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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUA
COCTaBJieHa Ha OCHOBE TpeOOBaHUNM K pe3yJabTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeIbHON POrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHOl pabouyel MpOrpamMMbl
BOCIIMUTAHUS U C YYETOM KOHLETIIINY MPENogaBaHus y4eOHOro mpeamera « XUMuUshy
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit Genepannm.

[Iporpamma mo xuMuu NaéT MPEICTABICHUE O IENAX, OOIEeH cTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M Pa3BUTUS OOYyYalOLIUXCS CpPEICTBAMH Y4YEOHOIO
npeaMera, yCTaHaBJIMBAET o0si3aTeNbHOe peIMETHOE coJiep>KaHue,
MpeaycMaTpUBAET paclpe/ielieHue €ero Mo KilaccaM M CTPYKTYPUPOBAHUE 10
pazmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEEIsSeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIep/KaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIBHOCTh  M3YUYEHHUS] XUMHU C Y4€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4EOHOro mpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuxcs, ONpeAcIsIeT BO3MOXKHOCTH —IpeaMera  JUIs
peanuzanuu TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTebHOMN
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00pa3oBaHMs, a TaKkKe TPeOOBaHUU K
pe3yiibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LieNIel U3y4eHUsl MpeIMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIHLHON JEATEIbHOCTH OOYYaroIIerocss MO OCBOCHHUIO
y4e0HOTO Co/IepKaHusI.

3HaHWE XUMHUHU CIY>XUT OCHOBOW Juisi (OPMUPOBAHHUS MHUPOBO33PEHUS
00yy4aroierocsi, ero MpeACcTaBICHUN O MaTepPUAIbLHOM €IUHCTBE MHUPA, BAKHYIO
poJib WrpatoT (GopMUpyEeMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUIX
HSHEPIrUd M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS NIOO0ATbHBIX
npobJieM yCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPhEBOM, HHEPIETHUUYECKOMH,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUSI.

N3yuyeHune xumunu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS |
dhopMUpOBaHUS KYyJIbTYPbI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEU
oOy4Jarommxcs, HABBIKOB HX CaMOCTOSITEIIBHOW  Y4eOHOW JIeATEeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIIbCKUX YMEHUW, HEOOXOJUMBIX KaKk B
MIOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM NESITEIHHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJISIIa HA €JUHCTBO MPUPOABI U YETIOBEKA, SIBJIETCSI OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW rpaMOTHOCTH 00yYaronInxcs;



crocoOCTBYeT (HOPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIa/ B IKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBlieHUs B OOyYEHWH XUMHUHU O0OECIIEUMBAIOTCS CHEIU(UKON
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOpPbIM  ABIAETCS  IEAarormuecKu
aJanTAPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKW XUMHH Ha ONpeeIEHHOM dTarne e
Pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 0Opa3oBaHUsI OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSATHN XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSTUN
OPraHuYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPaMMBI M0 XUMHH CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 Moaxoja K €€ u3ydyeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI IOHATHI O XUMUYECKOM
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOro YpOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YE€HUS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBleHUH 00 JIEKTPOTUTUYECKON JUCCOIMAlMM BEHIECTB B
pacTtBopax.

Teoperndeckue 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE OSMIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JPYromMy, BBITIOJNHSIS (PYHKIUHU OOBSCHEHHWS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS U TOJTYyUYCHUS
M3y4yaeMbIX BEIIECTB.

OcBoeHne mporpaMMbl IO XUMHU CIOCOOCTBYEeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHUUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHON MpPUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METOJlaM TMO3HaHWs B Hayke. M3yueHue XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyX alomud MUpy,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KIaCC».

[Ipy wu3yuyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HayKH Kak 0OJJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKHUX
3HAaHUW — BaKHEUIUX (PaKTOB, MOHATUMN, 3aKOHOB U TEOPETUUECKUX TMOJIOKECHUH,
JOCTYMHBIX 000OIIEHUI MHPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAay4YHbBIM METOJIaM I[IO3HAHUS MpPU M3YyYEHUH BEIIECTB MU
XUMHUYECKUX peakiuii, B GOpMUPOBAHUU W PA3BUTHUM MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHH B Y4YEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIE0BATENbCKON
JESITeNbHOCTA, OCBOCHHMM MpaBUi OE30MacHOr0 OOpalleHHs C BEIIECTBAMU B
[TIOBCEHEBHOM KU3HU.

[Ipu M3yyeHUM XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKUE LU, KaK:

— (OpMHPOBAaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHYECTBY, CAMOCTOSITEIBHOMY MPHUHITUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMAaTHYECKOE MpUOOILECHUE
oOydarommxcs K CaMOCTOSITENIbHOM MO3HABaTENbHON AESITETbHOCTH, HAyYHBIM
MeTOoJlaM NO3HaHMsl, (POPMHUPYIOIIMM MOTHBAIMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUWU;

— o0ecrneyeHue yCciaoBHi, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00yUatOIUMUCS
OTbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOUINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB IESATEIbHOCTH;

— ¢opmupoBanue oOmEed (YHKIHMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OLCHUBATh SIBICHUS
OKPY’KAIOIEr0 MHpA, UCIHOJIb3Ysl 3HAHUS W ONBIT, IOJyYCHHBIC NPU H3Y4YCHHUU
XUMUH, NPUMEHITh HMX MpPU PElIEHWU Npo0JeM B TOBCEAHEBHOM JKU3HU M
TPYJAOBOM JIESITEILHOCTH;

— (QopmupoBaHue y OOyyarommxcs TyMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUS LEHHOCTH XUMHYECKMX 3HAaHUW i1 BbIPAOOTKH HKOJIOTUYECKU
1IeJIeCO00pa3HOro TMOBEJAEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH PUPOAHON CPEJIBI;

— pa3BUTHE MOTHBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis M HAMpPaBICHHOCTH JalbHEHIIEro
o0y4eHusl.

OOmiee YMCIO YacoB, OTBEACHHBIX /IS HM3yYEHUS XUMUU HAa YpPOBHE
OCHOBHOT'O 00111eTr0 00pa3oBanus, coctaisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XUMHYECKUE MOHATHS

[Ipenmer xumuun. Ponb XuMHUM B KW3HU 4elIOBEKa. XUMUS B CUCTEME HayK.
Tena wm BemecrBa. Pu3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHATHE O MeTOMax MO3HAHWS B XUMHUU. UKCThIE BEHIECTBA U CMECH.
CnocoOsI pa3eneHust cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢opmysia. BajleHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH TIOCTOAHCTBA cocTaBa BemiectB. (OTHOCUTENbHAsT aToMHasg Macca.
OTHOcCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3aMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUUYECKasi PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XHUMHYECKUE ypaBHeHHs. Knaccudukarus
XUMUYECKUX PEAKIUN (COCTMHEHMUS, Pa3I0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B J1aOOpaTOpUU U
npuéMamMu o0palleHus: ¢ J1abopaTOPHBIM O0OPYIOBAHUEM, U3YUYCHHUE U ONHUCAHUE
(u3MyecKuX CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢bu3ndeckux (TJIaBJICHUE BOCKA, TasHUE JIbJIa, pPAaCTHPAHHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJICHCAIUsI BOJBI) M XUMHUYECKHX (TOpEHUE CBEYH, NMPOKAIWBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOAeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPHUAOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoACHCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3feiieHUs] CMECE: ¢ MOMOIIbI0 MarHurta, (puibTpoBaHUE,
BbITIApUBAaHUE, TUCTUIUISALMS, XpoMaTorpadus, mpoBeeHNE OYUCTKU MOBAPEHHON
COJIM, HAOJIOJICHHWE W  ONHCAaHUE  Pe3yJIbTaTOB  IPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIEH MOJEKYJ
(11IapoCTepKHEBBIX ).

BaxxHeilne npeacTaBuTeId HEOPraHM4eCKUX BelecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 35eMeHT U mpoctoe
BemiecTBO. Haxoxnenue kuciopona B mpupone, (U3NYECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue kucnopona. CrnocoOsbl



MOJIYYeHHUsS] KUCTopoda B J1abOpaTopuud W TPOMBIIUIEHHOCTH. KpyroBopot
KHUCJIopoa B mpupoie. O30H — ajutoTpornHas MoAu(pUKaIus KUCIOpoa.

TennoBoil >pdHEeKT XUMUYECKOM peakuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOMIMBO: Yroib M MeETaH. 3arps3HEHHE
BO3/lyXa, YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT M mpocroe BeniecTtBo. HaxoxkaeHue Boaopona B
npupojae, (GU3MYECKMEe ¢ XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonydeHus. Kuciorsl u conu.

MounsipHblii 00BEM Ta30B. Pacu€Thl 10 XUMUYECKUM YPaBHEHUSM.

@dusnyeckue cBoucTBa BOAbl. Boma kak pacrBopurenb. PacTBOpBI.
HacpilieHHbIE M HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10715 BellleCTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpUpos€ U B XKU3HU 4YesoBeKa. KpyroBopor BOAbI B MPUPOJIE.
3arps3HeHne NpUPOAHbIX BoA. OXpaHa M OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranndeckux coenunenuit. Oxcunpl. Kiaccuduxanus
OKCHJIOB:  coyeoOpa3yronue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpaszyromue. HomeHknatypa okcuaoB. Duznueckue u XUMHYECKHE
CBOMCTBa OKCUJOB. [lonyueHne OKCuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: INENOYM U  HEPACTBOPUMBIE
ocHoBaHusa. HomeHknatypa ocHoBaHni. PU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHCHOT. Psa aktuBHoctu MmetamuioB H. H. bekerona.
Ilonydenue KHUCIIOT.

Conu. HomeHnknarypa cosieil. @U3NYECKHE U XMMHYECKUE CBOWCTBA COJICH.
[Tonyuenue conen.

I'eHeTnueckas cBsI3b MEXKIY KIaCCaMU HEOPraHUYECKUX COCIMHEHUIM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIIPEIICIICHUE COAECPKAHUsI KUCIOPOAa B BO3AYyXE, IOJyYEHHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOMCTB KHCIOPOJa, HaOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOJOM M YCIOBUS BO3HUKHOBECHHUS W
MpPEeKpalIeHus] TOpEeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHIIOB U
OMKMCAHUE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHHE W HU3YUYCHHE
CBOMCTB BoJopoAa (ropeHue), B3auMozeiicTBue Bojopoaa c¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), HAOIIOJEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPCHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUIOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIE paCTBOPEHHOIO BEILIECTBA, B3aUMOJEHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBaHUE OO0pa3Il0OB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
HaAOJI0/IeHUEe U3MEHEHUSI OKPACKU WHIMKATOPOB B PACTBOPaxX KUCJOT W IIEJIOYEH,
n3yueHue B3aumojnecTBus okcuaa meau (II) ¢ pacTBOpom CepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKlu{d HEUTpaIu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO MeETajlla JAPYTMM M3 PacTBOpa COJM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 10 TeMe «BaxueWime Kiacchl HEOPraHUYECKUX
COCTMHEHUI.

Hepuoanuecknit 3axkoH u Ilepuoamyeckass cucremMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoennme aToMoB. XHMHYECKAsl CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBble TOMBITKK KIacCU(PUKAIIMU XUMHUYECKUX dJeMeHTOB. [lonsatue o
IPYINaxX CXOJHBIX DJIEMEHTOB (ILIEJIOYHBIE U WIEJIOYHO3EMEIbHBIE METAIbI,
raJIOTeHbl, MHEPTHBIE Ta3bl). IEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCUIBI
U TUAPOKCUJIBL.

[Tepunonnueckuit 3akoH. [lepuoanueckasl cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepwomnas ©  JJIMHHONEpPUOAHAS  (OPMBI
[Tepuoauueckoit cucrembl xumuueckux 3nemMeHToB [[. M. Menneneea. [lepuobl
U rpynnbl. DU3NYECKUM CMBICI TOPSAKOBOTO HOMEpPA, HOMEPOB IIepuUoJa U
TPYNIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04e€K aToMOB TepBhIX 20 XMMHYECKHUX  3JIEMEHTOB
[Tepuomnueckonr cucremnl . M. Menneneea. XapakTepucTUKa XWMHUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUs paJnyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoi CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku W npaktukd. [[. M. MenneneeB — y4€HbIM U
rpaXk JaHWH.

Xumudeckast cBsizb. KoBasieHTHass (MOJIIpHAsT U HEMOJSIPHAsi) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX IJIEMEHTOB. IOHHAA CBS3b.

Crenenb  okucineHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
[Tponecchl okucneHust 1 BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHre oO0pa3loB BELIECTB METAUIOB W HEMETANIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHMHKA C pacTBOPaMHU KHUCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuu pas3ioKeHUs, COSTUHEHU).

Mestcnpeomemmuoie ceazu



Peanuzanus MeXOpeIMETHBIX CBSI3€d MPU U3YYEHHH XUMHUHM B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUHBIX
MOHSTUN, TAK U MOHSATUM, SBJISIFOIINXCS CUCTEMHBIMU ISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHBIC MOHATHUS: HAY4YHBIN (PakT, rumoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOJIIOJCHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: Marepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOINBI, PAAUOAKTUBHOCTD, MOJICKYJA, AJIEKTPUYECKUN 3apsl, BELIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (M3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasl peaKkUMs

IlIepunonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWICTB
XUMHUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaIbIUd M HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOXKEHHUEM »JJIeMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM UX AaTOMOB.

CrpoeHune BellecTBa: BHIBI XUMUYECKOW CBSI3U. THIBI KPUCTAJUTMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KJlaccaM HEOPTraHHYECKUX
COEMHEHUI, TEHETUYECKAsl CBS3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukarys XuMUYeCKUX PEaKIiid MO0 Pa3IMIHbIM MTPU3HAKaM (TI0 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMHM BEHIECTB, MO TEIIOBOMY 3(deKTy, o
U3MEHEHHIO CTETICHEW OKUCICHUS XUMHUYECKHX 3JIEMEHTOB, TI0 00paTUMOCTH, IO
Y4acTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTHUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTEeHHBIX
peakuusax. [lonsatue o karanuse. IloHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPSI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  pPEaKLUU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOMN peaxkuuu. CocraBienue YPaBHEHHM



OKHCJIUTEIBbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUMA C  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JNEKTPOIUTHYECKON JUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonpl. MexaHu3M auccolMalyy BEIIECTB C PA3JWYHBIMU BHIAMU
XUMUYeCcKoil cBsizu. CteneHs aucconuanuu. CHUIbHbBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CI0BUS NMPOTEKAHUS PEAKIUH HMOHHOTO OOMEHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakumil. CBOWCTBA KHCIIOT,
OCHOBAaHMM W COJEH B CBETE MPEACTABICHUN 00 DIEKTPOIUTHICCKOU
auccouranuu. KauecTBeHHble peakuu Ha MOHBL. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMIJICHUE C MOJICJISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BCIIIECTB — METAJIOB W HEMETAUIOB (TpaduTa W ayimMasza), CIOXKHBIX BEIICCTB
(xmopuga HaTpuUs), UCCIEIOBAHUE 3aBUCHMOCTU CKOPOCTH XMMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIECIOBAHUE AIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEUIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIOYed U COoJel
(BO3BMOXKHO  MCIOJIb30BAHHE BHUAEO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKM  TPOTEKAHMs]  PEeaklMid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJIECHUE Tas3a, oOOpa3oBaHUE BObI), OIBITOB,
WIUTIOCTPUPYIOIINX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasiioKEeHUs, COCTUHEHHS), paclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C I[OMOIIBIO KA4YECTBEHHBIX pPEAKIUMW Ha HOHBI, PpEIICHUE
AKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTta/uibl M UX COeIMHEHUS

OO6mast xapakTepucTuka TrajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nyecKkre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XUMHYECKME CBOMCTBA Ha IpPUMEpPE  XJopa
(B3auMoOACICTBHE C METaJUlaMHM, HEMETa/laMH, IejioyamMu). XJIOpOBOIOPOI.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOICTBA, MOJydeHHE, mpuMmeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJIOPOJA Ha OpPraHMU3M YeJIOBEKAa. BakHeuiine XJIOpUIbl U KX
HaXO0KJICHUE B IIPUPO/IE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucienws. CtpoeHue W (GU3HUECKHe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/A U CEePhl. AJUTOTPONHBIE MOAU(PUKALINYA KUCTOPOAA
U cepbl. XUMHUYECKue cBoicTBa cepbl. CepoBOJOpPOA, CTpoeHUE, (pU3nvecKkue u
XUMHUYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (u3HUecKue W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENA KJjacca KHCIOT W chenu(puyeckue). XUMUYECKHE pEaKIuH,
JeXalue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4YeHUS! CEPHOM KHUCIOTHI.
IIpumenenue cepHor KUcaoThl. Conu CEpHOM KUCIOTHI, KAYECTBEHHAs peaKkUus Ha



cynb(dar-uon. Haxoxnenue cepbl U €€ COCIMHEHHM B MpuUpojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIMIEH Cpellbl COCIMHEHUSMH Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPALICHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHS. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
dbu3nueckue U XuMuuecke cBoiictBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
(duznyecKre 1 XMMUYECKUE CBOICTBA, MojlyueHue u npumenenue. Conu aMMOHUS,
X (QU3NYECKUEe U XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ MOoJydeHue, (PU3NYECKHe U XUMHUUYECKHE
CBOMicTBa (00OIIME Kak TMpeACTaBUTENS Klacca KHUCIOT U  ClHelu(puYecKue).
Hcnonp3oBaHWe HUTPATOB U COJIeM aMMOHMSI B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOIIEH CPeibl COCTMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoéMoB). Docdop,
aloTponHeie Moaudukanuu (ochopa, uzMUecKkue U XMMUYECKUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUuMUUECKUE CBONCTRBA,
nosryderue. Mcnons3oBanne GocdaToB B KaUeCTBE MUHEPATBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka smemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKUCJICHUS.  YIJIepoA,  auIOTPOIHBIE
Moau(dUKalUKM, pacpoCTpaHEHUEe B NpUpoJe, (U3NYECKME U XUMUYECKHUE
cBoricTtBa. Ancopouus. Kpyrosopor yriepona B mpupoje. OKkcuibl yriiepoaa, ux
¢u3nYecKue W XUMUYECKHE CBOWCTBA, JCHCTBME HA JKUBBIE OPTraHU3MBI,
NOJIy4YeHHE U MpPUMEHEHUE. DKOJIOTHYEeCKHUe MpoOIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KiUMara, MapHUKOBBIN
addekr. YronpHas KuciaoTa M €€ colii, uX (pu3ndecKue U XMMHUYCCKUE CBOMCTRA,
noyiydeHue u mnpuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[TepBoHaUaNbHEBIE TTOHATHUSL 00 OPTAaHUYECKUX BEIECTBAX KAK O COCAMHCHUIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHbpie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, HPUPOAHBIA Ta3, HeDTh),
MPOJIYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: XKUPAX, OEIKaxX, yriIeBOAaX — U X
polii B JKM3HM 4YeloBeKa. MarepualbHOE €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COECTUHEHUN.

KpeMHuii, ero ¢usnueckue M XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMeHeHnne. CoeauHeHHs KpeMHHS B npupojge. OOmme mpeacraBicHUs 00
okcuzae kpemuus (IV) u kpemuueBor kucimore. CUIMKATBl, KX UCIOJb30BaHUE B
ObITYy, B MPOMBIIUICHHOCTH. BakHeline CcTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEeMEHT, 0eTOH, kene300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3y4eHUE 0Opa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJISTHON KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE MTPU3HAKOB
UX TMPOTEKAaHUS, OMBITHI, OTpa)karolue (pU3nyeckue U XUMUYECKHUE CBOWMCTBA
raJloreHOB M WX COCAUHEHUM (BO3MOXKHO HCMOJb30BAHUE BHUEOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl W €€  COeOUHEHUsSMU  (BO3MOXKHO  HCIOJB30BAaHHE
BUJIEOMATEepUAIIOB), HAOIOIEHUE Mpolecca OOyIIIMBaHUS caxapa MoJ JIeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, H3Yy4YEHUE XUMHUUYECKHX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAUeCTBEHHON PEaKINK Ha CyIb(dat-
MOH W HaOJIOJIeHHWE TpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UYECKUMHU
cBoiicTBaMu a3ota, ¢Gochopa M HUX COEAUHEHHH (BO3MOXKHO MCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a3o0THBIX U (HOChOPHBIX yAOOpPEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWEC W M3YYCHHE CBOWCTB aMMHaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ochaT-uoH U U3yUCHHE NPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHLIECHTPUPOBAHHON a30THOM KHMCIIOTBI C MEIBIO
(BO3MOKHO HCMOJIb30BAHUE BHUJICOMATEPHUAIIOB), U3yUYEHUE MOJENEN
KPUCTAJUIMUECKNX PEmETOK anmasza, rpadura, ¢yiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aZICOPOIIMU  PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM NPOTUBOrasza, MoJydyeHUe, COOMpaHue, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEAKIIUM Ha KapOOHAT U
CUJIMKAaT-UOHBl W U3YYCHUE IMPU3HAKOB HUX NPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELICHUE JSKCIIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTalulbl M UX COCTUHEHUS».

MeTajuibl 4 UX COCAUHEHMSI

OO0mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHHUH
ux nosioxkeHuss B llepmommueckon cucreme xumudeckux diaemeHtos . U.
MeHnpneneeBa u cTpoeHus: aToMOB. CTpoeHHEe MeTaIIOB. MeTajuinueckasl CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEmIETKAa.  DJIEKTPOXUMUYECKUH  pAX
HampsHKeHU MeTauioB. Ou3ndeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0riue
CrocoObl TMoMy4YeHus: MeTawioB. [loHATHE O KOPpPO3UU METAIOB, OCHOBHBIC
crnocoObl 3amUThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpOH32a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTauibl: MoJOKeHUE B [lepruoandeckoil cucreMe XMMUYECKHUX
anemeHToB . 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaius). OKcuabl U



TUAPOKCHUABL HaTpusd MW Kanus. [IpuMeHeHue MIeNOYHBIX METaulOB U HX
COEIMHEHUMN.

[[lenoyHo3eMenbHbIE METaJIbl MAarHuii W Kajbl[Ui: TOJO0XKEHHUE B
[Tepnonnueckoit cucreMe xumudeckux sneMeHToB JI. M. MeHneneeBa, cTpoeHue
MX aTOMOB, HaxOXJeHue B rpupoae. Pu3ndeckue 1 XMMUIECKUE CBOWCTBA MarHus
U Kajmpuus. Baxuelmme coelMHEHUs KanblUs (OKCHI, THIPOKCHUI, COJIH).
XécTkocTh BOBI U CITOCOOBI €€ yCTpaHEHHUS!.

AroMuHUN: TT0N10KeHUE B [leproindeckor CUCTeME XUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa, CTpo€HHE aToMa, HaxoxJcHUE B npupoaec. Pusznveckue u
XUMHUYECKUE CBOMCTBA allOMUHUA. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: monoxenue B [leproandeckoil cucTeMe XMMHUYECKHUX 3J€MEHTOB /1.
N. MenneneeBa, CTpoe€HHE aTOMa, HaxXOXKJAeHUE B npupoac. Pu3nyeckue u
XUMUYECKUE CBOMCTBA xkene3a. OKcubl, ruapokcu bl v comu xxenesa (II) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOTYyYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIECHHE C oOpasllaMy METAJIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, HM3y4YEHHE  PpE3YyJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpUsi C BOJON (BO3MOXHO UCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHHUS XKele3a B KUCIOPOJe
(BO3MOXXHO ~ HCIONB30BAHHWE  BHUIEOMATEPUAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblWs, ATIOMUHUA, IMHKA, JKEJie3a
(IT) u xenesa (III), mequ (II), HaGnroAeHNE W OMTMCAHUE TPOIECCOB OKPAITUBAHUS
IJIaMEHU HWOHAMHM HaTpusl, Kaiusd M Kaiublusig (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPUAIIOB), HCClleJOBaHUE aM(DOTEPHBIX CBOMCTB TUAPOKCH]IA ATIOMUHHUS
Y TUIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4 10 TeMe « Baxkneimue
METAJUIbl U UX COCTUHECHUS.

XuMHS U OKpPY:KaWINas cpeaa

BemecTtBa u marepuanbl B IMOBCEIHEBHOM >KM3HM 4enoBeka. besomacHoe
WCIIOJIB30BaHUE BEIIECTB U XUMUUYECKUX peakiuil B ObiTy. IlepBas momouis npu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKawlled cpeabl (MpeAenbHas JO0myCTUMast
KOHIeHTpalus BemiecTs, naiee — [IJIK). Ponb XxumMun B perieHun 3K0JI0TMYECKUX
npoOiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIUMEPHBIC
MaTepHualbl).

Mescnpeomemmnule ceasu



Peanmuzanus MeXnpeIMETHBIX CBsSI3€d TP H3YYEHHH XUMHUH B 9 Kjacce
OCYIICCTBIISCTCS Yepe3 HCIOJIb30BAaHUE KaK OOIIWX eCTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SIBJISIONIUXCS CUCTEMHBIMH JIJII OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTEeCTBEHHO-HAYYHBIC MOHSATHS: HAay4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, KilaccuPukamus, MEepUOAUYHOCTh, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJIEb, SBICHUE, TapHUKOBBIN
3 eKT, TEXHOIOTHS, MaTCPHAIBI.

duznka: marepus, aTtoM, OJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIIH],
U30TOIbI, PaJUOAKTUBHOCTh, MOJEKYJa, SJEKTPUUECKUU 3apsj]l, MPOBOJHUKH,
MOJIYIIPOBOJTHUKH, ~ JUAJCKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTh, KPUCTATITNYECKAS
pemérka, CIruiaBbl, (HU3NYECKUE BEIWYUHBI, CIUHHIIBI M3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuHTe3, nbIXaHwe, OMocdepa, PKOCUCTEMA, MHHEPATLHBIC
yAOOpEeHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuUHEpanbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIMAaeMbI€, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30oBaHUs JOCTUTAlOTCS B XO0Jie OOyYeHMsS] XUMHUU B €IMHCTBE y4eOHOU H
BOCHUTATEIILHOMN ACSATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COITMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOIecTBe MpaBWJIaMU W HOPMaMHU TMIOBEJEHUS K CIHOCOOCTBYIOT IpoIleccam
CaMOTO3HAaHUS, CAMOPA3BUTHUS U COLIMAIIA3AIMHN 00yYarOIINXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OTpaXalOT  TOTOBHOCTH  OOyYaromuUXxcs
PYKOBOJCTBOBATbCSI CUCTEMOW TO3WTHBHBIX IIEHHOCTHBIX OPUEHTAMA W
pacIIMpPEHUE OIbITA IEITEIPHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTHU:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIECHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIANETh JOCTOBEPHOU WHGOpMAIMEH O
NEPEAOBBIX JOCTHUKEHUAX U OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COLUMAIbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIENAOBATENbCKOW,  TBOPYECKOM M JAPYrMX  BHJAX
JEATETbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOU AESATEIBHOCTH MpHU
BBITIOJIHCHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUA XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIIM B TIpollecCe€ OITOM Y4YEOHOM NESITeIHbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMOBEACHHE W TOCTYIIKM CBOMX TOBApUIIECH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS TTOCIEACTBUH MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS

MHPOBO33PEHUYECKHE MPEICTABICHUSI O BEUIECTBE U XMMUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH WU COCTABISIOLIUE
OCHOBY JIJI1 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJbI, B3aUMOCBA3SAX YEJIOBEKA C
NPUPOJTHOM CPENOM, O POJIM XUMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHBBI, HAITPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU IO
XUMHH, HEOOXOJHMMBIC NJIsi OOBSCHCHHS HAOII0JaeMBIX IIPOICCCOB W SIBJICHUH,
MO3HABATEIHHOM, MHMOPMAIMOHHOW M YHUTATENbCKOW KYJIbTYPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Yy4YeOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPON, JOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYYEHHI0O M TMO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOCKTHOW W  HCCIEIOBATEIIbCKOM
JESITENBbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHsS OOy4YeHHUS B
JIaJbHEUIIIEM

4) popMupoBaHus KYJIbTYPhI 310POBbSI:

OCO3HAHUE IIEHHOCTH MHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJIECACTBUU U
HENpPUATHE BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHUsI),
HEOOXOJMMOCTH COOMIOJICHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMU BEIIIECTBAMH B OBITY U PEATbHON KU3HU;

5) Tpya0BOro BOCIIMTAHMSI:

MHTEPEC K MPAKTUUECKOMY U3yUYeHHUI0 ipodeccuil 1 TpyJa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJIOBOH JEATEIbHOCTH, B TOM 4YHCJE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOD
WHJUBUYyaIbHON TPAeKTOPUHU MPOJAOHKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccuoHanbHON IeITeIbHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITHPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€JeCO00pa3HOE OTHOIICHHE K NPHUPOAE KaK HCTOUHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHOro o0pasza KHU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYEeCKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBu 0€30MIaCHOTO MOBEACHUS IPU padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalUsX,
YIPOXKAIOIINX 30POBbIO U KU3HU JIFOACH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJy4aeMble MPU N3YYCHUH XUMUH, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOILIEW MPUPOJHOU CPENOH, ISl MOBBILICHUS
YPOBHS  JKOJOTMYECKOM  KYyJbTYpbl, OCO3HaHHMS TJ00aJbHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJEM M IMyTeW WX PELICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBITIICHUS, YMEHUS PYKOBOJCTBOBATHLCS MM B MO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEIAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeAMETHBIX PpE3yJbTATOB BBIICISAIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JPYToe€.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 ATUX MPEIAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHOMN



HAay4YHOM KapTHHE MHpa, ¥ YHUBEPCAIbHBIC YUeOHBIC TCUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYJISITUBHBIE), KOTOpble oOecrneunBaoT (opMHUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATCIbHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE yUeOHbIE 1eHCTBUS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHUS HCIMOJb30BATh MNPUEMBI JIOTUYECKOIO MBIIUICHUS TPU OCBOEHUHU
3HAHUM: PACKPBIBATh CMBICI XHMHYECKUX IOHSITHN (BBIACIATH HMX XapaKTEepPHbIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBS3b C JAPYTMMH IOHATHSIMM), UCIOJIH30BaTh
MOHATHUSA JUISl OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHABIMBATh TMPUIMHHO-CICACTBEHHBIE CBSI3M MEXKIYy OOBEKTaAaMHU HW3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTHUBHbBIC, JICAYKTUBHBIC, IO aHAJIOTUH),
JIeNaTh BBIBOJIBI U 3aKIIOUCHHUS,

YMEHHE TMPUMEHSATH B TIpOIECCE€ TO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢GopMmysia U YypaBHCHHUE
XUMUYECKOW peakluu — MpU PelIeHUH Yy4eOHO-MI03HABATENbHBIX 3a/1a4, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIC
MIPU3HAKHA M3Yy4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIui,
BBISIBIIAITH ~ OOIIIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJACTBEHHBIE CBS3U U
MPOTHUBOPEUHS B NU3yUAEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciienoBare/bCKHue 1eMCTBHA:

YMEHHE MCIOJb30BaTh IOCTABJICHHBIE BOIPOCHI B Kadye€CTBE HHCTPYMEHTA
MO3HAHMS, a TakKe B KadeCTBE OCHOBBI Uil (OPMHUPOBAHUSI TUIOTE3BI IIO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETCHUE OMNbITa 110 IUTAHUPOBAHUIO, OPraHU3AIMH M TIPOBEICHHUIO
YUCHUYECKHX JOKCIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, PopMyaupoBaTh 000OIICHUS U
BBIBOJIBI 110 PE3YJbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHHUE BBIOUpATh, AHAIMW3UPOBATH W HUHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MPE/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE
mocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OIICHHWBATh IPOTHBOPCUYHMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHHUE MPUMEHSATh Pa3IUYHbIe METOABl U 3alpOChl MPU MOUCKE U OTOOpE
UHPOPMAIIMK W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JUIS BBITTOJIHCHHSI
y4eOHBIX W TI03HABATEIBHBIX 3374 OMPEACIEHHOTO THITA, TPHOOPETCHHUE OIBITA B
0o0JacTH  MCTIOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHHE KYJIbTYypOH aKTUBHOTO MCIOIb30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIBHYIO (POpMY MpeAcTaBieHus] UHPOpMaLUU U
WUTFOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMA CXEMaMH, JharpaMMaMu,
npyrumu hopMamu rpaduKu U UX KOMOMHAITUSIMU;

YMEHUE UCIIOJIb30BaTh M AaHAIM3UPOBATh B Mpolecce ydeOHOU W
UCCJIeIOBATEIbCKON ACATENbHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHUE OKPYKAIOIICH MPUPOTHOM
CpeIbl.

KoMMmyHuKkaTHBHBIE YHMBeEpPCcAaJbHbIE YueOHbIe NeiiCTBUA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B Xoje jauajgora U (Wiu) JUCKYCCHH) TIO
cymectBy  oOCyXJaemMol  TeMbl, (OPMYyJIHpPOBAaTH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJTHEHUS TIPEIJIOKCHHON 3a1a4H;

YMEHHUS  TPENCTaBIsATh  TOJYyYECHHBbIE  pe3yJbTaThl  IMO3HABATEIbHON
JESATENbHOCTY B YCTHBIX W MHCbMEHHBIX TEKCTaX; JeiaThb MPE3eHTALUIO
PE3yNbTATOB BBHIMIOJHEHUS XUMHYECKOTO JKCIIEpUMEHTa (71a00paTOPHOTO OIBITA,
nabopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOCKTA);

yMEHHUSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIENOBATENbCKOM  NEATENbHOCTH  MpU  PEHICHUH
BO3ZHUKAIOIIKUX TPOOJIEM Ha OCHOBE yu€Ta OOMIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00Cy X aeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPJIHHAIIHS
COBMECTHBIX JCHCTBUM, OINpEACIICHUEe KpPUTEPUEB IO OIEHKE KadecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTrue).

PeryisiTuBHbIE YHUBepcaJbHbIE YUeOHbIE A€l CTBHUS:

YMEHUE CaMOCTOSITEILHO OMPESIATh IENH NeATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TMPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEebHOCTDh, BBIOMpaTh Hanbosee F3(PeKTUBHBIE CIIOCOOBI pPEIIeHUsT YYeOHBIX U
MMO3HABATEILHBIX 3a7a4, CaMOCTOSITCIIbHO COCTABIATh WIH KOPPEKTHPOBATH
MPEUIOKEHHBIM aITOPUTM JEUCTBUA NIPU BBINOJHEHUU 33JaHUN C YUYETOM
MOJIYYCHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITOJIB30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbIe B YCJIOBUH 3aJaHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeamMeTHBIX pPeE3yNbTATOB IO OCBOCHHIO OO0SA3aTEIBHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepalbHON padoueil mporpammoi,
BBIICIIIIOT: OCBOCHHBIC OOYYAIONMMHUCS HAYYHBIC 3HAHUSA, YMEHHUS W CIIOCOOBI



NeHCTBUM, crenuduyeckue I8 MPEeIMETHOM 00acTH  «XHUMHS», BHJIBI
NEATeTLHOCTA [0  TIOJYYEHUIO HOBOTO  3HAHUA, €ro HMHTEPIpETaIuH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoHily o0yueHnus B 8 kij1acce rnpeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: aTOM, MOJEKYJA,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEMIECTBO, CMECH
(olHOpOIHASI M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas J10JIs1 XUMUYECKOT0 3JIeMEHTa B COSJUHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHHS, XUMHUYECKasl pPeaKIusi, KiacCUPUKAIMSI pPEaKIUi: peakiuu
COCIMHEHUS, PEaKIUU PAa3J0KEHUsA, PEAKIUU 3aMENICHUs, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUYECKHUE PEaKLIUU, TEIUIOBOM 2(PGEKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIN CJIOW aToma, aTOMHasi OpOuTalb, PAaAUYC
aToMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIPHAST KOBAJEHTHAs CBS3b,
MOHHAs CBs3b, MOH, KAaTHOH, aHWUOH, pPAacTBOpP, MAacCOBasl JI0JS BEIIECTBA
(mpoueHTHast KOHLEHTpAIKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUM U
MIPUMEHSITh 3TU MOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

e HCIOJB30BaTh XHUMHYECKYI0 CHUMBOJMKY [UJIi COCTaBJeHUS (Qopmyl
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e ONPEACNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX,
CTENEHb  OKUCJECHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT M MOHHAasA) B
HEOPTraHUYECKUX COCAMHEHUSX;

e packpeiBath cMbIca Ilepuonmueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh MOHMUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT HX MOJOKEeHUS B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTajpo;

e OINWCHIBATb U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnueckon
CUCTEMbl XMMHMYECKUX DJJIEMEHTOB: pa3iIu4aTh IOHATHUS «TJIAaBHAs
noarpynmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», mMassie u
OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoanueckass cucremMa xumuueckux osaementoB . .
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio 3JIEeKTPOHOB
U pacrpeieiecHUe UX 1Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE Peakluu (MO YUCITYy M COCTaBY Y4YacTBYIOUIUMX B PEAKIUU
BEIIIECTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Asi OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM MPOTEKAHUS XUMHUYECKUX MPEBpaAIICHUNA B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO ~ MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHUYECKOTOo »JJeMeHTa 1o Qopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSITh OCHOBHBIE OIEPALUU MBICIUTENBHON AEATEIbHOCTH — aHAIINU3
U CHUHTE3, CpaBHEHHE, 0000IIeHWEe, CHCTeMaTH3alluio, KiacCcu(uKamuio,
BBISIBJICHUE MPUYUHHO-CJIEICTBEHHBIX CBSA3€H — Il M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEAKIUNA, EeCTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCHEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CleloBaTh  NpaBWJIaM  [OJIb30BAaHUS  XMMHYECKOM  MOCYIoN
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TakXKe IpaBUjiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 1O BBINOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJMYYEHUI0O U COOMpPAHUIO
ra3oo0pa3HbIX BelIecTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
pacTBOPOB C OMPEACTEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOJAUTH  XMUMHUYECKHE  HKCHOEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;rakmyc, heHondTaenH, METUIOPAHXK U IPYyTue).

K xoHily o0ydeHus B 9 kjiacce npeMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

pacKppIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSTHI: XHMHUYECKHM
AJIIEMEHT, aTOM, MOJIEKyJda, WOH, KaTHOH, aHWOH, INPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlns, XUMUYECKasi CBsA3b, TEIIOBOU 3(pdexT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pacTBOp,  AJNEKTPOJIUTHI,
HEJIEKTPOJIUTBI, DJIEKTPOJIMTHYECKAS] IUCCOLMALUSA, PEaKUUA HOHHOIO
oOME€Ha, Karaau3atop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PpEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHHME W  BOCCTAHOBJICHUE,
ajuiotponusi, aMm(pOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBAJICHTHAsl, MOHHAs,
METAJIMYECKAs), KPUCTAJUIMYECKAs] PEHIETKA, KOPPO3Usl METAJUIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peaKkUuu, MPEeAeTbHO OMyCTUMAs
koHueHrtpanus [TJIK Beniectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHATHH U
MIPUMEHSITh 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJI COCTaBlieHUS (OpMy
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAICHTHOCTh U CTENEHb OKUCIECHUS] XUMHYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy COEIUHEHUW 1o ¢opMmyrnam, BHUJI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, WOHHAs, METa/NIMYeCKas) B HEOPraHMYECKHX
COCIMHEHUSAX, 3apsi]] MOHA M0 XUMHYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPAX HEOPTaHMYECKUX COCIMHEHUH, THUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMmbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh M XapaKTEPU30BAThH
tabmmunyio (opmy [lepuommueckold CUCTEMBl XUMHYECKHX DJIEMEHTOB:
paznuyaTh TOHSATUS «rjaBHas noarpynma (A-rpynma)y u «moOodHas
noarpynna (b-rpymnma)», Maneie u OoJibllIME€ MEPHOJIbI, COOTHOCUTH
0003HayYeHusl, KOTOpblE HMEIOTCS B NEPUOJUYECKON Tadiume, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsija  sijapa, oOIIee 4YUCIO DJICKTPOHOB H
pacnpeneieHue HUX IO BJEKTPOHHBIM CIOSIM), OOBSICHATH O0OIHe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COEAUHECHUHN B
npejenax MallblX NEPUOJIOB U IIaBHBIX MOATPYIMH C YYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacCTBYIOIIUX B PEaKIUHU
BEIIECTB, MO0 TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOUME U cHenupUYECKUEe XUMUYECKUE
CBOWMCTBA MPOCTBIX M CJOXKHBIX BELIECTB, IIOATBEPXKAAs OIMUCAHUE
MpuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XUMUYECKHUX PEaKIU;

COCTaBJSATb YPABHEHUS JJIEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJ0YEH U COJIEM, TTOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIui
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCa dTHX PEaKIni;
MIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHHMS] XUMHUYECKUX IMPEBpAIICHU B pPa3IMYHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO ~ MacChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coONoaTh  TMpaBWja  TMOJB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
nabopaTopHbIM  000pYy/IOBaHMEM, a TakKe IMpaBuia OOpalieHus C
BEUIECTBAMU B COOTBETCTBUU C€ HWHCTPYKIUSMU IO BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OINBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKA M YTJIEKUCIIOTO rasa);

MPOBOAUTh  PEaKIUHU, MOJATBEPKIAIOIIME  KAYECTBEHHBIA  COCTaB
pa3IUYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUA-, OPOMU/I-,
uoaua-, kapbonat-, ¢ocdar-, cuiaumkar-, Ccyibdar-, TUAPOKCUIA-HUOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIWE B
BOJIHBIX PaCTBOpPaxX HEOPTaHUYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTENIbHON AESTENIbHOCTH — aHAJIU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3AIUI0, BbBISABICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSI3€d — JIJI M3YyYEHHS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaONI0ICHUE, U3MEpPEHUe, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacos
Ne HaumeHnoBanue pa3jiesioB u duekTpoHHbIE (LM pOBbLIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pa3nes 1. IleppoHavyaabHble XUMUYECKHE MOHATHS
XuMusi — BaxHast 00J1aCTh
€CTEeCTBO3HAHUS U bubmuorexa [JOK
1.1 . 5 2
MPAKTHYECKOH AESITEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJI0BeKa
12 BemecTBa 1 xumuueckue 15 1 but6mmoreka [{OK
' peaxknuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3nen 2. BaikHeiilune npeacTaBuTe I

HEOPraHnvIeCKUX BEUIECTB

21 Boznyx. Kucnopon. Ilonsatue 6 bubnunoreka IIOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
59 Bonopoa. Ilonsitue o kuciorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Torstue 06 5 | 1 bu6mmoreka [{OK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 1 | 1 bu6mmoreka [{OK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 30

Paznea 3. llepuoauyeckuii 3axon u [lepuoaudeckas cucrema xumudeckux 3j1eMenToB /. U. MenpaesneeBa. CTpoeHue aToMOB.

Xumnueckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE peaknuun




[Tepronnueckuii 3aK0H U

31 [lepnoauueckas cucrema 7 bu6mmorexa [IOK
' XUMHYECKHUX 31eMeHToB Jl. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
X .
- OI/IMI/I‘ICCKaﬂ CBSI3b . Bumorexa LIOK
' KHCTHTEITRHO https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIINU
U 15 bubmmoreka [JOK
TOTO 10 pasiieity https://m.edsoo.ru/7f41837¢
p 3 bubmuoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HaumMeHoBaHuUe pa3iesioB U TEM (uugposbie)
Ne /i P Kontpoasnbl | IIpakTHuyeckne p
MPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuu
11 [ToBTOopenue u yriybiaeHne 3HaHUN 5 | bubnuorexa [IOK
' OCHOBHBIX Pa3/IesoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuoreka [JOK
' peaxkuun https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIHS. 2 1 1 bubnuoreka [IOK
' XHUMHUUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
)1 OO61mas xapakTepucTUKa XUMUYECKIX 4 1 bubnnorexa [JOK
. aneMmeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [JOK
' Py P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61mas xapakTepuCcTUKa XUMUYECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 brbmmorexa [TOK
’ PYTHIBL: ’ P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO6mras XxapakTeprucTUKa XUMHIECKUX
2.4 snemenToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmorexa HOK
' . py ) poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHMS




Hroro no pazgeny 25
Pa3zgen 3. MeTaJJIbI M BX CO€IHHEHUS
. bubmmotexa [JOK
3.1 Obmpe cBoiicTsa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 Baxxueiinme MeTaiibl 1 UX COSTUHEHUS 16 httns://m edsoo.rw/ 741636
Hroro no paszneny 20
Paznen 4. Xumusi 4 OKpykamomas cpeaa
4.1 B 1 MaTepHaibl B )KU3HHU UeI0BEKa 3 bubnmorexa [TOK
' ctiiectsa prai T https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
p 3 bubmuoreka [{OK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHHOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC
KosmmuecTBo yacos JIEKTPOHHBIE
Hara

Ne nudposeie
Tema ypoxka Kontpoasnsie | IIpakTnyeckue | H3YUeHH

n/n Bcero oOpa3oBaTe/ibHbIE

padoThbI padoTbI A
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yejoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c¢

2 [TonsTre 0 MeTOAaX MO3HAHUSA B XUMHUHU 1 bubmorera [JOK

g https://m.edsoo.ru/ff0d227¢
[Tpaxtuueckas padota Ne 1 «IIpaBuna

3 paboThI B 1ab0OpaTOpPUU U IPUEMBI 1 bubnuotexa [JOK
oOpareHus ¢ 1a60paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM»

4 YucTteie BemecTBa U cMecu. CriocoObl 1 Bbu6mmoreka [JOK
paszeseHus: cMecen https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas padora Ne 2

5 «Paznenenue cmecelt (Ha nmpumepe 1 bubmmorexa [JOK

A . pumep https://m.edsoo.ru/ff0d28¢8
OUYMCTKHU MTOBAPEHHOM COIM)»
Bbu6mmorexa [JOK

6 A 1
TOMBLH MOJCKY BT https://m.edsoo.ru/ff0d2a6c

7 XuMHUYeCKue 2JIEMEHTHI. 3HAKU | bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXKHBIE BEIIECTBA 1 bubmmorexa [JOK
P m https://m.edsoo.ru/ff0d2a6c

b K

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIICCTB.

Bbu6morexa [JOK

10 X eckas (o a. BanentHoc
HIMITH A dopmyn JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OtHOcHTENIbHAs aTOMHAs Macca. bubnuoreka [JOK
OTtHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOTO bubnuoreka [{OK
3JIEMEHTA B COCIUHECHUN https://m.edsoo.ru/ff0d350c
13 KonmuectBo BemecTBa. Moib. Bbu6morexa [JOK
Momnsipnas macca https://m.edsoo.ru/ff0d5230
14 du3nyecKkre U XUMHUYCCKUE SBJICHUA. Bbu6morexa [JOK
XUMUYECKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBusl MPOTEKaHUSA bubnuoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BELIECTB. bubnunoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Bbluncnenus KonmuecTBa, Macchl
17 BEIIIECTBA 10 YPABHEHUSM XUMHUYECKUX bubmorexa HOK
H . yp https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMHUIECKHX peaKIiid
18 (coemuHeHuUs, pPa3IoKCHH bubmorexa [OK
A > P : https://m.edsoo.ru/ff0d3f34
3aMeIleHHs, OOMEHA)
M. B. JIoMOHOCOB — y4Y€HBIii-
19 sHikIoneaAucT. O600IIeHHE 1 bubmorexa HOK
H AHCT: Hj https://m.edsoo.ru/ff0d40c4
cUcTeMaTU3alus 3HaHUI
20 Kontponbnas pabota Nel o reme bubnuorexa LIOK
«BeniecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
11 Boznyx — cmecsk razos. CocrtaB bu6mmoreka [JOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BeuiecTBo. O30H

dusnueckre U XUMHUYECKUE CBOUCTBA

bu6mmoreka [JOK

22
KHCIIOPOAR (PCAKILHH OKHCIICHES, https://m.edsoo.ru/ff0d4614
roperaune). [lonarue o6 okcumax
Crioco0ObI MONTy4eHus: KUCTIOpOoia B
23 1ab0paTopur U MPOMBILIUIEHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoii 3pPexT XuMUIECKOI
4 peaKkuu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
Tonnuso (He(Th, yroiab U METaH).
25 3arpsizHeHUe BO3/1yXa, CIOCOObI €ro bubamorexa [TOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpEeI0TBPAIICHUS
ITpakTrueckas padora Ne 3 1o Teme
26 «Ilonyyenue u cobupanue KucIopoia bubmmorexa LIOK
y . p poad, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTBY»
7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 DU3NUECKUE U XUMUYECKHE CBOMCTBA bubmuotexa [JOK
Bogopoaa. [IpumMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
2 HowAtre 0 KHCIOTAX H COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MmoTy4eHus: BOAOPOa B bubnunoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktiueckast pabota Ne 4 o Teme
bu6mmoreka [JOK
31 «Ilonmydenue u cobupanue BoIOpoa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




1 Mosnsipablii 00BEM razoB. 3aKOH bubnuoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Boruncienns 00b€Ma, KOJIUYECTBA

33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK

= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenns 00EMOB Ta30B 110

34 ABHEHHUIO PEaKI[MU Ha OCHOBE 3aKOHA bubnmorexa [JOK
yp . peaKtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI Ta30B

35 duznyueckre 1 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanui. [Tonstue 00 bubmuoreka [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBopurens. HacbieHHbie

37 W HEHACHI peHHI)IE acTBOpbl. MaccoBast bubmmorexa [JOK

= P Pl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PaCTBOpE
[Tpaktuueckas padora Ne 5 mo Teme

13 «IIpurorosiieHre pacCTBOPOB C bubnnoreka [JOK
OnpeAcNEHHON MacCOBOM 10IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEIMIECTBA»

39 Konrponbnas padora Ne2 o teme bubnuorexa [IOK
«Kucnopox. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuIpl: COCTaB, KiaaccupuKaIus, bu6mmoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubnmorexa [JOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHHUS: COCTaB, KJIaCCHU(PUKAIIHSI, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 ITonmyuyenue u XMUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: coctas, knaccudukarms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMUMUYECKUE CBOMCTBA bubnnorexa [HOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéLI;) oI q)eHI/I;I XHMI/I‘{ZEKI/IG bubmorera [JOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 33/a4 10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 ['eneTndeckas CBsI3b MEXKIy KJIacCaMH bubnunoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01enre U cucTeMaTr3amus 3HaHUI
- H https://m.edsoo.ru/00ad9cb2
Konrponbnas padora Ne3 o teme
50 "OCHOBHBIC KJIACCHI HCOPTAaHUUCCKUX bubmotera [JOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHHI
[TepBbie MOMBITKU KIaCCH(PUKAITUU
51 XMMHWYECKHX dJIeMEHTOB. [loHsITHE O bubmorera [JOK
' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOAHBIX AIEMEHTOB
[Tepuonuueckuil 3aK0H U
52 [Tepuoanueckas cucTeMa XUMHYECKUX bubmmorera [JOK
pHOA https://m.edsoo.ru/00adaS2¢c
snemeHnToB /I. 1. Menaeneena
bu6mmoreka [JOK
53 IIepuonsl, rpymnisl, MOATPYIIIIbI

https://m.edsoo.ru/00adaS2¢c




Crtpoenne atoMoB. CocTaB aTOMHBIX

bubmuoreka [{OK

54
sanep. M3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 31MeKTPOHHBIX 000JI0UeK
55 aTOMOB 3j1eMeHTOB [leproanueckoi bubmorera [JOK
pHo https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucThKa XUMHUYECKOTO
56 AJIEMEHTA T10 €0 IOJIO0KEHUIO B bubnuoreka [JOK
[Tepuonuueckou cucreme /1. U. https://m.edsoo.ru/00ada824
MeHaeneeBa
3nauenue [leprnoanueckoro 3akoHa ajis
57 pa3BuTHs Hayku U npakTtuku. /1. . bubnuoreka [JOK
MeHneneeB — y4€HbIN, IENaror u https://m.edsoo.ru/00ada96e
rpakJIaHuH
PesepBublii ypok. O0001IIEHE 1
58 CI/ICTEM&TI/I?»Z pI/I}I 3HAHUH / bubmmorera [TOK
B . https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas nmpoBepouHas padboTa
Kontponbhas pabota Ne4 o reme
59 «Ctpoenue atoma. XUMHYECKas CBSA3b) bubmoreia LHOK
p aroma. https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi pabora
DNEKTPOOTPULIATEIBHOCTh ATOMOB bubnuorexa [IOK
60
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas XuMHYECKas CBI3b bubmorera [IOK
https://m.edsoo.ru/00adac34
2 KoBanenTHas nosisipHas Xumuyeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanieHTHas HenosipHas XUMUYeCKas bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIICHUS bubmuoreka [{OK




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

65 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
Bbu6mmorexa [JOK
66 OKHUCIUTEIN U BOCCTAHOBUTEIU 1 httns://m.edsoo. r/00adb076
PesepBublil ypok. O0001IEHHE U
67 CI/ICTI;MaTI/ISZPI/IH 31{21H1/1;1II 0 TEME 1 Bubmiorexa OK
H https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aroma. XUMUYECKasI CBSI3bY
68 PesepBHbIii ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo0.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmmuecTBo yacos i DJIEeKTPOHHBIE
ara
Ne uugposbie
Tema ypoxa KonTpoabubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero oOpa3oBaTejibHbIE
padoTsbI padoThbI A
pecypcsl
[Ieproanueckuil 3aK0H.
| [Tepuonuueckas cucrema | Bbu6mmorexa [JOK
XUMUYECKUX ieMeHToB /[, U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMUYECKUX JJIEMEHTOB 1 bubmmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIATypa | bubnnoreka [JOK
HEOPraHUYECKHUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMUueCcKoU CBSA3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabota Nel mo teme
5 «IToBTOpenue u yriayOiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/eioB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubmmoreka [JOK
pEeaKUurii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
7 eakuu. IJoHsITHE 0 TOMOT€HHEIX U 1 Bubmiorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUIAX
[TonsiTHe 0 XUMHUYECKOM PABHOBECHH.
p Bbu6mmorexa [JOK
8 MDaKTOpPbI, BAUAIONIME HA CKOPOCTh 1

XUMHUYECKOM PCaAKIMHU U IMMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOT'O paBHOBECCUA

OKHCIIUTEIbHO-BOCCTAaHOBUTEIBHEIC

bu6mmoreka [IOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTHYECKOMN
10 nccounanuu. CUiIbHbIE U ci1adbie bubmmorexa [TOK
A HHatu. https://m.edsoo.ru/00adcd68
BIIEKTPOJIUTHI
11 HMoHHuble ypaBHEHUS pEaKIIUU bubmorexa LOK
M peaxt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEACTaBICHUIN bubmorexa LOK
P vﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTHYECKON JTUCCOIHAITIT
XUMHYECKHE CBOUCTBA COJIEH B CBETE
13 [IpECTAaBIIEHUN 00 bubmmorexa LHOK
e . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLUALINHT
14 IMousgaTue o ruaponuse coiei bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06o01eHne u CuCTeMaTU3AIIHS bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckast pa6ora Ne 1.
16 «PemieHne sKCIEpUMEHTAIBLHBIX bubmaorexa [IOK
p https://m.edsoo.ru/00addbfa
3agady
KonTponbhas padota Ne2 no teme
17 «DIIeXTpOIUTHYECKAS JUCCOLHALIIS buGnnorexa [IOK
p A HHATHL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)»
O01asa xapakTepUCTUKA TAJIOTEHOB.
18 XI/IMI/I‘{CCKFI)/IC CBI())ﬁCTBa Ha IIpuMepe buGmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KUCJIOTA, bu6mmoreka [JOK




XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHUE

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

[Ipaktuyeckas padora Ne 2 o teme

bu6mmoreka [JOK

20 «IlonmydeHue COISTHOM KUCIIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEHHUE €€ CBOICTBY
Boruncnenus no ypaBHEHUsIM
21 XUMHUYECKHUX PEaKIUU, €CIIM OJUH U3 bubmmorexa TIOK
P ’ https://m.edso0.ru/00ade488
peareHTOoB JIaH B U30BITKE
2 OO61mas xapakTepuCcTHUKa 3JIEMEHTOB bubmuorexa [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(GUKALIUN CEPHI.
” Haxoxnenue cepbl 1 €€ cOeTMHEHUI bubnuorexa [JOK
B NpUpoje. XUMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopo/1, CTpOeHHUE, bubmmoreka [JOK
bu3nUecKre 1 XUMHIECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KMCIIOTA,
25 ¢du3nuecKkue 1 XMMUYECKHe CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MpPUMEHEHUE
XHUMHWUYECKUE PEAKLUY, JIEIKALUE B
OCHOBE IIPOMBIIIUIEHHOTO criocoba
IIOJIyYEHUS] CEPHON KUCIIOTBI. bubnuorexa LIOK
26
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIeu cpebl COEAUHEHUSIMHU
cepbl
7 Brruncnenne MaccoBoO# 40 BEIXOJA bubmuoreka [JOK
HNPOAYKTa PeaKun https://m.edsoo.ru/00adec8a
28 OO011ast XapaKTEPUCTHKA DJIEMEHTOB Bubauroreka IIOK




VA-rpynmnsl. A30T, paclipocTpaHeHNe
B IIpupoe, GU3NIECKue u
XUMHUYECKHE CBOKCTBA

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

AmMmuak, ero pu3nvecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYUYEHUE U bubmorexa HOK
> 10Ty https://m.eds00.ru/00adf004
MpUMEHEHHUE
[Ipaktuyeckas padora Ne 3 mo teme
30 «IlonyyeHre aMMuaka, U3y4eHue ero bubmorexa HOK
N y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIoTa, e€ pusnueckue u bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPATIbHBIX

32 00peHui. XuMHUUIECKOe bubmorera [IOK
yHoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIoIIel cpebl
COEIMHEHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaH KI/ICJ'I((i))Ta ¢)(1)PII)3H(‘IGZKI/IC u bubmorexa HOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, IMOJTyYEHUE
Hcnons3oBanue gochaTo B

34 KaueCTBE MHUHEPATbHBIX YI00pPEHUM. bubnmnoreka [JOK
3arpsi3HEHUE TPUPOJTHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacipocTpaHEeHNE B

35 npu g e E)mnl:lecxll)/le U XUMHYECKHE bubmmorexa [JOK

p ? ACs https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraepoaa, ux pusudeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE NMPOOIEMBI,
CBsI3aHHBIE ¢ OKcuioM yriaeposa (IV)

37 VYronbHas KUCJIOTA U €€ CONu bubmmorexa [JOK
https://m.edsoo0.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o teme

13 "TTosrydyeHue yrieKuciaoro rasa. bubnuoreka LIOK
KauectBenHas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavanbHbIC TOHATHUS 00
39 OPTraHMYECKHUX BEIIECTBAX KaK O bubmorexa LHOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHMSIX YTJIepoaa
40 Kpemunii u ero coequHeHust buGmnorexa [IOK
p https://m.edsoo.ru/00ae080a
[IpakTuaeckas padora Ne 5. Pemenue

A1 SKCMEPUMEHTAJIbHBIX 337a4 110 TEME bubnunoreka [JOK
«Baxueitme HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHUS
KontponbHas padota Ne3 mo teme

42 «Baxueie HeMeTaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTUHEHHUSI
OO0mras xapakTeprucTUKa XUMHYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Mertannuyueckas CBSI3b U bubmuoreka [{OK
METaUINYECKas KpUCTaInIecKast https://m.edsoo.ru/00ae103e
peméTka. PU3nUecKrne CBOMCTBA
METaJIJIOB

44 XUMHYECKHE CBOMCTBA METAJIJIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN PsifL

https://m.edsoo.ru/00ael156




HaIPsSHKEHUN METAJIOB

O61ure cnocoObl MOTyYeHHUs
MmetaiuioB. CriiaBel. Beraucnenus mo

45 aBHEHUIM XUMUYCCKUX PEAKIUU bubmmorexa [IOK
yp PeaKIHH, https://m.edso0.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMECH
46 IlousTue o KOppo3uu METAIIIOB buGmnorexa [IOK
pp https://m.edsoo.ru/00ael1278
Bbu6morexa [JOK
4
7 [Henourpic meTanbt https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJsa https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3eMeENbHBIE METATIIBI — bubmuoreka [JOK
KaJbIUNA U MarHui https://m.edsoo.ru/00ael 5e8
50 Bakueiinme coefuHEHNU KaJIbIU bubnnorexa [IOK
2 It https://m.edsoo.ru/00ael 5e8
51 O000I11IeHIE U CUCTEMATHU3ALIIS
3HAHUUI
5 JKEcTkoCTh BOBI U CIIOCOOBI €& bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTruueckas padota Ne 6 o Teme
53 "YKECTKOCTL BOALI 1 METOMEI €6 bubmorexa LOK
" 8 8 https://m.edsoo.ru/00aclae8
yCTpaHEHHUS
bu6moreka [IOK
54 A 5
TEOMHHIH https://m.edsoo.ru/00aelc64
AMoTepHbIe cBOICTBA OKCHIA U bubnmoreka [JOK
55
TUAPOKCUIA https://m.edsoo.ru/00aec1c64
56 Kenezo bubmuoreka [JOK




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

OKCI/II[IJI, THUAPOKCUABI U COJIM KCJIC3a

bu6mmoreka [JOK

> (IT) u xene3a (II) https://m.edsoo.ru/00ae35¢6
53 O06o01IeHre U crucTeMaTU3alus
3HaHUI
[Tpaktrueckast padora Ne 7. Pemnenue
59 JKCIIEPUMEHTAIBHBIX 3aa4 10 TEME bubnuorexa [JOK
«Baxueitmme MeTalIbl 1 UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PEaKIUid, €ClIi OJIUH U3
60 pEareHToB JIaH B U30BITKE UITN bub6manoreka 1JOK
COACPKUT puMecH. Berancnenus https://m.edsoo.ru/00ae1750
MacCOBOMH /1011 BbIXOJA MPOAYKTa
peaxumn
61 O606Hﬂl€HI/IG M CHUCTEMaTHU3AIIH
3HaHUN
KonTponbnas padota Ne4 o teme
62 «BaxxHenmme MEeTaJlIbl U UX
COETUHEHUS
63 BemecTBa u maTepuansl B bu6mmoreka [JOK
MTOBCEITHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE bubnunoreka [JOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHun bubnuorexa [IOK
9KOJIOTUYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepsHrlil ypok. O60011eHue u bubnnorexa [IOK

CUCTEMAaTHU3al i 3HAHUM

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




67 PesepBHEIil ypok. O600IICHHE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O6001IeHNE U 1 bubnunoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KVIACC

Kona
NPOBEPsIeMOro
pe3yJbTara

I[IpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOMH MPOrpaMMbI OCHOBHOT'O 00111er0 00pa30BaHUA

1

[To Teme: «IlepBoHayanbHbIE XUMUYECKUE TIOHITUS

1.1

pacKpblBaTh CMBICII OCHOBHBIX XMMHYECKHMX IIOHATUH: arToM,
MOJIEKYJIa, XHMHYECKHM JJIEMEHT, NPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO, CMECh (OIHOPOJHAs W HEOJHOPOJAHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAs AaTOMHasi M MOJIEKyJsipHasi Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsh macca, MaccoBas JOJsS XUMHUYECKOIO
DJIEMEHTa B COCJMHEHUH, MOJSPHBIA OO0BEM, XMMHUYECKas peakius,
KJacCUpUKAlUs  peaKklMil:  peakuud  COEAUHEHHUS,  PEaKIHH
pa3NoKEHUs,, PEAaKUMU 3aMELICHHs, peakuuu oOMeHa, 3K30- U
SHIOTEPMUYECKHUE PEAKINH, TEIUIOBOM 3(P¢eKT peakiuu, pacTBOp,

MaccCoBas 40JId BEIICCTBA (HpOHCHTHaH KOHHCHTpaLII/ISI) B paCTBOpC

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHUH H

IMIPUMCHSATH 3TU MMOHATHA ITPU OMMMCAHUH BCUICCTB U UX HpeBpaHIGHI/Iﬁ

1.3

WCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJCHHs (HOpMyII

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKI_II/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O0 Y4YC€HHSA, 3aKOHa

ABorajzipo

1.5

OIPEACIIATH BaJICHTHOCTb aTOMOB 3JIEMCHTOB B 6I/IHaprIX

COCINHCHUAX

1.6

KJIaCCU(PUIMPOBATh XMUMHUYECKHE peakuuu (M0 YHCIy M COCTaBy

YUYacCTBYIOUIMX B pEaKLMU BELIECTB, 110 TEIIOBOMY 3 deKkTy)

1.7

BBIUUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MacCChI

BCIICCTB

1.8

BBIUHCIISATH MAacCOBYIO JIOJIIO XMMMYECKOTO 3JIEMEHTa Mo (opMylie




COCIUHCHHUS,

1.9

BBIYUCJIATE MaCCOBYIO JOJIIO BCIIECTBA B PACTBOPE

1.10

IMPUMCHATE €CTCCTBCHHOHAYYHBIC MCTOAbLI IMO3HAHUA — Ha6J'IIO,Z[eHI/Ie,
HU3MCPCHUC, MOZJCIIMPOBAHUC, SKCIICPUMCHT (peaHBHLIﬁ n

MBICJIEHHBIN)

[To Teme: «BaxHennme npeIcTaBUTENIN HEOPTaHNYECKUX BEIIECTB)

2.1

PacCKpbeIBaTb CMBICII OCHOBHBLIX XHMHWYCCKHUX MMOHATHH: OKCHJ,

KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OIPCACIIATE NPHUHAJICKHOCTh BCHICCTB K OHpCI[eHéHHOMy KJ1accy

COEIMHEHHH 110 popMysiaM

23

KJIacCCU(UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIHICCTB PaA3JIMYHBIX KJIACCOB, IMOATBCPKAAd OINMUCAHHUC NpUMCEpaMU

MOJIEKYJIAPHBIX YPABHEHU COOTBETCTBYIOIIMX XUMUYECKHX PEAKIUN

2.5

IIPOrHO3UpPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHUA XUMHUYCCKUX

HpeBpaﬂleHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CI€AOBaTh IMpaBWiaM IMOJb30BAaHUS XHUMHUYECKOW TOCYIOW U
mabopaTopHBEIM 00OpYAOBAaHUEM, a TAK)Ke MpaBUIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBIMOJTHEHHUIO
1a00paTOPHBIX XMMHYECKUX OMBITOB IO TMOJYYEHHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIECTB (BOIOPOAA U KHCIOPOJA), MPUTOTOBIICHUIO
pacTBOpPOB € OMNPEACIIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTBI 11O
pacro3HaBaHUIO PACTBOPOB IIEJIOYEHM M KUCIOT C TOMOIIBIO

HMHAUKATOPOB (Jakmyc, (heHondTanert, METHIOPAHK U IPYTHE)

2.7

IIpOBOAUTDH paC‘léTH 10 YPaBHCHHUIO XHUMHYECKOU peaKknun

[To Teme: «llepmommueckuin 3akoH u Ilepuogmueckas cucrema
xumudeckux oanemeHtoB JI. M. MenneneeBa. CtpoeHHE aTOMOB.

Xumudeckas cBsi3b. OKHUCIMTEIFHO-BOCCTAHOBUTEIILHEIC pe€aKuum»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATUH: SApO aroma,
AJIEKTPOHHBIM CJIOH aToMa, aToOMHas oOpOuTaldb, paguyc aroma,
XMMUYECKas CBA3b, IOJSPHAs W HEMOJIApHAs KOBAJEHTHAsl CBSI3b,

3JIEKTPOOTPUIATEIBHOCTh, HWOHHAs CBS3b, HWOH, KAaTUOH, aHMOH,




CTCIICHb OKHCJICHUA

32 KJIacCCU(PUITMPOBATh XUMHUECKHUE DIIEMEHTHI
OMHCHIBaTh M XapaKTepu3oBaTh TaOimuHyio ¢Gopmy [lepmonnueckoi
CUCTEMbl XMMHYECKUX DJJIEMEHTOB: pa3jIMyaTh TIOHATUS «TJIaBHAs
33
noarpynna (Arpynma)» u «mnobounHas mnoarpynmna (brpymnma)y,
«MaJIbIe» B «OOJIBIINEY TIEPUOIBI
packpsiBaTh cMbica [lepuonnueckoro 3akona .M. Menpaeneesa:
34 JEMOHCTPUPOBATH TOHUMAHHUE MIEPUOINUECKON 3aBUCUMOCTH CBOMCTB
' XUMHUYECKUX OJJIEMEHTOB OT uX mnojioxkeHus B Ilepuoamueckoi
CHCTEME
COOTHOCUTh  0O0O3HA4YeHHS, KOTOpPbIE HMEIOTCS B  Ta0uuie
«ITepuoamueckas cucTeMa XUMHYECKUX 3JIEMEHTOB JIL..
35 MeHnaeneeBa» € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB MW 3apsn sjapa, oOIiee 4Yucio
AJIEKTPOHOB U PACIIpe/IeTICHUE UX TI0 JIIEKTPOHHBIM CIIOSIM)
36 ONpEAENsATh CTENEeHb  OKHCIEHUS  DJIEMEHTOB B  OMHApHBIX
' COCIMHEHHUIX
37 OTIpeNIeNATh BUJ XWMHUYECKOW CBSI3W (KOBAJCHTHAs W HWOHHAs) B
' HEOPraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsieMble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
MPoBEPSIEMOr0 .
o0pa3oBaTe/IbHONH MPOrpaMMbI OCHOBHOT'O 00111er0 00Pa30BaHUA
pe3yJbTara

1

IIo Teme: «BGH_[CCTBO " XUMHYCCKasA pCaKIUI»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHMX IIOHSATHH: pacTBOp,
JIEKTPOJIUTHI, HEAJIEKTPOJIUTBI, AIIEKTPOJIUTHYECKAsT JUCCOLMAINS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHUE,
oOpaTtumMble " HeoOpaTuMble peakuuu,
OKHCJINTEIIbBHOBOCCTAHOBUTENBHBIE peaxum, OKHCJIUTENb,
BOCCTAHOBUTEINIb, OKHCICHME M BOCCTAHOBIEHHE, aJIOTPOIUS,
aMQOTepHOCTh,  XHUMHUYECKass  CBA3b  (KOBaJIEHTHAas, HWOHHasd,
METaJIJINYECcKasi), KpPUCTAJUIMUECKas peIETKa, CIUIaBbl, CKOpPOCTb

XUMHYECKON peaKiuu




1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XWMHYCCKHUX MIOHATHIT H

INPUMCHATD OTHU IOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHEHMS DJIEKTPOJIMTHUECKON JMCCOLMALMUA KHCIIOT,
LIEJIOYEN M COJIEH, IIOJIHBIE M COKpAUIEHHBbIE YPABHEHUS pPEAKLUN

HOHHOI0 OOMeHa

1.4

PaCKpbIBATh CYINHOCTb OKHCIIHMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MOCPCACTBOM COCTABJICHUSA DJICKTPOHHOTO OajaHca 3TUX peaKuHﬁ

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOU pPEaKIIMU

Ilo Temam: «Hemeraiuibl U WX coeauHEHUSI» U «MeTaluibl U HUX

COCAUHCHU»

2.1

XapaKTCpU30BaTb (OHI/ICLIBaTB) 06H_[I/Ie u CHCI_[I/I(I)I/I‘IGCKI/IC XUMHUUYCCKUC
CBOMCTBaA IMPOCTBIX MW CJIOKHBIX BCHICCTB, IMOATBCPXKJAAsA OIMMCAHUC
npuMEpaMu MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX

XUMHUYECKUX PEAKIIUI

2.2

COCTaBJISITb YpaBHCHHUA peaKHI/IfI, MOATBCPKAAIOIMINX CYHICCTBOBAHUC

TCHETHYSCKOM CBA3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCHUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTU HNPOTCKAHUSA XUMHUUYCCKUX HpeBpaH_IeHI/Iﬁ B PAa3JIMYHBIX

YCIIOBHUAX
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CIIeNOBAaTh TpaBWJIAM TIOJb30BAaHUS XUMHUYECKOW IOCYIOH U
na0opaTOpHBIM 00OPYAOBAaHHEM, a TaKXKE IpaBWiIaM OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH IO BBITOIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHUIO M COOMPAHHIO

ra3000pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO ra3a)

2.5

MNpOBOAWUTL PC€aKIHM, ITOATBCPKAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3IUYHBIX BELIECTB: PACIO3HABATH OINBITHBIM MYTEM XJIOPHUI-,
Opomuna, womma, KapOoHat, ¢ocdar, cwiukar, cyibdar,
THIPOKCUIMOHBI, KaTHOHBI aMMOHHUS, MOHBI H3YYCHHBIX METAJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HEOPIaHUYECKUX BELIECTB

ITo Teme: «XuUMUS U OKPYIKAOILIAsL CPEay

3.1

pacKpbIBaTh CMBICII  OCHOBHBIX XHMHYeckux mnoHstui: [IJK

BCIICCTBA, KOPPO3UA METAIIIOB

3.2

INPUMCHATbL OCHOBHBIC OIICpalun MBICITATEILHOMN ACATCIIBHOCTH —

aHAJIM3 W CHHTE3, CpaBHEHHE, OO0OOIeHNEe, CHCTEMAaTH3aIUIo,




BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3ed — I HW3Y4YEHUS
CBOMCTB BELIECTB M XHUMHUYECKUX PpEAKIUN; eCTEeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWSI — HAONIOIEHUE, HW3MEpPEHHE, MOJICIHPOBAHUE,

AKCTIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1

HepBOHa‘laﬂbHHe XUMHNUYCCKHEC ITOHATHUA

1.1

[Ipenmer xumun. Ponap XUMuUM B JKU3HHM uYeloBeKa. XHWMHS B CHUCTEME HayK.
Tenma u BemecTBa. PuU3MUECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

ITonsTHE 0 MeTOAaxX MO3HAHUSA B XMMHU. UHCTBIC BEIIECTBA U CMECH. Crioco05b1

pas3aeneHust cMecen

1.3

ATOMBI M MOJICKYJIBI. Xumuueckue d3yeMeHTbl. CHMBOJBI  XHUMHYECKHX

JJICMCHTOB. HpOCTBIe M CJIOKHBIC BCIICCTBA. ATOMHO-MOJ’IeKy.]'IHpHOG YUYCHHUC

1.4

XumMuueckas q)opMyna. BajieHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocuTeNnbHaAS aTOMHasn macca.
OTHOCHUTENIbHAS MOJIEKYJIsIpHasd Macca. MaccoBas J0JI1 XUMHYCECKOI'O 3JIEMEHTA

B COCAUMHCHUN

1.5

KonnuectBo BemectBa. Monb. MonsipHasg Macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4YMCIAa CTPYKTYPHBIX €IMHMIl BeuiecTtBa. Pacuérel mo Qopmyiiam

XHUMHUYECKHUX COSINHECHUM

1.6

dusnueckue U XUMHUYECKUE sABJICHUs. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHUsS! MacChl BellecTB. XUMHUeckue ypaBHeHus. Knaccudukanus

XUMHNYCCKHX peaKI_II/Iﬁ (COGI[I/IHGHI/ISI, Pa3JIOKCHUS, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY/ION, ¢ MpaBUIIaMU
pabotrel B JabopaTopun W mpuéMamMu oOpaiieHuss C  JabOpaTOPHBIM
o0opysoBaHUEM, H3yY€HHE M ONHUCaHHE (PU3MUECKUX CBOMCTB 00pa3loB
HEOPTaHWYECKUX BEIIECTB, HaOMoIeHue (GU3NYecKuX (IUIaBJICHHE BOCKA,
TasHUE JIbJla, pacCTUpaHUE caxapa B CTyIKe, KUIIEHHWE U KOHJEHCAIUS BOJBI) U
XMMUYECKUX  (TOpeHHe  CBeYM, INPOKAJIMBAHHE MEIHOH  MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCIOTOW) SIBJICHHUM, HAONIOACHUE W OIHMCAHHE
OPU3HAKOB MPOTEKAaHUs XUMHUYECKHX peakuuid (pa3noxkeHwe caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJIOPUIOM Oapus, pas3lIoKeHHE
ruapokcuna menu(ll) mpu HarpeBaHuu, B3aMMOJECICTBHE Keje3a C PACTBOPOM
comu Meau(1l), m3yuenue crnocoOOB pazueneHus cMeceil (C TOMOIIBI0 MarHNTa,

(bunpTpOBaHWE, BBIMAPWUBAHKE, TUCTWUIALMS, XpoMmarorpadus), npoBeaecHUE




OUYHCTKHU NOBApEHHON oM, HAOJIOIEHHE U OTIMCAHKE PE3YyJIbTaTOB MPOBEICHUS
OIbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHs MacChl, CO3JaHHe MOJelen

MOJIEKY (LIIapOCTEPIKHEBBIX )

Baxwuelinye npeactaBuTe HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3zayxa. Kuciaopon — snemMeHT M mpoctoe
BeniecTBO. HaxoxaeHnue kuciopona B MpUpone, (GU3NYECKHE M XUMHUECKHUE
cBoiictBa (peakuuu ropenus). Oxcuzapl. [Ipumenenue kuciopona. CriocoOb
MONTyYeHUs] KHUCIOpOoAa B JIaOpaTOPUM U NPOMBIIUIEHHOCTH. KpyroBopot

Kuciopoza B npupoze. O30H — aJu1oTponHask MOJU(PUKALIS KUCIOpOoaa

2.2

TeroBoit 3 ekt XumMuuecKol peakIuy, TEPMOXUMHUECKUE YPaBHEHNUS, IK30-
Y DHIOTEPMHUYECKHUE peaKIMU. TOIIMBO: Yrojb U MeTaH. 3arps3HEHNE BO3yXa,

yCUJICHHE TTapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO €05
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Bonopon — anemeHT u mpoctoe BerecTBo. HaxoxaeHue BOIOpoJa B MPUPOJIE,
(du3MYecKue W XHMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ITONYYCHHS.

Kucinors! 1 conu
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ModsipHblii 006EM Ta30B. Pacu€Thl M0 XUMHUECKUM YPaBHEHUSIM

2.5

®usnyeckre CcBoWcTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HaceinieHHble 1 HEHACBINIEHHBIE PAacTBOPHI. PacCTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bewmecrtsa B pacTBOpe. XHUMHYECKHME CBOWMCTBA BOJBI.
OcHoBanud. Ponb pacTBOpoB B NPUPOAEC U B KU3HM 4enoBeka. Kpyroopot
BOABI B MpuUpoAE. 3arps3HEHUWE NpUPOAHBIX BoA. OXpaHa U OUYHUCTKA

MIPUPOJHBIX BOJ

2.6

Knaccudukanuss nHeopranmueckux coeauHeHnid. Oxcuapl. Knaccuduxarus
OKCHJIOB: cojeoOpasyromiue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosneoOpasyromue. Homenkiatypa okcuaoB. Puznyueckue M XUMHYECKUE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCH 0B

2.7

OcnoBanus. Knaccudukanus ocHoBaHMM: IIENOYM U HEPaCTBOPHMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHUE CBOMCTBA

ocHoBaHuil. [TonmyueHne ocHOBaHUIA

2.8

Kucnotel. Knaccudukanus xucimor. Homenknatypa kucinor. dusznueckue u
XUMHYECKHE CBOMcTBA KHCHOT. Psan aktuBHoctu MeTaioB H.H. bekerosa.

[Tony4yeHnue Kuciaot

2.9

Comu. Homenkiarypa comneid. dusnueckue M XMMHUYECKHUE CBOMCTBA COJICH.

[Tonyuenue cosen




2.10

I'enermyeckas CBI3b MCXKAY KilacCaMU HEOPTaHUYCCKUX CoeI[I/IHeHI/Iﬁ

2.11

XUMHUECKUN  SKCHEPUMEHT: KaueCTBEHHOE ONpEAETICHHE  COAEpIKaHUs
KHUCJIOpOAa B BO3JyXe, MOJMyYyeHHe, COOMpaHHe, paclo3HaBaHHE U HM3Y4YECHUE
CBOWCTB KHCJIOPO/a, HAOIIOIEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHS BO3HHKHOBEHUS M MpEKpallleHHsi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3raMi OKCHJIOB W ONWCAHWE WX CBOWCTB, IIOJIyYCHHE, COOWpaHHe,
pacrio3HaBaHWE M M3Yy4YEHHE CBOWCTB BOJOpoJa (rOpeHue), B3auMoJeicTBue
Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MoKHO MCIONIB30BAaHNE BUIEOMATEPHUAIIOB),
HaOmofeHue oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBaHUE
0COOEHHOCTEH pacTBOpEHHs] BELIECTB C Pa3IMYHOW PAaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MAaCCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA, B3aUMOJEWCTBUE BOJBI C MeTalJaMM (HaTpUEeM U KaJbLUEM)
(BO3MOXKHO UCHOJIb30BAaHUE BUIEOMATEPUATIOB), OIPENEICHUE PaCTBOPOB
KUCJIOT M WIEJoYed ¢ MOMOIIBI0 HHAWKATOPOB, HCCIEl0BaHHE 00pas3loB
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIacCOB, HAOIIOJEHUE W3MEHEHUS
OKpacKd MHAMKATOPOB B pacTBOpax KHUCIOT M IIEJIOYEH, U3ydeHHe
B3aumoeiictBus okcuaa menu(Il) ¢ pactBopom cepHOW KHCIOTBI, KHUCIOT C
METaJUIAMH, PEAKIUN HEUTpaIM3alliH, [TOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajjla JApPYyrMM M3 pacTBOpa COJM, peIICHUe
9KCIIEPUMEHTAIbHBIX 3a/1ad 1o TeMe «BakHelmmne Kiaacchl HEOPraHMYECKHX

COCTUHEHUI»

[Tepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHUYECKHX JIEMEHTOB
J . MenneneeBa. CtpoeHue aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIbHO-

BOCCTAHOBUTCIIBHBIC PECAKIIUU

3.1

[lepBble TOMBITKM KJIACCU(UKAINK XHUMHUYECKUX 3JeMeHTOB. lloHsTnHe o0
IpyNIax CXOJHBIX 3JIEMEHTOB (ILEJOYHBIE U HIETOYHO3EMENIbHBIE METaJlIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). ODJIEMEHTbI, KOTOpble 00pa3yroT aM(poTepHbIE

OKCHUIBI 1 TUAPOKCUBI

3.2

[Iepuonnueckuii 3akoH. [lepuonnueckas cucteMa XUMUYECKHUX 3i1eMeHTOB [1.1.
Meneneesa. Kopotkonepunoanas u JUIMHHOIIEpUOIHAS (bopMbI
[lepuonuueckoii cucrembl xuMHuueckux oanemeHtoB J[.M. Menaeneena.
IIepuonsl m rpynmnbl. PU3MYECKUI CMBICI IOPSAIKOBOIO HOMEpa, HOMEpPOB

neproja v rpymnibl AJIeMeHTa

3.3

Ctpoenne atomoB. CoctaB aToMHBIX sifiep. M3orombl. DnekTponbl. CTpoeHUe

IEKTPOHHBIX  000JI0YEK aTOMOB MepBbIX 20 XHMMHUYECKMX 3JIEMEHTOB




ITepuonuueckoit cucremsl .M. MenaeneeBa. XapakTepucThKa XUMUYECKOTO

3JIEMEHTA 1O €ro noyoxeHuto B [lepuoanueckoii cucreme [[.1. Menneneesa

3.4

3aKOHOMEPHOCTH W3MEHEHHUs pajJdyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAaUIMYECKUX CBOMCTB II0 TIpyIIaM M HIEPHOJAM.
3nauenue I[lepuoanueckoro 3akoHa u Ilepuoguueckoil cUCTEMbl XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTUA Hayku W npaktuku. J[.JI. MeHneneeB — y4€HbIl U

I'paXaaHUH

3.5

Xumudyeckas CBsa3b. KoBajeHTHas (HOJ'IHpHaH n HeHOHHpHaH) CBA3b.

DNEeKTPOOTPUIIATEILHOCTh XUMHUECKHUX JIeMeHTOB. MoHHAas CBA3B

3.6

Crenenps okuciacHHsA. OKHCIMTEILHOBOCCTAHOBHTCILHEBIE peaKkuuu. Hpoueccm

OKHCJICHHS ¥ BOCCTaHOBJIEHH. OKHUCIINTEIM U BOCCTAHOBUTEIIHN

3.7

XUMHYECKUH SKCIICPpUMCHT. H3YUYCHUC O6p33].[OB BCIICCTB MCTALJIOB H
HEMCTAJIIIOB, B3aHMOJCHCTBHE THAPOKCHAAa LHHUHKAa C pacTBOpaMH KHCIIOT U
IHCJIO‘IGIZ, MMPOBCACHUC OIIBITOB, WIFOCTPUPYIOIIHUX IPUMEPBI OKHUCIUTCIBHO-

BOCCTaHOBUTEJIbHBIX PEAKIUI (TOpEHHUE, pEaKLIMH Pa3I0KEHUs, COCTUHEHMS)

9 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

BemectBo 1 xummndeckas peakuus. [losropenue

1.1

ITepnonnueckuii 3akoH. Ileprnoaudeckas cucrema XuMu4eckux aieMeHToB J[.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWMCTB
XUMUYECKUX BJIEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kalus, KaIbIUS MU HX
COCAMHEHU B COOTBETCTBUM C TMOJIO)KEHHEM 3JieMeHTOB B [lepuoanueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

Crpoenue BeliecTBa: BHAbBl XHMHUYECKOW CBA3U. THIBI KPHUCTATUTMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKH
U BHJIa XUMUYECKoU cBsi3u. Kiaccudukamnus 1 HOMEHKIATypa HEOPTaHUIECKUX
BelIeCTB (MEXKIyHApOAHAas M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAILIMXCS K  PA3JIMYHBIM  KJlaccaM  HEOpPraHMYEeCKUX  COEIUHEHUH,

FCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukamuss XuMUYeCKUX PEaKIri M0 pa3INYHbIM MPU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B pEaKIUH BEIIECTB, MO TemioBoMy 3d¢eKry, Mo
M3MEHEHUIO CTETEeHEH OKMCICHUS XMMUYECKHUX DJIEMEHTOB, MO0 0OpaTHMOCTH,

[0  yYacTUIO  Karajau3aropa). OK30- M OHAOTEPMHUYECKHE  peaKIuH,




TepMOXUMHUYECKHEe ypaBHeHUs. [IoHATHE 0 CKOPOCTH XUMHUYECKOM peaklnuu

1.4

[Tonsitue 00 0OpaTUMBIX M HEOOpPATHUMBIX XMUMHUECKUX peakuusx. [loHsTtue o
TOMOTEHHBIX M TE€TEPOreHHBIX peakiusax. [IoHsATHe 0 XUMUYECKOM PaBHOBECHUHU.
@daxTOphl, BIUAIOIME HA CKOPOCTh XHMHMYECKON pEakIUu U MOJOKEHUE

XUMHYCCKOTO paBHOBCCHUA

1.5

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE  PEAKILIMH, AJIEKTPOHHBIN  GaylaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHEe  ypaBHEHMMH
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUMH C HCIOJb30BaHUEM METOoJa

AJIGKTPOHHOTO OallaHca

1.6

Teopust AMEKTPOIUTUUECKONW TUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AMCCOLMALIMM BEUIECTB C Pa3IMYHBIMU BUJAMU
XUMUYecKoi cBsa3u. Ctenenp nucconuanuu. CUabHBIE U cIa0ble JIEKTPOIUTHI.
Peakiuu monHoro oOMeHa. YcCloBUs MPOTEKAaHUs pPEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE U COKpaUI€HHbIE HOHHBIE ypaBHEHMs peakuui. CBoilcTBa KHUCIIOT,
OCHOBAaHMM M COJIEM B CBETE TPEICTAaBICHUNU 00 AIEKTPOTUTHICCKOMN

AUCCOIIMalI . KauecTBeHHEIE PCaKM HAa UOHBI. ITonsatue o THAPOJIN3C coyen

1.7

XUMHAYECKUN DKCHEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTAJUIMYECKHUX
pEmETOK HEOPraHWYECKUX BEIECTB — METAUIOB M HEMeTaioB (Tpadura u
ayiMasa), CIOKHBIX BEHIECTB (XJIOpUAA HATpusl); HCCIEAOBaHUE 3aBUCUMOCTU
CKOPOCTH XUMHUYECKOW PEaKIUU OT BO3JICHCTBUS pPA3NIMYHBIX (HAKTOPOB;
HCCIEOBAHUE  DJIEKTPONPOBOAHOCTH  PAcTBOPOB  BEILIECTB,  IpoLecca
JUCCOLIMAIIMM  KUCJIOT, MIejdoued M cosel (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB); TMPOBEJACHUE OIBITOB, WIIIOCTPUPYIOIMINX MPU3HAKU
MPOTEKaHUsl peakluii HOHHOTO 0OMeHa (0O0pa3oBaHUE OCa/Ka, BhIIEICHHE Ta3a,
o0pa3oBaHWE BOJbI); OIBITOB, WLTIOCTPUPYIONIMX MPUMEPHI OKUCIUTEIHLHO-
BOCCTAHOBUTENBHBIX peakuuil (TOpeHue, peakiuu pa3joKEHUs, COCAUHECHUS);
pacro3HaBaHUE HEOPraHMYECKUX BELIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKIIUN

Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aa4

Hemeramie! 1 ux COCAUMHECHUA

2.1

OOmiast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u pU3NUecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHE CBOMCTBA Ha IpuUMepe XxJjopa
(B3auMOJIEHCTBUE C METalyIaMM, HEMETalaMH, IejaodamMu). XJIOpOBOJOPOX.
ConsHas KuCI0Ta, XUMUYECKHE CBOICTBa, MOJyuyeHue, IpuMeHeHue. Jlelictue

XJIopa U XJOpOBOAOPOJia HAa OpraHM3M 4YCJIOBCKaA. Baxneiniue XJIOpUAbl U UX




HaxO0XJIEHWE B MPUPO/IS

2.2

O6mrast xapaktepucTuka smeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u pu3NYecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KHCIOpOJa U cepbl. AJIOTPOIHbIE MOAU(UKALNN
KHCIIOpoJa U cepbl. XMUMHUYECKUE CBOMcTBa cepbl. CepoBOIOpON, CTPOECHME,
¢usndeckne W XUMHUYECKHe CBOMCTBA. OKCHIBI Cepbl KakK IPEICTABUTEIH
KHUCTIOTHBIX OKCHAOB. CepHasi KHCIIOTa, (hU3MUYECKHE U XUMUYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kiacca KUCIOT U crenupuueckue). XuMHUECKUe
peakiuu, Jekallie B OCHOBE MPOMBIIUIEHHOTO CIocoba MOJydeHHUs CepHOM
kucnothl. Ilpumenenune. Coinn cepHOM KHMCIOTBHI, KA4eCTBEHHAs peakLus Ha
cynbdaTr-uoH. HaxoxxneHue cepbl U €€ COeTUHEHHM B MpHpojae. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOUIeH Cpellbl COCTUHEHUSIMHU cepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CITIOCOOBI €T0 MPEI0TBPAIICHHS
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OOmiast xapakTepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIC CTCIICHU OKUCJICHUSA. A30T, paCIPOCTPAHEHUE B PUPO/IE,
dusznyecKue U XUMHUYECKUE CBOMCcTBAa. KpyroBopoT a3ora B mpupoje. AMMHUAK,
ero gu3nyeckre W XUMUYECKHUE CBOMCTBA, MoNydeHue U mpumeHenue. Comm
aMMOHHUA, HX (QU3NYECKUE U XUMHUYECKHUE CBOWCTBA, MPUMECHEHHUE.
KauecTBenHast peakuusi Ha HOHbI aMMOHUS. A30THasi KHUCIIOTa, €€ MOJy4YeHUE,
dbusznyeckue W XUMHYECKHE CBOicTBa (00IIMe Kak TMpeCTaBUTENsl Kiacca
KHCIOT W crnenuduueckue). Vcnonap3oBaHHE HUTPATOB W COJICH aMMOHHUS B
KaueCcTBE MHHEPAJIbHBIX yIOOPEHHH. XUMHUYECKOE 3arps3HCHHE OKpY Karomien
Cpelibl COeIMHEHUSIMU a30Ta (KUCJIOTHBIE JTOXK/IU, 3arpSI3HEHUE BO3yXa, MOYBbI

1 BOJI0OEMOB)
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docdop, amrorponubie Moaudukamuu docdopa, Gu3nUecKrne U XUMHIESCKUE
cBoictBa. Oxcupn ¢ochopa(V) u dochopHas kuciaora, (uzndeckue u
XUMUYECKHUE CBOWMCTBa, moiydeHue. Vcmonmb3oBanue ¢docharoB B KauecTBe

MHUHEpaJIbHBIX YA0OpEeHUH

2.5

Obmas xapaktepuctuka 31meMeHTOB I[VA-rpynmbl. OcoO€HHOCTH CTPOCHHS
aTOMOB, XapakTepHblE CTENEHH OKUCICHHs. YTIJIepoJ, aJUIOTPOIHbIE
Moaudukanuu, pacrnpocTpaHeHHe B MpUpoae, (U3HUECKHe U XUMHYECKHE
cBoiicTtBa. Aacop6mus. Kpyrosopot yriepoaa B npupoae. OKcuasl yriepona,
X (usnMueckre U XUMHUYECKHE CBOMCTBA, NEHCTBHE HA YKUBbIE OPraHU3MBI,
MOJIYYCHHUC U IMPUMCHCHHUC. DKOJIOTUYECKUE HpOGJIeMLI, CBsI3aHHBIC C OKCHIOM
yriepona(lV); rumoresa rino0anbHOTO TOTETUICHHUS KIWMAaTa; MapHUKOBBIMA

spdexT. YrompHas KuciaoTa M €€ coid, HMX (U3MYECKHMEe M XUMHYECKUE




CBOICTBa, MoJyuyeHHe W npuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIICHHOCTH U

CEJILCKOM XO35HCTBE

2.6

IlepBoHauabHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAaK O COEIUHEHUAX
yriepofa (MeTaH, 3TaH, JTWIEH, AaleTHJIEH, A3TAaHOJ, TJIMLEPUH, YKCYCHas
kucnota). Ux cocraB m xummueckoe crpoeHue. llonstne o Oumonorumuecku
BaXHBIX BEILIECTBaX: )XMpaX, OelKax, yrieBoJaX — U UX pOJU B JKU3HHU
yenoBeka. MarepuaabHOE€ €IUHCTBO OPraHMYECKUX M HEOPraHWYECKUX

COETUHEHUN

2.7

Kpemuuii, ero ¢usuueckue © XHUMHUYECKHE CBONCTBA, IMOJYYCHUE U
npumeHenue. CoeauHeHUst KpeMHHs B mpupoze. OOuiue mpencraBieHus o0
okcuze kpemHusa(IV) u kpemuueBol kuciaore. CHIMKAThI, MX UCIOJIb30BAaHUE B
OBITY, MEIUIIMHE, MPOMBIIICHHOCTH. BaykHele cTpouTenbHbIE MaTepUabl:
KepaMHKa, CTEKJO, IIEMEHT, OeToH, jkene300eToH. [IpobOnembr Oe3o0macHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPpUAJIOB B HOBCG,Z[HGBHOIZ KHN3HU

2.8

XUMHUUECKUN HSKCHEPUMEHT: H3y4YeHHE 00pa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJIIHOWM KHCJIOTBI; IIPOBEJCHUE KAYECTBEHHBIX PEAKLUMN Ha XJIOPH]I-
MOHbl M HAOJIOJCHHWE NPU3HAKOB HUX IPOTEKaHMS; OIBITBHI, OTPAXKAIOIINE
¢u3nueckrne 1 XUMUYECKHUE CBOMCTBA TaJIOTE€HOB M UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJIEHHE C 00Opa3laMH XJIOpUI0B
(raJloreHUI0B); O3HAKOMJIEHHE C oOpaslaMu ceppl U €€ COEIUHEHUSIMHU
(BO3MOKHO  MCIOJB30BAaHME BHIECOMATEpPHAIOB); HAOIIOAEHUE IIpolecca
o0yrJIMBaHUs caxapa NoJ ACHCTBHEM KOHUEHTPHUPOBAHHOM CEPHOI KHUCIIOTHI,
M3yYeHHE XMMHUYECKUX CBOMCTB pa30aBIICHHON CEPHOM KUCIIOTHI, MIPOBEACHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH M HaONIOAEHUE TIpHU3HaKa €€
MPOTEKAHUS; O3HAKOMJICHHE C (PU3UUECKUMH CBOMCTBAMH a30Ta, hocdopa u ux
COEIUHEHHH (BO3MOXHO HCIIOJIb30BAaHHWE BHJEOMATEpPHANIOB), O00pa3laMu
a30THBIX U QochOpHBIX yIOOpEeHUi; MmosyuyeHue, cooupanue, pacrno3HaBaHue U
U3y4YEHHE CBOMCTB aMMMaKa; IpPOBEJAECHHME KAaueCTBEHHBIX pEaKUMi Ha HOH
aMMOHMsI W (Qochar-uOH M U3yyEHME TNPU3HAKOB UX MPOTEKAHU,
B3aMMOJIEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBHI C MEIBIO (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); M3Y4YEHUE MOJENeH KpUCTAIUIMYECKUX
pemwiéTok anmasza, Trpadura, ¢yJulepeHa; O3HAKOMJIEHHE C IPOLIECCOM
azcopOLMU PACTBOPEHHBIX BELLECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTUBOIa3a; IOJIy4eHHe, COOMpaHHe, PACIO3HABAHWE W H3yYEHHE CBOMCTB

YIJTICKUCIIOTO0 Ta3a;, MNMPOBCACHHUC KadYCCTBCHHBIX peaKuHﬁ Ha Kap60HaT- n




CUJIMKAT-UOHBI W H3YYCHHUC IIPU3HAKOB HMX IMPOTECKAHHSA, O3HAKOMIICHHE C
HpOI[yKLIPIGfI CHIIMKATHOM IMPOMBIINIJICHHOCTH; PCIICHUC 3SKCIICPUMCHTAJIbHBIX

3aJa4 110 TEMC «Baxxnene HeMeTaIIbl U UX COCANHCHUA»

MeTannsl ¥ BX COSIMHCHUS

3.1

OOw1ast XxapakTepUCTUKAa XMMUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nosnoxenuss B Ilepuonmueckoin cucreme xumudeckux onemeHtoB J[.H.
MeneneeBa u ctpoeHus: atomoB. CTpoeHue MeTauioB. MeTauindeckas CBsA3b U
METAJJINYECKasi ~ KpUCTAJIMYecKass pemeTKa. OIEKTPOXUMHYECKHH  psif

HaIPsKEHUN METaJlIOB

3.2

du3nveckre ¥ XUMUYECKHE CBOWMCTBAa MeTauioB. OOIue criocoObl OTyYeHUS
MeTaisioB. [loHsTHE 0O KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, 9yTYH, TIOPATIOMUHUN, OPOH3a) U UX IPUMECHECHHE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[lenounble MeTaybl: nosnoxeHue B llepuoanydeckoil cucTeMe XHUMHYECKUX
aneMeHToB [[.M. Menneneesa; CTpo€HHE UX aTOMOB; HAXOXICHUE B IIPUPOJE.
duznyueckre ¥ XMMUYECKHE CBOMCTBA (Ha mMpuMepe HaTpus U Kaiusi). OKCHIIBI 1
TUAPOKCUIBI HATpusi W Kanusl. [IpuMeHeHue IIEeTOYHbIX METAIOB U HX

COE€NIUHEHUN

3.4

[llenoyno3eMenpHbIE  METAIbl MarHuii W KaJIbIUM: IIOJOXKEHHE B
[Tepuoanueckoit cucreme xumuuyeckux emeHToB .M. Menzaeneesa; ctpoenue
WX aTOMOB; HaxOXJeHHe B mpupojac. PuU3nuecKne U XHUMHUYECKHE CBOKCTBA
MarHusi ¥ Kajablidsa. BakHelime coeauHEHHUs KanbIUs (OKCHUI, THUAPOKCHII,

conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomyHui: nonoxenue B llepuoguueckoll cuUcTEME XMMHUYECKHX 3JIEMEHTOB
J.1. MenneneeBa; CTpoeHHWE aToMma; HaXOXACHHE B mpupone. Pusznyeckue u
XMMHYECKHE CBOMCTBA aIFOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHUIA U THIPOKCH/IA

AJIFIOMHHUA

3.6

Keneso: nonoxenue B [leproanueckoi cuctreMe XUMUYECKUX 3ineMeHToB [[.1.
MeHneneeBa; CTpoeHHUE aTOMa; HaxoXKJeHue B mnpupoae. Duznueckue u
XUMUYECKHEe CBOMCTBa jxene3a. Okcuapl, ruapokcuanl u conu sxeneza(ll) u

xene3a(lll), ux cocras, CBOICTBA U MOTyUYEHUE

3.7

XUMHUUECKUH SKCIIEPUMEHT: 03HAKOMIJIEHHE ¢ 00pa3liaMi METaJuIOB U CILJIABOB,
X (PU3MYECKUMHU CBOMCTBAMHU; U3YyUYEHHUE PE3yJIbTATOB KOPPO3UM METAIIJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), 0coOeHHOCTeH

B3aUMOJICMCTBUSL OKCHJA KaJbllMsi M HATpus C BOAOW (BO3MOXKHO




UCTIOJIb30BaHUE BUACOMATEPHAJIOB); HCCIIEOBAHUE CBOWMCTB JKECTKOW BOJBI;
mpolecca TOpeHUs JKeleza B KHcIopoae (BO3MOXKHO — HCIIOJI30BAHUE
BHJICOMATEPHAJIOB); MIPU3HAKOB MPOTCKAHHUS KAYSCTBCHHBIX PCAKIIUN HA HOHBI
(marnusi, kanpliys, amomuHus, uHKa, xenesa(ll) u sxenmeza(Ill), memu(Il);
HAOJI0/ICHUE M ONMCAHUE MPOIECCOB OKPAIIMBAHUS IUIAMEHU MOHAMHU HATpPHS,
Kajqus W Kajdblusg  (BO3MOXKHO  KCIIOJIb30BAaHHE  BUICOMATEPUAIIOB);
uccienoBare aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHUHHS M THAPOKCHUIA
[IUHKA; PEHICHUE KCIIEPIMEHTAIBHBIX 33/1a4 10 TeMe «BaxxHelme MeTauibl 1

HUX COCAUHCHU

XuUMHA ¥ OKpYyXKarolas cpeaa

4.1

HoBsie maTepuansl u TexHosioruu. Bemectsa m Marepualibl B MOBCEIHEBHOM
KW3HU 4YeloBeKka. XUMHUA U 310pOBbe. be3onacHoe MCnosib30BaHUE BEUIECTB U
XUMHUYECKUX peakiuii B ObITy. IlepBas momomis Mpu XUMHUYECKUX OXKOTaxX W

OTPABJICHUAX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TPaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxkatomeit cpenpl [1JIK. Ponb Xumun B perieHu 3KOJIOTHYECKUX MPOoOIIeM.
[IpupoaHble WCTOYHHMKH YTIIEBOJAOPONOB (yroib, NPUPOAHBIA Ta3, HE(TH),

MPOIYKTHI UX MEepepaboTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XHUMHAYECKUH OKCIICPUMCHT:. U3YUYCHHC O6pa3I_IOB MaTCcpraioB (CTGKJ’IO, CIIJIaBbI

METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHWUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBaHNS K MPEAMETHBIM pe3yJabTaTaM
0230BOro yPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
NMPOrpamMMbI OCHOBHOT0 0011ero o0paszosanust Ha ocHoBe PT'OC

1

Hpe,Z[CTaBJ'IeHI/ICI

1.1

0 TMO3HAaBAaEMOCTU SIBICHUM MPHUPOABI, MOHUMaHHE OOBEKTUBHOMI
3HAYUMOCTH OCHOB XMMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeHl KyJIbTYpbl M MPAKTHUECKON
NESATEIbHOCTH 4YENIOBEKa B YCIOBUSAX COBPEMEHHOTO OOINECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPEAN AJPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX MCTOAax IMO3HAaHHWsA, B TOM YHUCJIC SKCIICPUMCHTAJIIBHBIX U
TCOPCTUUYCCKUX MCTOAAX HUCCICAOBAHUA BCIICCTB U HUIYUYCHUA
XHUMHUYCCKUX peaKuMﬁ; YMCHUC HCIIOJIb30BAaTh MOIACIN JUIA

00BsACHEHHS CTPOCHUS aTOMOB H MOJICKYJI

1.3

o cepax npodeccHoHaTBHON AEATETHHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTIDKEHHSIX
XMMHUYECKOH HAyKd, YTO IIO3BOJHMT OOYYalOIIMMCS pPaccMaTpHBATh
XMMHIO Kak cepy cBoeit Oynymieil nmpodeccuoHalbHON AesITeTbHOCTH
U chenaTh OCO3HAHHBIM BHIOOP XMMHHU KakK NMPOQMIBHOTO INpeaMeTa

TIpH MIePEX0/i€ Ha YPOBEHb CPEAHETO 001ero 0o0pa3oBaHMUs

BianeHune cucrteMoil XMMHMYECKMX 3HAHMM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIKOYACT:

2.1

BOKHEHIINE XUMHYECKHE IIOHATHSA: XUMHYECKHH D3JIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, NMPOCTOE U CIOXKHOE BEIIECTBO, OJHOPOJAHAs U
HEOIHOPOJHAsT CMeCh, OTHOCHTENBHBIE AaTOMHAas M MOJEKYJISIpHAs
MAaccChl, KOJMYECTBO BEUIECTBA, MOJIb, MOJISIpHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTAa, OCHOBaHHE, CONb (CpemHsisl), XUMHUYECKas
peakiys, peaKuuH COCIWHEHUs, PEaKIUU pPa3JIOoKeHUsS, PpEaKIHn
3aMEIeHUs, PeaKIuu OOMeHa, TeIuIoBOM 3((EeKT peakuuu, 3K30- U
SHJIOTEPMHUUECKHE PEAKIMH, PACTBOP, MAcCOBasi AOJS XUMHUYECKOTO
dNIeMEHTa B COSMHEHUH, MacCOBasl IOJIsl ¥ POLICHTHAs! KOHIICHTPALUsI

BEILIECTBA B PAaCTBOPE, PO aTOMa, DJICKTPOHHBIH CJIOH aToMa, aTOMHasI




opOuTanb, paguyc aroMa, BaJCHTHOCTb, CTENEHb OKUCIICHMS,
XUMHYECKasl CBSI3b, JJIEKTPOOTPULIATEIILHOCTD, NOJISIPHASL U HETIOJIApHAs
KOBAJICHTHAsI ~ CBA3b, HWOHHAs  CBS3b, METAJUIMYECKAs  CBS3b,
KpUCTAJUIMUECKast pelérka (aToMHas, MOHHAs, MeTaUInuecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHMUOH, 3JIEKTPOJIUT U HEIJIEKTPOJIUT,
NIEKTPOJIUTUYECKAs] ~ TUCCOLMALMs, PpEaKUMd HMOHHOrO  OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKLUM,  OKHUCIUTEIb U
BOCCTAHOBUTEINIb, OKHCICHHE W  BOCCTaHOBJICHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEaKIuy,
CKOpPOCTb XUMHYECKOW peakuuu, Katanmsarop, IIJIK, xoppo3sus

MCTAJJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAraroife 3aKOHbl XMMHHU: 3aKOH COXpPAHEHHs MaccChl,
nepuoanyeckui 3axkoH J[.M. MenngeneeBa, 3aKOH ITOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘aI[pO
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TCOpUHU XHUMHU: ATOMHO-MOJICKYJISIpHAA TCOPHU, TCOPUA

BHGKTpOHHTHqCCKOﬁ Jucconuanumn

Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOUAOLIEH:

3.1

YMCHUE IMMpaBUJIBHO HUCITIOJIB30BAaTh HN3YUCHHBIC BCIIIECTBa u
Marepuaibl (B TOM 4YHCIE MHHEpaJbHbIC YJAOOPCHHS, METallbl U
CIUIaBbl,  IPOAYKTHl  MEPepabOTKM  MPHUPOJHBIX  HCTOYHHKOB
YIJIeBOOPOAOB (YTIJisA, MPUPOIHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO3HﬁCTBC, Ha MPOU3BOACTBC U IIOHMMAHUC 3HAUCHUA KUPOB, 6€HKOB,
yIJIEBOAOB [UISI OpraHW3Ma 4YeJOBeKa; yMEHHE MPOTHO3UPOBATH
BJIMSIHUE BEIECTB M XMMUYCCKHUX TIPOIIECCOB HA OPTaHU3M YeJIOBEKa U

OKpY KaroIlyI0 IPUPOJIHYIO CPEy

3.2

YMCHHUEC HUHTCTPUPOBATL XUMHUUYCCKHUC 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

3.3

HaJlM4ue OmbITa paboThl ¢ PAa3IUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
N0 XMMUHM (HayyHass M HAy4yHO-TIONYJISIpHAsl JIMTEpATypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHUBHO OLICHUBATh HH(bOpMaL[I/IIO O BCIICCTBAX, HX
IMPEBpPAILICHUAX n MPAKTUICCKOM MPUMCHCHUUN n YMCHUC

HMCIOJb30BaTh €€ s peICHUsA y‘le6HO-H03HaBaTeJ'IBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH TOHATHHHOI'O alIapara M CHUMBOJIHNYCCKOI'O

sA3bIKa XMMUH JUIsL COCTaBJIeHUs (OpMYJ HEOPraHWYECKHX BEIIECTB,




YpaBHEHUN  XUMHUYECKUX  pEAKUHUi; OCHOBAMH  XHUMHYECKOMU

HomeHnkarypsl (IUPAC u TpuBHanbHOiN)

YMeHue oOBSCHSATH CBSI3b MOJIOKEHUs 3NeMeHTa B [lepuoamdeckoit

CUCTEME C YHUCJIIOBBIMHU XApPaKTCPHUCTHUKAMHU CTPOCHHA aTOMOB

5 XUMHUYECKUX DJIIEMEHTOB (COCTaB H 3apsan sapa, oOllee YuciIo
9JIEKTPOHOB), pPACHPEEICHUEM DJJIEKTPOHOB IO DHEPreTHUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MIEPUOIOB, KATHS U KaIbIUs
[IpencraBnenrie 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWMCTB
XUMUYECKUX DBJIEMEHTOB (paJnyC aroma, 3JIEKTPOOTPHUIATEIILHOCTB),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TIOJIOKEHHUS DJEMEHTOB B
[lepuoanueckoir cucreMe (B MajblX NEpUOJAX U TJIABHBIX
MOATPYMIAx) U JIEKTPOHHOTO CTPOCHUS aTOMa

7 YMeHne KiraccupuIimpoBaTh:

7.1 XUMHUYECKHE DJIEMCHTBI

7.2 HEOpPraHWYECKUE BEIeCTBA

7.3 XUMHYECKHUE PEaKIun

8 YMeHue onpenensrth:

S 1 BaJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKUX DIIEMEHTOB, 3apsi

’ HOHA

%o BUJl XHMHUYECKOW CBSI3M W THUI KPUCTALINYECKOH CTPYKTYpHl B

. COCAUHCHHSIX

8.3 XapakTep cpeibl B BOJAHBIX PACTBOpPaX BEUIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTEIIb 1 BOCCTAHOBUTEIIH

9 YMeHue xapakTepru3oBath (PU3HMUECKUE U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOJZ, O30H, BOJOpOA, Tpadur, anmas,

9.1 KpeMHUH, a3oT, (ocdop, cepa, xjop, HATPUH, Kaaui, MarHui,
KaJIbIIUN, aTFOMUHUAM, JKEJIe30)
CIIOHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX pPacTBOpPOB (BOIa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOA, OKCHUIBI M THAPOKCHIIBI

99 metamoB [-ITA rpynn, amromunus, menu (II), munka, xeneza (II u

' I11), oxcuner yraepona (II u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV u VI), cepuucras, cepHas, a30TUCTas, a30THaf,
(docdopHas, yroiapHasi, KpeMHHUEBAsI KHUCIIOTA U X COJIH)

9.3

IIPOIrHO3UPOBATH n XapaKTCPHU30BaAThb CBOMCTBa BCIICCTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, NPUMCHCHHE BCHICCTB B
3aBUCUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE U MIOHHbIE YPaBHEHUS peakUuid, B

10
TOM YHCIIE:
10.1 peakiuit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINA
103 WUTIOCTPUPYIONINX ~XUMHUYECKUE CBOWCTBA H3YYCHHBIX KJIACCOB
' (Tpymim) HEOPTaHMUYECKHUX BEIIECTB
10.4 MOJITBEPKJAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEXK1y HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUETHI):
1 OTHOCUTENFHYI0 MOJIEKYJISIPHYIO M MOJSIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJFO XHMHYECKOTO 3JIEMEHTA B COCTMHEHUU
11.2 MAacCCOBYIO JIOJIFO BEWIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00hEM ra3oB
114 [0 YpPaBHEHHUSM XHMHUYECKHUX pPEaKIUl M HaXOAUTh KOJUYECTBO
' BelecTBa, 00BEM M MacCy peareHTOB WM MPOIYKTOB PEaKIIuu
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TO3HaHWs  (HaOJIO/IeHUE,
121 H3MEpEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE) IIPU U3yUYEHUH BEIIECTB U
' XUMHUYECKUX SBIIEHUH; yMeHHe chopMynupoBaTh mpodlieMy U
MIPEITIOKUTH MYTH €€ PEIICHUS
122 O0e3omacHOM pabOThl ¢ XUMHUYECKHMHU BEIIECTBAMH, XHUMHYECKOM
' NOCyA0H U TabopaTOpPHBIM 000pYAOBAHUEM
MpaBHJIaMy O€30MaCHOTO OOpAIlIEHUs C BEIIECTBAMU, UCTIOIh3yEMbIMU
B IMOBCEAHCBHOW JKU3HHM, NMPABUIAMH TIOBEJICHUS B IICIIIX COCPEHKCHHIS
13 3I0pOBbS U OKPY>KaIOILIEH MNPUPOTHON cpeibl; MOHMMaHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHSI HA J>KUBBIC OPTraHU3MBI OINPEACTEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHUS U MPENOTBPALICHUS WX BPEIHOTO
BO3JICUCTBUS
3 Hannune mpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIICCTBIICHUS
CIIEYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 M3y4YeHHUE U onmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/I‘-ICCKI/IMI/I u XUMHNYCCKHUMU SABJICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOUINE MPU3HAKU MTPOTEKAHUS XUMHUECKUX peaKIni

13.2

HN3Y4YCHUC cIoco0oB pasaciIiCHUsA cMmeceit

13.3

INOJIYy4YCHHUE KHUCJIOpOAa U U3YUCHHC Cro CBOﬁCTB; IMOJIy4YCHHUEC
BOOOpOJa U M3YUCHHEC €TO CBOﬁCTB; IMMOJIYYCHHUEC YTJICKHUCIIOTO rasa u

W3y4YEeHHE €ro CBOICTB; MOTyYeHHEe aMMUaKa U U3y4YeHHe ero CBOMCTB

13.4

INPUTOTOBJICHHE PACTBOPOB C OMNPENCIEHHOM MaccoBOil monei

pacTBOPEHHOTO BEILIECTBA

13.5

IPUMEHEHUE WH/IMKATOPOB (;makmyca, METHIIOpaHKa u
(dbenondTanenHa) s ONMpENCICHUS XapaKTepa Cpeabpl B pacTBOpax

KHUCJIOT U LIejo4ei

13.6

HCCIEIOBAHUE W  ONMCAHME CBOWCTB HEOPraHMYECKUX  BEILECTB
Pa3IUYHBIX KJIACCOB; M3YYE€HUE B3aMMOJCUCTBUS KHUCIOT C METAJlJIaMH,
OKCUJAMHM  METAJUIOB,  PaCTBOPUMBIMM WU HEPACTBOPUMBIMU
OCHOBAaHUSAMH, COJISIMH; [OJYyYEHHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeETajula JPYTMM M3 pacTBopa  COJIH;
ucclieJoBaHne aM(OTEPHBIX CBOWCTB THAPOKCHIOB ATIOMUHUS U

LIUHKA

13.7

PCHICHUC SKCIICPHUMCHTAJIBHBIX 3aJa4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTraHNYCCKUX COCHHHGHHﬁ)); ((BJICKTpOJII/ITI/I‘IeCKaSI
JUucconuanus, «Baxneimue HeMeTaIbl W HX COCAUMHCHU A,

«Baxneiimnye MeTajIbl U UX COCTUHEHUS

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPU3HAKU
MPOTEKaHUsI peakluii MOHHOrO0 OOMEHA; KaueCTBCHHBIC PCAKIUH Ha
NPUCYTCTBYIONIME B BOIHBIX PAacTBOpaX HOHBI: XJIOPHUI-, OPOMHI-,
womua-, cymbdar-, docdar-, KapOOHAT-, CHIIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBI aMMOHWUS, MarHusl, KaJIbIs, aTFOMUHHUS,

Kenesa (2+) u xkenesa (3+), meau (2+), IMHKA

14

YmMmenue:

14.1

NpPEACTaBIATh Pe3yJbTaThl OKCIIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaOJIMIl M BBIABIATH 3MIIMPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXIy PeabHO HAOII01aeMbIMH XUMUYCCKUMU
SBJICHUSIMU U TPOIIECCaMU, MMPOUCXOIAIIMMH B MaKpO- U MUKPOMHDE,

OOBSICHATH IPUYHUHBI MHOT000pa3Hsl BELIECTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

HCpBOHaanIBHLIC XUMHNYCCKHUEC ITOHATHUA

1.1

UucTteie BemecTBa u cMecu. CiocoObl pa3fieiieHus: cMecei

1.2

ATOMBI © MOJICKYJIBI. Xumuueckue diieMeHTbl. CHMBOJIB  XUMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA.

1.3

XuMuueckast Q)opMyna. BajieHTHOCTE aTOMOB XMMHYECKUX 3JIEMEHTOB. CTeNneHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTellbHAsg aTOMHAas Macca.
OTHOCHUTENBHAS MOJICKYJIAIpHass Macca. MaccoBas 101 XUMHYECKOI'0 3JIeMEHTa

B COCAMHCHNU

1.5

KonuyectBo BemectBa. Moabs. MomsipHas macca. MomsipHblii 00b€M Ta3o0B.

BzanmocBs3b KOJIMYCCTBA, MACChI 1 YHUCJIa CTPYKTYPHBIX €IMHUI] BCIICCTBA

1.6

du3nyecKkue M XUMHYECKHE SBJICHHMSA. XHMHUUECKas pe€akuusa u eé IIPHU3HAKH.

3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMUUECKUE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMUYECKHUX JJIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonuueckuii 3akoH. [lepuoguueckast cucrema XuMU4Yecknux sneMmeHToB J[.1M.
Menpneneesa. Ilepuoast u rpynmnsl. OU3MYECKUN CMBICI MOPSAIKOBOIO HOMEPA,

HOMEPOB Mepro/ia U TPYIIIIbI dJIEMEHTa

2.2

Ctpoenne aromoB. CoctaB aToMHBIX snaep. M3oromnbl. Dnexktponbl. CTpoeHue
ANEKTPOHHBIX  00O0JOYEeK aTOMOB TMepBbIX 20 XUMHYECKUX DIEMEHTOB

[Tepuonuueckoii cucremsl .M. Menaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kalus, Kajablus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIBHOCTH,
METANIMYECKUX W HEMETAJUIMYECKUX CBOMCTB) M HUX COEAMHEHUH B
COOTBETCTBMM C TMIOJOKEHHEM »3JIeMeHTOB B Ilepmonnueckoid cucreme u

CTPOCHUECM HUX ATOMOB

Crtpoenue BeriecTra

3.1

Xumuueckass cBi3b. KoBanmeHTHas (MOJsIpHAsT MW HEMOJISApHAsi)  CBSI3b.

QHGKTpOOTpI/II_[aTeHLHOCTB XUMHNYCCKHX JJICMCHTOB. Honnas CBA3b.




Metannnyeckas CBI3b

3.2

Tunel kpuctasaMueckux pemérok (aromHas, WOHHAsA, MeTaJuIMdecKas),
3aBUCUMOCTb CBOWCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH M BHIA

XUMHUYECKOU CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemetaibl u ux

COCOUHCHMUA. MerTaibsl 1 uX COCAUHCHUA

4.1

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKUX COCIUHEHHI: OKCHIOB
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecolieoOpa3yoIre; OCHOBaHUUM (UIENOYM W HEpPacTBOPHMBIE OCHOBAHMUS);
KACIOT  (KUCIOpOACOAepKauie ©  OeCKUCIOpOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJIEH (CPETHUX M KUCIIBIX)

4.2

duznyeckue MW XUMHYECKHE CBOMCTBaA MNPOCThIX  BCIICCTB-HCMCTAJJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnyueckue U XUMHUYECKHE CBOMCTBA IMPOCThIX BCUICCTB-METAJIJIOB: JIMTHUA,
HaTpusi, Kajlusd, Marovus W KaJiblUAd, aJIFOMHUHHA, KCJIC3A4. :‘)HGKTpOXI/IMI/I‘leCKI/II‘/'I

PsAI HAIPSDKEHUM METAJIIOB

4.4

du3nyecKkue U XUMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIIIOB!

XJIopoBoaopoaa, CCpoBOJOpOaa, aMMHAKa

4.5

dusnueckre M XMMHYECKHE CBOMCTBA OKCHUIOB HemeTawioB: cepwl (IV, VI),
azota(Il, IV, V), dochopa(Ill, V), yraepona(ll, 1V), kpemuus(IV). IlonyueHue

OKCHUJO0B HEMETAIJIOB

4.6

XuMuveckue CBOMCTBa OKCHIOB: MetaiwioB [A—IIIA rpymn, muaka, meau(Il) u

xeneza(ll, III). [Tony4yeHnne okCUAOB METAIIIIOB

4.7

XVMUYECKHEe CBOMCTBAa OCHOBAaHMU M aM(OTEPHBIX THIPOKCHUIOB (HA MpUMEpe
THUIPOKCUIIOB alIOMUHHS, Kene3a, IuHKa). [lomyuenue ocHoBaHuil U

aM(OTEPHBIX THAPOKCUIOB

4.8

OOmue XMMUYEeCKHe CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOU, CEpHOM, a30THOW, (GochOpHOH, KpPEeMHHEBOW, yrojbHOH. OcoObie
XUMHUYECKHME CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM M Aa30THOM KHCIOT.

[Tomyuyenue xucinot

4.9

OO6mue xuMu4YecKue cBoicTBa cpeHux coneil. [lomydenue comneit

4.10

[lonyyenne, coOupaHme, paclo3HaBaHWE BOJOPOJA, KHCIOPOJa, aMMHAaKa,

YTJICKUCIIOIO I'a3a B J'Ia60paTOpI/H/I

4.11

[Tonyyenne amMMuaka, cepHOM M a30THOM KUCIOT B MpoMbllUIeHHOCTH. OO1ue




CII0COOBI IMOJIy4YCHHA MCTAJIJIOB

4.12

I'eneTmyeckas CBA3b MCXKAY KiIaCCaMH HCOPTaHUYICCKHUX COG,Z[HHGHHI;'I

XUMHYECKHE pe€aKuuun

5.1

Krnaccudukanus XUMHUYECKUX peakluid MO pa3iHyHBIM MPU3HAKAM: [0 YUCITY U
COCTaBy Y4YaCTBYIONIMX B PEAKIMU BEIISCTB, IO TEIUIOBOMY 3(deKTy, o

H3MEHEHHIO CTEIICHEH OKMCIICHUS XUMUYECKHX YJIEMEHTOB

5.2

TernoBoii 3pdekT XUMUYECKON peakIiK, TEPMOXUMUYECKUE YpaBHEHHs. DK30-

U DHAOTEPMUYECKHUE peakMy. TepMOXUMUYECKUE YPABHEHUS

53

OKHCIUTEIFHOBOCCTAHOBUTEILHBIC pCaKknuu. OKHCIUTEIN U BOCCTAHOBHTCIH.
Hpoueccm OKHUCJICHUA n BOCCTAHOBJICHMUA. :‘)HCKTpOHHBIﬁ OanaHc

OKHUCIUTEIIFHOBOCCTAHOBUTEIbHOM pCaknuun

54

Teopus snekTponuTHUecKoi qucconuanui. KatuoHsl, aHHOHBI. DJIEKTPOJIUTHI U

HEDJICKTPOJINTEI. CuibHbIE U c1a0bIe SJICKTPOJIUTEIL. CreneHb JUccoanuu

5.5

PCaKHI/II/I HOHHOTO OOMeHa. YCJIOBHUSA IMPOTCKAHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE U COKPAILEHHBIC NOHHBIE YPAaBHEHUS PEaKLIUi

XHUMUS U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YesoBeka. besomacHoe
UCMOJIb30BaHUE BELIECTB M XUMMUYECKMX peakuuil B jabopaTopun u OBITY.

HepBa;{ nomMouib MMpu XUMHUYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHUECKOE 3arps3HEHUE  OKpY’KaloIIeW cpeapl  (KUCIOTHBIE  JTOXKAM,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MpeAoTBpAaIlEeHUs
[MpenenpHass momyctumas konmentpanus BemectB (IIJJK). Poms xumuu B
pelIeHUH DKOJIOTHYECKUX TpolsieM. VYCwieHne mapHUKoBoro 3d¢¢ekTa,

PaspymieHue 030HOBOI'O CJI0A

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIWIIMHE, MPOMBINIICHHOCTH W CEIbCKOM X03sicTBe. [IpuMmeHeHne
METaJJIOB M CIUIaBOB (CTallb, YYTYH, AIOpaIlOMUHUI, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX COequHEeHHM. [ToHSITHEe 0 KOPPO3UH METAIIOB, OCHOBHBIC

CHOCOOBI 3aIIUTHI KX OT KOPPO3UU

6.4

[IpuponHble UCTOYHHKHU YTIEBOJIOPOAOB (yroyib, MNPUPOAHBIN Tra3, HE(Th),

MPOYKTHI UX MepepaboTku (OCH3MH), UX POIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanbHbIC TOHSATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yriaepoaa (MeTaH, 3TaH, STUJICH, alleTHIEH, STaHOJI, TIIMLEPUH, YKCYCHas KUCIIOTa).

ITonsgrrie 0 OMOIOrMYECKH BasKHBIX BCHICCTBAX: KHPAX, 6em<ax, YIJICBOAAX — M UX




POJIA B ) KU3HU YCIIOBECKA

7 Pacuérer:
7.1 1o ¢popMysIaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) J10JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM ypaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET
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