m.edsoo.ru/00ada52c
aneMenToB [. 1. Menneneera MBIILICHUS
yMEHHUE CPaBHUBATH
53 [Tepuoapl, rpynnsl, NOATPYMIIIbI Bubmmorexa [IOK "
https://m.edsoo.ru/00ada52c = knaccupuIIUPOBATH
BEIIECTBA
54 Ctpoenue atomoB. COCTaB aTOMHBIX 145 bubnuotexa [JOK YMenne paboTathb

sanep. N3oTomsl

https://m.edsoo.ru/00ada342

10 3aJaHHON



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

UHCTPYKLUU

55

56

57

58

59

60

61

CrpoeHue 31eKTpOHHBIX 000J10YeK
aTOMOB 3JIeMeHTOB I[lepuonnueckoin
cucremsl [[. 1. Menaeneesa

XapakTepucThKa XUMHUYECKOTO
3JIEMEHTA 110 €r0 MOJI0KESHHUIO B
ITepuoanueckoii cucreme /1. U.
Menpaeneena

3nayenue [leproanueckoro 3akoHa
JUISl pa3BUTHS HAYKU U NIPAKTUKU. [].
N. MenpneneeB — yu€Hbli, IeAaror u
rpakaHuH

aﬂeKTpOOTpI/IHaTeHBHOCTb aTOMOB
XUMHNYCCKUX OJICMCHTOB

HonHas xuMmuyeckas CBI3b

KoBanenThas MoJIsIpHasd XUMHUUICCKast
CBA3b

KoBanentnas HEMoJsIpHad
XUMHUYCCKas CBA3b

1.4.5

1.4.5

1.4.5

1.4.6

1.4.9

1.4.7

1.4.7

bu6nmorexa [IOK
https://m.edsoo.ru/00ada6bc

bub6nmoreka [IOK
https://m.edsoo.ru/00ada824

bubnunoreka LIOK
https://m.edsoo.ru/00ada96e

bubnunoreka LIOK
https://m.edsoo.ru/00adaab8

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

but6mmorekxa [IOK
https://m.edso0.ru/00adaab8

but6mmoreka [IOK
https://m.edsoo.ru/00adaab9

YMenue paboTathb
10 3aIaHHOMN
UHCTPYKIIUU

Pabora no
33JJAHHOMY
AITOPUTMY

Pa3zButue
MPOCTPAHCTBEHHBIX
MpeJCTaBICHUI

YMeHue
yCTaHaBIUBATh
MPUYHHHO-
CJIeICTBEHHEIC
CBS3H

YMeHue
yCTaHaBJIUBATh
MPUYHHHO-
CJIeICTBEHHEIC
CBS3H

YMeHue
yCTaHaBJIUBATh
MPUYHHHO-
CJIEICTBEHHEIE
CBS3U

YMmenune
yCTaHaBJIUBATh



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

IIPUYMHHO-
CIICICTBCHHBIE
CBA3U

62

CrerneHp OKHUCICHUSI

1.4.9

bubnunoreka LIOK
https://m.edsoo.ru/00adae28

Ymenue paboTatb
110 33JJaHHOU
UHCTPYKLUU

63

64

65

66

OKHUCIIUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

OKuCINTEIN U BOCCTAaHOBUTEIN

Konrtpomnsnas padora Ne4 o teme
«CTtpoenne aroma. XuMU4IecKast
CBS3b»

Peseprubiit ypok. O6001eHuE U
cHUcTeMaTu3alus 3HaHUI

1.4.9

2.8

2.4

bub6nmoreka [IOK
https://m.edsoo0.ru/00adb076

bubnuoreka [IOK
https://m.edsoo0.ru/00adb076

bu6nmorexa LIOK
https://m.edsoo.ru/00adb486

bu6nmorexa LIOK
https://m.edsoo.ru/00adb33c

YMenue paboTatb
10 3aIaHHOMN
UHCTPYKITUU
YmMmenue
yCTaHaBIUBATh
IPUYUHHO-
CJICJICTBEHHBIC
CBSI3U

OBnanenue
OCO3HAHHBIM
KOHTPOJIEM B
npoiiecce
HaIlMCaHus,
BBLIYUCIIEHHS

OsBnageHue
OCO3HAHHBIM
KOHTPOJIEM B
nporiecce
HanycaHus,
BBIYHCIIEHHS

67

Peseprubriit ypok. O6001eHue 1
cHUcTeMaTu3alus 3HaHUI

2.7

bu6nunorexa LIOK
https://m.edsoo.ru/00ad9cb2

OsnaznexHue
OCO3HAHHBIM
KOHTPOJIEM B



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

nporecce
HaITFCaHUs,
BBIYUCIICHHS

PesepBHeiit ypok. O600ICHHE 1
cUCTeMaTH3alus 3HaHUH

68

2.7

bubnunorexa LIOK
https://m.edsoo.ru/ff0d61c6

Osagenue
0CO3HAaHHBIM
KOHTPOJIEM B
porecce
HaIlMcaHus,
BBIYHCIIEHHS

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

2.7



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosunuyecTBo K2C JJIeKTPOHHbIE
Ne 4acoB uudgponbie Koppexuunonnnie
Tema ypoka
n/n oOpa3oBaTeJibHbIE 3a1a9M
Bcero
pecypcsbl
[Teproaudeckuii 3aK0H. 11
Pa3BuTtue cioBecHo-
[Tepnonuueckas cucrema bubnmnoreka [JOK
1 1 JIOTUYECKOTO
XUMHU4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
MBIIICHUS
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU 11 Pa3BuTtHe cioBecHo-
. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 JIOTUYECKOTO
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB MBIIUICHUS
1.6 YMmeTb
Knaccudukanus u HoMeHKIaTypa bubnuorexa [JOK
3 1 KJ1IacCu(PUITMPOBAThH
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
XUMHUYECKHE BEILIECTBA
1.6 OO6yuenue
4 Buzbl XUMHUYECKON CBSA3HU U TUIIBI 1 bubnuoreka [IOK [IOCJIEI0BATEILHOMY
KPUCTAJTIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6é = BBITOTHEHUIO
JEUCTBUN.
KonTtponpHast padora Nel mo teme 11
5 «IloBTOpenue u yrioyoaeHue 1 Pa3Butue HaBBIKOB
3HAHUN OCHOBHBIX Pa3IeNIOB Kypca CaMOKOHTPOJIS
8 Kitacca»
Knaccudukanmst xumMuaeckux 1.2
. bubnmoreka [JOK YMenue paboTath 1mo
6 PEaKIHii o Pa3InIHBIM 1
https://m.edsoo.ru/00adbch0 = 3amaHHOMY aNTOPUTMY
MpU3HAKaM
. 2.4 bubmuorexa [JOK
7 ITonsiTHE O CKOPOCTH XUMHYECKOU 1 PasButne 3purensHo-

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

pCakuru. IloHsiTHE O TOMOI'€HHBIX
N I'CTECPOTCHHBIX PCAKIIUAX

MOTOPHBIX BOCIIPUATHN

3.1.2
IlousTie 0 XUMHYECKOM
paBHOBecuu. DaKTOPHI, BIUSIONINE VYMenne 000111aTh,
8 Ha CKOPOCTh XUMHUYECKOU peaKInu bubmorexa HOK aHAJIM3UPOBATh
P p https://m.edsoo.ru/00adc28c p ’
U IIOJIOKEHHE XUMHUYECKOT'O CpaBHMBATH
paBHOBECHS 111
11 OOyuenue
9 OKHUCIHUTEIHLHO- bu6mmoreka [IOK IOCJIE0BATEIILHOMY
BOCCTAHOBHUTEJIbHBIEC PEAKIIUU https://m.edsoo.ru/00adcade BBIIOJTHEHHIO
IENUCTBUI.
Teopust 3MEKTPOIUTUYECKON .
bu6mmoreka [IOK Pabora o 3amanHoii
10 nuccornuani. CUIBHBIE U ClIa0bIe
https://m.edsoo.ru/00adcd68 = uHCTpyKUIMU
3JIEKTPOJIUTHI
2.2
YMmeHue paboTath 1o
3aJaHHOU
11 HonHble ypaBHEHHUS peakIui bubmmorexa [IOK UHCTpYKLIUHU.Pa3BUBaTh
P p https://m.edsoo.ru/00add448 PYKHHH.
JIOTHYECKOE
MBIILIEHUE
2.3
XUMHYECKHE CBOMCTBA KACJIOT U 2.2
o Pa3Burtue
12 OCHOBAHUI1 B CBETE bubmuorexa [JOK
. IIPOCTPAHCTBEHHBIX
MpeACTaBICHUI 00 https://m.edsoo.ru/00add5d8 pocTp N
o MIPEACTABICHHI
AJIEKTPOJIUTUYECKON JUCCOIHAITIHI
13 XMMHYECKUE CBOMCTBA COJIEH B 2.2 bubmmnorexa LIOK Passurue ymenus

CBETe MpeACTaBlIeHUul 00

https://m.edsoo.ru/00add8b2

paboTtath 1Mo



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

SHCKTpOHHTH‘ICCKOﬁ Jucconruanumn

CJIOBECHOU U

MMACbMEHHOU
UHCTPYKLUU
1.3.3 Passurne ymenus
paboTathb 1Mo
14 [TonsiTue 0 TuApOIU3E CoJer bubmmorexa LIOK CJIOBECHOU U
P https://m.edso0o.ru/00add9d4 .
MUCbMEHHOU
UHCTPYKLUHU
15 O06o00mIeHre U cUCTeMaTH3aIHs 148 bubnuorexa [IOK YMeHue npuMeHsTh
3HaHUHI https://m.edsoo.ru/00addd12 = mosy4eHHbIE 3HAHUS
[TpakTuueckas paborta No 1. 4.1.6
bubnnoreka [JOK Ymenue paboTtaTh Mo
16 «Perienue 3KkCepuMeHTaIbHbBIX -
https://m.edsoo.ru/00addbfa 3aIaHHOU MHCTPYKIIUU
3a1a9»
KonTponbnas paborta Ne2 o teme 13.2
Ymenue paboTtaTh Mo
«DNEeKTPOIUTUYECKAS bubnnoreka [JOK .
17 MUCbMEHHOU
aucconranusg. XuMU4ecKue https://m.edsoo.ru/00addecO
UHCTPYKIIUU
PEaKIuu B pacTBOPAX»
1.4.9 YmMenue
OO01mas xapakTepucTHKa
. bubnuoteka [JOK YCTaHABJIUBATh
18 rajoreHoB. XMMUYECKHUE CBOMCTBA
https://m.edsoo.ru/00addfe2 = mpuunHHO-
Ha IpUMepe XJopa
CIIEJICTBEHHBIE CBSI3H.
Xnoposonopon. ComnsiHast KHCIIOTa, 111 PazBurtne
19 XUMHUYECKHE CBONCTBA bubmmorexa [OK MIPOCTPAHCTBEHHBIX
’ https://m.edsoo.ru/00ade104 pocTp .
MOJTyuYeHUe, MPUMEHEHHE MIpeICTaBICHUM
[MpakTrueckas padora Ne 2 1o 24
. bubnuorexa [JOK YMenue paboTath 1mo
20 teme «[loydueHne consTHOM
. . https://m.edsoo.ru/00ade348  3agaHHOMY AITOPUTMY
KHCJIOTHI, H3yUCHHE €€ CBOMCTBY
2.4 bu6nmoreka [JOK
21 Brruucnenus no ypaBHEHUSIM PasBurtne normuyeckoro

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



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

XUMUYECKUX PEaKlUid, eIl OJJuH MBIIIJICHUS
W3 pEearcHTOB JIaH B H30BITKE
2.5 YMenune
99 OO6m1as xapakTepucTuka bubnuorexa [JOK yCTaHABIIMBATh
anemeHTOB VIA-rpymnmbl https://m.edsoo.ru/00ade64a  MpPUYUHHO-
CJIEICTBEHHEIE CBSI3H.
AJITOTPOITHBIE MOAU(PHUKAIINN 2.2 p
.. a3BUTHE
cepbl. Haxoxnenue cepol v €€ bubnnoreka [JOK
23 . MIPOCTPAHCTBEHHBIX
COEIMHEHUI B IIPUPOJE. https://m.edsoo.ru/00ade64a N
. MpeACTaBICHUIN
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10po1, CTPOCHHUE, 2.2 Pa3ButHe ciI0BECHBIX U
24 bu3MYecKue 1 XUMHUIECCKIE bubnmnorexa [IOK 3PUTEIBLHBIX
. https://m.edsoo.ru/00ade802 p N
CBOICTBaA BOCITPUSITUH.
Oxcunpl cepel. CepHast KUCIIOTa 4.1
P P ’ bubnuorexa [JOK YMeHue cpaBHUBATH U
25 bu3HYeCcKue 1 XUMHUIECCKHE
. https://m.edsoo.ru/00adea28  neaTh BHIBOALI
CBOMCTBA, IPUMEHEHUE
XVUMUYECKUE PEaKIIHH, JICKAIIHNEC B 133
OCHOBE IIPOMBIIIIEHHOTO Coco0a Ymenue paboTtaTh Mo
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. bubnnorexka [JOK OINPEETICHHOU
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a = ciioBecHOM
OKPY’KaroIllen cpebl UHCTPYKIUU
COCTMHEHUSIMU CEPBI
2
97 Brraucnenue MaccoBoM 107U bubmuorexa [JOK Pa3zButre moruueckoro
BBIXOJIa IPOAYKTA pEaKIUU https://m.edsoo.ru/00adec8a MBIIICHUS
4.1
28 OO0r11ast XxapaKTepUCTHKA 122 bubanorexka [IOK Ymenue

sneMeHTOB VA-Tpymibl. A30T,

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

YCTaHABJIMBATb
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pacnpocTpaHEeHUe B IPUPOJIE,
buznyecKkue 1 XUMHUYECKHe

IIPUYUHHO-
CJIEICTBEHHBIE CBS3U.

CBOMCTBA
AMMHaK, ero pu3nvecKue u 122 PazBurtue
29 XUMUYECKHE CBOMCTBA, MOJTyYEHUE bubmmorexa [JOK MIPOCTPAHCTBEHHBIX
> Oy https://m.eds00.ru/00adf004 = Lo- P 3
U IPUMECHEHUE NPECTaBICHUN
[Tpaktuyeckas pabora Ne 3 o 122
bubnroreka [JOK Ymenue paboTtaTh Mo
30 teme «llonyuenue ammuaka, .
N https://m.edsoo.ru/00adf180 3aJaHHOM MHCTPYKIIUU
U3y4EHHE €r0 CBOHCTBY
31 A3oTHas Kuciora, e€ pusndeckue 122 bubnuorexa [JOK Ymenue paboTtaTh Mo
Y XUMHUYECKUE CBOWMCTBA https://m.eds00.ru/00adf306 = many
Hcnonb30BaHne HUTPATOB U COJICH 4.1.4
aMMOHHSI B KQUeCTBe
. PazButue
39 MUHEPATBHBIX YIOOPEHHIA. bubnuorexa [JOK DOCTPAHCTECHHLL
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518 poCIp .
. MIpeICTaBICHUM
OKpY’KaroIen cpeibl
COEMHEHUSIMH a30Ta
®docdop. Okeup pocdopa (V) u 25
33 docdopnas kucnora, pusudeckue bubnuoteka [JOK Ymenue paboTtaTh Mo
U XUMHYECKUE CBOMCTBA, https://m.edsoo.ru/00adf68a = many
HOJIy4eHue
Hcnonb3oBanue pocdatos B 2
PazButune
KAaueCTBE MUHEPAIIbHBIX bubnnorexka [JOK
34 . IIPOCTPAHCTBEHHBIX
ynobpeHuit. 3arps3HeHue https://m.edsoo.ru/00adfc20 .
. 1 NpeCTaBICHUN
IpUPOHOIL cpenbl hocharamu
Vriepo, pacipoCTpaHEHUE B 121
PO pAsIpPOCIp bubnmnorexa [JOK Ymenue paboTtaTh Mo
35 npupoze, Gpuznveckue 1

XUMHUYECKUE CBOWCTBA

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

IIany
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2.2

Oxcupl yriepojaa, ux Ghbu3ndecKue 4.1.6
yrep . ¢ OOy4cHme
Y XUMHYECKHE CBOMCTBA.
bubnnorexa [JOK IIOCJIEI0BATEIILHOMY
36 DKOoJIOTHYecKre MpoOIeMBI,
https://m.edsoo.ru/00adfebe = BeIMOTHEHHUIO
CBSI3aHHBIE C OKCHJIOM yTjiepoJa . .
nencTBuil,
(Iv)
24 YMenue
N bubnnorexa [HOK yCTaHaBIIUBATh
37 VYrosnbHas Kuciora u €€ coinu
https://m.eds00.ru/00ae006c = mpUYKUHHO-
2.5 CJIC/ICTBEHHBIE CBSI3H.
[Mpaktuueckas padota Ne 4 o 4.2
38 teme "llonydeHue yriekuciaioro bubnuoteka [JOK Ymenue paboTtaTh Mo
ra3a. KauecTBeHHas peakius Ha https://m.eds00.ru/00ae027e = 3amaHHOMY AITOPUTMY
KapOoHaT-HOoH"
[lepBoHauabHBIE TOHATHUS 00 123 PasButue cnoBecHo-
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmmorexa LHOK MOTOPHBIX
P https://m.edsoo.ru/00ae054e p .
COEMHEHUSX yriiepojaa npeCcTaBIeHUN
. bubnmoreka [JOK YMenue paboTath 1Mo
40 Kpemnunii u ero coeuHeHus
https://m.edsoo.ru/00ae080a = 3amaHHOMY IIJIAHY
a1 IMpakTudeckas padora Ne 5. 311 bubnuoreka [IOK VMenue paboTath mo

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edso0.ru/00ae0bf2

3aJJaHHOMY aJITOPUTMY
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3aJ1a4 110 TeMe «BaxHenmue
HEMETAJJIBI ¥ UX COESIUHEHUI»

KonTtponsnast padora Ne3 o reme 4.2
N bubmuorexa [JOK Pa3BuTue HaBbIKOB
42 «Baxxknelme HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8  camMOKOHTPOJISI.
COEIUHEHUS
OO61mas xapakTepucTHKa 2.5
XUMHUYECKHUX 3JIEMEHTOB — 146 OO6yuenue
43 METaJIoB. MeTainyeckas CBA3b 1 o Bu6nuoreka LIOK TI0CIIEI0BATEILHOMY
MeTaJUIMYeCcKasi KpUCTaIUIMIECKast https://m.edsoo.ru/00ael03e = BBINOJHECHUIO
pemérka. PU3nYecKre CBOMCTBA JEUCTBUH,
METaJIJIOB
. 1.4.9 OOyuenue
XHUMHUYECKUE CBOMCTBA METAJIIOB.
44 9 . bubnuoreka [IOK IIOCJIEI0BATEIILHOMY
JEKTPOXUMHUUECKUH psift
p N p https://m.eds00.ru/00ae1156  BBIIOJHEHHUIO
HaNpPsDKEHUN METAJIOB . .
NeNCTBUH,
O611me cnocoObl MOTyYSHHS 143
meTansoB. CraBel. Beraucnenus
bubnmnoreka [JOK PazBuTune norunueckoro
45 10 YPaBHEHUSM XUMHYECKUX
N https://m.edsoo.ru/00ael1156 | MbINUIEHUS
peakuuii, eciiu OJJUH U3 PeareHTOB
COJIEP’KUT IPUMECH
1.4.8 PazButne
46 [TonsiTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK MIPOCTPAHCTBEHHBIX
pp https://m.edsoo0.ru/00ae1278 pocTp N
IIpeICTaBICHUM
47 1 4.2 BuGnoreka [IOK VMenue paboTaTh 110
€JIOYHBIE METaJUIbI
https://m.edsoo.ru/00ael4b2  mnany
48 OKCHUIBI M TUAPOKCUBI HATPHS U 2.8 bu6mmorexa [IOK YMeHue cpaBHUBATH U
KaJIns https://m.edsoo.ru/00ael4b2 = nenaTh BHEIBOIEI
4.3 bu6nmoreka [JOK
49 [[lenoyHO3€eMeNbHbIE METAJIIbI — YMeHue cpaBHUBATh U

https://m.edsoo.ru/00ael5e8
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KaJIbIIUA U Mardui

JACJIaTh BbIBO/bI

2.8 PasButue
50 Baxwueiiime coeTUHECHHS KallbIIHs bubmorera [JOK MPOCTPAHCTBEHHBIX
https://m.edsoo.ru/00ae15e8 poctp N
MIpEICTaBICHUIA
4.3
51 O06o001IeHre U CUCTEeMaTH3alHs PasBuTHe HaBEIKOB
3HAHUU CaMOKOHTPOJIA
2.8
) ) 2.2 PazButue
JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmorexa [IOK
52 MIPOCTPAHCTBEHHBIX
YCTpaHEHHUS https://m.edso00.ru/00ae1886 .
TIPeJICTaBICHUIA
[IpaxTuueckast padora Ne 6 1o 421
N bubmuorexa [JOK Pabora o 3ajanHOMY
53 teme "JKECTKOCTH BOJBI M METO/IBI
. " https://m.edsoo.ru/00aelae8  anroputmy
e€ ycTpaHeHHUS
4.1.4 bubmmnoreka [JOK VMmenune paborarts 1o
54 AmomMuHui nbsmorexa I p

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

IIany
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2.2 OOyuenue
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK I10CIIEI0BATEILHOMY
TUJIPOKCHIA https://m.edsoo.ru/00aelc64  BBIIOJIHEHUIO
JICCTBHH,
2.2 Bu6nnoreka LIOK YMmenue paboTaTh 110
56 Keneszo
https://m.edsoo.ru/00aeld86  rmiany
57 OKcubl, THAPOKCUIBI U COTTU 2.2 bu6mmoreka [IOK YMEHHUE CPaBHUBATh U
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6 = nenath BHIBOJIBI
58 O000I11IeHNE U CUCTEMATU3AIUS 2.2 yMeH#e 000011aTh 1
3HAHUHU JIeaTh BBIBOJIBI
[paktuueckas padora Ne 7. 4.3
59 Pemenne skcriepuMeHTaIbHBIX bubmnoreka LIOK Pa3Burie HaBBIKOB
3a7a4 o teme «Bakuelimnine https://m.edsoo.ru/00ae3de8 = camMOKOHTpOIS.
METaJUIbl U UX COCTUHCHUS
Brruucnenus no ypaBHeHUAM 4.3
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH 451
60 13 PEareHTOB JIaH B U30BITKE WIIN o Bu6nnoreka LIOK pa3BHUTHE JIOTHYECKOTO
COZIEPKUT IIpUMECH. BerunciieHus https://m.eds00.ru/00ael1750  MbIIIICHUS
MacCOBOH JOJH BBIX0OJIa POAYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS PasBuTne HaBBIKOB
3HAHUM CaMOKOHTPOJIS.
KonTponbnas padota Ne4 mo teme
. PasButue HaBBIKOB
62 «Bakueime MeTaIbl ¥ UX
CaMOKOHTPOJISI.
COCIUHCHHS
5.2 PazButune
BemectBa u matepuansl B bu6nmoreka [JOK
63 IIPOCTPAHCTBEHHBIX

MMOBCEAHEBHOM KM3HU YEIOBEKA

https://m.edso0.ru/00ae3f50

MPECTABICHUN
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64 XUMHYECKOE 3arps3HEHNE 1 5.2 bubnmoreka [JOK YMEHHE MPUMEHSTh

OKpYKarolllei cpebl https://m.eds0o.ru/00ae4270 = moJy4YeHHbIC 3HAHHS
5.2 pa3BUTHE

65 Ponb xumuu B penieHnu 1 bubnuoreka [IOK HPOCTpAHCTBEHHbIX

IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270 .
MIPEICTaBICHUM

66 PesepBHbIil ypok. O0001ICHHE U 1 bu6mmoreka [IOK Ymenue 00001aTE U
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a = geraTh BHIBOIKI

67 Pe3zepBHblii ypok. O6001IEHUE 1 1 bubmmoreka [IOK Pa3BuTue HaBBIKOB
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c = camMOKOHTpOIS.

68 Pe3zepBHbIii ypok. O6001IEHNE N 1 bubmmoreka [IOK Pa3BuTHE HaBBIKOB
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2 = camMOKOHTPOJISI.

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
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10.

11.

12.

13.
14.

15.

16.

Amux6eposa JI. 1O. Pykk H. C. Ilone3nas xumus 3agauu u ucrtopuu. — M.: Jlpoda,
2003. - 304.
I'a6puensn O. C. 3amaun mo XuMHUHM U crocoObl mx pemenus. 8-9 xmaccer / O.C.
INabpuensn, I1. B. Pemeros, N.I". OctopoymoB. — M.: JIpoda, 2004.-160.
Hesstkun B. B. Xumus s mo0o3HaTeNbHBIX WIH O YeM HE y3Haelb Ha ypoke / B. B.
Hessitkun, FO. M. JlsixoBa. — Spocnasib: Axkagemust pazputus, 2000. — 239.
EnsikoBa T. M. Baeknaccuas pabota mo xumun. — M.: JIpoda, 2004.
Onbrun O. A. OnbiTel 6e3 B3pbIBOB. — M.: Xumus, 1986. — 192.
OpxekoBckuil 1. A., Mensenes A.B., UypakoB A.B., Uypanos C.C. Bcepoccuiickas
XUMHYECKas OJUMMHaaa MKoibHUKOB: KHura mns yuurtens. — M.: Ilpocsemnienue,
1996. - 192 c.
[Mupkynues H.II. Onumnuaanele 3afaydl MO XUMUU. THUIBI 3aa4 U METOIBI UX
pewenus. — M.: Camoo6paszoBanue, 2000. — 160 c.
COopuuk 3amau Bceepoccuiickux omumnuan mno xumuu / B. B. Jlynun. — M.
HzparensctBo «OK3aMen», 2005. — 480 c.
Copokun B.B. u gp. 3agaum xumudeckux ojumnuaa.— M.: M3a-Bo MockoBCckoro
yHHUBepcureTa, 1989.
Copokun B.B., Curansko 1.B., CerueB 10.H., Yypanos C.C. CoBpemeHHast XuMus B
3a/1auax MeXIYHapOIHbIX onumnuazn. — M.: Xumus, 1993, — 288 c.
Xumus 8-11 knacc. Pernonanenbsie omummuanst 2000-2002 / O.C. T'abpuensH, A.H.
[Tponurenios, - M.: Jlpoda, 2005. — 287.
Yepnobennckas I'. M. BBeaenue B xumuto / I'. M. UepHoGenbckas, A. U. JlemeHTbeB. —
M.: Bimagoc, 2005. - 253.
http://olimp.distant.ru/ - nUcTaHIIMOHHAS OJIUMITHA/A IITKOJIBHUKOB, 33/JaHUSI M OTBETHI.
http://www.alhimik.ru - mone3usie coBeThl, 3 (HEKTHBIEC OMBITHI, XUMHUECKHE HOBOCTH,
BUPTYaIbHBIA PETIETUTOP.
http://www.alleng.ru/edu/chem6.htm - onuMmuagel MO XMMHMM, 3aJa4d M 3aJaHHS
ONTUMIIUAJ T10 XUMHUU PA3TUYHBIX JIET (C OTBETaMHU U PEIICHHUSIMH, U O€3 OTBETOB).
http://www.chem.msu.su/rus/olimp - 3agauu XUMHYECKUX OMUMITHAT. MeKTyHAPOTHbIE
oJIUMINHA/bI, MeHeneeBcKkass OJMMIIMA/NA, XHWMHUKO-MATEeMAaTHUYECKUE OJMMIIUA/IBI,
Bcepoccuiickue onuMmmuaael MKOJBHUKOB 1O xuMuu. Marepuansr 1997-2004r. B
OOJIBIITMHCTBE CITy4YacB 3aJIaHus ¢ PEIICHUsIMH, Kak npaBmiio, hopmara pdf, He 3a0yapre
moctaBuTh cede oot Acrobat Reader.
17.tasks.ceemat.ru - KHWTa-3aJavyHuK, TJC MOXXHO HAWTHU 3aJaHHUs C pa3TMYHBIX
OJIUMMHUAJ ¥ TYPHUPOB IKOJHLHHUKOB MO XUMHH. J[JI1 IIKOJbHUKOB W YYHTEIEH,
3aHUMAIOIIUXCS TOATOTOBKOM MIKOJIBHUKOB K OJIMMITHA/IAM
18.E.A. Epemun, H.E. Ky3pmenko «CnpaBoOYHHK IIKOJIBHMKA MO XxumuM 8-11 kiace,
M, «Ipocar, 2000 r.
19.J1.Y0. AnukGepoBa «3anumarenbHas xumus», M, «ACT — Ipeccy, 2002r.
20.A.E. CaBenbeB. OCHOBHbBIEC MOHSTHS U 3aKOHBI XUMUU. XUMUUYECKHE PEAKIIUU. —

M.: Jlpoda, 2008
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http://www.alhimik.ru/
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http://tasks.ceemat.ru/dir/124/

20. bomnpoit cripaBoYHUK XuMUs. 15 MKOIBHUKOB M MOCTYMAIOMMX B By3bl COCT. AHApeeBa
JLA. M.»

Hpodax. 2004

21 . T'abpuensa O.C . Xumus 9 knacc. YueOHUK ;s

obmieo0pazoBarenbHBIX Yupexacauii M.» poda». 2006 300c .

22. Tapa H.H. 3yeBa M.B. KonTposbHbie 1 ipoBepouHbie paboThl o Xxumuu 10-11 k. M.»
Hpodax. 2000 4

INomendap6 AJI. Xogakos F0.B. COopHEK 3a1a4 ¥ yIIpaKHEHUH 110 XUMHUHA M. «

1 1pocsemenuey». 1978

23. Enunbiii rocynapctBeHHBIN 3k3aMeH 2006 . XumMus. Y4eOHO-TpEHUPOBOYHBIE MaTepHa3hl
J1351 OJITOTOBKHU

yuamxces. Poco6p - nanzop, MCOII- m: UnTennekt-11,entp .2006 288c.

24 Xomuenko UT. Obmas xumus COOpHUK 3a/1a4 B ynpaxHeHu. Y4aeOHnoe mocodue M. OO0 «
U3n-80 HoBast Boaa» 1999256¢

25. Xumus ExenenmenpHas MeTonudeckas rasera qHsS yuurened xumuu M3a-Bo « IlepBoe
CeHTa0psi»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.®enepanbHbIl KOMIOHEHT TOCYJapCTBEHHOTO CTaHIapTa o0IIero oopa3oBaHusl,
YTBEpKIEHHBIH npukazoM MunooOpazoanus PO Ne 1089 ot 09.03.2004;

2.®enepanbHbId Oa3UCHBINA yUeOHBIN MIIaH AJIs CpeHETo (TMOTHOro) 001ero oopazoBaHus,
yTBEepkKAeHHbIN NprukazoM MunoOpazoBanus PO Ne 1312 ot 05.03. 2004;

3..IIuceMo MunucrepcTBa oopazoBanus U Hayku oT 19.12.2012 Ne 1067 «O yTBepkaeHUH
deneparbHOTO MepevHs yueOHUKOB peKoMeH10BaHHbIX Ha 2012-2013 y4yeOHbIi To1»

4. Aprtopckas mnporpamma O.C.I'abpuensn Ilporpamma kypca xumum juist 8-11 kiaccoB
oOmeoOpa3oBarenbHblx yupexaeHudt / O.C.I'abpuensH. — 7-e usnanue, nepepaboTaHHOE U
nononHeHHoe — M.: [Ipoda, 2010r.) ¢ yuérom nmpuMepHOW MporpamMmbl CpeIHero (IOJHOTO)
oOmiero oOpa3zoBaHMs MO XWUMHUHM (0a30BBI YpOBEHb), PEKOMEHJOBAHHOIO MMHHUCTEPCTBOM
obpazoBanusi u Hayku P® wu nemapramenTtom oOpa3zoBanus, TroMeHCKoW oOmacT K
UCIOJIb30BaHUIO B 00pa3oBarenbHOM npouecce B 2012-2013 yyeOHoM roay.

5. Xumus. Oprannueckas xumust. 10 kinace: yued. uig o01eoOpa3oBar. yupexaeHuil: 0a30BbIi
yposenb/ O.C. I'abpuensna «Xumus. 10 knace. bazoBsiit ypoBeHb». «poda», 2009. .

6.badbkoB A.b., IlomkoB B.A.- OO6mas wu Heopranuueckas xumus: Ilocobue st
CTapIIEKIaCCHUKOB U abutypueHtoB. M.IIpocsemienue, 2004 — 384 c.

7.Ky3smenko H.E., Epemun B.B Hawama xumuu. Yue6. mocobue isi CTapIICKIACCHUKOB U
NOCTYMAONIMX B By3bl.. — M.: [Ipoda, 2001. — 324 c.

8.EI'3-2008: Xumusi: peanpHbie 3amanus: / aBT.-cocT. Kopomenko A.C., Caactuna M.I'.- M.:
ACT:Actpens, 2008.-94c. — (denepanbHbIi UHCTUTYT NeJarornyecKux
u3Mmepenuil).Bupryanpnas mkona Kupwina u Medoaus. Ypoku xumuu. 10-11 kmacesl. — M.:
000 «Kupunn u Medoauii», 2004

9.Xumus. MyneTuMeauitHoe yuyeOHoe nocodue HoBoro obpasma. — M.: 3AO Ilpocsemienue-
MEJIUA, 2005.

10.ITporpammel 061ieo0OpazoBaTenbHbIX YupexaeHuid. Xumus. ['apa H.H.—
M.IIpocsemenne,2008. -56c¢.

11.Pamenkuit A.M. KoaTtponsabie padotsl o xumuu B 10-11 kmaccax: mocoOue a1 yaurTens. —
M.: Ilpocsemenue, 2006. — 96 c.

12.I'apa H.H. Xumus: ypoku B 10 ki1.: mocobue myst yuutens. — M.: [Ipocsemenue, 2008. — 11 c.
13.I'abpuensa O.C., OctpoymoB W.I'. ObOmass xumusi B TecTax, 3ajadax, ynpaxHeHusx. 10
kiacc: Yueb. mocobue qy1s odeodpaszonar. yapexaeHuit. - M.: Ipoda, 2003.- 304c.



14.Papneuxuit A.M., I'opmikosa B.II., Kpyrnukosa JI.H. /lunakTuueckuil matepuan 1o XUMHUHU
s 10-11 xmaccoB: mocobue st yuutens. — M.: [IpocBemenue, 2004. — 79 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

NHTEPHET



o

«Enunas xomnexkuus Luppossix O6pazoBaTenbHbIXx PecypcoBy» (Habop mudpoBbIxX
pecypcos k yueonukam O.C. 'abpuensua) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — xypuan «Xumus».
http://him.1september.ru/urok/- Marepuaisl K ypoky. Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/1aH CalT, ObLIM OMYOJMKOBAHBI B XKypHaje « XUMHU». ABTOpaMH caiiTa
npojenana oospIias paboTa Mo CHCTEMaTU3NPOBAHUIO TA3ETHBIX CTaTel ¢ y4éTOM
IIKOJIbHOM Yy4eOHO# mporpaMmbl 1o npeamety "Xumus'.

www.edios.ru — Di0c — HeHTP AUCTAaHIMOHHOTO 00pa30BaHHs
www.km.ru/education - yqyeOHbIe MaTepHabl U ClIOBapu Ha caiite «Kupuiut u
Medoauii»

http://djvu-inf.narod.ru/ - snekrponnas OubIHOTEKA
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