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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 0011Ier0 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIMU MPENOJaBAHUS YUYEOHOT0 MpeaMeTa « XUMUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XHUMHU C Y4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeAesisieT BO3MOXKHOCTU TMpeaMera st
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pe3yJiibTataMm 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3yYeHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIILHOW JEATEIbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIIYKUT OCHOBOM Juisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJib UTPatOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, DHEPIETHUECKOM,
MTUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4eOHOW JIESITENIbHOCTH,
AKCIIEPUMEHTANIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHbple HampaBlieHHS B OOyYEHMHM XUMHUU OOECHeuMBalOTCs cCrHerupuKon
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAECTCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHSL K JPYroMmy, BBITIOJHSAA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOTO0 MPUMEHEHHUS W TOJYUYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydyeHHe XUMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya yyeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMbBI XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
NEesATEeIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro oOOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yuyeHUM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHUE MPUOOPESTU TaKUE 1IeTH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM XKU3HU;

—  HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEeATEIbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCIOBUM, CITIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYaIOIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SBIICHUS
OKpY>KaroIlIer0 MHUpa, WCIOJB3Yysl 3HAHWS W OIBIT, MOJyYEHHBIC MPH H3YYECHUH
XUMUHU, TPUMEHSATh HMX TMPU PEIICHUH MpoOJeM B TMOBCEAHEBHON >XM3HU U
TPYAOBOU JIE€SITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
11e71eco00pa3HOTrO TOBEJICHUS B OBITY W TPYJIOBOM JACATEIBHOCTH B IEJSIX
COXPaHEHHS CBOETO 3/10POBbsSI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX s HM3yUYEHUS XHMHU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTHl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTsie U CoXKHBIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas (¢opmyna. BajgeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMUYECKUX COECTMHEHU.

Du3NYEeCKUe U XUMUUYECKUE SBJICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukaius
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM MOCYIOM, MpaBuiIaMu paboThl B JabopaTtopuu u
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHHE
¢buznyeckux (IJIaBJICHUWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHM, MPOKAIMBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa C KUCIIOTOM) SBJICHU, HAOMI0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosd meau (I1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOIIbI0 MAarHuTa, (UIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoOBEACHNE OYUCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IrapocTepKHEBBIX ).

BaxkHelue npeacTaBuTe I HEOPraHNYECKUX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3jneMeHT U mpocroe
BemiecTBo. Haxoxxaenwe kuciaopoga B HOpupoae, (u3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [lpumenenue xkucinopona. CrocoOsl



MOJIyYCHHUS KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOAU(pUKALNS KHCIOPO/Ia.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT m mpocrtoe BemectBO. Haxoxxaenue Bogopoaa B
npupone, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBouMcTBa BOABl. Boma kak pactBoputesb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YelloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMCTBa OKCHIOB. [losrydeHrne oOKCuI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyyenue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3AyX€, MTOIYYEHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOIECHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HUCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEAOBAaHUE OCOOCHHOCTEH pacTBOPEHHUSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJI0/IeHUE U3MEHEHHSI OKPACKH WHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
u3ydyeHue B3zaumojeicTBua okcuaa meau (II) ¢ pacTBOpoM CEpHON KHCIOTHI,
KHCJIOT C MeETajulaMHy, pEeakUWil HEUTpalu3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTMHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKHUX 3ieMeHTOB. IloHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajJoreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEpHbIE OKCUIbI
U TUAPOKCUBL.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N.  MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (POPMBI
[Tepronnueckoii cucrembl xumuueckux 3emeHToB JI. . Menneneesa. [lepuoast
u rpynnbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEpPOB MEpPUONA U
IPYNIbI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oromnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM 1 Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproandyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbI U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasE M HEMOJSpHAasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Tpouecchl OKMCIAEHUS U BOCCTAHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliMy pa3yIoKEeHHs], COESTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmnsanpss MeXNpeIMETHBIX CBSI3€W INPU W3YYEHHH XUMHM B 8 KJlacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DaKkT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMepPUOIUIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@dusnka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJOB, Kalaus, KaIbIU U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

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

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIIoBoMy Hddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, IO OOpAaTUMOCTH, IO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o xkaranuze. [loHsiTHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHON  pEaKLUU. CocraBiieHne  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€éHHbIE HMOHHBIC YypaBHEHHUs peakinuil. CBOWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIIN3E COEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, MIEJIOYEed U COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakuuii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKeHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHE CBOWCTBA Ha MpUMEpe  XJopa
(B3aMMOJAEICTBHE C MeETa/llaMH, HEMeETajulaMH, WIeJo4YaMu). XJIIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEHIIMEe XJIOpPUIbl U UX
Hax0XXJICHUE B MIPUPOJIE.

Oo6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIINN KUCIOPOa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnass kmciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHUMHUYECKHE pPEaKInu,
JeXale B OCHOBE IPOMBIILIEHHOTO CIOCO0a MOMYy4YeHUsI CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
dusznyecKkrue u XMMHUECKHUE CBOMCTBA, MoMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (GU3NUYEeCKUEe U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHME HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYEeCKOe 3arpsi3HEHUE OKPY KaIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbl U BoJnoEMOB). docdop,
ayoTpornuele Monupukanmuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, pu3nuecKkue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonas3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  aAJUIOTPOIIHBIE
Moau(pUKalMM, pPacIpoCTpaHeHWe B MpuUpoae, (U3MUEecCKUe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao0albHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUEeCKue U XMMHYECKHUE CBOMCTBA,
nojJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHavabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIMHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUJIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojgax — U ux
poJiMi B JKH3HM YeJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBHI, UX UCIOJb30BAHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHEWIME CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, MIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOW JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)Xaromme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYITIMBaHUs caxapa IO JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHHUE XUMHYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha CyJbdar-
WMOH U HaOJIoOJeHHE MpHU3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COEOTUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yA0OpEHUH, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YyYCHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPHU3HAKOB
VX [POTEKaHMUsI, B3aMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4CHUE Mozenen
KPUCTAUIMYECKUX PpeIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NpPOTHBOTa3a, MOJIy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YIJIEKUCIIOIO rasa, NpOBEJACHUE KAUECTBEHHBIX PEAKIMi Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHelIe HeMeTalIbl U UX COSIUHECHUSY.

MeTaJiibl 1 MIX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHE MeETauioB. MeTtamndeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mMosydeHuss MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB JI. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOLIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaUIOB MU  MX
COCIUHCHUMH.

[[lenoyHno3emenbHbIE METAUIbI MarHMid W KalblMH: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoje. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ10)keHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxoXxAcHWE B mnpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNEe U OMMCaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH WOHAMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTABHBIX 3a7a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBasi momoip npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpatus BemiecT, nainee — [1/IK). Ponb xumMuu B penieHun dK0JIOrH4eCKuX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesricnpeomemmnuwie céasu



Peanmusanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUYHbIE MOHATUS: HAy4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJENb, SBICHUE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3apsi, MPOBOJHMKH,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaANIbl, TOPHbIE MOPOJBI,
II0JIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS IPOrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUNCKUMU
COLIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH, IPUHATBIMU B
o0liecTBe MpaBWIaMM M HOPMAMM IOBEICHHMS M CIIOCOOCTBYIOT IIpoLEccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIIN3ALNN 00yYarOIINXCS.

JIMYHOCTHBIE  pE3yJIbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOACTBOBATbCA CHCTEMOM TMO3WTHBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacILIMpEeHUe OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHS 3HAYECHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEPHOM HH(pOpMaIeil o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIMTAHUS:

NPEACTABICHUS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  y4EOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IpU
BBINIOJIHEHUH YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCEe OSTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHWE M IIOCTYNIKM CBOMX TOBApPHUILEH C IIO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKHM U COCTaBISAIOLINE
OCHOBY /Ul TTOHMMAHUS CYIIHOCTH HAYyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
IIPUPOJHOU CPENON, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II03HABATEJIbHBIC MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO3HABATEJIbHOM, MHPOPMAIMOHHON M YHUTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbBHOM pabOThl C y4eOHBIMH TEKCTaMM, CIPaBOYHOMN



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYCHHMIO M TIO3HAHWIO, JFO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAaKTUUYECKOMY M3yUCHHUIO TTpodeccuii 1 Tpyaa pa3audHoro poja,
YBOKEHHUE K TPYyIAy M pe3yjibTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(]ecCHoHaTBLHON IeITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) PK0JIOTrHYECKOro0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nYeCKOMy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalIUsIX,
YIPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJIy4aeMble TPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHS HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHWS,
CTPOUTH JIOTUYECKUE PACCyXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOIb3yEMbIE B XUMUHU,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMylia M YpaBHCHHUE
XUMHYECKON pPeakli — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JI1 (POPMHUPOBAHHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHPOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce ydyeOHOMl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpENBbL.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHMs 3a/aBaTb BONPOCHl (B XOA€ Juanora M (Wid) TUCKYCCHM) IO
CyllecTBy  oOCyXJaemMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI MPEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUs! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3YJIbTAaTa 3asBICHHOM LW, YMEHUE
MCIIOJIB30BAaTh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYAalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JEATeIBHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HaHWS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBIC OCHOBHBIX XHUMHMUYECKHUX TIOHSATHUM: aToOM, MOJIEKYJa,
XUMHUYECKUW BJIEMEHT, IMPOCTOE€ BEHIECTBO, CJOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS W HEOJHOPOJHAsI), BaJECHTHOCTb, OTHOCUTENIbHAs AaTOMHas U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIM 00BEM, OKCHU, KUCIIOTA,
OCHOBAHHUE, COJIb, BJEKTPOOTPUIATEIBLHOCTh, CTEMECHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakiMy 3aMeIleHUs, peakiuu OOMEHa, SK30- U DSHIOTEPMUYECKHUE PEaKIUH,
TEIJIOBOM 3(PQeKT peakiuu, sSApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBfA3b, IMOJSpHAsS U HEMOJspHas
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHWOH, PACTBOP, MaccoBasl J0Js
BelecTBa (IIPOLICHTHAsI KOHIICHTpPAIUsi) B pacTBOPE;
WJUTIOCTPUPOBATH B3AaMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHATHSI TIPYU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;
WCIIOJIB30BaTh XMMHMUYECKYI0O CHUMBOJIMKY JJISI COCTaBlieHUs] (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTCTICHD
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTh BEIIECTB K
OTIpEZICIEHHOMY KJIAaCCy COCIMHEHMM 1O QopMyiaMm, BUA XUMHYECKOU CBS3H
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCIMHECHUSX;
packpeiBath  cmbicn  Ilepuommyeckoro  3akona JI. WM. Mennaeneesa:
JEMOHCTPUPOBATh  MOHUMAaHUE  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX TosiokeHusi B [lepuoauueckoil cucreme, 3aKOHOB
COXpPAHEHHMS MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSIPHOIO
YYE€HHs, 3aKOHAa ABOTrajipo;
OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuomnueckoilt cucTeMbl
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs NoArpymmna (A-rpymnmna)» u
«mmobounas moarpymma (b-rpymnma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o0o3HayeHusi, KoTopele wuMewTcs B Tabnune «llepuoguueckas cucrema
xuMuueckux snemeHtoB JI. M. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, o0Ilee 4uciio
AIIEKTPOHOB U PACHPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



KJIAaCCU(PUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOPraHWMYECKHE  BEIleCTBa,
XUMHUYECKHUE PEakiuu (10 YUCIy U COCTaBy YYAaCTBYIOIIUX B PEAKIIUU BEIECTB, IO
TerioBoMy 3G (deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX
KJIAacCOB, TOATBEp)KAas OMNHMCAaHUE TMPHUMEpPaMH MOJEKYJSPHBIX ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHil;

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO COCTaBa,
BO3MOKHOCTH NMPOTEKAHMUS XUMHUECKUX MIPEBPAIECHUI B Pa3IMYHBIX yCIOBHSX;
BBIYUCIIATE OTHOCUTENBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COCAMHEHHUS, MACCOBYIO
JIONII0 BEIIECTBA B PAacTBOpPE, MPOBOJAUTH PACUETHI MO YPABHEHHIO XUMHUYECKOU

peakiuu;
NPUMEHSTh OCHOBHBIC OIEPALMU MBICIUTEILHOW ACSITEIbHOCTH — aHalu3 M|
CHHTE3, CpaBHEHHE, 0000IIEHUE, CHCTEMATH3alINI0, KIACCH(HUKAIINIO, BBISBICHHE
NPUYHHHO-CJICICTBEHHBIX CBS3¢ — JIII  M3y4YCHHWs] CBOKMCTB BEIIECTB H

XUMUYECKUX PEAKIIMI, ECTECTBEHHO-HAYyUYHbIE METO/bl NO3HAHUS — HAOJIOACHHUE,
U3MEpPEHUe, MOACIUPOBAHUE, IKCTICPUMEHT (PEAJIbHBIM U MBICIICHHBIN );
ClIeIOBaTh IpaBUJiaM IOJIb30BAHUS XHWMHUYECKOM MOCyl0H U J1ab0paTOpHBIM
00OpylOBaHUEM, a TaK)Ke MpaBuiIaM oOpallleHusl C BELIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMU 110 BBINOJIHEHUIO JTAOOPATOPHBIX XHMHYECKUX OIBITOB IO
MOJYYEHUIO W COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOAOpPOAA M KUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM J0OJIEd PacTBOPEHHOTO
BEIECTBA, IUIAHUPOBAaTH M IPOBOJUTH XUMHUYECKHE IKCIEPUMEHTHI 110
pPacno3HaBaHHUIO PACTBOPOB ILEJIOYEH W KHCIOT C IOMOINBK HWHAMKATOPOB
(;rakmyc, heHondTanienH, METUIIOPAHXK U JIPYTHUE).

K koHIy 00ydeHus B 9 Kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:
pacKphIBaTh CMBICJ OCHOBHBIX XHWMHWYECKHX IOHSTHI: XUMWUYECKHUN D3IJIEMEHT,
aToOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJICHHS, XHMHUYECKas
peakiys, XMuMUYECKasl CBs3b, TEIIOBOM 3(PPEKT peakinu, MOJIb, MOJISIPHBIN 00bEM,
pacTBOp, DJIEKTPOJIUTHI, HE3JIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS,
peakuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMUYECKOe paBHOBECUE, OOpaTUMBbIE U
HEeoOpaTUMbIe peakiuu, OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHbBIE peakiuu,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE M BOCCTAHOBIICHHE, AaJUIOTPOIHS,
aMm(pOTepHOCTh, XMMHUYECKas CBA3b (KOBAJICHTHAs, HOHHAs, METAJUITMYECcKas),
KpUCTaJUIMYECKasl PelIETKa, KOPPO3Hsl METAJUIOB, CIIABbl, CKOPOCTh XUMHUYECKON
peakuu, npeaenbHo nonycrtuMas konuentpanus [IIK BemecTsa;



WJUTIOCTPUPOBATH B3AaMMOCBS3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSITh 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIONb30BaTh XMUMHUYECKYIO CHMBOJHKY JJIsi COCTaBlieHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONpENENATh BAJICHTHOCTh W CTEIEHb OKHUCIICHHS XHWMHYECKHUX DJIEMEHTOB B
COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COCAMHECHHWH 1o (opmysiaM, BHJ XHMHYECKOW CBs3M (KOBaJ€HTHA,
WOHHAsi, METaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHHSX, 3apsj] HOHA IO
XUMHUYECKON (hopMmysie, XapakTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEIMHEHUI, TUIl KPUCTAINIMYECKOMN PEIIETKM KOHKPETHOTO BEILIECTBA;
packpeiBath cMbIci  [lepmogmueckoro 3akona J[. WM. MeHneneeBa u
JIEMOHCTPUPOBATh €ro MOHMMAaHUWE: OIMUCHIBATH M XapaKTePHU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpymnma)» u «rnobounas noarpynna (b-rpynna)y, massie u
OOoNbpIIME TEPUOJIbl, COOTHOCUTH OOO3HAYEHHs, KOTOpPbIE HMEIOTCS B
NEPUOINYECKON TaONHIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO 3JIEKTPOHOB U
pacnpeneneHrue uX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U MX COCJAMHEHUN B Mpelesiax MalbIX IIEPUO0B
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(PUIMPOBATh  XMMHUYECKHUE  DBJEMEHThl, HEOPraHWYEeCKHUe BEUIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOIIUX B PEAKIMU BEUIECTB, [0
TerioBoMy 3(hQeKxTy, M0 HU3MEHEHUI0 CTENEeHEW OKHUCICHHUS XUMHYECKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(UUECKUEe XUMUUYECKHUE CBOMCTBA
MPOCTBIX M CJOXHBIX  BEIIECTB, TMOJTBEpXKJas OMNHCAaHUE MpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTHUYECKON ITUCCOLMALMM KHCIOT, ILIEI04er U
COJIEH, TIOJIHBIE ¥ COKPAIIEHHBIE YPABHEHUSI pEaKI[Mii MOHHOTO 0OMEHa, YpaBHEHUS
peakluii, MOATBEPKAAIOIMIMX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXKIY
BEILECTBAMHU PA3JIMYHBIX KIIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajlaHca ATHX PEaKIInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYI0 MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcCTBOPE, MPOBOJAUTH PACUETHI M0 YPABHEHHIO XUMHUYECKOU
peakuuu;



COOIOIaTh TIpaBWjIa TOJB30BAHHUS XHMHYECKOW TMOCYyA0H W J1ab0paTOpHBIM
o0opyZI0BaHUEM, a TAaK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMUA 110 BBIMIOJTHCHHUIO JITAOOPATOPHBIX XHMMHYECKHX OIBITOB TIO
TIOJIYYCHHIO M COOMPaHUIO ra3000pa3HBIX BEIICCTB (aMMHAaKa U YIIICKHUCIIOTO T'a3a);
MPOBOJUTh PCAKIHUH, ITOATBEPKIAIOMINE KAYeCTBCHHBIM COCTaB Pa3IUYHBIX
BEII[ECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cwmkar-, cyiabpar-, THIAPOKCUA-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
U3YYCHHBIX METAJUIOB, IIPUCYTCTBYIOIINE B BOJHBIX PAacTBOPAX HEOPTaHUYCCKUX
BEIIIECTB;

MPUMEHSTh OCHOBHBIC OIlEpAllUd MBICIIUTEIIBHOM JICATEILHOCTH — aHaIU3 H
CUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allMI0, BBISBICHUE MPUUYUHHO-
CJICIICTBEHHBIX CBSI3eH — JUIT M3yYCHHsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKITUH,
€CTEeCTBEHHO-HAyYHbIC  METOJIbI  IIO3HAHMS —  HAONIOJeHHWE, HW3MEepeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (pEeaJIbHBIM ¥ MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuyecTBO YacoB
Ne HanmeHnoBaHue pa3jie/ioB U TeM K n JyekTpoHHbIE (IU(PPOBBIE)
n/n NMPorpamMmbl Bcero OHTPOILHbIC paxTHiecKkne o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XMMUYECKHE MOHATHS
XuMusg — BakHas 00/1acTh
1.1 €CTECTBO3HAHUS U ITPAKTHUECKOMN 5 2 Bubmiorexa ITOK
) p https://m.edsoo.ru/7f41837¢c
JESITEILHOCTH YEeI0BeKa
12 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
) peaKkIuu https://m.edsoo.ru/7f41837¢
Hroro no paszeny 20
Pasjen 2. BaxkHeililune npeacTaBuTe/ M HEOPraHMYECKUX BellECTB
71 Boznyx. Kucnopoa. Ilonstie 06 6 bubnuoreka [IOK
) OKCHIIaxX https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonsarue o kucnorax u 8 1 bubnuoreka [IOK
) COJIAX https://m.edsoo.ru/7f41837¢
23 Bopna. PactBopsr. [lonsitue 06 5 1 1 bu6mmoreka [JOK
) OCHOBAaHHUIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI bu6mmorexa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCANHEHNM https://m.edsoo.ru/7f41837¢
Hroro mo pasaeny 30
Pasnen 3. llepnoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3j1emeHToB /I. U. MengeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKIIul
Ilepronnueckuii 3aKOH U
31 [lepuoaunueckas cucrema 7 bubmuoreka [IOK
’ XUMHUYECKUX 35ieMeHTOB J[. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue atoma
39 Xumu4eckas CBS3b. 8 2 bubmuoreka [JOK
’ OKHUCIUTEILHO- https://m.edsoo.ru/7f41837¢




BOCCTAHOBHUTCIIbHBIC PCAKIIMHN

ViToro 1o pasneiry 15 bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢c
PeseprHOe BpeMST 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KVIACC

KosauyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM K 0 (undposbie)
n/n NPOrpaMMmblI Bcero OﬁﬂTpom’m’le p 6aKanecm1e o0pa3oBaTe/bHbIC
padoThI padoTsl pecypcb
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuH
[ToBTOpenue u yriryOiaeHne 3HaHUH OCHOBHBIX Bbu6mmoteka [JOK
1.1 5 1
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
10 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
) peaKuuit https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubnnoreka [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B pACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazzeny 17
Pa3nes 2. HemeTasnibl M MX cOeIMHEHUS
71 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61as xapakTepucTHKa ec
2.2 3neﬁeZTXo§ \;(ITAI—);I TrII/Ilfm ngmaq u g’; " 6 bubmmorexa LTOK
) by - P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO011ast XapaKTEepPUCTHKA XUMHUYECKUX
2.3 BHGHI\;CHTOIf VA—E el A3ot, Gpocdop u ux 7 1 bubmaorexa LIOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO011ast XapaKTepPUCTHKA XUMHUECKUX
24 BJ'IeHl\ieHTOIf IVA?prrIHBI VYrnepoa v KpeMHUR 8 1 2 Brbmrorexa LIOK
) https://m.edsoo.ru/7f41a636
U UX COEIMHEHUS
Hroro 110 pasaeny 25
Pa3gen 3. MeTaJJILI M BX COeTUHEHU ST
. bubnunoreka LIOK
4
3.1 Obmpae cBoMCTBa METAIIOB https://m.edsoo.ru/7f41a636
3.2 Baxkneiiine MeTaibl ¥ HX COSTUHEHHUS 16 1 2 bubanorexa [IOK




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

Hroro mo pasueny 20
Paznen 4. Xumusi 4 OKpyKam0Ias cpeaa
4.1 BemecTtBa 1 maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
) https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 3
PesepBHOC BheMSL 3 bu6nmnorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBO Yyacos DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKTH'ICCKHe wiydeHusi 0GPA30BATEABHbIC
padoThbI padoThbI pecypeb

1 [Ipeamer xumuu. Ponb xumuu B KU3HA 1 bubnuoreka [IOK
yeJioBeka. Telia u BemecTBa https://m.edsoo.ru/ff0d210c

2 [ToHsiTHE O METOAAX MO3HAHKS B XUMHH 1 bubmmorexa [JOK

A https://m.edsoo.ru/ff0d227¢e
[IpakTuueckas padbora Ne 1 «IIpasuiia

3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHHEM)

4 Yucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3JieIeHUus CMeCcei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue

5 cxlxljeceﬁ (Ha npnrl)v[epe OUUCTKH HOIILBapeHHOfI 1 bubmorexa [TOK

https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
1

6 ATOMBI H MOJIEKYIIbI https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmoreka [JOK
XUMUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThic U CIIOKHBIEC BEIIECTBA 1 bubmmorexa LJOK

b m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOIEKYIISIPHOE YUCHHE 1 bubmmorexa LJOK

yIpHOe y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

10 Xumudeckast popmyria BaHeHTIII{IOCTI: 1 bubmiorexa LIOK

pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JICMECHTOB

11 OtHocuUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK




OTHOCHUTENbHAs] MOJIEKYJIIpHAsI Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10711 XUMHWYECKOT0 3JIEMEHTa B bubmuorexa [JOK
COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Mounb. Moisipaast bubnnoreka [HOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nYeCKUe U XUMUYECKHUE SBICHUS. bubmuorexa [JOK
XuUMHYECKask peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpOTEKaHUS bubnuorexa [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACCHI BEILECTB. bubnnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl BEIIECTBA bubmuorexa [JOK
17 o
10 YPaBHEHUSIM XUMUYECKUX PEaKLUU https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMrUIecKux peakiui
18 (coe I/IHqE):HI/I}IH a3JI0’KEHUS 3a1\IZe eI:{I/I;I bubmorexa [IOK
A P » SAMCIICHIT, https://m.edsoo.ru/ff0d334
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIMKJIOTISTUCT 060g eHHE U bubmorexa [IOK
H JHCT m https://m.edsoo.ru/ff0d40c4
cUcTeMaTHu3alys 3HaHUI
20 KonTponbnas padora Nel no teme bubnnoreka [JOK
«BemecTBa 1 XUMHAUYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 KI/ICJJ]'I}(; OJ1 — BJIEMEHT U POCTOE BeﬂyeCTBO bubmorexa LIOK
pox P m : https://m.edsoo.ru/ff0d448e
O30H
dusndecKknue 1 XUMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE) bubmorexa [TOK
POJa tpeakl » FOPCHHE). https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
CriocoOFBI TTOTyYeHHS KHCIOpoaa B
23 naboparo I/II/IZIH OMLIH_IJIGHIZ{;ICTI/I Eubmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TemnoBoit 3¢ (hexkT XUMUIECKOH peakiuu, bubnuoreka [IOK

IMOHATHUEC O TCPMOXUMHUUYCCKOM YPABHCHUMU,

https://m.edsoo.ru/ff0d4790




9K30- U SHAOTCPMHUUCCKHUX PCAKIUAX

TorumBo (HedTh, yroib U METaH).

25 3arpsi3HeHHe BO3yXa, CIIOCOOLI €0 Bubmiorexa LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
IIpaktrueckas padora Ne 3 mo teme
26 «Hpon YyeHHE 1/12061/1 aHHe KUCIopoda Bubmzorexa LIOK
Y o P poa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHUE €ro CBOKWCTBY
27 Bonxopon — aneMeHT 1 MpoCcTOoe BEIIECTBO. bubnnorexa [JOK
HaxoxaeHue B nmpupoje https://m.edsoo.ru/ff0d4dd0
73 duznuecKrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsTue o KUCIIOTaxX U COJIX bubmiorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1oJryueHus BO0poia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktrueckas padora Ne 4 o Teme
31 <<1PIOJ'I YyeHHe I/II():O6I/I aHue BOJIOPOa Bubmzorexa LIOK
Y N P Alopoaia, https://m.edsoo.ru/ff0d4f42
H3y4YE€HHUE €ro CBOMCTBY
. " bubmuorexa [JOK
32 Mounsipabiii 00BEM razoB. 3akoH ABOrajpo https://m.edsoo.xu/f0d542e
Brruncienus o0bEMa, KoIMuecTBa
33 BEIIIECTBA rasa Mo ero M3BECTHOMY bubanorexa [IOK
.. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Breruucienust 0068MO0B I'a30B 10 YPABHEHUTO
34 €aKI[M1 Ha OCHOBE 3aKOHa 06’Lézflll){BIX Bubmiorexa [IOK
peaxil . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUN T'a30B
35 dusnyeckue 1 XUMUUECKHE CBOMCTBA BOJEI Bubmiorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonstue 00 bubmuorexa [JOK
WHIUKATOPaX https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HachieHnnbie u bubnmoreka [JOK

HEHACBIIICHHBIE pacTBOPbI. MaccoBas 1o

https://m.edsoo.ru/ff0d5b40




BEILIECTBA B PaCTBOPE

[Ipaktuyeckas padora Ne 5 o Teme
«[IpuroroBieHue pacTBOPOB €

bubmuoreka [JOK

38 ONpeACIEHHON MacCCOBOU JTOEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA
39 KontponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuael: cocTaB, KIIacCH(PUKALINS, bu6mmoreka [IOK
HOMEHKJaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
41 KI/ICJI};)THBIX OCHOBHBIX ¥ aM()OTEPHBIX bubnmorexa LIOK
i https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42
HOMEHKJAaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XMMHU4ECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnorsl: coctas, kimaccudukanus, bubnnoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne 1 XuMHYECKHE CBOMCTBA KUCTOT bubmorexa [IOK
Y https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYpa, CIOCOObI bubnuotexa [JOK
46 »
MMOJIYYECHUS, XUMUYESCKUE CBOUCTBA https://m.edsoo.ru/00ad9474
IIpakTruyeckas pabora Ne 6. Pemenue
AKCIEPUMEHTAIBHBIX 3374 110 TEME bu6mmorexa [IOK
47
«OCHOBHBIE KJIACChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COECIMHEHU I
I'eneTnveckas CBsSI3b MEXKIy Kilaccamu bubmuoreka [JOK
48 -
HEOPraHMYeCKUX COCTUHEHNI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O06001IeHre U cHCTeMaTU3alus 3HAaHUN hitps://m.edsoo.ru/00ad9ch?
50 KonTponbnas padorta Ne3 mo teme bubnmoreka [JOK

"OCHOBHBIE KJIACCHl HEOPraHUYECKUX

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




coenuHeHun"

[TepBbie MOMBITKY KIACCH(PUKAITUN

bu6mmoreka [IOK

51 XUMHUYECKUX dJ1eMEHTOB. [loHsaTue o https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AJIEMEHTOB
Ilepnomuueckuii 3axkoH u [leprnoanueckas
52 CI/I(I:FCMI; XUMHUYECKUX :—)JIeMeII{)To;[ A n bubmnorexa [IOK
T https://m.edsoo.ru/00ada52c
Menneneesa
53 [Tepuospl, TpymIiel, M0 TIITBI Brommozexa LOK
PHOZBL, IPY » HOATPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIEP. bubnnoreka [JOK
H30TONEI https://m.edsoo.ru/00ada342
CTpoeHue dIEKTPOHHBIX 000JI0UEK aTOMOB
55 3ﬂepMeHTOB Ile 1/112) nyeckou cucremsl J[. U bubnmorexa LIOK
pHOA T https://m.edsoo.ru/00ada6bbc
Menneneesa
XapakTepruCcTHKa XUMHUYECKOr0 JIEMEHTA
P P o bubnuorexa [JOK
56 IO €ro noJyiokeHuro B [lepnonnyeckoi
https://m.edsoo.ru/00ada824
cucreme JI. 1. Mengeneera
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHUS HAyKH U npaktuku. 1. 1. bubnnorexka [JOK
MeHeneeB — y4€HbIU, IEAATOr U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepsuEbIil ypok. O000IIEHNE 1
58 CI/ICTEMaTI/ISZI_I:I/ISI 3HaHI/II;IH / Beepoccuiickast Bubmiorexa HOK
p https://m.edsoo.ru/00adb33c
IIpoBepoyHas pabora
KonrponsHasg padora Ne4 1o teme
59 «C EeHI/Ie aTcl))Ma XuMuueckas CBSI3b) / Bubmiorexa HOK
™ o ) https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepouHas pabota
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumMu4deckas CBsI3b Bubmzorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBasieHTHas mossipHast XUMUYECKask CBSI3b bubnmuorexa [JOK




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

63 KoBasieHTHast HENOsIpHAs XUMHUYECKas 1 bubnmoreka [JOK
CB3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
64 Crenens, oxncienns ! https://m.edsoo.ru/00adae28
65 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bubnnoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
66 OKucnauTeny 1 BOCCTAHOBUTEIU 1 bubnmorexa LIOK
https://m.edsoo.ru/00adb076
Pe3epBHEIiT ypoK. 0606£ueHI/Ie " BuGnorexa LIOK
67 CUCTEMaTHU3alsl 3HAHUU 110 TEME 1
https://m.edsoo.ru/00ad9cb2
«Ctpoenne atoMa. XMUMHUUYECKAasl CBS3bY
63 PesepBHrlit ypok. O6o01ienue u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63
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9 KUIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
- Tema ypoka
n/n yp Bcero KoﬁﬂTpom’Hble Ip ﬁaKTquCKHe u3ydenusi oOpa3oBaTeibHbIE
padoThbI padoTbI pecype
Ilepuoanueckuii 3akoH. Ilepuoaudeckas
1 CI/I(E[CMa XUMHYECKUX SHCMI;HTOB .U 1 bubmnorexa LIOK
T https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
2 XHMH‘IGCKEIX 9JIEMEHTOB IIEPBBIX TPEX 1 bubmorexa LIOK
PBRIX TP https://m.edsoo.ru/00adb6b6
MEepUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xumMuueckoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 «[ToBTOpEHHE U yriTyOJIeHHE 3HAHUIM 1 1
OCHOBHBIX pa3JIejioB Kypca 8 Kiiaccay

6 Knaccudukanmsi XuMrUueCcKuX peakifii 1mo 1 bu6mmoreka [IOK
pa3IuYHbIM IpU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsaTHE O CKOPOCTH XUMHYECKOM

7 €aKIuu HOHS[I?FI/IC 0 TOMOT€HHBIX U 1 Eubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKLUsIX
[TonsATHE O XMMHYECKOM PaBHOBECHH.

3 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnorexka [JOK
XUMHYECKON PEAKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'0 PaBHOBECHSI

9 OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bubnuorexa [JOK
peaknuu https://m.edsoo.ru/00adcade

10 Teopus 37IEKTPOIIUTUYECKON 1 bubnuoreka [IOK

nucconuanuu. CUIbHEBIE U cl1a0bIe

https://m.edsoo.ru/00adcd68




3JIEKTPOIIUTHI

11 Hounnrle ypaBHEHUS pEeaKIIUN Bubmorexa HOK
M peakdl https:/m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAaHUI B CBETE IPeACTaBIECHUI 00 bubnnorexa LIOK
Jpen https://m.eds00.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOLIMAIIUT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 DIIEKTPOJIUTHUECKON bubmiorexa LHOK
pel P https://m.eds00.ru/00add8b2
JIUCCOLIUALIAN
14 IlonsTue o ruapoanse cojei bubmmorexa [IOK
Ap https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https-//m.edsoo.rw/00addd 12
[IpakTuueckas padora Ne 1. «Pemenue bubnuorexa [IOK
16
JKCIIEPUMEHTAJIbHBIX 3a1a9» https://m.edsoo.ru/00addbfa
KonrponsHaas padora Ne2 o reme
17 «3J‘I;II:()T OJ'II/ITIf‘IeCKaSI Hcconuanus Bubmiorexa ITOK
p A [l https://m.edsoo.ru/00addec(
XHUMUYECKUE PEAKIIMU B PACTBOPAX»
OO6mrast XxapakTepuCTHKA raJOTeHOB. bubnnoreka [JOK
18 o
XHUMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHasg KUCIIOTA,
19 XI/IMII;IICCIJ:I/IE C);OﬁCTBa OoJIyueHHe Bubmiorexa [TOK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
ITpakTrueckas padora Ne 2 1o teme
20 «IPIon YyeHHUE COIjIHHOﬁ KHCJIOTBI, U3yUEHUE Bubmiorexa HOK
.. yv » M3y https://m.edsoo.ru/00ade348
€€ CBOICTBY»
Brruucnenust mo ypaBHEHUSIM
21 XUMHUYECKUX eazpnﬁ €CII OIMH U3 Bubmiorexa HOK
PCAKIHH, a https://m.edsoo.ru/00ade488
pEarcHTOB JIaH B M30BITKE
OO6mas xapakTepucTruka 3j1eMeHToB VIA- bubnmoreka [JOK
22
TPYIIIIbI https://m.edsoo.ru/00ade64a
23 AnoTpomHBIE MOIU(UKAITUN CEPHI. bubmuorexa [JOK




Haxoxnenue cepbl 1 €€ COeIMHEHUN B
npupojae. XMuMHYECKHUE CBOMCTBA CEpPbI

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

4 CepoBonopo, ctpoenue, Gpu3nueckue u bubnmoreka [JOK
XHMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KuciaoTa

25 (bmHtII[eCKHE u XI/II\]/;[)I/I‘IGCKI/IG CBOIf;ICTBa bubmiorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHUE
XHAMHMUYECKHUE PEAKIMH, JIEKALUE B
OCHOBE IMPOMBIIIIJIEHHOTO CIIoco0a
26 10T qul/lfﬂ CEepPHOM KHCIIOTHI Eubmorexa IIOK

Y P ) " https://m.edsoo.ru/00adec8a
XHUMHUYECKOE 3arpsi3HEHUE OKPYKaroIen
Cpelibl COCIMHEHUSIMU CEPBI

27 Beruncnenue MaccoBOM J0JIM BBIXO/A bubmuorexa [JOK
NPOAYKTA PEaAKIUU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTHKa JIEMEHTOB V A-

73 rpynnsl. A30T, pacipOCTpaHEHHE B bubnnoreka [JOK
npupoje, Gu3nuecKue U XuMHYeCKue https://m.edsoo.ru/00adeea6
CBONCTBA

29 AMMuak, ero Gpu3nyecKue 1 XuMU4eCKHe bubnnoreka [JOK
CBOKCTBA, IIOJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas pabota Ne 3 o Teme

30 <<1PIOJ'I YEHUE aleMHaKa W3y4YEHUE €ro bubmmorexa LIOK

Y 13y https://m.edsoo.ru/00adf180
CBOWCTBY

31 A3oTHas KucioTa, e€ Gpu3ndecKkue u bubmuorexa [JOK
XAMUYECKHUE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJIEH
aMMOHHMS B KQUECTBE MUHEPAIbHBIX

32 no0Opennii. XUMHUYECKOE 31211“ SI3HEHUE Bubmiorexa HOK
YAIOOPCHIH. 7 p https://m.edsoo.ru/00adf518
OKpY>Kalollleu cpebl COETUHEHUSIMU
aszoTa

33 Dochop. Oxeun dpochopa (V) u bubnmoreka [JOK

dbocdopHas kucnora, pusuveckue u

https://m.edsoo.ru/00adf68a




XHMHUYCCKUC CBOfICTBa, IIOJIYUCHHUC

Hcnonp3oBanue GpochaToB B KaUeCTBE

34 MUHEpaIbHBIX yA00pEHH. 3arps3HeHne BH6J_IHOTeKa HOK
mpEpoEo# cpeEt hocdaTamy https://m.edsoo.ru/00adfc20
35 VYrnepoa, pacnpocTpaHEeHUE B IPUPOJIE, bubnmoreka [JOK
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxcupspl yraepoaa, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bu6mmoreka [IOK
poOJIeMBbI, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
.. bubnuorex K
37 YronpHasg KACIOTa U €€ COJIU Oumaoreka LO
https://m.edsoo.ru/00ac006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[TonyuyeHune yriaekucioro rasa. E;ISSJ'I/P/I;T:;(sigr?/IéanOZk
KauecTtBeHHas peakuus Ha kKapOoHaT-HOH" T ]
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Bubmiorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIJIepoaa
40 Kpemnuii u ero coeqmHeHust bubmorexa [TOK
https://m.edsoo.ru/00ac080a
[IpakTnueckas padora Ne 5. Pemenue
A1 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubmuorexa [JOK
«BaxkHenme HeMeTalulbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHHU S
KonrtponsHas padora Ne3 o reme
42 «BaxHeie HEMETaIbl M UX bubmorexa LJOK
P——— https://m.edsoo.ru/00ae0e18
OO6m1ast XxapaKTepUCTUKA XUMHUIECKHIX
3JIEMEHTOB — MeTajIoB. MeTaminueckas
bubnmorex K
43 CBA3b U METAJUINYECKAs] KPUCTAIINYECKAS Ommoteka O

pemérka. PU3nYeCKUe CBOMCTBA
METaJJIOB

https://m.edsoo.ru/00ae103e




XMMHUYECKUE CBOUCTBA METAJLIOB.

44 DJIEKTPOXUMHUYECKUH Psil HANTPSYKSHUI buGmorexa LIOK
https://m.edsoo.ru/00ael1 156
METaJIJIOB
OO6mue cnocoObl MOTy4YeHUS METAJLIOB.

45 CnuaBel. BeruucieHus o ypaBHEHUSAM bubmuorexa [JOK
XUMHYECKUX PEAKIMH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJIEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47 Ilenodmnbie MeTaLIEL https://m.edsoo.ru/00aec14b2

48 OKcHUIbI M TUAPOKCUIBI HATPUS U KaJIUSI Brommozexa LOK

https://m.edsoo.ru/00ae14b2

49 [llenouyHO3eMeTbHBIC METAILIBI — KaJbITHI bubmuorexa [JOK
1 MarHum https://m.edsoo.ru/00ael5e8

50 Baxwuelinme coeMHEHNS KaIbIIUs bubmmorexa LIOK

https://m.edsoo.ru/00aec15e8

51 O0001IeHE U CUCTEMATH3AIM 3SHAHUH

57 JKEcTKOoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[TpakTryeckas pabora Ne 6 o Teme

53 "YKECTKOCTE BOJBI I METOAEI €6 bubmorexa [IOK

" https://m.edsoo.ru/00aelae8
YCTpaHEHHUsI
N bu6mmorexa [IOK

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

55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcupl, TUIPOKCH B U comu xkene3a (11) bubnmoreka [JOK
u xenesa (11I) https://m.edsoo.ru/00ae35e6

58 O0001IeHrEe 1 cUCTEMaTH3alUs 3HAHUI




[TpakTuyeckas pabora Ne 7. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

bubmuorexa [JOK

1
59 «Baxxuenme MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHU S
Brrunciienus 1o ypaBHEHHUSIM
eCK CaKIMi, eCIIv O 3
60 XZI;/;IZ;TOBHXai B I/II;IgII/)IITKeHII:JII/IH(I:/I(I){ Ie/:l JKUT 1 Bubmiorexa LHOK
P A U'H P https://m.edsoo.ru/00ae1750
IpuMecHu. Berauciienrs MaccoBou J10JIH
BBIXOJa MPOJIYKTa pEaKIu
61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
KonTponbnas padora Ne4 o teme
62 «BaxkHeHIHEe MeTAJIIBI U UX 1
COEIUHEHUSY
63 BeniecTBa 1 maTepuaibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
’KM3HH YeJIOBEKAa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE OKPYKaIoIIen 1 bubnnoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponb XumMuM B perieHny SKOJIOTHYECKUX 1 bubnuoreka [IOK
pobJeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
CHCTEMAaTH3aINsI 3HAHUH https://m.edsoo.ru/00ac0dOa
67 PezepBHblit ypok. O0001IeHNE 1 1 bubmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
63 PezepBHblit ypok. O60011eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOH ITPOT'PAMMBI

8 KVIACC

Kox
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘-IaJII)HBIe XUMHWYCCKUC ITOHATHUS»

1.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX OHATHH: aToOM, MOJICKYJIa,
XHUMUYECKHI AJIEMEHT, TIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOAHOPOHAS ), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs
U MOJEKyJsipHas Macca, KOIWYECTBO BEIIECTBa, MOJIb, MOISpHas
Macca, MaccoBas JIOJII XHMHYECKOTO OJJIEMEHTa B COCIWHEHHH,
MOJISIPHBIA 00BEM, XMMHMUYECKas peakius, KIacCH(PHUKAIUs peaKiuii:
pC€akinun COCAUHCHHA, PCAKLIUK PA3JIOKCHUA, PCAKIUN 3aMCIICHUA,
peakiuu oOMEHa, 2K30- M OSHIOTEPMHUYECKHE PEaKIUu, TEIIOBOU
3¢ dexT peakiuu, pacTBOpP, MaccoBas JOJS BemiecTBa (MPOICHTHAs

KOHHCHTpaLII/I}I) B paCTBOpEC

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHX MOHATHH |

MMPUMCHATDH 3TU MMOHATHS ITPU OIIMCAHUHN BCUHICCTB U UX HpeBpaIJ_[eHI/Iﬁ

1.3

HCIIOJIb30BAaTh XUMHYCCKYIO CHMBOJIMKY [JIsI COCTAaBJICHUA (I)OpMyJ'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPDHOI0 Y4YCHHsA, 3aKOHa

ABoraapo

1.5

OIpCaACIIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJacCu(UIUPOBaTh XUMHYECKHE peakiuu (M0 YHUCIy U COCTaBY

YYaCTBYIOIINX B PEAKIIMH BEIIECTB, MO TEITIOBOMY YD PeKTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYJSIDHYIO W MOJIIPHYIO MACChI

BE€IICCTB




1.8

BBIYUCIIATHE MACCOBYIO JOJIO XHMHYECKOI'O DJJIEMCHTA IIO (bOpMy.]'IC

COCIUHCHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PaCTBOPC

1.10

INPUMCEHATh C€CTCCTBCHHOHAYYHBIC MCETO/bI IMO3HAHUA — Ha6J'IIO,Z[CHI/Ie,

U3MEpPEHHUE, MOIEITUPOBAHNE, SKCIIEPUMEHT (pEaJIbHbII U MBICJICHHBIN )

ITo Teme: «Baxkuelmme MpEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTBY

2.1

PaCKpeIBaTb CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSATHH: OKCHJ, KUCJI0Ta,

OCHOBAHHE, COJIb

2.2

OIpCaACIATh IPUHAAJICKHOCTb BCIICCTB K OHpe,Z[eJIéHHOMy KJ1accy

COeIMHEHUH 1o Gopmyam

2.3

KHaCCPI(bHHI/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

24

XapaKTCPHU30BaATb (OHI/ICBIBaTL) 06H_[I/Ie XHUMHYECKHE CBOMCTBA BCIICCTB
Pa3InYHBIX KJIacCCOB, MMOATBECPIKAAA OITMCaHUucC npumMepamMun

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IMPOrHO3UpPOBaATh CBOMCTBaA BC€IICCTB B  3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClleZloBaTh ~ IpaBUJaM  IOJIb30BAaHUS XMMHYECKOM mocynod u
mabopaTOpHBIM 000PYJIOBAaHUEM, a TakKXKe TIpaBWJIaM OOpaIleHUs C
BEUIECTBAMH B COOTBETCTBUM C HWHCTPYKUHUSMHU 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMHMUYECKHX ONBITOB IO MOJYYEHHUIO M COOMpaHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAAa W KHUCIOPOJA), MPHUTOTOBICHHUIO
pacTBOpPOB C  ONPENEIEHHOM MacCOBOM [JIOJIEM PACTBOPEHHOIO
BElIEeCTBa, MJIAHUPOBATh U MPOBOJUTh XUMUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO pAcCTBOPOB IIENOYEM U KUCIOT C  IOMOUIBIO

MHAUKATOPOB (JakMyc, (eHondTarer, METHIOPAHK U JIPYTHE)

2.7

MMpOBOAUTDH pvaéTBI 10 YPaBHCHHUIO XUMHYECKOMN pcaknuuu

I[To Tteme: «llepuonnueckuii 3axkoH u llepuoamyeckas cucrema
xumuyeckux anemeHtoB J[. WM. MengaeneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsizb. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUID)

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IOHATHH: SIAPO aTOMA,
AIIEKTPOHHBIA CJIOW aroma, aToMHas OpOWTalb, pPagUyC aroma,
XUMHUYECKAsl CBsA3b, IMOJSAPHAs M HENOJSIpHAas KOBAJIEHTHAs CBS3b,

ANEKTPOOTPULATEIBHOCTD, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, CTEIIEHb




OKHCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTB XHUMHNYCCKUEC JICMCHTHI

33

ONHKCBHIBATh M XapaKTepu3oBaTh Tabmuunyro ¢opmy lleproamueckoit
CHUCTEMBbl XHMHYECKHMX 3JEMEHTOB: pa3jM4aTh IOHATHS «IJIaBHas
noarpynmna (Arpynma)y u «nobouynas mnoxarpynma (brpymma)y,

«Maible» U «0O0JIbIIHE) IICPHUOAbL

34

packpsiBaTh cmbica Ilepuonnueckoro 3akona J[.M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAaHHUE MEPUOJANYECKOIN 3aBUCUMOCTH CBOMCTB

XUMHUYCCKUX 3JICMCHTOB OT UX ITOJIOKCHUSA B Hepnonnqecxoﬁ CHUCTEMCEC

3.5

COOTHOCHUTD 0603Ha‘IeHI/I$I, KOTOPELIC UMCIOTCA B Ta6JII/IIIe
((HCpI/IO,I[I/I‘IeCKaH CHUCTEMA XMMHUYCCKHX 3JICMCHTOB I[I/I MGHI[CJ'ICGBEI»
C YHCIOBBIMH XapaKTCPHUCTHUKAMHU CTPOCHUA AaTOMOB XHUMHYCCKUX
SJICMCHTOB (COCTaB U 3apsaa  Aaapa, 0611166 YUCJIO JJICKTPOHOB H

pacnpeziesieHue UX M0 3JIEKTPOHHBIM CJI0SM)

3.6

OIPEACIIATh CTCIICHb OKHUCJIICHUA 9JICMCHTOB B 61/IHapHBIX COCIUHCHHUAX

3.7

ONpeAeNsaTh BHJI XUMHUYECKOW CBS3M (KOBAJIEHTHas M MOHHas) B

HEOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJabTarTra

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
00pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo U XUMHYECKast peaKkuus»

1.1

PaCKpbIBaTb CMBICITI OCHOBHBIX XHMHYCCKHX IIOHATHH: pacTBop,
ANEKTPOJIUTHI, HEIJICKTPOIUTHI, DIEKTPOTUTHYECKAs TUCCOLIMALINS,
peaknuu HMOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peaxiuu,
OKHUCIUTCIIBPHOBOCCTAHOBUTCIBHBIC pc€akuuu, OKHCJINTECIIb,
BOCCTAaHOBUTENb, OKHUCICHHE ¢ BOCCTAHOBIIEHHE, AaJIOTPOIUS,
aM(OTEepHOCTh,  XMMHYECKas  CBsI3b  (KOBaJCHTHas,  HWOHHAs,
METaJTUYecKasi), KPHUCTAJUIMYeCKass pemiérka, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUUA U

MIPUMCHATH OTH IMOHATHA ITPU OITMCAHUHK BCUIECCTB U UX npeBpameHI/Iﬁ




1.3

COCTABJIATh YPAaBHEHMs SJIEKTPOJIUTUYECKOM AMCCOLMAMU KHUCIOT,
LIEJIOYEN W COJICH, IOJHBIE U COKpALIEHHBIE YPAaBHEHMs pPEaKUUN

HOHHOI0 OOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIMWTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHX peakuuit

1.5

MIPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOM peakiuu

Ilo Ttemam: «Hemeramisl U uUX coequHEHUsS» U «MeTaibl U UX

COCIUHCHUA»

2.1

XapaKkTepu30BaTh (OMHUCHIBAThH) OOIIME U CHEHUPUUECKUE XUMUYECKUE
CBOMCTBa TMPOCTBHIX U CJIOXHBIX BEIIECTB, MOJTBEPXKAasi OIMHCAHUE
MpUMepaMu MOJIEKYJISPHBIX ¥ MOHHBIX YPaBHEHHI COOTBETCTBYIOIIMX

XUMHYECKUX PEaKIUi

2.2

COCTaBJIAITh YpPABHCHUSA peaxunﬁ, MNOATBECPKAAIOIMINX CYHICCTBOBAHUC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMM PA3JIMIHBIX KJIACCOB

2.3

IIPpOrHO3UpPOBAThb CBOICTBa BCHICCTB B 3aBUCMMOCTH OT HUX CTPOCHMHA,
BO3MOXXHOCTH MPOTCKAHUA XUMHNYCCKUX npeBpameHHﬁ B pa3IMYHBbIX

YCIIOBHSIX
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cleoBaTh MpaBUjaM  TOJb30BAaHUS XMMHUYECKOM TOCylod U
nabopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe IMpaBUiiaM OOpalieHHs ¢
BEUIECTBAMH B COOTBETCTBHH C HMHCTPYKIMSMH TIO BBITIOJHEHHUIO
na60paT0prlx XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO

l"a3006paBHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MIpOBOAWUTE pC€aKOWM, IMOATBCPKAAOIINC Ka4eCTBEHHLIH COCTaB
pPa3NMUYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM IMYTEM XJIOPHU-,
Opomun, woamna, kapOoHat, docdar, cuaukar, cyiabdar,
TUAPOKCUJAUOHBI, KaTHOHBl aMMOHHUS, WOHBI H3yYEHHBIX METaJUIOB,

MPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpy>Karolas Cpeiar

3.1

PACKPBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSTHM: HI[K BCIICCTBA,

KOPpO3HsI METAJIOB
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HpI/IMeHHTB OCHOBHBIC OHGpaLII/II/I MBICJIPITCJIBHOfI HCATCIIBHOCTHU —
aHaIM3 W CHHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEMaTU3AIHIO,
BBISIBJICHHUC HpI/I‘II/IHHO-CJIeI[CTBeHHLIX CB$I3€I>'I — JIA I/I3y‘-ICHI/I$I CBOﬁCTB

BCIIECTB M XHMHWYCCKUX peaKuHﬁ; C€CTCCTBECHHOHAYYHBIC MCETObL




IIO3HAHHUA — Ha6J'IIO,[[€HI/Ie, HU3MEPCHUE, MOJCIUPOBAHUEC, DKCIICPUMCHT

(peanbHbIN U MBICIICHHBIN)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMECHT COACPKaHUSA

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenmet xumuu. Posb XuMHUM B )KU3HU YeloBeKa. XUMHUS B cUcTeMe HayK. Tena

" BemecTBa. OU3HMYISCKHUE CBOMCTBA BEIICCTB. AFpGFaTHOC COCTOSIHHEC BCIICCTB

1.2

ITonsaTue o MeTomax MO3HAHUSA B XUMUH. UHCThIE BEIIECTBA U CMECH. Crioco05b1

paszaeneHus cMecen

1.3

ATOMBI © MOJICKYJIBL. Xumuueckue diaeMeHThl. CHMBOJIBI  XUMHYECKHX

QJICMCHTOB. HpOCTBIe H CJIOXXHBIC BEIICCTBA. ATOMHO—MOJ’IeKy.]'ISIpHOC YUCHUC

1.4

Xumuueckas Gopmynna. BaleHTHOCTh aTOMOB XMMHYECKUX HJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocraBa  BemecTB.  OTHocuTenbHass ~ aTOMHas  Macca.
OTtHOcHTENBbHASA MOJNEKYJsIpHas Macca. MaccoBas 011 XUMUYECKOTO JIEMEHTa

B COCAUMHCHUU

1.5

KomnuectBo BemectBa. Moisib. MonsipHass macca. B3auMoCBsI3b KOJIWYECTBa,
Macchl M YHWCIA CTPYKTYPHBIX €AWHHMII BemiecTBa. Pacuérel mo Qopmynam

XUMHNYECKUX COGI[I/IHGHI/Iﬁ

1.6

dusnyecknue U XUMUYECKHE SBIICHHS. XHMHYSCKAs pCaknuuga u e€ IIpHU3HAKH.
3akoH COXPAHCHUS MACCBhI BCIICCTB. XHMHUYECKHUE YpaBHCHMU. Knaccmbnxamm

XUMHUYECKUX peaklnid (COeTMHEeHMs, pa3I0KEeHHs, 3aMelleH s, 0OMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCY/I0H, C TIpaBUiIaMU
pabotel B jabopatopuu W TpuéMamMu oOpareHuss ¢ J1abopaTopHBIM
o0opysoBaHWEM, HU3Y4YCHHE M OIUCaHUuE (U3MUYECKUX CBOWCTB 0OOpPa3IoB
HEOPTaHWYECKHUX BEIIECTB, HAONIOJeHWe (QU3NYeCKuX (IUIaBJICHHE BOCKA,
TasHUE JIbJIa, pacTUpPaHHUE caxapa B CTYIKe, KUTICHHE M KOHJCHCAIUs BOABI) U
XUMHYECKHX  (TOpEHWE  CBEUYW, MPOKAIMBAHWE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KHUCJIOTOW) SBJICHWM, HAOMIOJEHHWE U OINHCaHUE
MPHU3HAKOB  TMPOTEKaHUs XMMHUYECKHX peakiuid (pa3jiokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KUCIOTHI C XJIOPUIOM Oapwsi, pa3noKeHUE THIPOKCUIA
menu(Il) mpu HarpeBaHuWM, B3aUMOJEHCTBHE JK€JI€3a C PACTBOPOM COJIH
meau(Il), u3yuenume cnocoOOB pasneneHus cmeceld (C MOMOIIBI0 MarHuTa,

(¢bunpTpoBaHUE, BBIIAPUBAHWE, IUCTWIULAIMUSA, XpoMarorpadus), TpoBEICHUE




O4YUCTKH HOBapeHHOfI CcOJin, Ha6J'IIO,I[€HI/IC H OIMMCaHUEC PE3YJIbTATOB ITPOBECACHUA
OIlbITa, HWJJIIOCTPHUPYIOLICTO 3aKOH COXpaHCHHUA MACChbl, CO3JaHUC MoAeaeH

MOJICKYJT (IITapOCTEPIKHEBBIX )

Baxwueitmme MpEACTAaBUTCIIN HCOPraHMYECKNX BCHICCTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kuciaopon — sineMEHT M IpocToe
BemiecTBo. HaxoxkzieHue kuciaopoja B mpupoje, (pusnueckue u XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxkcunwl. [lpumenenue kucimopoma. CriocoOb
MOJIy4eHUs KHCIOpoAa B JabopaTopuud W HPOMBINUIEHHOCTH. KpyroBopot

Kucsopoza B npupoje. O30H — autoTponHas MoAnGHUKAINS KUCIOpoaa

2.2

TennoBoii 3¢ (heKT XMMHUUECKON peakluy, TEePMOXUMUYECKUE YPABHEHHUSI, IK30-
Y DHIOTEPMHUYECKHE peakIuu. TOIUIMBO: yroib U METaH. 3arpsi3HEHUE BO3/1yXa,

YCUJIICHUC MTAPpHUKOBOI'O acb(beKTa, pa3pymieHue O30HOBOI'O CJI0s

2.3

Bonopon — snemeHT u npocroe BemiectBo. HaxoskaeHue BoAopoja B MpPUPOJIE,
(¢u3nYecKre W XUMHYCCKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI ITONyYCHUSI.

Kucnorts! 1 conu
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MounsipHblii 00BEM ra3oB. Pacuérhl 10 XUMHUYECKUM YpaBHEHUSAM

2.5

dusnyeckue cBoWicTBa BOAbBL. Boma kak  pactBoputens. PacTBOpHI.
HacellienHbpie 1 HEHACHIIIEHHBIE PAacTBOPBI. PacCTBOPUMOCTH BEIMIECTB B BOJE.
MaccoBasg gosst  BewiectBa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpUpOJie U B JKU3HU uenoBeka. Kpyroeopor
BOJIBI B IPUPOJIE. 3arpsi3sHEHUE TPUPOIHBIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX

BOJ

2.6

Knaccudukanmss Heopranuueckux coeauHennid. Oxcunpbl. Kiaccudukamms
OKCHJIOB: colleoOpasytomnyie (OCHOBHBIE, KHCIOTHBIE, aM{(OTepHbIE) H
HeconeoOpazytomme. Homenknatypa oxcumoB. Du3nUeckue M XUMHUUYECKHE

CBOMCTBA OKCHOB. HOJ'Iy‘{CHI/IC OKCHUI0B

2.7

OcHoBanust. Knaccudukanus oOcHOBaHUI: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHuil. @U3NYECKUE U XUMUYECKHE CBOMICTBA

ocHoBaHMi. [TonyueHne ocHOBaHUIA

2.8

Kucnotsl. Knaccudukauus kucnor. Homenknatypa kucinor. dusnueckue u
XUMUYECKHE CBOMCTBA KUCIOT. Psan akrtuBHoctm MerauioB H.H. bekerosa.

[Tomy4yenue KuciaoT
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Comu. Homenknatypa coseli. @u3nyeckue W XMMHUYECKHE CBOICTBa COJIEH.

[Tonydenue coneit




2.10

I'enernueckas cBA3b MCXKIY KiIacCaMu HEOPTaHUYCCKUX COCI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  JKCIIEPUMEHT: KAa4eCTBCHHOE  ONPEIEICHHE  COACpKaHUS
KHUCIOPOAA B BO3JyXE, IMOJydyeHHE, COOMpAaHHUE, PACIO3HABAHUE U H3y4YCHHE
CBOWCTB KMCJIOPOZA, HAaOIO/IEeHHE B3aUMOJEHCTBUS BELIECTB C KUCIOPOIOM U
yCIJIOBUSI BOSHUKHOBEHHUS U INpEKpallleHus: ropeHus (moxapa), 03HaKOMJICHUE C
o0Opa3llaMud OKCHJIOB M OIMCaHME WX CBOWCTB, IIOJy4YE€HHE, COOHMpaHHe,
pacrno3HaBaHHE€ M H3Y4YEHHE CBOWCTB BOJOpOJa (FOPEHHE), B3aUMOJEHCTBUE
Boztopoza ¢ okcuaoM menu(Il) (BO3MOXKHO UCIONB30BaHUE BHUJICOMATEPUAIIOB),
HaOmoeHne O00pa3loB BEUIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHHE
0COOEHHOCTEM pacTBOPEHMs BELIECTB C PA3JIMYHOW  PpPacTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIEH PaCTBOPEHHOIO
BEIIECTBA, B3aUMOJCHCTBHE BOJBl C MeTaulaMU (HAaTpUEM U KaJlbLUEM)
(BO3MO’KHO ~HCIOJB30BAHME BHJIEOMATEPUANIOB), OIPEIEIECHUE PAcTBOPOB
KUCIOT M WIeJoYed C TOMOIIbI0 HHAMKATOPOB, HCCiIEI0BaHHE O0Opa3loB
HEOPraHMYECKUX BEILIECTB pAa3JIMYHbIX KJIaccoB, HaONIOJEHHE W3MEHEHUS
OKpPAacKM MHJIMKATOPOB B pacTBOpax KHUCJIOT M INEJIOYeH, W3ydeHUe
B3aumojeiictBus okcuna meau(ll) ¢ pacTBopom cepHOUM KHCIOTBI, KHUCIOT C
MeTaJlJIaMH, PeaKUil HEUTpaIN3allui, TOIy4YEHHE HEPACTBOPUMBIX OCHOBAaHUH,
BBITECHCHHE OJHOrO MeTajla JpyrMM M3 pacTBOpa COJIM, pEIIEHUE
JKCIIEPUMEHTAIBHBIX 3a7ad N0 TeMe «BaxHeWlne Kiacchl HEOPTaHMUYECKUX

COEIUHEHUN)

[lepuoanueckuii 3akoH u [lepuoanueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa. Ctpoenne aToMoB. XUMHYECKask CBsI3b. OKUCIUTEIHEHO-

BOCCTAaHOBUTCIIbHBIC PCAKITUN

3.1

[lepBpie MOMBITKH KIacCU(PHUKAIMM XUMHUYECKUX dyeMeHToB. llonatue o
TPYIax CXOAHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHBIC METAJUIbI,
TaJloTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yrT amMdoTepHbIe

OKCHABI U TUAPOKCHUIbI

3.2

[Tepuonnueckuii 3axoH. [lepuoanueckas cucremMa XuMHIECKUX 351eMeHTOB J[. 1.
Meneneena. Kopotkonepuoanas u JUTMHHOTIEPUOIHAS bopMbI
[lepuonnueckont cucreMbl xuMmuueckux diemeHToB J[.M. MeHnneneesa.
[Tepuonpr u rpynnbl. PU3MYECKUN CMBICI MOPSAKOBOIO HOMEpPa, HOMEpPOB

nepuoaa v rpynIibl 3JICMCHTA
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Ctpoenne aroMoB. CoctraB aToMHBIX snaep. M3orombl. DnekTponsl. CTpoeHue

AJIEKTPOHHBIX  000JIOYEK aTOMOB TMepBbIX 20 XHUMHYECKHX 3JIEMEHTOB




[Tepuonuueckoit cucremsl JI.M. MenneneeBa. XapakTepuCTUKa XHMHYECKOTO

3JIEMEHTA MO ero nonoxeHuro B [lepuoguueckoii cucreme [I.11. Menneneena
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3aKOHOMEPHOCTH HW3MEHEHUsI paauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAIMYECKUX M HEMETAJUIMYECKUX CBOMCTB [0 TpynmamM U IepHoJaMm.
3nauenue Ilepuonuueckoro 3akona u llepuoauueckoil CUCTEMBI XUMHUYECKUX
3JIEMEHTOB U1l pa3BUTUsI Hayku W mnpakTtuku. .M. MenneneeB — yu€Hblid U

rpak1aHuH

3.5

Xumuyeckass cBs3b. KoBaneHTHas (monsipHass W HEMOJIApHAsi)  CBA3b.

SHGKTPOOTpI/IIIaTeJH)HOCTB XUMHYCCKHUX 3JIeMEHTOB. FloHHAs CBSI3b

3.6

Crenenp okuciieHus. OKUCIMTEILHOBOCCTAHOBHTEIIBHEIC pC€aKuuu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJICHU. OKUCIUTEIM U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OSKCIIEPUMEHT: U3y4YE€HHE O0pa3loB BEIIECTB METAUIOB U
HEMETAJIJIOB, B3aUMOJCHCTBUE TUAPOKCUAA LMHKA C PacTBOpPaMU KHUCIOT U
LIEJI0Y€EH, MPOBEACHUE OIBITOB, WUIIOCTPUPYIOUIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIBHBIX peaKHI/Iﬁ (FOpeHI/IC, PCaKIU pa3JI0OKCHUA, COG,I[I/IHCHI/IH)

9 KJIACC

Kon

ITpoBepsieMblii 3JIEMEHT COACPKAHUS

BemectBo 1 xumuueckas peakuus. [Topropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XuMuueckux 3iueMmeHToB (.M.
MenpeneeBa. CrpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJIEMEHTOB NEPBBIX TPEX MNEPUOAOB, KallMsl, KalbLUs U HX
COCMHEHUI B COOTBETCTBHM C IOJOKEHUEM dJeMeHTOB B llepmoamyeckoi

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CrpoeHne BemiecTBa: BHIbl XMMHMUYECKOH CBSI3U. THIBI KpHUCTaNIMYECKUX
pEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THNA KPUCTAINYECKON PEIIETKH
U BHJIa XUMHUecKoi cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUYeCKHX
BELIECTB (MEXIyHapoJIHasi W TpPUBUAIbHAsA). XMMHYECKHE CBOWCTBA BEIECTB,
OTHOCAIIMXCA K  Ppa3IMYHBIM  KJIACCaM  HEOPIaHWYECKUX  COCAUHEHUH,

TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BEIICCTB

1.3

Knaccudukanus XuMHUECKUX peakluil M0 pa3IudHbIM MpU3HAKaM (IO YUCIY U
COCTaBY Y4YaCTBYIOIIMX B PpEaKLUUU BEIIECTB, IO TEIUIOBOMY 3(dexry, 1o
M3MEHEHHIO CTENICHEeH OKHCICHUS XMMUYECKHX AJIEMEHTOB, 110 00paTUMOCTH, IO

YY4aCTHIO  Karajm3aropa). DJK30- H  DJHAOTCPMHYECKHE  pEaKIuH,




TEPMOXUMHNYECKNEC YPAaBHCHU. IlonsTue o CKOpPOCTH XHUMHYECKOM pC€aKuu

1.4

[Tonsitne 06 0OpaTUMBIX U HEOOpPATHUMBIX XUMHUYECKHX peakiusx. [lonsrue o
TOMOTEHHBIX U T€TEPOTeHHBIX peakiusax. [[loHaTrne 0 XUMHUUYECKOM PaBHOBECHH.
@DakTophl, BAMSIONIME HAa CKOPOCTh XHMHUYECKOM pEaKIUH U IOJOXKEHHE

XUMHYCCKOI'O paBHOBECUA

L.5

OKuCIINTENIBHO-BOCCTAaHOBUTEIIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakiuu.  CocTaBiieHHEe  ypaBHEHMMH
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKUUl C MCIOJIB30BaHUEM METOJa

3JIEKTPOHHOTO OajaHca

1.6

Teopus 37EKTPOJIUTUYECKON AUCCOLMALMH. DIEKTPOIUTHI U HEINEKTPOIUTHI.
Katunonsl, annonsl. MexaHu3M AMCCOLMAIIMK BEIIECTB C PA3IMYHBIMHU BHJIAMU
xumuueckoi cBszu. Crernens auccoruanuu. CUibHbIE U c1a0ble SJEKTPOIUTHI.
Peakiuu voHHOro oOMeHa. YcCloOBUS MPOTEKAHHUS pPeaklMii MOHHOTO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBoWCTBa KHCIOT,
OCHOBaHMM M COJieH B CBETE€ TMpPEACTaBICHUH 00 SICKTPOIUTUYECKON

AUCCoranuu. KauecrBennbIe pCaKin Ha NOHBI. IlonsTue o THApOJIN3C colen

1.7

XUMUYECKUH DKCIEPUMEHT: O3HAKOMIIEHHE C MOJENSMHU KPHUCTAJUTMUECKUX
pEeIIETOK HEOPraHMYECKHX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
anMasa), CIOXHBIX BEIIeCTB (XJIOpUAa HATPHSs), HCCIEAOBAHUE 3aBHUCUMOCTH
CKOpPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBUS Ppa3NYHBIX (HaKTOPOB;
WCCIIeIOBaHNE  AJIEKTPOMPOBOAHOCTH  pPacTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOIMAIIMN  KHUCIIOT, TIemodedl u cojiel (BO3MOXXKHO — HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB); MPOBEIECHUE OMBITOB, WUIIOCTPUPYIOLINX MPU3HAKU
MPOTEKaHUS PeaKInii HOHHOTO oOMeHa (00pa3oBaHHME OCajKa, BBIJCICHHE rasa,
o0Opa3oBaHHe BOJbI); OIBITOB, HUTIOCTPUPYIOMIUX TPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBUTENIBbHBIX peaKkIuil (ropeHue, peakluuu paszioKeHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTraHMYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

HemeTamis!l 1 UX COeIUHEHUS

2.1

OOmass xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTeTNieHU OKuclieHus. CTpoeHue U (PU3NIECKHEe CBOMCTBA TIPOCTHIX
BEIIECTB — TaJIOreHOoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe  XJIopa
(B3amMoJielicTBHE C METa/lIaMH, HEMETa/UIaMH, IIeJIoYaMH). XJIOPOBOIAOPOI.
ConsiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, MOIy4YeHue, npumMeHeHue. Jleiictue

XJIOpa M XJIOPOBOAOPOJa HAa OPraHM3M ueloBeka. BaxkHeilline XIopuabl U UX




HaXOXICHUEC B IIpUPOAC

2.2

O6mas xapaktepuctuka 3yeMeHTOoB VIA-rpynmbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTereHn OKucieHus. CTpoeHrne U GU3MUYECKHUe CBOMCTBA
MPOCTBIX BELIECTB — KHUCIOpPOAa M Cepbl. AJUIOTPONHBbIE MOAU(PUKAUU
KHCIIOpO/la U cepbl. XMMHUUYECKHE CBOMCTBa cepbl. CepoBOJOpON, CTPOEHUE,
¢usznueckue M XuMudeckue cBoicTBa. OKCHIBI Cepbl Kak IMpeICTaBUTEIH
KHCIIOTHBIX OKcHJoB. CepHas KUCIIOTa, PU3NYECKHE M XUMUYECKUE CBOMCTBA
(oOmue kak MpeacTaBUTENS Kilacca KUCIOT M cnernuduueckue). XUMUYSCKUE
peakiuy, Jie)Kalpe B OCHOBE MPOMBIIUICHHOTO CIIOCO0a TOJMYYEeHHUs CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmaeHue cepbl U €€ COSAMHCHHI B MPUPOC. XUMHUYECKOES
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COCIUHEHUSIMU Cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €0 MPEIOTBPAIICHHS

2.3

OOmiass xapakTepucThka 31eMeHTOB VA-rpymnibl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIEC CTENICHU OKHUCIIEHUS. A30T, paCIpOCTPaHEHUE B PUPOJIE,
¢bu3nueckrue U XuMU4eckue cBoiictBa. KpyroBopot azorta B nmpupoje. AMMHUAK,
ero (usmyeckue M XMMHUYECKHE CBOIICTBa, MojyuyeHue U mpumeHeHue. Conu
aMMOHHS, WX (QU3WYECKHE M XUMHYECKHE CBONCTBa, MpPUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHUA. A30THasl KMCIIOTa, €€ MOJyuyeHHe,
¢u3nueckue W XHMHYECKHE CBOiMCTBa (00IIME Kak MpeacTaBUTeNs Kiacca
KHCIOT U crneuuduyeckue). VcnonbzoBaHue HUTPATOB M COJEM aMMOHUS B
KauecTBE MUHEpPAIbHBIX yH0OpeHuil. XUMHUECKOe 3arps3HeHHe OKpYsKarolei
Cpelbl COETMHEHUSIMU a30Ta (KUCIOTHBIE AOXAH, 3arps3HEHUE BO3/lyXa, MOYBBI

1 BOJOEMOB)
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docdop, amnorponnsie Moaudukanun docdopa, Gusnueckue U XUMHUYECKHE
ceorictBa. Oxcun dochopa(V) u  dochopuas xucmora, ¢usndeckue u
XMMHYECKHE CBOICTBa, monydeHue. Vcmosib3oBanue ¢ocdaroB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

O6mas xapaktepuctuka 31eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTE€pHbIE CTENEHH OKHUCIECHHUS. YTIEepoi, aUIOTPOIHBIE
MOIU(UKAIMK, PACIPOCTPAHEHUE B MPHUpPOJE, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa. Ancop6mus. KpyroBopor yrieponaa B npupoae. OKCUAbI yrieposa, ux
¢u3nueckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OpPraHU3MBI,
MOJIy4eHHE U MPUMEHEHHE. DKOJIIOTUYECKUE MPOOJIEMbl, CBSI3aHHBIE C OKCHIIOM

yriepona(lV); rumoreza rno0anbHOTO MOTEIUICHUS KIUMAara; TMapHUKOBBIN




a¢dexT. YroapHas KUCIOTa U €€ COJIH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
noixyyeHue W npumeHenue. KadecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIIIEHHOCTH U CEIHCKOM

XO039UCTBE

2.6

[lepBoHauabHBIE MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHSX
yriepoga (MeTaH, 3TaH, JTWUJIEH, AaleTWIEeH, 3TaHOJ, IJIMLUEPHUH, YKCyCHas
kucinora). Mx cocraB m xumuueckoe crpoeHue. lloHsatue o Ouoioruuecku
BaXKHBIX BEIIECTBaX: XKHpax, OeiKax, yriieBoJax — M UX POJIM B KHU3HH YeJIOBEKa.

MaTepI/IaJ'H)HOG CANHCTBO OPraHNYCCKHUX U HCOPraHUICCKUX COGI[I/IHCHI/Iﬁ

2.7

KpemHuuid, ero puznyeckre 1 XAMHUUECKUE CBOMCTBA, TIOJTYYCHUE U TPUMCHEHHE.
CoenunaeHnss kpeMHus B mnpupozge. OOmme mnpeacrtaBieHUs 00 OKCHIC
kpeMuus(IV) u kpemuueBoil kucnore. CUIMKaATBl, UX HUCIIOJIB30BaHUE B OBITY,
MCAUIIUHE, IMPOMBIIIJICHHOCTH. Baxueiimnme CTPOUTCIIBHBIC MaTCpurajbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOoH, jkeie300eToH. [IpoGiiembr Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCZ[H@BHOI\/JI KHU3HU

2.8

XUMHUECKUI SKCIIEPUMEHT: H3ydYeHHEe 00pa3l0oB HEOPraHMYECKUX BELIECTB,
CBOMCTB COJITHOM KHCIIOTBI; MPOBEICHNE KAa4eCTBEHHBIX PEAaKIMN Ha XJIOPUA-
HMOHbI W HaOJIOJIEHWE NPU3HAKOB HX NPOTEKAHUS; OMBITHI, OTPaKaIOIINe
¢u3nueckre U XMMHUYECKHE CBOMCTBA TraJIOT€HOB U UX COEAMHEHUN (BO3MOKHO
HCIIOJIb30BaHNE BHJIEOMATEpUANIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOpUIOB
(raJloreHN1I0B); O3HAKOMJIEHHME ¢ oOpa3namMu cepbl M €€ COeIUHEHUSIMU
(BO3MOXKHO  WCTOJB30BAaHUE BHUIEOMATEPUATIOB); HaAOMIOJCHUE TIpolecca
o0yrIMBaHUs caxapa MOJ JACWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI;
M3y4YeHHEe XUMHUYECKHX CBOMCTB pa30aBIEHHON CEpHOI KUCIIOTHI, MPOBEICHHE
KayecTBEHHOW peakuuu Ha cyiabdar-uoH W HaOmoJeHHe TMpHu3Haka e€
MPOTEKAHUS; O3HAKOMIIEHUE C (PM3HUECKUMU CBOMCTBaMHU a30Ta, ¢pocdopa u ux
coeMHEeHUl (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEpUAIOB), 0OOpa3laMu
a30THBIX U PoCcPOpPHBIX yAOOpPEHUH; MOTyUeHHe, COOMpaHue, pacmo3HaBaHUe U
N3y4EHHE CBOWCTB aMMHaKa, NPOBEACHHE KAuyE€CTBEHHBIX pEakUUi Ha HOH
aMMOHHMS U QochaT-MOH U  H3Y4YEHHE TPU3HAKOB HUX IMPOTEKaHUS,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIOJb30BAHUE BUJEOMATEPHATIOB); M3Y4YEHHE MOJENeH KpPUCTAUIMYECKHX
peméTok anMasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C MPOLIECCOM a1COpOIHU
PacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YTJIEM U YCTPONWCTBOM IIPOTHBOIA3a;

MOJIy4eHUe, COOMpaHue, paclo3HaBaHUe U U3YUCHHE CBOMCTB YIIIEKUCIIOTO Ta3a;




IIPOBCACHUEC KAYECTBCHHBIX peaKHI/Ifl Ha Kap6OHaT— N CUJIMKAT-UOHBI 1 U3YUYCHHC
MNPHU3HAKOB HX IMPOTCKAHHWA; O3HAKOMJICHUC C HpOHyKHHeﬁ CHJIMKATHOM
IIPOMBIINIJICHHOCTH; PCIICHUE SKCIICPUMCHTAJIBHBIX 3aJlad 110 TEME «Baxnenmue

HEMCTAJJIBI U UX COCAUHCHUA»

Mertamisl 1 uxX COCIUHCHUA

3.1

OOw1ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHMM UX
nonoxenusd B llepuogmyeckon cucreme xumuyeckux anemeHtoB .U
Menpeneesa u ctpoeHus atToMoB. CTpoeHne MeTaioB. Merandeckas CBA3b U
METaJJIMYecKasl  KpUCTAUIMYECKass  pemerka. ODJIEKTPOXMUMHUECKUH  psf

HaprI)KeHI/Iﬁ MCTaIJIOB

3.2

duznyeckue U XUMMHUYECKHE CBOMCTBAa MeTauioB. OOuIMe crnocoObl MoIy4eHus
MeTaiioB. [IoHATHE O KOPPO3UHM METAIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
Koppo3uu. CriiaBsl (CTanb, YyryH, AIOPATIOMAHUHN, OpOH3a) U UX IPUMEHEHUE B

6BITy H IIPOMBIINIJICHHOCTH
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lenouynsle MeTaibl: monokeHue B llepuoamueckoil cucreMe XUMHUYECKUX
aneMmeHToB /.M. MenzeneeBa; CTpOEHHE UX aTOMOB; HAXOXKIEHUE B MPUPOJE.
duznyeckue 1 XUMUYECKUE CBOICTBA (Ha mpuMepe HaTpusl U Kanusi). OKCUJIBI U
THUAPOKCUABI HATpHUA MW KaJlus. HpI/IMCHeHI/Ie HOICJIOYHBIX MECTAZIOB M HX

COeINHEHUN
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IllenoyHno3eMenbHbIE  METAJIBI  MarHMii W KaJbIIMA:  TIOJIOKEHHE B
[Iepuonnueckont cucreMe xumuueckux aneMeHToB [[.M. Menneneesa; crpoenue
WX aTOMOB; HAaXOXJeHHWE B mnpupone. PU3NUEeCKUe U XUMUYECKUE CBOMCTBA
MarHus U Kajablus. Baxuelmme coequHeHUs KaublLMs (OKCHUJ, TUIPOKCHUI,

conu). KEcTKOoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHus

3.5

AmoMuHMI: mnojokeHne B Ileprnomumyeckoil cHUCTeMe XUMHUYECKHX SJIEMEHTOB
JI.. MenneneeBa; CTpoeHUE aroma; HaxOXKIAEHUE B npupone. Pusznueckue u
XUMHYECKHUE CBOWCTBA aTIOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIAa M THAPOKCH/IA

AJTFOMHUHHUA

3.6

Kenezo: monoxenue B Ileprnonnueckoi cucreme XuMu4ueckux snemento (.M.
MeHneneeBa; CTpOCHHME aTOMa; HaxoXKJeHUE B mpupoje. Puznueckue Hu
XUMUYECKHE CBOMCTBa >xene3za. Okcuubl, THAPOKCUIbl W coiu xkene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMUYECKUH 3KCIEPUMEHT: O3HAKOMIIEHHE C 00pa3liaMi METaJJIOB U CILIABOB,
uX (U3NYECKMMU CBOWCTBAMM; H3YyYEHHUE pPE3yJIbTaTOB KOPPO3UH METAJIOB

(BO3MOHO HCTIOJL30BaHKUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOICHCTBUS




OKCHJIa KaJbIUs © HATpusi C BOJOW (BO3MOXXHO  HCIOJh30BAaHUE
BUJICOMATEPHAJIOB); UCCIIEAOBAHHE CBOMCTB KECTKOM BOJIBI; MPOIECCa TOPEHUS
xKeneza B KHCIOpoje (BO3MOXKHO — HCIIOJIb30BAHHE  BHUICOMATEPHAJIOB);
MPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX pPEaKIWii HA WOHBI (MarHus, KaabIus,
amroMuHusi, uuHka, kene3a(ll) wm xenmesa(Ill), memu(Il); nHaOmomenwe u
OIHMCAaHUE TPOIECCOB OKPAIIMBAHUS INIAMEHN HOHAMU HATPUS, KaIHs U KATbIIUS
(BO3MOXXHO HCITOJIb30BaHHE BHICOMATEPHAJIOB); HUCCIEIOBaHHE aM(pOTEPHBIX
CBOWCTB THUAPOKCHIA AaMIOMUHUS W TUAPOKCHIA IMHKA;  PCEHICHHE

OKCIICPUMCHTAJIBHBIX 3a1a4 I10 TCME «Baxknennine MeTaJIbl U UX COCAUHCHUA»

XuMmus 1 OKpYyJKarouas cpeaa

4.1

HoBble Marepuanbl 1 TexHosOrMu. BellectBa U Marepualibl B MOBCEAHEBHOM
JKU3HU 4YeJIOBEKa. XUMHUS U 370pOBbhe. be3onacHoe MCIOIb30BaHUE BEIIECTB U
XUMHYECKHX peaknuii B ObITy. IlepBas momomis mMpu XUMHUYECKHX OXOTrax H

OTPAaBJICHHUAX

4.2

OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTU. XUMHUECKOE 3arpsi3HEHUE OKPY KaIOLIeH
cpeas! IIJIK. Pons Xxumuu B pemieHHM 3KoJIoTHUecKuX mpobiem. [IpupogHsie
HCTOYHUKU YTJIEBOJOPOJOB (yroyib, HMPUPOJIHBIA Ta3, HEPTh), MPOAYKTHI HX

nepepa60TKI/1, HX POJIb B 6LITy 1 TPOMBIIIJIICHHOCTH

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC O6p33].IOB MaTepruajIoB (CTCKHO, CIIJIaBbI

METaJJIOB, OJIMMEPHBIE MaTEPUaIbl)




MMPOBEPAEMBIE HA OI'D 1O XUMHWU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHUSA K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTeJIbHOMN MPOrpaMMbl
OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

1.1

O TI03HABa€MOCTH SIBJICHUH NpUPOJbI, IMOHUMAHUE OOBEKTHUBHOU
3HaYMMOCTH OCHOB XMMMYECKOH HAyKH KakK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIel KyJbTypbl U MpPaKTUYECKOU
NeSITEeIbHOCTH 4YeNOBeKa B YCIOBHUAX COBPEMEHHOIo OOIIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX ITO3HAHUA, B TOM YHCIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX HMCCICAOBAHUA BCIICCTB W  HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HCIIOJBb30BaTh MOACIH JJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax npodecCHoOHATHHOU EITeIbHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJUT OOYyYarolmMMCs pacCMaTpUBaTh
XMMHIO Kak cdepy cBoeit Oyaymieit nmpodeccnoHanbHOM AeSITENbHOCTH
U clenaTh OCO3HAHHBIA BBIOOP XMMHHM KaK NPO(QUIBHOIO MHpeaMeTa

MU MEPEX0/i€ HAa YPOBEHH CPEAHETO 00Iero 00pa3oBaHus

Branenne cucreMOM XUMWYECKHX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XUMHUYECKHE TOHATHUA: XHUMUYECKUH HIEMEHT, aToM,
MOJIEKYJ1a, BEIIECTBO, MPOCTOE M CIIOYKHOE BEIIECTBO, OAHOPOAHAS U
HEO/JIHOPOJIHAsE CMEeCh, OTHOCHUTENbHBIE AaTOMHAs M MOJIEKYJIsIpHas
Macchl, KOJHMYECTBO BEIIECTBA, MOJb, MOJSIPHAs Macca, MOJSPHBIN
00bEM, OKCUA, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMUMUYecKas
peaKkIus, pEeaKIUd COCAWHEHUS, PEaKUUH PpA3JIOKCHUS, PEaKIUH
3aMelleHus, peakiuu oOMeHa, TerIoBod 3(ddekt peakiuu, 3K30- U
SHIOTEPMHUUECKHE PEAKIMH, PAacTBOP, MAaccoBas A0S XHMHYECKOTO
AIIEMEHTa B COCMHEHHH, MAaccOBas JI0JISl U MPOLEHTHAsT KOHLEHTPALUS

BEILIECTBA B PACTBOPE, SAPO aTOMA, FIEKTPOHHBIN CIIOH aroMa, aTOMHast




opOuTanb, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHUCICHHS,
XUMHMYECKAs CBA3b, JIEKTPOOTPULIATEIILHOCTD, IIOJIIPHAs U HETOJISPHAs
KOBQJICHTHAs  CBSA3b, MOHHAas  CBS3b, METAJUIMYECKast  CBA3b,
KpUCTALIM4ecKass pemérka (aToMHas, WOHHAs, MeETaJUIMYecKasi,
MOJIEKYJIIpHasi), MOH, KaTHOH, AQHMOH, IEKTPOJIUT M HEIJIEKTPOJIMT,
AIIEKTPOJIMTUYECKAs]  JUCCOIMAIUS, pEeaKIud HOHHOrO  OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE  PEaKLUH, OKHCIIUTEIb u
BOCCTAHOBUTENIb, OKHCJICHWE M  BOCCTAHOBJICHUE,  DJIEKTPOIIH3,
XMMHUYECKOE paBHOBEcUE, oOOpaTuMble U HEOOpaTHMbIE peaklHH,
CKOPOCTh XMMHYECKOM peakumu, Karanusatop, [IJIK, koppo3sus

MCETAJLJII0B, CIIJIaBbl
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OCHOBOIIOJIATAIOLINE 3aKOHbl XUMMHU: 3aKOH COXpPaHEHHs Macchl,
nepuonnueckuii 3akoH .M. MenzaeneeBa, 3aKOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOFaI[pO
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TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS Teopus, TEOPUS

BHGKTPOHHTHHGCKOﬁ AUcCconmranumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE TPABUILHO MCIIOIB30BaTh N3yUYCHHBIC BEIISCTBA U MAaTEPHAIIBI
(B TOM uHcIe MUHEpaTbHBIE YIOOPEHMsS, METaulbl W CIIJIaBBI,
MPOAYKTHl TEPEepadOTKH TMPHUPOJHBIX HCTOYHHKOB YTJICBOJIOPOJIOB
(yrns, mpupogHoro rasza, HeTH) B OBITY, CEIbCKOM XO3SICTBE, Ha
MIPOM3BOJICTBE Y TIOHUMAaHUE 3HAYCHHUSI )KUPOB, OCIIKOB, YTIIEBOJIOB IS
OpraHu3Ma 4YeloBeKa; YMEHHE MPOTHO3UPOBATh BIMSHHUE BEIIECTB U

XUMHUYCCKUX TIIPOHCCCOB Ha OpraHu3M YCIOBCKA W OKPYXKAKOUIYIO

NPUPOJHYIO Cpemy

3.2

YMEHUEC HUHTCTPHUPOBATH XHUMHUUYCCKHUEC 3HAHUA CO 3HAHUAMU APYTUX

y‘-IC6HLIX npeaAMETOB
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HaJIMYMe ONbITa paboThl C pa3IMYHBIMU MCTOUYHUKAMH HH(OpMaIuu
Mo XUMHM (HayyHass M HAy4YHO-TIOMYJSipHAsl JUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHMBATh HWH(OpPMAIMIO O BEMIeCTBAX, HX
MpEBpalllCHUSIX M NPAKTUYECKOM  MPUMEHEHMH U YMEHHUE

HUCIIOJb30BaTh €€ AJs PEIICHUA y‘le6HO—H03HaBaTeJ'II>HI>IX 3aga4

BH&I[GHI/Ie OCHOBAaMH ITOHSATHHHOTO afrmapara “ CHUMBOJIMYCCKOI'O

A3bIKa XUMHUHU OJI1 COCTaBJICHHUA q)OpMy.]'I HCOPTaHNYCCKUX BECIICCTB,




YpaBHEHUM  XMMHUYECKMX  pEaKIuid; OCHOBAaMU  XUMHYECKOM

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHne OOBSCHATh CBS3b MOJOXKEHHs 3ieMeHTa B Ilepuonnyeckoit

CUCTEME C YHCIOBBIMH XApPaKTEPUCTUKAMHU CTPOCHHA aTOMOB

5 XAMHYECKUX OJJIEMEHTOB (COCTaB H 3apsii sijapa, oO0IIee Yucio
AJIEKTPOHOB), pACIpPEACICHUEM JJICKTPOHOB 10 JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOOB, KATUS ¥ KAIBIIHS
[IpencraBnenure o NEPHUOIUIECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX
AJIEMEHTOB (paJnyC aTroMma, J3JICKTPOOTPHUIATEIILHOCTH), MPOCTBIX H
6 CJIOKHBIX BEIECTB OT TMOJOXKEHHS 3JeMeHTOB B llepmomnueckoi
cuctemMe (B MalbIX TIEpHOAAX H TJABHBIX MOATpyNIax) u
AJICKTPOHHOT'O CTPOCHHS aTOMa
7 YMenue kiraccupuImpoBarh:
7.1 XUMUYECKHE JICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIINN
8 YMeHue ornpenensTh:
g1 BaJICHTHOCTh M CTEMEHb OKUCICHHUSI XUMHUYECKHUX DJIEMEHTOB, 3apsij
’ HOHA
%o BUJT XUMHUYECKOW CBSI3M M THUI KPHUCTALUTMICCKOW CTPYKTYphI B
. COCTMHCHUSX
8.3 XapakTep cpeibl B BOJHBIX PacTBOpax BEMIECTB (KUCIOT, OCHOBAHUH )
8.4 OKHCIHUTEIb U BOCCTAHOBUTEIH
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XHMHUUECKHUE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCJIOPOJZ, O30H, BOJOpPOA, TpaduT, amMmas,
9.1 KpeMHU#, a3or, ¢ocdop, cepa, XJop, HATpPHUl, Kamuid, MarHui,
KaJIBITM, aJTFOMHHUM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJOPOBOJOPO, CEPOBOJOPOJ, OKCHIBI W THIPOKCHIIBI
92 metaimoB [-IIA rpynm, anromunus, meau (I1), nuaka, xxenesa (11 u 1),
‘ okcunpl yraepona (I u 1V), xpemuus (IV), azora u docdopa (Il u V),
cepsl (IV u VI), cepaucras, cepnas, azoTucras, a3oTHas, GpocpopHas,
yroJibHasl, KPEMHHEBAsI KUCIIOTa M KX COJIH)
9.3 MIPOTHO3UPOBAaTh W XapaKTEpH30BaTh  CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HX COCTaBa M CTPOCHH:A, IPUMCHCHHEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOI>'ICTB, BO3MOXHOCTb INPOTCKAaHUA XUMHUYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBUIX

VYMeHune cocTaBiIiaTh MOJICKYJISIPHBIC U HOHHBIC YPaBHCHUSA peaKHHﬁ, B

10
TOM YHCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIUX ~XMMUYECKHE CBOMCTBA H3YUYEHHBIX KJIACCOB
' (TpyIi) HEOpraHUYEeCKUX BEIIECTB
104 MOJTBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBS3b MEXKAY HUMU
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYI0O M MOJISIPHYIO Macchl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YPaBHEHUSIM XHMHUYECKMX PEAaKIUAd W HAXOJUTh KOJIHMYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WM MPOyKTOB PEaKIuu
12 Brnanenue (3HaHMe OCHOB):
OCHOBHBIMM  METOJIaMH  Hay4yHOro Tmio3HaHus  (HaOmoJeHue,
121 WU3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHNE) MTPU U3YUECHUU BEIIECTB U
' XUMUYECKUX SBJICHHM; yMeHHEe CcGhOpMyIupoBaTh MpodiIemMy u
MPEAJIOKUTH YTH €€ PeIIeHUS
122 0e3omacHO pabOTBI ¢ XWMHUYECKHMMH BEIIECTBAMHU, XUMHUYECKON
' MOCYI0N U J1abopaTOPHBIM 000pyAOBaHUEM
npaBujaMu 0€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMHU, UCTIOIb3YEMbIMU
B TIOBCEJIHEBHOI JKM3HU, MPAaBUJIAMH MOBEACHUS B IENIAX cOepeKeHuUs
123 37I0POBbSl M OKpYXKarolled MPUPOJHON Cpelbl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JIEHCTBUSI HA JKUBBIE OPraHU3MBI OMPEIENEHHBIX
BEIIIECTB, CIMOCOOOB YMEHBIIEHUS W TPEIOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hanuune npakTHMuecKMX HABBIKOB IUIAHUPOBAHMSI U OCYLIECTBICHUS
CIEYIOIMIMX XUMUYECKUX SKCTIEPUMEHTOB:
131 W3YYCHHE U OMHMCAaHHE (PU3MYECKUX CBOWCTB BEIECTB; O3HAKOMIICHHE

C (1)PI3PILICCKI/IMI/I n XUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




HIUTIOCTPUPYIOIIHUE IPHU3HAKU IIPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2

U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

13.3

MI0JIy4€HUE KHUCIIOPO/Ia U U3YUYEHUE €ro CBOICTB; IIOJyUEHUE BOJLOPOAA
U U3y4EHHUE €ro CBOMICTB; MOJY4YEHHE YTIEKUCIOro Ta3a U U3ydeHHe

€ro CBOICTB; MOJIyYEHUE AMMHUAKA U U3YUYECHHUE Er0 CBOMCTB

13.4

MPUTOTOBJICHHE pPAaCTBOPOB C OMNpene’IEHHOW MaccoBOW Jioyei

pPacTBOPEHHOTIO BEILIECTBA

13.5

MIPUMEHEHUE WHUKATOPOB (Jrakmyca, METHIJIOPAHKA u
denondranenna) s ONpeneNeHUs XapakTepa Cpellbl B pacTBOpax

KHUCJIOT U LIeJIoYei

13.6

HCCICAOBAHHUEC M OIIMCAHUC CBOWCTB HCOPraHn4CCKUX  BCIICCTB
Pa3IMYHbIX KJIIACCOB; U3YUCHUC BBaHMOHGﬁCTBHﬂ KHUCIOT C MCTallllaMU,
OKCHIaMH METAJUIOB, paCTBOPUMBIMH 1 HCPACTBOPHUMBIMHW OCHOBAHUAMMH,
COJIEIMU; TTOJIYUCHUC HEPACTBOPHUMBIX OCHOBaHI/IfI; BBITCCHCHHEC OJJHOI'O
METaJllla APYIruM M3 pPaCTBOpa COJIH; HCCICAOBAHUC aMQ)OTepHHX

CBOICTB THAPOKCUIO0B AJIFOMHUHUA Y TUHKA

13.7

pelIeHNe SKCHEPUMEHTAIBHBIX 3a/1au Mo TemaM: « OCHOBHBIE KJacChl
HEOPTaHUYECKUX COCTUHEHUN»; « DIEKTPOTUTHIECKAsT TUCCOIIAALINS;
«Baxueiinine HeMeTaIbl U MX COENUHEHUAY; «BakHele MeTalIbl

n UX COCOAUHCHUS

13.8

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPHPYIONIUE  TPU3HAKU
NpOTeKaHMUs peakUuil MOHHOro OoOMeHa; KayeCTBEHHbIE pEaKkIHHM Ha
NPUCYTCTBYIOIIME B BOJHBIX PAcTBOpax HWOHBL: XJOPHI-, OpOMHI-,
uou-, cynbdar-, hpocdar-, kapooHaT-, CUIMKAT-aHUOHBI, THIPOKCHUI-
WOHBI, KATHOHBI AMMOHHSI, MarHHs, KaJIbIUs, aTFOMHHUS, XKene3a (2+)

u xkenesa (3+), meau (2+), nuHKa

14

VYmMmenue:

14.1

NpEaACTAaBIATE PE3YIBTATBEI OKCIICPUMCHTA B cbopMe BBIBOJIOB,
J0Ka3aTCiIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_I U BBIBJEITH SMIIMPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3M MEX]Iy PEalbHO HAOIIOTaeMbIMH XUMHUYECKHUMHU
SBJICHUSIMU U TIPOLIECCAMU, MPOUCXOIAIIUMHI B MaKpO- U MUKPOMHUpE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




HNEPEYEHD 2JIEMEHTOB COAEP KAHUS, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

ITpoBepsieMblii 3JIEMEHT COJEPKAHUS

1

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

1.1

Yucrteie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

ATOMBI U MOJICKYJIBL. Xumudeckue daeMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTI)Ie " CJIOKHBIC BEUICCTBA.

1.3

XumMuueckas (I)OpMy.Ha. BanentHocTh aTOMOB XMMHUUYECKUX dJIEMEHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHTECIbHAST aTOMHAs Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAA Macca. MaccoBas 7071 XMMHUYECKOIr'0 3JIeMEHTa B

COCINMHCHUU

1.5

KomuuectBo BemectBa. Moabs. MousipHas macca. MousipHbIE 00bEM Ta30B.

BzanMocBs3b KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAWHUI] BEOIECCTBA

1.6

duznueckue U XUMHYECKHE SBICHHSA. XHMHYECKas peakuusga un ec IMIPU3HAKHU.

3aKOH COXpaHEHHS MAacChl BEIIECTB. XUMHUUECKHE YPABHEHUS

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHYECKHUX 3i1eMeHToB [1.1.

MeHnpeneeBa. CTpOCHI/Ie aTOMOB

2.1

[Iepnonnueckuit 3akoH. llepunoauyeckas cucrema Xumudeckux snemeHTos /.M.
Mengeneesa. Ilepuons! u rpynmnbl. OU3HYECKUN CMBICI MOPSAAKOBOIO HOMEpA,

HOMCPOB II€pHOoaa U I'pyHIIbI 2JICMEHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX saep. M3oronel. OnekTpoHbl. CTpoeHHe
JIEKTPOHHBIX ~ 000J0YeK aToMOB TepBbIX 20 XMUMHMYECKHX 3JIEMEHTOB

[Tepuonnueckoit cucremsl /.. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepUOIOB, Kalius, Kaublusa (paguyca aTroOMOB, DJJIEKTPOOTPHUIIATEIHLHOCTH,
METATUYECKUX U HEMETAIITNYECKIX CBOMCTB) M MX COCTMHEHUI B COOTBETCTBUU

C ITOJIOKCHHUEM 3JICMCHTOB B HepnonnquKoﬁ CUCTEME U CTPOCHUEM UX ATOMOB

CrpoeHue BeliecTBa

3.1

Xumuueckasi cBsi3b. KoBasieHTHast (moyisipHas W HEMOJIApHAsi)  CBS3b.
DNeKTPOOTPUIATEIbHOCTh ~ XUMHYECKHX  3JieMeHTOB.  loHHas  CBs3b.

Merannuueckas cBSI3b




3.2

Tunel KpuUCTAIMYECKMX PEMETOK (aTOMHas, MOHHAs, MeTaJUIM4yecKast),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH U BUA

XHUMHYCSCKOH CBSI3U

Baxueitmme NpeaACTaBUTCIIM HEOPraHM4YCCKUX BCHICCTB. Hemeramnmer u ux

COCIMHCHNS. Mertamisl 1 ux COCAUHCHU A

4.1

Knaccupukanuss ¥ HOMEHKJIaTypa HEOPraHWYECKHX COCIWHEHHH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yoiue, OCHOBaHWH (MIENOYM W HEPaCTBOPUMBIC OCHOBAHWS);
KHCIOT (KHCIOpOACOAEpKAIlIMe ¥  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CpEIHUX U KUCIIBIX)

4.2

dusznyeckne U XUMHISCKHE CBOMCTBA IMPOCTBIX BCUICCTB-HEMECTAJJIOB: BOAOPO/Ia,

XJIOpa, KUCIOPO/a, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

dusznyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJJIOB: JIMTHUA,
HaTpusd, Kajiud, Marovud WM KaJlblUd, aJIIOMUHHA, KCIIC3a. 3JI€KTpOXHMH'—I€CKHfI

o) HaprI)KeHI/Iﬁ MCTaJI1JIOB

4.4

@u3nNYEeCKue U XMMHUYECKHE CBOMCTBA BOJOPOAHBIX COCIWHEHUN HEMETAIUIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHUAKA

4.5

dusnyeckue U XMMHMUYECKHE CBOICTBa OKCHIOB HeMmeTamioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). Ilonyuenue

OKCHUJO0B HEMETAJIJIIOB

4.6

Xumnueckue cBoicTBa okcuaoB: MeTauioB IA—IIIA rpynn, nwmnka, meau(Il) u

xenesa(ll, III). [Tonyyenrne okcUI0B METAIIOB

4.7

XWMHYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpe
THAPOKCUIOB  QIOMHHHS, JKele3a, [HHKa). llomyuyeHue OCHOBaHMHA U

aM(OTEpHBIX THIPOKCHIOB

4.8

OO0mue XuMHUYECKHe CBOMCTBa KHUCJIOT: XJOPOBOJOPOJHOM, CEpOBOIOPOAHOM,
CEpHHUCTOM, CEepHOU, a30THOU, ¢ochopHOl, KpeMHUEBOH, yrombHOH. OcobObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

HOJ'Iy‘-ICHI/Ie KHUCJIOT

4.9

OO6mue XxuMHUIECKHe CBOMCTBA cpenHux coiied. [lomyduenue conei

4.10

HOHy‘-ICHI/IC, C06HpaHI/Ie, pacrmo3HaBaHUC BOAOpOJd, KHUCIOpOAd, daMMMaAKa,

YIJIEKHUCIIOTO Ta3a B JIa00paTopuu

4.11

[Tonyuenne amMuaka, CEpHOM M a30THOM KHCIOT B MPOMBINUICHHOCTH. OO0ImIme

CIOCOOBI OJTYYCHHUSI METAJIIOB




4.12

I'enetnueckas cBA3b MCXKIY KiIacCaMHu HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

Xumudeckue p€aknuunu

5.1

Knaccuukanuss XUMHYECKUX pEaKUUi MO Pa3iIMYHbIM MPU3HAKAM: [0 YUCIY H
COCTaBy YYACTBYIOIIMX B pEaKlUHUU BEUIECTB, IO TEIJIOBOMY 3(ddexTy, Mo

M3MEHEHHIO CTEIICHEH OKHMCICHUSI XUMUYECKHUX SJIEMEHTOB

52

TennoBoi 3P ekt XUMHUIECKONW peaKIi, TEPMOXUMUYECKUE YpaBHEHUS. DK30-

U SHJOTEPMUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

5.3

OKHCIUTEIEHOBOCCTAHOBUTEIBHBIC pCaKkuu. OKHCIIHTEIN M BOCCTAHOBUTCIIH.
HpOHCCCLI OKHUCICHUA u BOCCTaHOBJICHUA. aﬂeKTpOHHHﬁ OanaHc

OKHCIIMTEILHOBOCCTAHOBUTCIILHOM pCaknuun

54

TeopI/IH BHGKTPOHHTHHCCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHUOHBI. BJ'IGKTpOJ'II/ITbI nu

HEOJICKTPOJIUTHI. CunbHbIC U ClIa0kIe OJICKTPOJIUTHI. CrencHb JUCCoranmn

5.5

Peakuuu noHHOTO obMeHa. YcloBuA IMPOTCKAHHA peaKHI/Iﬁ HMOHHOTI'O O6M6Ha,

IIOJIHBIE Y COKPAIEHHBIE HOHHBIE YPABHEHUS PEaKLIUN

XHMHMS M OKpYXKarolas cpena

6.1

BemecrBa u Marepuansl B IOBCEIHEBHOM JKM3HM 4YelOBeKa. besomacHoe
HCIIOJIb30BAaHNE BELIECTB M XMMHMUYECKHUX peakiuil B jaboparopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHUYCECKUX OKOraX U OTPABJIICHUAX

6.2

XUMHYECKOE  3arpsi3HEHHE  OKpyXkaromied cpeapl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MPEaOTBPAIICHUS
[IpenenpHas gomyctumasi koHmeHtpamus BemiectB (IIJIK). Ponp xumum B
pelIeHUU  DKOJIOTHYECKUX TMpobsieM. YCuieHHe MapHUKoBoro dddexra,

PaspymieHue 030HOBOT'O CJI0A

6.3

[Ipumenenue cepsl, azota, Gochopa, yriaepoaa, KpeMHUS U UX COEIUHEHHH B
ObITY, MEIUIIMHE, NPOMBIIUIEHHOCTH M CeNbCKOM Xo3siictBe. Ilpumenenue
METAJJIOB M CIUIaBOB (CTajib, YyTyH, AIOPATIOMUHUMN, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coeAuHeHuH. [loHsTHe 0 KOPpO3UU METalioB, OCHOBHBIE

CHOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHMKHM YTJIEBOAOPOAOB (yroib, MNPUPOIHBIA Tra3, HeQPTh),

MPOAYKTHI UX MepepaboTKH (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBoHavabHBIE TIOHATHS 00 OPraHUYECKHWX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, ATaHOJI, TIIULEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTe 0 GMONIOTMYECKU BaXKHBIX BEIIECTBAX: KHUpaxX, OeiKax, yriieBojax — U uX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopMysIaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOi) 10JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKHUM YPAaBHEHUAM




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

o Xwumus, 8 knacce/ ['abpuensa O.C., Octpoymos U.I"., Craakos C.A.,

AxrmmonepHoe o6miectBo «M3narensctBo «IIpocBemenue
o Xumus, 9 xiacc/ I'abpuensu O.C., OctpoymoB WN.I"., Cnagkor C.A.,
AxunonepHoe o6mectBo «M3narensctBo «IIpocsemienue

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
https://rosuchebnik.ru/ -"IIpocsemienune" Kopnopauust Poccuiickuii yueOHUK
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
1. http://www.edu.ru — DeznepanbHbie 00pa3zoBaTEIbHBIE PECYPCHI IS
oO1ero oopazoBanus/
2. https://educont.ru/ - Karanor nudpoBoro o6pa3oBarensHOTO KOHTEHTA.
3. http://school-collection.edu.ru/ - Enunas kojuekuus uu@poBbIx
00pa3oBaTeNbHBIX PECYPCOB.
4. http://www.hemi.nsu.ru/ - OCHOBBI XUMUU. DJIEKTPOHHBINA YUEOHUK.
5. http://hemi.wallst.ru/— OO6pa3oBaTeNbHBIN CAUT IS MKOJILHUKOB 110 XUMHH
6. https://vos.olimpiada.ru/ - Bcepoccuiickasi oumnuaga NKOJIbHUKOB.
7. https://chem8-vpr.sdamgia.ru/ - Penry BIIP.

8. https://oge.sdamgia.ru/ - Peury OI'D.
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