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Pabouas nmporpamMma mo XumMuu Juist ooydaronuxcs 8-9 kinaccoB pa3paboTaHa Ha OCHOBE
TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTEeNbHON IPOrpaMMBl OCHOBHOTO
obmiero oopazosanus (PI'OC).

PaGowas mporpamma peanm3yeTcs C HCIIOJIB30BaHHEM OOOpYIOBAaHWS IIEHTpa
00pa30BaHuUs €CTECTBEHHO-HAYYHOH U TEXHOJIOTHYECKOi HanmpaBieHHocTel «Touka pocTay.
Pabouas nmporpamma y4eOHOTo Kypca paccuuTaHa Ha 68 yacoB B KaKJoM Kiacce (2 yaca
B HEJICIIIO).
Hcnonb3yemble y4eOHUKH:
1. T'.E. Pymsuruc. Xumus. 8 knacc. -M.: I[Ipocsemenue, 2021
2. T.E. Pym3utuc. Xumus. 9 knacc. -M.: [Ipocsemenue, 2021

COJAEP)KXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIC XMMUYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€lOBeKa. XHMHUS B CUCTEME HayK. Tema u
BemecTBa. Pu3MUecKre CBOWCTBA BEIIECTB. ATperatHoe cocCTOosiHue BemiecTB. [loHsTHe o
METOJIaX MOo3HaHus B XUMUHU. YucTele BemiecTBa U cMecu. CriocoObl pa3/iesieHus cMecei.

ATOMBI U MOJEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX DJIEMEHTOB.
[IpocTrie u cioxHbIE BelleCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BajleHTHOCTP aTOMOB XHWMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAA aTOMHAst Macca. OTHOCUTENIbHAS MOJICKYJIsipHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemiectBa. Moisb. MomnsipHast macca. B3aumocBsi3b KOJIMYECTBA, MacChl U
qHClia CTPYKTYPHBIX CIMHUIL BerecTBa. Pacu€Tel mo opMmynaMm XMMHUYECKUX COCTUHCHHM.

®u3znueckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ MNpU3HAKU. 3aKOH
COXpaHEHMS MACChl BEIIEeCTB. XUMHUUecke ypaBHeHHs. Krnaccudukanms XUMUYECKUX peakinit
(coenuHeHws, pa3IoKEHUs, 3aMEIEHUs, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHMYECKOW MOCYIOW, MpaBUiIaMU pabOTHl B J1abOpaTopuu M MpHEMaMu
oOparmeHust ¢ 1abopaTOpHBIM O0OpPYIOBaHUEM, M3YUYCHHE U ONMUCAaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BELIECTB, HaOMo1eHne pu3ndeckux (IIaBlieHne BOCKa, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHTIEHUE W KOHJIEHCAIMs BOJbI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKAJIMBAHUE METHOM MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCIIOTOMN) SBICHUH, HaOI0IeHNE
W ONHUCAaHWE TMPU3HAKOB TMPOTEKAHUS XMMHUYECKUX peakuuid (pas3jiokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapus, paszinoxkeHue ruapokcuaa menu (1) npu
HarpeBaHWM, B3auMoOJCHCTBUE >kene3a ¢ pactBopom comu meau (ll), m3ydenwe crmocobOoB
pasleneHus CMeced: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIAPUBAHHE, JUCTHIUISIIVS,
xpoMarorpadusi, TPOBEJACHHE OUYUCTKH TIOBAPEHHOW COJM, HAOMIOJACHUE U OIHCAHUE
pe3y/bTaTOB MPOBEACHHUS ONbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAaCChl, CO3/1aHHE
MojieNielt MOJIEKY (IIapOCTEPIKHEBBIX ).

BaxHeililue npeacTaBuTe/ i HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxxaenue xucimopoja B nIpupoje, GU3NUecKue U XUMHUUECKHEe CBOMCTBA (PEaKIK TOPEHUs).
Oxcunpl. Ilpumenenue xkucnopoga. CrocoObl MONyYyeHHUsS KuUCIOpoAa B Jabopatopuu U
MPOMBIIIIEHHOCTH. KpyroBopoT kucnopoaa B mpuponae. O30H — amIoTpomHasi MOAUpUKALIUS
KHCJIOpOJIa.



TemoBoit >pPexT XUMUYECKOW peaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS, DJK30- H
SHIOTEPMHUUECKUE peakiuu. TOIIMBO: yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCHUJICHUE
napHUKOBOro 3¢ (deKTa, pazpylieHrne 030HOBOTO CIIOsI.

Bomopon — »nsnemMeHT M mpocroe BemecTtBo. HaxoxkaeHwe Boaopona B NPHUPOAE,
(u3HUecKre U XUMUYIECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MOTydeHHs. KHCITOTHI B COJTH.

Mounsipabiii 00BEM ra3oB. Pacu€Thl 1o XUMHUYECKUM ypaBHEHHSIM.

O®usnueckue cBoiicTBa BoAbl. Boma kak pacrtBopurens. PactBopbl. Hachlennsie u
HEHACBHIIIICHHBIE PAcTBOPHI. PacTBOpMMOCTH BemIeCTB B Boje. MaccoBasi JOJsl BEIIECTBa B
pacTBope. XUMHYECKUE CBOMCTBAa BOAbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT Boabsl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BojA. OXpaHa U OYHCTKA
MPUPOJHBIX BOJ.

Knaccudukanus nHeopranmdyeckux coeauHeHuid. Oxcunpl. Knaccudukanuss OKCHIOB:
cosieoOpa3yrolire (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknatypa
oKkcu0B. DU3nyecKre U XUMHUYECKHE CBOMCTBA OKCUAOB. [lomyyenue okcuaos.

OcHoBanms. Krnaccudukanuss ocHOBaHMN: MIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatrypa ocHoBanuil. du3znueckue M XHUMHUYECKUE CBOMCTBa OCHOBaHuWM. [lomydenue
OCHOBaHMII.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @u3udeckue U XUMHYECKUE
cBoiicTBa KucHoT. P aktuBHocTr MmetawioB H. H. bekerosa. [Tonydyenue kucior.

Comu. Homenknarypa coineil. @usznueckue M XUMHUYECKUE CBoiicTBa coiiedd. Ilomyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKIYy KJIaCCaMU HEOPraHUYECKUX COCIUHEHMM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEACIICHUE COJEPKaHMs KUCIOpoAa B BO3JyXe, MOJYyYeHHE, COOUpaHue,
pacno3HaBaHUE U HU3YyYEHUE CBOMICTB KHUCJIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEILECTB C
KHUCJIOPOJIOM M YCIIOBUSI BOZHUKHOBEHUSI M MPEKpAIEHUsI TOpeHus (moxapa), 03HAKOMJICHHUE C
oOpa3aMu OKCHIOB U OIMCAaHME HMX CBOWCTB, MOJIydeHHE, cOoOMpaHue, paclio3HaBaHUE U
W3y4eHHE CBOWCTB BOJOpoAa (ropeHue), B3aumMojeicTBue Bogopoma ¢ okcumom mean (I1)
(BO3MOKHO HCIIONB30BAHKUE BUACOMATEPHAIOB), HAOMIOIeHHE 00pa3I[0B BEIIECTB KOJIUIECTBOM
1 Moib, uccneqoBaHUE OCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENENEHHON MaccoBOM J0Jied pacTBOPEHHOIO BEILECTBA,
B3aUMOJICHCTBUE BOJBI C METAUIaMU (HAaTpUeM W KajbliueM) (BO3MOXHO HCIOJIb30BAaHUE
BHUJIEOMATEpPHUANIOB), UCCIEeI0BaHHEe O0pa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaONIO/ICHNE W3MEHEHHs] OKPAcKU WHIUKATOPOB B PACTBOPAX KHUCIIOT U IIEJIOYeH, U3ydeHUe
B3auMozeiictBus okcuna meau (ll) ¢ pactBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaUlaMH,
peakuuil HeWTpaau3aluM, I[OJy4eHHE HEePaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajlla IPYTruM U3 pacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1au 10 TeMe «Baxkuelue
KJIACCHl HEOPTAaHUYECKUX COCTUHEHUIN.

Iepunoanyeckuii 3axkon u Ilepuoagnueckasi cucrema xummu4yeckux jiemenros . U.
MemnpaesieeBa. CTpoeHne aToMOB. XUMH4YeCKAasl CBA3b. OKUCINTEIBHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKHA KIACCU(PUKALMKA XHUMHUYECKHX »JJieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEJIOYHO3EMEIbHBIC METAJLIbI, TAJOTEHbI, HHEPTHBIE Ta3bl).
DneMEeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuoamyeckas cucrema XuMHUYecKUX dyemeHtoB JI. H.
MenpeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opMmel [leproguueckoid cucTemsl



xumuueckux asnemeHtoB . WM. MengeneeBa. Ilepuonst m rpynnbl. DU3NUECKHd CMBICH
MIOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBLI JIEMEHTA.

Ctpoenne atomoB. CoctaB aroMHbIX sanaep. WMzotombl. OnektpoHbl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBhIX 20 XUMUYECKUX AJIEMEHTOB [leprnoaudeckoii CUCTEMBI
. W. MengeneeBa. XapaKTepUCTUKAa XHMHYECKOTO JJIEMEHTA II0 €ro IMOJIOKEHUIO B
[Tepuoanueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJInyca aTOMOB XUMUYECKHUX JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKNX CBOMCTB IO TPYIIIAM U ITEPUOJAM.

3nauenue [lepuogmueckoro 3akona u llepuoguyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpaskJaHUH.

Xumuueckas CBS3b. KoBanentHas (nonsipHas u HEMnoJIsIpHas) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. loHHasI CBs3b.

Crenenp  okucneHusi. OKHCIHUTEIbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIponeccel
OKHUCJICHUSI U BOCCTAHOBJIEHUSA. OKUCINTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O00pa3lOB BEIIECTB METAIIIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THIIPOKCH]IA
LMHKAa C pacTBOpaMU KHCJIOT U IIEJI0YEH, MPOBEAEHUE OMBITOB, WLUIFOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEaklnii (ropeHre, peakliuy pa3ioKeHHsl, COSUHEHNUS ).

Mesicnpeomemmuie céazu

Peanuzanus MexnpeaMeTHBIX CBA3€H NMPHU MU3YUYEHUU XUMUHU B 8 KIIACCE OCYLIECTBIISAECTCS
4yepe3 MCMOJb30BaHME Kak OOLIUX €CTECTBEHHO--HAyYHBIX TMOHATUH, TaK W MOHSITHH,
SIBJISIFOLLIMXCS. CACTEMHBIMU JIJIL OT/AEJIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHSATHS: HAYYHBIH (DaKT, THIOTE3a, TEOpUs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCUpUKauus,  MEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJEIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBICHHE.

®dusuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaZOaKTHBHOCTb, MOJIEKYJa, OSJEKTPUYCCKHA 3aps], BEIIECTBO, TEJO, OO0BEM, arperaTHoe
COCTOSTHUE BEIleCTBa, ra3, (PU3WYECKHE BEIHYMHBI, CAMHMIIBI W3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: hborocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuHepandbl, TOPHBIE TOPOJIbI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHMYECKAas peakuust

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema XxuMmudeckux osnemeHtoB [l M.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUH CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalus, KaJlbLMS U HUX COCAUHEHUNH B COOTBETCTBUM C
IIOJIOKEHUEM JJIEMEHTOB B [leproanyeckol cucteMe U CTPOCHUEM MX aTOMOB.

Crpoenue BemecTBa: BHJBI XMMHYECKON CBA3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIlECTBA OT TUIA KPUCTAIMYECKONM PEHIETKM M BHJA XUMHUYECKOU
CBS3U.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEHIECTB. XHUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHECHMM, I'€HETHYeCKas
CBSI3b HEOPraHUYECKHUX BEILECTB.

Krnaccudukanus XuMU4ecKuX peakuuid Mo pa3lIudHbIM MpH3HAKaM (IO YUCITY U COCTaBY
yYaCTBYIOIIMX B PEAKIUH BEUIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTEleHeH



OKHCJICHHSI XUMHUYECKUX DJIEMEHTOB, IO OOpaTHMMOCTH, IO YYaCTHIO KaTalau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIIH, TEPMOXUMHUYECKUE YPaBHEHUS.

Ilonsitne o cxopoctu xumuueckoil peakuuu. [lonstue o6 0OpaTUMBIX U HEOOPATUMBIX
XMMHUYECKUX peakuusax. [IoHATHE O TOMOreHHBIX M TIe€TEepOreHHbIX peakuusx. Ilonarue o
karanuse. [loHsTne o xumuueckoM paBHOBecHU. DaKTOpbl, BIHAIOIIMNE HA CKOPOCTh
XMMHMYECKON PEAKIUH U MOJIOKEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, JJIEKTPOHHBIA OallaHC OKHCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlIeHHE YpPaBHEHHH OKHCIUTEIbHO--BOCCTAaHOBUTENIBHBIX
peaKIMii C UCIIOJIB30BAaHUEM METO/1a 3JIEKTPOHHOTrO OaslaHca.

Teopust 3MEKTPOIUTUYECKON AUCCOLMALIMU. DJIEKTPOJIUTHI U HEINEKTPONUTHL. KaTtnoHsl,
aHUOHBI. MexaHM3M [IHCCOLMAlMM BEUIECTB C pPa3IMYHBIMM BHJIAMU XHMHYECKOH CBSI3H.
Crenenp aucconuanuu. CUIbHBIE U ClIa0ble 3JEKTPOIIHUTHI.

Peakuuu moHHoro oomeHa. YcioBHUsl NMPOTEKAaHUs PEaKIMi MOHHOTO OOMEHa, MOJHbBIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHHUs peakiuil. CBOMCTBAa KHCIIOT, OCHOBAHMW M COJIEH B CBETE
NPEICTaBICHUH 00 HSIEKTPOJUTHUYECKONW ucconuanuu. KadecTBeHHBbIE pEaKlIWUd Ha HOHBIL.
[TonaTure o ruponIn3e CoJIeH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOZEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILIECTB —
METa/NIOB M HeMeTauloB (rpaduTa M anMasa), CIOXKHBIX BELIECTB (XJOpHAa HaTpHs),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMMUYECKOM pEaKIMH OT BO3JEHCTBUS pa3IUYHbIX
(hakTOpOB, MCCIIEAOBAHUE SJICKTPOIPOBOJTHOCTH PACTBOPOB BEILECTB, MPOLECCAa TUCCOIUAINN
KHUCJIOT, IIeao4ed M cojeil (BO3MOXKHO HCIIOJIb30BAaHUE BHUAECO MAaTEpUANIOB), IMPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIIUX NPHU3HAKK MPOTEKaHMUs peakiuii MOHHOro oOMeHa (0Opa3oBaHHE
ocaJika, BbIJEJIEHUE Tra3a, oOpa3oBaHME BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMNA (TOpeHue, peakluM pa3jiokKeHUs, COCAMHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BELIECTB C IOMOINBIO KAaYECTBEHHBIX pPEAKLUil Ha WOHBI,
pelIeHne FKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemeraJibl 4 MX COCAUHEHUSA

OOmas xapakrepucTuka TajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEepHbIC
crenieHu okucieHuss. CTpoeHue M (U3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOrE€HOB.
XUMHUYECKUE CBOICTBa Ha NpuMepe Xjopa (B3aUMMOJEHCTBHE C METaJUIaMU, HEMETaJUIaMu,
miesnioyamu).  Xnoposogopod. ConsiHast KHMCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. JleiicTBre Xjiopa U XJ0pOBOJIOPOIa HA OPraHU3M YesloBeKa. BaxkHeiire XJI0publ
U UX HaXO0XJIEHHUE B IPUPOJIE.

Obmass xapaktepuctuka smeMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTBHIX BEILIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPOINHBIE MOJU(PHUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKUE CBOICTBA
ceprl. CepoBopopoj, cTpoeHue, (U3MUEeCKue M XUMHUYECKHe CBOWcTBa. OKCHABI CEphl Kak
MIPEICTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, (U3NYECKHe M XMMHYECKHE CBOICTBa
(oOmme Kak TMpencTaBUTENsl Kiacca KUCIOT M creuudpudeckne). XHUMHUYECKHE PEaKIHy,
JeKallue B OCHOBE IPOMBIIUICHHOTO croco0a MoiydeHHsl cepHO KucinoTsl. llpumenenue
cepHoii KucioTsl. CoM CEpHOM KUCIOTHI, KAUeCTBEHHAs peakuys Ha cyabdaT-uoH. Haxoxnenue
ceppl U €€ COoeIMHEHUH B mpupone. XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarolled cpeabl
COEJIMHEHUSIMH Cepbl (KMCIOTHBIE IOXIHU, 3arpsA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIE CTEMEHH OKHCICHHA. A30T, pPACIpOCTpaHCHHWE B MpHpoJe, (U3UYECKHE H
XUMH4eckue cpoiictea. KpyroBopor a3ora B npupoae. AMMHAK, €ro (pU3nuecKue 1 XuMHUIeCcKue
CBOWCTBa, MoJlyueHHe U npuMenenue. Conu aMMOHHUSA, UX (pU3nUecKue 1 XUMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakiysi Ha MOHbI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (0OLIMe Kak IpeACcTaBUTeNs Kiacca KUCIOT U
cnenupuyeckue). Mcnoiap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KayeCTBE MHUHEpPAIbHBIX
ynoopeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOMIEH Cpeabl COSNTMHCHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBbl U BOAOEMOB). PDocdop, amioTponHble MOAUPHUKALUU
dochopa, dpuznyeckne u xumuueckue cpoiicta. Oxcun ¢ocdopa (V) u pochopnas kuciora,
dbu3mvyeckue W XUMUYECKHE CBOWCTBa, mojydeHue. Mcmonws3oBanue QocdaToB B KadyecTBe
MUHEpAIbHBIX YA00pEHHH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE€ CTENIEHH OKHCICHUs. YTJIEPO, alUIOTPONHbIE MOJU(BUKALIMH, PACTIPOCTPAaHEHHE B
npupoje, GU3nUecKue u XUMUYecKre cBoiicTBa. AncopOuust. Kpyropopot yriiepoaa B mpupo/e.
Oxcuppl yriaepoaa, ux (pU3NYECKUe U XUMHUYECKHE CBOWCTBA, IEWCTBUE HA >KUBBIE OPraHU3MBbI,
MOJy4CHUE U TMPUMEHEHHE. DKOJIOTHYECKUE MpOoOJIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIIOTE3a III00aJbHOIO MOTEINICHUS KJIMMaTta, MapHUKOBbIM 3¢ dekT. YrompHas kuciora u eé
CONM, UX (PU3MYECKHEe M XHMMHUYECKHE CBOWMCTBA, IMOJIyueHHE U IpuMeHeHue. KauecTBeHHas
peakius Ha  KapOoHaT-MOHBL.  lcmonb3oBaHue  KapOOHAaTOB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO034HCTBE.

IlepBoHauyasibHble NOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COCAMHEHMAX Yriepoja
(MetaH, 9TaH, STHIEH, aUETWIEH, 3TaHOJ, TJMIEPHH, YyKCycHas kuciora). [IpuposaHsie
WCTOYHHUKH YTJIICBOJOPOJOB (Yrojib, NPUPOAHBIA Ta3, He(Th), MPOAYKTHI HX MepepabOTKH
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOJIOrMYECKH BaXKHBIX BELECTBAX:
KHpax, Oelkax, YyriaeBojax — M HMX pOJM B JKM3HM 4YelloBeKa. MarepuaiabHOE €IMHCTBO
OpraHMYECKHUX U HEOPraHMUECKUX COETUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IOJIY4YEHHE U IPUMEHEHHE.
Coennnaenuss kpemHusi B npupone. OOmme mpencraBieHuss o0 okcuae kpemuus (V) u
KpeMHHEBOM Kucaote. CHIIMKATHI, UX UCTIIOJIb30BAaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxkHeimme
CTpOMTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpobiembl
0€30MacHOr0 UCIOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3yueHHe 00pa3lioB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KAaueCTBEHHBIX peakUui Ha XJOPUA-HOHBI M HAOJNIO/IEHNE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakarolmue (pU3NYecKue U XUMHUYECKHE CBOMCTBA I'aJIoOTEHOB M UX COEJUHEHUI (BO3MOXHO
WCIIOJIb30BaHNE BUCOMATEPHANIOB), O3HAKOMJICHHE C O0pa3lamMu XJIOPHIOB (TaJOTCHHIIOB),
O3HAaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXXHO MCHOJIb30BaHUE
BUJIEOMATEpHaoB), HaOdIOeHWe Tpolecca OOyrnuBaHMS — caxapa IOJx  JeiicTBHeM
KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYE€HHE XUMHUYECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHUCJIOTBI, IIPOBE/ICHUE KAYEeCTBEHHOH peakuuu Ha cyiab(paT-HOH M HAOJIOJIEHHE NpHU3HaKa e
NIPOTEKaHMs, O3HAKOMJIEHHE C (PU3UUYECKUMHU CBOMCTBaMHU a30Ta, (ocdopa M HUX COEAMHEHHM
(BO3MO>KHO HCITOJIb30BaHKUE BUACOMATEPHATIOB), 00pa3aMu a30THBHIX B (POCHOPHBIX YI0OpeHHMIA,
NOJydeHHe, coOMpaHue, paclo3HaBaHME M HW3y4yeHHE CBOWCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX pEaKIMid Ha HOH aMMOHMA U (ocdaT-uOH M H3y4YeHHE MPHU3HAKOB UX
MIPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO



WCIIONBb30BAaHUE BUIEOMATEPHUANIOB), M3YYCHHE MOJENEeH KPUCTAUNIMYECKHX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOIMM PAacTBOPEHHBIX BEIISCTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, cCOOMpaHue, pacro3HaBaHue
Y U3YyYCHHE CBOWCTB YTJIEKHCIIOTO ras3a, MPOBEJCHUE KAYECTBEHHBIX PEaKiuii Ha KapOOHAT U
CUJIMKAT-UOHBl M U3YYCHUE TMPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJICHHE C MPOAYKIMEH
CUJIMKAaTHOM IMPOMBINUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANbHBIX 3a/1ady o Teme «Baxnenmme
HEMETAJUJIbl U UX COCTUHEHUS.

MeTa/uibl M UX COeTUHEHUS

OOmiass xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoi cucreme xumuuyeckux sneMeHToB . 1. Menaeneesa u ctpoeHust
atomoB. CTpoeHue MeTauioB. Merajumueckass CBA3b M METAJUIMYECKas KpUCTaJuIMYecKas
pemeéTka. DNEeKTPOXUMUYECKUM psAl HampsikeHUH MetauioB. Dusmyeckne M XUMUYECKHE
cBoicTBa MeTauioB. OOmue cnocoObl MoydeHuss MeTauioB. [IoHsITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uH. CriiaBsl (CTalb, Yyr'yH, AIOPATIOMUHUHN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[lenounble MeTasuIbL: MOJIOXKEHHUE B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXAE€HUE B npupoje. Puznueckue U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUABI U TUIPOKCUBI HAaTpusl U Kanus. [Ipumenenue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHHUI.

[[lenoyHO3eMENBHBIE METAIBI MAarHU W KalblLMil: mnojoxeHue B Ilepuommueckoit
cucremMe xumMuueckux anemeHtoB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HAXOXICHHUE B
npupoge. dusnyeckne 1 XMMHUYECKUE CBOIMCTBA MarHusl U KajapLus. BakHelnime coeauHeHus
KanbIus (OKCHII, TUIPOKCU], cOH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHMI: TonokeHWe B Ilepuoamyeckoil cucreMe XumMudeckux syemeHtos JI. .
MeHeneeBa, CTpOCHHE aTOMa, HaxOXJI€HUE B npupoje. Pusndyeckne U XMMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCHIA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuognueckoil cucreme XuMUYeCKUX 3nemeHTtoB J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJeHuEe B npupoje. Pusndyeckre U XUMHUYECKUE CBOMCTBA
xene3a. Okcunbl, rugpokcuasl u comu xene3a (1) m xenmeza (lll), ux cocras, cBoiicTBa u
MOJTy4EHHE.

Xumuueckuii IKCnepumeHm:

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIABOB, WX (DU3UYECKHUMH CBOHCTBAMH,
M3Y4YE€HHE PE3YJIbTaTOB KOPPO3UU METANIOB (BO3MOKHO HCIOJIb30BaHUE BUIECOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIMs U HATPHsI C BOJOW (BO3MOXHO HCIOIH30BaHHE
BHJIECOMATEpPHAJIOB), HMCCJEIOBAHHE CBOMCTB >XECTKOM BOJbI, Tpollecca TOPEHHs JKeje3a B
KHCIopo/ie  (BO3MOXKHO  HCMOJB30BaHHE  BUICOMATEpPHANioB), MPHU3HAKOB MPOTEKaHUs
KAaueCTBEHHBIX PEAKIMI Ha MOHBI: MArHUs, KalbIUs, AIFOMUHHMS, [IMHKA, kene3a (I1) u xenesa
(1), menu (1), HaGMIOAEHUE U OMUCAHUE MPOIIECCOB OKPAIUBAHUS TUIAMEHU HMOHAMH HATPUS,
Kalusl U Kanblusg (BO3MOXKHO HCIIONBH30BaHHE BUACOMATEPHAIOB), UCCIEAOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THIPOKCUA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 33/1a4 110
TeMe «BakHelme MeTauibl U UX COSIUHEHUS».

XuMHSA U OKPYKAOIIAS cpeaa

BemiectBa u maTtepuanbsl B MOBCEIHEBHOM KW3HU 4YelloBEeKa. be3omacHoe HCIOJIb30BAHUE
BEUIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBas momomip Mpu XUMUYECKHX OXKOrax u
OTpAaBIICHUSIX.



XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIICH cpe/pl (MpeaenbHas TOMyCTUMAas KOHIIEHTpaIIUs
Bemects, najnee — [1/1K). Posib xuMuu B pemieHnn 3KOJI0THYECKHUX TTPOOIIeM.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3lioB MaTepuasoB (CTEKIIO, CIUIABbI METAJUIOB, TIOJMMEPHBIE MaTePHAIIBI).

Mesicnpeomemmuie céazu

Peanuzanus MexnpeaMeTHBIX CBA3EH IPU MU3YYEHUHU XUMUHU B 9 KIlacce OCYLIECTBIIAECTCS
4yepe3 WCIHOJb30BaHHWE KaK OOMIMX ©CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSATHH,
SBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHATHUSA: HAY4YHBIM (akT, TUIOTe3a, 3aKOH, TEOpus,
aHaNM3,  CHUHTE3,  KIacCUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJIETUPOBaHNE, U3MEPEHNE, MOJIEINb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHS, MAaTEPUAIIbI.

®usuka: Marepusi, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
paauOaKTUBHOCTh, MOJICKYJa, DJJICKTPUUECKUH 3apsii, MPOBOJAHUKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKHU, (POTO3JIEMEHT, BEIEeCTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUITMUECKAss pEmIETKa, CIUIaBbl, (U3NYECKUE BEIUYHHEI,
€IMHUIIBI U3MEPEHUSI, KOCMUUYECKOE MTPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COHIIE.

buonorus: dotocunTes, npixanue, O6mocepa, 3KOCHCTEMa, MUHEpANbHbIE YIOOpEHMUS,
MHUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, runpocdepa, MuHepaiabl, TOPHbIE MOPOJbI, TOJE3HBIE
HCKOIIaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBLI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE pe3yJabTaThl OCBOEHUS IPOrpaMMbl OCHOBHOIO 0OLIEro o0pa3oBaHMs
JIOCTUTAIOTCS B X0 O0Y4EHUs] XUMUHU B €JUHCTBE YU4eOHOI M BOCIUTATEIbHOM J1eATEIbHOCTH B
COOTBETCTBUH C  TPAJUIHOHHBIMH  POCCHHCKAMH  COLUMOKYJIBTYPHBIMH ¥  JYXOBHO-
HpPaBCTBEHHBIMM IICHHOCTSMH, MPUHATHIMU B OOILIECTBE NPaBWIAMU M HOPMAaMM IOBEJCHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COIMATN3ALINN 00YJaOLTHXCS.

JIMYHOCTHBIE PpE3yAbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OMNbITAa AESITEIbHOCTU Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

1) NaTPpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOTO OTHOLLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY
HACNIEINI0, TIOHMMaHMsA 3HAYCHHsS XMMHUYECKOW HAayKd B JKM3HH COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIA/IETh JOCTOBEPHON MH(pOpManUed O MepefoBbIX JOCTHKEHUSAX U OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XHUMHHM, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MUpa 1 00IIEeCTBa;

2) rpaskKIaHCKOro BOCIIMTAHUS:

MPEICTaBICHUS O COLMAIbHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHHHA B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-UCCIIEJOBATENbCKOM, TBOPUECKOW M JAPYIMX BUAAX JEATENBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JEATEIbHOCTH P BBHINIOJHEHUN YYEOHBIX, IO3HABATEIBHBIX 3a/1a4,
BBITMIOJITHEHNH XHMHUYECKHX OSKCIIEPHUMEHTOB, CO3JaHWM YYEOHBIX MPOCKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHUIO M B3aUMOIIOMOILM B INpoLEecce 3TOW y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IMOBEJICHHE W TIOCTYINKHM CBOMX TOBApHILEH C MO3MIMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YU4ETOM OCO3HAHMS MOCIEICTBUH OCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PDCHUYECKUE  TPEICTABICHUS O  BEIIECTBE W  XHUMHUYECKOH  pEaKIuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKW M COCTABISIOLIME OCHOBY JJIs
MOHMMAaHMUsI ~ CYIIHOCTH HAayyHOW KapTHUHBI MHpa, TNpPEeACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOIBI, B3AUMOCBS3SIX UYEIIOBEKa C MPHUPOIHON CPENIOi, O POIIH
XMMHU B MIO3HAHUM 3THX 3aKOHOMEPHOCTEH];

MO3HABATEIbHbIE MOTHBBI, HANpaBJICHHBIE Ha IOJIyYeHHE HOBBIX 3HAHUHM IO XUMHH,
HEOOXOAMMBIE Ul OOBACHEHMsS HAOJIOJaeMbIX IPOLECCOB U SABJICHWH, IO3HABATEJIbHOM,
UHGOPMAIIMOHHOHN M YNTATEIbCKON KYJIBTYpBI, B TOM YHCJIE€ HaBBIKOB CAMOCTOSITENILHON PaOOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOH, JOCTYIHBIMH TEXHHYECKUMH CpPEACTBaMHU
MH(QOPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TO3HAHUIO, JIF0OO03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HMCCIIEIOBATEILCKONU JEATETbHOCTH, K OCO3HAHHOMY BBIOODPY
HaIlpaBJIEHHOCTH U YPOBHS 00y4YeHMs B AajbHEHIIEM;

4) hopMupoOBaHHS KYJIbTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHONIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIH 00pa3 >KU3HU, OCO3HAHME IOCIECACTBUM M HENpUSATHE BpPEIHBIX
OpUBbIYEK (yHOTpPEeOJEHUSI aJKOrojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOJEHUS



mpaBmw 0€30MacCHOCTH TpU OOpalleHMH C XMMHYECKUMHU BEIIECTBAMHU B OBITY M peajbHOU
KHU3HU;

5) Tpy/10BOr0 BOCIIMTAHUSI:

MHTEpPEC K MPAKTUIECKOMY MU3YUEHHUI0 Mpodeccuil U Tpyaa pa3indHOro poja, yBaKeHUE K
TPYAy H pe3yibTaraM TPYIOBOW JEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHCHUS
MpEeIMETHbIX 3HAaHUM 10 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIWBUIYATbHOW TpPAECKTOPUU
MIPOJIOJKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB U CHOCOOHOCTH K XHMHH,
0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEN, YCHENTHOW MpOo(eCcCHOHATBHON NeATeIbHOCTH U
pa3BUTHUSL HEOOXOAUMBIX YMEHHI, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTHUYECKH 11€1eCO00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIECTBOBAaHHMS, MOHUMaHHE IIEHHOCTH 3J0pPOBOr0 M 0e30macHOro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHWE K COOCTBEHHOMY (DH3MYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHHS MpaBUil O€30MacHOTO MOBEACHUS MpU paboTe ¢ BEIleCTBAMHU,
a TaK)K€ B CUTYaIIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMCHSTHh 3HAHUWS, IMOJydaeMble NPHU H3YYCHUM XHMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPY)KaoIel MPUPOAHON CPeloil, ISl OBBIIICHUS YPOBHS SKOJIOTHUYEeCKON
KYJIbTYPBbI, OCO3HAHUS TI00ATLHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM M MYyTeH MX pelIeHUs
MTOCPEJICTBOM METOJIOB XMMHH, YKOJIOTHYECKOTO MBIIUICHHS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHHON, KOMMYHUKATUBHOM U COIMAIbHOM MPaKTUKE.

METAINIPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPe3ylbTaTOB BBIICISAIOT 3HAUMMBbIE 7S (OPMUPOBAHUS
MHPOBO33pEHHUs OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIINI, THIOTe3a, (aKT, CUCTEMa,
MPOIIECC, PKCIIEPUMEHT U APYTroe.), KOTOPBIE HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIeOHBIX
MpeIMeTax M MO3BOJISIOT HA OCHOBE 3HAHUU M3 ATHX MPeIMeTOB (POPMUPOBATH MIPEICTABICHUE O
I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEeHCTBUS (TIO3HABAaTEIbHBIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpBIE OOecrednBaroT ()OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHHUIO Y4eOHOI 1eATeTbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jioruyeckue aeicTBUsI:

YMEHHSI HCIOJb30BaTh MNPHUEMBI JIOTHYECKOTO MBIIUICHUS TPH OCBOCHHUU 3HAHUM:
pacKpeIBaTh CMBICT XHUMHUYECKHX TMOHATHA (BBIOEISATH WX XapaKTepHbIE MPU3HAKH,
yCTaHABIMBATh B3aMMOCBSA3b C JAPYTrUMH MOHSATUSMU), UCIIONbH30BATh MOHATHS AJs1 00BSICHEHUS
OTIENbHBIX (DaKTOB M SBICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU MJS KIACCH(PUKAIIUU
XUMHYECKHUX BEIIECTB M XMMHYECKHUX PEAKIUH, YCTAHABIUBATH MPUIHHHO-CJIC/ICTBEHHBIC CBS3H
MeX1y OOBEKTaMHU U3YYEHUs, CTPOUTH JIOTHUECKHE PACCyk IeHUs (MHAYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTUH), IEJIaTh BBIBOJIBI U 3aKIIFOUCHUS;

YMEHHE MPUMCHSITH B IMPOIECCEe TO3HAHUS MOHATHS (MPEIMETHBIC W METApPEAMETHEIC),
CUMBOIIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3YeMble B XHUMHH, NPEOOPa30OBBIBATh IIUPOKO
MPUMCHSIEMBIE B XUMHH MOJICTIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMHueckass ¢opMyla M ypaBHEHHE XHUMHUECKOW peakuud — TpU pelleHuu YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4€TOM OTHUX MOJAENBHBIX MPEICTAaBICHUN BBISIBIATH U
XapaKTepU30BaTh CYIIESCTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIISCTB U
XUMHUYECKHX PEaKIHi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICJICTBEHHBIE CBSI3H U
MIPOTUBOPEYHS B H3y4aeMbIX MIPOIECCaX U SBICHHUSIX.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:



YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHHUSA, A
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOI0M MPOIIecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyiIupoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yMEHUE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALMIO PA3IUYHBIX BUI0B
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XMMHYECKOTO COJepKaHUs, CIpaBOYHble mocoOus, pecypcbl HHTepHeTa), KpUTHUYECKH
OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE MPUMEHSTH Pa3IMYHbIe METOIBI U 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAUMBIX JJIs1 BHIIOJIHEHUS y4eOHBIX U O3HABATENIbHBIX 3314
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHMS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTUMAbHYIO (opMy mpeacTaBiIeHUs
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

yYMEHHUE HCMOJIb30BaTh M aHAJIM3MPOBaTh B Ipolecce yuyeOHOH M HccienoBaTeabCKon
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSIHUE OKPY’KalolLlel NpUpOAHOI cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe aAuanora W (Win) IUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIMPOBATH CBOM HPEJIOKEHUS] OTHOCUTENIBHO BBINOJIHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U TNHCbMEHHBIX TEKCTaX; JelaTh INPE3EeHTALUI0 pPE3yIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
WCCIIEIOBATENILCKON JEITEIbHOCTH TPU PEIIEHUH BO3HUKAIOUIMX IPOOJIEM Ha OCHOBE y4éTa
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHMBepCcaAJIbHbIE YUeOHbIE 1eCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aj]ady,
CaMOCTOSITEJIBHO COCTABJIATh WIA KOPPEKTUPOBATh MPEIIIOKECHHBIA aJITOPUTM JIEUCTBUM IpU
BBINIOJIHEHUM 33JaHUN € Y4ETOM MOJIy4EHUS HOBBIX 3HAaHMH 00 H3yyaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOI'O pe3yibTaTa 3asiBICHHOM ILIEJN,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIpEAJIaraéMble B YCIIOBUHU 3aJJaHUM.

NPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC



o0yJaloImUMKCS HaydHble 3HAHMs, YMEHHMS U CIOCOOBI JEeHCTBMH, creruduueckue s
MpeIMeTHON o0OnacTu «XUMHS», BHUIBl JCATEIBHOCTH MO IOJYyYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaluy, NPpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX Y4€OHBIX U HOBBIX CUTYaLlUsAX.

K xonuy obyuenust B 8 kJiacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUJAIOIIMXCSl YMEHU:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHH: aTOM, MOJEKYJa, XUMUYECKUI
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJIHOPO/IHAsA), BAJCHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIO
AJIEMEHTAa B COEIMHEHHM, MOJISIPHBIM O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTETIEHb OKUCIICHHS, XUMUYECKas peakiins, KjIacCuPpUKaIus
peakLuii: peakuy COEAMHEHNUS, PEaKLIUU Pa3I0OKEHUs, PEAKIMH 3aMEILEHMs], PEaKIIUH
o0OMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKlnu, TETUIOBOM 3PPEeKT peakiuu, Apo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
MOJIIpHasl M HEMOJIApHAasi KOBAJIECHTHAsl CBS3b, MOHHAs CBSI3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas A0 BellecTBa (MPOLEHTHAs KOHIIEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IMOHSATHUI M NPUMEHSTHh 3TU
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

UCTIOJIb30BaTh XUMHYECKYI0 CHUMBOJHKY JJIsI COCTaBICHHUS (OpMyn BEWIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHHAJIC)KHOCTh BEIIECTB K
Onpene’€HHOMY KIacCy COeIMHEHMH 1o QopMmynaMm, BHJI XHUMHYECKOW CBSI3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepumomuyeckoil cucrteMe, 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHa ABOTaJIpo;
OMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHUUYECKHX AJIEMEHTOB: pas3jnyaTh IMOHATUS «IJIaBHas mnoarpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Mameie W OOJbIIME TEPUOMBI, COOTHOCHUTH
0003HaueHMs1, KOTopble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB W 3apsja sapa, oOIiee YHCIO 3JIEKTPOHOB U
pacrpeieleHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJ1acCu(UIUPOBATh XUMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEILeCTBA, XUMHUYECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu3oBaTh (OMUCHIBATh) OOILIME XWMHUYECKHE CBOWCTBA BEILECTB Pa3JIMYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TpPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPALICHHUI B PA3IMUHbIX YCIOBUSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKLUU;



MPUMEHSTh OCHOBHBIE OINEPAIlUM MBICIUTEIHLHOU NEATEIHbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATH3AINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
-CJICIICTBEHHBIX CBS3CH — JUUISI M3YYCHUS CBOWCTB BEINECTB M XUMHUYCCKUX PEAKIIHH,
CCTCCTBCHHO-HAYYHBIC  METOJbI  TO3HAHWSI  —  HAONOJeHWe,  HW3MEpCHHE,
MO/JICITUPOBAHUE, IKCIICPUMEHT (pealIbHBbIA M MBICIICHHBIH );

CIeOBaTh TMpaBWIAM TIOJB30BAaHUS XUMHYECKOW TMMOCYyIoi U  J1ab0paTopHBIM
000OpyIOBaHHEM, a TaKXKe NpaBUIaM OOpallleHUs C BEHICCTBAMU B COOTBETCTBUH C
WHCTPYKITUSIMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOTYyYEHUIO
U coOupaHWI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCJIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C ONpEeIEHHON MacCOBO J0JIel pacCTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH
U TIPOBOJIMTH XUMHUYECKHE dKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, peHondranenH, METUIOpaHK U APYTHE).

K xoHuy oOyueHus B 9 kJiacce NpeIMETHbIE Pe3y/lbTaThl Ha 0A30BOM YPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BaJICHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKas peakius, XUMUYeCKas
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEDJICKTPOJIIUTHI, DJIEKTPOJIUTHYECKAs] UCCOIMAIUS, pEaKIUd WMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTUMBbIE pEaKIHH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCJIHTENb,  BOCCTAHOBUTEID,
OKHCJIEHWE ¥ BOCCTAHOBIICHHE, aJUIOTPOIHUsA, aM(OTEepHOCTh, XUMHUYECKas CBS3b
(xoBalleHTHasi, HMOHHAs, MeTaJlIn4yecKas), KpUCTAIIMUecKas pemérka, KOoppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIuHu, TMPEeAeiabHO JOIyCTUMAas
koHneHnTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TU
TIOHSTHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XMMHUYECKYI) CHMBOJUKY [UJISI COCTaBJiCHHsS (OpMyn BeEIIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeNMHEHUH mo Qopmysnam, BUI XUMUYECKOW CBsI3M (KOBaJCHTHAs, WUOHHAs,
METaJUTMYECKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsiji HOHA IO XHWMHYECKOU
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona JI. . MenzaeneeBa u J€eMOHCTPUPOBATH
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepHu30BaTh TabimuuHyo dopmy [lepuoamueckoit
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rJaBHas moxarpymnmna (A-
rpynmna)» u «modbounas mnoxarpynmna (b-rpymma)», manple W OONBIINE TEPUOIBI,
COOTHOCHTh O00O3HAUEHHUS, KOTOpPhIE HMEIOTCSI B MEPUOJUYECKONW Tabmuuie, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsif sapa, 00IIee YMCiIo AIEKTPOHOB U pacTpeelieHne UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHHUH CBOMCTB JJIEMEHTOB M UX
COCAMHEHUN B MpeJeax MaJbIX MEPUOAOB M TJIABHBIX MOArPYII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUpPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B PEAKIUH BELIECTB, MO TEIUIOBOMY
3pdeKTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHUPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUI;

COCTAaBIIATh YPABHEHMSI DJIEKTPOIUTUUYECKON TUCCOLMALIUN KUCIIOT, IEN0YEeH U CONEH,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IMYHBIX KJIACcCOB;

pPacKpbIBaTh CYHNIHOCTb OKHMCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIHUM MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX pPeakluii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSX;

BBIUNCIISTh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIiiu;

coOmolaTh MpaBWja IOJb30BAaHUS XMUMHUYECKOH TOCyAoH U JabopaTOpHBIM
o0opy/noBaHHEM, a TaKKe MpaBuia oOpallleHHs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSAMH 10 BBIIOJHEHHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB IO MOIY4YEHUIO
¥ cOOMpaHMIO ra3000pa3HBIX BEHIECTB (aAMMHUAaKa M YIIIEKHUCIIOro Tasa);

IIPOBOAMTDH PEAKIMH, MOATBEPKAAIONINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEILECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJopuia-, OpoMua-, moaua-, kapOonar-, ¢ocdar-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEpAlMi MBICIUTEIbHON NEATeNbHOCTH — aHaJu3 M CHHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMAaTHU3aLUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOIIOAEHUE, U3MEpEeHue, MOJECINPOBaHUE,
AKCIIEPUMEHT (pEabHbIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HanMeHoBaHMe KosnyecTBo 4acoB B T1.4. yacsl o
Ne pa6oueii DJIeKTpOHHBIE (HH(pPOBHIE)
pa3neJioB U TEM KonTpoiabHbie IIpakTHyeckune
H/H l'[p()[‘paMM]-,l BcerO paﬁo’]‘[,] paﬁOTbI l‘[porpaMMe OﬁpaSOBaTeﬂbeIe pecyPCBI
BOCIIUTAHMS
Paznea 1. IlepBoHavyajibHbIe XMMHUYeCKHE TOHATHS
Xumus — BaKHAs
00JacTh
11 €CTECTBO3HAHUS U 5 9 1 bubnuorexa [JOK
' MPaKTUIECKON https://m.edsoo.ru/7f41837c
NEeSATeTLHOCTH
YyeJoBeKa
BemecTsa u Eu6 OK
12 XUMUYECKHE 15 1 nosmorexa I
https://m.edso0o.ru/7f41837c
peakIuu
Hroro o pasneny 20
Pa3neu 2. BakHelimme npeAcTaBUTeIM HEOPraHNYeCKUX BelleCTB
Boznyx. Kucnopog.
2.1 [Tonsrue 00 6 1 bubmorexa OK
' OKCHIA https://m.edso00.ru/7f41837c
KCUaax
59 Bogopon. Ilonsatue 3 1 1 bubnuorexa [IOK
' 0 KUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
Bona. PactBopsl. Bu6 110K
noIMoTeKa
2.3 Ilo e 00 5 1 1
oc H:T:I https://m.edso00.ru/7f41837c
HOBaHHUAX
2.4 OCHOBHBIE KJIaCChI 11 1 1 bubmoreka [IOK



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

HCOPraHU4YCCKHUX

COeIUHEHNN

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

Hroro mo pazneny 30

Paspnean 3. [lepnoanyeckuii 3axon u [lepuoanyeckas cucreMa xumudecknx iemeHToB JI. U. MengeneeBa. CTpoeHne aToMOB.

Xumu4yeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE P€aAKIuHU

[Tepuoanueckuit
3aKOH U
[lepnonnueckas
31 cucrema 7
XUMHYECKUX
anemenToB Jl. WM.
MeHneneena.

Crpoenue atoma

bu6anoreka LIOK
https://m.edsoo.ru/7f41837c

XHUMHYECKas CBS3b.

39 OKHCIUTEIBHO- 3 1 bub6nunorexa LIOK
BOCCTAHOBHUTEIIHHEIC https://m.edso00.ru/7f41837¢
peakuuu

bub6naunorexa LIOK
Hroro no pasaeiy 15 https://m.edso00.ru/7f41837¢
PesepBHOE BpeMms 3 bubmmorexa LOK
https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO
YACOB I1O 68 4

I[TPOTPAMME



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

9 KJIACC

KonuyecrBo yacos B 1.4. yacel o DJIeKTPOHHBIE
HaumenoBanue .
padoueii mporpamme (uudposbie)
Nen/m | pasjnenoB u Tem Konrtpoabnsie  IIpakTuuyeckue
Bcero BOCIIUTAHMS o0pa3oBaTe/bHbIE
NPOrpamMMmbl paéoThI padoTbI
pecypchbl
Paspnen 1. BemecTBo 1 XMMHYeCKHe peaKIUH
[loBTOpEHue n
11 yri1yOJieHHe 3HaHUH 5 1 bu6nmorexa [IOK
' OCHOBHBIX Pa3/€JIOB https://m.edso0.ru/7f41a636
Kypca 8 kiiacca
OcHOBHBIE
12 3aKOHOMEPHOCTHU 4 1 bu6muoreka [IOK
' XUMHYECKUX https://m.edso0.ru/7f41a636
peaxkuui
DIIEKTPOJIUTHYECKAS
JUCCOLIMALIHS.
1.3 XumMuueckue 8 1 1 bubmmorexa [IOK
' https://m.edsoo.ru/7f41a636
peakiuu B
pacTBopax
Hroro no pasupeny 17
Pasnen 2. HemeTa/uibl M UX COeUHEHUS
Oobmas
XapaKTEePUCTHKA
but6mmoreka [JOK
2.1 XUMHYECKHUX 4 1 1
https://m.edsoo.ru/7f41a636
snemenToB VIIA-
rpynisl. ['anorexst
2.2 O6mas 6 bu6mmoreka [IOK



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

XapaKTepUCTHKA
XUMHNYECKUX
a1eMeHTOB VIA-
rpynnsl. Cepa u eé€
COEIMHEHUS

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

2.3

O061mmas
XapaKTePUCTHKA
XUMHYECKHIX
aneMeHToB VA-
rpymnmnsl. A30T,
dbochop u ux
COCTMHEHUS

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

24

OOmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB |V A-
rpynusl. Yriepoa u
KPEMHHU U UX
COCIMHECHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazgeny

25

Pa3nen 3. MeTaJliIbl M X COeAMHEHU S
31 OO6mme cBoiCcTBa 4 bubnuotexa [JOK
' METAJIOB https://m.edso0.ru/7f41a636
Baxueiinme Bu6 1OK
noIMoTeKa
2 1
3 METAILIBL | AX 6 https://m.edsoo.ru/7f41a636
COEIMHEHUS
Hroro no pazneny 20

Paznen 4. Xumus 1 oKpysKamomas cpeaa



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

BemectBa u

i1 3 but6mmoreka [IOK
. MaTepHabl B JKU3HA https://m.edso0.ru/7f41a636
YeJIOBEKa
Uroro mo pazneny 3
p 3 but6mmoreka [JOK
€3E€pBHOE BpEMS https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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

KaJICH,Z[apHO-TCMaTI/I‘{eCKI/Iﬁ IJI1aH 8 Kjacc

Ne Hara Tema ypoka Jlomaminee 3agaHue IIpumeyanue
1aH (hakt
1 [IpenmeT xumuu. Poiab XuMUM B )KU3HU §1, ctp. 6 ynp. 2-4, TecToBBIE
yesioBeka. Tesa u BemecTna 3a/laHus
2 [lonsTHE O METOAX MO3HAHUSA B XUMUU | §2, BBIYYHUTH OIIPEACIICHMS,
ctp.11 ymp.1-2, recroBbie
3a/laHus
3 [Ipaktruueckas padora Ne 1 «IIpaBuia
paboThl B 1a00paTOpHH U MPUEMBI
oOparieHus ¢ 1abopaTOPHBIM
000pyIOBaHUEMY
4 Yucteie BemecTBa 1 cmecd. CriocoOs! §4, Bompocsl 1-5, TecToBBIC
pazzenenus cMecei 3a/laHus
5 [IpakTrueckas pabora Ne 2 «Paznenenue
cMecel (Ha mpuMepe OYUCTKU
MIOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJIEKYJIBI §7, BBIyUUTH OIIpENEICHUS,
MIPE3EHTAINH 110 TEMaM,
BOIPOCHI 2-8
7 XUMUYECKHUE DIIEMEHTBI. 3HAKU §10, §12 BbIyuuTH ONIpeEneHUs,
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB 3HAKU XUM. JIEMEHTOB, CTp.39
ymp. 1-3, TecToBble 3aaaHMs,
ceNaTh KapTOUKH CO 3HAKaMHU
XUMHUYECKHX 3JIEMEHTOB
8 [IpocThie U CIOXKHBIE BEIIECTBA §9, onpenenenus, BOMpocs 1-3,
TECTOBBIE 3aJAHMSI
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE §18, cocTaBUTh IJIaH-KOHCIIEKT
naparpada, ynp.2-3 ctp. 62.
10 3aK0H IMOCTOSHCTBA COCTaBa BEIECTB. §13-14, BeIyuuThH ONIpEeACICHNUS,

Xumnueckasi popmyna. BaieHTHOCTb

ctp. 46 ynp. 1-3, cTp.49 ynp.4-5.




aTOMOB XUMHNYCCKUX JJIEMCHTOB

11

OTtHocuTeNnbHAs aTOMHAs Macca.
OTHOCUTENIbHAS MOJIEKYJISIpHAsl Macca

§11, §14, Beryunts
onpeieNieH s, 3aJIaHusl 110
KapTOYKaM

12

MaccoBas 101 XUMHYECKOT0 3JIEMEHTA
B COCAMHCHHUU

§15, ctp. 53, ynp. 1,2,3.,4,
TECTOBBIC 3aJaHUs

13

KomnuectBo BemecTsa. Moib.
MousipHast macca

§36-37, BOIpOCHI

14

dusnueckre U XUMHUUESCKUE SIBICHU.
XUMHUYECKask peaKusi

§6, 3aMOTHUTH TAOIUIY

15

[Ipu3Haku U yclIoBUS TPOTEKAHUS
XUMHYECKHUX PEaKIUi

§6, TeCTOBBIC 3aJaHUS

16

3aKOH COXpaHEHHUS MaCChl BEILIECTB.
XUMHUYECKUE YPaBHEHHUS

§19, 3aganus no KapTOUKaM

17

Bprunciienus koinuecTsa, Macchl
BCIICCTBA 110 YPABHCHHUAM XUMHYCCKUX
peaxkuuii

18

Knaccuukanms XuMH4eCKHX peaKIIuii
(coenuHeHwMs, pa3IOKEHUS, 3aMEIIECHUS,
oOMeHa)

19

M. B. JIOMOHOCOB — y4€HBIii-
sHnukiIoneauct. O0o0IEeHne u
cUcTeMaTU3alus 3HaHu!

20

KonTponbhast padora Nel no Teme
«BermiecTBa 1 XMMHUYECKHE PEAKIIUI

21

Bo3nyx — cmechk razos. Cocras
Bo3ayxa. Kucinopos — ainemeHT u
pocroe BeuecTBo. O30H

22

dusznueckre U XUMUYECKHE CBOIICTBA
KHCJIOpoJia (PeaKIuyu OKUCICHUS,
ropenue). [louarue 06 okcumax

23

Crioco0slI MosTydeHus: KUCI0po/ia B
71a00paTOPUH U IPOMBIIIIIEHHOCTH.
[IpumeneHune kuciopoaa




24

TemuoBoit 3 pexT xumuyeckoit
peakuuu, MOHATUE O TEPMOXUMHUUYECKOM
YpaBHEHHUH, 3K30- U SHAOTEPMHUUECKUX
peakuusax

25

TormBo (HeTh, yroiab U METaH).
3arpsi3HeHUE BO3yXa, COCOOBI €ro
[IPEI0TBPALLIEHUS

26

[paktuyeckas padora Ne 3 o teme
«[lony4yenue u cobupanue KUCIOpoaa,
W3YYECHHUE E€r0 CBOMCTBY

27

Bonopoa — snemMeHT u npoctoe
BelecTBo. Haxoxaenue B npupoje

28

dusznueckre U XUMUYECKHE CBOIICTBA
Bojiopoa. [Ipumenenne Bogopoa

29

IlonsaTue o KMCIOTAX M COJIAX

30

Cnoco0sl oTy4eHus BOI0po/a B
nabopaTopuu

31

[IpakTrueckas pabora Ne 4 o Teme
«Ilomyuenue u cobupanue BoJ10po/Jia,
W3y4YEHHUE E€ro CBOKWCTBY

32

Mounsipabiit 00BEM ra3oB. 3aKOH
ABorajzipo

33

Briunciaenus o0n€Ma, KOJIMYECTBA
BEIIIECTBA T'a3a 110 €r0 U3BECTHOMY
KOJIMUYECTBY BEIIECTBA WU 00BEMY

34

Breruncnenns o06MOB ra3oB 1o
YPaBHEHUIO PEaKIIMK Ha OCHOBE 3aKOHA
06’BéMHI)IX OTHOIHGHI/II\/’I Tra30B

35

dusuueckue U XUMUYECKHUE CBOMCTBA
BOJIbI

36

Cocras ocHoBauuii. [ToHsaTue 00
WHINKATOpaX

37

Bopna xak pactBoputens. Haceiennsie
1 HEHACBIICHHBIE pacTBOPBI. MaccoBas




JIOJISl BEIIIECTBA B PACTBOPE

38

[IpakTrueckas padota Ne 5 o Teme
«IIpuroroBiieHHE PaCTBOPOB C
onpeaeaEéHHON MacCOBOM 10en
PAacCTBOPEHHOTO BEIIECTBAY

39

KonTponbnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

40

Oxcunsl: cocTaB, KiacCupUKaIus,
HOMCHKJIATypa

41

[Tonydyenune u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
OKCHJIOB

42

OcHoBaHHUs: cOCTaB, Kiaccudukarus,
HOMEHKJIATypa

43

[Tonydyenune u XuMHU4YECKHE CBOMCTBA
OCHOBaHUI

44

Kucnotsl: coctas, kinaccudukarus,
HOMEHKJIaTypa

45

[Tonydyenune u XuMHUYECKHE CBOMCTBA
KHUCJIOT

46

Conu (cpenHue): HOMEHKIATypa,
CIOCOOBI OMYYESHHSI, XUMHUYECKHE
CBOICTBA

47

[paktudeckast pabora Ne 6. Pemenue
AKCTICPUMEHTAIBHBIX 337124 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAaHUIECKHIX
COEIUHEHUI»

48

I'eneruyeckas cBSI3b MCXKAY KilaCCaMUu
HCOPraHMYCCKHUX COC,Z[I/IHGHI/Iﬁ

49

O000111eHrEe U cCUCTEMAaTU3AIM 3HAHUI

50

Kontponbhas pabota Ne3 mo teme
"OCHOBHBIE KJIaCChl HEOPTaHUUECKUX
coeuHeHun"

51

HepBHe IIOIIBITKH KHaCCH(bHKaHHH




XHMHYECKHX 3JIeMEHTOB. [ToHsTHE O
rpynmax CXOAHbIX 3JICMCHTOB

52 [epuonuueckuii 3aK0H U
[lepuoanueckas cucreMa XUMHYECKUX
anemenToB JI. . Menneneena

53 [lepropapl, TPYIIIEI, MOATPYIIIBI

54 Ctpoenue atomoB. CocTaB aTOMHBIX
saep. M3oronsl

55 CtpoeHue 371eKTPOHHBIX 000JI0YEeK
aTOMOB 3J1eMeHTOB [lepuognueckoit
cuctemsl J[. 1. MeHneneera

56 XapaKkTepuCcTUKAa XUMHUUECKOTO
3JIEMEHTA IO €ro MOJIOKEHUIO B
Ilepunonnueckoii cucreme /1. 1.
Menneneena

57 3nauenue [lepuonnyeckoro 3akoHa Jjist
pa3BuTHUsA HayKu U npaktuku. [1. 1.
MeunneneeB — y4€HBIN, IEAArOr U
TpKIAHIH

58 DIEKTPOOTPHUIIATEIIBHOCTh ATOMOB
XUMHUYECKHUX DJIEMEHTOB

59 Honnast xumudeckas cBs3b

60 KoBanenTHas mosnsipHasi XuMu4eckas
CBSI3b

61 KoBanenTHast HemonsipHasi XuMHUYeCKast
CBSI3b

62 CrerneHb OKUCIICHUS

63 OKHUCIINTENTEHO-BOCCTAHOBUTEIIEHBIC
peakuuu

64 OKHCIUTENN ¥ BOCCTAHOBUTEIU

65 Konrtponsnas padora Ne4 o reme
«Ctpoenne aroma. XUMUYECKasi CBA3b)

66 PesepBHrlit ypok. O600111€HNE U

cUCTeMaTHU3alusd 3HaAaHUU




67

Peseprubiil ypok. O6001meHue u
CUCTeMAaTH3aIHsI 3HAHHUH

68

PesepBHelil ypok. O000IICHHE U
CHCTeMAaTH3aIIUs 3HAHUH




KaJ’IeHI[apHO'TeMaTI/I‘lCCKI/Iﬁ miaH 9 kiacc

Ne Hara Tema ypoka Jlomaminee 3agaHue IIpumeyanue
T1aH (haxt

1 [lepunonnueckuii 3akoH. [leprnoanueckass | BOIpoCs
CUCTEMa XUMHUYECKHX 3yieMeHToB /[]. 1.
MenneneeBa

2 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB | KAPTOUKH C 33JIaHUAMU
XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NIEPHOJIOB

3 Knaccudukanus u HOMEHKIaTypa KapTOUYKH C 3aJaHUSIMU
HEOPraHMYECKUX BEIECTB

4 . 3aMOJIHUTD TAOIHILY,
Buapl XuMH4ecKoi CBSA3H U TUIIBI .

N IIOATOTOBUTHCS K KOHTPOJIBHOMN
KPUCTAIITNYECKUX PEIIETOK
pabote

5 Konrtponsnas padora Nel no reme
«IToBTOpenue u yriyOjaeHue 3HaHUI
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiiacca»

6 Knaccudukanus xumudeckux peakiuii | §1, BIyduTh onpeaeneHus, cTp.
10 Pa3JIMYHBIM IPU3HAKAM 7, ynp. 1-4, TecToBbl€ 3a1aHU

7 [ToHaTHE O CKOPOCTH XMMUYECKOMN §3, BBIYUHTH ONPEACIIEHUS, CTP.
peakuuu. [IoHATHE O TOMOT€HHBIX U 15, ynp. 1-3, TecToBbl€ 3a1aHUsA
TFE€TEPOrE€HHBIX PEAKIMIX

8 [ToHaTHE O XUMUYECKOM PaBHOBECHH. §5, BBIYUHTH ONIpeACICHUS
@DakTopbl, BAUSIONINE HA CKOPOCTh ctp.18, ynp.2-3, TecToBbie
XUMUYECKON PEAKLIUU U MOJIOKEHUE 3aaHUS
XMMHUYECKOTI'0 PABHOBECHS

9 OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC noBTopuTh §1 cTp.7, ynp.5-6
peakuuu

10 Teopus 3meKTPOAUTHUECKON §6, BEIyUUTH OIIPENEICHUS,

mucconuanuu. CHIIbHBIE U CIIa0bIE
AIEKTPOJIUTHI

Bonpocsl 1-3, ctp. 25




11

HounHble ypaBHEHUS peaKkuid

§33, ctp. 36, ynp 1,3
ctp 37, ynp 4

12

XHUMHUYECKHUE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE MPEACTABICHUIN 00
3JIEKTPOJIUTAYECKON AUCCOLMALINT

§7, ctp.29, 1,2,3, TecToBbIE
3aaHUs

13

XUMHUUECKHE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUN 00 AIEKTPOIUTHICCKON
UCCOIAINU

§7, 3anaHus o KapTOUKaM

14

[Tonsarue o runponunse cosei

§10, BEIy4nTH OIIpeACIICHMS,
ctp. 40, ynp. 1-2

15

O0600111eHrEe U cCUCTEMaTU3AM 3HAHUI

3aMOJIHUTD TaOIUILY,
HOJITOTOBUTHCS K MIPAKTHYECKON
pabote

16

[paktuyeckas padora Ne 1. «Pemenune
9KCIIEPUMEHTAIBHBIX 3a1a49»

MOJITOTOBUTHCS K KOHTPOJIBHOM
pabote

17

Kontponbhas padota No2 o Teme
«DJIEKTPOIUTHYECKAS TUCCOLUALIMSL.
XUMUYECKUE peaKIMH B PaCTBOPaxX»

18

OO01mmas xapakTepuCcTUKa raJoreHoB.
XHWMUYECKUE CBOMCTBA HA MPUMEPE
XJopa

19

XnopoBoaopoa. CoJisiHast KUCOTA,
XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE,
IIPUMEHEHNE

20

[paktuyeckas padota Ne 2 o treme
«ITony4yeHue COMIHOMN KUCTOTHI,
HU3y4CHHUE €€ CBOMCTBY»

21

Beluncnenus no ypaBHeHHUAM
XUMUYECKUX PEaKLU, €CIIU OJUH U3
peareHTOoB JIaH B U30BITKE

22

OOmmas XapakTepUCTHUKA 3JIEMEHTOB
VIA-rpynms

23

AnnoTponHbsie MOAU(DUKALIUHU CEPHI.
Haxoxzaenue cepbl 1 €€ COeTUHEHUN B




pupoJe. XMMUYECKHE CBOMCTBA CEPBI

24

CepoBoaopo, cTtpoeHue, puzndeckue u
XMMHYECKUE CBOUCTBA

25

Oxcuppl cepsl. CepHast KUCIIOTA,
(bu3nUecKre 1 XMMUYECKUE CBOMCTBA,
IIPUMEHEHHUE

26

XHAMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE ITPOMBIIIIEHHOTO Criocoba
MTOJIy4EHUS] CEPHOM KUCIIOTBI.
XHUMHUUYECKOE 3arpsA3HEHUE OKPYXKaIOLEen
Cpellbl COCTMHEHUSIMH CEPbI

27

Brrunciienne MaccoBo TOJIH BEIXO4a
MPOYKTA PEAKIIHU

28

OO01mmas xapakTepucTuka 31eMeHTOB V A-
rpymnmsl. A30T, paclIpOCTpaHEHUE B
npupoe, GU3NIECKHe U XUMHIECKUE
CBOICTBa

29

AmMHak, ero pusnueckue u
XMMHUYECKHE CBOMCTBA, IOJIyY€HNUE U
IPUMEHEHHE

30

Ipaktuyeckas padota Ne 3 o treme
«[lomyuenne amMmmuaka, U3yueHue ero
CBOMCTBY»

31

A30THas KUCIOTa, €€ hu3nuecKue u
XUMHUYECKHUE CBOMICTBA

32

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATbHBIX
ynoopenuit. XuMU4yeckoe 3arpsi3HeHHe
OKpYKarollIei cpeabl COETUHEHUSIMHU
azora

33

®ocdop. Oxeun docdopa (V) u
dbocdhopnas kucinota, puznyeckue u
XMMHUYECKHE CBOMCTBA, MOJyYCHHE

34

Hcnonb3oBanue pocdaToB B KauecTse




MUHEPAJIbHBIX YA0OpeHUid. 3arps3HeHne
IPUPOJHOM cpeabl pocdhaTamu

35

VYriepoa, pacipocTpaHeHHe B IPUPO/IC,
(bu3nYecKre U XUMHYECKUE CBOMCTBA

36

Oxcuipl yriaepoa, ux Gu3NUecKue u
XHUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE
po0JIeMbI, CBS3aHHBIC C OKCHIOM
yriepona (1V)

37

VYrospHas KUCIOTa U €€ COJIN

38

[IpaxTrueckas padbora Ne 4 o Teme
"[losryyeHue yriekucioro rasa.
KauectBeHHas peakius Ha kKapOOHaT-

HOH

39

[lepBoHavasibHBIC TOHATHS 00
OPraHUYeCKHUX BEIIECTBAX KaK O
COCIMHEHUSX YIIIepo1a

40

KpemHuii u ero coequHeHus

41

[IpakTrueckas pabora Ne 5. Pemenue
IKCIIEPUMEHTANBHBIX 33724 10 TEME
«Baxaelnme HeMeTamIbl 1 HX
COCIUHCHUS

42

Konrtponsnas padora Ne3 o reme
«Baxuennie HeMeTaUIbl U UX
COEIMHEHUI

43

OO01mas xapaKTepUCTHKa XUMUIECKUX
AJIEMEHTOB — METaJIJIOB.
Mertammmueckas ¢BSI3b U METaJUINYECKas
KpHUCTaJUIn4ecKas pemérka. Ousnueckue
CBOICTBa METAJJIOB

44

XUMHUYECKHE CBOMCTBA METAJLIOB.
DNEKTPOXUMHUYECKUN Pl HANPSIKEHUA
METAJIOB

45

OO61mmme crnocoObI MOTYYCHHS METAIIOB.
CHHaBBI. BBI‘II/ICJIGHI/ISI 10 ypaBHeHI/ISIM




XHUMHUYCCKHUX peaKumZ, €CJIM OJJUH U3
PCarcHTOB COACPKUT NPUMCECU

46 [TonsiTre 0 KOPPO3UH METAIIIOB

a7 II{eno4nbIe METAJIbI

48 Oxcupl U TUIPOKCHIBI HATPUS U KaJIUs

49 [Ilemo4HO3EMENbHBIC METAILIBI —
KaJILIIUA Y1 MarHui

50 Baxueiime coeTnHEHUsT KaIbIUs

51 O0600611eHNe U cHCTeMaTU3alns 3HAaHU!

52 JKéctkocTh BOJIBI M CIOCOOBI €€
yCTpaHEHUs

53 IIpaktuyeckas padota Ne 6 o reme
"YKécTKOoCThL BOIBLI 1 METOIBI €€
ycTpaHeHus"

54 ATOMUHUN

55 AmdoTepHbIe CBOWCTBA OKCUIA U
THJIPOKCHJIA

56 Keneso

57 Oxcupl, TUIPOKCHIIBI U COJU JKele3a
(1) u xene3a (111)

58 O00011IeHNE U cCUCTEMATH3aIMs 3HAHUI

59 [Ipaktrueckas padora Ne 7. Permenue
IKCIIEPUMEHTAIFHBIX 33724 10 TEME
«BaxHeume MeTalIbl U UX
COCJIMHEHUS

60 Beruucnenus mo ypaBHeHUsIM
XUMHUYECKHX PEaKIMi, €CITH OJIHH U3
PEareHTOB JIaH B U30BITKE WU COICPKHUT
npuMecH. BerauciaeHust MaccoBoil 1omu
BBIXOJIa MPOJIyKTa PEaKIuN

61 O00011IeHNE U CUCTEMATH3AIM 3HAHUN

62 KonTponbHas padora Ne4 1o Teme

«BaxxHeinme MeTajuibl 1 UX
COEIUHEHUSI




63

BemectBa u matepuainsl B
MTOBCETHEBHOM KM3HU YE€JIOBEKA

64 XUMHUECKOE 3arps3HEHUE OKpYXKarolen
Cpelbl

65 Postb XuMuUM B peICHUN YKOJIOTHUECKUX
poosieM

66 PezeprHblit ypok. O600mIeHNE U
CHUCTEMaTH3allMs 3HAHUI

67 PesepBHelit ypok. O6001ICHHE U
CHUCTEeMaTH3als 3HaHUI

68 PeseprubIil ypok. O60011eHNE U

cUCTeEMaTHU3al U 3HaAaHUU
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