2.11. PABOYAS ITPOI'PAMMA
yueOHoro npeamera «Xumus. ba3oBbiii ypoBeHb»

U1t o0ydarommxces 8 — 9 kimaccos

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOTPpaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs, TPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepaqbHON padoyeil mnporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUU MPENogaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBartenbHbIX opranu3anusix Poccuiickoit deneparuu.

[Iporpamma mo Xxumuu Oa€T TPEACTABICHHE O LEJAX, OOIIeH CcTpareruu
oOy4eHHMs, BOCHHTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
MpeaIMeTa, YCTaHaBIINBACT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHueE,
MpeayCcMaTPUBAET paCIpEleIeHue €ro Mo Kilaccam W CTPYKTYPUPOBAaHUE 10
pazienaM U TeMaM MpPOrpaMMbl O XHMHUH, OIPEIETseT KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolmUXCs, ONpeACIsICT BO3MOXKHOCTH —IpeaMeTra s
peanu3anuu TpeOOBaHHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs MPeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETFHOCTH OOYyYaromerocs MO OCBOCHHIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XUMHUH CIY>KUT OCHOBOU il (OPMUPOBAHHMS MUPOBO33PEHUS
0o0yyJaroIerocsi, ero MpeACTaBICHUA O MaTepPUAIHLHOM E€IUHCTBE MHPA, BAXKHYIO
poib urparot GopMUpPyEMbIe XUMHEH NPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUM M 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH 1T CaMOpa3BUTHS |
dbopMHUpOBaHUS KYJIbTYpPHI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEBHOW  Y4EOHOW JIESITeNIbHOCTH,



OKCIIEPUMEHTATLHBIX W HCCIICIOBATEICKAX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM I€SITEILHOCTH;

3HAKOMHUT CO CHEIU(UKOW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €QUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rPaMOTHOCTH O0y4aroNInuXcs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUM OOECIEYMBAIOTCS CHEIU(pUKON
collepKaHusi  y4eOHOTrO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMMEPBOHAYAIBHBIX MOHSATHUN XUMUHU, OCHOB
HEOPTaHUYECKOM XHUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydueHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN
Pa3HOIO YPOBHS:

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

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBieHUd 00 AIEKTPOJUTHYECKOW JIUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HAMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrOo MPUMEHEHUS W TOJy4YCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKOM COCTABIIAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TMO3HaHWS B Hayke. M3ydeHue XMMUM OPOUCXOAUT C MNPUBJICUEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpyXaromuid MUpy,
«buosorus. 5—7 ximacce» u «dusnka. 7 Kimacey.



[Ipy w3yyeHWH XHUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHYECKOM HAayKd KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOM
JESITEIbHOCTH 4YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaXKHEUIIMX (PAKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX TMOTOKEHUH,
JOCTYMHBIX 0000IIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, fA3blKa HAyKH, B
NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWs TP HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakinii, B GOpMUPOBAHUU W PA3BUTHUH MMO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
JESITEIbBHOCTH, OCBOCHUM MpaBWJI OE€30MacHOr0 OOpalleHUs] C BELECTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHHUE MPUOOPENH TaKHE 11eJU, KaK:

— (dopmupoBaHHE HHTEIUIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIbHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
OOy4JarommMxcss K CaMOCTOSTEILHOM TO3HABATENHHON JEATEIHbHOCTH, HAYYHBIM
MeToJaM TO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETHHOCTH, TMO3HAHWS W CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHUBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITHP W OICHUBATH SIBICHUS
OKpY’KaoIIIer0o MHpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMUHU, TPUMEHSATh WX TMPHU PEIICHUH MpoOJeM B TOBCEAHEBHON >XH3HU U
TPYZIOBOU IEATENBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJI1 BBIPAOOTKH IKOJOTHYECKU
[eJIeCO00pa3HOr0 TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHOU CPEBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOy4eHus.



OOmee 4YMCIO 4YacoB, OTBEACHHBIX I M3YYEHUS XHMHH Ha YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeIN0), B 9 kitacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYCCKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YE€IOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHWS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

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

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJISIpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKIUs U €€ MPU3HAKU.
3aKOH COXpaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX pPEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN MOCYOMW, MpaBWiIaMHu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUCHUE U OINKCAHUE
(Gu3MUecKuX CBONCTB O00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJABI) U XMMHUYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE
MEJTHOU MTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4EHHE CMOCOOOB pa3/esieHHs CMeceil: C MOMOIIbI0 MarHuTa, (pUIbTpOBaHUE,
BbIMIApMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  pEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — a3neMeHT u mpocroe
BelecTBo. HaxokneHue kucimopopa B mIpupoe, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(GUKALINS KHCIOPO/a.

TennoBoit 3 (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOI0 3 eKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bopopon — asnemMeHT m mpocrtoe BemectBo. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOObI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne cBouMcTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHHne NpUpPOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHUE COACPKaHUSI KUCIOPOJa B BO3AyX€, MOJyYEHHE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



uccieqoBaHe oO0pa3lOB  HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO METajla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COEMHECHUI.

IMepuoauueckuii 3akoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucteMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonHas U JIMHHONEpUOAHAs  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouznueckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IMEPHUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIAM.

3nauenue [leprnoandeckoro 3akona u [leppoandyeckoi CUCTEMbBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku M mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1€EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanmnsanuss MeXNpeIMETHBIX CBSI3€W NP W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BaHUE KaK OOIIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAay4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEpPBBIX TPEX NEPUOAOB, Kalus, KalblUsi M HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIIUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTATUIMYECKOW PEIIETKHU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX PEakivii Mo pa3IudHbIM MPU3HAKAM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEaKIMil C HUCIOJh30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMu4eckoil csizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHbIE M COKpall€éHHbIE HWOHHBbIC YypaBHEHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IoHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JUCCOUUAIMUA KHCJIOT, IIEJI0YE U  COJIeH
(BO3BMOKHO  WCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcaaka, BBIICICHHE Ta3a, O0Opa30BaHHWE BOIBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTaJsnibl 1 MX COeIMHEHU S

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHWYECKME CBOWCTBA HAa INpPUMEpPE  XJIoOpa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMeTajulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpUMeHEeHHe. JleiicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BaKHEHIIMEe XJIOpPUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKkue cBorcTBa. OKCHIBI CEpPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kacca KHCIOT W Chenupuieckrne). XHWMHUUYECKHE PEaKInu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHON KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAsI pEAKLUs Ha



cynb(dar-uon. Haxoxxnenue cepbl U €€ COCAMHEHHWM B TPUPOJIE. XHUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HCHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIEC CTENEHU OKHUCIEHUA. A30T, paclpOCTpAHEHHE B MPUPO/IE,
bu3nYecKue U XUMHIECKUe CBOiCTBA. KpyroBopoT azora B mpupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUIECKHUE CBOMCTBA, MOJydyeHrne u npuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJIyueHHe, (PU3MYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  cClenudpuyecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEH aMMOHMSI B KAyeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HEHUE OKPYKarolel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu (ochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3n4IecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocharoB B KaueCcTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  auIOTPOIHBIE
MOAU(UKAIIMKA, PACIPOCTPAHEHHE B MpuUponae, (U3NYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOMCTBA, JIEMUCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoresa riao6anbHOrO TOTEIJICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ conM, uX (PU3HIECKHe ¥ XMMHUYCCKHE CBONCTBA,
noiayyeHue U TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHavabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, dTaH, STUJICH, alleTHIICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAsl KUCIOTa).
[IpupogHble HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThl UX TepepaboTku (OCH3WH), UX POJib B OBITY U MIPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KHUpax, OeNkax, yrieBojax — U ux
poJIM B JKM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJIyYEHHE H
npumeHenue. CoenuHeHHus KpemHHs B mpupone. OOmme mpeacTtaBieHus 00
okcusie kpemausi (IV) u kpemuueBoir kucinore. CUIMKaThl, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, MIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa30B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karomme (U3NUecKrue M XUMHYECKHE CBONCTBA
raJlOr€HOB M WX COEIWHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYTIIMBaHUs caxapa o JEeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKHX CBOMCTB
pa30aBIEHHON CEPHOM KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW PeaklMK Ha Cyab(dar-
WMOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HX CcOeOTUHEHUH (BO3ZMOXKXHO HCIOJIb30BAaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YyI0OpEHUM, MOJyYEHHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKaHMUsl, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), U3YyUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KAYECTBEHHBIX PEAKIMil Ha kapOOHAT U
CWIMKAT-UOHBl M W3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO1ast XxapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckodt cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHus: aToMoB. CTpOEHHE MeETaUIOB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEmETKAa.  DJIEKTPOXUMUYECKUU  psij
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHE B ObITY W MPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB JI. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXXICHHE B IPUPOLIE.
duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHne WIEeIOYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHbIE METAUIBI MarHMid MW KaJbLMH: IIOJIOXKEHHE B
[Tepuomuueckon cucreme xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHUE B pupoae. PU3n4YecKkne 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHHUs Kbl (OKCHUJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIoMUHUN: TIoJ103)keHUE B [leproindeckoi cCuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXxoXAeHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpneneeBa, CTpoeHHE aroma, HaxOoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHUAIIOB),
MCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «Baxxnenme
METAaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAKOLIAA cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUel cpeapl (MpeaenbHasl I0MyCcTUMAs
KOHIIEHTpalus BemiecT, nainee — [1/1K). Ponb xumMuu B penieHun 3K0JIOrHYeCKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesricnpeomemmnuwle céasu



Peanmnsanuss MeXnpeIMETHBIX CBS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TOHITHUH, SIBJISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOT'0 IIUKIIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: HAY4YHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, MapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH],
W30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IPOBOJHHKM,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE UCKOIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHsT XMUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIUOHHBIMA POCCUHCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMU U HOPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yUYarOIIHXCA.

JIM4HOCTHBIE  pE3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpPa U OOILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENIbCKOM, TBOPYECKOW M JAPYTHX  BHAAX
NeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHM YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IIpoLIECCE€ O3TOM yueOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW PEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKM U COCTaBISIOLIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble id OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbhI, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYYCHHMIO M TIO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHUS aIKOT0JIs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TPyA0OBOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUI0 TTpodeccuil 1 Tpyaa pa3aIudHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPO(PECCHOHATBLHOM Cpejie;

6) PK0JIOTrHYECKOro0 BOCIUTAHHS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAaHHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuUJ1 0€30MacHOTO MOBEICHUSI IIPU padOTe C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTEeH HX PEIICHUS MOCPEICTBOM METOJIOB XUMMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYYHBIC TMOHATHS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAay4YHOUM KapTUHE MUpA, U YHUBEPCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATESIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jlornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHM (BBIACISATh UX XapaKTEpHbBIC
MIPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ACIBbHBIX ()aKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU VISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE pacCyX JeHus (MHIYKTHBHBIC, JCTYKTUBHbBIC, 110 aHAJIOTHH),
JIenaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJIEMEHTa), XUMUYeckas (opMyna M ypaBHEHHE
XUMHUYECKON PEeakl — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEeMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIIOTE3BI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOIJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX I BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMANIbHYIO (POpMY MpecTaBlieHUs HHPOPMAIHA U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpamMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIMSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipouecce YydyeOHOH U
UCCIJIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IO
CyllecTBy  oOcyXmaemMol  TeMbl, (OPMYJIHPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHUsI Y4E€OHOTrOo COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHus, OOMEH MHEHHSIMH, «MO3TOBBbIE IUITYPMbI», KOOPIAWHAIUSA
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOW PaOOThI U PYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JCUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IIPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pe3yabTaTOB IO OCBOEHHUIO 005A3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO HaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JneucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUIAbBI
JEATCIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HAaHMS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K koHIy oOyuenus B 8 ki1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aToOM, MOJIEKyIa,
XUMHUUYECKUN JIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peakuus, KiacCUPUKAIMs peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIIOBOM 3P (HEKT peakiiui,
ApO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHas OpOHUTallb, pPaanyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(porieHTHAsE KOHIIEHTPAIMs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyr
BEIIECCTB M YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COCAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[I. W. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTapo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuyaTh I[IOHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodouHas noarpynmna (b-rpynma)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuognueckass cucrema xumuueckmx osnaementoB . M.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YMCIIO dJIEKTPOHOB
U PaCTpeIeICHUE UX 10 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA,
XUMHUYECKUE PeaKkiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHUH
BEILIECTB, 110 TETUIOBOMY (D (EKTy);

XapaKTEepPH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
W CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — [JIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHYECKUX pEeaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

CIeIOBaTh  NpaBWIaM  TOJIb30BAaHUA  XHUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM 000pYy/IOBaHWEM, a TakXKe TMpaBWiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMUA TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAA M KHUCIOPOJa), MPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAacCOBOM JI0JIEM PAacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraienH, METUIOPAHXK U JIPYTHUE).

K xoHIiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:

pPacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHOH, NPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUYECKas PeaKIMsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuu, MOJb, MOJSIPHBIM  O00BEM,  PAcCTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, JAIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBEcCHE, OOpaTUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINb,  OKHCICHWE H  BOCCTAaHOBJICHME,
ATOTpOTUsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuIMuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peaKkuuu, MPEAeiabHO OMYyCTUMAs
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (opmyd
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

OMPENIENATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh U XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoi CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paznuaTh MOHATHUS «rJ1aBHas moarpynmna (A-rpynmna)» u «moOouyHast
noarpymnmna (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIUu
BEIIECTB, MO0 TEMIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHeUUPUUECKUE XHUMHYECKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISAPHYIO U  MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TIONYYCHUI0O WU COOMPAHUIO
razo00pa3HbIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIE OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJIEICTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauyecTBO 9acoB
Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIE (LM (POBbLIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumust — BakHasg 00J1acThb

11 €CTCCTBO3HAHUS U 5 ’ bubnuoreka [{OK

) MPAKTUYECKOU IESITEIbHOCTH https://m.edsoo.ru/7f41837¢c

yeoBeKa

12 BertectBa 1 xumudeckue 15 | bubnunoreka LIOK

) peaKiuu https://m.edsoo.ru/7f41837¢c

Wroro no pazneny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnmnoreka HOK

) 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kucnorax 2 | bubnmorexa LIOK

' H COJISIX https://m.edsoo.ru/7f41837¢
53 Boga. PactBopsl. [Tonsitue 06 5 | | bubmnoreka IIOK

’ OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubnuotexa [JOK

’ HEOPraHUYECKUX COCIMHEHU https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€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
) XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHUCIUTEILHO- 8 bubmorexa LHOK
’ https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
b K
Hroro no pazgeny 15 nommorexa [10
https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbsie IIpakruueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIU
11 [ToBTOpEeHUE U yriryOieHne 3HaHun 5 | bubnmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnnoreka [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIHALIUS. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0mas xapakTepuCcTUKa XUMHUECKUX 4 | bubmuorexa [IOK
' aneMmeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yriepon u 8 1 2 Bubnmorexa [IOK
' o by ] pol https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Wroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M UX COCIUHEHU ST

bu6nmmorexa [IOK
1 I 4
3 Obmpre croficTsa MeTanIoB hitps://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps:/m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pasznea 4. Xumus 1 OKpysKamomas cpeaa
bubnunoreka LIOK
4.1 BemectBa u MmaTepuaibl B ®KHU3HU YEJIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOe Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE 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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

| IIpeamer xumun. Poiab XMMUU B KU3HA | bu6mmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK

2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia

3 paboThl B 1ab0paTOPUU U IPUEMBI | bubnnoreka [JOK
oOpariieHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM)

4 YucTtele BemecTBa 1 cMecH. CriocoObl | bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 brbmorexa HOK

A . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMBI U MOJICKYJIBI 1
y https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubmmoreka [JOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u clnoKHBIE BENIECTBA 1 bubmmorexa [TOK

p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 nommorexa O

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK

10 X e . Bane
umteckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHoOcUTeNbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 107151 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCJUHECHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycioBUS IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BEIIECTB. bubnuorexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIECTBA 110 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
= . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamus XuMHU4ecKux peakiui
18 (coe I/IH(I;HI/ISI a3JI0KEHUS ' Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHUE U bubmmorexa [OK
B AReT. 270001 https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 KonTponbnas padorta Nel mo teme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
21 Bo3nayx — cmech razos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



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
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
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuyi OKUCIIEHUS bubmmorexa LHOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoOsl MostydeHus KUCIopoia B
bu6mmoreka [IOK
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peaKkuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TomnuBo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyuenue u cobrpanue KUCIOpoia bubmmorexa [TOK
ya . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
73 du3nvecKknue U XUMHUUIECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [ToHsTHE O KHCIIOTAX U COMSAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u coOupanme BOIOPOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModnsipHblii 006EM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruuciaenns o0béMa, KOJIMYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorexa [TOK
0 MY https://m.edso0.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
bu6mmoreka [IOK
34 YpaBHEHHUIO pEaKIIMy Ha OCHOBE 3aKOHA
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI T'a30B
35 ®uznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBoputens. HachieHHbIe
37 ¥ HCHACHIIIICHHLIC PacTBOPLI. MaccoBas bubmotexa [TOK
B PACTBOPHL. https:/m.eds00.ru/ff0d5b40
JI0JISL BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
18 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MacCOBOU JTOJIEN https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnuotexa [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX Buommorexa LIOK
: P https:/m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XuMHU4ECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
(cp ) P bubmuoreka [JOK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
A7 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7¢
COCTUHEHUN)
43 I'enernueckas cBsi3b MEKy KilacCaMmu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001eHre U cucTeMaTu3als 3HaHU
- t https://m.edsoo.ru/00ad9cb2
KonTtponbHas pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX buommorexa [TOK
o P https://m.edsoo.ru/00ad9e1a
COCTMHEHU I
[lepBble NONBITKH KIacCUPUKALTII
51 XI/II\I/)II/I‘IGCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmorexa [IOK
52 [lepuoanueckas cucteMa XMUMHUYECKUX
https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
bu6mmorexa [IOK
53 [Iepuonsl, rpynmsl, MOATPYIIIBI

https://m.edsoo.ru/00adaS52c
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https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [OK
https://m.edsoo.ru/00adabbc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTrO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoguyeckoro 3akona ajs
57 pa3BUTHUA HAyKU U npakTuku. /. 1. bubnnoreka [JOK
MeHneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
53 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKHUX ITIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HMonHas xumuieckas caisk https://m.edsoo.ru/00adac34
60 KoBasieHTHAs1 monsipHas XMMUYECKast bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMHUYECKast bubnnorexa [JOK
CB3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuu https://m.edsoo.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KonTponbnas pabota Ne4 mo Teme bubnmnoreka [JOK
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«CtpoeHue aroma. XUMUYECKasl CBS3b

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

66 PesepBHbIil ypok. O6001IcHIE 1 | bubnnoreka [HOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O60011eH1Ee 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PesepBHelil ypok. O000IICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypchl
[lepuoanueckuii 3aK0H.

1 [lepuoanueckas cucrema | bubnnoreka [HOK
XUMHUYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

. bubmuorexa [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB

3 Kiaccudukanust 1 HOMEHKIIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «[ToBTOpEHUE U yriTyOiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

6 Knaccugukarus Xumuueckux | bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

bu6mmorexa [IOK
7 peakuuu. [IoHSITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonsTHE O XUMHUYECKOM PAaBHOBECHH.
bu6mmoreka [JOK
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOH PCAKIUN U ITOJIOKEHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
bubmuoreka [JOK
10 mucconuanyy. CHIIbHBIE U ClIa0ble
https://m.edsoo.ru/00adcd68
3JIEKTPOIIUTHI
. bubnmoreka [JOK
11 HNounble ypaBHEHUS peaKnid
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
. . bubnuorexa [JOK
12 OCHOBAaHMH B CBETE MPEACTaBICHUI
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa LHOK
P . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
. bubnuorexa [JOK
14 [TonsiTue o ruapoOIU3€E coen
https://m.edsoo.ru/00add9d4
15 O0o001mIeHNEe U CHCTEMaTH3aITHs bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perrenye pKkCriepuMeHTAIILHBIX bubnnorexa [IOK
p https://m.edsoo.ru/00addbfa
3amau»
Konrtponsnas padora Ne2 o teme
17 «IIIEKTPOIUTHYECKAS TUCCOIIHAIIN bubmmorera [TOK
p g 1A https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorera [IOK
p P https://m.edsoo.ru/00addfe2
xjopa
19 Xnoposogopona. CossiHast KHCIIOTa, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmydenuie COITHON KUCTOTHI bubmmorexa [OK
YHCHITE G077 ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTB»
Brruncnenus no ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHYECKUX PEaKIUi, eClIu OAUH U3
https://m.edsoo.ru/00ade488
pEareHToB JIaH B U30BITKE
” OO01mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJTOTpOnTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepsl U €€ COeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
¢u3nyecKkue 1 XuMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 buznyecKkue 1 XUMUYECKHE CBONCTBA buommorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUYECKUE PEAKIINH, JICKAILUE B
OCHOBE IIPOMBIIIIEHHOTO Croco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlIeH cpe/ibl COETUHEHUSIMH
cepol
7 Brruucnenue MaccoBoil JOIM BBIXOJ1a bu6mmorexa [IOK
HNPOOYKTa peaKInu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTepucTUKa JIEMEHTOB bubmuotexa [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3ndeckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AMMHaK, ero pu3nvecKue u

29 XMMHUYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
> HOIYH https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «lonmydyenne aMmmuaka, u3yueHue ero bubmmorexa [TOK
o > MY https://m.eds0o.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 T00OpeHnii. XUMHUUYECKOE bubmmorexa LHOK
yAoOp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEeH cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (bocgo pHaH KI/ICJ'I((l))Ta (1)(1)1531/1(‘163:1(1/16 u bubnrorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOIy4YCHHE
Ucnonb3oBanue ¢ocdaTtos B

34 KaueCcTBE MHUHEPAILHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HeHue NPUPOJHON CPeIb https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacupocTpaHeHe B

PoaL, pactipoctp Bu6nmoreka LIOK
35 npupoje, Gu3nIecKue 1 XUMHIECKUE
N https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKkue npoOIeMsl,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

37 VYronpHas KUCIOTa U €€ COTn bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[Ipaktuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK
KauecTBenHnas peakuust Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIEC TOHATHS 00
bubmuorexa [JOK
39 OpPraHWYECKUX BEIECTBAX KAK O
https://m.edsoo.ru/00aec054¢e
COCIMHEHUSIX YTIIepo1a
. bubmuorexa [JOK
40 Kpemunii u ero coequHeHus
https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
KonTponbnas padota Ne3 mo teme

42 «Baxnennie HeMeTaIbl i UX bubmorexa [TOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJUINYECKAsA KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METAaJIJIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSHKEHUH METaJIOB

https://m.edsoo.ru/00ael 156
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OO611me crnocoObl MoTy4eHust
MmeTtauioB. CruiaBel. Beruucienus mo

45 aBHEHUSIM XHUMHYECKUX PEaKIINH bubmorexa LOK
yp PCAKIIH, https://m.edsoo.ru/00ael1156
€CJIM OJMH U3 PEareHTOB COJICPKUT
MIpUMECH
bu6 OK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB nommoreka L{
https://m.edsoo.ru/00ae1278
bu6 OK
47 [Ieno4nbie METAIBI nosmotexa Il
https://m.edsoo.ru/00ae14b2
43 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJiis https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael15e8
. bubnuorexa [JOK
50 Baxneiime coenuHeHNs KaIbIUI
https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUU
57 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOIOBI 1 METOOEI €€ bubmmorera [TOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
b K
54 AntoMuHUN nommorexa IO
https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nomroreka [{O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O060011eHNEe U CUCTeMAaTU3AIHS
3HAHUU
[Tpaktuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COJZIEPKUT TpuMecH. Beruncienus https://m.edsoo.ru/00ael1750
MacCOBOM JI0JIM BbIXO/Ia MPOAYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3ALUS
3HAHUU
KonTponbHnas pabora Ne4 o Teme
62 «BaxHenmme MeTalibl U UX
COETMHEHUS»
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnorexka [JOK
HKOJIOTMUYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNEe U bubmuorexa [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O6001ICHHE U bubnmnoreka [JOK
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cUCTeMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHHE 1
crucTemMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI LI YYEHUKA

Xumus 8 kiace. Xumus 8 kiacc: yueonuk / O. C. I'abpuensH. — 8-¢ uzf. npepad. —
M. : JIpoda, — 2019 r. 287 c.[1] c.: un. - (Poccuiickuii ya4eOHHUK).

Xumus 9 knace: yaeonuk / O. C. I'abpuensH. — 7-e 3. npepad. — M. : Jlpoda —
2019 1. 319, [1] c. un. (Poccutickuit yueOHUK)

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

1. B nomomip mikosnpHOMY yuntemo. M. FO. I'opkoenko «Iloypounsie pa3paboTku
no xumuu K yueonukam: O. C. I'abpuensina; H. U. Conuna, M. I1. Canuna; I'. E.
Pynzutuca, @. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r.

2. Xumus B Tabnunax 8 — 11 kmaccwl. CipaBouHOe mocodue. ABTOP — COCTaBUTEIh
A. E. Haconosa 10 — e u3nanue, crepeoruntoe. JIpoda, Mocksa 2007 r.

3. B momomip abutypuenty. O. C. 'abpuenss, U. I'. OctpoymoB «Xumusy.
[TocoOue /ist MKOIFHUKOB CTAPIINX Ki1accoB U nocTymnarmux B BY 361, [Ipoda,
Mockga 2005 r.

4. B nomos abutypuenty. P. A. Jlunun, B. A. Monouxo, JI. JI. AuapeeBa
«Xumust». {1 MIKOIBHUKOB CTapIIMX KJIACCOB M NOCTynaromux B BY 3bI.
Teopetudeckue ocHoBbl. Bonpockl. 3agauun. Tectsl. [lon penakuueit mpodeccopa
P. A. Jluguna 3 — e uzganue, ucnpasieHHoe. J[poda, Mocksa 2004 .

5. T'abpuensu O.C. IIporpamma kypca xumuu i 8-11 kinaccoB
o0111e00pa3oBaTeNbHBIX yupexaeHuid. — M.: Jlpoda;

5. Xumus 9 knacc: yueonuk / O. C. I'abpuenss. — 7-e uza. nmpepad. — M. : JIpoda —
2019 . 319, [1] c. un. (Poccutickuii y4eOHUK)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT nj1s1 yuuTesnst XuMUHA U



OMOJIOTHH)
6)http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_cha
sa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caift o xumuu

10) https://skysmart.ru/articles/chemistry

11) IToptan Beepoccuiickoit omuMnuaabl MKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuit o6pazoBarenbHblid mopTai. http://www.gov.ed.ru

13) ®denepanbHbIi pOCCUMCKUM 0011Ic00pa30BaTEILHbBIN MOPTAJL.
http://www.school.edu.ru

14) ®enepanbhblii moptan «Poccuiickoe oopazoBanuey. http://www.edu.ru

15) lopran komnanuu «Kupwut u Medboauit». http://www.km.ru

16) OGpazoBatenbHbIN nopTan «Yueba». http:// www.uroki.ru

17) Kypnan «Kyprsep odpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http:// www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) UznaTennsckuit 1om «1 cenTaOps». http://www.1september.ru

21) ®ectuBanb negaroruueckuil uae « OTKpeITHIA ypOK» (M3AaTeNIbCKUi 10oM «1
ceHTa0ps»). http://festival.l1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Uutepuet noptai [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuHHuCTEpCTBO 00pa30BaHUs U HAYKHU.

26) Caiir CIIAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru






