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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOIO 00IIEero o00pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpPaMMbl OCHOBHOTO 0OIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIIEIIINHU MPENnoaaBaHusl yaeOHOTo npeameTa «XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMUM MaéT MPEACTABICHUE O IEJAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTHA OOYYAIOIIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET o0si3aTenbHOe peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUHU, OMNPEIENAECT KOJWYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipolecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenesieT BO3MOXKHOCTA —TpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTEIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl, a TaKkKe TPEOOBAHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHUIO
y4e0HOTO COJIepKAHUSI.

3HaHUWE XUMHUHU CIY>KUT OCHOBOU st (OPMUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUIX
DPHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTSAX PEIICHHs TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JJII  CaMOpPa3BUTUS |
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 001I1eH U PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIJ] B (OPMUpOBAHUE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HAaBBIKOB HMX CaMOCTOSITEJIbHOW  y4yeOHOW  JIesITEeIhHOCTH,
AKCTIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHAILHOMN S TEIBHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTMYECKOE
oOpa3oBaHue 00yJaIONTUXCS.



JlanHble HampaBieHUs B OOyYE€HUH XUMHUU OOECHEUMBAIOTCS Crenu(pUKon
colepKaHusl  y4yeOHOro  MpeaMera, KOTOPBIA  SBISETCS  IeIarOTHYeCKH
alalITUPOBAHHBIM OTpa)kKEHHUEM 0a30BOM HAyKH XUMUH Ha ONPEAEIEHHOM dTane eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CHUCTEMBbl NEPBOHAUYATIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPBIX OTHAEIbHBIX 3HAYUMBIX [OHATUN
OpraHU4eCKON XVMHH.

CrpykTypa coaepKaHHs NPOTPaMMbl IO XUMHUHM CPOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOr0o noaxojaa K €€ m3ydeHuro. CopepiaHue CKIIAIbIBAETCS W3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peakuuu. OO€ 53THU CUCTEMBI CTPYKTYpPHO OPTraHM30BaHbl IO MPUHLIHITY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKUX IMPEACTABICHUM
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepunoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YUYEHHU O CTPOEHUH aTOMa U XUMUYECKOH CBSA3H;

— TMPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSL K JpPYromy, BBINOJNHAS (YHKIUM OOBSICHEHHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW MPAKTHUYECKOIO NMPUMEHEHUS W MOJyYECHHS
M3y4aeMbIX BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MIPEACTABICHNS] O XUMHYECKON COCTABJISAIOIIEH HAyYHOW KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4HOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. M3yueHue XMMHUHM NPOUCXOOUT C MPUBICYEHUEM
3HAHUM W3 paHee HW3YYEHHBIX YYEOHBIX MNpeaMeToB: «OKpyXaroluid MUpy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kmacey.

[Ipy wu3ydyeHUHM XUMHUM TPOUCXOAUT (OPMUPOBAHHE 3HAHUI OCHOB
XMMHUYECKON HAayKHd Kak 00JaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON
JEATEIbHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HaHUW — BaXHEUIHX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX 000OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B
OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XMMHUYECKUX peaKklUUi, B (OPMUPOBAHUM U PA3BUTUU IIO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOM U y4eOHO-HMCCIIEI0BATENbCKON
JESATEIIbHOCTH, OCBOEHMM IIPaBMJ OE€30MAacHOr0 OOpalleHHsl C BELIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEr0 0Opa30BaHMs BaXKHOE
3HaYeHUE NMPUOOPETN TAKUE LU, KaK:



— (GOpMHUPOBaHHE WHTEIIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY NPUHATUIO PEILCHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4ecKoe MpuoOIIeHue
oOy4Jarommxcss K CamMOCTOSITEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHMsI, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIUMHUCS
OTbITa Pa3HOOOPA3HON NEATENLHOCTH, MO3HAHMS M CAaMOIIO3HAHUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHE JIJIs
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATBHOM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpY’KaloIller0o MHUpa, UCIOJIb3YySl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >KM3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsi T'yMaHUCTHUECKUX OTHOLLUEHU,
MOHUMAHUSl LEHHOCTH XUMHUYECKUX 3HAHUM JJI1 BBIPAOOTKH DKOJIOTHYECKH
1EeJIecCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IEJAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAOLIEH MPUPOIHON CPEJIBI;

— pa3BUTHE MOTHBALUM K OOYyYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JaJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX M M3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaisieT 136 4yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE 0 MeTOAax MO3HAHMSA B XMMHUHM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

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

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

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacuérsl mo dopmynam
XUMHUYECKUX COEUHEHUH.

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

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, JUCTWILUIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKHU MTOBApEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BenlecTBo. Haxokaenuwe kuciaopoga B Ipupoje, (U3MUEecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOoa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemeHT um mpocrtoe BemectBo. Haxoxkaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbBl. Boma kak pactBoputrenb.  PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

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

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

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

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW M3YYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCTBHE Bojgopoaa ¢ okcugaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pAaCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCIIEIOBaHHE O00pa3lloB HEOPraHMYECKHUX BEIIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajlla JPYTMM W3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

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

[Tepunonnueckuit 3akoH. [lepuoanueckast cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. DOu3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronsl. Dnektponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUs paauyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

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

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, Kaldblusi M HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMUYECKON PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMAYeCKUX peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMUYECKOTO
paBHOBECHSI.

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



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DJAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHeHUs peakiui. CBoOIICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCIISIMU KPUCTAIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMAIMUA KHCJIOT, IWIEJI0YEe H COoJIei
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTereHn okucieHus. CTpoeHue M (pu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYeCKUe cBoMcTBa. OKCHIBI CEphl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass kuciota, (Qu3nUeckne ¢ XUMUYECKHE CBOWCTBa (0Omme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



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

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO MOTEIVICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yrieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHus B mpupoge. OOmue mpenctaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coeIMHEHUN (BO3ZMOXKHO HCIOJIB30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHHUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOU KHCJIOTHI C MENIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOrasa, MoJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U U3Y4YCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

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



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablUs, aJIIOMUHHS, [IMHKA, KEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

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

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

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasiioB MaTepuaoB (CTEKJO, CIJIaBbl METAJIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

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

®duzrka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTH, KpUCTAIIINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOPMaMHU IMOBEJIEHUS M CHOCOOCTBYIOT MpoOIeccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIWIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuel o
IIEPENOBBIX JOCTH)KEHUSX W OTKPBITUSAX MHPOBOM M OTEHYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUH I10
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM M  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 KWU3HU, OCO3HAHUE TMOCIEICTBUA U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHHE K NPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI IPU padOTE C BEILIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MpPeAMETOB (GOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTar, GopMyJIUpoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJy4aeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

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

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

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

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh NPE3EHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéTa OOLIMX HMHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAaMOCTOSTENIbHO OMNPENEATh LEIN JAESITENIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUW NPH BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATDBI

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



NEUCTBUN, chenupuiecKkue JUisi TpeAMETHOW obmact  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSI YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEUICHUs, peaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PACTBOP, MAccoBasi JOJIs BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

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



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

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHNE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyUYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

CIeIOBaTh  NpaBWJIaM  TOJB30BAHUS  XUMHUYECKOM  MOCyIOH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBLHOCTb, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKkUuu, MPEAeIbHO JOIyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, METaUIMUecKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIUCHIBAaTh U XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYECKON Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

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

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



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJsun4yecTBOo 4acoB
Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsbI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMHs — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

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

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro o pasnery 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

ITO ITPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nu(poBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (uitpp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpeHMe n yriryOsieHre 3HaHUH OCHOBHBIX 5 1 bubmmoreka [JOK
' paszeinoB Kypca 8 Kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIC 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxuuii https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIUS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.eds00.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PYTHEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
24 aneMeHTOB |V A-rpynmbl. Yriaepoa u KpeMHUit 8 1 2 Bubmmorexa [IOK
' PYTHEL POAH XP https://m.edsoo.ru/7f41a636
U UX COCTUHEHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
31 Obmpe croficTsa MeTanIoB 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 B B KA3HU Y€JIOBEKA 3 bubmorexa HOK
' CHICCTRA 1 MATCPHAITBL https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
P 3 bubmuoreka [{OK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

IHPOI'PAMME



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

IHHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

N Kosau4vecTBo 4acoB JIeKTPOHHBbIE HU(POBHIE
. /;1 Tema ypoka Beero Konrpoabnbsie IIpakTHueckue o0pa3oBaTe/bHbIE
padoTbI padoTsI pecypcbl
1 [Ipenmer xumun. Posb XuMuu B KU3HU 1 bubnuoreka [JOK
yenoBeka. Tena u BeniecTa https://m.edsoo.ru/ff0d210c
2 ITonsitue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[TpakTnueckas padora Ne 1 «IIpaBuia paboTs
3 B J1A0OPATOPHUH U IPUEMBI OOpaIIEHHS C 1 1 bubnnorexa [JOK
patop P patll https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTeie BemecTBa U cMecH. CriocoObl 1 bubnnorexa [IOK
paszesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH MOBapEHHON 1 1 bubmorexa LOK
pHMep P https://m.edsoo.ru/ff0d28c8
COITN)»
bubmmoreka IIOK
A 1
6 TOMBLH MOTICKYJIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubmuorexka [JOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 ITpocThie U CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubmorexa I[JOK
yap i https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSHCTBA COCTaBa BEILIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTh aTOMOB 1 bubnmorera LHOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
11 OTtHOCHUTENbHAs aTOMHAas Macca. 1 bu6nunorexa LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2eae

OTHOCHUTENLHAS MOJICKYJIsIpHAadg Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B bubnmoreka [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BeniectBa. Mosib. MossipHas bubmmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuUMHUYECKask peaKLus https://m.edsoo.ru/ff0d37fa
[Ipr3Haku U yciIoBHS TPOTEKAHUS bubnmnoreka HOK
15 .
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XHUMHUUECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus konmuecTBa, MacChl BEIISCTBA bu6nmoreka LIOK
110 YPAaBHEHHSIM XUMUYECKUX PEaAKIUI https://m.edsoo.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peaKIiui
18 (coenuHeHus, pa3IoKCHHsI, 3aMEICHUS bubmorexa HOK
A 43 ’ H ’ https://m.edsoo.ru/ff0d3f34
obMmeHa)
M. B. JIoMOHOCOB — yYEHBIN-
19 SHIUKJIONETUCT 0606yq eHue u bubmorexa LOK
H smCT. Hvl https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUH
20 KonTponbHnas padora Nel no teme bubmmnorexka HOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHM https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
21 Knci}(;xo — DJIEMEHT U IIPOCTOE Beﬂy:cmo bubmorexa HOK
poa P - ’ https://m.edsoo.ru/ff0d448e
O30H
®dusnyeckue 1 XUMHUESCKUE CBOMCTBA
22 KHCIIOpOJia (peaKIuu OKUCIICHUS, TOPCHUE) bubmmorexa [JOK
poAia {peartt » TOP ' https://m.edsoo.ru/ff0d4614
[TonsaTHe 00 okcHmax
CriocoObI MOTy4eHUs KHCIOPO/Ia B
i poa bu6muoreka [JOK
23 71a00paTOpPUX U IPOMBIIIIEHHOCTH.

HpI/IMeHeHI/IC Kucjaopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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TennoBoii 3¢ hekT XUMUUeCKoi peakiuu,

bubnunoreka LIOK

24
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d4790
9K30- M SHJOTCPMHUUYECKHUX PEAKIIUIX
TomnuBo (HedThb, yroiab U METaH).
25 3a SISHCEEI/IC(I];OE} . a, CIIOCOOBI ZTFO bubmorexa LOK
P XS, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHUS
[TpakTrueckas padora Ne 3 o Teme
26 «ITomyuenne u cobrpaHue KuciIopoaa bubmmorexa [IOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE €T0 CBOWCTBY
97 Bomopon — a5ieMeHT 1 MPOCTOE BEIIECTBO. bubnunoreka LIOK
Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4ddo
08 du3nyeckrue U XUMUYECKHEC CBOMCTBA bubnunoreka LIOK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [{OK
29 IT
OFFTHE © HCTOTax 1 cobix https://m.eds00.ru/ffod50d2
30 Crioco0bI MoTy9eHHs BOAOPOIa B bubnnorexa [JOK
nmabopaTopuu https://m.edsoo.ru/ff0d4ddo
[Tpaktuyeckas padora Ne 4 o Teme
31 «ITonyuenne u coOupaHue BOIOPOIa bubmorexa HOK
i N p AOPOAE, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY
, bubmuoreka [IOK
32 M i . A
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KOJIMUECTBa BEIIeCTBA
33 rasa 1o ero u3BeCTHOMY KOJIMYECTB bubmorexa [TOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UITH 00BEMY
Berurcnenus 006EMOB Ta30B 10 yPaBHEHHUIO
34 €aKI[UH1 Ha OCHOBE 3aKOHA 00BbEMHEIX bubmorexa [JOK
pearh . https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Tra30B
35 du3nyecknue U XUMHUUECKHE CBOMCTBA BOJIBI bubmorexa [JOK

https://m.edsoo.ru/ff0d587a
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Cocras ocHoBauuii. [lougarue 00

bubnunoreka LIOK

36
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. Hackiiennsie u
37 HEHACBILLICHHBIE pacTBOPbL. MaccoBas J0JIst bubmmorexa [JOK
o P P A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
[TpakTuueckas padora Ne 5 o Teme
38 «I[IpuroToBiieHHE PACTBOPOB C OMPEACIEHHON bubmorexa LOK
P N B P p et https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIeil pacCTBOPEHHOTO BEILIECTBAY
39 Kontponbnas pabota Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKkcHpl: cOCTaB, KiIacCU(UKAIINS, bubmuoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHnue U XUMHUYECKUE CBOKCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, Kinaccuduxams, bubmmorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4YECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarmus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyueHnue 1 XUMUYECKHE CBOMCTBA KUCIOT brbmmorexa [TOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIoCOObI bubnuotexa [JOK
[IOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[TpakTuueckast padborta Ne 6. Pemenue
SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME but6mmoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 ['eneTrdeckas CBA3b MEXKIY KJIaCCaMH bubnuotexa [JOK
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HEOPraHUYECKUX COECIUHEHUI

https://m.edso0.ru/00ad9a50

but6mmoreka [IOK

49 O0001IeHNEe U cUCTEMATH3A 3HAHUM
HHCHHE I CHCTEMATHSAII SHAHIHT https://m.edsoo.ru/00ad9cb?
Kontpoinbnas pabora Ne3 o teme
50 "OCHOBHEIE KJIACCHI HEOPTAaHUUECKUX bubnnorexa LHOK
N p https://m.edsoo.ru/00ad9ela
coequuenui”
[TepBbIie MOMBITKH KiIacCUPUKAITTT
51 XUMHYECKHX d1eMeHTOB. [loHsiTre o rpymmax bubnnorexa LHOK
' pyHt https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
INepuonnueckuii 3akod u [lepuognueckas
52 CI/IfTeMa XUMHYECKHX BJ'ICMCII-:TOB AN bubmorexa OK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoapl, IPyIIIbBL, TOATPYIIILI buGnuorexa [IOK
PHOZRL, TPY » OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX SIZIEP. bubmmorexa [JOK
H3oTtonbl https://m.edsoo.ru/00ada342
CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB
55 sanemeHToB [lepuoauyeckoit cuctemsr J{. U bubmmorexa [JOK
PHOZ U https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepucTuka XMMHUECKOTO dJIeMEHTa 10
56 €ro noyiokeHuro B Ileproanyeckoi cucreme bubnmorexa [JOK
PHOA https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa Jist
57 pa3BUTHS HAayKH U npakTuku. . 1. bubmuoreka [IOK
MenpeneeB — y4€HbIN, [1€1ArOT U https://m.edsoo.ru/00ada96e
IpaKTaHUH
PesepBHrblii ypok. O0001IEHIE U
58 CI/ICTIC)MaTI/BZp us 3HaHul / Beepoccuiickas bubmmorexa TIOK
I p https://m.edsoo.ru/00adb33c
poBepouHas pabora
59 Kontponbnas padora Ne4 o reme «CtpoeHue bubnuotexa [JOK
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aToma. Xummu4eckas cBsi3b» / Becepoccuiickas
npoBepoyHas pabora

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

DJIEKTPOOTPULIATEIILHOCTh aTOMOB bubnmnoreka HOK
60 1
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [IOK
61 Honnas XuMuecKas sk 1 https://m.edsoo.ru/00adac34
62 KoBanieHTHAs mojiapHasg XuMHUECKas! CBSI3b 1 Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8
63 KoBasieHTHAs HEMmoIApHAST XUMHUUECKAS CBIA3b 1 Bubmaorexa ITOK
p https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
4 1
6 Crenexs okucieHus https://m.edsoo.ru/00adae28
65 OKHUCIIUTETBHO-BOCCTAHOBUTEIILHBIE PEAKITUHT 1 Bubmiorexa HOK
peaxi https://m.edsoo0.ru/00adb076
bubnunoreka LIOK
66 OKHUCIIUTEN U BOCCTAHOBUTEIU 1 https://m.edso0.ru/00adb076
PesepBHEbIil ypok. O000IIIEHE U
67 CI/ICTEM&TI/I?»ZP 1554 3HaHPIf/I'IH o teme «CTpoeHune 1 bubmorexa HOK
1t p https://m.edsoo.ru/00ad9ch2
aroMa. XUMHUYECKas CBI3b»
68 PesepsHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka Kontposbubie IIpakruueckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI padoThI
Ilepuonnueckuii 3akoH. [lepuonnueckas
1 CI/I(Sl“eMa XUMHAYECKUX BHCMI;HTOB pIR Y| 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMUYECKUX AJIEMEHTOB IEPBbIX TPEX 1 bubmmorexa [JOK
P P https://m.edso00.ru/00adb6b6
MEepPHOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMUYECKOM CBA3U U TUIIBI 1 bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1 bubmmorexa [JOK

p yey https://m.edsoo.ru/00adbch0
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccugukarus XuMUuecKux peakiuui mno 1 bubnnorexka [HOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMUYECKON pPEAKIUH.

7 [ToHsATHE O TOMOT€HHBIX U T€TEPOTE€HHBIX 1 bubmmorexa [OK

P https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @akTOopBbl, BIUSIOINAE HA CKOPOCTh 1 bu6mmorexa [IOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI

9 OKHCIHTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubmuotexa [JOK
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peakiuu

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

Teopust 37EKTPOTUTUYECKON AUCCOIUALINH. bubnnoreka [HOK

10
CunbHbIe U cradble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HoHHble ypaBHEHHS peaKIUi bubmorexa LOK

P peart https://m.edsoo.ru/00add448
XHUMHYecKHe CBOMCTBA KMCIIOT 1 OCHOBAHHI
12 B CBETE IIPEJCTABICHUN 00 bubmorexa LOK
pe _ https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
XuMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpEeNCTaBIEHUH 00 DIIEKTPOTUTHIECKOMN bubmorexa HOK
peld P https://m.edsoo.ru/00add8b2
IHUCCOLMAIIN
14 [ToHsTHE O THAPOJIN3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bu6mmorexa [IOK
15 O00011eHNEe U cUCTEMATH3alMs 3HAHUH
H 1 https://m.edsoo.ru/00addd12

16 [TpakTrnyeckas padora Ne 1. «Pemenue bubnnorexka [JOK
JKCIIEPUMEHTAJIBHBIX 3314 https://m.edsoo.ru/00addbfa
KonTtponbHnas padora Ne2 no teme

17 «DNEKTPOIUTHYECKAS JUCCOLHALIUS bubmorexa [TOK

p s HHAHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PaCTBOPAX)»

18 OO0m1as XxapakTepuCTHUKa rajJoreHOB. bubnunoreka [JOK
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ConsHast KUCIIOTAa,

19 XI/IMIF/)I‘{eCKI/IGI: CBOMCTBA, TTOJIy4YeHHUE bubmorexa LOK

’ i ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas padota Ne 2 o reme
. N bubnmuotexa [JOK
20 «Ilony4yeHue coIHON KUCIIOTBI, U3y4YEHUE €€

CBOUCTBY»

https://m.edsoo.ru/00ade348
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Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

21 €aKIINi, €CJIM OJIMH U3 PEarcHTOB JaH B bubmmorexa [JOK
PEAKINLL, A P A https://m.edsoo.ru/00ade488
H30BITKE
99 OO0mmas xapakTepucTrka 31eMeHToB VIA- bubnunoreka [HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(UKALIUY CEPBHI.
23 Haxoxg[eHHe Ccephbl H(l;é COCI[I/IHCII){I/Iﬁ B Bubmaorexa ITOK
p N https://m.edsoo.ru/00ade64a
npupoie. XMMHUYECKHE CBOMCTBA Cephl
CepoBoaopoi, ctpoenue, Gpu3ndecKkue u bubnuorexa [JOK
24 .
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunet cepol. CepHast KUCIIOTA, (PU3HYCCKHE bubnuorexa [JOK
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XVMUYECKUE PeaKllnu, JIexkKalllue B OCHOBE
26 IPOMBIIIJICHHOTO CIIOC00a MOTyYCHHUS bubnuoreka [IOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HCHHE https://m.edsoo.ru/00adec8a
OKPYKaIOIIEH Cpelibl COETUHEHUSIMHA CEPbI
97 Brruncienue MaccoBoit 071 BBIXOJ1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTuKa 3J1eMeHToB VA-
28 Ipynmsl. A30T, pacIpoCTpaHEeHUE B IIPUPOJIE bubmorexa [TOK
Py ' - pactipoctp B PHpOE, https://m.edso0o.ru/00adeea6
buznyecKkrue 1 XUMUYECKHE CBONCTBA
29 AMMHUak, ero pu3nuecKue 1 XuMHYEeCKUe bubnnoreka [JOK
CBOIICTBA, MOJYYECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o reme
30 «[TonydyeHre aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. yi » 13YH https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3oTHas KUCIOTa, € pusnueckue u bubnnorexa [JOK

XMMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306
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Hcnons3oBanue HUTPATOB U COJIEH aMMOHUS
B KaYECTBE MUHEPAIbHBIX YI00pEHUI.

bubmuoreka [JOK

32
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSAMHU a30Ta
®dochop. Oxeun dpocdopa (V) u pochopras
33 KHCJIOTa, (PU3NYECKUE U XUMHUYECKHUE bubmiorexa LIOK
L https://m.edso00.ru/00adf68a
CBOIICTBa, MOJIy4EeHUE
Hcnonb3oBanue hocdaToB B KaueCTBE
34 MUHEPATBHBIX YI0OpEeHHIA. 3arpsi3HeHne bubmmorexa LIOK
P . YAOOP 4P https://m.edso00.ru/00adfc20
PUPOIHOH cpenbl pocharamu
35 Yraepon, paclipocTpaHEHHE B IIPUPOJIE, bubnnoreka [JOK
bU3HYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMUYECKHUE CBOMCTBA. DKOJIOTMYECKUE bubnuorexa [JOK
po0JIeMbl, CBS3aHHBIE C OKCUAOM YIiepoJia https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [IOK
37 VYronbHas KucnoTa u €€ conu
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas pabora Ne 4 o Teme
38 "IlonyuyeHue yriaekucioro rasa bubnorexa LIOK
yi yr ) | https://m.edsoo.ru/00ae027e
KauectBeHHast peakius Ha KapOOHAT-HUOH
39 [lepBoHauanbHbIE MOHATUSA 00 OPraHUYECKUX bubnnoreka [JOK
BEIIIECTBAX KaK O COEAMHEHUSIX YIiIepoia https://m.edsoo.ru/00ae054e
40 KpemHunii u ero coeuHeHus bubmmorexa LIOK
P A https://m.edso0o.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue
bu6mmoreka [JOK
41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME

«Baxuelme HeMETaAJUIBI U UX COEIUHEHUS)

https://m.edsoo0.ru/00ae0bf2
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KonTtponsnast padora Ne3 o reme

bubmuoreka [JOK

42
«Baxuenime HeMETaAJUIBI U UX COEIUHEHUS) https://m.edsoo.ru/00ae0el8
OO01mas XxapakTepUCTHKA XUMUIECKUX

43 3JIEMEHTOB — METAJIJIOB. MeTajinueckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS KPUCTAILUINYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJLIOB
XUMHWYECKHUE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUYECKUNA DI HAIPSKEHUH Bubmaorexa ITOK

p P p https://m.edsoo.ru/00ael1156
METAJLJIOB
OO61mue crocoObl MOTYyYEHUS! METAILIOB.

45 CnaBel. Beruncnenus no ypaBHeHUsAM bubnuoreka [IOK
XUMHYECKUX PEaKIUi, €CIIU OAUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJICPKUT MPUMECH

46 [TousATHE O KOPPO3UU METAIUIOB Bubmorexa ITOK

PP https://m.edsoo.ru/00ael1278
bu6nmoreka [JOK

47 €JIOYHBIE METAJUIEI
m https://m.edsoo.ru/00ael4b?2

48 OKCUOBI U TUIPOKCUIIBI HATPUSA U KATHS Bubmorexa ITOK

. AP a p https://m.edsoo.ru/00ael4b2
[llemouHO3eMeTbHBIC METAIIIBI — KATbIAN 1 bubmuorexa [JOK

49 .

Maraum https://m.edsoo.ru/00ae15e8

50 Baxueiime coeqUHEHNA KATbIUSA Bubmorexa ITOK

4 B https://m.edsoo.ru/00ael5e8

51 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN

bu6mmorexa [IOK
52 JKécTkocTh BOABI M CLIOCOOBI €€ YCTpaHEHUS
8 yerp https://m.edsoo0.ru/00ae1886
53 [IpaxkTuueckas padora Ne 6 o reme bubnnorexa [JOK

"XXécTtkocTh BOABI M METOABI €€ yCTpaHeHus"

https://m.edsoo.ru/00aelae8
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bubmuorexa [JOK

54 A i
FHOMHHIH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
55
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 XK
eeso https://m.edsoo.ru/00ae1d86
57 Oxkcuabl, Tuapokcusl u conu xkenesa (1) u bubnmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 OO0o01IeHNe U CHCTeMAaTU3alus 3HAHUN
[TpakTuueckast pabota Ne 7. Pemenue
59 9KCIIEPUMEHTANIBHBIX 3aa4 10 TeME bubamorexa LOK
P . 8 https://m.edsoo.ru/00ae3de8
«Baxknelme MeTamibl U UX COSIUHEHUS)
Brrurcnenus mo ypaBHEHUSM XUMHYECKUAX
CaKIIMH, €CITM OJTMH 13 pearcHTOB JIaH B
60 §36HTKG WJIU COJIE )KI/ITI:'I MMeCH bubamorexa LOK
Aep . p ’ https://m.eds00.ru/00ae1750
Borurcnenus MaccoBo# 101H BBIXOJ
MPOIYKTa PeaKIuu
bu6mmoreka [IOK
61 i
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH https://m.edsoo.ru/00adbch
62 KonTponbHnas padora Ne4 o teme bubnnorexka [JOK
«Baxueime MeTalJIbl U UX COCOUHEHUS https://m.edsoo.ru/00adbch0
63 BemectBa u MmaTepuanbl B TOBCETHEBHOM bubnmoreka [JOK
JKW3HH YEJI0BEKA https://m.eds00.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHUE OKPY KaIOIIeH bubnmoreka [JOK
cpenbl https://m.eds00.ru/00ae4270
65 Ponp XxvMuM B pelIeHNH SKOJOTHYECKHUX bubnnoreka [JOK
npobyieM https://m.eds00.ru/00ae4270
66 PesepBHEIi ypok. O600IICHNE 1 bubmmoreka [JOK
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cUCTeMaTHU3alus 3HaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O0001ICHHE U

CUCTeEMAaTHU3al U 3HAaHUN

68 PesepBHbIil ypok. O0001ICHHE U

cHcTeMaTH3amus 3HaHuH

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘IaHBHLIC XUMHNYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TIOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs M HEOAHOPOJHAas), BAJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BElIECTBa, MOJb, MOJSIpHAsT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHUs, pPeaKkIuu OoOMeHa, 2JK30- U
SHIOTEPMUUYECKHE PEAKINH, TEIUIOBON 3(P¢eKT peakuuu, pacTBOp,

MacCoBas 40Jd BEUICCTBA (HpOI_[eHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

1.3

14

1.5

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU U

MPUMEHSTDH 3TH IMOHATHUS MIPU OMMCAHUU BEILIECTB U UX MPEBPAILLCHUI
UCIIONIb30BaTh XUMHYECKYI0 CHMBOJUKY JUIS COCTaBIeHHS (HOpMyI
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

pacKkpbIBaTh  CMBICI  3aKOHOB  COXPaHEHHs MacChl  BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIDHOTO Y4Y€HHs, 3aKOHa
ABoranpo

OTNpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B OMHapHBIX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpOBaTh XUMHUYECKHE peakuuu (MO0 YUCIy M COCTaBy
YYacCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PGEKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMmyrie

COEIMHEHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUs — HaAOJIO/IEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX TOHATHUN: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
71ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAMKATOPOB (1akMyc, ¢peHondTarern, MeTHIOPAHK U IPYTrHe)
MPOBOAMTDH PACU€ThI M0 YPABHEHUIO XUMUYECKON peaKkIuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmogmueckass cucrema
xumudeckux snemeHToB J[. M. MennaeneeBa. CtpoeHHne aTOMOB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC peaknuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKMX IIOHSATUH: SApO aTroma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAas KOBAJCHTHAA CBA3b,
ANIEKTPOOTPHULIATEIIBHOCT, HOHHAs CBSA3b, HOH, KAaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTbBI




3.3

3.4

OINKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuomnueckoro 3axkona [[.M. Menneneena:
JIEMOHCTPHUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT HUX TnoJokeHus B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCHTHb  0003HaueHHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos .M.
MenjeneeBay ¢ 4YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaACIsATL BHO XUMHUYECKOM CBSI3U (KOBaJ'IeHTHaH n I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHUYECKas peaKknus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX IIOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYUECKAs JAUCCOIHALIMS,
peaknMu MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble " HeoOpaTHMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKUCJIUTETD,
BOCCTAHOBUTEIIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJIOTPOIUS,
aMmpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOB&IGHTHAs, HWOHHA,
METAJUINYeCcKas), KPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUN U

IMPUMCHATH OTU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ




1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM UCCOLMALMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

14

1.5

pacCKpriBaTh CYIIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/Iﬁ

HIOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca ITUX PeaKLuil
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKkTepu30BaTh (OMUCHIBAThH) 00IIME U cIelU(PUUECKUEe XUMUYECKHE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINKUCAHUE
pUMepaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMH,
BO3MOXHOCTH HPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTOpHBEIM O0OpYIOBaHUEM, a TaK)Ke MpaBUiaM OOpaIIeHUS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMUSMH IO BBIMOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIECTB (aMMHaKa U YTIIEKHUCIIOro ra3a)

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBI COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womupa, kapOonar, Qocdar, cumamkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHNMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

3.2

PaCKpbIBaTb  CMBICJI  OCHOBHBIX  XUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3UAd METAJIIIOB

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTSIIBHON JEATCIIEHOCTH —
aHAIM3 W CHUHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMAaTHU3aIINIO,
BBISIBJICHHE TPHYMHHO-CJICICTBEHHBIX CBSI3eH — JUIS  W3YYCHHS

CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (peajbHbIl U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

HepBOHa‘-IaJIBHBIG XUMHWYCCKHUEC ITOHATUA

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YeloOBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIIICCTB

1.2

1.3

[TonsiTrie 0 MeTOAax MOo3HAHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
pas3aeneHus cmecen
ATOMBI W© MOJICKYIJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI XHUMHYECKHX

JJICMCHTOB. HpOCTHe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]U{pHOC YUYCHHUC

1.4

1.5

1.6

XuMuueckas (1)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCHICCTB. OTtHOCHUTEILHAS aTOMHas mMmacca.
OTHOCHUTENLHAS MOJICKYJISIpHAA Macca. MaccoBas 105151 XUMHAYECKOr0 3JIEMEHTA

B COCTUHEHUH

KonnuectBo BemectBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHYECKHX COCAUHEHUN
dusnueckue U XUMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kinaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHNA, O6M€Ha)

1.7

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOU MOCY 10, ¢ MpaBUIaMu
paboTel B JabopaTopun W mpuéMamMu OOpamieHus C  J1abopaTOPHBIM
o0opy/soBaHUEM, H3yYe€HHE U ONUCaHHe (PHU3MUYECKHX CBOWCTB 00paslioB
HEOPraHWYECKUX BEIIeCTB, HaOoaeHne (u3ndeckux (IUIaBJICHHE BOCKa,
TasHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KUIIEHUE W KOHACHCAIUs BOMABI) U
XUMHUYEeCKHX  (TOPEHHE CBEYH, NPOKAJIMBAaHWE MEIHOW  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCIOTOW) sIBIIEHUH, HAOMIOJeHHE U OIMHCaHUe
NPU3HAKOB TPOTEKAHWS XWMHUYECKUX peaknuid (pa3joxkeHWe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOPHIOM Oapusi, pa3lioKeHUe
rugpokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBHE Kejie3a C paCTBOPOM
comu meu(ll), m3yuenue croco6oB pazaeneHus: cMeceit (C MOMOIbI0 MarHUTa,

buIsTpOBaHWE, BBITAPUBAHKME, IUCTHIUIALMS, XpoMarorpadus), MpoBeAcCHUE




OUYHCTKHU MOBAPEHHOI coyu, HAOJIOIEHUE U ONTMCAaHKUE PE3YJIbTaTOB MPOBEICHHUS
OIbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJelel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucmopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokaeHune Kuciaopoja B mpupoje, (U3NYecKHe M XUMHUYECKUE
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kuciopona. CrocoObl
NOJYYEeHUsI KHUCIOpoJa B JIAOOpaTOpUM U MPOMBIIUICHHOCTH. Kpyrosopor

Kkuciopoja B mpupojie. O30H — aioTporHas MoaupuKaius KUCIopoia

2.2

TennoBoit 3 hekT XUMUIECKON peaKuu, TEPMOXUMHUUYECKHE YPaBHEHUS, K30~
Y SHIOTEPMUUYECKHE pPeaKMu. TOMINBO: YIoiib U METaH. 3arpsi3HEHUE BO3AyXa,

YCUJICHUC ITAPHUKOBOI'O aq)@eKTa, pa3pyuieHue 030HOBOT'O CJIOA

2.3

2.4

2.5

Bonopon — anemeHT M mpoctoe BemecTBo. HaxokneHue Bomopoaa B MPHPOJIE,
du3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucnore! 1 conn
MounspHblii 00bEM Ta30B. Pacu€Tbl 10 XMMUYECKUM ypaBHEHUSIM

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpEL
HacellieHHble 1 HEHACBILEHHBIE PacTBOPHLI. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg nmons BemecrBa B pacTBOpe. XUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpupoAE U B KU3HM 4denoBeka. Kpyrosopor
BO/ABI B TpuUpoJe. 3arps3HEHHe NpUPOAHbIX BoA. OxpaHa M OYMCTKa

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus Heoprannyeckux coenuHeHuil. Oxcunbl. Knaccudukanus
OKCHJIOB: cojeoOpa3yomue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HeconeoOpasyrone. Homenknarypa oxcuaoB. Pusnyeckue M XUMHYECKUE

CBOICTBa OKCHOB. [losryueHne okcuaoB

OcHoBanus. Knaccudukanuss ocHoBaHUM: WIENOYM U HEPacTBOPUMbIE
ocHoBaHus. HomeHknarypa ocHoBaHUN. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHu. [Torydenne ocHOBaHM
Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u

XUMHYECKHE CBOMcTBa KHCIOT. Pgan axktuBHOcTH MeTayioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknarypa conei. @u3nyeckue M XUMHUUYECKUE CBOMCTBA COJEH.

[Tonyuenue coneit




2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

XUMUYECKUN  DKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHUEe  COACpMKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILIECTB C KUCIOPOAOM U
yCJIOBUSI BOBHUKHOBEHUS M NPEKpallleHus: TOpeHus (Iokapa), 03HaKOMJIEHHUE C
oOpa3lilaMu OKCHJOB U OMNHCAHME HX CBOMCTB, IOJIydeHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue o00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, UCCIIEJOBaHUE
OCOOCHHOCTEHl pacTBOPEHHS BELIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICWCTBHE BOJbI C METAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJIb30BaHUE BUIEOMATEPUATIOB), OIPENEIEHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPacKM HHIUKATOPOB B pacTBOpax KHCIOT U IIEJI0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3aluny, NoTy4eHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOrO0 MeTajula JpyrdM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTAIBHBIX 3a/auy M0 TeMe «BakHelue Ki1acchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuii 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMOB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble TOMBITKM KIACCU(UKAIMU XUMHUYECKUX 2JiieMeHTOB. [loHsaTtne o
TPYIax CXOJHBIX AJIEMEHTOB (IIEJOYHBIE W IIETOYHO3EMENIbHBIC METaJIIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yroT amdoTepHbie

OKCHUABI U THAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast 51 JUIMHHOIIEpUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepuoasl m rpynmbl. PU3HMYECKUN CMBICI HOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DinekTpoHbl. CTpoeHuE

AIIEKTPOHHBIX 000JI04eK aroMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB




3.4

3.5

ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA O ero noyuoxenuto B Ilepuoanueckoi cucreme .M. MenneneeBa

3aKOHOMEPHOCTH M3MEHEHUsI paauyca aTroOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETAIUIMYECKHX CBOMCTB IO TpylnmamM MU IEepUOaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yd€Hbld U

IPaKIaHUH

Xumnueckass cBsizb. KoBaneHTHass (MOJsipHass M HEMOJIApHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTB XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTEIIbHEIC pE€aKuuu. HpOHCCCLI

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XVUMUYECKUH HKCHEPUMEHT: H3Y4YeHHME O0O0paslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI0YeH, MPOBEACHHUE OINBITOB, MIUIFOCTPUPYIOLUIUX MPUMEPBI OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIX pEaKluil (TOpeHue, peakliuu pas3ioKeH!sl, COeITMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

BemecTtBo 1 XuuMu4deckas peaKkuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyemMeHTOB J[. 1.
MenpeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kalus, KalblUsi U HX
COCMHEHHII B COOTBETCTBUHU C TOJIOKEHHEM 3JIeMeHTOB B llepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CtpoeHne BemecTBa: BHUIbl XHUMHUYECKOW CBS3M. THIBI KPHUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIIUYECKOU PEIIETKU
1 BUJA XuMU4eckon cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHUIeCKIX
BeleCTB (MEXIyHApOAHAas M TpUBHalIbHAs). XMMHYECKUE CBOICTBA BEILIECTB,
OTHOCSIIMXCA K  PA3JUYHBIM  KJIacCaM  HEOPraHWYECKUX  COCIUHEHUH,

TFCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Knaccuukanus XMMUYECKUX PEaKIUi M0 pa3IMYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B PpEaKLUH BEIIECTB, MO TEIUIOBOMY 3(pdeKkTy, Io

W3MEHEHHIO CTEIICHE! OKMUCICHHUS XHMHUUYECKHUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,
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0 y4acTHUI0 KaTaiu3atopa). OK30- W DSHIOTEPMHUYECKHE PEeaKIuH,

TEPMOXUMHUYECKHUE ypaBHEHHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUN

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTeHHbIX peakuusax. [loHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOH pPEaKIWHu U TIOJO0XKEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocraBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX ~PEAKIMH C HCHOJIb30BAHHEM METOJa

3JIEKTPOHHOTO OajaHca

Teopust 2JIEKTPOIIUTUUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaruoHnsl, aHnoHbl. MeXaHu3M IUCCOLMAIMY BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMudeckon cBsizu. CteneHs aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiun MoHHOro oOMeHa. YCIOBHSA NPOTEKaHUs PEaKkLUUil MOHHOIO OoOMEHa,
IIOJIHBIE U COKpALEHHbIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEeACTaBICHUH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHbIE peakiny Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHM KPUCTAUTMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ayiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOpPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pa3iIMYHbIX (HaKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMAIUM  KHUCJIOT, INenodel M comell  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJIEHHE OINbBITOB, WUIIOCTPUPYIOUUX MPU3HAKU
MPOTEKAaHUs peaKlnii HOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BbIIEIEHHUE Ira3a,
o0pa3oBaHHE BOJbI); OIBITOB, HIUIIOCTPUPYIOUINX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX peaKlUUi (TOpeHHEe, PEeaKIH pPasiIoKEHUs, COCTUHEHUS);
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKINi

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
Hemeramis! 1 ux COCIMHECHUA

OO6mrast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue U GU3nYECKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpE XJopa
(B3auMoJIelicTBHE C MeTallaMHM, HEMeTaJJlaMH, IIeI0oYaMu). XJIOPOBOAOPO.

CongHast KUCIIOTA, XUMUYECKUE CBOMCTBA, MOJIydYEeHHE, MpUuMeHeHue. [leficTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPO/JIC

OOmas xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHUs
aTOMOB, XapaKTepHble cTeneHu okucienus. Ctpoenue u ¢puznyecKue cBOKWCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYEcKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dbusnueckne W XUMHUYECKHE CBOHCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIIOTHBIX OKcuAoB. CepHasi KUCIOTa, (pU3MUYECKHe U XMMHUYECKHUE CBOICTBa
(o0mme Kak mpeAcTaBHTENS Kiacca KHCIOT W crenuduieckue). XUMHUSCKHUE
peakuuu, JeKalue B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMY4YeHUS CEpHOM
KHCJIOTHI. HpI/IMeHeHI/Ie. Comn CepHOfI KHCJIOTBI, Ka4Y€CTBCHHAsA PCAaKIUs Ha
cynbdar-uoH. Haxoxxnenue cepsl U €€ CoeMHEHUN B MpUpoJe. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucThuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEePHbIC CTETICHH OKUCIICHHS. A30T, paclipoOCTPaHEHUE B IPUPOJIE,
¢bu3znueckrue U XMMHYECKHe cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK,
ero (u3MuecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHUSA, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THasi KHCJIOTA, €€ MOJy4eHHUe,
¢dbu3nueckue W XUMHUYECKHe CBOMCTBa (00IIME KakK MpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHHil. XUMUYECKOe 3arpsi3HEHHE OKPYXKarolle
Cpenbl COeIMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHUE BO3/1yXa, TTOUBBI

1 BOJIOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QU3MUECKUE U
XUMHUYECKHE CBOWMCTBa, mosiydeHue. lcmonb3oBanue QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OcoOeHHOCTH CTPOEHHUs
aTOMOB, XapaKTEepPHBIE CTENEHW OKUCICHUS. YTJIepoll, auIOTPOITHBIC
MOTUGUKAIMH, PACIpPOCTpPaHEHHE B MPHPOJE, (U3NUYECKUE M XUMUYECKHE
cBoiictBa. Ancopomus. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPTaHU3MBL,

IMOJIYUYCHHUEC U ITPUMCHCHHC. OKOJIOTHIECKHE HpO6JICMBI, CBsI3aHHBIE C OKCHIOM




yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIM
apdekr. YrompHas KUCIOTAa U €€ CONM, UX (PUINYCCKUE W XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Ucmonbp3oBaHue Kap6OHaTOB B 6BITy, MCIUIHUHE, IMPOMBINUICHHOCTU U

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJICH, AalETWJICH, 3TaHOJ, [JIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTHe o OHMOIOTHYECKH
BOKHBIX BEILIECTBAX: XKHUpax, O€NIKax, YIrJIeBoJax — M HUX POJH B KU3ZHH
yeloBeka. MarepuaabHOE €IUHCTBO OPTaHMYECKMX W HEOPraHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kucinore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel e cTpouTeabHble MaTepHAaIbl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, keye300eroH. [Ipobnembr Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MATCPUAJIOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIHMA Ha XJIOPHUA-
HMOHbI M HaOJIOJEHUE MPU3HAKOB HUX TMPOTEKAHHs; OIBITHL, OTpa’KarolIue
¢u3nyecKre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOYKHO
UCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO  HCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEeHHE IMpolecca
oOyriuBaHMUs caxapa MoJl JeHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH U HaONMIOJeHHe Tpu3HaKa eé
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COoeMHEHUI (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEepHalioB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHME KaueCTBEHHBIX pPEaKIHMi Ha HOH
aMMOHMS W (Qochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3aMMOJICICTBUE KOHIIECHTPUPOBAHHOM a30THON KUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJb30BAHUE BHUAEOMATEPUANIOB); M3y4YEHHE MOJENeH KPHUCTAIIMYECKUX
peméTok anmaza, rpadura, ¢yuIepeHa; O03HAKOMJEHHE C IPOLECCOM

azicopOLMU pacTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOICTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W W3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAa4YeCTBEHHBIX pEaKIMi Ha KapOoHAT- u
CHJIMKAT-HOHBl M W3yY€HHE NPHU3HAKOB KX IPOTEKaHUsS; O3HAKOMIICHHE C
MPOAYKIMEH CUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIHEPUMEHTATbHBIX

3aaa4 110 TEMC «BakHene HeMeTamIbl 1 HX COCAHNHCHU

Meramisl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepuCTUKAa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxenuss B Ilepuonuueckond cucreMe XUMHYECKHUX dieMeHToB J[.H.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. MeTamnueckas CBs3b U
METaJJIMYECKasl ~ KpUCTalsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif

HaHpH)I(eHI/Iﬁ MCTAJJIOB

3.2

3.3

duznyecknue U XMMUYECKUE CBOMCTBA MeTauioB. OO0IIMe CriocOObl MONTYYESHUS
MeTtayuioB. [ToHSITHE 0 KOPPO3UM METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIUICHHOCTH

lenouynsle MeTamnsl: moyiokeHue B I[lepuoguueckoil cucreMe XUMHUYECKUX
anemeHntoB .M. MenaeneeBa; cTpoeHHE UX aTOMOB; HaXOXJIECHHE B MPHUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kamusi). OKCUIIBI U
THAPOKCUABI HATPUA W KaJius. HpI/IMeHCHI/Ie MISCJIOYHBIX MCETAJJIOB U HUX

COeTMHEHUN

3.4

Illenoyno3eMenbpHBIE  METaIbl MarHui W KajJbLMH:  IIOJO)KCHUE B
[Tepuonnueckoit cucreme xumuueckux 3neMeHToB .M. MeHneneeBa; crpoeHue
X aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKUE CBOMCTBA
MarHus W Kaublusl. Baxkuelmme coequHEHUs KanbIus (OKCHUI, THUAPOKCHI,

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

AmomuHuii: nonoxkenue B llepuonmyeckoil cucteMe XHMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa; CTpo€HHE aToMa; HaxoxKaeHue B mpupoae. dusmveckue u
XHUMUAYECKHUE CBOMCTBA AFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU S

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMuiyeckux siaeMenTon J[. M.
MenzeneeBa; CTpo€HHWE aroma; HaxoxjaAeHue B mpupoae. Dusmueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuubl, THApPOKcUAbl u conu xene3a(ll) u

xenesza(lll), ux cocras, cBOMCTBA U MOTyYEHUE

3.7

XHUMHUYECKHM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaM1/1 METAJJIOB U CIIJIaBOB,

ux (u3nueckuMH CBOMCTBAMHU; H3YYEHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHJA KajdblUsd M HATpUsi C BOJOM  (BO3MOXKHO
WCIOJIb30BaHUE BHUJAEOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB KECTKOW BO/IBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amromunus, nubka, skenesa(ll) u xenesa(lll), mexu(ll);
HaOJI0/IeHNEe U OMMCAaHWE MPOIECCOB OKpAIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THJIPOKCHIA ANIOMHHHS M TUIAPOKCUIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIBHBIX 3a/a4 1Mo TeMe «BaxHelnme MeTamibl 1

X COCOIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTCeprajibl U TCXHOJIOTHUH. BemectBa u MaTcpurajbl B HOBC@I[HGBHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIPpU XUMHYCCKHUX OXKOrax M

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHe
okpyxaromeit cpenst [IJIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yrojb, NPUPOIHBIA Ta3, He(PTh),

IMPOAYKTBI UX nepepa60TKH, HX pOJib B 6BITy " TPpOMBIITJIICHHOCTHU

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue o0pa3I[0B MaTepHalIOB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, TOJIUMCPHBIC MaTepI/IaHLI)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

11

0 TII03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOT'O
C€CTCCTBO3HAHHNA, KOMIIOHCHTA O6H.I€ﬁ KYJIbTYpPbI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IIO3HAHUSA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BAaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO O0IIero 00pa3oBaHUs

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE NIPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEHIECTBA, MOJIb, MOJISpHAs Macca, MOJSPHBIA
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHss), XUMHUYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeaKkIMu OOMEHa, TEIUIOBOM 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEaKIUH, PAacTBOpP, MAaccoBas HOJST XUMHYECKOTO
AIIEMEHTA B COETMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aToOMa, MIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMHUYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, IIOJISIPHASL U HETIOJIApHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIM4YecKass peleérka (aToMHas, MOHHAas, MeTaJuInJyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, QHWOH, DJIEKTPOJIUT M HEJIEKTPOJIMT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMM,  OKUCIUTEIb  H
BOCCTAHOBUTENIb, OKHMCIEHHME M  BOCCTAHOBICHHME, JIJIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHUYECKOW peakumu, Kataimsarop, IIJK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOLUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILICH

YMEHHE MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MAaTEPUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YIOOpEHUs, METaUlbl U CIUIaBBI,
HOPOAYKTHl TepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOJOB
JUIsl OpraHr3Ma 4eoBeKa; yMEHUE MPOrHO3UPOBaTh BIMSHHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE HHTErpUpOBaTh XMUMHUYECKHE 3HAHUS CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHass W Hay4dHO-TIOMYJISpHas JHUTepaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBATh WH(MOPMALMIO O BEMIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId PCIICHU A y“IC6HO-HO3HaBaT€J'IbHBIX 3aJgad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBnanbHoi)
YMeHne oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomudeckoit

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaMHU CTPOCHHSA aTOMOB

5 XUMHYECKUX DJJIEMEHTOB (COCTaB HW 3apsj sapa, oOmiee Yucio
AIIEKTPOHOB), PACHPEICICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKONM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CJOXHBIX BEHICCTB OT TIOJOXCHHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U  TIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 Ymenne kinaccuupoBarth:
7.1 XUMHUYECKUE FJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUITMYECKOH CTPYKTYphI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpaxX BeMeCTB (KUCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBUTEIb
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHYECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJ, TpaduT, anamas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kamuil, MarHHii,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOpOB (Boja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (l), uunka, xeneza (Il u
' I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azorta u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb ITPOTCKAHUA XUMHNYCCKUX

MIPEeBpAICHUI B Pa3JIMYHbIX YCIOBUSIX

VYMeHue cocTaBisATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINI
103 WUTIOCTPUPYIOIINX ~XHUMHYECKHE CBOWCTBA M3YYCHHBIX KJIACCOB
' (TpyIm) HEOPraHUYECKNX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOJUTH PACUEThI):
111 OTHOCUTEIIGHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUU
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYSCKUX PEAKIUH W HAXOAHUTh KOJIUIECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO  TMo3HaHUS (HaOmrozeHue,
121 HU3MEpeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHHUE) ITPU H3yYSHUH BEIICCTB U
' XUMHUYECKUX SBIIEHUH; yMeHHEe Cc(hOpMynupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U IabopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMU O€30MaCHOTO OOpaIleHus C BEIIECTBAMHU, UCTIOIB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYXKAIOIIEH MPUPOIHON Cpeapl; MOHUMAaHUE Bpenaa
' (omacHOCTH) BO3JCHCTBHSI HAa JKHUBBIC OPTaHU3MBI ONPEIACIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS] U TMPEIOTBPALIECHUS UX BPEIHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKU MMPOTEKAHUS XUMHUUECKUX PEeaKInii

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; MMOJIYy4YCHUC
BOAOpPOJa U M3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUYCHUEC €T'0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C OMNpPEIENEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHJIOPAHkKa u
dbenondranenna) A ONpeneNeHUs XapakTepa cCpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajlyla JpyrMM W3  pacTBOpa  COJIHU;
UCClIeIoOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHUYCCKUX COGI[HHCHPIﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«Baxkneiinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peakMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HOHBI: XJOPHI-, OpOMUI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

MNpEACTAaBIATE PE3YJIbTATbl OJKCIICPUMCHTA B (bopMe BBIBOIOB,
JA0Ka3aTCJIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBAThH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

O0OBSCHATH MPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomspHas Macca. MoJisipHbIii 00BEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnoanueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuoanueckuii 3akoH. Ilepuognueckas cucrema XUMUYECKUX deMeHTOB [[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U TPYIIIbI 3JICMCHTA

2.2

CTpOeHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XWMHYECKHX DIJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIEMEHTOB B Ilepumomgmyeckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKHM M BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIC) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJLIOB: JINTHUA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

duszndeckrue U XMMHUYECKHE CBOICTBa BOAOPOAHBIX COGI[I/IHGHI/II\/JI HEMCTAJIIOB!

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, memu(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0me xuMHYECKUe CBOMCTBA cpenHuX conet. [lomyuenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

M3MEHEHHMIO CTEIICHEH OKHCICHUS XUMHUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW peakluu, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKHUCIEHHSI M BOCCTAHOBJIICHHA.  ODJEKTPOHHBIA  OanaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS NMPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMomub MMpru XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHuH DKOJOTHYECKUX TMpoOjeM. YCWiIeHHe MapHUKOBOTO d(ddekra,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIJIEHHOCTH UX coequHEHUH. [IoHsATHE 0 KOPPO3UM METAJIJIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIECTBAX KAaK O COCTUHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxknnonepHoe obmectBo «M3aatensctBo «Ilpocsemenne» 2019 roa

Xumus, 9 knacc / Tadpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxnmonepHoe obuiectBo «M3marensctBo «lIpocBemenue» 2019 r.

Tabmuupr: [lepruoanyeckas cucremMa XuMUYECKUX dnneMeHToB /1. U.
MenneneeBa, Tabyinila paCTBOPUMOCTH, JIEKTPOXUMUUECCKUN PSiJT HATIPSKEHUS

MCTAJIJIOB

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YYUTEJIS

VYpoku xumun Mmetoaudeckue nocodus, 8 knacc/ I'abpuensan O.C., OctpoyMoB
N.I'., Cnagxos C.A, AkimonepHoe o0uiectBo «M3aaTeancTBo
«IIpocsemienue» 2019r.

Ypoku xumun metoaudeckue nocoodus, 9 knacc/ 'abpuensua O.C., OctpoymMoB
N.I"., CnagxoB C.A, AkinonepHoe o01iecTBo «M31aTenscTBo

«ITpocsemenue» 2019r.

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
bu6mmoreka IJOK

https://uchi.ru/

https://skysmart.ru/
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