MBOVY "I nazyroBckasi o0CHOBHas 001ieo0pa3oBaTeabHas IITKOJIa»

lpunoswcenue k OcHosHoU
0bpazoeamenvHol npoepamme
OCHOBHO20

0bwezo 0bpazosanus,

VMBEPHCOEHHOUL. NPUKAZOM OUPEKmopa
MFBOY "I'nazynosckas ocnognas

obweoobpazoeamenvhas wkona " Ne230
om 31.08.2023 2.

PaGouas nmporpaMmma no yueonomy npeamety «Xumus» (8 -9 kiacce)
CoaepxaHue nporpaMmmsl

Ne OO61mast CTpyKTypa MporpaMMel

1 [I1anupyeMble pe3ynbTaThl H3yYeHUS YYEOHOTo TpenMera
«Xumusn» (8-9 ki)

2 Copeprkanue yaeOHOTO TipenMeta « XuMus» (8-9 i)

3 TemaTnyeckoe MIAHUPOBAHHE C yKa3aHUEM KOJUYECTBA YacoB,

OTBOAHMMBIX HA OCBOCHHC Ka)KI[OfI TCMBI

[Tpunoxxenue 1. JIuct BHECEHUS] N3MEHEHUM.

COAEPKAHUE OBYUEHUSA

8 KJIACC IlepBoHayajibHble XUMHYECKUE TOHATHS
[Ipenmer xumuun. Ponb XuMuM B )KU3HH YeNOBeKa. XUMHUS B CUCTEME HayK. Tena u

BeniecTBa. u3nUecKre CBOMCTBA BEMIECTB. ATpEeraTHOE COCTOsIHUE BellecTB. [loHATHe
0 METOJax IO3HaHus B XuMHH. Uuctele BemecTBa M cMecH. CrocoObl pasieiieHUs
cMeceH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3TIEMEHThI. CUMBOJIbI XUMUYECKUX 3JIEMEHTOB.
[IpocThie U ClIOkKHBIE BeleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuaeckas (opmyna. BameHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHass artoMHas Macca. OTHocHUTelIbHas
MOJIEKYJIsIpHasg Mmacca. MaccoBasi JoJisi XUMHYECKOTO JIEMEHTA B COCIMHEHHH.
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KomnuectBo BemectBa. Mosb. MonsipHass macca. B3auMOCBSI3b  KOJIMYECTBA,
MacChl M YMclia CTPYKTYPHBIX €IMHHMI] BeliecTBa. Pacu€Tsl mo GopMynaM XUMHUYECKHX
COECIMHEHU .

Pu3NYECKUEe U XUMUYECKHUE SIBJICHUS. XUMHUUECKAsl peaklus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUs] MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUsA. Knaccudukanus XMMHUYECKUX
peakiuii (CoeIMHEHUs, Pa3IoKEHUs, 3aMeIeHHsI, 00MeHa). XumuyecKkuii IKCnepUMenm:

3HAKOMCTBO C XHMHYECKOW TOCYAOH, MpaBwiamMu pabOThl B JIabopaTopuul U
npuéMaMu OOpalleHus: ¢ JIabopaTOpHBIM O0OpYyTOBAaHMEM, H3yUYE€HHE M OIHCAHHE
(¢u3nyYeCKuX CBOMCTB OOpa3IOB HEOPraHWMUYECKUX BEIIECTB, HAOMIOACHHE (DU3HMUECKUX
(ny1aBiieHHE BOCKA, TassHUE JIbJa, pACTUPaHUE caxapa B CTYIKE, KUTIEHUE U KOHJEHCalus
BOJbI) U XUMHUYECKUX (FOpPEHHE CBEYH, MPOKAJIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCIOTOW) SIBJICHUM, HAONIOJACHHE U ONUCAHUE TMPHU3HAKOB
NPOTEKaHUsI XMMUYECKHX peakluil (pas3iokeHue caxapa, B3auMOJICUCTBHE CEPHOU
KHUCIIOTBI C XJIOpUJIOM Oapus, pasioxkenue ruapokcunga meau (ll) mpu narpeBanuw,
B3aUMOJICHCTBHE *Kee3a ¢ pacTBopoM cosd menu (1), u3yuenue cnocoboB paszzaeseHus
cmMeced (C TOMOIIBIO MarHuTa, (QUIBTPOBAaHUE, BBIMAPUBAHKUE, JUCTHILISALUA,
xpoMarorpadusi), MpoBeACHNUE OYUCTKH TMOBAPEHHON COJIM, HAOIOJACHUE M ONHCAHHE
pE3yNbTaTOB NPOBEICHUS OMNbITA, WUTFOCTPUPYIOUIETO 3aKOH COXPAHEHHSI MAaccChl,
co3laHue Mojieneld MosieKyn (IapocTep)KHEBbIX). BaxkHeililmue mnpeacTaBUTEU
HEOPraHMYeCKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucimopoxm — 31eMeHT W NpocToe
BelecTBo. Haxoxkaenue Kuciopoja B Npupoje, PuU3nyeckrue U XMMHUYECKUE CBOMCTBA
(peakuum ropenus). Oxcunbl. Ilpumenenwe xwuciopoma. CrocoObl MOIyYCHUS
KHCIIOpOJia B J1a0OpaTOpUU U MPOMBINUIIEHHOCTH. KpyroBopoT Kuciaopoaa B IpHPOJE.
O30H — a;IoTponHas MoIU(UKAIUS KUCIOPOA.

TernoBoit 3GheKT XMMUIECKON peakiiu, TEPMOXUMUYECKUE YPaBHEHUS, dK30- U
HAOTEPMUYECKUE PeaKlMU. TOTUIMBO: YroJib U METaH. 3arps3HEHUE BO3/lyXa, YCUIICHHE
NapHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIOA.

Bogopoa — snemeHT u npoctoe BeniecTBo. HaxoxkaeHue Bogopoaa B MPUPOJE,
bu3nUecKkue U XMMUYECKHEe CBOWCTBA, MPUMEHEHHE, CTIOCcOObI moydeHusi. KucioTsl u
COJIH.

MonsipabIit 00BEM Ta30B. Pac4€ThI M0 XUMUUECKUM YPABHEHHUSIM.

®usnueckne cBoMcTBa BOAbl. Boma kak pactsopurens. PactBopel. Haceiennsie n
HEHACBILLIEHHBIE PACTBOPHI. PacTBOPMMOCTD BelIECTB B BoAe. MaccoBasi 107151 BEIIECTBA
B pacTBope. XuMUYECKHE CBOMCTBA BOAbl. OcHOBaHUs. Poib pacTBOpOB B IpHpOAE U B
YKU3HH YenoBeka. KpyroBopoT BoAbl B IpUpO/E. 3arpsi3HEHNE NPUPOIHBIX Boa. OxpaHa
Y OYKCTKA MPUPOJHBIX BOJ.
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Knaccudukanus wHeopranmdeckux coeauHeHuit. Oxcuapl.  Kiaccubukarms
OKCH/IOB: coJieoOpasyroiiue (OCHOBHBIE, KHCIJIOTHBIE, ampoTepHbIe) U
HecosieoOpasyromue. Homenknatypa okcuioB. Ou3nueckue U XMMUYECKHUE CBOWCTBA
okcua0B. [lonydeHne OKCUI0B.

OcnoBanus. Knaccudukanus ocHOBaHUMN: 1IETOYM U HEPACTBOPUMBIE OCHOBAHMUSI.
Homenkiarypa ocHoBaHuil. @DuU3MYECKHME W XUMHYECKHE CBOKWCTBA OCHOBAHUM.
[TomyyeHne OCHOBaHUM.

Kucnotel. Knaccupukauus kucnor. Homenkmarypa kucinor. dusmueckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan akruBHOcTH MeTaiuioB H.H. bekerosa. Ilonyuenue
KHUCJIOT.

Conu. HomeHknatypa coneil. @u3ndecKkue U XMMHYECKUE CBOMCTBA COJIEH.
[lonyueHune cosen.
I'eneTnueckas cBsI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCNUHEHUN. Xumuueckuul

IKCcnepumenni.

KaueCTBEHHOE OIpEAeiICHUE COACPKAHUS KHUCJIOpoAa B BO3AyXe, IOJIy4YEHUE,
coOuWpaHue, pacrno3HaBaHWE U M3YyYEHHE CBOWCTB KHUCIOpOJAa, HaOI0/IeHHe
B3aMMOJICUCTBHS BEIIECTB C KUCJIOPOJIOM M YCJIOBHUS BO3HUKHOBEHHS W TPEKPAIICHUS
ropeHusi (mMokapa), O3HAKOMJIEHUE C OOpa3laMH OKCHIOB W OMUCAHUE HMX CBOUCTB,
MOJIy4eHHe, coOMpaHue, pacro3HaBaHWE M HM3YYECHHE CBOMCTB BoJOpoja (TOpeHHe),
B3auMoJielicTBue Bojgopoaa ¢ okcugom wmeau (ll)  (Bo3MokHO UCHOJIB30BaHUE
BUJICOMATEPHUAIIOB), HAOJIOJeHHe O0O0pa3lloB BEHIECTB KOJUYECTBOM |  MOIJb,
UCCJIEIOBAaHUE OCOOEHHOCTEH PacTBOPEHHMs BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPENEIEHHOW MacCOBOM JOJIEM PAaCTBOPEHHOIO
BEILIECTBA, B3aUMOJCHCTBHE BOJABI C MeTaylaMu (HATpUEM U KalbllueM) (BO3MOKHO
MCIIOJIB30BaHUE BUICOMATEPHUAIIOB), HCCIIEIOBaHIE 00pa3I[0B HEOPTAaHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOIIOJCHUE HW3MEHCHHS OKpPacKW HWHIUKATOPOB B PacTBOpax
KHUCJIOT U IIesIouel, n3ydeHue B3aumozencteust okcuaa meau (1) ¢ pactBopom ceproit
KHCIJIOTBI, KHCJIOT C METaJJIaMH, pPEeaKIMi HEeHTpan3aiiuy, MoyIeHIEe HEPACTBOPHUMBIX
OCHOBAaHHM, BBITECHCHHE OJIHOTO MeETa/ula JAPYTUM M3 PacTBOpa COJIM, PEIICHUE
OKCIIEPUMEHTAJLHBIX 3alad 1o TeMme «BaxHeimme Kiacchl HEOPraHUYECKUX
COCJIMHEHUIN.
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IHepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumMmudeckux iemenros JI.H.
MenpeJseeBa. Crpoenne aTOMOB. XuMHnueckas CBSI3b.
OKHCIUTETLHOBOCCTAHOBUTEIbHbIC PEAKIIUU

[lepBble MOMBITKU KJIACCU(PHUKAIMKA XUMUYECKHUX 3JeMeHTOB. [loHsiTHE O rpymmax
CXOJIHBIX AJIEMEHTOB (IIEJIOYHBIEC U MIET0YHO3EMETbHbBIE METAILIbI, FAJIOTEHbI, UHEPTHHIC
ras3el). JE€MEHTHI, KOTOpbIe 00pa3yIoT aM(pOTEpHBIE OKCUABI U TUIAPOKCHUJIBI.

ITepuonnueckuii 3akoH. Ilepuomnueckas cucrema XUMUYECKUX 3yeMeHTOB J[.I.
MenpneneeBa. Kopotkonepuonnas u maiuHHonepuonHas (opmel Ilepuoanudeckoit
cucTteMbl xuMu4deckux dnemeHToB [[.1. Menneneesa. [lepuons! u rpynmnsl. @u3ndeckuii
CMBICJI IIOPAIKOBOTO HOMEpa, HOMEPOB IIEPUOJIA U IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snuep. M3oromsl. OnekTpoHbl. CTpoeHue
ANEKTPOHHBIX 000J04eK aTOMOB NepBbIX 20 xumudeckux 3iemeHToB [lepnoanueckoi
cucrembl JI.M. Menneneesa. XapakTepucThKa XUMHUYECKOIO JJIEMEHTa II0 €TO0
noJioxkeHuto B Ileprnoanueckoii cucreme .M. Menneneena.

3aKOHOMEPHOCTM W3MEHEHHUS paanyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 I'PYIIaM U IIEPUOJaM.

3nauenue Ilepuonnueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XUMHYECKHUX
AIIEMEHTOB ISl Pa3BUTHUS HayKU U pakTuku. JI.J1. Mennenees — yd€Hblil ¥ rpaJaHUH.

Xumuueckass  cBsi3b. KoBaneHTHass  (NOJsipHAass M HENOJISIPHAsl)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp oxucneHns. OKUCIUTEIBHOBOCCTAHOBUTENBbHBIE peakuuu. IIponeccsl

OKHCIICHMSI U BOCCTaHOBJICHHMSA. OKHUCIMTENIM U BOCCTAHOBHTEIH. Xumuueckuu
JKkcnepumerm.

n3ydeHue oOpaslloB BEMIECTB METAUVIOB W HEMETAJJIOB, B3aWMOJICHCTBUE
TUAPOKCHAA UHMHKA C pAacTBOpAaMHM KHUCJIOT W IIEJIOYE€H, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIONTUX MPUMEPHI OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX peaKIuid (TopeHue,
pEeaKIu pa3ioKeHUsl, COSTUHEHHUS).

Meosicnpeomemuvie ces3u
Peanuzanust MeXnpeAMETHBIX CBSI3€H NpPU M3YYEHWH XUMHM B 8§ KJjacce

OCYILECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHOHAYYHBIX OHATUMN, TaK
u TIOHSITUH, SIBJISTFOIIIUXCSI CUCTEMHBIMU JUISt OTJICJIbHBIX MPEIMETOB
€CTECTBEHHOHAYYHOTO [IUKJIA.

OO61ue ecTeCTBEHHOHAYYHbBIC MMOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHanW3, CHUHTE3, KiacCcuUKaIus, TEPUOJUIHOCTh, HAOIIOJACHUE, OSKCIEPHUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.
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dusnka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], WU30TOIIHI,
PaJMOaKTUBHOCTh, MOJIEKYJIa, OJJIEKTPUYCCKHN 3apsj, BEHIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PU3NYCCKUE BEIWYUHBI, CAUHUIIBI U3MEPCHUS,
KOCMOC, TUTaHEeTHI, 3BE37b1, CoHIIE.

buonorus: porocuntes, apixanue, oOuocdepa.

I'eorpadus: armocdepa, rumpochepa, MUHEpaTbl, TOPHBIC MOPOJBI, IOJIC3HBIC
UCKOTIaeMBbI€, TOIUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC BemecTBO M XMMHYECKAS PeaKIUsA
[lepuonnueckuii 3akoH. Ileproamueckas cucteMa XMMHYECKUX 3eMeHToB /JI.I.

MenaeneeBa. CTpoeHHE aTOMOB. 3AKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KAIBIUS U UX COCIMHEHUNH B COOTBETCTBUU
C TIOJIOXKEHHEM 2JIeMeHTOB B [lepuoanyeckoil cuctemMe U CTpOCHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BUJIbl XUMUYECKOM CBSI3U. THUIBI KPUCTATUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BeIIECTBA OT THUIA KPUCTAIUIMYECKOW PEMIETKH W BHUIA
XUMHUYECKOM CBSI3H.

Kimaccupukanuss W HOMEHKIATypa HEOPTaHHMYECKUX BEIISCTB. XHUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIUXCA K PA3TUYHBIM KJIaCCaM HEOPraHUYECKUX COCTUHEHUH,

ICHCTHUYCCKAA CBA3b HCOPIraHNYCCKHUX BCIICCTB.

Knaccudukanus XuMUYeCKUX peakiuii o pa3judHbIM MpU3HaKaMm (10 YUCTy U
COCTaBYy YYaCTBYIOIIMX B PEAKI[UU BEIIECTB, MO TEIUIOBOMY (P eKTy, MO M3MEHEHUIO
CTEMEHEW OKHUCJICHUSI XUMHUYECKHX DJEMEHTOB, IO OOpaTUMOCTH, TI0 YYacTHIO
Karanm3aTtopa). JK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPABHCHHUS.

[TonsitTue o ckopocTh XuMHUeckol peakuuu. I[lonstue 00 00paTUMBIX U
HEOOPATUMBIX XHUMHUYECKUX peakiusx. [IoHsATHE O TOMOTeHHBIX U TETEPOTreHHBIX
peakuusx. Ilonsatue o karamuse. [loHsitne 0 XumMuueckoM paBHOBecHH. DakKTOPHI,
BIIMAIONIME HA CKOPOCTh XUMHUYECKOM PEaKIUMu ¢ TOJIO)KEHHE XUMHUYECKOTO

paBHOBECHS.
OKUCINTETEHO-BOCCTAHOBUTEBHBIC peaxkumu, 3JIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHOU pEeaKUnHu. CocraBienue YpPaBHEHUU

OKHCIIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKLINN C UCIOJIB30BAHUEM METOJA AJIEKTPOHHOTO
OanaHca.

Teopuss 37EKTPOJUTUYECKON JUCCOLMALMH. OJNEKTPOJUTBI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHuMoHBL. MeXaHuU3M JAMCCOLMALMM BELIECTB C PAa3IMYHBIMU BHJAMH
xumuueckoi cBsizu. Crenens auccoruanuu. CUIbHbIC U ClIa0ble AIEKTPOIUTHIL.

Peakunu wnoHHOro oOMeHa. YCIOBHUS NPOTEKAaHUS pPEaKIHMi HOHHOrO OOMeEHa,
IIOJIHBIE U COKPALIEHHBIC HOHHBIE YpaBHEHUsI peakiuil. CBONMCTBA KUCIOT, OCHOBAaHUN U



denepanpHas padouas mporpamma | Xumusi. 8—9 kimaccel (0a30BbIi YPOBEHB)

COJIEll B CBETE MPEJACTaBICHUN 00 3JIEKTPOIUTHYECKON auccoranuu. KayecTBeHHBIE
peakuuu Ha HOHBL. [IoHsATHE O TUAPOIU3E COJEH.
Xumuyeckuii 5Kcnepumenm:

03HAaKOMJICHUE C MOJEISIMU KPUCTAIMYECKUX PEIIETOK HEOPTAHMYECKUX BEIIECTB
— METAJJIOB ¥ HEMETAJUIOB (rpaduta U amMasa), CIOXKHBIX BEHIECTB (XJIOpUaa HaTpusl),
UCCIICJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHMYECKOM pPEaKUUu OT BO3JACHUCTBUS
pa3nuuHBIX (DAKTOPOB, HCCIENOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
mpoliecca IUCCOIUAMU KUCIIOT, MIEJI04Yel U coseil (BO3MOKHO HMCIOIb30BAHUE BUICO
MaTepHayioB), IPOBEJICHHUE OIBITOB, MILTIOCTPUPYIOMIUX MMPU3HAKU MTPOTEKAHUS PEaKIIUi
MOHHOTO oOMeHa (00pa3oBaHUE OCajKa, BhIJCICHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakinii (TopeHue,
peakluyu pa3yIoKEHHsI, COCIUHEHUs), pPacllO3HABAaHUE HEOPraHMYECKUX BEIIECTB C
MOMOIIbI0 KaYECTBEHHBIX PEAKIMil Ha HOHbBI, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad.
HemeTauibl 1 MX COeIMHEHUS

OOmiass  xapakrtepucTuka rajoreHoB. OCOOEHHOCTHM  CTPOEHHS  aTOMOB,
XapakTepHble CTENeHH OKucieHus. CTpoeHue W (PU3MYEcKHe CBOMCTBA MPOCTHIX
BEILIECTB — raJJOT€HOB. XMUMHUYECKHE CBOWCTBA HA MpUMeEpE XJopa (B3aUMOAECHCTBHE C
MEeTajulaMM, HeMeTalulaMu, Iiejgodamu). XyopoBogopoa. CounsiHas — KHUCIIOTAa,
XMMHWYECKUE CBOMCTBA, MOJIy4YECHHE, MPUMEHEHUE. JleiicTBUE XJIopa U XJIOPOBOAOPOA
Ha OpraHu3M 4yeJoBeKa. BaxkHeillne XJI0puibl U UX HaXOXKJECHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3iemMeHTOB VIA-rpynmnbel. OcoOEHHOCTHM CTPOEHMS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CrTpoeHne U (uU3MYECKHe CBOMCTBA
IPOCTBIX BEIIECTB — KUCJIOPOJA M Cepbl. AJUIOTPONHbIE MOAU(DUKAILIMM KHUCIOPOAa U
cepbl. XHMHUYECKHE CBOMcTBa cepbl. CepoBOAOPON, CTpoeHHE, (U3UUECKUE U
XUMHUYECKHEe cBOMCTBA. OKCHUIBI CEPBI KAK MPEICTABUTENIN KHCIOTHBIX OKcHI0B. CepHas
KHUCTIOTa, (U3NYECKUE M XUMHUYECKHE CBOMCTBa (00IIME Kak IMpeAcTaBUTENs Kiacca
KUCIOT U  crneuuduueckue). XHUMHYECKUE peaklUuu, JeKallue B  OCHOBE
MPOMBITIUICHHOTO CIoco0a TOMy4YeHUsI CEepHOM KHUCIOTHL. [lpuMeHeHue cepHoi
kucioTel. ColM CepHOM KHUCIOTHI, KAdyeCTBEHHAas peaklus Ha Cyiab(}aT-uoH.
Haxoxnaenue ceppl M €€ COENMHEHHM B Ipupoac. XHUMHUYECKOE 3arpsi3HEHUE
OKpPYXaroILEel Cpelbl COEANHEHNUSAMHU CEPBbI (KUCIOTHBIE JOXKIH, 3arPsI3HEHUE BO3AyXa U
BOJIOEMOB), CITOCOOBI €TI0 MPEIOTBPAIICHUSI.

O6mas xapakrepuctuka 3neMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIe CTEMEHU OKUCICHMs. A30T, pacCpOCTpaHEeHUE B MpUPOJe, PU3NUECKUE U
xumuieckue cpoiictBa. KpyroBopor azora B mpupone. AMMHUaK, ero ¢pu3nuecKue u
XMMHUYECKHUE CBOMCTBA, MOMyuyeHue u npuMeHenrne. Colu aMMOHUS, UX (PU3NYECKUE H
XUMHUYECKHE CBOICTBa, NpuMeHeHue. KauecTBeHHas peakiusi Ha HOHbBl AMMOHHSL.
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A3oTHas KucjaoTa, e€ moixydeHue, GU3NUecKue U XUMHUYECKHEe CBOMCTBa (0OIIue Kak
MpeACTaBUTENS Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB U COJICH
aMMOHHMSI B KayeCTBE MHHEPAJIbHBIX yAOOpeHHil. XHUMHUYECKOe 3arpsi3HEHHE
OKpY’KaloIen cpesibl COeAMHEHUAMHU a30Ta (KUCIOTHBIE 0K/, 3arpSA3HEHHE BO3yXa,
mo4Bbl U BoJoEMOB). Docdop, ammoTpornHble Mmoaudbukanuu docdopa, puzndeckue u
xumudeckue cBorictBa. Okcua ¢ocdopa (V) u dbochopHas kuciora, GU3NIECKUE WU
XUMUYECKHE CBOWCTBa, moaydeHue. Mcmons3oBanue ¢ochaToB B KadeCTBE
MUHEpaIbHBIX YI0OpEHUH.

O6mass xapakrtepuctuka 3iemMeHTOB IVA-rpynnbel. OCOOEHHOCTHM CTPOECHHS
aTOMOB, XapaKTEpHBIC CTETEHU OKUCICHMs. YTJIEPOJ, aJJIOTPOIHbIE MOIU(PUKALNH,
pacnpocTpaHeHHuEe B MpHUpojae, (U3MUecKHMe M XHUMUYECKHEe CBOMcTBa. AncopOuus.
Kpyrosopot yriepoaa B npupoje. Okcuasl yriaepoaa, ux (pU3N4YeCKue U XUMHYECKHE
CBOICTBA, JCHCTBUE HA KUBBIE OPTraHU3MBbI, TOJIYYCHUE U IPUMEHEHUE. JKOJIOTUUECKUE
poOJIeMbl, CBsI3aHHbBIE C OKCUAoM yriepoaa (1V), runoresza riao0anbHOTO MOTEIUICHHUS
KJIUMaTa, MapHUKOBBIA 3¢ (dexT. YronapHas KUcioTa U €€ coiu, ux (U3UYECKUe u
XUMHUYECKHE CBOWMCTBa, TIOJNlydeHHE U TMpuMeHeHue. KadecTBeHHass peakius Ha
kKapOoHaTHOHKI. Vcronp3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIINIEHHOCTU U
CEIBCKOM XO3SIMCTBE.

[lepBoHavasibHbIE TIOHSATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yraepoja (MeTaH, 3TaH, STWJICH, alleTWIEH, 3TaHOJ, TIUIEPHH, YKCYCHas KHUCIIOTa).
[TpupoaHbIC HICTOYHUKH YTIIEBOIOPOIOB (YTOJIb, IPUPOIHBIN Ta3, HE(Th), MPOTYKTHI UX
nepepaboTku  (O€H3WH), WX POJb B OBITY W NPOMBINUICHHOCTH. [loHsATHE O
OMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKMpax, OeNKax, YriieBoJax — U UX POJIM B KU3HU
YesoBeka. MaTtepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUH.

Kpemnnii, ero usndyeckue u XMMHUYECKHUE CBOWCTBA, MOJYUYCHUE U MPUMEHEHUE.
Coeaunenust kpeMHus B npupoje. O0ume npenacrasienus 06 okcuae kpemuus (1V) u
KpeMHHUEeBOW KucioTe. CHIUKAThI, UX HCIOJH30BAHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxneiime cTpouTenbHbIE MaTepHalbl:  KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [Ipobiembl 0€30MacHOro UCIONb30BaHUS CTPOUTENBHBIX MAaTEPUAIOB B
MOBCEIHEBHOM JKU3HU. XUMUUeCKull 9KCnepumMeHm:

M3ydeHue o0pa3loB HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMii Ha XJOPUA-UOHBI U HAONIOACHHE MPHU3HAKOB HMX
NPOTEKaHUs, OMBITHI, OTPAXKAOINEe PU3NUECKIE U XUMUYECKHE CBOMCTBA TaJOTEHOB U
UX COEIMHEHUN (BO3MOXHO HCIHOJIb30BAaHUE BHUAECOMATEPUATIOB), O3HAKOMIIEHHE C
oOpa3iiaMu XJIOpUJIOB (TaJIOTEHUIOB), O3HAKOMJICHHME ¢ oOpaslamMu cepbl U e
COEMHEHHUSIMH (BO3MOKHO MCIOJIb30BaHUE BHIEOMATEPUANIOB), HAOII0IEHUE MTpoliecca
OoOyTJIMBaHMS caxapa MoJ IEMCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUEHUE
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XUMHYECKUX CBOMCTB pa30aBlIeHHOW CEpHOW KHCIOTHI, MPOBEACHHUE KaueCTBEHHOU
peakuuu Ha cyib(ar-uoH U HAOIIOJIEHUE MPU3HAKA €€ MPOTEKaHUs, 03HAKOMIICHUE C
dbu3nYecKUMU  CBOMCTBaMH a30Ta, (Gochopa U HUX CcoeAUMHEHUH (BO3MOYKHO
UCIIONIb30BaHUE BHJIEOMATEPUANIOB), 00pa3liaMu a30THBIX U (POchHOpPHBIX yT0OpEHHIA,
NoJIyueHue, coOupaHue, pacro3HaBaHUE M W3YYEHUE CBOWMCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX PEAKIMii HAa MOH aMMOHMS W (QocdaT-UOH U U3ydeHUE MPU3HAKOB HX
IIPOTEKAHMs, B3aWMOJCHUCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MEIBIO
(BO3MOXXHO HCMOJB30BaHUE BHUIEOMATEPHUAIIOB), U3YUEHUE MOJIENECH KpUCTaUIMUYECKUX
pemérok anmasza, rpadura, (QysiepeHa, O3HAKOMJIEHHE C MPOLECCOM aacopOIuu
pacTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIJEM W YCTPOMCTBOM MPOTHUBOrasa,
MOJIy4eHHe, COOUpaHHe, paclo3HaBaHHUE M H3YyUYEHHE CBOMCTB YIJIEKMCIIOTO Tasa,
MPOBEJICHUE KA4YECTBEHHBIX pEaKlMii Ha KapOOHAT M CWJIMKAT-UOHBI M HM3y4YEHUE
NPU3HAKOB MX  IPOTEKaHWs, O3HAKOMJIEHME C  NPOAYKIUEH  CHIMKATHOU
MIPOMBIIIJIEHHOCTH, PENICHHE JKCIEPUMEHTAIBHBIX 3a7ad 1o Teme «Baxueimme
HEMETAIUIbI U UX COEAUHEHUD. MeTa/ulbl U UX COeIMHEHUS

OO6miast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX
nonoxxeHust B llepuoanuecko cucreme xumuueckux 3nemeHToB .M. Menaeneesa u
ctpoeHust atomoB. CTpoeHue MeTauioB. MeTamnuueckas CBSI3b U METALUIMYECKAS
KpUCTAUIMYECKAsT PEMIETKA. JJIEKTPOXUMUYECKUN pAl  HANPSHKEHHM METaJUIoB.
duznyeckue W XUMHUYECKHE cBoiicTBa MerauioB. OOmue crnocoObl MOTy4YeHUs
METAJIJIOB.

[TonsiTue 0 KOPPO3UM METAIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIIIaBsl
(cTanp, 4yryH, JIOpATIOMUHUAN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounsle MeTaUibl: MOJIOXKEHWE B llepuomuueckor cUCTEME XUMHYECKHX
anemeHnToB J[.MI. MennaeneeBa, CTpo€HHE HX aTOMOB, HAaXOXICHHE B IPUPOIE.
dusznyeckue W XUMHUYECKHE CBOMCTBa (Ha mpuMepe HaTpusi W kamus). Okcuabl U
TUAPOKCHUIBI HATpUsI U Kalus. [I[puMeHeHre neJ0uYHbIX METAIJIOB U UX COCTUHECHUH.

[IlemoyHO3EMENBHBIE METAUIBI MArHUM U KAJIbIUM: TTOJ0xkeHue B [leproanyeckon
cucTeMe xuMmuueckux aneMeHToB [[.1. MenaeneeBa, CTpoeHUE UX AaTOMOB, HAXOXKJICHUE
B npupoge. Ouznyeckne M XMMUUYECKHE CBOMCTBA MarHus W Kaiblus. Baxueuuue
COCIMHEHUS Kalblus (OKCUMI, THAPOKCHUI, coyn). KECTKOCTh BOABI M CIOCOOBI €&
YCTpPaHECHUS.

AmromuHui: nosioxkeHue B [lepuoandeckon cuctemMe XuMu4ueckux anemeHToB ..
MenaeneeBa, CTpOEHHE aTOMa, HaXOXKJAeHUE B mpupoae. PU3NUECKHE U XUMHYECKUE
CBOMCTBA aMtOMUHUA. AMQOTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH]IA ATFOMUHUS.

Keneszo: nmonoxenue B llepmoanueckoit cucreme xumMuueckux diaeMeHToB J[.U.
MenaeneeBa, CTpOEHHE aTOMa, HaXOXKJAeHUE B Ipupoac. PHU3NUECKUE U XUMHUYECKUE
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cBoMcTBa kene3a. Okcuibl, ruapokcu bl u conu xkenesa (1) u xenesa (l11), ux cocras,
CBOMCTBA U TIOJIy49CHHE. XuMuUuecKull SKCnepumMenm.

03HAKOMJICHHE C 00pa3aMyd METaIOB U CIUIABOB, UX (PM3MUYECKUMHU CBONCTBAMH,
M3yYE€HHE  pe3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOKHO  HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJIA KaIbIUs U HATPHS C BOJION
(BO3MOKHO HCTOJIb30BAaHUE BUICOMATEPUATIOB), UCCIEIOBAHNUE CBOMCTB KECTKOM BO/IBI,
mporiecca  TOpeHus — JkKeyne3a B KUCHopoJe  (BO3MOXKHO  HCIIOJB30BaHUE
BHUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEaKIMi Ha MOHBI (MarHus,
KaJblusl, anmoMuHus, nuHka, kenesa (I1) u xeneza (1), menu (Il), naGmatonenue u
ONMCAHUE TMPOIIECCOB OKpAIIMBAHMUS IJIJAaMEHHM HMOHAMU HATpUs, Kaaud W KaJIbIUA
(BO3MOKHO HCMOJIb30BAHUE BUIEOMATEpPUATIOB), MCCIIEOBaHHE aM(POTEPHBIX CBOMCTB
TUJPOKCUJIA ATFOMUHUS M TUJIPOKCU/IA ITUHKA, PEIICHUE IKCTIEPUMEHTANIbHBIX 3a]1a4 10
Teme «BakHelIe MeTaJUIbl U UX COCIMHEHUS». XUMHUSA U OKPY:Kalolas cpeaa

BemecTtBa u Marepuasbl B IIOBCEIHEBHOM JKM3HM 4YeloBeKa. be3omacHoe
UCIIOJB30BaHUE BEIIECTB M XUMHUUYECKUX peakuuid B ObiTy. llepBas momonis mnpu
XUMHYECKUX 0KOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arps3HCHHE OKpyKaromeld cpeabl (TpeaesibHas —JOImycTHMast
koHieHTparusi BemiecTB (manee — IIJIK). Ponk XuMuM B pEIICHUM SKOJOTHYECKUX
npobseM. Xumuueckuii sxcnepumenn:

U3y4eHHe 00pa3ioB MaTEPHAIOB (CTEKIIO, CIUIABBI METAJNIOB, TOJIMMEPHBIC

MaTepHuabl).

Mesicnpeomemuvie cés3u
Peasmzanmst mexXnpeaMETHBIX CBS3€M NpPU M3YYEHMH XUMHM B 9 Kiacce

OCYIIECTBIISIETCSl Yepe3 HMCIIOJIb30BAaHNWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHM,
TaK W TOHATHHA, SBISIOIIMXCS CHCTEMHBIMH [UJII  OTHACIBHBIX  IPEAMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TIOHTHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanmW3, CHUHTE3, KiacCU(UKAIUsA, TEPHOIUIHOCTh, HAOIIOACHUE, OSKCICPUMEHT,
MOJICTUPOBaHUE, M3MEPCHHUE, MOJICb, SBJICHHUE, NMAapHUKOBBIM A(DQEKT, TEXHOIOTHs,
MaTepHaIbl.

dusnka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, H30TOIIHI,
PaINOaKTUBHOCTD, MOJICKYJIa, SJIEKTPUYECKHIA 3apsiji, MPOBOJHUKH, IMOTYIPOBOJTHHKH,
TUDJIEKTPUKH, (DOTODTIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPUMOCThb, KPHCTAJUIMYECKas pEIIeTKa, CIUIaBbl, (U3HUCCKHE
BEITUYMHBI, €AUHUIBI HM3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3IHI,
Comnnre.
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buonorust: ¢dorocunrtes, npixanume, Ouocdepa, SKOCUCTEMa, MHUHEpPaIbHBIC
yZ10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOJBI, IOJIE3HBIC
MCKOIIa€MbIE, TOILJIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHAN
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yJIbTAaThl OCBOSHUS MPOTPaMMBbl OCHOBHOTO 00IIET0 00pa3oBaHuUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHMsS] XMMHH B CJIMHCTBE Y4YeOHOM M BOCHHMTATEIHHOU
JESITEIIBHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCHUCKIMHE COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, TPHHITHIMH B OOINECTBE TIpaBUIAMH H
HOpMaMH TIOBEJICHUS W CIOCOOCTBYIOT ITpOIlecCaM CaMOITO3HAHUS, CaMOPa3BHUTHSA W
COLIMAJIM3AITIN 00YJarOIIHXCSI.

JIM9HOCTHEIC pe3yJIbTaThI OTpaKaroT TOTOBHOCTh o0yJaronuxcs
PYKOBOJICTBOBAThCS CHCTEMOW IMO3WUTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PacCIIUpPCHHE
OIbITa JCATCIILHOCTH Ha €€ OCHOBE, B TOM 4YHCJIe B 4YacTH: 1) MaTpUOTHYECKOTO
BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIICHUS K OTCYCCTBCHHOMY KYJBTYPHOMY, HCTOPUYCCKOMY H
HAyYHOMY HACJICIUIO, IOHMMAaHHWS 3HAYCHHS XUMHUYECKOW HAyKd B JKU3HHU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
NEPEIOBBIX JIOCTMOKCHUSAX M OTKPBITUAX MHPOBOM W  OTCUSCTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa M OOIIECTBA,;

2) rpamaaHCKOro BOCIIUTAHUS:

MIPEACTABIICHUS O COUMAIIBHBIX HOpMaxX U MpaBUilaX MEXKJIMYHOCTHBIX OTHOLLICHHM
B KOJUIEKTMBE, KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B OOUIECTBEHHO IMOJE3HOM,
yueOHOUCCIIe10BaTENbCKOM, TBOPUECKOM U IPYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JIEATETBHOCTH  TNPU  BBINOJHEHUUM  YUYEOHBIX,
MO3HABATEJIbHBIX 33144, BBIIIOJIHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3IaHUH Y4eOHbIX
IIPOEKTOB, CTPEMJICHHsS K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B IIPOLECCE ITON
y4eOHOU NeATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEJIEHUE M IOCTYNKU CBOMX
TOBAPHUILEH C TIO3UMLUMH HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUSA
MOCJIEACTBUN MTOCTYINKOB; 3) HEHHOCTH HAYYHOI'0 MIO3HAHMSA
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MHPOBO33PEHYECKUE TPEACTABICHUsS O BEIIECTBE W XUMHYECKOM pEaKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTABJISIOIIME OCHOBY
JUIsL TIOHUMaHMsI CYIIHOCTH HAay4YHOM KapTHHBI MHpa, IPEJICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSA NPUPOJbI, B3aUMOCBS3IX YEJIOBEKA C IPUPOJHOM CpPENOH,
O pOJIM XUMHU B IIO3HAHMM OTHUX 3aKOHOMEPHOCTEW; I03HABaTEIbHbIE MOTHBBI,
HanpaBJICHHbIE HAa TMOJYYCHHE HOBBIX 3HAHUW MO XUMHUH, HEOOXOAMMBIC st
OO0BSICHEHHSI HAOII0Ia€MBIX MIPOLIECCOB U SIBJIICHUH, MTO3HABATENbHON, HH(POPMALITMOHHON
U YUTATENIbCKOM KyJBbTYpbl, B TOM YHCJIE€ HABBIKOB CAaMOCTOATEIBHONW padOThl C
y4eOHBIMU TEKCTaMH, CHOPABOYHOM JIMTEPaTypoOil, JOCTYIHBIMHU TEXHUYECKHUMHU
CpeIAcTBaMU HH(OPMALIMOHHBIX TEXHOJOTHI; HMHTEpec K OOyYEHHUI0O U I03HAHUIO,
J110003HATENBHOCTh, TOTOBHOCTh U CHOCOOHOCTh K CaMOOOpPAa30BaHMIO, MPOEKTHON U
UCCJIEI0BATENBCKON IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U YPOBHS
oOyueHus B AanpHeiieM; 4) GopMUpoOBaHHs KyJIbTYPbI 310POBbA:

OCO3HAaHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUSA K CBOEMY 310pPOBBIO,
YCTaHOBKHU Ha 3J0POBBII 00pa3 KU3HU, OCOZHAHUE MOCIEICTBUN U HENPUATHE BPEIHBIX
OpUBBIYEK (YHNOTpEOJIEHUSI aJIKOroJisi, HAPKOTHUKOB, KypeHHUs), He0OXOIUMOCTU
cOOJII0/IeHUsT MpaBuil 0€30MaCHOCTU MpPU OOpaIIeHHH C XUMUYECKUMH BELIECTBAMU B
OBITY U peajbHOU KU3HU; S5) TPYA0BOr0 BOCTIMTAHUS:

MHTEpeC K NPaKTUUECKOMY U3YUYEHHIO MPOoEeCcCHil U Tpyda pa3IudHOro poja,
YBOKEHHUE K TPYLy U pe3yJbTaraM TPYAOBOM ACATEIBHOCTH, B TOM YHCIIE Ha OCHOBE
NPUMEHEHUSI MPEIMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIM BBIOOP WMHIWMBUIYaJIbHOM
TPACKTOPUHM TPOJOJDKEHUSI OO0pa3oBaHMS C YUYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTPEOHOCTEH, YCHEIIHOU
npo(ecCUOHANBHON JEATETbHOCTH W Pa3BUTUA HEOOXOJUMBIX YMEHUH, TOTOBHOCTH
aJlalTUPOBATHCS B MPOGECCUOHANBHOM cpejie; 6) IKOI0rH4ecKoro BOCIIUTAHMS:

9KOJIOIn4€CKH uenec006pa3Hoe OTHOHICHHUC K IIPUPOAC KaK HCTOYHHUKY KHU3HU
Ha 3CMH€, OCHOBE €€ CymeCTBOBaHUs, IOHUMAaHHUC HCHHOCTHU 3A0POBOTI0 U 0e30I1acHOTO

oOpa3a >KM3HH, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY (PHU3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTU COOIOJICHUS MpaBWJl OE30MMacHOTO
MOBEJICHUS MPU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAOIIUX 30POBbIO
Y KU3HU JIIOJIEH; CTOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJIy9aeMble TTPU U3YYCHUH XUMUU,
JUISL PELICHUS 3a1a4, CBSI3aHHBIX C OKPYXAOUIEH MPUPOIHON CPEAOM, JJIsI TOBBILICHUS
YPOBHS DKOJOTUYECKOM KYJIbTYPhI, OCO3HAHUS TJI00AIBHOTO XapaKTepa dKOJIOTHYECKUX
npo0ieM W TyTed WX PEIIeHHUs IMOCPEACTBOM METOJOB XHMHH, 3KOJIOTHYECKOTO
MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEJIbHOW, KOMMYHUKATUBHOU U
COLMAJIBHOM MTPAKTHUKE.
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METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpenIMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYUMBIE TUISt
dbopMUpOBaHUS MHUPOBO33pPEHUS OOIIEHAYYHBbIE TOHATUSA (3aKOH, TEOPHs, MPHHIIUII,
runoresa, pakT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JPYTOe.), KOTOPBIE UCTIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUH U3 ATUX
npeaMeToB (HOpMHUPOBATh MPEACTaBICHHE O IIEIOCTHOM HAydyHOM KapTHHE MUpa, U
yHUBEpCalbHble  y4eOHble  JeHcTBUS  (MO3HABaTelbHbIE,  KOMMYHUKATHUBHBIE,
peryJiATUBHBIE), KOTOphle oOecrneynBaroT  (QOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOATEbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOH AESTENbHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eCTBUSA ba3osbie
JIOTHYeCKHe 1eHCTBUSA:

YMEHUS UCIIOIH30BaTh MTPUEMBI JIOTHYECKOT'O MBITIUICHUS IPH OCBOCHUH 3HAHUM:
pacKphIBaTh CMBICT XHMHYECKHX TOHATHN (BBIACIATh WX XapaKTEPHBIC IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSITHSIMHU), UCHOJIB30BATh MOHITHS IS
OOBSCHEHHS OTACIBHBIX (PAaKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS W KPUTCPUHU IS
KJacCu(UKAIMM XUMUYECKUX BEIIECTB U XUMHUYECKMX PEaKIHi, YCTaHaBIIMBAThH
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXYy OOBEKTaMU U3Y4YEHUS, CTPOUTH JIOTUUYECKHE
paccykaeHus (MHIYKTHBHBIC, NCTyKTUBHBIC, 110 AaHAJOTWH), JeiaTh BBIBOABI H
3aKJIIOYCHUS; YMEHHE TMPUMEHSTh B TMPOIECCE TMO3HAHUS TOHATHS (MPEIMETHBIE U
MeTaIpeMETHBIC), CUMBOJIMYCCKHAE (3HAKOBBIC) MOJICIH, HCIOJb3yeMble B XHMHH,
peoOpa3oBEIBATh IIUPOKO TMPUMEHSIEMBbIE B XHUMHUU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUNA 3HAK (CHMMBOJI DJIEMEHTa), XUMHYecKas QopMyna © ypaBHEHHE
XUMHUYECKON peaKIuu — MPH PEIICHUN y4eOHO-TT03HABATEIBHBIX 3a7a4, C Y4ETOM 3THUX
MOJICNIBHBIX TIPEICTABIICHUN BBISBISATh M XapaKTEPU30BaATh CYIIECTBEHHBIC MPHU3HAKH
U3y4aeMbIX OOBEKTOB — XMUMHUYECKHUX BEIIECTB W XWMHUUYECKHX PEAKIUH, BBIABISATH
oOmme 3aKOHOMEPHOCTH, TPUYMHHO-CJICACTBCHHBIC CBS3M UM IPOTHBOPEYHUS B
M3y4aeMBbIX TIpolieccax u siBJieHUsX. ba3oBble ncclie0BaTe/bCKUe AeiCTBUSA:

YMEHUE WCMOJb30BaTh ITOCTaBJICHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTA
MO3HAHUS, a TaK)KE B KA4eCTBE OCHOBBI IS (DOPMHPOBAHUS THUITOTE3bI 10 MPOBEPKE
MPaBUIILHOCTH BBICKA3BIBAEMBIX CYKICHHM; MPUOOPETEHUE OMBITA IO TUIAHHUPOBAHUIO,
OpraHW3allid W TPOBEJCHUIO YYEHWYECKUX DKCIIEPUMEHTOB, YMEHHUE HAOMIOAaTh 3a
XOJIOM TIpOIlecca, CaMOCTOSITEIbHO MPOTHO3HPOBATh €ro pe3yibTar, (GOopMyIupOoBaTh
0000IIeHNsT W BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO ONBITA, WCCIIEIOBAHUA,
COCTaBIISITh OTYET O MPOICTTaHHOK padoTe.

Pabora ¢ nundopmanmeii:
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YMEHHE BBIOMPATh, AHATTU3UPOBATh U UHTEPIIPETUPOBATH MH(POPMALIUIO PA3TUIHBIX
BUJOB ©  (QOpM  TPEACTABICHUSA, IMOJy4aeMyl0 U3  pa3HbIX HCTOYHUKOB
(Hay4HONOIyJISIpHAsl JIMTEpAaTypa XUMHUYECKOTO COJEpKaHus, CIpPaBOYHBbIE MOCOOuS,
pecypcbl MHTepHETa), KPUTHYECKM OLEHUBATH MPOTUBOPEUYHMBYIO W HEIOCTOBEPHYIO
UHPOpPMAIIMIO; YMEHUE INPUMEHATh pa3jIMyYHble METOJbl M 3alpoChl MPU IMOHUCKE U
oTOope MHPOpPMAIMU U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JUIsl BBITOJIHEHUS
y4eOHBIX M IO3HABATENbHBIX 3a7ad ONPEACIEHHOIO THUIA, MPUOOpPETEHUE OIbITa B
00J1acTH KUCI0JIB30BAHUS MHPOPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHM, OBJIa/IeHNE
KyJIbTYpOl =~ aKTHMBHOIO  HCIHOJIb30BAaHUS  PA3IUYHBIX  IOMCKOBBIX  CHCTEM,
CaMOCTOATENIbHO BBIOMPATh ONTUMANbHYIO (OpMYy NpeacTaBlieHUs WHGOpMAIUU U
WUIFOCTPUPOBATh pEUIAaEMBbIE€ 33]1a4d HECIOKHBIMUA CXEMaMM, AUarpaMMaMH, APYTHMH
dbopmamu rpadvku M MX KOMOMHAIMAMH;, YMEHUE HCIIOJIb30BaTh W aHAIU3UPOBATh B
npouecce yu4eOHOM M HCCIIEeNOBATENIbCKON JEATEIbHOCTH HMH(OPMAIMIO O BIIMSHUU
IIPOMBIUIEHHOCTH, CEJIBCKOTO XO35MCTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAOLIEH
IIPUPOTHOM CPENBI.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHBbIE YUeOHbIE ICHCTBUSA:
YMEHHE 3aJlaBaTh BOMPOCHI (B Xoje Auajiora v (WiM) DUCKYCCHUU) MO CYIIECTBY

oOcykaaemMoi TeMbl, (POPMYIUPOBATH CBOU MPEIJIOKEHUSI OTHOCUTEIBHO BBITIOJHEHUS
NPEIIOKEHHOU 3a/1auu; MPUOOPETEHUE OIbITa MPE3EHTAIMU PE3YyJIbTaTOB BBIIOJIHEHUS
XUMHUYECKOTO

IKCIIEpUMEHTa (JIa0OpaTOPHOIO OIMbITA, JIAOOPATOPHOUW PAOOTHI IO MCCIIECTOBAHUIO
CBOMCTB BEIIECTB, YYEOHOro MPOEKTAa); 3aUHTEPECOBAHHOCTbH B COBMECTHOM CO
CBEPCTHUKAMH T103HABATEIBHOW M MCCIEIOBATENbCKON AESTENIbHOCTU MPHU PEIICHUU
BO3HUKAIOIIKX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIaCOBAaHUS MO3UIIUNA
(oOcyxneHns, oOMEH MHEHUSMH, «MO3IOBBI€ ILITYPMbI», KOOPAMHAIIMS COBMECTHBIX
JIEUCTBUMN, OIpPEICIICHUEe KPUTEPHUEB IO OICHKE KadecTBa BBITIOJIHEHHOW palOOTHl H

JpyTHE);

PeryasiTuBHbIC YHUBEPCAJIbHBIE Y4eOHbIE 1eICTBHSA:
YMCHHC CaMOCTOATCIBHO  OINPCACIIATL HCJIU ACATCIBbHOCTH, IIJIAHUPOBATD,

OCYUIECTBJISATh, KOHTPOJHUPOBATH M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh Haunbojee 3(PGheKTUBHBIC CHOCOOBI pelleHUus Y4eOHBIX U
MO3HABATENbHBIX  3aJlady, CaMOCTOSITEIbHO  COCTAaBIATh WJIH  KOPPEKTUPOBATH
MPEIOKEHHBIN AITOPUTM JEHCTBUM MPHU BBINOJHEHUHN 33JaHUN C YYETOM IMOJYUYCHUS
HOBBIX 3HAHUN 00 WH3y4aeMbIX OOBEKTAaX — BEMIECTBAX M PEAKIUSIX, OICHUBATH
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COOTBCTCTBUC IIOJYYCHHOI'O pE3yJibTara 3asiBJICHHOMN nejan, ymMCHHC HCIIOJIb30BAThH U
AHAJIIM3UPOBATE KOHTCKCTHI, IIPpCJIaracMbIC B YCIIOBUH 3aﬂaHHﬁ.

INPEAMETHBIE PE3YJIBTATDBI

B cocTaBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOSHHUIO 00S3aTEIHHOTO COACPIKAHUS,
YCTaHOBJICHHOTO JTaHHOM (penepanbHOil paboueil mporpaMMoM, BBIJEISIOT: OCBOCHHBIC
OOYYarOIIMMUCS HAYYHBIC 3HAHWSI, YMCHUS U CIIOCOOBI ACHCTBUH, CIeU(PUISCKAC TSI
peAMETHONM 001acTi «XUMUs», BUIIBI JEATEILHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMS,
€ro UHTEPIpPETALNH, PEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX U HOBBIX
CUTYyaIUsIX.

K koniy oOydenuss B 8 kiiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMHWYECKUX TIOHSTHUWA: aToM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOJIHASA U
HEOJHOPOJIHAsA), BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHasi M MOJEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0Ji1 XUMHUYECKOrO 3JIEMEHTa
B COCIWHEHWHU, MOJSIPHBIA O00BEM, OKCHJA, KHUCIOTa, OCHOBaHHE, COJIb,
AJIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas PEaKIHsl, KIacCU(PUKAIIUS
peaKIuii: peakiuyu COCIUHEHHUS, PEaKlK Pa3I0KEeHHUs, PEaKIuy 3aMEeIICHUsI, PEAKIIUU
oOMEHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeTUIOBON 3(PPeKT peakuuu, sapo aToMa,
AJIEKTPOHHBIN CJIOH aToma, aTOMHas OpOWTalb, paguyCc aToMa, XUMHUYECKas CBS3b,
MOJISIpHAasE M HEMOJspHAs KOBAJICHTHasi CBsA3b, MOHHAs CBsA3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas JIOJsl BemiecTBa (TPOIEHTHAs KOHIIGHTpAIlMs) B PacTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3bh OCHOBHBIX XUMHUYECKUX MOHSATUN U PUMEHSTh 3TU
MOHSATUSI TIPU OINMHMCAHMM BEIIECTB W HMX MPEBpAIlCHUMN; HCIOJIb30BATh XUMHUYECKYIO

CUMBOJIMKY JIJIsI COCTaBJICHUS (hOPMYJ BEIIECTB U
YpPaBHEHUN XUMHUYECKUX PEAKIUH; ONpEeNesaTh BaJCHTHOCTb aTOMOB JJIEMEHTOB B

OMHAPHBIX COSTMHECHUSIX, CTCTICHD
OKHUCJICHHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHMSIX, MPUHAJICKHOCTh BEIIECTB K
OTIpeZICIEHHOMY KJIACCy COeMHEHUM 10 (popMyiaM, BUJT XUMHUYECKOU CBSI3H
(KOBaJICHTHasT W HWOHHAs) B HEOPTraHUYECKUX COCAMHEHUSX; PACKPBIBATh CMBICT

[Tepunoanueckoro 3akona J[.1. MeHneneesa: neMOHCTpUPOBATh
MOHMMAaHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HX
nonoxkennss B llepuogumyeckoid cHCTEME, 3aKOHOB COXPAHEHUSI MAcCChl BEUIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJIIPHOTO YUY€HHUsI, 3aKOHAa ABOTraJpo; OIMUCHIBAThH
U XapakTepu3oBaTh TabnuuHyto popmy [lepuoanueckoit cucteMsl
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XUMHUYECKUX D3JIEMEHTOB: pPa3ivyaTh MOHATUS «rjiaBHas noxarpynmna (A-rpynmna)» u
«mobounas mnoarpynna (b-rpynma)», Manele ¥ OOJBIIME TEPHUOJbI, COOTHOCHUTH
0003HaueHus, KOTopble uMeroTcss B Tadnuie «llepuoanueckas cucreMa XMMHYECKHX
anemenToB /.M. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsj sjpa, o0OIlee YUCIO JJIEKTPOHOB U
pacmpesieieHue HMX MO0 DJICKTPOHHBIM CIIOSIM); KJIacCU(UUIMPOBATH XUMHUYECKHE
AJIIEMEHTBI, HEOPraHUYECKUE BEILIECTBRA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYacTBYIOUIMX B PEaKIMU BELIECTB, IO
TeroBoMy 3G (]eKTy); XxapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHUE CBOMCTBA
BEILECTB PA3JMYHBIX KJIACCOB, MOATBEPXKJas OMNHCAHHE MPUMEPAMH MOJEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHX pPEakUWW; NPOrHO3MPOBATH CBOWCTBA
BEILECTB B 3aBUCHMOCTH OT X KaYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH NIPOTEKAHUS XUMHUYECKHUX IIPEBPAIICHUM B Pa3JIMYHBIX YCIOBHSIX;
BBIYMCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO  MOJISIPHYIO Macchl BEILIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa N0 (popMyJie COEIUHEHHS, MACCOBYIO JOJIIO
BEILECTBA B PAaCTBOPE, MPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMHUYECKON pPEaKLNU;
MPUMEHSATH OCHOBHBIE OTIEPALIMH MBICIUTEIBHON AESTENbHOCTU — aHAIN3 U CUHTE3,

CpaBHEHHE, 00001IeHHE, CHCTEMAaTH3aIHIO, KJIacCU(UKAIHIO, BBISIBIICHHC
MPUYMHHOCJEACTBEHHBIX CBSI3€M — JUIsl M3YYEHHS] CBOWCTB BEIIECTB U XHMHUYECKUX
peakiuii, €CTeCTBEHHO-HAy4YHbIC METOJbl TO3HaHUS — HaONIOACHUE, HW3MEpEHue,
MOJICTUPOBaHUE, DSKCIEPUMEHT (peajdbHbIi M MBICIEHHBIN); CJEJ0BaTh IpaBUIaM
MOJIb30BAHUSI XUMHUYECKOM MOCyA0U 1 1a00paTOPHBIM

o0OpyZ0BaHUEM, a TaK)Ke MpaBWiiaM OOpaIIeHHs C BEIIECTBAMU B COOTBETCTBUHM C
WHCTPYKIMSMU MO BBITIOJIHEHUIO JTA0OPATOPHBIX XMMUYECKUX OIBITOB MO MOJIYYCHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOAA W KHUCIOPOJAA), MPUTOTOBICHUIO
pPaCTBOPOB € ONPEAEITEHHON MAaCCOBOU JI0JIENM PACTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATH U
MPOBOJAUTh XUMHUYECKHE DKCIIEPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB IIEIOYECH U
KHUCIIOT C TIOMOIIBIO UHANKATOPOB (JTaKMyC, (eHOoNI(PTaIenH, METUIIOPAHXK U IPyTHe).

K koHiy oOydenuss B 9 kJiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PaCKpbIBATh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUN TIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas peaKuus, XUMHUYECKas
CBsI3b, TEIIOBOM A((DEKT peakiuu, MoJib, MOJSIPHBIA 00BEM, PACTBOP, IIAEKTPOJUTHI,
HERJIEKTPOJIUTHI, D3JCKTPOJIUTUYECKAs AUCCOIMALMS, PEaKIMHM HOHHOTO OOMEeHa,
KaTajan3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe pEaKIIHH,
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OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUU, OKHUCITUTED, BOCCTAHOBUTEb,
OKHCJICHME W BOCCTAHOBJIEHUE, aJUIOTpOMNHus, aM(OTEPHOCTb, XHUMUYECKas CBS3b
(koBaJieHTHasi, MOHHAsA, METANIMYecKas), KpUCTaUIMuecKas pemeTka, KOpposus
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKUHUH, MPEACIbHO JOMyCTUMAas
koHueHTpaus 111K BemecTBa; WILTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX
MOHSATUN U IPUMEHATHITH
MOHATHSI TIPU OINMCAHMM BEIIECTB W HMX MPEBPAIICHUM; HCIOJIB30BATh XUMHUYECKYIO
CUMBOJIMKY JIJIsI COCTaBJICHUS (hOPMYJI BEIIECTB U
YPaBHEHUII XUMHUYECKUX PEAKIUH; ONPENENATh BAJCHTHOCTh M CTENEHb OKHUCJICHUS
XUMUYECKHUX DJIEMEHTOB
B COCIIMHEHUSX PAa3JIUYHOTO COCTaBa, NMPUHAJIC)KHOCTh BEIIECTB K OIPEICIEHHOMY
KJIacCy cOoequHEHU 1o dopmysiaMm, BUJ XUMHYECKOW CBsi3U (KOBaJEHTHAs, WOHHAas,
MeTaJUInuecKasi) B HEOPTaHMYECKUX COCJAMHEHMSX, 3apsA]l WOHA 10 XHUMHYECKOU
dbopmylie, xapakTep cpeibl B BOJHBIX PACTBOPaX HEOPraHUYECKUX COCAMHEHUMN, THI
KPUCTALTNYECKON PelIETKU KOHKPETHOTO BEIECTBRA;
packpbiBaTh  cMmbicH  llepumogmueckoro 3akona .M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHUMAaHHUE: OMUCHIBATh U XapaKTEPU30BaTh TaOJIUUHYIO (Popmy
[leproguyeckoil CHUCTEMBbI XUMUUYECKUX DJIEMEHTOB: pa3jiuyaTh TMOHSTUS «TJIaBHAs
noarpymnmna (A-rpynmna)y u «mnoboynas noxarpynmna (b-rpymma)», maneie U OoJbIIHe
MepUObl, COOTHOCUTh 0003HAUCHUS, KOTOPhIE UMEIOTCS B MEPUOANYECKON TaOIHIlEe, C
YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCIO AIEKTPOHOB U paCTpeIeICHUEe X 0 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B M3MEHEHWU CBOMCTB DJJIEMEHTOB U HUX
COEIMHEHUI B IIPEAENIaX MaJIbIX IEPUOJ0B U TJIABHBIX MOATPYIN C YYETOM CTPOCHHS UX
aTOMOB; KJIaCCU(UIIMPOBATH XMMUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIECTBRA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTAaBY YYacTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TerIoBoMy 3G (HEKTy, 0 U3MEHEHHUIO CTETICHEW OKUCIEHUS XMUMHYECKUX JJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEU(UUECKHEe XHUMHYECKHE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPHKIAAs ONMUCAHUE MPUMEPAMU MOJIEKYJIIPHBIX U
HWOHHBIX YpaBHEHUU COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUH; COCTABIATh YpaBHEHUS
AJIEKTPOJIUTUYECKON TUCCOLMAIIMN KUCIIOT, [IEJIIOYEN U COJIEN, TTOJHBIE U COKPAILIEHHBIC
ypaBHEHUSI pEaKIMii HMOHHOTO OOMEHa, YypaBHEHUS peaKIuii, MOATBEPKIAIONIUX
CYLIECTBOBAHME T'E€HETHUYECKON CBS3M MEXKAY BEIIECTBAMHU pPAa3JIMYHBIX KIIACCOB;
PacCKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN TOCPEACTBOM
COCTABJICHHSI JJICKTPOHHOTO OajlaHca JTHX PEaKIUid; TPOTHO3UPOBATH CBOWCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS, BO3MOKHOCTH
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MPOTEKaHUSI XWMUYECKHX TPEBPANICHUN B PA3IUYHBIX YCIOBHUSX, BBIYHUCIATH
OTHOCHTEIFHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XAMHUYECKOTO dJEMEHTa TO (OopMyJie COSAMHEHHUs, MAcCOBYIO JOJII0O BEIIeCTBa B
pacTBOpe, MPOBOJWUTH PACUETHI TIO0 YPAaBHCHHUIO XHUMHYECKOW PEAKIUH; COOIOAaTh
IpaBuJIa TIOJB30BAHUS XUMUUYECKOH MOCY 101 1 1a00paTOpHBIM

00Opy/IOBaHUEM, a TaKKe TpaBHUiia OOpalmIeHUs] C BEMIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB IO TTOJIYICHUIO U
COOMpPAaHUIO Ta3000pa3HBIX BEIICCTB (aMMHaka M YIJICKUCIOrO Tas3a); MPOBOJIUTH
peaKIuy, MOATBEPKIAOIINE KAUYSCTBEHHBIN COCTAB Pa3IMYHBIX BEIIECTB: Paclo3HaBaTh
OMBITHBIM MyTEM XJIOPUJI-, OpOMUI-, MOAU-, KapOoHaT-, hocdar-, cumkar-, cyiabdar-,
TUIPOKCUI-MOHBI, KATHOHBI aMMOHUSI M MOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIINE
B BOJHBIX pacTBOpPaxX HEOPTaHWYECKHX BEIIECTB; MPHUMEHITh OCHOBHBIC OTIEPAIHH
MBICJIUTENILHON ~ JIEATEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHUE, 0000I1IeHue,
CUCTEMATHU3AIIMIO, BBISBICHHE MPUYMHHO-CIEIACTBEHHBIX CBSI3ed — I HM3yYCHHUS
CBOMCTB BEIIIECTB M XMMHYECCKUX PEAKINi, ECTECTBEHHOHAYYHBIC METO/bI MTO3HAHUS —
HaOJII0ICHUE, U3MEPEHHE, MOJICITMPOBAaHUE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBIN ).
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8 Kyacc
N HaumeHoBaHue
]
. pas3ie/ioB U TeM KonnuectBo DnexkpoHHBIE TU(PPOBHIE
NporpamMmbl 4acoB oOpasoBaTeIbHbIE PECYPChI
Pa3nean 1. [lepBonavanbHble
XUMHYeCKHe MOHATHSA
XumMusi — BakHast
o0JacThb
11 €CTECTBO3HAHUS U 5 bubnuorexa [JOK
' NPaKTUYECKON https://m.edso00.ru/7f41837c
eI TEIbHOCTH
YenoBeKa
BemecTsa u bubmuorexa [JOK
1.2 XHMHYECKHE 15 https://m.edsoo.ru/7f41837c
peaxiuu
Hroro mo pazueny 20
Pasznen 2. Baxxkueiimme
npeacTaBUTeH
HEOPraHU4YeCKUX BellecTB
Bosayx. Kucnopoa. bubnmoreka [JOK
2.1 ITousarue 06 oxkcumax 6 https://m.edsoo.ru/7f41837c
95 Bonopoa.Ilonsitue o 8 bubnmoreka [JOK

KHCJIOTaxX U COJIAX

https://m.edsoo.ru/7f41837¢c
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Bopa. PactBopsl.
2.3 [TonsTre 06 5
OCHOBAHUAX

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

OCHOBHBIE  KJIACChI bu6mmoreka [IOK
2.4 HEOPraHM4EeCKUX 11 https://m.edso00.ru/7f41837c
COCIMHEHU I
Hroro no pazneny 30

Pa3nen 3. [lepnoanyeckuii 3aKoH u
Ilepuoanueckasi cucreMa XUMHYECKUX
3jeMmeHTOB /I. . MenneneeBa. Ctpoenne
aTOMOB.

Xumuueckas cBfA3b. OKHCIUTEILHO-
BOCCTAHOBHMTEJIbHbIC PeaKIuu

Ileproanueckui
3aKOH U
Ilepuoauueckas
3.1 CHCTEMa XUMMUYECKUX 7
snemeHToB /1. U.
Mengene-eBa.
Crpoenue atoma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKAA CBI3b.

3. OKHCITUTENTBHO- 8 bubmuoreka [JOK
' BOCCTAHOBHTEIEHEIE https://m.edso0.ru/7f41837¢
peakiuu
bu6mmoreka [JOK
Wroro no paspeny 15 https://m.edso0.ru/7f41837c¢
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bubnuotexka [JOK
PesepsHoe Bpemst 3 https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO
YJACOB I10 68
ITPOTPAMME
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9 kiaacce

denepanpHas padboyas mporpamma | Xumus. 8—9 kiacchl (0a30BbIi YPOBEHbD )

Ne | HaumeHoBaHuUe pa3iesioB u

DJIeKTpOHHbIe (I ppoBbIe)

I/ | TeM NporpaMMel Konriecrso oOpa3oBaTeIbHbIC
4acoB
pecypcsl
Pa3nes 1. BemecTBo U XuMHueckue
peaxkuuu
[ToBTOpEeHue U yriayonenue bubnuorexa [IOK
11 3HAHUU OCHOBHBIX Pa3/IeJioB 5 https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH bubnuorexa [JOK
1.2 XUMHYECKHUX PEAKIIUM 4 https://m.edso0.ru/7f41a636
DNEeKTpOoNIUTHYECKAst bubnuotexa [JOK
13 JUCCOIMAIIHSL. 8 https://m.edsoo.ru/7f41a636
' XUMHUYECKHUE PEAKIIUU B
pacTBopax
Hroro no pazneny 17
Paznes 2. Hemeranibl 1 ux
COCJUHEHHUS
OO01mas xapakTepucTHKa bubnmorexa [JOK
2.1 XUMHUYECKUX HJIEMEHTOB 4 https://m.edsoo.ru/7f41a636

VIIA-rpynnsl. ["anorenst
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OOm1ast xapaKTepUCTHKA

99 XHMHYECKUX AJICMEHTOB 6 bubnuorexka [JOK
' VIA-rpynmer. Cepa u eé https://m.edsoo.ru/7f41a636
COCTUHEHUS
OOm1ast xapaKTepUCTHKA
53 XHMHYECKUX AJIEMEHTOB VA- 7 bubmuoreka [JOK
' rpymisl. A30t, pochop 1 ux https://m.edsoo.ru/7f41a636
COCTUHCHUS
OO01mas XxapakTepucTHKa
24 XUMHUYECKUX AJIEMEHTOB 8 bubmuoreka [JOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHUH ¥ X COCAUHCHHUS
Hroro no pazneny 25

Pazgen 3. MeTauibl M UX COeAUHEHUA

. bu6nmoreka [JOK
3.1 Obwwe cpoiicTa MeTaI0B 4 https://m.eds00.ru/7f41a636
. bu6nuoreka [IOK
3.2 Baxneiiime Meramisl 1 UX COEIUHEHUS 16 hitps://m.eds00.ru/7f41a636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
bu6mmorexa [JOK
4.1 BemiectBa 1 Matepuansl B )KM3HU YeJIOBEKa 3 https://m.eds00.ru/7f41a636
Hroro no pazueny 3
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PesepBHOE Bpems

bu6nmoreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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