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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMWI K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIECIIIUU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpeayCcMaTPUBAET PACIpPENECICHUE €ro IO KiaccaM U CTPYKTYpUPOBAHHUE IO
paznenaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
O0COOEHHOCTEM  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pesynbrataMm oOy4eHHs] XUMUHU Ha YPOBHE IeJIel N3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CJIYKUT OCHOBOU i (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTepPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XHMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOW Yy4yeOHOW  JeATENbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKAX YMEHUN, HEOOXOIMMBIX KaKk B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTU 00YYaIOLUXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM 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 XUMHH.

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 MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOrO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (GYHKIUU OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HaHUU — BaXHEUIIUX (PAaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX TMOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢opMUpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaOIIIer0o MHUpa, MCIOJB3ysl 3HAHWS U OIBIT, MOJYYCHHbIE NPH H3yUYECHUHU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro TMOBEAECHUS B OBITY M TPYAOBOM JEATEIbHOCTH B UEIIX
COXPaHEHHS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(uUiIs U HAMpaBIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3zoBanus, coctasisieT 170 gacos: B 8 kinacce — 102 gaca (3
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeToAax MO3HAHMS B XMMHH. UHCTBIE BEHIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

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

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYJOH, MpaBuiIaMH paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHJACHCALMS BOJABI) U XMMHYECKUX (FOPEHHE CBEYH, ITPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUe TUIPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHWE  pEe3yJbTaTOB  IPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. HaxokneHue kuciaopojna B Hpupone, (pU3MUECKHE U XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TemnoBoit 3¢(deKT XUMHUECKONW peaklnud, TePMOXMMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKUEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOALI. OCHOBaHHS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccudukamms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XMUMHYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOWMCTB KHUCJIOpOJa, HaOIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoOeHcTBrEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeicTBua okcuaa mead (1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COCTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

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

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. Ou3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyniaM U MepUuoiaM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUUYECKUX AJIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C pPACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(dukaus, TMepUoJUIHOCTh, HAOII0ICHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €IUHUILIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHEHUN B COOTBETCTBHMU C TIOJOKEHHUEM 3JIEeMEHTOB B llepuoanueckoit
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBienue YPaBHEHHUI



OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAAMHU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBET€ TMPEJACTABICHUH 00 3JIEKTPOJIUTHUYCCKON
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), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  MPU3HAKKM  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOINIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIHMe XJIOpPUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOmOPO, CTpoeHHE, (PU3MUYECKUE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMyyeHue U npuMenenue. Conu aMMOHMUS,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEU(pUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukammuu ¢docdopa, ¢uzNUECKUEe M XMMHUECKHE CBOWCTBA.
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,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpoAd,  aUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJOTMYecKHe MpoOJIeMbl, CBA3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, MTaPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOAOPOAOB (yroib, HNPUPOAHBIA ra3, HedTb),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBONCTBA, MOJIYYEHUE U
npumenenue. CoenuHeHHs KpeMHusi B mpupozge. OOmue mnpeactaBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITy, B IPOMBIIUICHHOCTU. BakHeWIne CTPOUTEIbHbIE MaTEpHAIbl: KEpaMUKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COCAUHEHUSMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
UMOH U HaOJIOJeHHE MpHU3HaKa €€ NPOTEKaHUs, O3HAKOMJICHHE C (PU3HUYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHE MPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosiokeHus B llepuomuueckon cucreme xumuuyeckux ssemeHtos [[. .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. [loHsTHe O KOPpO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnpl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJIEHHE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumMudeckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIoMUHUN: TIo10keHKEe B [leproIndecKoi CucTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoeHHE aToMma, HaxOXJIeHUE B mnpupoae. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3NYECKUMHU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHHUS KEJIE3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalusg M Kajblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOW JKM3HU 4YeJIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xuMun B perieHu# 3K0JI0THYECKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJYIPOBOHUKY, AUDIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

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



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALM U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUI0, MOHUMAHWs 3HAYCHHUS XUMHUYECKOM HAyKU B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax H MpPaBUJIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUH YYEOHbIX, MO3HABATEIbHBIX 3a/ay, BBINOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JJI1 TOHUMaHUsl CYIIHOCTU HAYyYHOH KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOTUMBIE Ui OOBACHEHHUs HAOIOJAaeMBIX MPOIECCOB U SIBJICHHIH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
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) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaTbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHUHM, OCO3HAHHBIA BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPO(PECCUOHATILHOM CpejIe;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOAHON CPEIION, I MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIC), KOTOphIE oOecmeunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH JJIsl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIIHM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieaoBare/bCKHe JeiCTBUS.

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

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPraHU3AMU M TPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIIEHWBATH MPOTHBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BAaHUS  HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIMSIMU;

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

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

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  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX M NMCBMEHHBIX TEKCTaX; JEJaTh IPE3EHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPeKTuBHBIE CTOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pE3ysbTaTa 3asBICHHOW 1I€JIM, YMEHUE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

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



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kj1acce npeMeTHbIE 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), BAJIEGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COSTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAS W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEUIESCTB U UX MPEBPAIICHUMN;

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

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJacCy COEIUHEHHM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX ToJiokeHusi B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynmna)», Manesie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB U 3apsij A/Ipa, 00IIee YuCIIO dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTEepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYCHHUIO MU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIOYCH W KUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDBJIEKTPOJIUTHI, JJIEKTPOIUTHYECKAS IUCCOLMALMA, PEAKUUH HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKass CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSThH 3TU TIOHATHUSA MPU OMUCAHUM BEIIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmysaaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3ivyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» W «moOoudHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX 1O JJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

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

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEXK]Ty BEIICCTBAMHU PA3IMIHBIX KJIACCOB,;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBpAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBuUja  MOJb30BaHHWA  XMMHYECKOM  MOCYAOW M
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIWH, TOATBEP)KIAIOIINE  KAa4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
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

YeJIoBeKa

12 BertectBa 1 xuumudeckue 93 1 0 bubnunoreka LIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro o pasneny 28

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 12 0 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 12 0 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 10 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIacChl 15 1 1 bubnuotexa [JOK

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

Hroro no paszneny 49

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€akKIuu



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 1 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b. BuGmorexa LOK

32 OxicamTenbHo- 14 https://m.edso0.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro mo paszery 25 E;I[inlpllr(r)f:;(si? rouﬁf4l837c
PesepBHOE Bpems 0 bubmorexa OK

https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 102

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 6 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 5 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 10 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 21
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 3 0 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 8 0 0 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmnsl. A30T, pochop u ux 8 0 1 bubmmorexa LIOK
' 2 ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 9 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 28



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

Pa3gen 3. MeTauibl M HX COeIMHEHUA

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 12
3 AKHEHIINE METAJUIBI U UX COCTUHEHUS httos://m.eds0o.ru/7f413636
Hroro mo pazueny 16
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 0 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 INIVIAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoxka Kontpoabubie IIpakTuyeckue A op
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[Ipenmer xumun. XuMus Kak 4acTh
ecTecTBO3HaHus. BerecTBa u ux
coiictBa. JIa0 onbiT Ne 1 «3yuenue
1 ¢u3nvecknx cBOMCTB BemiecTB» [lem 1 0 0 bubmmorexa LHOK
HI https://m.edsoo.ru/ff0d210c
onbIT: «Komnekiuu Ten u3
Kere3a,alFOMUHHMS, CTEKIIay,
CIIPaBOYHHMKHU
bu6mmorexa [IOK
2 [TonsiTHe 0 MeTOAaX TTO3HAHUS B XUMHH 1 0 0
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBuna
paboThl B 1a00paTOpUU U IPUEMBI bubnuoteka [JOK
3 1 0 1
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
Yucrtele BemecTna U cmecu. CrnocoObl
paznenenus cmeceil. Jlad omnbiT Ne 2 bubnnoreka [JOK
4 . 1 0 0
Pa3nenenne cmecel. Paznenenne cmecu https://m.edsoo.ru/ff0d26ca
C TIOMOIIbIO MarHUTa
[TpakTuueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa [JOK
N PHMEP https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIN)»
6 duznyecKkue 1 XUuMUUECKHE SBICHUS. 1 0 0 bubmuorexa [JOK

Xumunyeckue peakuuu. JIab onbit Ne 3

https://m.edsoo.ru/ff0d2a6¢c



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

«[Tpumepbl GPU3NIECKUX U XUMHYECKHX
SABJICHUI

ATOMBI, MOJICKYJIbI 1 NOHBI. I[GM OIIBIT:

bu6mmoreka [IOK

7 «Hcnapenune BOIBI, OB,
P AR, AYX https://m.edsoo.ru/ff0d2be8
CMEIIMBAHUE BEILIECTBY
BemecTBa MOJIEKYISIPHOTO H
8 HEMOJICKYJIIPHOTO CTPOCHHS bubmorexa HOK
yp p B ' https://m.edsoo.ru/ff0d2a6c
Kpucrannmueckue pemeTku.
XHUMHYECKHUE JIEMECHTBI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX JIEMEHTOB.
9 Mertasbl 1 HemeTauibl. JIa0. ombIT Ne bubmuorexa [JOK
4 Onucanue (HU3NUECKUX CBOWCTB https://m.edsoo.ru/ff0d2d50
00pa3IoB HEOPTAHUYECKUX BEIIECTB —
METaJUIOB U HEMETAJIJIOB.
[IpocThie u ciioXxHBIC BemiecTBa. JIao.
10 ombIT Ne 5 3HakoMCcTBO ¢ oOpasmaMu bubnorexa [IOK
i P https://m.edsoo.ru/ff0d2eae
MIPOCTHIX U CIIOKHBIX BEUIECTB.
11 OTHOCUTENbHAs aTOMHAs Macca bubnuotexa [JOK
XAMHYECKOIO DJIEMEHTA. https://m.edsoo.ru/ff0d323c
12 Xumunueckue gpopmyisl. UHaekc. bubnuoreka [IOK
Koapdpunuent https://m.edsoo.ru/ff0d350c
OTHOCUTENBbHAs MOJIEKYJISIpHAsl Macca
13 BEIECTBA. BhIUnCIEHUS MOJIEKYIIPHOI bubnunoreka [JOK
MAacChI BEIIeCTBa 10 XUMHUYECKUM https://m.edsoo.ru/ff0d5230
dbopmynam.
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB.
. N bubmuorexa [JOK
14 KauecTBeHHBIN U KOIMYECTBEHHBIN

COCTaB BC€IICCTBA.

https://m.edsoo.ru/ff0d37fa



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
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

MaccoBas 011 XUMHYSCKOro dJIEMEHTa

bubmuoreka [JOK

15
B COCTUHEHUU. https://m.edsoo.ru/ff0d3al6
Pemenue 3agaq: Briuncinenne
16 MacCOBOM JOJIM DJIEMEHTOB B bubmmorexa [IOK
A https://m.edso0.ru/ff0d3b8s
COEIUHEHNU.
Penrenue 3amau: Ycra”HoBieHHE
17 npocreien GopmMysbl BEIIeCTBa 0 bubmorexa HOK
p pMY. = https://m.edsoo.ru/ff0d5708
MAacCOBBIM JOJISIM DJIEMEHTOB.
3aK0H HOCTOSHCTBA COCTaBa BELIECTB.
BajleHTHOCTS XUMHUYECKUX DIIEMEHTOB.
18 Cocrasnenue ¢GpopMyIl O BaIEHTHOCTH bubmorexa LHOK
pMY. o https://m.edsoo.ru/ff0d3f34
JIa6. oIt Ne 6 Co3nanue mojaeieit
MOJIEKYJI (II1apOCTEP>KHEBBIX )
19 Onpenenenue BaJEHTHOCTH 1O bu6mmorexa [IOK
dbopmynam. https://m.edsoo.ru/ff0d40c4
20 ATOMHO-MOJIEKYIISIPHOE YUECHUE bubmmorexa [TOK
yAp yi ' https://m.edsoo.ru/ff0d4290
21 Moiie- eqUHAIA KOJTUYECTBA BEILIECTBA bubmorexa [TOK
FHHHTL B ’ https://m.edsoo.ru/ff0d448e
Monapnas macca. em: «Ilokas
22 I(OJ'IJ'ICI;)( WU BE ecflla KOJIMYECTBOM bubmmorexa [TOK
H B https://m.edsoo.ru/ff0d4614
BelecTsa 1 MOJIbY
3aK0H COXpaHEHUsI MaCcChl BEIIECTB.
23 Hewm or. [ToareepkieHne 3aKoHa bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d497a
COXPaHEHUS MACChI BELIIECTB.
bu6mmorexa [IOK
24 X .
MMITECCKHC YPaBHEHHA https://m.edsoo.ru/ff0d4790
25 XUMHUYECKUE ypaBHEHUS. bubnnorexa [JOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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Knaccudukanuss XUMHYECKUX peaKIIHii
(coenuHeHUs, Pa3I0KEHUS, 3aMEIICHHS,
obmena). JIab ombT. Ne 7 Paznoskenue

https://m.edsoo.ru/ff0d4c4a

bubmuoreka [JOK

26 ocHoBHoro kapoonara meau (I1). https://m.edsoo.ru/ff0d4ae2
JIa0.ombiT. Ne 8 Peakus 3amerneHus
ME/TU HKEJIE30M.

M. B. JIoMOHOCOB — y4€HBIi-

97 sHIMKIoneaucT. O600IaImui ypoK bu6mmorexa [IOK
o TeMe «llepBoHavasibHbIE https://m.edsoo.ru/ff0d4ddo
XUMHUYECKHUE TTOHITHS
KonTtponbsnast padora Ne 1 o teme

28 «lIepBoHauanbHbIE XUMUYECKUE bubnuorexa [JOK
HoHATHA. BellecTBa U XUMUYECKHE https://m.edsoo.ru/ff0d4dd0
peaKIum

29 Kucnopon, ero o61mas xapakrepucTuka, bubnuotexa [JOK
CIOCOOBI TIOJTYYEHHUS. https://m.edsoo.ru/ff0d50d2
Du3nYeCcKne 1 XUMAYECKUE CBOMCTBA
kuciopoja. Jlem onwit.Ilonyuenue u bubnunorexa [JOK

30
coOMpaHue KUCIOPO1a METOAOM https://m.edsoo.ru/ff0d4dd0
BBITECHEHUS BO3/yXa M BOJIBI
XUMHUYECKUE CBOWCTBA KUCIOPOA.

31 Oxkcuipl ( orpesiesieHne, COCTasB, bubnmnorexa [JOK
Ha3BaHus ). JIab ombiT Ne 9 3HakoMcTBO https://m.edsoo.ru/ff0d4f42
¢ oOpa3iamMu OKCHJIOB.

39 Oxkcunsl ( onpeneneHne, COCTaB, bubnmoreka [JOK
Ha3BaHUA ) https://m.edsoo.ru/ff0d542e

33 [Ipumenenue kucnopona. Kpyrosopor bubnmuotexa [JOK

KHCII0pOJia B IpUpoie. JleM. onbIt

https://m.edsoo.ru/ff0d55a0
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Habmronenne B3auMoIeiiCTBUS BEILIECTB
C KHCIIOPOJIOM U YCIIOBHS
BO3HUKHOBEHUS M MTPEKPAIICHUS
ropeHus (moxapa).

[IpakTuueckas padora Ne 3 o reme

34 «[lonydyenue u coOupanue KHCIOPOaa, bubmiorexa LIOK
N https://m.edsoo.ru/ff0d5708
U3YYEHHUE €ro CBOMCTB)
bu6mmorexa [IOK
35 O30H. A .
SOH- AJIIOTPOTIHA KHCIOpOAa https://m.edsoo.ru/ff0d587a
Bo3ayx u ero cocras. 3amura
36 aTMoc(epHOro Bo3ayxa oT bubnuorexa [JOK
3arpszaenuit. TorumBo (HedTh, yrois U https://m.edsoo.ru/ff0d59e2
METaH).
37 Pacuérbl mo XuMHUYECKUM YpaBHEHUSIM bubnuorexa LIOK
https://m.edsoo.ru/ff0d5b40
b K
38 Pacu€Tpl Mo XMMHUYECKUM YpaBHEHUSAM Hommoreka LO
https://m.edsoo.ru/ff0d5eba
b K
39 Pacu€Tpl Mo XMMHUYECKUM YpaBHEHUSIM Hommoreka LO
https://m.edsoo.ru/ff0d6342
TennoBoii 3¢ ekt XuMuueckoit
40 peaxuyy, OHATHE O TEPMOXUMUYECKOM bubnnorexka [JOK
YPaBHEHUH, DK30- U SHAOTEPMUYECKUX https://m.edsoo.ru/ff0d664e
peaKIusax
Bonopon-sneMeHT u npocroe
b K
41 BEIIECTBO, O0IIast XapaKTePUCTHKA, uomHoreka LO
https://m.edsoo.ru/ff0d664e
HAaxXO0JIEHUE B MPUPOJIE.
DuU3nYECKUe U XUMUYECKUE CBOMCTBA Bu6 OK
42 BOJIOpO/a, TPUMEHEHHE. nomotexa 11

Hemounctpanuu: [Tonydyenue,

https://m.edsoo.ru/ff0d67ca
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coOMpaHue U pacrio3HaBaHUE BOJIOPO/IA.

B3aumoneiicTBre Bo1opoJia ¢ OKCHIIOM
memu (11).

43 Kucnotsl ( onpenenenue, GopMyIbl, bubnunoreka [HOK
KJIacCU(pUKAIUS ) https://m.edsoo.ru/ff0d67ca
Kucnots! ( onpenenenue, GopmyIibl, bubmuorexa [JOK

44
Kyaccudukanms ) https://m.edsoo.ru/ffOdfee2

45 Conu ( cpeqHue: onpeneseHue, CoCcTaB, bubnuorexa [JOK
Ha3BaHUsA) https://m.edsoo.ru/ff0dfee2

46 Comnu ( cpegHue: onpeneaeHue, CocTas, bubnnoreka [JOK
Ha3BaHus). Conu (KUCIbIE) MOHITHE https://m.edsoo.ru/00ad9474
CrniocoObI moy4eHus BOAOPOia B

47 naboparopuu. JlaGopaTopHsIii onbIT No bubnnoreka [JOK
10: B3aumopeicTBre KUCIOT ¢ https://m.edsoo.ru/00ad9b7c
MeTaJUIaMH.

[Tpaktuyeckas padora Ne 4 o Teme
48 «[Tomyuenue u cobupanue BoJ10poJa, bubmmorexa LIOK
N https://m.edsoo.ru/00ad9a50
M3Y4YEHUE €r0 CBOMCTB)

49 MounsipHblii 00BEM Ta3a. bubnnorexka [JOK
OTHOCuUTENbHAs IIOTHOCTh T'a30B https://m.edsoo.ru/00ad9ch2

50 3akoH ABoranpo. Pemenue 3a1a4 o bu6mmoreka [JOK
TeMe «MoJapHBIi 00BEM Tazay. https://m.edsoo.ru/00ad9ela
Brruncnenus o0bEMa, KoJIMUeCcTBa

51 BEIL[ECTBA ra3a Mo U3BECTHOMY bubmuorexa [JOK
KOJIMYECTBY BEIIECTBA MUJIN Macce B https://m.edsoo.ru/00ad9ffa
VXP.

59 Boruucienust 00bEMOB ra3oB 1o bu6mmoreka [IOK

YpaBHCHHUIO pCAKIIMN HAa OCHOBC 3dKOHA

https://m.edsoo.ru/00ada52¢
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00BEMHBIX OTHOILIEHUI Ta30B

Bona: coctaB, ¢puzndeckue CBONCTBA,

bu6mmoreka [IOK

53 HaXO0XJICHUE B IPHUPO/IE, CITIOCOOBI
A PHPOA https://m.edsoo.ru/00ada52c
OYMCTKH.
XUMHYECKHE CBOMCTBA BOJBI.
54 JemoHcTpanuu: B3aumopaelicTBue Bobl Bubmaorexa ITOK
P i https://m.edsoo.ru/00ada342
¢ MeTajulaMH (HaTPUEM U KaJIbIIUEM).

55 OcHoBanus ( onpezieNieHue, COCTaB, bubnuorexa [JOK
HOMEHKJIaTypa, Kjiaccudukamus ) https://m.edsoo.ru/00ada6bc
Xumudeckre cBoiicTBa Boapl. IlonsaTue
00 nunaukaTopax. JleMoncrpamuu: bubnuorexa [JOK

56
HccnenoBanue pacTBOpOB KUCIIOT U https://m.edsoo.ru/00ada824
IIEJI0YEH C ITOMOIIBI0 HHIUKATOPOB.

Bopa-pactBoputeins. PacTBopsl. .
Hacplmennsie ¥ HeHACHIIIIEHHbBIE

57 pactBopsl. JIabopaTtopHsIit onbIT Ne 11 bubnuoteka [JOK
Hccnenosanme ocodbeHHOCTEN https://m.edsoo.ru/00ada96e
pPacTBOPEHHS BEILIECTB C Pa3IUnIHON
pPacTBOPUMOCTHIO.

MaccoBas 107151 paCTBOPEHHOTO
BenlecTBa. JlaboparopHslii onbiT Ne 12
58 [IpuroroBieHre pacTBOPOB C bubmorera [JOK
P . N P 1? . https://m.edsoo.ru/00adaab8
onpeaenéHHON MaccoBOM Jomeit
pPacTBOPEHHOTO BEIIECTBA.
Perrenne 3aa4 ¢ UCIOJIB30BaHUEM
59 noHsATUs «MaccoBas 10 bubmorexa [JOK
. https://m.edsoo.ru/00adac34
PacTBOPEHHOTO BEIIECTBA
bu6mmoreka [JOK
60 [TpakTudeckas padora Ne 5 o Teme 1

https://m.edsoo.ru/00adaab8
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«IpuroroBiieHHE PACTBOPOB C
onpeaes€HHON MacCOBOM J10J1eH
PacTBOPEHHOTO BEIIIECTBAY

61 O06o00mammull ypok mo TeMam bubnunoreka [HOK
«Kucnopoa. Bogopoa. Bona.» https://m.edsoo.ru/00adaab9

62 Kontpoinbnas padota No2 o teme bubnnoreka [HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/00adae28

bubmuorexa [JOK

63 Knaccnduranms oxkennos https://m.edso0.ru/00adb076

64 CBOMCTBa OCHOBHBIX OKCHIOB Bubmorexa ITOK

https://m.edso0.ru/00adb076

65 CBolicTBa OCHOBHBIX OKCHIIOB bubnnorexa [IOK

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

66 CBolicTBa KMCIIOTHBIX OKCHJIOB bubnmorexa [IOK

https://m.edsoo.ru/00adb33c
. bubnuotexa [JOK

67 CBOHCTBa aMQOTEPHEIX OKCHIOB https://m.edso0.ru/00ad9ch?2
XHUMHUYEeCKHE CBONCTBA KUCIIOT .

JlaGopaTtopusbrit onbiT Ne 13, 14

68 OmnpeneneHne pacTBOPOB KHUCIIOT € bubmorexa HOK

https://m.edsoo.ru/ff0d61c6
MOMOIIbI0 UHAUKATOPOB. 3yueHue
B3aUMOJICHCTBUS KHCIIOT C METAJIJIaMHU.
XHUMHUYECKHE CBOMCTBA KHCIIOT.

69 JlaGopaTtopusbrit ombiT Ne 15 bubnmuotexa [JOK
BzaumopeiicTBue pacTBopa cepHOit https://m.edsoo.ru/ff0d542e
KUCIOTHI ¢ okcuaom meau ().

XHUMHUYEeCKHe CBOMCTBA OCHOBAHUM.
70 Jlaboparopuserit Nel6 Onpenenenue bubmmorexa [JOK

PacTBOPOB IIEIOYCH C TOMOIIBIO

https://m.edsoo.ru/ff0d542e
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VHJIUKAaTOPOB.

XUMHAYECKHE CBOMCTBAa OCHOBAHUH.

bu6mmoreka [IOK
71 Jlaboparopusrtii onbiT Ne 17 [Tonydenne
patop . i https://m.edsoo.ru/ff0d542e
HEPacTBOPUMBIX OCHOBAHH.
72 XUMHYECKUE CBOMCTBA COJEH bubmmorexa LIOK
' https://m.edsoo.ru/ff0d542e
XUMHUYECKUE CBOMCTBA COJIEH.
Jlaboparopuslii onbiT Ne 18 bubnnoreka [JOK

73
BriTecHeHHe 0JTHOrO MeTasuia APyrum https://m.edsoo.ru/ff0d542e
U3 pacTBOpa COJIH.

74 I'eneTnueckas CBsA3b MEXKIY KiacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHEHUN. https://m.edsoo.ru/ff0d542e
[IpakTuueckast padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK

75
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX https://m.edsoo.ru/ff0d542e
COEIUHEHUIN»

bu6mmoreka [IOK
76 O06o01IeHre u crucTeMaTu3alus 3HaHu|
B & https://m.edsoo.ru/ff0d542e
KonTponsHnas padora Ne3 no teme
77 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/ff0d542e
COETMHEHU I
[TepBbie MOMBITKY KIacCUpUKAITTT
XUMUYECKUX AieMeHTOB. [loHsaTue o

78 IPYIIIAaxX CXOIHBIX AJIEMEHTOB. bubnnoreka [JOK
JemoHcTpanuu: Bzanmoneicteue https://m.edsoo.ru/ff0d542e
TUAPOKCHU/IA IIMHKA C paCTBOpaMU
KHUCJIOT U IIEJIOYEH.

bubnmuotexa [JOK
79 [Iepuoanueckuii 3aKoH u nonmoreka L1

https://m.edsoo.ru/ff0d542e
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nepuoanueckas cucrema .M.
Meupeneena

CtpyKTypa NepuoaNIeCcKOi CUCTEMBI

bu6mmoreka [IOK

80 J.1. MenneneeBa. Maijibic B OOJIbIIIHE httos://m.edsoo.ru/f0d542e
TIEPHOIBI
CrpyKTypa NepuoANYECKON CUCTEMBI
81 I[.II/)I?]KMZEI[GJIGPGBEI.FI)YHHH u bubmorexa HOK
https://m.edsoo.ru/ff0d542e
MOATPYTITIBL.
82 Cocras aToma ¥ aTOMHOTO fA1Ipa. bubnnorexa [HOK
N3otonbl https://m.edsoo.ru/ff0d542e
83 CtpoeHHe ICKTPOHHON 000JI0UKH bubnuorexa [JOK
aTOMOB 3JIEMEHTOB MAJIbIX IEPUOIOB https://m.edsoo.ru/ff0d542e
84 CtpoeHue 3IeKTPOHHON 000JI0YKH bubnnoreka [JOK
aTOMOB 3JIEMEHTOB OOJIBLINX MEPUOIOB https://m.edsoo.ru/ff0d542e
Knaccudukanus 31eMeHTOB Ha OCHOBE
cTpoeHus ux atomoB. [lepuoauueckoe
M3MEHEHHE HEKOTOPBIX XapaKTePUCTHK
85 Y CBOMCTB aTOMOB XUMHYECKHUX bubmuorexa [JOK
AJIEMEHTOB B MAJIBIX M OOJBIINX https://m.edsoo.ru/ff0d542e
nepuogax . Jlaboparopuslit onbiT Ne 19
O3HakomiIeHHE ¢ 00pa3laMy METaJIOB
Y HEMETaJJIOB
[lepnonnueckoe U3MEHEHNE HEKOTOPBIX
XapaKTepUCTHK U CBOWCTB aTOMOB bubmuorexa [IOK
86
XUMHYECKHUX DJIEMEHTOB B IJIaBHBIX https://m.edsoo.ru/ff0d542e
MOArpyTIIax
g7 XapakTeprucTUKa XMMUYECKOTO bub6nuorexa [IOK

9JICMCHTA I10 €TI0 IMOJIOXKCHHUIO B

https://m.edsoo.ru/ff0d542e
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[Tepnonnueckoii cucreme /1. U.
Meupeneena

3nauenue [lepuoanueckoro 3akoHa st
pa3BuTus Hayku U npaktuku. . WM.

bu6mmoreka [IOK

88
MenpeneeB — y4€HbIN, [1€1ArOT U https://m.edsoo.ru/ff0d542e
rpakJIaHUH
89 DJIEKTPOOTPUIIATEILHOCTh aTOMOB bubnunoreka [HOK
XUMHYECKHUX IJICMEHTOB https://m.edsoo.ru/ff0d542e
KoBasieHTHast HEMOJsApHAsS XUMUYECKas
cBs3b. JIeMOHCTpaIuu:
90 Mo enill OBaHI/IIe) cli OCHUS MOJICKYII bubmorexa [JOK
AeIHp p B y https://m.edsoo.ru/ff0d542e
IIPU IOMOIIY PUCYHKOB, MOJIETIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (HhOPMYIT
01 KoBasieHTHas nosisipHas XuMu4ueckas bubnuorexa [JOK
CBSI3b. https://m.edsoo.ru/ff0d542e
bu6mmorexa [IOK
92 " .
OHHAT XHMITICCRAT CBASE https://m.edsoo.ru/ff0d542e
93 BaneHTHOCTD U CTENIEHb OKUCIICHUS bubmorexa HOK
' https://m.edsoo.ru/ff0d542e
94 OmnpeneneHnue CTENEHN OKUCICHUS bubnnorexka [JOK
aTOMOB B COEJIUHEHUSIX. https://m.edsoo.ru/ff0d542e
95 Cocranenue Gopmyst 1o CTeeHH bubnuoteka [JOK
OKHCJICHUS https://m.edsoo.ru/ff0d542e
[ToHsATHE 00 OKHCIUTEIHLHO-
96 BOCCTAaHOBUTEIbHBIX PEAKLIAIX bubmorexa HOK
PEAKIIX. https://m.edsoo.ru/ff0d542e
[Iporecchl OKMUCIECHUS-BOCCTAHOBICHUS
97 [ToHsATHE 00 OKMCIUTEIBHO- bu6mmoreka [IOK

BOCCTAHOBHUTCIIbHBIX PCAKIIHUAX.

https://m.edsoo.ru/ff0d542e
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Hpoueccm OKHCJICHHUA-BOCCTAHOBJICHUA

[Tonsitrie 06 OKUCIUTETHHO-
BOCCTAHOBHUTCIIbHBIX PCAKIIHUAX.
IIpoueccol okucneHus-

BOCCTaHOBJEHUS. JleMOHCTpanuu: bubmuoreka [JOK
98 1
OIBITHI, WJUTIOCTPUPYIOLIUE TPUMEPDI https://m.edsoo.ru/ff0d542e
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX
peakiuii (ropeHue, peakiuu
Pa3IoKCHUS, COCTMHECHHUS )
O0600maImui ypoK 1Mo TemMe
99 ((XI/IMIITIIIIeCIIiIaSI 031;231, Ctpoenue 1 bubmorexa [JOK
TP https://m.edsoo.ru/ff0d542e
BEII[ECTBAY
100 KonTtponsHast padora Ne4 o reme 1 bubnuoreka [IOK
«CTtpoenne atoMa. XUMUUYECKasi CBS3b)» https://m.edsoo.ru/ff0d542e
101 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1 bu6mmoreka [IOK
110 KypCcy XMMHH § Kjacca. https://m.edsoo.ru/ff0d542e
bu6mmoreka [IOK
102 P 8 . 1
CHieHie 3afat Kypea © rotacea https://m.edsoo.ru/ff0d542e
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
[lepuoauueckuii 3aK0OH.
1 Ilepuoanueckas cucreMa XUMUYECKUX 1 0 0 Bubmaorexa ITOK
p https://m.edsoo.ru/00adb59e
anemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XUMHUUYECKHUX DIIEMEHTOB 1 0 0 bubmorexa [TOK
B https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Bunsl xuMuueckoil CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK.
JleMOHCTpanuu: 03HAKOMJICHHE C
3 MOJENSIMH KPUCTAIUTNYECKUX PEMIETOK 1 0 0 bubmmorexa [TOK
p p https://m.edsoo.ru/00adb7e2
HEOPraHWYECKHUX BEIIECTB — METAJIIOB
U HeMeTaJuioB (TpaduTa U anmasa),
CJIOKHBIX BEIIECTB (XJIOpUIA HATPHS)
4 Knaccugukaius 1 HoMeHKIaTypa 1 0 0 bubnnorexka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adbac6
5 XuMHYECKHEe CBOMCTBA KJIACCOB 1 0 0 bu6mmoreka [IOK
HEOPraHUYECKUX COCTMHEHUN. https://m.edsoo.ru/00adbac6
KonTtponpHas padora Nel o Teme
6 «IToBTOpenue u yriayOaeHne 3SHaHUI 1 1 0
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
7 OKHUCIUTENbHO- BOCCTAHOBUTEIIbHBIC 1 0 0 bu6mmoreka [IOK

peakuuu CocTaBiieHuE ypaBHEHUM

https://m.edsoo.ru/00adbcb0
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OKUCIUTEIbHO- BOCCTAHOBUTEIbHBIX
peakuuid. JleMoHCTpauu: mpuMepbl
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxuuii (ropeHue, peakiuu
pa3I0KEeHUs, COCAUHEHU ).

TennoBoii 3¢ hexT XuMuaeckux

bubmuoreka [JOK

8 PeAKIUH. BKSO: 1 SH/IOTCPMHTICCRIE https://m.edsoo.ru/00adbe9a
peakuuu. Pacuétel mo TXY
[IoHsATHE O CKOPOCTH XMMHUYECKON
peakiu. GakTopel, BAUSIONIUE HA
CKOPOCTh XUMHUYECKOU PEaKIIHH.

9 [TepBoHavabHBIC CBEICHUS O oubmmoreka [JOK
KaTtanuse. JleMoHCcTpaiuu: https://m.edsoo.ru/00adbe9a
HccnenoBanue 3aBUCIMOCTH CKOPOCTH
XUMHUYECKON peaKIu OT BO3IEHCTBUS
pa3IUYHbIX (PAKTOPOB.

10 OOpaTtuMbie U HEOOPATUMBIE PEaKIIUU. bubnuoteka [JOK
IToHsATHE O XUMUYECKOM PaBHOBECHH. https://m.edsoo.ru/00adc28c

11 Knaccudukanms XumMruaeckux peakiuit bubnunorexa [JOK
10 Pa3JIMYHbIM MPU3HAKAM https://m.edsoo.ru/00adcade
CyurHocTts nponecca
ANEKTPOIUTUUECKON AUCCOLUALINH .

Jemoncrtparuu: UccienoBanue
12 BJIeKTporIl:I))OBOJIHOCTI/I pacTBOpOB bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
BEIIECTB, MTPOIIecca TUCCOIUAINN
KHCJIOT, IIeJI0YeH U coyiei (BO3MOXKHO
UCIIONIb30BaHUE BUICOMATEPUATIOB).
13 Jucconmanus KucjaoT, OCHOBaHUH, bu6mmoreka [JOK

coiieii. CTerneHsb JUCCOHaIHH.

https://m.edsoo.ru/00add448
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CusbHBIC U Cl1a0bIe SJEKTPOIUTHI.

Peakiiuy nOHHOro 0OMeHa U yCIIOBUS
ux npotekanus JIabopaTopHBIN OBIT
Ne 1: M3yuyenue npusHakoB

14 IIPOTEKAHUS PEAKIIMA HOHHOI0 OOMeHa buGnnorexa [IOK
p peartt https://m.edsoo.ru/00add5d8
B PaCTBOPAX AJIEKTPOJIUTOB (C
00pa3oBaHUEM 0CaJIKa, BBIJICTICHUEM
rasza, 00pa3oBaHUEM BOJIbI).
15 XuUMHUYECKHE CBOMCTBA KHUCIIOT B CBETE bubmuorexa [JOK
TO/I. https://m.edsoo.ru/00adbcb0
XUMHUYECKHUE CBOMCTBA OCHOBAHUHU U
16 COJIEH B CBETE MPEICTABIEHUNA 00 Bubmorexa ITOK
p Hv https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
17 [TousTHE O TUAPOIN3E COJIET Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
Pentenne 3aga4, Koraa oQHO U3
18 €arnpPYIOIIHNX BEIIECTB B3SITO B bubmmorexa [IOK
p pyiom B https://m.edsoo.ru/00add8b2
N30BITKE.
bu6mmoreka [JOK
19 O00011IeHNE U CUCTEMATU3AIHs 3HAHUN
B 8 https://m.edsoo.ru/00addd12
20 [TpakTuyeckas padora Ne 1. «Pemienue bubnnorexka [JOK
JKCIIEPUMEHTAJIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KonTponbHnas pabora Ne2 no teme
21 «IIIEKTPOIUTUYECKAS TUCCOIMALNS bubmmorexa LOK
P ’ https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
ITonosxeHue rajoreHoB B
. bubmuorexa [JOK
22 nepuoANYecKoi TalduIle, CTpOCHUE UX

aToMoB. CBOMCTBA, OTYyYEHHE U

https://m.edsoo.ru/00addfe2
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npruMeHeHue rajgorenoB.O0mmas
XapaKTepUCTHKA T'aJIOTEHOB.
XUMHYECKUE CBOMCTBA HA MPUMEPE
xJjopa. demonctpamuu: OnbIThI,
oTpaxaromue pu3nuecKue u
XMMUYECKHE CBOMCTBA raJIOTEHOB U UX
COCIMHEHU.

XnopoBogopoa. CossiHast KUCIIOTa,
XUMHUYECKHE CBOICTBA, MOJIyYCHUE,
npuMeHeHue. JIabopaTopHBIi OIBIT

bubmuorexa [JOK

23
No2: zyuyeHue CBOMCTB COJISTHOM https://m.edsoo.ru/00ade104
KHUCJIOTHL. [IpoBeeHNe KaueCTBEHHBIX
peaKIui Ha XJIOPUI-UOHBI.
[TpakTiueckast pabota Ne 2 o Teme
24 «[Tony4yeHue CONTHON KUCIOTHI bubmorexa [JOK
i B . ’ https://m.edsoo.ru/00ade348
u3y4deHue e€ CBONCTBY»
OO01mas xapakTepuCTHKa SJIEMEHTOB
o5 VIA-rpynmnsl [lonoxxenue kuciopoaa u bubnnorexka [HOK
Cephl B IEPUOJUYECKON CUCTEME, https://m.edsoo.ru/00ade64a
CTPOEHHE ATOMOB.
AmoTponHble MOIU(UKALIUY CEPBHI.
HaxoxneHue cepbl 1 €€ COEIMHEHUH B
26 pupoje XI/IMI/IEGCKI/IC CBOMCTBA Cephl bubmorexa HOK
pupoae. P https://m.edsoo.ru/00ade64a
Jemoncrpamuu: O3HaKOMIIEHHE C
oOpasiamMu cepsl U €€ COSMHECHHUSIMH.
CepoBoaopoj, cTpoeHue, puzndeckue bubnuorexa [JOK
27 .
U Xummuueckue coiicta. Cynbpuibl. https://m.edsoo.ru/00ade802
28 Oxkcup cepsl (IV ) Cepaucras kuciora bubnmnoreka [JOK

" e€ con

https://m.edsoo.ru/00adea28
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29

30

31

Oxkcup cepsol (V). Cepnas kucnora u
e€ conu. JlabopaTtopHbie onbIThl Ne 3:
N3yueHne XMMUYECKUX CBOICTB
paz0aBIeHHON CEpPHOM KMCIOTHI. No 4
[IpoBeneHne KaueCTBEHHOM peaKIuu
Ha cynb(haT-uoH U HaOII0IeHNEe
IIPU3HAKa €€ MPOTCKAHUS

OxucnuTeNbHBIE CBOMCTBA
KOHIIEHTPUPOBAHHOM CEPHOM KHCIIOTHI.
Hemonctpanun: Habmonenne
mporecca oOyTrJIMBaHHS caxapa Mo
JIEHCTBHEM KOHLIEHTPUPOBAHHOMN
CEpPHOM KUCJIOTBHI.

XHUMHUUYECKUE PEAKLUH, JIeKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
MOJIy4EHUS CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaroIleH cpeibl COETUHEHUSIMU
cepsl

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

32

33

34

Brruncnenne MaccoBoil 10y BBIXOAA
MPOJYKTa peaKuu

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, paclipoCcTpaHEeHHE B
npupoe, Gu3nYecKkue 1 XUMHUYECKUe
cBOMCTBA. JIeMOHCTpaLMH:
O3zHakomiieHne ¢ GU3NIECKUMHU
CBOMCTBAMH a30Ta.

AmMMHaK, ero punveckue u
XUMHYECKHE CBOMCTBA, IIOJIy4EHHUE U

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

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

bu6mmoreka [IOK
https://m.edso0.ru/00adf004
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npuMeHeHue. [eMoncrpanmu:
[Tonryuenue, cobupanue,
pacno3HaBaHUE U U3yUYEHUE CBOWCTB
aMMHaKa.

Conn ammonwust. JIaGopaTopHBIA OTIBIT
Ne 5: [IpoBeieHHE KauE€CTBEHHBIX

bubmuoreka [JOK

35 .
peakuii HAa HOH aMMOHUSI U U3y4YEHHUE https://m.edsoo.ru/00ade802
MPU3HAKOB X MPOTEKAHUS.
[IpakTuueckas padora Ne 3 o reme
36 «[TonydyeHrne aMMuaKka, U3y4eHHUE €ro bubmorexa LHOK
L ath https://m.eds00.ru/00adf180
CBOWCTBY»
A3oTHas KucioTa, e€ Gpusndeckue u
XUMHYECKHUE CBOMCTBA.
37 JemoncTpanuu: B3aumoelcTpue bubmorexa HOK
P o y https://m.eds00.ru/00adf306
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI
C MEJIBIO
Hcnonb30BaHre HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATHHBIX
38 yno0peHui. XuMHU4ecKoe 3arpsi3sHeHUE bubnunorexa [JOK
OKpYKaIoIIeH cpeibl COETUHEHUSIMU https://m.edsoo.ru/00adf518
asota./lemoncTparu: O3HaKOMIICHHE
¢ o0pasiamMu a30THBIX yI0OpeHHil.
®docdop . Amnorpornust Gpocdopa.
CaoiictBa pochopa. leMoHcTpaum:
docgopa. lemorctp Bu6mmorexa [IOK
39 O3zHakoMIIeHHE ¢ PU3UICCKUMHU
. https://m.edsoo.ru/00adf68a
cBoricTBamu ocdopa u ero
COEIMHECHUM.
40 Oxkcua pocdopa( V). Dochopnast bubnmnoreka [JOK

kucaota u e€ conu. DochopHbie

https://m.edsoo.ru/00adfc20
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41

ynoopenus. JleMoHCcTpanuu:
O3znakomieHue ¢ oOpa3uamu
dhochopHBIX yTOOpEHHUIA.
JlaGopaTtopHsbie onbIThl No 6:
[IpoBeneHrEe KaUeCTBEHHBIX PEAKIUH
Ha (ocdar-uoH, 1 U3ydeHue
MPU3HAKOB UX MPOTEKAHUS.

OO61mas xapakTepuCTHKA MOATPYIIIIbI
yriaepojaa. AJIOTpOIHbIE
Moaudukanuu yriaepoaa. Aacopouus.
HemoHcTpanuu: Moaenu
KPUCTAJUIMYECKUX PELIETOK alIMasa,
rpaduTa, ¢pymuiepena. O3HaKOMIICHHUE C
IPOIIECCOM aACOPOIIMH PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM IIPOTUBOTA3a.

bubmuorexa [JOK
https://m.edsoo.ru/00adfd9c

42

XUMHYECKUE CBOMCTBA YIJIEpOa.

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

43

44

Oxcuppl yraepona, ux Gu3ndeckue u
XUMHYECKHE CBOWCTBA.
DKosoruyeckre npoodaeMbl, CBSI3aHHbIE
C OKCHUJIOM YTJIepo/ia
(IV).JTaboparopusiii onbiT Ne 7:
[Honmyuenue, cobupanue,
pacrio3HaBaHUE U U3YYCHHUE CBOMCTB
YIJIEKHUCIIOrO Tas3a.

VYroanHasg KUCIOTa U €€ COJIN

.Kpyrosopot yraepona B npupoze.
JlaGopatopHslii onbIT Ne §:

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

bu6mmoreka [IOK
https://m.edso0.ru/00ae006¢
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[IpoBeneHue KaueCcTBEHHOM peakluu
Ha KapOOHAT MOH U U3YYEHUE
MPU3HAKOB €€ MPOTEKAHMUS.

45

[IpakTuueckas padora Ne 4 o reme
"TTosrydyeHune yrieKuciioro rasa.
KauectBenHnast peaxiust Ha KapOOHaT-

HOH

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢

46

47

[TepBoHavabHBIC TOHATHSA 00
OpPraHWYECKUX BEIECTBAX KAK O
COCIMHEHUSAX YIIIepoaa

Kpemuuii u ero coeiuHeHus.
HemoHnctpanuu: O3HaKoOMIJIEHUE C
MPOAYKIMEN CUIIMKATHOU
npombiniuieHHOCTH (BuneomaTtepuaisr:
CUJIMKATHASI IPOMBIIIJIEHHOCTH ).
Jlaboparopuslii onbiT Ne 9:
[IpoBeneHne KaYECTBEHHON peaKuu
Ha CUJIMKAT-UOH U U3yUYEHHE
MPU3HAKOB €€ MPOTEKAHMUS.

bubmuorexa [JOK
https://m.edsoo.ru/00ae054e

bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a

48

[IpakTuueckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxxneinine HeMeTalIbl 1 UX
COCIMHEHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

49

KonTponbnas padota Ne3 o teme
«Bakuenme HeMeTaJUIBI U UX
COEIMHEHU

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0el18

50

OO0mas XxapakTepuCcTUKa XUMHIECKIX
3JIEMEHTOB — METAJLIOB.
Mertamnueckas CBsI3b U

bu6mmoreka [JOK
https://m.edso0.ru/00ae103e
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MeTaJuIMuecKasi KpucTainuecKas
pemérka. @u3n4ecKre CBOMCTBa
MetasuioB/lemMoncTparu: OOpasisl
METAJIJIOB U CILIABOB..

51

52

53

54

55

XUMHUYECKUE CBOWCTBA METAJIOB.
DNEKTPOXUMHUYECKUN Psiji HAIlPSHKEHUN
MmetasuioB. JlabopaTophbie onbIT Ne 10:
O3znHakomyieHHe ¢ 00pa3laMu METaIoB
U CIJIaBOB, X (PU3HUECKUMU
CBOMCTBaMH.

OO6mrme crnocoObl MOTyYeHHS
metaiioB. CriiaBbl. Berauciaenus mo
YPAaBHEHUSIM XUMHYECKUX PEAKIIHIA,
€CJIM OJIMH U3 PEarceHTOB COJICPIKUT
pUMECH

[IoHATHE O KOPPO3UH METAILIOB.
Hemoncrtpauun: M3ydenue
pe3ynbTaTOB KOPPO3UH METAJUIOB
(BO3MOKHO HCIIOJIB30BaHUE
BUJIEOMATEPHAIIOB)

[llemounbie MmeTamabl. OKCUABI U
TUAPOKCHUIBI HATPUS U KAJIHS.
Hemonctpanuuu: OcobeHHOCTH
B3aMMOJICHCTBHS OKCHJIA KaTbIIHS U
HaTpus ¢ Boo# . OKkpamnmBaHue
TUTAMEHH MOHAMHM HATPHsI, KT U
KaJbIUs (BO3MOYKHO HCIIOJIb30BaHNE
BHJICOMATEPHAIIOB)

[Ienoyno3eMeIbHbBIE METAIIBI —

bubmuorexa [JOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [IOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael278

bubmuorexa [JOK
https://m.edso0.ru/00ael14b2

bu6mmoreka [JOK
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KajbIIUU B Marauii. Baxxnaeiimmue
coeTMHECHUS Kamblus. JlabopaTopHbIit
onbITNe 11: IlpoBenenue
Ka4eCTBEHHBIX PEaKIMii HA HOHBI
MarHus 1 KajabIus

JKEcTtkocTh BOIBI U CIIOCOOEI €8

https://m.edsoo.ru/00ael14b2

bubmuoreka [JOK

56 cTpaHeHus. JleMoHCcTpauuu:
yerp A B p H__ . https://m.edsoo.ru/00ae15e8
HccnenoBanue CBONCTB KECTKON BOJBI.
[IpakTuueckas padora Ne 6 o reme
57 "XEcTKOCTHL BOIBI 1 METOEI €€ bubnmorexa LHOK
| https://m.edsoo.ru/00ae15e8
yCTpaHCHHUS
Amomunuit.JJabopaTopHbiid onbITNe
58 12: HccrienoBanre aM()OTEPHBIX bubnnoreka [JOK
CBOWCTB TMAPOKCHU]IA aJTFOMUHHUS U https://m.edsoo.ru/00aelc64
THIPOKCHUIA INHKA.
AmMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUA aTFOMUHUS.
59 Ha6IZ) aTOpHBIN ombITNe 13 bubmorexa HOK
patop - . https://m.edsoo.ru/00aelc64
[TpoBeneHne Ka4eCTBEHHBIX PEAKITUit
Ha MOHBI ATIOMUHUS U MOHBI IIMHKA.
60 Kenezo. lemoncrpauuu: I[Iponecc bubnunoreka [JOK
TOPEHUS KeJe3a B KUCIOPOAe https://m.edsoo.ru/00ae1d86
Oxkcupl, THAPOKCHU/IBI U CONU Kele3a
(1) u xene3a (111) .JJTabopaTopHbIit
61 onbITNe14: [IpoBeieHnEe Ka4ECTBEHHBIX bubmuorexa [IOK
peaxiuit Ha noHBI xkene3a (1) u xxeneza https://m.edsoo.ru/00ae35e6
(1), memu (11), onrcanue NpU3HAKOB
WX MMPOTECKAHUS
62 [TpakTuueckas padora Ne 7. Pemenue bu6mmoreka [JOK
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AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
«Baxuenime MeTaIbl U UX
COEIMHEHU

https://m.edsoo.ru/00ae3de8

63

Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
pEareHToB J1aH B U30BITKE WU
COJICPKHUT IpUMeCH. Berancienus
MacCOBOM JI0JIH BBIX0JIa MMPOYKTa
peakinuu

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

64

65

66

67

O0001IEeHUE U CUCTEMATU3ALIUS 3HAHUM

Kontponbnas paborta Ne4 o teme
«Baxknelme MeTauIbl 1 UX
COCTMHEHUS»

BemectBa 1 MaTepuaisl B
HOBCEHEBHOM KU3HU
yenoseka.JlemoHncTpauuu: M3ydyenne
00pa31oB MaTepuasoB (CTEKJIO, CIIIaBbl
METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)

XUMHUECKOE 3arps3HEHNE
OKPY’KaroIllen cpebl

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

68

Ponp xumuu B pemieHnn
HKOJIOTMYECKUX MPOOIeM

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°. AkiimonepHoe 0011eCTBO
«3parenbetBO «lIpocBenieHne»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011ecTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

H.H. I'apa "Xumusa" ypoku B 8-9 knacce, AO "lIpocsemenne”

[Toypounsle pazpaboTku ypokoB xumuu, 1uHusg Y MK Pynsutuc I'.E. 6a30Bbiit
ypoBenb, AO "IIpocsemienue"”

A.M. Panenkwmii "JIumakTHIeCKU MaTepral MaTeprail K ypokaM XuMuu 8-9
kiacc" M. "[Ipocsemenue"”

M.A Ps6oBa, Y.}HO.HeBckas, P.B.JIuako «Tectsl mo xumuu 8-9 xiracey, - M.:
Oxk3ameH, 2019r.

H.H. I'apa, H.I. 'abpyceBa "3anaunuk ¢ mnomomHukoMm" 8-9 kiacc

A.M. Pageuknii "KoHTposbHble paboThl 0 XuMuu B 8-9 kimaccax" M.

"IIpoceemenune"



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoteka L{OK https://m.edsoo.ru/00ae1886

bubmuoteka L{OK https://myschool.edu.ru/

http://www.chemnet.ru I'azera «Xumus» 1 cat 1jis

yauTens «5 uay Ha YPOK XUMUI»

xosutekiust LIOP: http://him.1september.ru Enunas [IpeamerHast KOIEKITUs
«XuMuUsD»

http://chem.rusolymp.ru Opranuueckas XuMusi: 3JCKTPOHHBIN y4eOHUK IS

CpPEIIHEH IIKOJIbI
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