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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTr0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QenepanbHOM paboueil MpPOrpaMMBbI
BOCIIUTAHUS U C YUETOM KOHLEMIINU MPErnoAaBaHus y4eOHOro npeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM Ha€T TPENCTABICHUE O IENsAX, OOIel cTpaTeruu
OOydYeHHs, BOCTIHTAHHS ¥ Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMH y4eOHOTO
npeamera, yCTaHABIIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeayCcMaTpUBAET PACIpPEACIEHUE €ro I0 KilaccaM M CTPYKTYPUPOBAHHUE IO
pazienaM M TE€MaM MpPOrpaMMbl IO XHUMHH, OIpPEIEISeT KOJIMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJlepKaHusl, PEKOMEHAYEMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHHUS] XHUMHUU C  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOYdYarolIuXCs, ONpPEAeNIieT BO3MOXKHOCTH —MpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TakKe TPEeOOBaHUN K
pe3ynbTaTam 00y4eHHUs] XUMUU Ha YPOBHE 1eel N3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIIErocss MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHUWE XUMHHM CIY>KUT OCHOBOM i (OpMHUpPOBAHMSI MHUPOBO33PEHUS
o0y4Jaromnierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpPYEMble XUMHUEW MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM U 00 SBOJIOIMU BEUIECTB B MPHUPOJIC, O IMYTAX PEIICHUS TI00aTbHBIX
npo0JjeM YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CBHIPhEBOM, HHEPTETHUECKOMH,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIEM 3IPaBOOXPAHECHHUS.

N3yueHne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH 171 CaMOpa3BUTUSI U
(dbopMUpOBaHUs KYJIBTYphI JINYHOCTH, €€ 00111el 1 QYHKIIMOHATBLHON T'PaMOTHOCTH;

BHOCHUT BKJaJ B (pOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
0o0y4arolmxcsi, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCIEPUMEHTAJBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B MPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEU(UKON HAY4YHOT'O MBIIUICHHS, 3aKIaJblBa€T OCHOBBI
LEJIOCTHOTO B3TJISIIa HA €AMHCTBO MPUPOJIBI U YETIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TarnoM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOIIUXCS;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTUUECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHWs B OOYYEHHHM XUMUU OOECTICUMBAIOTCS CIECIH(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUH Ha OMpeNeEHHOM dTane eé
pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO0 0Opa30BaHUS OPUCHTHPOBAH Ha
OCBOEHHE OOYYalOUUMHCS CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSITUUI
OPraHUYECKON XMMUHU.

CrpykTypa copepkaHusi MPOrpamMMbl MO0 XUMHUU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro moaxoja k e€ usydeHuto. CojepkaHue CKIaJbIBAETCS U3 CUCTEMBI
MNOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MIOHATHI O XUMHYECKON
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATENILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O0 YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonmnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUH aTOMA U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHUM 00 DJIEKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PAcCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JPYyromMy, BBITIONHAS (YHKIIUU OOBSCHEHHUS W MPOTHO3HPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOT0 MPUMEHEHUS U MOJy4YEeHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABJIECHUS] O XUMUYECKON COCTABIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOM NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
MeTo[aM TMO3HaHUA B Hayke. M3ydeHue XMMHUU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKalomUi MU,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3yyeHHUH XUMHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUKH OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTHU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTA YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUM,
JOCTYMHBIX O00O0OIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIEHNH K HAay4YHBIM METOJaM T[IO3HAHUS TMPH M3YUYCHHWH BEUIECTB U
XUMHUYECKUX peaKIui, B ((OPMUPOBAHUH M PAa3BUTUHU MO3HABATEILHBIX YMCHUN U
UX TPUMEHEHWHM B Y4eOHO-NO3HABATENbHOM M y4eOHO-MCCIIEI0BATEIhCKON
JESITeIbHOCTH, OCBOCHMM MpaBUJ OE€30MacHOrO OOpalleHHus C BELIECTBAMH B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)KHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (dopMHupOBaHME HHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITCIILHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs HA CHCTEeMAaTHYeCKOoe IMpUOOIleHUe
o0y4Jaromuxcss K CaMOCTOSATEIbHON IO3HABATENbHOM JI€ATEIbHOCTH, HAYyYHbBIM
METOJIaM TO3HaHMSI, (POPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUWY;

— o0ecrieueHne yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyUarOIITUMUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHMSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHBEPCAIbHOE 3HAUYCHUE IS
Pa3TUYHBIX BUJIOB JICITEILHOCTH;

— (dopmupoBanune oO0miell (QYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBICHATH U OICHUBATh SIBICHUS
OKPYXKAIOIET0 MHpA, WCIOJIb3Yysl 3HAHUS U ONBIT, MOJYYEHHBIE NMPU W3YYECHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHd MNpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYZIOBOU IEATEIBbHOCTH;

— (QopmupoBaHue y O0Oy4arOUMXCi TYMAaHUCTHUYECKUX OTHOIICHUH,
NMOHUMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH JKOJIOTHUYECKHU
1EeIecOo00pa3HOro TMOBEAEHUs B OBITY W TPYIAOBOM JEATENbHOCTH B IENAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOIIECH HPUPOLHOU CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpPOGWIS W HAMPABICHHOCTH JajbHEHIIEro
o0yJeHusl.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI H3YYEHUS XHMHUM Ha YpOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaniseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XuMHM B JKM3HU 4YellOBEKa. XUMUSL B CUCTEME HAYK.
Tena u BemecTBa. PU3NMUYECKHME CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
sneMeHTOB. [IpocThie U ClIoXKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmysa. BajaeHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAS aTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
COCIMHEHUHU.

KomnuecTBo BemectBa. Moib. MonsipHast Mmacca. B3auMocBsi3b KOJIIMYECTBA,
Macchl M 4HCIAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTUHECHUM.

du3NUecKue U XUMHUUECKUE SABJICHUSA. XUMUYECKasl peakiys U €€ MpU3HaKu.
3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEaAKIUi (COeIUHEHUs, PA3I0KEHUs, 3aMeIlleHUs, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XMMMYECKOHN MOCYA0H, MpaBWwiaMu paboThl B JIabopaTopuu U
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
¢uznuecknx CBOMCTB O00pa3IlOB HEOPTraHWYECKHUX BEIIECTB, HAOJIOCHHE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJCHCAIUS BOJbI) U XUMHYECKUX (FOPEHHE CBEUH, MPOKAJIUBAHUE
METHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOII0IeHuEe U
OMMCAHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) nmpu HarpeBaHwu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3y4YeHHE CIOCOOOB pPA3fElIeHUsl CMECEil: C MOMOIIbI0 MarHura, (puiIbTpoBaHUE,
BbINIApUBAaHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MMOBAPEHHOM
conmu, HaOMIOAEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  NPOBENCHHS  OIBITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MAaCChl, CO3JaHUE MOJENed MOJEKY
(I1apocTep>KHEBBIX ).

BaxHeilmue npeacTaBuTe M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — anemeHT u mpocTtoe
BelecTBo. HaxokaeHue kucimopoja B Tpupoge, (GU3MYECKHEe U XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [Ipumenenue xkucnopona. CrocoOsbl



MOJIyYEHUsT KHUCIIOpoJla B JabopaTopuud W MPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoJia B pupojie. O30H — alioTponHas Mou(uKamus KUCIopoa.

TemnoBoit 3¢pdHeKT XMMUYECKOW peakIih, TEPMOXUMHUUYECKHE YpaBHEHHUS,
9K30- U JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJIEHHE MapHUKOBOro 3¢ (ekTa, pa3pyiieHue 030HOBOTO CIOsI.

Bonopon — anemeHT UM mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupojae, (¢(U3MUECKHe U XHMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacy€rsl M0 XUMHUUYECKUM YPaBHEHUSIM.

Oduznueckue CcBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpbI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1074 BeEecTBa B pacTBOpE. XUMUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4YeioBeka. KpyroBopoTr Boabl B PUPO/IE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Kimaccudukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHIOB:  coneoOpa3ytonue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHbIE) U
HeconeoOpasyomue. HomeHnknatypa okcujoB. Du3udeckue U XUMUYECKHUE
CBOMCTBA OKCHIOB. [loydyeHne okcuaoB.

OcHoBanus. Kmaccudukanmss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknarypa ocHoBaHHMWA. PU3NYECKHE U XHMHYECKHE CBOMCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorel. Knaccudukarus kucinor. Homenknarypa kucior. ®Ouzudeckue u
XAMUYECKHE CBOMCTBa KuCIOT. Psang aktuBHoctu merayuioB H. H. bekerosa.
[TonydeHnue Kucior.

Comu. Homenknatypa cosieil. @U3M4YECKUE U XMMHUYECKHE CBOWCTBA COJIEH.
[Tonmyuyenue cosei.

I'eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEAECICHUE COJIEPKAHUS KUCIOPOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ ¥ U3YYCHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICUCTBUSL BEILIECTB C KHUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
npeKpaiieHusi ropeHus (moxapa), O3HAKOMJICHHME C oOpa3laMu OKCHIOB U
OMMMCaHHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHHE M H3Y4YCHUE
CBOMCTB Bogoponaa (ropeHme), B3amMoaeicTBue Bogopoaa ¢ okcumpom meau (1)
(BO3MOXXHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), HAOMIO/ICHNE OOpa3IlOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAHUE OCOOEHHOCTEW pPACTBOPEHHUsI BEUIECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOM J10JIell pacCTBOPEHHOrO BEIECTBA, B3aUMOJEHCTBUE BOJIBI C METajlaMu
(HaTprieM ©  KaiublieM) (BO3MOXHO HCIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHJUKATOPOB B PAacTBOpax KHUCIOT U IIEIOYEH,
u3ydeHue B3aumojeicTBus okcuaa memu (II) ¢ pacTBOpoM cepHOM KHCIOTHI,
KHCIIOT C METajulaMH, pPEaKUUid HeUTpanu3aluy, MOJIYYEHUE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI'0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad MO TeMme «BakHellne KiIacchl HEOPTraHUYECKHUX
COCIMHEHUN.

[Hepuognueckuit 3axkoH u Ilepuoaumyeckas cucremMa XHUMHYECKHUX
nemeHToB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIAacCU(UKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
IPYINaxX CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbIE METAILIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHbBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnoanueckuii 3akoH. [leppoanueckas cucreMma XMMHUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa.  Koporkomepuognass W JJUHHONEpUOAHAass  (OpPMBbI
[Tepuonnueckoii cucremsl xuMudeckux aneMeHToB [[. 1I. Menneneesa. Ilepuoast
u rpynnbl. DU3MYECKUIl CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOJA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnbl. Onekrponsl. CTpoeHune
AJIEKTPOHHBIX  00OJOYeK aToMOB  TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. U. MenneneeBa. XapaKT€pUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero nonoxenuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuognueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUJIA pa3BuTHs Hayku W npaktuku. [[. Y. MenneneeB — y4y€Hbl U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoJiApHAasT MW HEMOJspPHAas) CBS3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. MIOHHas CBSA3b.

Crenenb  okucieHusa. OKUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponecchl okucaeHns U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuMenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUNIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pacTBOPaMHM KHUCJIOT M WIENOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakluu pa3ioKeHUs, COSTMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCMOJIb30BAHME KaK OOIIMX EeCTECTBEHHO--HAYUYHBIX
MNOHATUN, TAK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI OTJAEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OO0mre ecTecTBEHHO--HAy4YHbIE MOHATHS: HAYYHBIN (akT, TUnoTes3a, TeopHs,
3aKOH, aHalu3, CHUHTE3, Kiaccudukanusi, TMEePUOJUYHOCTb, HaOII0/IEHHE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBIICHUE.

®usuka: MaTepus, AaroM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ras, (U3MYEeCKUe BEIIMYMHBI, €IUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buochepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKUX DJIEMEHTOB /J1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX INEPUONOB, Kaiuus, Kajaplusi M HX
COCIMHEHNH B COOTBETCTBHM C TMOJOXKEHUEM »JJIeMEHTOB B llepmonnueckon
CHUCTEME U CTPOECHHEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKH U
BHa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCALIMXCS K Pa3IW4YHbBIM KJaccaM HEOPTraHWYECKHX
COCIMHEHNN, TEHETUYECKas CBSI3b HEOPIaHUYECKUX BEILECTB.

Knaccudukanuys XuMUYECKUX peaklyid M0 pa3audyHbIM MPU3HAKaM (110 YHCITy
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TemIoBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEeHEH OKMUCICHHUS XMMHUYECKHX 3JEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). JK30- U IHIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUUYECKHE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O TOMOreHHBIX M IeTepOreHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XMMHYECKOW pEAaKUUMU M TOJ0XKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  pEAKLMHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YPaBHEHH U



OKHUCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMM €  MCIOJIb30BaHUEM  METOJA
AJIEKTPOHHOT 0 OaJiaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DJIEKTPOIUTHI U HEANEKTPOIIHTHI.
Katuonsl, annonsl. MexaHW3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuuecko cBszu. Crenens gucconuanuu. CUIbHbBIC U CIa0bIe STIEKTPOIUTHI.

Peakiiun noHHOrO 0OMeHa. Y CIoBUS MPOTEKAHUS PEeaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAaIllEHHbIE HMOHHbIE YpaBHEHHsS peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUW U COJIeM B CBETE MPEJACTABICHUNH 00 IJIEKTPOIUTHUYECKOU
nucconuanuy. KauecTBeHHbIe peakny Ha HOHBL. [oHATHE O TMApPONIN3€E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMIICHUE C MOJEISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEAOBAaHUE 3aBUCUMOCTU CKOPOCTU XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCAa AUCCOLMALMUA KHUCIOT, LIENOYEeH U  COJIEH
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX — MNpPU3HAKU  NPOTEKaHWs]  peakuMid  HOHHOro  oOMeHa
(oOpa3oBaHue oOcajika, BBIIEJICHUE Ta3a, oOOpa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBK) KAaYECTBEHHBIX pEaKIUMid HAa HOHBI, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XMMHUYECKHE CBOMCTBA Ha [pUMEpe  XJopa
(B3aMMOZEICTBUE C MeETAUIaMH, HEMETAJIaMH, IIeJ04aMH). XJIOPOBOIOPO.
ConsHast kucinoTa, XMMHUYECKHE CBOMCTBA, INOJIYyYEHHE, NMpUMEHEHue. [lericTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlue XJIOpUIbl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mras xapaktepuctuka 31aeMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTeNneHU okucieHusi. CTpoeHue U (PU3MUYECKHUe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U CEephbl. AJUIOTPOIHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUUecKkHe cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
CepHast kuciora, (Qunueckue M XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEe/ICTaBUTENsl Kjacca KHUCIOT W crnenuduueckue). XHUMHUYECKHE pEeakKIiuw,
JeXalle B OCHOBE IPOMBIIIJIEHHOIO0 Croco0a IMOMy4YeHUsT CEPHOW KHUCIIOTHI.
[Iprnmenenue cepror KucoThl. Conm CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mras xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIECHUS. A30T, pPaCIpOCTPAHEHHE B MPHUPOJIE,
buznueckne u XuMHIeckne cBoiictBa. KpyroBopot azora B npupoze. AMMHUak, ero
dbusznyueckne 1 XUMUYECKHUE CBOWMCTBA, MOJyueHrue u npuMenenune. Collu aMMOHUS,
X QU3NUECKNEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakmus Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ TojiydeHue, (U3MYECKHUEe U XUMUYECKHUE
cBOMcTBa (0OIIME Kak MpENCTAaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHHMS B KauyeCTBE MHHEPAIbHBIX
ynoOpeHuii. XMMHUUYECKOE 3arpsi3HEHUE OKPYKarollel Cpelibl COCIMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXIW, 3arps3HEHUE BO3/ayXa, MNOuBbl U BOJMOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, dusMUeckue M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u dhochopHas Kuciaora, Gu3MIecKue U XUMHIECCKHIE CBOMCTBA,
nonydenne. Mcmonp3zoBanue hochaTtoB B KaUeCTBE MUHEPATBHBIX YI00PEHUIA.

O6mas xapakrtepuctuka sneMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTIEepoi,  aJUIOTPOMHbIE
Monu(UKAIUKA, PACHPOCTPAHCHHE B TNpuUpoae, (U3NYECKHEe U XUMHUYCCKUE
cBorictBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. Okcuabl yriepoaa, ux
bu3uvYecKkue W XHUMHYECKHE CBOWCTBA, JIEWCTBHE HA KUBBIC OpPraHU3MBI,
MOJyYeHHE U TMPUMEHEHHE. DKOJIOTUYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rin00anbHOrO TOTEIJICHUS KJIMMAaTa, MapPHUKOBBIN
addekrt. YronbHas Kuciaora U €€ coliv, uX PU3nuecKkue U XUMHUYECKHUE CBOICTBA,
nojiydyeHue W TmpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIUIEHHOCTH U CEIhCKOM
XO35HCTBE.

[TepBoHauanbHBIC MOHITUSL 00 OPTAHUYECKHUX BEIIECTBAX KAK O COSAUHEHMSIX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTWICH, 9TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, NPHUPOAHBIA Ta3, HEPTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsaTHE 0 OMONOTrMYECKN BaXKHBIX BEIIECTBAX: )KUPaX, OeJIKax, yrieBojax — U Ux
poiM B KM3HM ueJoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usmyeckue u XUMHUYECKHE CBOWCTBA, IMOJIYYEHHE U
npumenenne. CoeauHeHus KpeMHUsT B mpupojge. OOuue mpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuHueBor kucinore. CUIMKaThl, UX UCIOJIb30BAHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 UCIMOIH30BAHUS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YCeHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKlMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE MTPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaKalIue (QU3NYECKHUEe U XHMMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmiamMmu  ceppl MU €€ COeAUHEHMsIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Tpollecca OOYIrIIMBaHUsS caxapa MoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBiIEHHOMN CEpPHOW KUCIOTHI, IPOBEJECHNE KaUeCTBEHHOW pEeaKIu Ha cyibdar-
MOH W HaOII0JIeHUE Mpu3HaKa e€ MPOTEKaHUs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pas3amMu a30THBIX U (HOCHOPHBIX YHOOpEHHH, MOIydEHHE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOMCTB aMMHaKa, IIPOBEJACHUE
KAueCTBEHHBIX PEaKiMii Ha MOH aMMOHMS U PochaT-uOH U U3YUYEHUE MPU3HAKOB
UX NPOTEKaHUs1, B3aUMOJIEUCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOYXKHO HCMOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOJENen
KPUCTAINIMYECKUX PEHIETOK anMmasa, Trpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTUBOras3a, MojydyeHue, cOOMpaHue, pacro3HaBaHUEe U HU3y4YEHUE
CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHUE C
NPOJAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUIEHHE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHele HeMeTauIbl 1 UX COCIUHCHUS.

MeTaJuibl 1 X COeIMHEHUS

OO0uras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux noioxeHus B llepuommyeckon cucreMe xumudeckux odiaemeHtos J[. .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTamnueckas CBs3b U
METaJUIMYECKasi ~ KpUCTANIMUecKas  Pem€rka.  DJIEKTPOXUMHUYECKUU  pAall
HanpspKeHU MetaiioB. OU3MYecKue U XMMUYECKUe CBOMCTBAa MeTalsioB. OOmue
CIoCcOObl MoNydeHUs: MeTaioB. [loHATHE O KOPpO3UM METaIOB, OCHOBHbBIE
CcrocoObl 3amuThl MX OT Kopposuu. CriaBel (CTasib, YyTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIILICHHOCTH.

[lemounsie MeTayuibl: mojioxkeHue B Ileproauyueckoil cucteMe XUMUYECKUX
anementoB JI. . MenzeneeBa, CTpOCHHE MX AaTOMOB, HaXOXKJEHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIBI U



TUJAPOKCHUIBI HATpud MW Kanus. [I[puMeHeHue MIeNOYHbIX METaulOB U HX
COE€IMHEHUH.

[IlemoyHO3€MENbHBIE METAJUIBI MAarHUM W KaJbLMU: TMOJOXKEHUE B
[lepuognueckoit cucreMe xumuueckux sneMeHToB JI. M. MenneneeBa, crpoeHue
VX aTOMOB, HAXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxuelmue coenuHeHHs] Kaiblusi (OKCUJA, TUIAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!.

AJFOMHHUE: TIOJIO)KEHUE B [leproanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOoxXAeHHUe B Ipupone. Pusnyeckue U
XMMHUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: monoxenue B [lepuoanyueckoit cucteMe XUMAYECKHAX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxoxaeHue B Ipupoxae. Pusmyeckue U
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, THAPOKCHIIBI U coiu kene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMH, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
UCIIOJI30BAaHUE BHJIEOMATEPHATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KBSl M HATpUs C BOJOM (BO3MOXHO UCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
MCCJIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  HWCIIOJIb30BaHWE  BHJIEOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMM HA WMOHBI: MATHUS, KAJIbLUSA, AIFOMUHUSA, UHKA, JKEle3a
(11 u xene3a (1), mequ (1), HaOIIOCHUE W ONTMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IJIaMEHU MOHAMHU HATpusl, KaJlus W Kajiblusg (BO3MOXHO UCIIOJb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
Y TUIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxHeiue
METAJUIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAKOLIadA cpeaa

BemecTtBa m Marepuanbl B TOBCEIHEBHOM KM3HM 4YeJoBeka. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peaknuii B ObiTy. IlepBasi momomp mpu
XUMHUYECKUX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYKarolleil cpenpl (MpeaenbHas OMycTUMast
KOHLIeHTpalus Beuects, aaiee — [1/IK). Ponp xumMun B perieHun 3K0JI0rM4ecKux
npoOseM.

Xumuueckuii IKcnepumenm:

U3ydeHre oOpa3lioB MaTepUaioB (CTEKJIO, CIUIaBbl METALJIOB, MOJUMEPHBIC
MaTepHaIbl).

Mexcnpeomemmuie ceasu



Peanmmszanust MexXnpeaMeTHBIX CBs3€dl MpU W3YYeHHMH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O IHKIIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE MOHATHSA: HAYUYHBIM (DAaKT, rumores3a, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KIacCUPUKALUsi, [EPUOJUYHOCTh, HAOIIOJECHNUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, NapHUKOBBIN
3¢ deKT, TEXHOIOT U, MAaTEPUAIIbI.

Odwuszuka: MaTepus, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUM 3apsiji, NPOBOAHUKH,
HOJYNPOBOJHUKHY, JAMDJCKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CriaBbl, (U3MUYECKUE BEIMYUHBI, CIUHHUIBI U3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorus: dorocuntes, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIC
yI10OpeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MOJIE€3HbIE UCKONIAE€MbI€, TOILIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHU S

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa30BaHUs JOCTUTAIOTCS B XOJ¢ OOyYEeHHMS XUMHUU B €IUHCTBE y4eOHOU W
BOCIIUTATEIILHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUHCKUMHU
COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPHUHSATHIMH B
oOIIecTBe MpaBUJIaMU M HOPMAaMU TOBEJIEHHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMATIM3AIIHN 00 yJarOIIHXCA.

JIMYHOCTHBIE  pE3yAbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBATHCSI CHUCTEMOW IO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTAlUH |
pacIIMpEeHUEe OMBITA JISATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HAy4YHOMY HAcJe/Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIJIAJIETh JOCTOBEPHOW HHGpOpMAIHEH O
MEPEIOBBIX JOCTIKCHUSAX M OTKPBITHUSX MHPOBOM M OTCUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 00IIECTBa;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPENCTAaBIICHNUsS O COLUMAJIbHBIX HOPMAaxX U TMpaBUiIaX MEKINYHOCTHBIX
OTHOIIECHUI B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIIeOBAaTEIbCKOM, TBOPYECKOM W JpYyrux  BHJAX
JIESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHWN Y4eOHBIX, TO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUA XWMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
¥ B3aWMOIIOMOIIA B TIPOIlECCEe OJTOW Yy4eOHOW JEATENHbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKHA CBOUX TOBApHILEH C TO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCJIEICTBHI MMOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BELIECTBE M XHMMUYECKOW peakiuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIII TTOHUMAaHUSI CYIHOCTH HAyYHOW KapTUHBI MUpPA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHs TIPUPOIBI, B3aMMOCBS3AX YEIOBEKA C
IPUPOJAHON CPEIO, O POJIM XMMUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HANIPABJICHHBIC HA TMOJYYCHHUE HOBBIX 3HAHWUH IO
XUMHUH, HEOOXOIUMBbIC NJi1 OOBSICHEHHS HAOJI0/IaeMbIX MPOIECCOB U SIBICHUI,
M03HABATEILHON, WH()OPMAITMOHHOW M YHUTATEIIbCKOW KYIbTYpPhl, B TOM YHCJIE
HABBIKOB CaMOCTOATENBHOM paboThl C y4eOHBIMHU TEKCTaMHU, CIPABOYHOM



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOyYEeHHUIO M TO3HAHWIO, JH0O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOCKTHOW W  HCCIEI0BATEIHCKON
NEeSATENbHOCTU, K OCO3HAHHOMY BBIOOpPY HAINpaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlIaJIbHEHIIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HHU, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY
3/I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJEACTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB, KypeHusi),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMU B OBITY U pPEaTbHOMN KU3HMU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3y4YEHHUIO podeccuii 1 TpyAa pa3audHoro poja,
YBaXEHUE K TPYAYy M pe3ylbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJTbHOU TPAECKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 11€JI€CO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, IOHUMAHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBmII 0€3011aCHOTO MOBEACHUS IPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOLIKNX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOWIEH TIPUPOIHOM CPEIOU, ISl TIOBBILICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTeW UX PEIICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOM U COLIUATIbHOM MTPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe MertanpeaMETHBIX pe3yJNbTaTOB BBIACHSAIOT 3HAUYUMbBIEC JIJIS
dbopMupoBaHUs MHUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHUS (3aKOH, TEOpHus,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMeTax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN W3 ITUX MNPeIMETOB (HOPMUPOBATH MPEIACTABICHUE O ILIEJIOCTHOU



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC ydeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpbIC OOECIeunBalOT (popMUpoBaHHUE
TOTOBHOCTH K CAMOCTOSITEJIBHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWI: PACKPBIBATh CMBICT XMUMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NPU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTUMHU TOHSATHUSMH), MCIOJIH30BATh
HOHSITHS JIJIs1 OOBSICHEHUS! OTACNIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKHX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXIAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHBHBIC, ACTYKTUBHBIC, [0 aHAJIOTHN),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIE), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCIIOIh3YEMbIE B XUMUH,
peoOpPa3oBBIBATh IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JEMEHTAa), XHUMUYeckas ¢GopMylna U ypaBHEHHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATh M XapaKTEPU30BATh CYIIECTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3HM U
POTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebcKue 1eiiCTBUS:

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAyeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3AlMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHUE HaOJIoJaTh 3a XOAOM Ipollecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMyITHPOBATH 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHUE BBIOWpaTh, AHAIM3UPOBATH WM WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MHPOPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIE METOJBl M 3alpoChl MPHU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [IJIsi BBITIOJHECHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOMPATHh ONTUMAIBHYIO (pOpMY MpeacTaBieHus: HHpopMaluu u
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpaduKe U UX KOMOMHAIUSIMU;

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Ipolecce ydyeOHOH U
UCCJIEIOBATEIBCKON ACSATEIBHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJIbHbIE YYeOHbIe HeiCTBUS:

yMEHHUS 3aJaBaTh BOIPOCH (B XOJ€ Jauajgora W (WIh) IUCKYCCHUH) TIO
CyIIeCTBY  OOCyXmaemMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IOJYYEHHbIE  pe3yJibTaThl  IMO3HABATEJIbHOMN
NEATEIbHOCTY B YCTHBIX M MHCBMEHHBIX TEKCTax; JeNaThb MPE3CHTALHI0
PE3YNIHTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (71abopaTOpHOTO OIBITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIBHOM W  HCCIENOBATENbCKOW  JIEATEIIBHOCTH  IPU  PEUICHUU
BO3HUKAIONIUX TPOOJIEeM Ha OCHOBE Y4E€Ta OONIUX HHTEPECOB M COTJIACOBAHMUSI
no3utivii (00CyxkaeHuss, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPJIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U JPYTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOATEIbHO ONPEACNATh UENHU JIEATEIbHOCTH, I[UIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSTEeNbHOCTh, BBIOUPATh Hanbosee d(PPEeKTUBHBIC CITOCOOBI peIlieHus] yUeOHbIX U
MO3HABATENbHBIX 3aJlad, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
IPEAJIOKEHHBI QJITOPUTM JCHCTBUU [PU BBIIIOJHEHUU 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pE3yjbTaTa 3asiBJICHHOW IIEJIH, YMEHUE
UCIIOJIb30BaTh U AaHAJU3UPOBATH KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICIISIFOT: OCBOEHHBIE OOYYAIOIIMMHCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBuil, crnenudpuyueckue I8 OpeAMETHOM o0macth  «XUMHS», BHJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOI'O  3HAHUS, €ro HWHTEpHpeTaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

e pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATUH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOIHAST M HEOJAHOPO/AHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOT0 3JIEeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasl peakius, KiaccUuPuKamus peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaAKUIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOU A((EKT peakiiui,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBS3b, MOJISIPHAS W HEMOJSAPHAs KOBAJICHTHAsl CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAcCOBas J0Jisl BEMIECTBA
(MporeHTHAas! KOHIIEHTpAIUs) B pacTBOPE;

e WUIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHM U
MPUMEHSATH ITU MOHATHUS IPHU OMMMCAHUY BEIIECTB U UX NPEBPALLICHUN;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJMKY JUIS COCTaBlieHUs (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKLIUM;

e ONpENETATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAUHEHUM I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

e ONUCHIBATH MW XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuoguyeckoit
CUCTEMBbl XMMMYECKUX DJJIEMEHTOB: pa3jidyarTh [IOHITUS «TJIAaBHAas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnma)», Maneie u
OOJBIIIME TEPUOJbI, COOTHOCUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos . .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsj siApa, 00IIee YUCIO dIEKTPOHOB
U pacrnpeiesieHUe X MO 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKUE peakliuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIMX B pPEaKIUU
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHWS XUMHUYECKUX MPEBpAlICHUN B
Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOrO JdJIeMEeHTa 1o Qopmye
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MTPOBOJAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKON PEAKIIUU;

MPUMEHSTh OCHOBHBIE OIEpalldi MBICIUTEIbHON AESTEIbHOCTA — aHAIU3
U CHUHTE3, CpaBHEHHE, 0000IeHue, CHUCTeMaTU3aluio, KiacCcu(uKaiuio,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl M3YYEHHS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIUN, ECTECTBEHHO-HAYyYHbIE METO/bI
MO3HAHUS — HAOIIOJICHUE, U3MEPEHHUE, MOJIETUPOBAHUE, IKCIEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

ClelIoBaTh  IpaBWjaM  [OJb30BAaHUS  XUMHYECKOM  TOCYIOM U
7abopaTopHBIM  000pPYIOBAaHMEM, a TakKKe TMpaBWjiaM OOpamieHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU 1O BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB IO TOJYYEHHUIO M COOMpaAHUIO
ra3oo0pa3HbIX BelEeCTB (BOJAOPOJA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JOJEH PpACTBOPEHHOIO BEIIECTBA,
IJIaHUPOBAaTh W MPOBOAUTHL  XUMHUYECKHE  AKCIEPUMEHTHI MO
pacIio3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenns B 9 Kkiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JTOJKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XWUMHUYECKHMX TNOHSATHUW: XHUMHYECKH
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBON 3dexT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMTHYECKAs JHUCCOLMALMs, PEAaKIHH HOHHOIO
oOMeHa, KaTanu3aTrop, XHMHUYECKOE€ pPaBHOBECHE, OOpaTUMBIE U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHMCJINTE]Ib,  BOCCTAHOBHTEJb, OKHCIEHHE W  BOCCTAHOBJICHHE,
ajutoTponusi, aMmpOTEPHOCTh, XUMHYECKass CBSI3b (KOBaJICHTHAs, MOHHAas,
METAJUNIMYECKas), KpUCTAJIMUECKass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, MpeAeTbHO JOMYyCTUMAs
koHneHntpanus [TJIK Bemiectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XMMHUYECKUX IIOHATHH U
MPUMEHSITh 3TU OHSATHUS MPU ONUCAHUU BEUIECTB U X MPEBPAILICHUIA;
UCIIOb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (POpMyn
BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIU;

OMPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUS] XUMHUUECKUX DJIEMEHTOB B
COCIMHEHUSAX Pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEAMHEHUN Mo ¢opmyrnam, BHJ XUMHYECKOU
CBS3M (KOBWJICHTHAs, WOHHAs, METAUNIMYECKas) B HEOPTraHUYECKUX
COCTMHEHUSAX, 3aps/i MOHA M0 XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMH, TUM KPHUCTAIUYECKOM
PELIETKM KOHKPETHOI'O BELIECTBA;

packpsiBath cMbIca Ilepuomnueckoro 3akona JI[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHMMAaHHME: OIKMChIBaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TMOHATHUS «IJIaBHas moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpymnma)», manble u OONbIIME TEPUOABI, COOTHOCHTH
0003HAYCHHUS, KOTOPBbIE HMMECIOTCS B IIEPUOJAMYECKOM TabiuIe, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacripefieliecHie HMX IO DJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 2JIEMEHTOB M WX COCAUHEHUU B
npezeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUUYECKHE DJIEMCHTHI, HCOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (10 YHCIy WM COCTaBY YYAaCTBYIOIIMX B PEAKIIHUH
BEILIECTB, MO TEIIOBOMY (PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIMME W CHEMU(UUESCKHEe XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEP)KAas OIKUCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XUMHUUYECKUX PEAKIINI;

COCTAaBJISITh  YPAaBHEHMS  AJIEKTPOJMTHYECKOM JUCCOLMALUM  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA MOHHOTO



oOMeHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHCTHYECKOW CBSI3U MEXTY BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MTOCPEICTBOM COCTABJICHHUSI SJICKTPOHHOr0 OaaHca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOXXKHOCTH TIPOTEKAHUS XHWMHYECKUX TPEBpAIICHUNA B Pa3IuIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHWMHYECKOrO0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MMPOBOJAUTH PAcUEThI
110 YPaBHEHHIO XUMUYECKON PeaKIuu;

coOnogaTe  MpaBWja  MOJB30BAaHMSA  XMMHYECKOM  mocyaol |
7abopaTopHBIM  O0OpYJOBaHMEM, a TaKXe MpaBuia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMM C HWHCTPYKIMSIMU TI10 BBIOJHEHHUIO
7a00paTOPHBIX XHMHYECKHUX OIBITOB IO TIOJNYYECHHUIO M COOHMpPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJIUTh  PEAKIHUH,  TOATBEPKIAIOIINE  KAYSCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACcO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kKapooHat-, ¢ocdar-, CWIHKAT-, Cyiab(har-, THAPOKCUI-HOHBHI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX pacTBOpaxX HEOPTaHUYECKHUX BEIIECTB;

MIPUMEHSTh OCHOBHBIE OIEpallii MBICIUTEIBHON JAEATEILHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTU3AIUIO0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUii, eCTeCTBCHHO-HAyYHbIC METOABl TIIO3HAHHUS —
HaOII0JICHUE, W3MEPEHHUE, MOJCIMPOBaHUE, SKCIIEPUMEHT (peasibHBIN W
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK
' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJioBeKa
12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK
' peaKiuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pasnea 2. Bakneiilmme npeacTaBuTe Il HEOPraHU4YeCKUX BellecTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 0 bubnnoreka [IOK
' 00 oKkcHIax https://m.edso0.ru/7f41837c
Bonopon.Ilonstre o kucmorax bubnmoreka [IOK
2.2 8 0 1
U COJISIX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitie 06 5 1 1 bubnuorexa [IOK
' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCCBI bubnmoreka [JOK
24 . 11 1 1
HEOPraHWYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c¢
HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMuYeckas CBA3b. Bu6morexa [IOK

32 ORmCITeIEHO- 8 htps://m. edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIBHBIC PCAKIINHN

bubnmoreka [JOK
Hroro o paszeny 15 https://m.edsog ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3/eJoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo0.ru/7f41a636
Htoro mo pazneny 17
Pasnen 2. HemeTa/ibl M X COeTUHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubamorexa [IOK
' PyIBL L-ep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmnorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Pasznea 3. Mera/uibl M MX COCAMHEHU A

. bubnmoreka [JOK
1 4
3 Obmmme cBOHCTEa METAIOB https://m.edsoo.ru/7f41a636
bubmuorexa [IOK
3.2 B I 16
AKHEHIINE METAJUIBI U UX COSIUHEHUS hitos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KU3HHA YETOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
N KonuuecTBo yacoB
Tema ypoka KouTpouabHbIe IIpakTnyeckue
n/n Bcero
padoThI padoTbI
1 [Ipenmer xumuu. Posib XUMUHU B )KU3HU 1 0 0
yenoBeka. Tena u BemecTBa
2 [MousTHe 0 MeTOMaX MO3HAHUSA B XUMUHA 1 0 0
[Tpaktrueckas padorta Ne 1 «IIpaBuiia
3 paboTsl B 1ab0paTOpHH U MPUEMBI 1 0 0
oOpareHus ¢ 1a6opaToOpHBIM
000pyIOBaHUEM»
4 Yucreie BemmecTBa U cMmecu. CriocoObl 1 0 0
pa3aeneHus cMecen
[Tpaktuueckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKHU MOBaPEHHOMN 1 0 0
COJIH)»
6 ATOMBI U MOJIEKYJTBI 1 0 0
7 XUMUYECKUE DIIEMEHTBI. 3HAKH (CUMBOJIBI) 1 0 0
XUMHUYECKHX 3JIEMEHTOB
[TpocThlie U CIIOKHBIE BEIlleCcTBa 0
ATOMHO-MOJIEKYJISIPHOE YUEHUE 0
3aKOH MOCTOSHCTBA COCTABa BEILIECTB.
10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB 1 0 0
XUMHUUYECKHUX 3JIEMEHTOB
11 OTtHocuTenbHASI aTOMHAs Macca. 1 0 0

OTHOCUTENbHAS MOJIEKYJISIpHAsi Macca




KonuuectBo BemectBa. Mosb. Mosisspaas

12
Mmacca

13 ®U3nYecKUe U XUMUUECKHE SBJICHUS.
XuMudeckasi peaKius

14 [Tpu3HaKyU U yCIOBUS MPOTEKAHUS
XUMUYECKHUX PEaKIUi

15 3aKOH COXpaHEHHUsI MacChl BEIIECTB.
XUMUYECKUE YPABHEHMSI

16 Bbruncnenus konndecTBa, MacChl BEIIECTBA
10 YPaBHEHUSIM XUMHUECKHUX PEaKIUii
Knaccudukanus XuMUIeCKUX peaKIuii

17 (coequHEeHMs, PA3IOKECHHS, 3aMEIICHHS,
obmeHa)
M. B. JIoMOHOCOB — y4€HBIN-

18 sHIMKIoneuct. O0o0ImEeEHne 1
CHUCTEMaTHU3alMs 3HAHUN

19 Konrponsnas padora Nel no reme
«BemecTBa u XUMHUYECKUE PEAKIIUI)
Boznyx — cmech razos. Coctas Bo3iyxa.

20 Kucnopos — ai1€eMeHT M IPOCTOE BEIIECTBO.
O30H

21 MaccoBast 1011 XUMHUYECKOT0 3JIEMEHTa B
COEJIMHEHUU
DU3NYECKUE U XUMUYECKHE CBOMCTBA

22 KHCJIOpOo/ia (peakuy OKUCIICHUS, TOPCHHUE).
[Tonsarue o0 okcuaax

23 CrniocoOblI Mosty4eHus: KUCI0po/ia B

1ab0opaTopuH U IPOMBIIUICHHOCTH.




[TpumeHeHue Kuciaopoaa

TerutoBoit 3P HEeKT XUMUIECKOW PEaKITHH,

24 MOHSATHE O TEPMOXUMUYECKOM YPaBHEHHH,
9K30- U SHIOTEPMUYECKHUX PEaKUsIX
TomnuBo (He(dTh, Yroib U METaH).

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
IPEOTBPAILICHHS
[Tpaktuueckas padora Ne 3 o Teme

26 «[lomyuenue u cobupanue KuciIopoaa,
W3yYEHHE €TI0 CBOMCTB)

97 Bomopos — aneMeHT U mpocToe BEMIeCTRO.
Haxoxnenue B mpupoje

28 Ou3nyeckue 1 XUMHUYECKHE CBONCTBA
Bojopoza. [Ipumenenue Bogopoaa

29 [ToHsITHE O KUCIOTAX U COTAX

30 Crioco6bI nostyueHust BOAOPOaa B
nabopatopuu
[Tpaktrueckas padota Ne 4 o Teme

31 «[Tonyuenue u cobupanue BOI0pPOa,
W3yUYEHHE €ETO CBOMCTB)

32 ModnsipHblii 00bEM ra3oB. 3aKoH ABOTapo
Boruncnenus 00bEma, KOJIMuecTBa BEIIeCTBA

33 rasa 1o ero U3BeCTHOMY KOJIMYECTBY
BELIECTBA U 00BEMY
Beruucnenust 06bEMOB ra3oB M0 ypaBHEHHUIO

34 pEeaKIMK Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILEHUI ra30B

35 dusnueckue U XUMUYECKHUE CBOUCTBA BOIEI




CocraB ocHoBauuii. [Torsatue 00

36
WHNKATOpaX
Bopna xak pactBoputens. HacbllieHHbIE U

37 HEHACBIILIEHHbIE pacTBOPbL. MaccoBas 10115
BEIIECTBA B paCTBOPE
[TpaxkTrueckas pabora Ne 5 o Teme

38 «IIpuroroBiieHrEe PaCTBOPOB C ONpPEAEIEHHON
MacCOBOM J0JIEN PACTBOPEHHOIO BEILIECTBA

39 Konrtponsnas padora Ne2 o reme
«Kucnopoa. Bonopoxa. Boga»

40 Oxkcuppl: cocTaB, Kiaccuukanys,
HOMEHKJIaTypa
[lonyyeHne u XUMHUYECKHE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

4 OcHoBaHWMsI: COCTaB, KIaccupuKaIms,
HOMEHKJIaTypa

43 [losnryyeHne u XUMHYECKHE CBOMCTBA
OCHOBaHUH

44 Kucnotsl: cocTaB, kinaccudukanus,
HOMEHKJIaTypa

45 [Tonmy4yeHne 1 XUMHYECKUE CBOMCTBA KHCIIOT

46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI
MOJTy4YEHUs, XHMHUUECKUE CBOMCTBA
[Tpaktuueckas padora Ne 6. Perenue

47 9KCIIEPUMEHTANIBHBIX 3a]1a4 M0 TeMe

«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COEIMHEHUI




48

I'eneTnueckas CBsI3b MEXAy KilacCaMu
HEOPraHWYECKUX COCTMHEHUN

49

O00011IeHHE U CUCTEMATU3ALMS 3HAHUN

50

Konrponsnas padora Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeaguHeHun"

51

[TepBbie TOMBITKU KIaCCHPUKAITUU
XMMHYECKHX 371eMEHTOB. [IoHsATHE O TpymIax
CXOJITHBIX DJIEMEHTOB

52

[lepuonnueckuii 3akoH u [lepronnueckas
cHUCTeMa XUMUYEeCKUX emeHToB J[. WM.
Menneneesa

53

[lepuoapl, rpyMIIbL, MOATPYIIIBI

54

Ctpoenue atomoB. CoCTaB aTOMHBIX sIJIED.
M3oTomnsl

55

CTpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB
aneMeHTOoB [lepuoanyeckoii cucremst . 1.
Meuneneena

56

XapaKkTepUCTHKA XUMUYECKOTO JIEMEHTA 110
ero nosnoxeHur B llepuognueckont cucreme
J1. 1. MenaeneeBa

57

3nauenue [lepronnueckoro 3akoHa aJis
pa3BuUTHs HayKu U npaktuku. 1. W.
MenpeneeB — y4€HbIU, NIEAror U
rpaXKIaHUH

58

BHCKTpOOTpI/IHaTeJ'II)HOCTB aTOMOB
XHUMHUYCCKHUX 3JICMCHTOB

59

Honnas xuMudeckas CBsI3b




60 KoBasieHTHast moJsipHast XUMUYECKask CBSI3b 1 0 0
61 KoBasieHTHas HENOJIsIpHAs XUMHUYECKas CBIA3b 1 0 0
62 CreneHb OKUCIEHUS 1 0 0
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 0 0
64 OxucauTenu U BOCCTAaHOBUTEN 1 0 0
65 KonTponbnas padota Ne4 mo Teme 1 1 0
«Ctpoenne aroma. XUMUYECKas CBS3b
66 Pe3epBHBIi1 ypok. O606111eHHe u 1 0 0
CUCTEeMaTH3aIHs 3HaHUI
67 PesepBHBIi ypOK. O606111eHHe " 1 0 0
CUCTeMAaTH3aIlHsl 3HAHUI
68 Pe3epBHBII ypOK. O6O6VH16HI/IG u 1 0 0
CUCTEeMaTH3aIlHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4




9 KIIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoThbI

[Tepuonnueckuii 3akoH. [lepuoanueckas
cHUCTeMa XMMHUYECKuX 3nemeHToB []. U.
Meunneneena

3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB
XUMHUUYECKHX DJIIEMEHTOB MEPBBIX TPEX
[IEpUOJI0B

Knaccudukanus m HOMEeHKIaTypa
HEOPraHUYeCKUX BEILIECTB

Buabsl xuMnueckou CBA3U U THUIBI
KPUCTAJUIMYECKUX PELIETOK

KonTponbhas padora Nel no Teme
«IToBTOpenue u yriybiaeHue 3HaHUHI
OCHOBHBIX pa3/iesIoB Kypca 8 Kjiacca»

Knaccudukamnus XuMrU4ecKux peakifiii mo
Pa3IMYHBIM ITPpHU3HAKaM

IlonsTHE O CKOPOCTH XUMHUUYECKOU
peakuuu. [IoHsATHE O TOMOT€HHBIX U
TeTEPOTre€HHBIX PEAKIHAX

IlonATHE O XUMHUYECKOM PABHOBECHH.
@akTopsl, BIUAIOIINAE HA CKOPOCTh
XUMUYECKON PEAKLIUHU U IIOJIOKEHUE
XMMHYECKOTO PABHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC




peaKIu

Teopust SIEKTPOIUTUYECKON TUCCOITUAIIIH.

10
CunbHbIe U crabble AIEKTPOIHUTHI

11 HoHHble ypaBHEHMSI peaKLui
XVWMHUYECKUE CBOMCTBA KUCIOT U

12 OCHOBaHHI B CBETE MPEACTABICHHI 00
ANEKTPOIUTUICCKON JUCCOLUAITUU
XUMHYECKUE CBOMCTBA COJIEH B CBETE

13 MpeACTaBICHUHN 00 AIEKTPOIUTHIECKON
JIUCCOLIMALIUN

14 [TonsaTHe o rumponuse conen

15 O06o00611eHre u cucTeMaTu3alus 3HaHu|

16 [Tpaktrueckas padota Ne 1. «Pemenue
AKCIIEPUMEHTATBHBIX 33129
Konrpomnbnas padora Ne2 o reme

17 «DNEKTPOTUTHIECKAS TUCCOIUAIIHS.
XUMHYECKHE PeaKIMK B pacTBOPax»

18 OO01ast XapakTepUCTHUKa rajJoreHoB.
XUMHYECKUE CBOMCTBA HA MPUMEPE XJIOpa
Xnoposogopon. ColisiHast KUCIIOTA,

19 XUMHUYECKHE CBOICTBA, MOJIyUYEHHE,
MpUMEHEHNE
[IpaxTrueckas padora Ne 2 o Teme

20 «[lony4yeHune consiHOM KUCIIOTBI, U3yUEHUE
€€ CBOMCTB»

Bbruncnenus no ypaBHEHUSIM XUMHYECKUX

21 peaKkuui, eclii OJTMH U3 PEarcHTOB JaH B

N30BITKE




22

OO6mras xapakTepucTruka 3J1eMeHTOB VIA-
TP YIIITBI

23

ANoTponHbie MOIU(DUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ COEIUHEHUH B
npupojae. XMuMHUUECKUE CBOMCTBA CEPhI

24

CepoBoaopon, cTpoeHue, puzndeckue u
XUMHYECKHE CBOMCTBA

25

Oxkcunpl cepsl. CepHas KUCIIOTA,
buznueckre U XUMUYECKUE CBOWCTBA,
MIpUMEHEHUE

26

XUMUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
MPOMBINUICHHOTO CII0C00a MOTy4eHus
CEpPHOM KUCIOTBI. XUMHUYECKOE
3arps3HEHUE OKPYKAIOUIEH Cpeibl
COEJIMHEHUSIMH CEPbI

27

Briunciienrne MaccoBOM JOJIU BBIX0JIa
MPOAYKTA PEAKLUHU

28

OO6mras xapakTepuCcTHUKa 3JIeMEHTOB V A-
rpymmsl. A30T, pacClIpOCTPaHEHHUE B
npupojie, GU3NIECKUe U XUMUIECKUE
CBOMCTBA

29

AMMUak, ero pu3nuecKue u XUMUYECKUe
CBOMCTBA, MOJy4EHUE U IPUMEHEHHE

30

[IpaxTrueckas padora Ne 3 o Teme
«[TomyyeHnne amMmmHaka, U3y4yeHHe €ro
CBOMCTB»

31

A3oTHas Kuca0Ta, e€¢ pu3nyeckue u
XUMHYECKUE CBOWCTBA




32

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATBHBIX
ynoOpeHuii. XuMHUECKOe 3arps3HeHHE
OKpY>KaloIlle cpeibl COEUHEHUSIMH a30Ta

33

®docdop. Oxeun pocdopa (V) u
dbocdhopnas kucnoTa, puznyeckue u
XUMHUYECKHUE CBOMCTBA, MOJyYCHUE

34

Hcnonws3zoBanue GpocdaToB B KaueCTBE
MUHEPATBHBIX YI0OpeHHi. 3arpsi3HeHne
MIPUPOHOM cpenbl pochaTamu

35

VYriepoa, pacupocTpaHEeHHE B IPUPO/IE,
¢du3nveckre 1 XUMHYECKUE CBOMCTBA

36

Oxcunsl yriaepoaa, ux pusudeckue u
XHMHUYECKHE CBOMCTBA. DKOJOTHYECKUE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM

yriaeposa (1V)

37

VYrospHas KUCIIOTa U €€ COJIN

38

[Tpaktrueckas padora Ne 4 o reme
"[Tony4yeHue yriieKucioro rasa.
KauecTBeHHas peakuys Ha kapOoHAT-HOH"

39

[lepBoHavanbHbIE OHATHS 00
OpraHMYECKHUX BELIECTBAX KaK O
COEIMHEHUSX yriepo/a

40

Kpemuuii u ero coequueHus

41

[Tpaktuyeckas padora Ne 5. Pemenue
AKCNEPUMEHTAIBHBIX 3324 110 TEME
«BaxHeHme HeMeTamIbl U uX
COCTMHEHUS»




KontponbHas pabota Ne3 no teme

42 «Baxkueiine HeMeTaIIbI M UX
COCIMHCHUS
OO1mas XxapaKTepUCTHKa XUMUYECKUX

43 9JIEMEHTOB — METAJUIOB. MeTamnyeckas
CBSI3b U METaJUTMUECKask KPUCTAJUTMUECKas
peméTka. Pu3nuecKue CBONCTBA METAJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUECKUIA Psii HAMTPsKEHUH
METAJIJIOB
OO6mme crnocoObI MOTYYSHHS] METAIIOB.

45 CrnaBel. BerauciaeHus 1o ypaBHEHHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIH OJIUH U3
pEareHToB COACPKUT MPUMECH

46 [TonsTre o KOppO3UU METAIIIOB

47 [Ilenounble MeTAIIIBI

48 OKcuIpl U TUAPOKCHUIBI HATPHS U KU

49 [IlemouyHO3eMeNbHBIC METAIIIIBI — KAIbIIHI
1 MarHu#

50 Baxkueiile coeIuHEHNS KaIbLIH

51 O0001IeHre U cUCTEMAaTH3alK 3SHAHUH

59 JKEcTKOCTE BOABI U CIOCOOKI €€
YCTpaHECHHS
[IpakTrueckas padora Ne 6 o Teme

53 "YKécTKOoCTh BOJIBI 1 METOJIBI €€
ycTpaHeHus"

54 AmoMuuuit

55 AmoTepHbIe CBOHCTBA OKCHIA U




THAPOKCH/IA

56

Kenezo

57

Oxcunsl, Tuapokcu bl U conu xenesa (1) u
xenesa (111)

58

O0001IeHNEe U CUCTEMATU3AIN 3HAHUI

59

[IpakTueckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC
«Baxueiime MeTaubl U UX COCTUHEHUSD)

60

Brrunciienus mo ypaBHEHHUSIM XUMHYECKUX
pEeaKIHii, €CJIM OJIUH U3 PEareHTOB JaH B
M30BITKE UK COJICPKUT MPUMECH.
BrruncneHus MacCoOBOM JOJIH BRIXOa
MPOAYKTa PEaKIuu

61

O00011IeHrEe U CUCTEMAaTU3ALM 3HAHUI

62

KonTponbhas padora Ne4 o Teme
«Baxneiie MeTauIbl U UX COSTUHEHUSD)

63

BemecTBa 1 MmaTepuasnbl B TOBCEIHEBHOM
JKU3HHU YeI0BEKa

64

XUMHYECKOE 3arpsA3HEHHUE OKPYXKAIOUIEH
Cpebl

65

Poine XumMuH B pemeHUN 3KOJIOTHUECKUX
pobiemM

66

PeseprubIil ypok. O600611eHIE 1
cUCTeMaTU3alus 3HaHUI

67

PesepBHelit ypok. O6001ICHNE 1
cUcTeMaTU3alus 3HaHUH

68

PeseprubIil ypok. O600611eHIE 1
cUcTeMaTu3alus 3HaHUI




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

* Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3parenscTBO «IIpocBemienne»
* Xumus, 9 kimace/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00IIeCTBO
«M3narensctBO «IIpocBeienue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/7f41a636

bubmuoteka [{OK https://m.edsoo.ru/7f41837c
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