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PABOYASA ITPOI'PAMMA 110 XUMMUU,
8-9 KUIACC

Pabouvas mporpaMma 1o XuMusi Ha YpOBHE OCHOBHOT'O 001IeT0 00pa30BaHMs COCTaBJIeHA Ha
ocHoBe TpeOoBaHUH K pe3ysIbTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTeIbHOW MPOrPaMMbI OCHOBHOTO
obmero oOpazoBaHMs, HpeAcTaBiICHHBIX B dexepaqbHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe OCHOBHOTO 00miero odpa3oBaHus, Ha ocHoBe denepanbHOil pabodell MporpaMMbl 1O
yaeOHOMY peameTy «Xumus (0a30BbIid YpOBEHB)», a Takke Paboueit mporpaMmbl BOCTIUTAHHUS.

I. COAEP/) KAHUE YYEBHOI'O ITPEJIMETA «XUMMUSD»
COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Posib XMMUHK B KU3HU YEIOBEKA. XMMHS B CUCTEME HayK. Tela U BEelecTBa.
®du3uyecKre CBOMCTBA BEIIECTB. ArperaTHoe cocTossHue BemecTB. [[oHsTHe 0 MeTo1ax MO3HAHUS B
xuMuu. Yucreie BemectBa U cmecu. CriocoObl pa3ziesieHus CMeceil.

ATOMBI U MOJIEKYJbl. XUMHUUYECKHE 3JIeMEHThl. CHMBOJIbI XUMUUYECKHUX 371eMeHTOB. [IpocThie
Y CJIOKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas popmysna. BageHTHOCT, aTOMOB XMMHUYECKUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOcUTenbHas aroMHas wmacca. OTHOCHUTENbHAas MOJIEKYJsipHash Macca.
MaccoBast 10JIsI XUMHAYECKOI'0 3JIEMEHTA B COCIMHECHUM.

KomnuectBo BemecrBa. Monb. MonsipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M YUCia
CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacy€Tel o hopMynaM XMMHUYECKHX COSTUHEHH.

dusnueckue W XUMHYECKHE SIBICHHS. XHUMHUYECKash peakius W e€ NpU3HAKU. 3aKOH
COXPAaHEHUsS MacChl BEIIECTB. XHMMHUYECKHE ypaBHeHUs. Kiaccudukaius XUMHUYECKUX peakiuit
(coemuHeHuUs, pa3IoKeHHs, 3aMeIeHuUsI, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHUMHYECKOW TOCYIOM, TMpaBuUjaMu pabOThl B jabOpaTopuud M NpUEMaMU
oOpartieHusi ¢ J1abopaTOpHBIM O0OpYyIOBaHMEM, H3yUY€HHE U OMUCaHUuE (U3UUYECKUX CBONCTB
00pa3lioB HEOPraHWYECKUX BEIHISCTB, HaOIIOeHne (U3NUecKuX (TUTaBJICHHE BOCKA, TAsSHUE JIbJA,
pacThpaHue caxapa B CTYIKe, KUMIEHHE M KOHJEHCAIUS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIOTOW) SBJICHHUM, HAOMIOICHUE U
OMHCaHWEe MPHU3HAKOB MPOTEKAaHUs XMMHYECKHX DPEaKIMil (pa3ioKeHUe caxapa, B3aUMOJICHCTBUE
CEpHOIl KHCJIOTHI € XJOpujaoM Oapus, pasznoxkenue ruapokcuaa menu (1) mpm HarpeBanum,
B3aMMOJIeiicTBHE kKene3a ¢ pactBopoM conu menu (II), uzydenue cnocoboB paszmeneHus: cMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBIIAPUBAHHE, NUCTUILUIALMUSA, XpoMmaTtorpadus, MpoBeACHUE
OYMCTKU TIOBAPEHHOW COJIM, HAONIOJCHUE U OIHMCAHWE Pe3YyIbTaTOB TPOBEICHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JJaHUE MOJIeNiel MOJIEKYI (IIIapOCTEePKHEBBIX ).

BasxHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3leMEHT M MPOCTOE BEILIECTBO.
Haxoxpaenue kucinopoaa B mnpupoje, Gpuandeckue M XMMHUYECKUE CBOMCTBA (peakiuu TOPEHHUS).
Oxcunpl. [lpumenenne xkuciopoga. CmocoObl MOMydeHHs] KUCIOpoga B Jabopatopuu U
npombinuieHHOCTH. KpyroBopoT kuciopoma B mpupoae. O30H — aioTpomHash MOAU(PUKAIIHS
KHCJIOPO/JIa.



TennoBoit 3¢ ¢dexkT XuUMHUECKOW peakluuu, TEePMOXUMHUYECKHE YpaBHEHUS, OJK30- H
SHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrolb W MeETaH. 3arps3HEHUE BO31yXa, YCHICHHUE
MapHUKOBOTO 3 deKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bonopon — snemeHT u npocroe BemecTBo. HaxoxaeHue Bogoposa B mpupoje, pusnueckue u
XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CTIIOCOOBI morydeHus. KuciaoTsl u conu.

MonsipHblii 00bEM ra3oB. Pacué€Thbl 10 XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoicTBa Boabl. Boma kak pacrBopurens. PactBopbel. HaceleHHble H
HEHaCBILICHHBIE PacTBOPBI. PacTBOpuMOCTE BewecTB B BoJe. MaccoBast 10151 BEILECTBA B PACTBOPE.
Xummnueckue cBoicTBa Bojbl. OcHoBaHus. Poib pacTBOpoOB B MpUpOJie W B JKU3HU YEJIOBEKA.
Kpyrosopot Bozs!l B ipupoie. 3arps3sHEHUE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudpukanus ©Heopranudeckux coeaunenuid. Oxcunpl.  Kraccudukanus OKCHIOB:
cosieoOpa3yromue (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecojeoOpasyromue. HomeHnkiatypa
okcu0B. Du3nyecKkue U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaoB.

OcHoBanust. Krnaccupukanuss OCHOBaHMM: IIETOYM W HEPaCTBOPUMBIE OCHOBAHHS.
HomeHnkiarypa ocHoBaHui. @Pu3znueckue M XUMUYECKHE CBOMCTBA OCHOBaHui. llosydenwue
OCHOBaHMM.

Kucnorsl. Knaccudpukamus kucnor. Homenknatypa kucinor. OHU3MUECKHE U XUMHUYECKHE
cBoiicTBa KUCIOT. Psag aktuBHOocTH MeTtaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Howmenknarypa coneil. dusmueckue u xumudeckue cBoiicTBa cosiedd. [lomydyenue
COJIEH.

I'eneTndeckas CB3b MEXKIy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii 3xcnepumenm:

KAueCTBEHHOE OINPEJCIICHUE COJEP)KaHUs KHUCIOpOJa B BO3JyXe, IOJydyeHue, coOupaHue,
pacrio3HaBaHME€ U M3Y4YEHHE CBOICTB KHCIOpOJA, HAOJIOJCHHE B3aUMOJCHCTBUS BEILECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHS W TNPEKpalleHHs] ropeHus (moxapa), 03HaKOMJIEHHE C
o0pa3liaMu OKCHJIOB U ONKMCAaHHE MX CBOMCTB, MOJydyeHHEe, COOMpaHue, pacliO3HABAHUE U U3yUEHHE
CBOMCTB BOJOpoAa (ropeHue), B3auMojelcTBue Bojopojga ¢ okcugoMm wmenu (II) (BozmoxkHO
UCIOJIb30BaHUE BHUIEOMATEpUAIOB), HaOIIOAEHUE OOpa3lloB BEIECTB KOJUYECTBOM | MOUIb,
UCClIeIOBaHNE OCOOEHHOCTEW  pacTBOPEHHUS BEHIECTB C  Pa3IM4YHOM  PAcCTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOW MacCOBOWM JOJE€H PpacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBME BOJBI C MeTaUlaMM (HaTpUeM M KajbllMeM) (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIIEOBaHNE OOpPa3lOB HEOPraHWYECKUX BEILIECTB PA3IMYHBIX KJIACCOB,
HaOJIt0/IeHue W3MEHEHUS OKpacKM WMHJMKATOpPOB B PACTBOpPAX KHUCIOT M IIEJIOYEH, U3ydYEeHHE
B3auMojieiicTBus okcuna Meau (II) ¢ pacTBOpoM cepHON KHCIIOTHI, KUCIOT ¢ METalJIaMH, peakLui
HEWTpaIU3allH, IT0Jy4YE€HNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOTO METaJlIa IPYTUM U3
pacTBOpa COJIM, PpEIICHHE OKCIEPUMEHTAIBHBIX 3aJad 1o Teme «BaxHenmue Kiaccsl
HEOPraHWYECKUX COECTUHECHUI.

Ilepuoanyeckuit 3axoH u Ilepuoguyeckas cucremMa xummu4yeckux diaementos JI. H.
MenneneeBa. CtpoeHue atoMoB. XUMHUYeCKasi cBsA3b. OKHUCIMTEJbHO-BOCCTAHOBHTEJIbHbIE
peakuun

[lepBble MOMBITKM KiIacCU(PUKAMKM XUMHUYECKUX 3J€MEHTOB. [loHATHE O Tpymnmax CXOJIHBIX
3JIEMEHTOB (ILIEJIOYHBIE U IIEIOYHO3EMEIbHbIE METaJlIbl, TaJIOTeHbl, HMHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUABI U TUIAPOKCUIBI.

Ilepnonnueckun  3akoH. Ilepumommueckas cucreMa  XUMHUYECKHUX — diemMeHTOB [l
W. Menneneea. Koporkonepuognass u uHHONepuonHas (opmbl Ilepuonnyeckoil cuctembl
xumuyeckux odaeMeHTtoB JI. U. Menneneesa. Ilepuonsl u  rpynmnbl. PU3NYECKUM  CMBICI
MTOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX saep. M3oronsl. DnekTpoHbl. CTpoeHUE AIEKTPOHHBIX
obomouek aroMoB TepBbIX 20 xumuueckux dnaeMeHTOB I[lepmommueckoir cucrembr /[l
N. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO DJIEMEHTA 110 €ro I0JI0KeHUIo B [lepuoanueckon
cucreme J[. 1. Menneneena.



3aKOHOMEPHOCTH M3MEHEHUs paJuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U NMEePUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnyeckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuUTHs HayKu U npakTuku. [. . MenaeneeB — yu€HbIi U rpak JaHUH.

Xumunueckas CBSI3b. KoBanientnas (monsipHast u HENoJIsIpHast) CBSI3b.
DIEKTPOOTPULATEILHOCTh XUMUUECKHX 3JIeMEHTOB. VIOHHAsI CBSI3b.

Crenenp okucineHus. OKMCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakiuu. [Ipolieccrl okucienus u
BOCCTaHOBJIEHHs. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB BEIIECTB METAIJIOB M HEMETAJNIOB, B3aUMO/ICHCTBHUE T'MIPOKCH 1A IUHKA C
pacTBOpaMHM  KHUCIOT M  IIEJOYei, TMPOBEJACHUE OINbBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpeHHEe, PeaKIuu pPa3IoKeHUs, COSIMHEHMUS).

Mesicnpeomemmunie ceazu

Peanu3zanusi MEeXIpeIMETHBIX CBsI3€H MPU HM3YYEHHH XUMHH B 8 Kjacce OCYIIECTBISETCS
Yyepe3 HMCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTHU, TAaK U MOHSTUH, SBIISIOIIHXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOm1re ecTeCTBEHHO-HAyYHBIC MOHSTHS: HAYYHBIA (PAaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIM3,
CUHTE3, KiaccuuKanus, MEePUOJUYHOCTb, HAONIOEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

Ouzuka: MaTepus, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIIbI,
pPallMOAaKTUBHOCTb, MOJIEKYyJa, JJICKTPUUECKUH 3apsis, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (PU3MYecCKHe BEIUYUHBI, €IUHHUIBI HW3MEpPEHHUs, KOCMOC, ILUIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpAIIbI, TOPHBIE TOPOJBI, MTOJIE3HBIE HCKOMAeMBbIe,
TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XUuMHYecKasi peakuusi

[lepuonnueckuit  3akoH. Ilepuonmyeckas cucremMa  XUMHYECKUX  3neMeHTOB /I
W. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUU CBOMCTB XHMHUYECKHUX
9JIEMEHTOB TMEpPBbIX TPEX MEPUONOB, Kaylus, KalblUd M HMX COEAMHEHUH B COOTBETCTBHU C
MI0JIOKEHHEM 3JIeMEHTOB B [lepuoinyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHMJbl XHMHUYECKOH CBA3M. THIIBI KPUCTAIMYECKUX PEIIETOK,
3aBHCHMOCTh CBOMCTB BEILIIECTBA OT TUIA KPUCTAIIIMYECKON PEIETKU U BUJ1a XMMHUYECKOH CBSI3U.

Knaccupukanuss um HOMEHKJIAaTypa HEOPraHMYeCKHUX BeIIeCTB. XHMMHUYECKHE CBOICTBa
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPTraHUYECKUX COEIMHEHUHN, TeHEeTHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Krnaccudukanys XMMHUECKUX peakUuid MO pa3iIMyHbIM IMpHU3HAKaM (10 4YKUCIy M COCTaBy
Y4YaCTBYIOIIMX B PEAKLUU BELIECTB, [10 TEINIOBOMY 3(P(EKTy, 0 U3MEHEHUIO CTENIeHEeH OKUCICHUs
XUMHUYECKUX AJIEMEHTOB, 10 00paTUMOCTH, MO0 YYACTHIO KaTajau3aTopa). JK30- U SHJ0TEPMHUUECKHE
peaKIuu, TEepPMOXMMUYECKHE YPaBHEHHUS.

[TonsitTue o ckopoctu xumudeckoi peakiuu. Ilonstre 00 oOpaTMMBIX M HEOOPATHMBIX
XUMHAYECKHX peakiusx. [IoHsATHe 0 rOMOTeHHBIX M TeTepOoreHHbIX peakuusax. [loHsaTre o Karanumse.
[TonsiTre 0 XMMHUYECKOM paBHOBecuU. DaKTOPHI, BIUSIONINE Ha CKOPOCTh XUMUUECKON peaklnu U
10JIO)KEHNE XMMHUYECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMU, DJIEKTPOHHBIM  OallaHC  OKUCIUTEIbHO-
BOCCTAHOBUTENIbHOM peakiuu. CocTaBieHue YypaBHEHUH OKHCIHUTEbHO-BOCCTAHOBHUTEIBHBIX
PEaKIMii C UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOT0 OajiaHca.

Teopust IEKTPOIUTUUECKON AMCCOUMAIMU. DJIEKTPOJIUTHI M HEANIEKTPONUTHL. KaTHOHBI,
aHMOHBI. MeXaHU3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUJAMH XUMHUYecKol cBsi3u. CreneHb
mucconanui. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.



Peakiiun vOHHOTO OOMEHa. YCIOBHS MPOTEKAaHHWs pEaKkIMii MOHHOTO OOMEHa, IOJIHbIE U
COKpaIllEHHbIE HMOHHBIC ypaBHEHHS peakuuil. CBONCTBa KHCIOT, OCHOBaHUW W COJIEH B CBETE
MIPEJICTABICHUA 00 3NEKTPOIUTHYECKOH aucconuanyu. KauecTBeHHbIe peakiiuu Ha MOHBI. [loHsATHE
O THJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJENSIMU KpPUCTAJUIMYECKMX pEIIETOK HEOPraHMYeCKUX BEIIECTB —
METAJIJIOB ¥ HEMETAJUIOB (TpaduTa U anmasa), CII0KHBIX BEIIECTB (XJIOPHUIa HATPHSI ), UCCIICIOBAHHE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEaKUMd OT BO3ACHUCTBUS PA3IMYHBIX  (PaKTOPOB,
HCCJIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PAaCTBOPOB BELIECTB, IIpoLlecca JUCCOLMALMU KHCIOT,
menoyed M cosneil (BO3MOXKHO HCIOJIb30BAHME BHJIEO MAaTepUalioB), IPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIMX TPU3HAKM IPOTEKaHWsl peakUuid HOHHOro oOMeHa (oOpa3oBaHME OCaIKa,
BbIJICJIEHUE Ta3za, OO0pa30BaHUE BObl), OMNBITOB, WIUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX DPEAKLMM (rOpeHue, peakluH pas3lioKEeHUs, COEIMHEHHUs), pPacllO3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOLIBI0 KAayeCTBEHHBIX pEaKklUil Ha HOHBI, pELICHHE
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeraibl U X coeIMHEHUSs

OOmiast xapakTepucTHKa rajJoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIE CTETIEHU
okuciaeHus. CtpoeHue M (U3NYECKHE CBOWCTBA INMPOCTHIX BEIECTB — TaJOreHOB. XHMMHUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJCHCTBHE € METaUIaMM, HEMeTaUlaMM, IIeJIouaMu).
XnopoBonopon. CosisiHasi KUCIOTa, XUMHUECKUE CBOWCTBA, MOJIyueHUe, npuMmeHeHue. [leiictBue
XJIOpa U XJIOPOBOJOPOJA Ha OpraHU3M 4ejoBeKka. BaxHelue XJIopuibl U UX HAXOXKIACHUE B
IIpUpO/IE.

OOmast xapakrepucthka d1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHue M (u3nyeckue CBOHCTBA IMPOCTBIX BELIECTB —
KHCJIOPO/AA U Cephl. AJUTOTPOIIHBIE MOIU(UKAIINHA KHCIOPOAA U Cepbl. XMMUYECKHE CBOICTBA CEPHI.
CepoBosiopofi, cTpoeHue, pu3nueckue 1 XuMudeckue cBoictBa. OKCHIbI cepbl Kak MpeACcTaBUTEH
KHCIOTHBIX OKcHIoB. CepHas KucioTa, (DU3MYECKHME W XWMHYECKHE CBOMCTBa (00mme Kak
IIPEJCTaBUTEIIs Kilacca KHUCIOT W crenuduueckue). XUMUYECKUE peakiiM, JIeKallue B OCHOBE
IIPOMBIIIJIEHHOTO CIoco0a MoylydeHus cepHoil KucioTel. IIpumenenue cepHoil kuciorsl. Conu
CEepHOMN KHUCIIOThI, KAUECTBEHHAsl peaklus Ha cyiabpaT-uoH. HaxoxxaeHue cepbl U €€ coeluHEeHUH B
npupojae. XUMHYECKOE 3arps3HEHHE OKpYXKaIoIIeH Cpelbl COCIUHEHHSIMH Cepbl (KHCIIOTHbBIE
JI0XK/U, 3arpsi3HEHNE BO3/1yXa U BOJI0EMOB), CIOCOOBI €ro MpeI0TBPAIIECHUS.

OO6mrast  xapaktepuctuka 2J1eMeHTOB VA-rpynmnbel.  OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B MPUPoJe, (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopor azora B mpupoae. AMMHUak, ero (pusMyeckue M XHMHUYECKHE CBOMHCTBA,
nojryyeHue u npumenenue. Cou aMMOHMS, UX (pr3nyecKkre 1 XUMUYECKHe CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHHSA. A30THas KHUCJIOTa, €€ MOoJyyeHue, (pU3NYecKue u
XMMHYEeCKHe CBoicTBa (00IIMEe Kak TMpeJICTaBUTENsl Kilacca KUCIOT M CIEHU(pHUECKHe).
Hcnonb30BaHrne HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX y100peHui. XuMHueckoe
3arps3HEHUE OKPYKAIOIIEH cpe/ibl COEJMHEHUAMH a30Ta (KUCIOTHBIE TOXKAHU, 3arpsi3HEHHE BO3/1yXa,
MOYBHI U BOJ0EMOB). Pocdop, aorpornHbie Moaudukanuu Gocdopa, Grusnueckue 1 XMUMHUUECKHE
cBoiictBa. Oxcun ¢ocpopa (V) u dochopHas kucnora, GuU3MUECKUe U XUMHUECKUE CBOMCTBA,
nosiydenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATBHBIX yI0OpEHHUIA.

OOmast  xapakrepuctuka di1eMeHTOB [VA-rpynmbl.  OCOOEHHOCTH CTPOECHHS aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIEHUS. YTIEepoJ, alJIOTPONHbIE MOAM(HKAINHN, PACIPOCTPAHEHHUE B
npupoje, pu3nveckue U XMMHUYEecKHe cBoicTBa. AncopOims. KpyroBopor yriepoga B mpupoje.
Oxcuapl yriaepoaa, ux (pU3nMyeckre M XUMHUYECKUE CBOMCTBA, JIEWCTBHE Ha JKUBbIE OPraHU3MBI,
MOJTyYeHHe M IMPUMEHEHHE. DKOJIOTHMYEeCKHe NMpOOJeMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoxaa (1V),
TUTIO0TE3a TI100aJIbHOTO MOTEIICHUS KIIMMaTa, TapHUKOBBIN 2D deKkT. YronbHas KUCIOTa U €€ COJH,
ux (U3NYECKUue U XMMHUYECKHE CBOMCTBA, MOJlyyeHHEe M NpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcnonb3oBanue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.



[lepBoHauanbHBIe MOHATHS OO0 OPraHMYECKMX BEIIECTBAX KaK O COEAMHEHUSX YIiepona
(MeTaH, 3TaH, STWJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHUH, YKCyCHas KucioTa). [IpupoaHbie HCTOUHUKH
YIIAEBOAOPOAOB (YToJib, MPUPOAHBIN Ta3, HEPTH), IPOAYKTH HX MepepaboTKu (OCH3MH), UX POJIb B
ObITYy W TPOMBINIICHHOCTH. [loHATHE O OMOJOTrMYecKH Ba)KHBIX BEIECTBAX: JKHUpaX, OelKax,
YII€BOJAaX — M HX POJIM B JKU3HM ueloBeKa. MarepuaibHOE €IUHCTBO OPraHUYeCcKUX H
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero QusnMueckue ¥ XUMHUYECKHE CBOWCTBA, IIOJy4YeHHE W IPHUMEHEHHE.
Coenunenus kpemHus B npupoae. Oomue npeacrasiaeHus 00 okcuae kpemuus (IV) u kpemHueBoi
kuciore. CHIIMKAThI, X MCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne ctpouTenbHble
MaTepuaibl: KepamMHKa, CTEKJIo, IeMEeHT, OeToH, kene3o0eToH. Ilpobrmembr Ge3omacHoro
HCII0JIb30BAaHUsl CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM )KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHne OoO0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIIOTBHI, MPOBEICHHE
KAueCTBEHHBIX pPEaKIHMi Ha XJIOPUI-UOHBI M HAONIOJCHHE MPHU3HAKOB UX IMPOTEKAHHS, OIBITHI,
oTpaxkaromue (U3NYECKHe W XMMHUYECKHE CBOMCTBA TaJOr€HOB M HMX COCAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHHE BHUJEOMATEPHUANIOB), O3HAKOMJIEHHE C 0Opa3laMu XJOPUJOB (TaJIOT€HUIOB),
O3HaKOMJIEHHE ¢ oOpa3uaMu ceppl M €€ COEIUHEHUSIMU (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEpHANIOB),  HAONMIOJeHUE  TMpolecca OOyrIMBaHHMs — caxapa I1OJ  JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI, M3yYCHHE XWMHUYECKHUX CBONCTB pa30aBICHHON CEpHOMH
KHCIIOTHI, MPOBEJICHUE KAueCTBEHHOW peakiuu Ha cyibpaT-MOH M HaONI0JeHHUE NpU3HaKa e&
MPOTEKaHMs, O3HAKOMJICHHE C (M3WYECKHMHU CBOIMCTBaMHU a30Ta, ¢ochopa W HX COCTUHEHUIN
(BO3MOYKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), 0Opa3liaMu a30THBIX U (GocOpHBIX YAOOpeHUM,
[I0JIy4eHue, CoOOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOWCTB aMMHUAKa, IPOBE/IEHNE KaUECTBEHHbIX
peakiuii Ha MOH aMMOHUS U (pochaT-uOH U U3yUYEeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICHCTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIJIOTHI C MEJIbI0 (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEPUAJIOB),
M3Y4YCHHE MOJeNeld KPHUCTAUIMYECKUX PEIETOK anmasa, rpadura, QysiepeHa, 03HAKOMIICHUE C
IIPOLIECCOM  aCOpPOLIMU  pPAacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U yCTPOHCTBOM
MPOTUBOTa3a, IMOJIyueHHEe, cCOOMpaHue, pacro3HaBaHUE M W3YYCHHE CBOMCTB YIJVIEKHCIOrO rasa,
IIPOBEJICHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT M CHJIMKAT-MOHBl U HU3yYEHHE IPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJIEHME C NPOAYKLUMEHW CHJIMKATHOM IPOMBIIIJICHHOCTH, PEIICHHE
SKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BakHelne HeMeTallibl ¥ X COeTMHEHUS.

Metaibl M X COeIMHEHUS

OO01ast XapakTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX TOJIOKEHUS B
[lepuoanueckoit cucreme xumuueckux dyemeHToB [[. WM. MenneneeBa W CTpOeHHsT aTOMOB.
CrpoeHnue MmerauioB. Mertaminyeckass CBSI3b M MeETaJUIMYecKash KpHUCTAUIMYECKas pemeTka.
ONEKTPOXUMHYECKUHA PsIi HAnmpsDKeHUH MeTauioB. (DU3MYECKME M XUMHYECKHE CBOMCTBa
MeTaiioB. OOmme crnocoObl moiay4yeHus: MeTaiioB. [loHATHE O KOppO3MM METaJIOB, OCHOBHbIE
CIocoObl 3alMThl MX OT Koppo3uu. CrutaBbl (CTalb, YyryH, AIOPANTIOMMHUHN, OpoOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[lenouynsle MeTaysl: monoxeHue B Ilepuoanueckoil cucteMe XUMUYECKUX 3JI€MEHTOB [l.
W. MennieneeBa, CTpoeHHE WX AaTOMOB, HaxoxJeHue B mnpupoae. PU3MUEeCKHe U XUMUYECKHE
CBOICTBa (Ha mpuMmepe HaTpus U Kanus). OKCUIBI U THIPOKCHIBI HaTpus U Kanus. [IpumeHeHue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[I{enoyHO3eMenpHbIE METAJUIBI MarHUM M KajblLuil: mosioxkeHue B Ileproauueckoii cucreme
xumuueckux snemeHToB [[. WM. MengeneeBa, CTpoeHHE WX aTOMOB, HAaXOXKJIEHUE B MPHUPOJE.
dusnyeckue M XMMHYECKHE CBONCTBA MarHus W Kaiuplus. BakHellne COEOUHEHMS KabLUs
(oxcum, THAPOKCH I, coytr). JKECTKOCTD BOJIBI U CITOCOOBI €€ yCTpaHEHH .

AnromuHuii: nonoxeHue B Ilepuognueckoll cucteMe XMMHUYECKHX d3JeMEHTOB /.
W. MennieneeBa, cTpoeHue aToMa, HaxoxkJieHue B mpupojie. Ousndeckre U XMMUYECKHE CBOMCTBA
amoMUHUSA. AM(pOTEpHbIE CBOMCTBA OKCH/IA U THPOKCH/1A ATFOMUHUS.



Kenezo: nonoxenue B [lepuoguueckoit cucteme xumuueckux snemenTon J[. . Menneneena,
CTpOCHHE aToMa, HaXxOXAeHHue B mpupojae. Guznueckue U XUMUYECKUE CBOMCTBA xkeie3a. OKCUabl,
ruapokcu bl ¥ coiu xxenesa (1) u xenesa (I11), ux cocras, CBOMCTBA U TOJIyYSHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ 00pa3laMy METAJJIOB U CIUIABOB, MX (PU3NYECKUMHU CBOMCTBAMH, U3yUCHUE
PE3yNbTaTOB KOPPO3HHM METAIJIOB (BO3MOXKHO HCIOJIb30BaHUE BHJAEOMATEpUANIOB), 0OCOOEHHOCTEN
B3aUMOJCHCTBUS  OKCHMJA KalbLUsig M HaTpus C BOJOM  (BO3MOYKHO  HCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOM BOABI, Ipollecca TOPEHUs Keie3a B
KHMCII0pO/ie€ (BO3MOXKHO HCIIOJIb30BAHNUE BUIEOMATEPUAIIOB), IIPU3HAKOB IPOTEKAHUS Kau€CTBEHHBIX
peaknuii Ha MOHBI: MarHus, KajJbIus, aIFOMUHUA, ITMHKa, kene3a (II) u xenmesa (III), megum (II),
HAOJIOICHNE U ONMMCAHUE MPOIECCOB OKPALIMBAHMSA TJIAMEHM MOHAMH HATPHs, Kalus M KaJbLUs
(BO3MOYKHO HCITIOJIb30BaHHUE BUJCOMATEPHUAIIOB), UCCIIEJOBaHHE aM(DOTEPHBIX CBOICTB rUAPOKCUIA
QIIOMMHMS U TUIPOKCHJA LIMHKA, PELIEHUE SKCIEPUMEHTAIBHBIX 337ad Mo TeMme «Baxuelimue
METaJIJIbl U UX COCIUHEHUS».

XuMus M OKpy:xkamomas cpeaa

BemectBa 1 marepuanbl B MOBCEIHEBHOM KHM3HU 4eJoBeka. be3omacHoe uCHoiib30BaHuE
BEUIECTB M XMMMUYECKHUX peakuuii B ObiTy. IlepBas momompb NOpH XUMHYECKHX O0KOrax u
OTpaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKalolled cpelpl (IpenenbHasl IOMyCTUMas KOHIEHTpaLUs
Benlects, nanee — [1JIK). Ponb xumuu B pemieHnu 3K0I0THYeCKUX MPoOieM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILIOB, TOJIMMEPHBIC MaTepUabl).

Meoswcnpeomemmnnie ceasu

Peanuzanusi MeXIpeIMETHBIX CBsI3€d MPH HM3YYCHHM XUMHHU B 9 Kiacce OCYIIECTBISETCS
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX IOHSTHUN, TaK U MOHSATUH, SBISIOLIMXCS
CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmIre ecTeCTBEHHO-HAyYHBIC MOHATHSA: HAYYHBIH (PAKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CUHTE3, Kiaccuukamus, TMEePUOJUYHOCTh, HAOMIOJACHHE, OJKCHEPUMEHT, MOJCIUPOBAHUE,
M3MEpEHUe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA APPEKT, TEXHOJIOTHS, MATCPHAIIBL.

Oduzuka: MaTepus, aTroM, OJJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUA, H30TOIIbI,
paiMOaKTUBHOCTb,  MOJEKYJa, JJIEKTPUYECKUM  3apsii, TMPOBOJHUKH,  MOJYIPOBOJHUKH,
JIUAJIEKTPUKU, (OTOINEMEHT, BEIIECTBO, Telo, 00BEM, arperaTHOe COCTOSHHE BEIIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpUCTAJIMUECKAs pEeUIETKa, CIUIaBbl, (U3NYECKUE BEITUUMUHBI, €IUHULIBI
U3MEpEHUs, KOCMUUYECKOE NPOCTPAHCTBO, TUIAHETHI, 3BE€31b1, CoJHILIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KocHCTEMa, MUHEpaJIbHbIE YA0OpEHus,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE MOPOJIbI, MOJIE3HBIE NCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

I1. IVTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O
MNPEIMETA «XUMMUSA»

JInyHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 0O0IIero o0Opa3oBaHus
JIOCTUTAIOTCSl B X0/1€ OOy4YeHUS] XUMHUHU B €IMHCTBE Y4eOHOI M BOCHUTATENbHOH JEsTeNbHOCTH B
COOTBETCTBUM C TPATULMOHHBIMU POCCHUICKUMHU COLIMOKYJIBTYPHBIMU U TyXOBHO-HPABCTBEHHBIMU
LEHHOCTSMHU, MPHUHITHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH IOBEJEHHUS U CHOCOOCTBYIOT
IporeccaM CaMOIO3HAHUs, CAMOPA3BUTHS U COLTUATTU3AIMH 00yUYaIOIUXCSl.

JIMYHOCTHBIE PpE3yNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOM IO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN M pPACUIMPEHUE ONbITAa JEATEIBHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUS:



LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TIOHMMaHUsl 3HAYEHMs] XUMHUYECKOW HayKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIJIAJETh JIOCTOBEpHOW HMH(OpMAIMEl O MEPeAOBBIX JOCTHIKEHUSX WU OTKPBITHAX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MHUpa
1 00I1IeCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEACTABICHUS O COLMAIbHBIX HOPMax M IIPaBUJIAX MEKIUYHOCTHBIX OTHOLICHUM B
KOJUIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTHM B OOIIECTBEHHO TIOJIE3HOH, yueOHO-
HCCIIEI0BATENIbCKOM, TBOPUYECKON U APYrHX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH [JEeSATENIbHOCTH MpPHU BBHIMNOJHEHUHM Y4YEOHBIX, MO3HABATENBHBIX 33/a4, BBIIOJTHEHUHU
XUMHAYECKHX 3KCIIEPUMEHTOB, CO3/IaHUH Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B MPoIIecce ITO y4eOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U IIOCTYIIKM CBOMX TOBApPUILEH C ITO3ULUHA HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIE/ICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKHE MPEICTABICHUS O BEIIECTBE M XUMHUECKOW pPEeaKIMi, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHM M COCTABJIAIOIIHAE OCHOBY JUIA IIOHUMAaHHUs CYIIHOCTH
HAyYHOW KapTUHBI MUpPA, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBL,
B3aMMOCBS351X YEJIOBEKA C IIPUPOJIHOM CPEIOi, O POJIU XMMHUH B IIO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHbIE MOTHUBBI, HANPABJICHHbIE HAa IIOJyYEHHE HOBBIX 3HAaHUW [0 XHUMHH,
HeoOXoauMble Uit OOBSICHEHWs HaOJIOJaeMBbIX TPOLIECCOB U SIBJICHUH, IT03HABATEIHHOH,
MH(OPMALIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENILHON paboThl C
Y4EOHBIMH TEKCTAaMH, CIPABOYHOM JIUTEPAaTypOH, JOCTYIHBIMH TEXHUYECKHMH CPEICTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

MHTEpEC K OOYYEHHWIO W IO3HAHMIO, JIF0OOO3HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOW M HCCIIENOBATENbCKON NIeATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHs 00yUYEHUS B ajbHEHILIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHHUs K CBOEMY 3J0POBbIO, YCTAaHOBKH
Ha 3JIOpOBBIM 00pa3 >KHU3HH, OCO3HAHME TIOCIEICTBUNA U HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHus ajKoroiyisi, HApPKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJIEHUS TPaBUII
0€30MacHOCTH MPH OOpaIlleHNH ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U pEalIbHOM JKU3HH,

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHIO Mpodeccuil U Tpyaa pa3IuyHOTO POJa, YBAKEHHE K
TPYLy U PE3yJIbTaTaM TPYJAOBOM IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE NIPUMEHEHHUsI IIPEAMETHBIX
3HAHUU IO XMUMHUH, OCO3HAHHBIN BHIOOP MHIAMBUAYAILHON TPACKTOPUU MPOIOIIKEHHS 00pa30BaHUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTpeOHOCTEH, yCHemHoi mMpodecCHOHaNbHON AeSITENFHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHHUH,
TOTOBHOCTB aJallTUPOBAThCS B MPO(eccroHalIbHOM cpee;

6) 9KOJIOrHYECKOT0 BOCIIUTAHMUSI:

9KOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOUIEHHE K IMPHUPOJAE KaK HCTOYHMKY KU3HM Ha 3emie,
OCHOBE €€ CYIIEeCTBOBAHHUS, MOHMMAaHHE IIEHHOCTH 3JI0pOBOrO M 0Oe30macHOro olpasza >KH3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBbIO, OCO3HAHUE
LIEHHOCTH COOJIIOJIEHHs MPaBU O€30MacHOr0 MOBEJACHUS NpPU paboTe ¢ BEIIECTBAMM, a TAKXKE B
CUTYALUX, YTPOXKAKOIIUX 370POBBIO U JKU3HU JIFOJIEH;

CIIOCOOHOCTH TPUMEHSATH 3HAHMSI, MMOTy4aeMble TIPU U3YyYCHUH XUMUU, JJIsl PelleHus 3a/ad,
CBSI3aHHBIX C OKPYXAIOUIEH MTPUPOJHOM Cpelor, Uil TOBBIIIEHUS YPOBHS SKOJIOTHYECKOMN
KYJIbTYpPbl, OCO3HAHHSI TJIOOATBFHOTO XapaKTepa AKOJOTMYECKUX MPOOIeM M MyTed UX pelieHUs
ITIOCPEICTBOM METOJOB XHWMHH, HKOJIOTUYECKOIO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS MM B
MMO3HABATEIbHOW, KOMMYHUKATUBHOMN M COLIMATBLHON MPAKTUKE.



MeTtanpeameTHble pe3yJibTaThl

B cocraBe MerampeaMETHBIX pe3yibTaTOB BBIAEISIOT 3HAYMMblE i1  (OPMHPOBAHUSA
MHUPOBO33pEHUSI OOIICHAyYHbIE MOHATUS (3aKOH, TEOpHUS, MPUHIMI, TUMOTe3a, (aKT, CHCTEMA,
IIPOLIECC, SKCIEPUMEHT U JIPYroe.), KOTOpble HCHOJb3YIOTCA B €CTECTBEHHO-HAy4YHBIX YUEOHBIX
npeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHMUU M3 3THX MPEIMETOB (OPMHUPOBATH MPEICTABICHHE O
LIEJIOCTHOM HAaydyHOW KapTUHE MHpa, M YHUBEpCalbHble y4yeOHbIE IeHCTBHs (I1O3HABaTEJIbHbIE,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIC), KOTOpbIE 00ecneunBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHON AEATEIbHOCTH.

Ilo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble Jjornuyeckue aeicTBus:

YMEHHUSI UCNOIb30BaTh NPUEMBI JIOTHUECKOTO MBIIIJIEHUS] TP OCBOSCHUM 3HAHUI: PacKpbIBaTh
CMBICII XUMUYECKUX MOHATHH (BBIAEIATh UX XapaKTepHbIE NIPU3HAKH, YCTAHABIMBATh B3aMOCBSA3b
C IPYTMMH TIOHSATHSMH), HCIIOJIB30BATh MOHITUS JJIsi OOBSICHEHUS OTACIBHBIX (DaKTOB M SBICHUH,
BbIOMpPATh OCHOBaHMS U KPUTEPUM Ul KJIAaCCU(PUKALMK XMMHUYECKHX BELIECTB MU XUMHUYECKHX
peaKIvii, yCTaHABIMBATh MPUYNHHO-CICACTBEHHBIE CBSI3M MEXIY OOBEKTaMU HM3Y4EHUS, CTPOHUTH
JIOTMUYECKUE pacCyXIeHHUsl (MHIYKTUBHbIE, ACAYKTHUBHbIC, 10 aHAJIOIMM), JIeJaTh BBIBOABI U
3aKJIFOUYEHNUS;

yYMEHHE MNPUMEHATh B IpoOLecCe IMO3HAHMS MOHATHS (NPEAMETHbIE W MeTalpeiIMEeTHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HWCIIOIb3YeMble B XHMHH, INPEOOpPa30BBIBATH IIUPOKO
IPUMEHSIEMbIE B XUMHM MOJICJIbHBIE NPEICTABICHUS — XMMHUYECKUMH 3HAK (CHMBOJ 3JEMEHTa),
XuMH4eckas (GopMyda W ypaBHEHHE XUMHUYECKOW pEakIWh — TIpU pelieHUuH ydeOHo-
II03HABATEJIbHBIX 33Ja4, C YYETOM ITHX MOJENbHBIX IIPEICTaBICHUN BBISIBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIE MPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUYECKUX PEAKLIUM,
BBISIBJISATH OOIIME 3aKOHOMEPHOCTH, IPUUMHHO-CIICICTBEHHBIE CBSI3U M IPOTUBOPEUUS B M3y4aeMbIX
IpoLeccax U sIBJICHUSX.

ba3oBble ncciienoBarebckue 1eiCTBUSA:

YMEHHE UCIOJIb30BaTh IIOCTABJIEHHBIE BOIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS, a TAaK¥Ke
B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUIIBHOCTH BBICKa3bIBAEMBbIX
CYKJICHUH;

IpUOOpeTeHUe OIblTa IO IJIAHWPOBAHUIO, OPraHU3allud W MPOBEACHUIO YYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJ0M IMPOIEcca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €0
pe3yabTar, (GopMynupoBaTh 000OLIEHMS U BBIBOJBI MO pe3yjibTaTaM MpPOBEAEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATH OTUET O MPOJIesIaHHOM padoTe.

Pabora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U
dbopM mpesacTaBiEHUs, MOJYYaeMYI0 U3 Pa3HbIX HMCTOYHHUKOB (HAy4HO-TIOMYJIIpHAs JHUTeparypa
XUMHUYECKOTO COJEpP KaHMsI, CIIPaBOYHbIE MMOCOOUs, pecypchl MHTepHETa), KpUTHUECKH OLIEHUBATH
MPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSTh pa3jMuHble METOJbl U 3alpOChl MpU MOUCKE U 0TOOpe MHpoOpManuu U
COOTBETCTBYIOUINX JIAHHBIX, HEOOXOAMMBIX JUISl BBIOJHEHHs y4eOHBIX U MO3HABAaTEIbHBIX 3a]au
ONpeAeNEéHHOr0 THIA, NPUOOpETEeHHE OIbITa B O0JIACTH HCIHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJAJECHUE KYJIBTYpOH AaKTHMBHOTO HCIOJIb30BAHUS PAa3IMUHBIX
MIOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMaJbHYIO (OpMy MpeAcTaBiIEHUs
uHbOpMAllMM W WJUTIOCTPUPOBATH pelIaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu popmaMu rpaduKu U UX KOMOMHAIUSMUY;

YMEHHE HCIIOJIb30BaTh M aHAIM3MPOBAaTh B THpolecce y4eOHOW U HCCIeN0BaTeIbCKON
NesITeIbHOCTH HH(OPMALIHIO O BIMSHUM MPOMBIIIIEHHOCTH, CEJIbCKOTO X03sIiICTBa U TpaHCIOpTa Ha
COCTOSIHUE OKPY’KAIOLIECH IIPUPOIHON CPEMBI.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBHUS:

YMEHUS 3a71aBaTh BONPOCHI (B X0/1€ AMajora U (Win) AUCKYCCHUN) MO CYIIECTBY 00CYXK1aeMOi
TeMBI, (POPMYIHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITIOJIHEHUSI TPEITIOKEHHOM 3a/1auu;



YMEHUS IPE/ICTABIIATH MOTYYEHHBIE PE3YIbTaThl TO3HABATEILHON JACSTEIIBHOCTA B YCTHBIX U
MUCBMEHHBIX  TEKCTax; JelaTh MPE3eHTALUI0 Pe3yJbTaTOB  BBIMOJIHEHHUS  XMMHUYECKOTO
SKCIepUMeHTa (Ja00opaTOpPHOTO OMbITa, JAOOPAaTOPHOM pabOTBHI MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

yMEHHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABaTENbHOW W
HCCIIEIOBATENBLCKOM JAESTEbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yu&éTa O0IIMX
WHTEPECOB W COTJIACOBaHUS MO3ULUK (0OCYXKACHUS, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI,
KOOpJIUHAIIMS COBMECTHBIX JIEHCTBUIL, ONpe/ielieHe KPUTEPUEB 0 OI[EHKE KaueCTBa BHIMOJTHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe YHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHSL:

YMEHHUE CaMOCTOSITEJIbHO ONPEIENATh LeNIU JEATEIbHOCTH, IJIaHUPOBAaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATH U MIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESATEIILHOCTD, BBIOMpATh Harbolee
3¢ deKTUBHBIE CIIOCOOBI PELIeHUsT YUeOHBIX U TO3HABATENLHBIX 33/1a4, CAMOCTOSTEIBHO COCTABIISATh
WIN KOPPEKTHPOBATh MPEJIOKEHHBIN alrOpUTM IEHCTBUI NMpU BBIMOJIHEHUU 3aJlaHUN C Yy4€TOM
MOJIyYEHHUsI HOBBIX 3HAHWK 00 WM3ydaeMmblX OOBEKTaX — BEIIECTBAX U PEAKIHUAX, OICHUBATH
COOTBETCTBHE TIOJYYEHHOTO pe3ylbTaTa 3asBIIEHHOM IIeM, YMEHHE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUM.

IIpeameTHbIE pe3yJbTATHI

B cocraBe mpenMeTHBIX pe3yNbTaTOB IO OCBOCHHIO O0O0S3aTENBHOTO  COJIEpIKaHUS,
YCTAaHOBJICHHOIO JaHHOW (¢enepanbHO pabouell NporpaMMoi, BBIIEISIOT: OCBOEHHBIE
00y4arolUMuUCs Hay4Hble 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUIA, crielupuuecKue st MpeAMETHON
obmactu «XWMHS», BUIBI NEATSIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHbIX YUCOHBIX U HOBBIX CUTYaIlUsX.

K xonmy oOyuenusi B 8 kJ1acce rnpeameTHbIe pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

e pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOIHA),
BAJICHTHOCTh, OTHOCHTENIbHAsI aTOMHAasi M MOJICKYJsipHAs Macca, KOJWYECTBO BEIECTBA, MOJIb,
MOJIIpHAsl Macca, MaccoBasi A0JSI XUMUYECKOTO 2JIEMEHTa B COSAMHEHUH, MOJIAPHBIA 00bEM, OKCHUTI,
KHCJIOTA, OCHOBAHHE, COJb, DJIEKTPOOTPUIIATEITLHOCTh, CTETICHb OKUCIICHUS, XUMUYECKasl PeaKiius,
KIaccupUKaLUg PEaKIMii: peakiuy COEIUHEHUS, PEaKlUd Pa3NIOKEHHUs, peaklud 3aMelIeHUs,
peakiuu oOMeHa, 2K30- M SHJIOTEPMHYECKUE PEAKIIMHU, TEIUIOBOM 3(P(EKT peakinu, sIpo aToMa,
ANEKTPOHHBINA CIIOW aTroma, aTOMHasi OpOWTalb, paguyC aToMma, XUMUYecKas CBS3b, MOJSApHAs U
HETIOJIsIpHAsl KOBAJICHTHAsl CBsI3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHHOH, PacTBOP, MaccoBas IOJIS
BellecTBa (MPOLIEHTHAS KOHIICHTPAIHs) B PaCTBOPE;

e WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSITh 3TH TTOHSITHUS
IIPU OMHMCAHUM BEIIECTB U UX MPEBPAIICHUI;

¢ HCIIOJIB30BAaTh XUMHYECKYIO) CHUMBOJIMKY JIJII COCTABJICHHUS (POPMYJI BEIIECTB M ypaBHEHUU
XUMHUYECKUX PEAKIUH;

e ONpPENENsATh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COCIWHEHHUSX, CTENeHb
OKHCIJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAATIEC)KHOCTh BEIIECTB K OIMpeneIEHHOMY
KJIacCy COEIMHEHHH 1o ¢dopmyiaaM, BUJ XUMHYECKON CBsI3M (KOBAJICHTHAss M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

o packpeiBaTh cMbica Ilepumomnueckoro 3akonHa /[I. WM. MenpaeneeBa: Ie€MOHCTPUPOBATH
MMOHMMAaHUE TEPUOJINYECKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKHUX DJIEMEHTOB OT UX IOJOKEHHUS B
[lepuoanueckoit cucreMe, 3aKOHOB COXPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOTaipo;

e ONUCHIBATH M XapaKTepU30BaTh TaOIM4HYIO0 (popmy lleproanyeckoit CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: pazNiU4aTh MOHSTUS «JIaBHasl moAarpynmna (A-rpymnma)» u «mobouHas noarpymnmna (b-
TPyIIa)», Majible U OOJBIINE MEPUOJIbI, COOTHOCUTh 0003HAYCHUS, KOTOPHIE UMEIOTCS B TAOJIHIIC
«Ilepuoguueckass cucreMa xumudeckux »sneMeHtoB Jl. W. MenneneeBa» ¢  YHCIOBBIMU



XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00Iee Yuciio
AJIEKTPOHOB U pacrpeaesieHHue UX 0 AIEKTPOHHBIM CIIOSIM);

¢ KJIACCU(PUIMPOBATH XUMHUYECKHE OJIIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XHUMHUYECKHE
peakuuu (1Mo YUCIy U COCTAaBY YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3G (DeEKTY);

¢ XapakTepHu30BaTh (OIMCHIBAThH) OOIIME XUMUYECKHE CBOWCTBA BELIECTB PA3IMUHBIX KIACCOB,
MOATBEPK/J1asi ONMUCAHUE MPUMEPAMU MOJIEKYJIAPHBIX YPABHEHUN COOTBETCTBYIOIIUX XMMHYECKUX
peaKuuii;

o IMPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH NPOTEKaHHSI XUMUYECKUX IIPEBPALLICHUM B Pa3JIMUHbIX YCIOBUSIX;

e BBIYUCIIITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BELIECTB, MACCOBYIO JIOJIIO
XMMHAYECKOTO 3JIEMEHTa MO (opMyse COEIMHEHHUS, MAcCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN pEaKIny;

o IPUMEHATH OCHOBHBIE OIE€pallMM MBICIUTEIbHON JESATEIBHOCTM — aHAJIU3 M CHHTE3,
CpaBHEHUE, 00001IeHIE, CHCTEMATH3AIUIO, KJIACCU(PHUKAIUIO, BBISIBIIEHUE TPUUYUHHO-CIIEICTBEHHBIX
CBSI3€M — U1 U3yUYEHUS] CBOMCTB BEILECTB U XUMUUYECKUX PEAKIUI, ECTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJI0/IEHUE, U3MEPEHUE, MOCIIMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIICHHBIH );

o CIENOBaTh MpaBWIaM  TOJB30BAHUS  XMMHUYECKOH Tocyqod ©  Jab0opaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBUiaM OOpaIeHHs ¢ BEIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSMU
I10 BBIITOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BellecTB (BOAOPOJA M KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C OMPEEIEHHON MaccOBOM noiei
pacTBOPEHHOrO0  BEIIECTBA, IUIAHUPOBATH M IPOBOAUTH XUMHYECKHE HKCIEPUMEHTHI 110
pacrmo3HaBaHWIO PACTBOPOB IeNoueid W KUCIOT C TIOMOIIbI0 HMHAMKATOPOB  (JTaKMyc,
benondrasenH, METUIOPAHK U APYTHE).

K koHmy oOydenus B9 KJjacce mpeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE HOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHHA:

e pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHATUH: XUMHUYECKUU HIIEMEHT, aToM,
MOJIEKYJ1a, WOH, KaTHOH, AaHUOH, IIPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATENIBHOCTD, CTEIEHb OKUCJICHUS, XUMHUYECKas peaklusi, XUMHUYECKas CBsi3b,
TeruioBor 3(dekT peakuuu, MOJIb, MOJSPHBIA O00BEM, PACTBOP, AIIEKTPOIMTHI, HEIIEKTPOJIHTEHI,
ANEKTPOJIIUTHYECKAsT JTUCCOLMAIMs, pEeakluu HOHHOro oOMEeHa, KaTajau3aTop, XHUMHYECKOoe
paBHOBecHe, 00paTuMble U HeOOpaTUMbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTEb, BOCCTAHOBMTENb, OKHCIEHHE W BOCCTAaHOBJECHHE, aUIOTPONHUs, aM(pOTEPHOCTS,
XUMHUECKas CBS3b (KOBaJIEHTHAs, MOHHAs, METAJJINYecKast), KpHcTalInyecKasl penérka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHUYECKON pEakliH, MPeAeIbHO JommycTumas KoHueHTpanus 11K
BELIECTBA;

¢ WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHITHH U IIPUMEHATDH ITH MOHATUSA
IIPY OIMCAHHUM BELLECTB M UX MPEBPAIICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY Ul COCTaBlIeHHsI (JOPMYN BEIECTB U ypaBHEHMIA
XUMHYECKUX PEAKIIUI;

o OIpEAENATh BAJCHTHOCTb M CTENEHb OKUCIIEHUS XMMHUYECKHX DJIEMEHTOB B COCIUHEHUSX
pPa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTh BELIECTB K OMNPENEIEHHOMY Kjaccy COEAMHEHMH IIOo
dbopmynaM, BUJ XUMHUECKOW CBSA3M (KOBaJIEHTHas, MOHHAs, METaJUIMYECKas) B HEOPTaHUYECKUX
COEIMHEHMSX, 3apsil MOHA 0 XUMHUYECKOW QopMmyse, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COSAUHEHNUH, TUI KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

o packpsiBaTh cMbich [lepuognueckoro 3akona JI. M. MenaeneeBa U IEMOHCTPUPOBATH €0
MOHMMAaHME: OIMCBHIBaTh W XapakTepu3oBaTh TabiauuHyto ¢opmy Ileprognueckoir cHUCTEMBI
XUMHUYECKHUX DJIEMEHTOB: pPa3nyaTh MOHATUS «rjaBHas moArpynma (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», Manble u Oonblive NEpUOJbl, COOTHOCUTH OOO3HAYEHHUs, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON Tabiuie, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps]l A1pa, 00lee YnciIo IEKTPOHOB U paclipeieieHue uxX Mo
ANEKTPOHHBIM CIIOSIM), OOBSICHITH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COEMHEHMI B NIpeiesax MajblX IEPUOIOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHMSI UX aTOMOB;



o KIAaCCH(PUIIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHYECKHE
peakiuu (1Mo YMCIy M COCTaBy y4YacTBYIOIIMX B PEaKLMU BEIIECTB, IO TEIUIOBOMY 3(eKTy, Mo
M3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);

+ XapakKTepH30BaTh (OMHUCHIBATH) 00IIME U clienu(UIECKUe XUMUUECKUE CBOMCTBA MTPOCTHIX U
CJIOXKHBIX BEIIECTB, MOJTBEPK/asi OMUCAHUE MPUMEpPAMU MOJICKYJISIPHBIX M MOHHBIX YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

o COCTaBJSTh YpPaBHEHUS HJIEKTPOJUTUYECKOW IUCCOLMAIMHN KHUCIOT, IIEN0Yed M COJIEH,
MOJIHBIE U COKpAalIEHHBbIE YypaBHEHUS peaklWil HOHHOrO OOMEHa, YpaBHEHUS PpEeaKIIHii,
MIOATBEPKIAOLIUX CYILIECTBOBAHME IEHETUUECKOM CBSA3M MEXK/y BEILIECTBAMHU PA3JIMUHBIX KJIACCOB;

o pAacKpbIBaThb CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN  IMOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;

¢ TPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B PAa3JIMYHBIX YCIOBHSIX;

¢ BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO OO0
XMUMHAYECKOTO 3JIEMEHTa MO (opMyie COEIMHEHHs, MAcCOBYIO JIOJIIO BEIIECTBA B PacTBODE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKIuu;

o coOmopaTh  IpaBWia  [OJIB30BAHHUA  XMMHMUYECKOM  Tocyloll u  J1abopaTOpHBIM
0o0opynoBaHUEM, a TAK)KE MpaBUiIa OOpAIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUAMHU 10
BBITIIOJTHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO IOJIYYEHUIO U COOMPAHUIO I'a3000pa3HbIX
BElIECTB (aMMHUaKa U yIIIEKUCIIOTO Ta3a);

o TMPOBOJIUTH PEAKIMHU, TMOATBEPHKAAIONINE KAueCTBEHHBIM COCTAB pPa3IUYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpOoMUA-, MOAWA-, KapOoHaT-, ¢docdar-, cUIUKAT-,
cynbdar-, THAPOKCUI-NOHBI, KATHOHBI AMMOHHSI U MOHBI U3YYCHHBIX METAJIOB, IPUCYTCTBYIOIINE
B BOJHBIX PACTBOpPaX HEOPTraHMUECKUX BEIIECTB;

o IPUMEHATH OCHOBHBIE OIE€pallM¥ MBICIUTEIbHON JESATENIbHOCTM — aHalIu3 M CHHTE3,
CpaBHEeHHE, 00OOIIeHHEe, CHUCTEMAaTH3allMi0, BBISBJICHHE MPUUYMHHO-CIEACTBEHHBIX CBS3€H — s
M3Yy4YEHUs] CBOMCTB BEIIECTB M XUMUYECKUX PEAKIINM, €CTECTBEHHO-HAYYHBIE METOJIbI TO3HAHUS —
Ha0I0/IeHne, U3MEPEHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIA U MBICIICHHBIH).

I1l. TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIHYECTBA
AKAJEMUYECKHUX YACOB, OTBOAUMbBIX HA OCBOEHHE KAXKIOU TEMbI
YYEBHOI'O IPEJIMETA «XUMMUS»

8 KJIACC

Ne Kon-Bo | DuexkTponnbie (mu(ppoBbIe)
o/ HauMeHoBaHue pa3iejioB H TeM NMPOrpPaMMbl 4acoB | 0GpPA3OBATELHBIEPECYDCI
Pa3nea 1.1lepBoHayanbHble XMMHYECKHE IIOHATHSA
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS H 5 hitps://m.edsoo.ru/7f41837¢

MPAKTUYECKOM EATEIILHOCTH YeJIOBEKa

1.2  BemiecTBa U XUMHYECKUE PEAKIINN 15 https://m.edso0.ru/7f41837c
Paznen 2. BaxkHeiilme npeicTaABUTEIN HEOPTaHHYECKUX BElIECTB
2.1  Bozayx. Kucnopoa. [Tonsitue 06 okcuaax 6 https://m.edsoo.ru/7f41837c
2.2  Bopopon. [ToHsiTHE O KUCIOTAX U COSAX 8 https://m.edsoo.ru/7f41837c
2.3  Bopna. PactBopsl. [ToHsITHE 06 OCHOBaHMSIX 6 https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJTacChl HEOPTaHUYECKUX COeTMHEHUN 11 https://m.edsoo.ru/7f41837c

Paznen 3. Ilepuoanyeckuii 3akon u Ilepnoanyeckas cucrema xumudeckux 3jiementos /1. U.
MenpneneeBa. CTpoeHue aToMoB. XMMHYECKas CBA3b. OQOKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkuuu
[Tepuonnueckuii 3akon u [leprnonnueckas
cUCTeMa XMMUYECKUX dnieMeHToB /[I. M.

7 ‘https://m.edsoo.ru/7f41837c
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MenpeneeBa. CtpoeHne aToma

Xumunueckast cBsI3b. OKHCIUTENBHO-

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

BOCCTAaHOBUTENIbHbBIE PEAKIINH

OO011ee KOJIMYECTBO YACOB MO MPOrpaMme 68

9 kiace

Ne Koxa-Bo | Diexrponnblie (Hugposbie)

HaumeHoBaHue pa3esioB M TeM IPOrpaMMBbl

n/n 4yacoB | o0pa3oBaTesibHbIE peCypChl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu

11 [loBropenue u yrayOiieHWE 3HAHUH OCHOBHBIX 6 hitps://m.edsoo.ru/7f41a636
pa3zennoB Kypca 8 kiiacca

12 OCHOBHUBIC 3aKOHOMEPHOCTH XUMHYECKHUX 5 hitps://m.edsoo.ru/7f41a636
peakuuii

13 DNEeKTPOIUTHYECKAs JUCCOLMALUsA. XUMUYECKHUE 8 hitps://m.edso0.ru/7f41a636
peaxiuu B pacTBOpax

Pa3pen 2. HemeTa/sIbl M HX COeTUHEHU S

21 OOmiast XxapakTepUCTUKA XUMHYECKUX SJIEMEHTOB 4 hitps://m.edsoo.ru/7f41a636
VIIA-rpynnsl. I'anorenst

29 Oo6was XapakTEPUCTHKA XMMHMCCKIX SEMEHTOB 5 hitps://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u €€ coeqnHEHUs

23 OOmiast XxapakTepUCTUKAa XUMHYECKUX SJIEMEHTOB 8 hitps://m.edsoo.ru/7f41a636
VA-rpynmsl. A3ot, hocdop 1 UX COeAUHEHUS
OO0mias XxapakTepUCTHKAa XUMHUYECKUX DIIEMEHTOB

2.4  IVA-rpynnbLYriepon W KpeMHHH H  HX 8 https://m.edsoo.ru/7f41a636
COETMHEHUS

Pa3gen 3. MeTa/uibl M HX COeTUHEHU S

3.1  OOuwue CBOWCTBA METAIIIOB 4 https://m.edsoo.ru/7f41a636

3.2 ’ Baxselimme MeTamIbl ¥ UX COEAUHCHUS 16 https://m.edsoo.ru/7f41a636

Pasnen 4. Xumus u okpy:xaomnas cpeaa

4.1 ‘ BemiecTBa n MaTepualsl B )KU3HU YeIOBEKa 3 https://m.edsoo.ru/7f41a636

O01mee KOJIMYECTBO YaCOB 110 NporpamMme 68
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