Conepxanue y4eOHOro mnpeaMera, y4eOHOro Kypca (B TOM 4HCJIe BHEYPOUYHOIl
AeATeJIbHOCTH), Y4eOHOr0 MOIYJIA

8 ki1acc

[lepBoHauanbHbIE XUMUYECKUE MTOHATHUA.

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YelOBEKa. XUMHUS B CUCTEME HayK. lena u
BemiecTBa. Pu3MuecKHe CBOWCTBA BEIIECTB. ArperaTHoe cOCTOsiHME BemiecTB. [loHsitue o
METO/IaX MMO3HaHUs B XUMHH. UUCThIE BellecTBa U cMecu. CocoObl pa3/ieiieHus: CMeCeu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE HIeMEHThl. CHUMBOJBI XHMHYECKHX 3JIEMEHTOB.
[IpocThie u ciioX)HBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckass Qopmyina. BaleHTHOCTP aTOMOB XHMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IS pHAs
Macca. MaccoBast 10Jis1 XAMHAYECKOTO 3JIEMEHTA B COSMHEHUU.

KonnuectBo BemectBa. Monbs. MonsipHass Macca. B3anMoCBsA3b KOJIMUYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHHUIL BelecTBa. PacueTsl o popmynaM XUMUYECKUX COCTUHECHHIA.

Ou3nueckue U XUMUUYECKHE SIBIICHUS. XUMHUYECKas pPeaKkius W e¢ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BelIeCTB. XUMUUecKrue ypaBHeHus. Kiiaccudukanus XuMUUECKHX peakiinii
(coenuHeHws, pa3IoKEHUs, 3aMEIEHUsI, OOMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH MOCYO0N, MpaBUjiaMU pabOThI B
naboparopuu M TNpuUeMaMHu oOpalleHus ¢ J1abopaTOpHBIM OO0OpYIOBaHHEM, HW3YYE€HHE U
omnucaHue (PU3NUECKUX CBOMCTB 00pa3IOB HEOPTAHUUYECKHUX BEIIECTB, HAOMIOICHNE HU3UIECKUX
(TuTaBIeHWE BOCKA, TastHHUE JIbJla, paCTUPAHUE caxapa B CTYIKE, KATICHUE W KOHJICHCAIUS BOJIBI)
U XUMHUYECKUX (TOpPEHUE CBEYH, MPOKATWBAHWE MEIHOW IMPOBOJIOKH, B3aMMOJICHCTBUE MeENa C
KHCJIOTOM) SIBJICHUH, HAOMIO/IEHWE W OMHCAaHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKIIHil
(paznokeHue caxapa, B3aWMOJEWCTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapus, pasjiokKeHHe
ruapokcuaa menu (II) mpu HarpeBanmm, B3auMOJCHCTBHUE kene3a ¢ pactBopoM coiu meau (1),
M3y4YeHUe CIoCcOoO0B paszesieHus cMecel (C MOMOIbI0 MarHuTa, (UILTPOBAHHE, BHITTAPUBAHUE,
TUCTUIULSIIMS, XpoMartorpadus), MpOBEICHHE OYMCTKH IIOBAPEHHOW COJIM, HaONIoleHue |
OMHCAHUE PEe3yJbTaTOB IMPOBEIEHUS OMNBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS Macchl,
CO37aHHe MOJIeJIe MOJIeKY (1IIapOCTEP>KHEBBIX).

Bakueiimnye npeicTaBuTeNIM HEOPraHUYECKUX BELIECTB.

Bo3nyx — cmech razo. CoctaB Bo3ayxa. Kucimopoa — s1eMeHT W IPOCTO€ BELIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gpuznueckue U XMMHUUECKUe CBOICTBA (PeaKkIy FOPEHHs).
Oxcuppl. Ilpumenenue xuciopoga. CrnocoObl MOJTydeHHs KHCIOpola B Jaboparopuud u
npoMelieHHocTu. KpyroBopot kucnopona B mpupoae. O30H — alioTporHas MoAuQUKaims
KHCTIOpO/Ia.

TeroBoit >PQexT XUMHUECKON peakuu, TEPMOXUMHUYECKUE YpaBHEHUS, HK30- U
SHIOTEPMHUUYECKUE pEaKIuu. TOIUIMBO: Yroiib W METaH. 3arpsi3HeHUuEe BO3/yXa, YCHUIICHHE
napHUKOBOTO 3 (dekTa, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — »snemeHT u mpoctoe BemiecTBO. HaxokaeHwe BoJopoga B IPUPOJIE,
(dbuznueckre 1 XMMUYECKHe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTsl u comm.

MousipHbIii 00BEM ra3oB. PacueTsl MO0 XMMHUECKUM YPaBHEHUSIM.

®dusnueckue cBolicTBa Bonabl. Boma kak pactBopurens. PactBopel. HacklieHHble u
HEHACBIIIEHHbIE pPacTBOPBL. PacTBOpMMOCTH BemiecTB B Boje. MaccoBasi 10js BEIIECTBA B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B MpHUpOJE. 3arpsi3HEHHWE NPUPOAHBIX BojA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.



Knaccudukanuss neopranndeckux coemuHenwid. Oxcuabl. Knaccudukamusi OKCHIOB:
cojsieoOpa3ymomie (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HecoeoOpaszytomue. Homenknarypa
oKcu10B. PU3nMUECKUE U XUMUUYECKUE CBOICTBA OKCUAOB. [losryueHue okcuuos.

OcnoBanms. Knaccupukanust OCHOBaHMIA: IIEJIOYM W HEPACTBOPHUMBIC OCHOBAHMSL
Homenknarypa ocHoBanmii. ®Pu3ndeckue M XHMHYECKHE CBOMCTBA OCHOBaHUM. IlosrydeHwue
OCHOBaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucnoT. @usnyeckre M1 XUMAYECKHE
cBoiicTBa kucnot. P akruBnoctu metauioB H.H. bekerosa. [losryaenue Kucior.

Conu. Homenkiatypa coseil.

du3nyeckue W XUMUYECKHe cBoicTBa cosieil. [losyduenue conen.

I'enernueckas cBs3b MEXAy KJIJacCaMU HEOPraHUYECKUX COECTUHEHUI.

XUMUYECKUN SKCIEPUMEHT: KayeCTBEHHOE OIIPENIeICHUE COJEepKaHUs KHUCIopoJa B
BO3JlyX€e, MOJy4eHHe, cCOOMpaHue, paclio3HaBaHNE U U3y4eHHE CBOICTB KUCIOpOa, HaOI0ieH e
B3aMMO/ICHCTBUS BEIIECTB C KUCJIOPOJAOM U YCIOBHUS BO3HUKHOBEHUS M MPEKpAIeHHs] TOPEHUs
(moskapa), O3HaKOMJICHHE ¢ oOpasllaMH OKCHJIOB U OIHMCAHUE WX CBOWCTB, MOJY4YCHHE,
coOupaHue, paclio3HaBaHWE M U3yYEHUE CBOMCTB BojOpoJa (TOpeHHE), B3aUMOJICHCTBUE
BoJoposia ¢ okcuaoMm meau (II) (Bo3MOXKHO HCMONBb30BaHHE BHAEOMATEpUANIOB), HAOMIOAEHUE
00pa310B BEIECTB KOJINYECTBOM 1 MOJIb, HCCIIeIOBaHNE OCOOCHHOCTEN PACTBOPEHMUSI BEILIECTB C
pa3IMYHON PACTBOPUMOCTHIO, TTPUTOTOBJIICHHE PACTBOPOB C OMPEACICHHOW MAacCOBOW JOJIeH
PacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeTallaMd (HaTpUeM M KaJbIUeM)
(BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB), HCCIEIOBAHUE OOPa3lOB HEOPTraHUYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB, HAONIO/IEHWE M3MEHEHHUs OKPACKM HWHIUKATOPOB B PAacTBOpax
KHCJIOT U IIeNoYeH, n3ydeHre B3anmoieicTBus okcuaa meau (I1) ¢ pactBopom cepHO KUCITOTHI,
KUCJIOT C METaJUIaMH, pPEakUWi HEeWTpalu3allid, TMOJy4YeHUE HEpacTBOPUMBIX OCHOBAHHM,
BBITECHEHHE OJHOTO METayljla APYrUM U3 pacTBOpa COJIH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7au
o teme «BakHeiime Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

[lepuomuueckuit 3akoH u llepuonnyeckass cucTeMa  XUMHUYECKHX  DJIEMEHTOB
JI.1. MenneneeBa. CtpoeHne aToMOB. XUMHUUYECKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaxiuu.

[lepBpie MOMBITKM KIAacCU(PUKAIUU XUMHYECKUX 3eMeHTOB. [loHsTHe O rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCUJIBL.

[lepuomuueckuit  3akoH. Ilepumonmmyeckass cucreMa  XMMHUYECKHX  DJIEMEHTOB
J.W. MenneneeBa. Kopotkonepuoanas u jymuHHonepuoanas Gopmsl [lepuonndeckoil cuctemsl
xumuyeckux snemeHtoB J.M. MenneneeBa. Ilepuoast u rpynnbsl. dusmyeckuid cmbich
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOIa U TPYIIIBI IIEMEHTA.

Crpoenne aromoB. CocrtaB aTtoMHbIX suep. M3zorombsl. Onexrtponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHX dIeMeHTOB [lepruonndeckoil cucTeMbl
JA.1. MenneneeBa. XapakTepucThKa XHMHUECKOTO OJJIEMEHTa MO €ro IMOJOXKEHHUIO B
ITepunoaunueckoii cucreme .M. Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO Tpynnam MU nepuojaaMm. 3HadyeHue [lepuonnueckoro 3akoHa u
[lepuoanueckoil cCUCTEMBl XUMHUYECKHX JJIEMEHTOB JUIsl pPa3BUTHUS HAyKHM U IPAKTUKHU.
J.W1. MenneneeB — y4€HbI U IpakJaHHH.

Xumuyeckass  cBsi3b.  KoBaneHTHas  (moysipHas W HEMOJIsIpHAsl)  CBS3b.
DIEeKTPOOTPULIATEILHOCTh XUMHUECKHUX AJIEMEHTOB. MIOHHAsI CBSI3b.



Crenenb  okuciieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. lIpouecchr
OKHUCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMUYECKUN 3KCIIEPUMEHT: HM3y4eHHE OOpa3llOB BEIIECTB METAIIOB W HEMETAJUIOB,
B3aMMOJICICTBUE THAPOKCUA IIMHKA C PAaCTBOPAMU KHCIOT W IIEJIOYei, IPOBEJICHUE OIIBITOB,
WJUTFOCTPHUPYIOUIUX TPUMEPBl OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEeaKkiuid (TOpeHue, peakiuu
Pa3IoKEHUs, COCTUHEHMUS).

MexnpeaMeTHbIe CBSI3U.

Peanuzarust MeXnpeaMeTHBIX CBS3EH MPU U3yYEHUH XUMUH B 8 KIIACCe OCYIIECTBIISACTCS
Yepe3 HCIOJb30BaHHE KaKk OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHH, Tak W  TOHSTHH,
SIBJISTFOLIIAXCSI CHCTEMHBIMU JIJIs1 OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAayYHbIE TOHATHS: HAaydyHbIA (DaKkT, THUIIOTE3a, TEOpHs, 3aKOH,
aHalMM3, CHUHTE3,  Kilaccuukanus,  TMEpUOAUYHOCTb,  HAOIIOJEHUE, AKCIIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHE, MOJICIIb, SIBJICHHE.

®dusnka: wmarepusi, aToM, DOJJIEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsi, BEIIECTBO, TElO0, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, (pu3nyecKkue BETUUYUHBI, €IUHUIIBI MU3MEPEHUs, KOCMOC, IJIAHETHI,
383151, CoHIIE.

buonorus: potocuntes, npixanue, onocdepa.

I'eorpadusa: armocdepa, rtuapocdepa, MUHEpaIbl, TOPHBIE TOPOJIBI, TOJIC3HBIC
HCKOTIaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.

9 kaacc

BemecTBo 1 XuMH4ecKkasi peakiusi.

[lepuonuueckuii  3axkoH. Ilepmoamueckas  cucrema XUMHAYECKHUX SJIEMEHTOB
.. MenneneeBa. CtpoeHne aroMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB TMEPBBIX TPEX MNEPUOIOB, Kalus, KalbLUg M MX COCAUHEHHUH B COOTBETCTBUM C
MOJIOKEHHUEM 3JIeMeHTOB B llepruoanueckoii cucteme U CTpOEHHEM X aTOMOB.

CrpoeHue BelecTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX PELICTOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTAJUIMUECKON PEUICTKH M BUIA XUMHYECKOUN
CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHbIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukarus XuMUYECKUX PEaKUil MO Pa3IMYHBIM MpU3HAKAM (IO YUCIY U COCTaBY
YYaCTBYIOIIMX B pEAKIUU BELIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 H3MEHEHHIO CTereHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO KaTaiau3aTopa). JK30- U
SHIOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUS.

[Tonsitne 0 ckopocTH xuMHUYecKoW peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHATHE O TOMOTEHHBIX M TeTepOreHHBIX peakuusx. [loHsTHE O
karanu3e. lloHAaTHe o XuUMHYecKOM paBHOBecHU. @aKTOphl, BIMSIONIME HAa CKOPOCTh
XMUMHUYECKOHN PEeaKINH U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIC peaxIu, AIIEKTPOHHBIN OamaHc
OKUCITUTENBHO-BOCCTAHOBUTEILHOM peakiuH. CocraBienue ypaBHEHUI
OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUNA C HCIOJB30BAHHUEM METOJa  AJIEKTPOHHOIO
OanaHca.

Teopust >MEKTPOIUTUUECKON TUCCOLUALUMU. DIEKTPOJIUTHI U HEANIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHMU3M JHUCCOIMAIMK BEIIECTB C Pa3TUYHBIMU BUAAMH XUMHYECKOU CBS3H.



Crenenp aucconnanun. CuibHbIE U ca0ble YIEKTPOJIUTHI.

Peakiun moHHOTO OOMEHa. YCJIOBUS NPOTEKAHUS PEaKIUil HOHHOTO OOMEHa, MOJIHBIE U
COKpAILICHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOICTBa KUCIIOT, OCHOBAaHMM UM COJIEN B CBETE
NPECTAaBICHUNA 00 SICKTPOJUTHUECKOW aucconumanuu. KadecTBeHHbIE peakIMM HAa HOHBI.
[TonsiTe 0 THAPONU3E COJIEH.

XUMUYECKUI 3KCIIEPUMEHT: O3HAKOMJICHME C MOJENSMU KPHUCTAJUIMYECKUX PELIECTOK
HEOPraHUYECKUX BEIIECTB — METAJUIOB M HEMETALIOB (rpadura U anmasza), CIOKHBIX BEILECTB
(x70puaa HaTpusi), HCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTHM XHMHMYECKON peakuuu OT
BO3JICHCTBUSL pa3IUYHbIX (PAKTOPOB, UCCIEIOBAHUE IJIEKTPOIIPOBOJAHOCTH PAacTBOPOB BELIECTB,
mpouecca  JUCCOLMAIMU  KHUCIOT, IIenoded u  cojiell  (BO3MOXKHO  HCIOJIB30BaHUE
BUJIEOMATEpPUANIOB), MPOBEJIECHUE OMBITOB, WIIIOCTPUPYIOLUIUX NMPU3HAKU MPOTEKAHUS PEaKIMi
HOHHOTO oOOMeHa (oOpa3oBaHME OCaJKa, BBIJIEJICHUE Tra3a, OOpa30BaHME BOJbBI), OTIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (rOpeHue, peakiuu
pa3joXKeHusi, COEIMHEHUs), paclo3HaBaHUE HEOPraHWYECKUX BEIIECTB C  IOMOIIbIO
KaueCTBEHHBIX peaklUii Ha HOHBI, peIlIeHNE SKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemerannel 1 ux coequHeHMs..

OOmiass xapaxkTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
creneHn okuciaeHus. CTpoeHHe M (PU3UYECKHE CBOWCTBAa MPOCTHIX BEIIECTB — TaJIOTE€HOB.
XUMHYEeCKHE CBOWCTBAa Ha INpUMEpe XJopa (B3aUMOJEHCTBHE C MeTalllaMH, HeMeTalslaMu,
mienioyamu).  Xjopoojopon. ComnsHas  KHCIIOTa, XUMHUYECKHE CBOMCTBa, MOJIy4eHHE,
npuMeHeHue. JleficTBre Xjaopa U XJI0pOBOIOPOIa HA OPraHU3M YesIoBeKa. BaxkHeme XJIopubl
U MX HaXOXKAEHUE B IPUPOJIE.

OO6mras xapaktepucThka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHMSL.

Crpoenne u (Qu3MUECKHE CBOICTBA NPOCTBIX BELIECTB — KHUCIOPOAA U  CEpBHI.
AnnoTtpomnHsle MOAU(UKALMN KUCIOPOJia U cepbl. XUMUYECKHEe cBoMcTBa cepbl. CepoBOAOPO,
CTpoeHue, GU3NYecKrue U XuMHUYeckre cBoicTBa. OKCUIBI Cepbl KaK MPEICTaBUTEIN KUCIOTHBIX
okcusioB. CepHas KucloTa, (pru3nyeckre M XMMHUYECKHe CBONCTBA (0OIIMEe KaK MpPeICcTaBUTEIs
KJ1acca KUCIOT U crnenupuyeckre). XuMUYECKUe peakyy, JeKallue B OCHOBE IPOMBIIIIEHHOTO
crioco0a moJstydeHust cepHoil kucioTel. Ilpumenenue. Comu cepHON KHUCIIOTBI, KadeCTBEHHas
peakuus Ha cyinbdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHUH B Npupoje. XUMHUYECKOE
3arps3HEHUE OKpYXKalolled cpelabl COCAMHEHHSIMU cepbl (KUCIOTHBIE JOKIM, 3arps3HEHue
BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 Mpe0TBPaILECHHS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHMsSI aTOMOB,
XapaKTepHbIE CTENCHU OKUCIICHHS.

A30T, pacnpocTpaHeHue B MpHUpoJie, prusnueckre u Xxumuueckue coiicrsa. Kpyrosopor
a3oTa B Mpupojae. AMMHAK, ero (U3MYEeCKHe M XHMHMYECKHE CBOMCTBa, MOJydeHUE WU
npuMeHenne. Coium aMMOHMs, WX (U3NYECKHME U XUMHUYECKHUE CBOWCTBA, IHpPHUMEHEHHE.
KagecTBeHHast peakuys Ha HMOHbl aMMOHMs. A30THas KUCIIOTa, €€ MOoJydeHue, (pusnueckue u
XMMUYeCKHe cBOWcTBa (oOmMe Kak IpeJICTaBUTENs Kjacca KHCIOT M CHelu(UUYecKue).
Vcnonp3oBaHue HUTPATOB M COJed aMMOHHUS B KauyecTBE MMHEPAJIbHBIX yA0OpeHui.
XHUMHUECKOE 3arps3HEHHUE OKPYKAIOLIEH Cpelpl COECOUHEHMSAMM a30Ta (KUCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa, IOUBBI U BOJOEMOB).

docdop, amutorpornHsie Mogudukanuu pochopa, GU3NUIECKUE U XUMUUYECKHE CBOMCTBA.
Oxcun gocdopa (V) u dhocdopras kucnora, Gpuzndeckue 1 XMMUUECKUE CBOICTBA, MOJIydEHHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX YI0OpEHUH.



OOmast xapakrepuctuka 31eMeHTOB I[VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTETIEHU OKUCIICHHUS.

VYraepon, aquloTpOINHbBIE MOJU(HKAINK, PACIPOCTpAaHEHHE B MpUpoOje, (pusmueckue u
XUMHUECKue cBoiicTBa. Ancopbuus. Kpyrosopot yrinepona B npupoje. Okcuasl yriepoja, ux
¢u3nveckue W XWMHUYECKHE CBOMCTBA, JEHCTBHE HA JKUBbIE OPraHU3MBI, IOJyYCHHE WU
MPUMEHEHHE. DKOJIOTMUECKHE MpoOJieMbl, CBsA3aHHBIE ¢ okcuaom yriepoaa (IV), rumotesa
rJ1I00aIBHOTO TIOTETJICHHUS KIMMAaTa, MapHUKOBBIA 3((eKT. YTroidpHas KHCIOTAa M €€ COJH, UX
¢u3nveckue ¥ XMMHYECKHE CBOWCTBA, MOJydeHHWE W NMpuMeHeHune. KadecTBeHHas peakuus Ha
kapOoHaT-uoHbL. Vcmonp3oBanne KapOOHATOB B OBITY, MEIUIMHE, NPOMBIIICHHOCTH H
CEJIbCKOM XO35IHCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COEIUMHEHHSX yriepoia
(MeraH, »TaH, OSTWIEH, AaleTWJIEH, 3TaHOJI, TJMIEpPUH, YKCcycHass Kucinorta). [Ipupoansie
HCTOYHUKU YIJIEBOJOPOJIOB (yrojib, NPUPOIHBIA ra3, HE(Th), MPOAYKTHl HUX MEpepadOTKH
(6eH3uH), UX POJIb B OBITY M MPOMBIIILIEHHOCTH.

[TonsiTHE O OMOJOrMYECKH Ba’KHBIX BEIIECTBAX: )KUpaX, OeNKax, yriieBoJax — U UX POJH B
KU3HU YeloBeka. MarepHralnbHOE €JMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHYECKHE CBONCTBA, IMOJY4Y€HHE U TNPHUMEHEHHE.
Coenunenus kpemHuss B mnpupoge. OOmwue npencrasieHus o6 oxcuae kpemHus(IV) u
KpeMHueBoil kucnote. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH.
Baxkneiimne crpouTenbHbIE MaTepualbl: KepamHKa, CTEKJIO, LEMEHT, OETOH, Xene300eTOH.
[IpoGnembl 6€30MacHOTO UCIIOJIB30BAHUS CTPOUTENLHBIX MAaTEPUAJIOB B TOBCEIHEBHOM JKU3HMU.

XUMHUYECKUH JKCIEPUMEHT: HM3ydeHHe OoOpasloB HEOPraHWYECKHUX BEIIECTB, CBOWCTB
COJISHOM KHUCJIOTBI, IMPOBEIEHUE KAaYeCTBEHHBIX peakUWi Ha XJIOPHUI-HOHBI M HaOJII0AeHUE
MPU3HAKOB HUX IMPOTEKaHHUs, OMNBITHI, OTpa)Kalolue QU3NYECKHe M XHUMHUYECKHE CBOICTBa
TaJIOTEHOB U UX COEIMHEHUI (BO3MOXHO HCIOJIb30BaHHE BHAEOMATEPUAJIOB), O3HAKOMIICHUE C
oOpa3uamu XJI0puA0B (TajJoreHUI0B), O3HAKOMIICHHE ¢ o0pa3laMu cepbl U €€ COCAMHEHUSIMU
(BO3MOKHO HCIIOJIb30BaHHE BHUAEOMAaTepUasoB), HaONtoJIeHUE Mpoliecca OoOyrIMBaHUs caxapa
MOJ| JEUCTBHEM KOHUEHTPUPOBAHHOM CEPHOM KHUCIIOTHI, HU3yYECHUE XUMHYECKHUX CBOICTB
pa30aBieHHONW CEpHOM KHCIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakuuu Ha Ccyiab(haT-HOH U
HaOo/IeHNe TpHU3HAKa e¢ MPOTEeKaHHs, O3HaKOMJIEHHWE ¢ (PU3MYECKMMH CBOMCTBAMU a30Ta,
dochopa M WX COeNMHEHHH (BO3MOXHO WCIIOJIb30BAaHHWE BHUIACOMATEPHAIIOB), oOOpaszmamMu
a30THBIX M (GOCPOpHBIX yMoOpeHHil, MoidydeHue, coOMpaHue, paclo3HABaHWE U H3YUYCHHE
CBOMCTB aMMMaKa, MPOBEJICHUE KAaueCTBEHHBIX PEaKIHMii Ha MOH aMMOHHS U (ocdaT-uoH U
M3y4YeHUE NMPU3HAKOB MX MPOTEKaHUsl, B3aUMOJICUCTBUE KOHUEHTPUPOBAHHONW a30THOM KUCIIOTHI
C MeJpI0 (BO3MO>KHO HCIOJIb30BaHUE BHIEOMATEPUANIOB), U3YUYEHHUE MOJIENEH KPUCTAIUTMYECKUX
pemeTok anMasa, rpaduta, QpysiepeHa, 03HaKOMJICHHE C MPOIECCOM aICOPOIIUU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM NpPOTHMBOIa3a, NOJy4YeHHE, cOoOUpaHue,
pacrno3HaBaHUE M U3yYEHHUE CBOMCTB YIVIEKHCIIOTO ra3a, IPOBEIEHUE KAUECTBEHHBIX PEAKIINM Ha
KapOOHAT W CHJIMKAaT-MOHBI M MW3y4y€HHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJIEHHE C
IIPOYKIIMENH CUIIMKATHON MPOMBIIUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME
«BakHelme HeMeTaIbl U UX COCTUHEHUS.

MerTanisl ¥ UX COETUHEHMSL.

OOmiast XxapakTepHCTUKAa XUMHUYECKHX 3JEMEHTOB — METaJIOB HAa OCHOBAHUU UX
nosioxkeHus B Ilepuonnueckoil cucreme xumuueckux aementos .M. Menneneesa u crpoeHus
atoMoB. CTpoeHue MerauioB. Merainyeckass CBSI3b W METAJUIMYECKAs KpUCTAJIIMYEcKas
pelerka. DJIEKTPOXUMUYECKUM pPsJl HANPsDKEHUN MeTaioB. PU3NYECKUE M XUMUYECKHE



cBoiicTBa MeTayuioB. O0muMe crocoObl MOTy4YeHUsT METaIOB. [IOHATHE O KOPPO3UH METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YyT'YH, TIOPATIOMUHUN, OpoH3a) U
UX PUMEHEHUE B OBITY U MTPOMBIIIIJICHHOCTH.

[lenounsle MeTawibl: nojoxkenue B [lepuoanueckoil cucreMe XMMUYECKUX 3JIIEMEHTOB
JI.1. MenpeneeBa, CTpO€HHE UX aTOMOB, HaX0KJI€HUE B npupojae. Pru3ndeckue U XUMUYECKUE
CBOMcCTBa (Ha mpuMepe HaTpust U Kanus). OKCUIbI U THAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB M UX COCIMHEHUIA.

[IlenoyHO3eMeNnbHBIE METAUIBI MarHui M KaJblUMi: noJIoOKeHHE B Ilepnomguueckoit
cucreme xumudeckux aemeHtoB .M. MenpeneeBa, CTpo€HHME MX aTOMOB, HAXOXICHHUE B
npupoae. Ouznyeckue U XMMUYECKHE CBOMCTBA MAarHWs U Kaiblud. BaxkHelmme coequHeHUs
Kanbpus (OKCHJI, TUAPOKCH, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUSI.

AmomuHuil: mnojoxkeHue B Ilepuoanueckod  cHUCTEME XHMHUYECKHX JJIEMEHTOB
.. MenneneeBa, CTpO€HHE aToMa, HaxoXAeHUE B mpuponae. PU3HMYECKHE W XUMHUYECKHUE
CBOMCTBA amtoMUHUS. AMGOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCUIA AITFOMUHUS.

Kenezo: mnomoxenne B Ilepuomanueckod  cUCTEME  XMMHYECKHX  DJIIEMEHTOB
JI.1. MeHneneeBa, CTpoeHUE aroMa, HaXOXACHHE B npupone. PuznuecKkue U XHUMHYECKHE
cBoricTBa xene3a. Okcuapl, THAPOKCUILI U conu conu skenesza (II) m xxenesa (I1I), ux cocras,
CBOICTBA U MOJyYEHHE.

XUMHUYECKUN HKCIIEPUMEHT: O3HAKOMJIEHHE C OOpas3llaMHd METaJlIOB M CIUIABOB, HX
(GU3UYECKUMU  CBOWCTBAMH, W3y4Y€HHWE PE3YJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
HCIO0JIb30BAHNE BUJEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUsl U HATPHs
C BOJI0# (BO3MOKHO HMCTIOJIb30BaHHUE BUCOMATEPHUATIOB), MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpolecca TOpeHHsl Kejle3a B KHUCIOpoJe (BO3MOXKHO HCIOJB30BAHME BHIEOMATEPUANIOB),
MPU3HAKOB MPOTEKAHUSI KaUeCTBEHHBIX PeaKlUii Ha HOHBI (MarHus, Kajablus, alIOMUHUS, IUHKA,
xene3a (1) u xenesa (111), mexu (I1), HaGmroacHMe W OMUCaHHWE MPOIECCOB OKPAIIHBAHUS
IUIAMEHH MOHAMHU HATPHS, Kajlus U Kaublg (BO3MOXKHO HCIIOJIb30BAaHHE BUIEOMATEPHAIIOB),
uccienoBaHue aM(pOTEpPHBIX CBONCTB THIPOKCHIA aIOMUHUSA U TUIPOKCHUIA IIMHKA, pEIICHUE
9KCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelnme MeTauibl U UX COCIUHEHUS.

XUMHS ¥ OKPYXKAKOILAsl Cpefa.

BemectBa u Marepuansl B IOBCEAHEBHOM KHU3HU YesOBEKa. be3omnacHoe UCnoib30BaHUE
BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. I[lepBas momouip mpu XUMHYECKHUX OXOrax H
OTpPABJICHUSIX.

XuMHYecKOoe  3arps3HEHUE  OKpyKarolled  cpeapl  (IpelenbHas — JOIMyCTHMAast
koHueHTpauus BeuiecTs (nanee — [1/1K). Poib xumun B pelieHnn 3K0JI0THYECKUX MTPOOIeM.

XUMUYECKUH OSKCIIEPUMEHT: HW3y4eHHe OOpa3loB MaTepuansoB (CTEKJIO, CIUIABbI
METaJJIOB, MOJTUMEPHBIE MaTEpUaJIbl).

MexnpeaMeTHbIE CBSI3U.

Peanuzamus MmexXnpeIMeTHbIX CBA3EH MPU U3YYEHUU XUMHH B 9 Kilacce OCYILEeCTBIISETCS
4yepe3 HCMOJb30BaHME KaK OOIMMX eCTEeCTBEHHO-HAYYHBIX TOHSITUN, Tak H  TOHSATHH,
SIBJISIFOLLUXCS] CACTEMHBIMU JJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO01ue ecTeCTBEHHO-HAay4YHbIEe MOHATUSA: HAYYHBIM (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHHTE3,  KIacCHU(UKalus,  IMEePUOJAUYHOCTh,  HAONIOJIEHUE,  OKCIEPHUMEHT,
MOJeNTUPOBaHNE, H3MEPEHUE, MOJIEIb, SIBIICHUE, MAPHUKOBBINA dPPEKT, TEXHOJIOTHS, MAaTEPUAITHI.

®dusuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaaMOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUUYECKUM 3apsil, MPOBOJHUKH, MOJIYIPOBOIHUKH,
TVDIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJNO, O0OBEM, arperaTHoe COCTOSIHHE BEIIeCTBa, ras,



pacTBOp, PpPacTBOPHUMOCTb, KPHUCTAUIMYECKAsh pPEUICTKA, CIUIaBbl, (U3HUECKUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUs], KOCMHYECKOE POCTPAHCTBO, TIAHEThI, 3B¢3/1bl, CoHIIE.

Bbuonorusi: gortocunres, npixanue, Ouocdepa, sKocucTeMa, MHUHEPAJIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, MMTaTeIbHbIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEpAIb, TOPHBIC MOPOJBI, IIOJIC3HBIC
HCKOTIaeMbI€, TOTUINBO, BOJIHBIE PECYPCHI.

IInanupyemsble pe3yJibTaThl OCBOEHHSI Y4eOHOI0 MpeaMeTa, yuedHOro Kypca (B ToM
YyycJie BHEYPOUHOIi 1eTeJIbHOCTH), Y4eOHOr0 MOAYJIs

W3ydyeHne XumMuum Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHUs HaIlpaBI€HO Ha
TOCTIKEHHE OOYYaIOUIMMHCS JIMYHOCTHBIX, METANpeIMETHBIX W TPEIMETHBIX DPE3yJIbTaTOB
OCBOEHHS y4E€OHOIO IpeIMeTa.

JIMgHOCTHBIE pPE3yNbTaThl OCBOCHHUS NPOTPAaMMBI OCHOBHOTO 0O0ImIero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ 00y4YEHUSI XMMUHU B €IMHCTBE YI€OHON W BOCTIMTATEIILHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAAWIUOHHBIMA  POCCHHCKHMMH  COIMOKYJABTYPHBIMH M  JIyXOBHO-
HPAaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHSATHIMU B OOIIECTBE MPABHIIAMH M HOPMAaMHU TIOBEACHUS H
CTIIOCOOCTBYIOT TpOIIecCaM CaMOIIO3HAHMUSI, CAMOPA3BUTHS M COLTUAIN3AIIUHN 00YJaFOIIHXCS.

JIMYHOCTHBIE PE3yAbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCSI PYKOBOICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIMI M pacIIMpEHHe OIbITa JCATEIHFHOCTH Ha e¢
OCHOBE, B TOM UYHUCIIC B YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHHS:

[IEHHOCTHOTO OTHOIIEHHWSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAyYHOMY HACIICJIMI0, TIOHUMAHUs 3HAYCHHS XHUMHYECKOW HAyKd B JKH3HH COBPEMEHHOTO
o01ecTBa, ClOCOOHOCTH BJIAJETh JOCTOBEPHOM HHGOpPMAIMEH O MEPENIOBBIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOW M OTEUECTBEHHOW XWMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOUCTBE MUpPA U OOIIECTBA;

2) rpa)XIaHCKOTO BOCITUTAHHSL:

MPEJCTAaBICHUS O COLUMAIBHBIX HOPMax M IpaBHJIAX MEXIMYHOCTHBIX OTHOIICHHWHA B
KOJUICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM, Y4eOHO-
UCCIIEI0OBATENILCKOM, TBOPUECKOW U JIPYTUX BUIAX JNEATEILHOCTH, TOTOBHOCTH KPa3HOOOpPA3HOM
COBMECTHOM JEATEIBHOCTA TPU BBIMOJHEHUH Y4EOHBIX, MTO3HABATENILHBIX 3214, BBITIOJTHCHUH
XUMUYECKUX IKCIICPUMEHTOB, CO3JaHUHM Y4EOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TIPOIIECCE ATOM YUeOHOH JIeSTEIbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBEJICHHE W TOCTYIIKM CBOMX TOBApHILEH C TO3MIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIICICTBHUI MOCTYIKOB;

3) IEHHOCTH HAYYHOTO MTO3HAHHSL:

MHUPOBO33PCHYCCKHX  TIPEJACTABICHUH O BEIIECTBE W  XUMHYCCKOW  pEaKIlHH,
COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKHM M COCTABJISIOLUIMX OCHOBY JUIS
MOHMMAHUS  CYIIHOCTH HAaydyHOM KapTMHbI MMpa, MpeACTaBIeHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS MPUPOIbI, B3aUMOCBA3SIX YeNOBEKa C MPHUPOTHON Cpelloi, o poiu
XMMUU B TIO3HAHUM ITUX 3aKOHOMEPHOCTEHH;

M03HABATEIbHBIX MOTHBOB, HAlpaBJIEHHBIX Ha IOJIyYeHHE HOBBIX 3HAHMM MO XHUMUH,
HEOOXOAUMBIX JUIs 00BsICHEHHS HAOII0JTaeMbIX IPOLIECCOB U SABJICHHIA;

MO03HaBaTEIbHOM, HH(OPMAIIMOHHON M YNTATEIbCKON KYJIbTYPbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITEJIbHOW paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATypOM, NOCTYHHBIMHU
TEXHUYECKUMH CPEICTBAMH MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

uMHTepeca K 00y4eHHIO U MO3HAHUIO, JI0003HATEILHOCTH, TOTOBHOCTU M CHOCOOHOCTH K



caM000pa30BaHUI0, TIPOCKTHOW M UCCIIEOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODPY
HAIMPaBJIICHHOCTH U YPOBHS O0y4YCHUS B JabHEHIIIEM;

4) hopMupoBaHUs KyJIbTYPbI 310POBBI:

OCO3HAHUS IICHHOCTH JKM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3I0POBBIO,
YCTAaHOBKM Ha 3J0pOBBIH 00pa3 >KM3HW, OCO3HAHUS TIOCICACTBUNW W HENPUATHS BPEIHBIX
NpUBBIYEK (YMOTPEOIICHUS aJKOTOoJIsl, HAPKOTUKOB, KypEHHs), HEOOXOIUMOCTH COOIIOICHHUS
mpaBwI 0E30MaCHOCTH TPH OOpaIlICHHH C XMMHYECKHMH BEIIECTBAMH B OBITY W peallbHOU
KU3HH;

5) TpyI0BOr0O BOCITUTAHUS:

WHTEpeca K MPaKTUHIECKOMY U3YUEHHIO Ipoecchii U Tpyaa pa3IudHOrO PoJia, yBaKCHUE
K TpyIy W pe3yibTaraM TPYJOBOW JEATEIHHOCTH, B TOM YHCJIC HAa OCHOBE INPUMCHCHHS
MPEIMETHBIX 3HAaHWK TI0 XWMHH, OCO3HAHHOTO BBIOOpa WHAMBUAYAILHON TPacKTOPUU
MPOJIOJDKEHHSI OOpa30BaHMsI C YY4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil NmpoecCHOHATBHOW NeATENbHOCTH U
pa3BHUTHS HEOOXOUMBIX YMEHHI, TOTOBHOCTH aalITHPOBATHCS B MPO(ECCHOHATBHON cpejie;

6) 9KOJIOrMYECKOr0 BOCITUTAHHS:

9KOJIOTHYECKH IIeJIECOO00Pa3HOT0 OTHOIICHUS K TMPHPOJE KaK HCTOYHHKY JKM3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBAHWS, MOHUMAHMS IIEHHOCTH 3JI0pPOBOTO W 0Oe30macHoro ooOpasa
KU3HH, OTBETCTBCHHOTO OTHOIIEHUS K COOCTBEHHOMY (HM3MYECKOMY U  ICHXHYECKOMY
3/I0pOBbIO, OCO3HAHUS LIEHHOCTH COOIIOJCHUS MpaBuil O€30MacHOTO MOBEAEHUS MpU padoTe ¢
BEIIECTBAMHU, a TAKXKE B CUTYalIUSX, YIPOKAIOIINX 3I0POBBIO U JKU3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJy4YaeMble MPU W3YUYEHUU XUMUHU, JJIS pELIeHUs
3a7a4, CBSI3@HHBIX C OKPYXKAIOIIEH MPUPOIHONW CPEAOil, MOBBIIMICHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS TIJI00ATFHOTO XapakTepa SKOJOTHYECKUX MpoOJieM U MyTeld MX pelieHus
MIOCPEJCTBOM METOJIOB XUMUU;

9KOJIOTHYECKOTO MBIIUICHHS, YMEHHsS PYKOBOJCTBOBAaThCS UM B II03HABATEIbHOM,
KOMMYHHUKATHUBHOW U COLIMATIBHON MPAKTHKE.

Mertanpeametnble pe3yiabTaThl. B cocTaBe MeTanpeIMETHBIX Pe3yJAbTaTOB BBLACISIOT
3HauYuMble i1 (OPMHUPOBAHUS MHUPOBO33pEHUS OOIIEeHAayyHble MOHATHS (3aKOH, TEOpus,
MPUHIINI, TUNOTE3a, (HaKT, cUCTEMA, MPOLIeCC, IKCIIEPUMEHT U JIPYroe. ), KOTOPbIE UCIIOIb3YIOTCS
B ECTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax W TIO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATHX
npeaMeTroB  (GopMHpOBaTh MPEACTABIEHHWE O 1EJOCTHOM HayyHOW KapTUHE MHpa, U
yHHUBEpCalIbHbIE yueOHbIE ACWCTBUs (IIO3HABATENbHbIC, KOMMYHHUKATUBHBIC, PErYyISTHUBHbBIC),
KOTOpble o0ecrneunBaoT (GOPMUPOBAHHE TOTOBHOCTU K CAMOCTOSITEIILHOMY IJIAHUPOBAHUIO U
OCYILIECTBIICHUIO  yueOHOM  JesTeNbHOCTH. MeTtanpeaMeTHble  pe3ylbTaThl  OCBOCHUS
o0pa3oBaTeNbHOM  MporpaMmbl MO XUMHUU  OTPAKAIOT  OBJAJIEHUE  YHUBEPCAIbHBIMU
MO3HABATEIHHBIMU JACUCTBUSIMHU, B TOM YHCIIE:

1) Ga3oBbI€ IOTHYECKUE JICHCTBHS:

YMEHHE UCIOJIb30BaTh MPUEMbI JIOTHYECKOTO MBINUICHUS TPU OCBOCHHUM 3HAHUMU:
pacKpblBaTh CMBICT XHUMHYECKUX TOHATHN (BBLAENSATh HMX XapaKTepHble TMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JAPYTUMU MOHITHIMH), UCTIOIB30BATh MOHATUS JUTSI OOBSICHEHUS
OTIENbHBIX (PAKTOB U SIBICHWM, BHIOMpATh OCHOBAHHUS W KPUTEPUU s Kiaccuuxammu
XMUMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIUi, YCTaHABIUBATh IPUYNHHO-CIIEJICTBEHHBIE CBSI3U
MeXay 0OBEKTaMU U3Y4eHUs, CTPOUTH JIOTHUECKUE PACCYXACHUs (MHIyKTHBHBIC, IETYKTUBHBIE,
10 aHAJIOTUH ), TPOBOJAUTD BHIBOJIBI M 3AKTFOUCHUS;

yYMEHHE MPUMEHSTH B MPOIECCEe MO3HAHUS MOHATHS (MIPEAMETHBIE U METarpeIMEeTHBIE),



CUMBOJINYECKUE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMbIe B XHMHUHU, MPEOOPa30BHIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJEIbHBIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMBOJ JJIEMEHTA),
XuUMHUYecKas ¢GopMylia W ypaBHEHHE XUMHUYECKOW peakiuuu — TpU PEHICHHH Yy4eOHO-
MO3HABATENBHBIX 3373y, C YyYETOM OTHUX MOJICNBHBIX MPEACTABICHUN BBISBISTH U
XapaKTepPU30BaTh CYIICCTBCHHBIC TMPU3HAKU H3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIICCTB U
XUMHYECKUX PEAKIIMHA, BBISBISATH OOMINE 3aKOHOMEPHOCTH, MPUYHMHHO-CJICICTBEHHBIC CBS3U U
MIPOTUBOPEUUS B U3y4AEMBIX MPOIECCAX U SBICHHSIX;

2) 6a30BbIC UCCIIE0BATEIIHLCKHE ICHCTBUS:

YMEHHE HCIIOJIB30BAaTh MOCTABIICHHBIC BONPOCHI B KAa4eCTBE WHCTPYMEHTA IO3HAHUS, a
TakKe B KAueCTBE OCHOBBI JUIsI (DOPMHPOBAHUS THIOTE3bI 1O TIPOBEPKE IPABHIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUN;

MPUOOpETEHNE OMBITA TI0 IUIAHUPOBAHUIO, OPraHU3allid M TMPOBEIACHHUIO YUCHHYECKUX
HKCTIEPUMEHTOB: YMEHHUE HAOIIOIaTh 32 X0J0M MpoIlecca, CaMOCTOSATENBHO IPOTHO3HPOBATH €T0
pe3ynbTaT, (opMyaupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yJbTaTaM IPOBEACHHOTO OTIBITA,
WCCTIeI0BaHUs, COCTABIATH OTUET O MPOJICTaHHOM padoTe;

3) paborta ¢ urdpopmaruei:

YMEHHE BBIOMpATh, AHATU3UPOBATh M HHTEPIPETHPOBATH WHOOPMAINIO Pa3THIHBIX
BHJIOB ¥ (OpM TMPEJCTABICHUS, MOJTYIaeMYI0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpPHAS
JUTEpaTypa XUMHYECKOTO COJIEp)KaHWs, CIpaBOYHBIE MMOCOOWs, pecypchl HWHTepHeTa),
KPUTHUYECKH OIECHUBAThH MIPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MPUMEHSATH Pa3IMYHbIE METOIbI U 3alIPOCHI NPHU MOUCKE U 0TOOpe UHPOPMAIUH U
COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOAUMBIX IS BBITIOJIHEHUS y4eOHBIX U TO3HABATENIbHBIX 33124
OTPENICTICHHOTO THUIIA, MPUOOPETCHHE OMbITa B OOJACTH HCIOJIL30BaHMUS WH(OpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIa/IeHHE KYJIbTYpOil aKTUBHOTO MCIOJB30BaHUS PA3IUYHBIX
MMOUCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BbIOMpaTh ONTUMAaJbHYI0 (OpPMY MpeaCcTaBlICHUS
uH(pOpMallUd U WUIIOCTPUPOBATh pELIacMble 3aJaud HECIOKHBIMU CXEMaMH, Juarpammami,
apyrumu GopmMamu rpa@uKy U ©X KOMOMHAIUSIMU;

YMEHHE HCII0JIb30BaTh W aHAIM3UPOBATh B Ipollecce yueOHOM M HUCClIeJ0BATEIbCKOM
JeSITeNbHOCTH UHPOPMAIIUIO O BIUSHUU IPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSIHUE OKPYKAIOIIeH NMPUPOIHON Cpebl;

Y oOyuaromierocs ~ OyayT  cGOpMHUpOBaHbI  CIEAYIOLUIUME  YHUBEpCAJbHBIC
KOMMYHHUKATHBHBIC JCHCTBHUS:

YMEHHME 3a/1aBaTh BOMPOCH (B XOJe Auanora W (WiIM) OUCKYCCHH) MO CYILECTBY
oOcyknaemMoil Tembl, (QOPMYIHPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIBHO BBINOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

MpHOOpEeTEeHNnEe  OMbITa  TMPE3CHTAIMU  PE3yAbTATOB  BBHINOJHEHHS  XHUMHYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OIBITA, JTA0OPAaTOPHOM pabOThl MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO TIPOEKTA);

3aMHTEPECOBAHHOCTh B  COBMECTHOM CO  CBEpPCTHMKAMM  [O3HABAaTEIbHOW U
HCCIIEIOBATENIbCKON AESITETbHOCTH TPH PEIICeHWH BO3HUKAIOIIUX MPOoOJeM Ha OCHOBE y4yeTa
oOIIMX HMHTEPECOB W COTJIACOBaHUS MO3UIUK (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPJMHAIIMSI COBMECTHBIX JIEHCTBHI, ONpeaeNeHne KPUTEPHUEB M0 OI[CHKE KauecTBa
BBITIOJTHEHHOU PabOTHI U IpyTHe);

VY oOyyaromerocst OyayT chOpMHUpPOBaHBI CIEAYIONINE YHUBEPCAIbHBIE PETYISTUBHBIE
JEUCTBUA:

YMEHHE CaMOCTOSITENTFHO ONPEENATh e JAeSITeIbHOCTH, TNIAHUPOBATh, OCYILIECTBIIATH,



KOHTPOJIUPOBaTh M MpPH HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BHIOMPATH
Hanbosiee ddexTuBHBIE CcHOCOOBI  pemieHus y4eOHBIX W IO3HABATENbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WIM KOPPEKTHPOBATH IPEIIOKEHHBIM AITOPUTM ACUCTBUU IIPU
BBIMIOJIHEHUH 33aJaHUN C Y4ETOM TMOJYYEeHHS HOBBIX 3HAHUH 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLMSIX, OLIEHUBATh COOTBETCTBHE MIOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH;

YMEHHE UCII0JIb30BATh U AHAJU3UPOBATH KOHTEKCTHI, IIPEUIaracMble B YCIOBUH 3aIaHUI.

[IpenmeTHbie pe3yabTaThl OCBOCHUS NPOTPAaMMBI 10 XHMHUU Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHusI.

B cocraBe mnpeaMeTHBIX pe3yiabTaTOB [0 OCBOEHHIO OO0SA3aTEIBHOIO COJIEp’KaHuUs,
YCTaHOBJIEHHOTO JaHHOW (QenepanbHOl paboueld mporpaMMol, BBIIETSIOT. OCBOCHHBIE
OoOyyaroUMMUCSl Hay4Hble 3HAHUS, YMEHHS M CIOCOOBl JeMcTBU, cnenupuyeckue yis
npeaMeTHON obnactu «XUMHS», BUABI JIEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETAIHNH, TPEOOPA30BAHNIO U IPHMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CHUTYAIIUX.

K koHmy oOydenus B 8 kmacce y oOywaromerocss Oymay COpPMHUPOBAHBI CIEAYIOIIHNE
MIPEMETHBIEC PE3YIIBTATHI TI0 XUMUH:

pacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX IOHSITHH: aTOM, MOJEKYJa, XUMHUYECKUH
AIIEMEHT, IPOCTOE BEIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS W HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJbHASI aTOMHAsi U MOJIEKYJIsSIpHAsh Macca, KOJIMYECTBO BEIEeCTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XMMHYECKOTO JJIEMEHTa B COEJUHEHHH, MOJISIPHBIM 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATENHHOCTD, CTENIEHb OKUCICHMS], XUMHUYECKast
peakuus, Kiaccu(UKalusl peakiuil: peakuUd COEAMHEHMs], PEaKLUU pa3jIokKeHUs, pPeaKkluu
3aMeNIeHUs, peakIui 0OMeHa, YK30- U DHJIOTEPMHUUECKHE PEaKIINH, TeIIOBOW d(h(eKT peakmum,
AP0 aToMa, HIEKTPOHHBIM CJI0M aroma, aTOMHasi OpOMUTalb, paguyCc aTOMa, XUMHYECKas CBS3b,
NOJIApHAsl M HENOoJIsIpHas KOBAJIEHTHAsl CBA3b, MOHHAsl CBsA3b, MOH, KaTHOH, aHUOH, pPacTBOD,
MaccoBas J0J1s BellecTBa (IIPOLEHTHAs! KOHLIEHTPAlHsl) B pacTBOPE;

WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX IOHATHH M NPUMEHATh 3TU
MOHATHUSA IPU ONMCAHNU BEILIECTB U UX IPEBPALLCHUH;

UCIOJb30BATh XUMHUYECKYIO CHUMBOJIUKY [UIl COCTaBJIE€HUS (OpPMYJ BEIIECTB U
YpaBHEHUN XMMUUYECKUX PEAKII;

ONpeNeNiATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWMHApHBIX COEIUHEHUSX, CTENEHb
OKHCJICHUSI 2JIEMEHTOB B OMHAPHBIX COCIMHEHUAX, IPHUHAUICKHOCTb BELIECTB K ONPEACICHHOMY
KJlaccy CO€QUHEHUH 1o ¢opMmyinaM, BHJI XUMHYECKOH CBs3M (KOBAJCHTHas W HOHHAsA) B
HEOPraHUYeCKUX COeTMHEHHUSX;

packpeiBath cwmbici Ilepuoguueckoro 3akona JI.J. MenzaeneeBa: AeMOHCTPUPOBATH
[IOHMMaHHE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX IOJIO’KEHHS B
[lepuoanyeckoit cucreme, 3aKOHOB COXPAHEHHsI MacChl BEIIECTB, HOCTOSIHCTBA COCTaBa,aTOMHO-
MOJIEKYJISIPHOTO YYEHHMs, 3aKOHa ABOTaj[po, OMUCHIBATh M XapaKTepH30BaTh TaOIMUYHYIO (popmy
[lepuoanyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB: Pa3/inyaTh MOHATHS «TJaBHas MOJArpymnmna
(A-rpynna)» u «mnoboynas noarpynna (b-rpynmna)», manbele 1 OOJbIINE MEPUOJIbI, COOTHOCUTh
0003HaueHusl, KOTOpble UMetoTcst B Tabnuie «llepuonnyeckas CUCTEMaXUMHUYECKUX JIEMEHTOB
JI.U. MenieneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOBXUMHUYECKUX JIEMEHTOB
(cocTaB u 3apsn si/pa, o0I1ee YUCIIo IEKTPOHOB U paciipeesieHHe UX 10 3JIEKTPOHHBIM CII05IM);

KJIaccu(UIUPOBaTh XUMHUECKUE 3JIEMEHTBI, HEOPraHMYECKHE BEIIeCTBAa, XMMHUYECKHE
peaknuu (10 YMCITy M COCTAaBY YYaCTBYIOLIUX B PEAKLUHU BEIIECTB, IO TEIIIOBOMY 3D (heKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XWMHUYECKHE CBOICTBA BEIECTB pa3IMYHbBIX



KJIAaCCOB, MOJTBEpXkasi ONMUCAHWE MPUMEpPAMU MOJICKYJSIPHBIX YPaBHEHUU COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLINI;

MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTHM OT HMX Kaye€CTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTCKAHUS XUMUYIESCKIX MIPEBPAIICHUI B PA3TUYHBIX YCIOBUSX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAacCOBYIO
JIOJTF0 XMMHYECKOTO dJIEMEHTa 10 (PopMyJie COSTMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUCTHI 110 YPABHEHUIO XUMHUYECKOM peaKilni;

MPUMEHSATh OCHOBHBIE OTEPAIIMH MBICIUTEIBHON ACSITEIBHOCTH — aHalu3 W CHHTE3,
CpaBHEHUE, 0000111ICHHE, CHCTEMAaTHU3aLMIO, KJ1accu(UKaIuio, BBISIBJIICHHE
MIPUYUHHO-CIICJCTBCHHBIX CBS3CH — JUISI M3YYCHHSI CBOWCTB BEIIECTB W XUMUYCCKUX PEAKIIHA,
€CTECTBEHHO-HAyYHbIE METOJIbl TO3HAHUS — HaOMIOIeHue, W3MEpeHue, MOJACIMPOBAHUE,
SKCHEPUMEHT (pEaJbHbIA U MBICICHHBIN);

clenoBaTh TpaBUJiaM  TIOJB30BaHUS XMMHUUYECKOW TIOCYAOM W JIabOpaTOpHBIM
o0opyIOoBaHHEM, a TaKXKe TMpaBWiaM oOOpalieHusi C BeIIeCTBaMH B COOTBETCTBUMU C
WHCTPYKIUSMH 110 BBITIOJTHCHHUIO JIAOOPATOPHBIX XUMUYECKHX ONBITOB IO TOJIYYCHUIO |
coOMpaHnio Ta3000pa3HBIX BEMIECTB (BOJOPOJa U KHUCIOPOJA), TPUTOTOBJICHUIO PACTBOPOB C
OTIPENIETICHHON MAacCOBOM J0JIell pacTBOPEHHOI'O BEIIECTBA, IUTAHUPOBATh W IMPOBOJUTH
XUMUYECKHE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C IMOMOIIBIO
MHIUKATOPOB (JakMyc, (heHondTanent, METUIOPaHK U APYTHe).

K koHmy oOydenus B 9 kimacce y oOygaromerocss Oymay COpPMHUPOBAHBI CIEAYIOIIHE
MpeIMETHBIEC PE3yIbTAThl IO XUMUH:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHUX TOHSTHH: XUMHUYECKHI D3JIEMEHT, aToM,
MOJIEKYJa, HMOH, KAaTHOH, AaHHWOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BaJICHTHOCTD,
AIIEKTPOOTPHUIATENILHOCTD, CTENEHb OKHUCICHHS, XUMHYECKas peaklus, XUMHUYECKas CBA3b,
TeIrI0BOM 3 GEeKT peakiiu, MOJb, MOJSIPHBII 00bEM, PacTBOP, JIEKTPOIUTHI, HEITEKTPOIUTHI,
ANIEKTPOJIUTUYECKAST JTUCCOLIMALIMSA, pEaKUUd HOHHOrO OOMeHa, KaTajau3aTop, XHMHUYECKOe
paBHOBecHe, OOpaTUMble W HeoOpaTUMblE pEaKLUUU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIbHbBIE
peaKiuu, OKHCIUTENb, BOCCTAaHOBUTENb, OKHCICHHE U BOCCTAHOBJICHHME, aJJIOTPOIUS,
aM(pOTepHOCTb, XUMUYECKas CBS3b (KOBAJIEHTHAs, MOHHAs, METa/In4yecKasi), KpUCTAJUIMYECKas
pelieTka, KOppO3Usl METajioB, CIUIaBbl, CKOPOCTb XHMMYECKON peakuuu, MpeaesibHO
nonyctumas koHnueHtpanus [IJIK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX IMOHATUA M MPUMEHATH ITH
MOHATHS NP OMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

WCIOJIb30BAaTh XHUMHUYECKYI0 CHUMBOJMKY U1 COCTaBlieHHUs (OpMyNn BEUIECTB H
YPAaBHEHUN XUMUYECKUX PEAKLIUM;

OTIPEIEeINIATh BAJIGHTHOCTh M CTETIEHb OKHCIICHUS! XMMHUYECKUX 3JIEMEHTOB B COCTUHEHHSIX
pPa3IMYHOTO COCTaBa, MPUHAMJIEKHOCTh BELIECTB K OINPEAEICHHOMY KJIACCy COEAUHEHUU 10
dbopmMynam, B XUMUYECKOH CBSA3M (KOBAJICHTHAs, NOHHASI, METAJUITMUECKasi) B HEOPraHMUECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHYECKOH (opmyrne, xapakTep cpelbl B BOJHBIX PAacTBOPAx
HEOPraHNYECKUX COSAMHEHU, TUI KPUCTATNINYECKON PEeIIETKU KOHKPETHOTO BEIIECTBA,

packpbiBath cmbich [lepuoanueckoro 3akona J[.M. MenaeneeBa u JeMOHCTPUPOBATH €TO
MOHMMAaHKe: OMHUCHIBATh W XapakTepu3oBaTh Tabmuunylo ¢opmy llepuoamueckoit cucTeMbl
XMUMHYECKUX AJIEMEHTOB: pazNiuyarh MOHATHS «TJaBHas moArpymnmna (A-rpymnma)» u «moOodHas
noarpynna (b-rpymma)», maneie ¥ OOJbIINE MEPHOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHIE
UMEIOTCS B TEPUOJMYECKON TalnHIle, C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB U 3apsij sapa, oOIiee YUCIOo dIIEKTPOHOB U paclpeiefieHHe Ux



10 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB
U UX COEIMHEHUH B IIpelenax MajblX MEPUOJ0B U TJIaBHBIX HNOAIPYIII C YYETOM CTPOEHMS MX
aTOMOB;

KJIacCu(UIMPOBATh XUMHUYECKUE DJIEMEHTHI, HCOPTaHMYECKUE BEIIECTBA, XUMHUYECKHE
peaknuu (TI0 YUCITy ¥ COCTAaBY y4acTBYIOIIMX B PEAKLMHU BEIECTB, MO TEIJIOBOMY 3 (deKTy, 10
M3MEHEHUIO CTENEHE OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (ONHCHIBaTh) oOmmMe W crenu(uyeckne XHUMHUYECKHE CBOHCTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, NOJITBEPKIasi ONKUCAHUE IPUMEpPaAMHU MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUI COOTBETCTBYIOIIMX XMMUYECKUX PEAKLINAN;

COCTaBJISITh YPAaBHEHUS JJIEKTPOJHUTHUYECKOW AUCCOIMALAM KHCIOT, IIEJIOYEH U COJIEH,
MOJIHBIE M COKpAILCHHBbIE YPaBHEHHS pEaKUMi HOHHOTO OOMEHa, YpaBHEHHUS peaKlui,
MOATBEPXKIAIOLIUX CYIIECTBOBAHHE T'€HETUYECKOM CBS3M MEXKJYy BEIIECTBAMH pPa3IMYHBIX
KJIaCCOB;

pPacKpbIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIMH MOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKiuii;

MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAIlIEHUN B Pa3IMUHBIX YCIOBUSX;

BBIYHCIISATE OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMeHTa 1o (hopMylie COeTMHEHNs, MaCCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MIPOBOJUTH PACUETHI 110 YPaBHEHUIO XUMUYECKOM peaKIuy;

coOmogaTh IpaBuia MOJb30BAHMUA  XUMHMUYECKOW mocynod U 1abopaTOpHBIM
o0opyJ0oBaHueEM, a TaKXKe MpaBuiIa 0OpaleHNsl C BEECTBAMU B COOTBETCTBUU C HHCTPYKLUSAMU
[0 BBIMOJHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB 10 MOJYYEHHIO U COOMpaHMIO
ra3000pa3HBIX BENIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

IIPOBOJUTH PEAKLMH, MOATBEPKAAOINE KAa4YEeCTBEHHBIM COCTaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OMNBITHBIM IYTEM XJIOPUAOPOMHI-, HOIUIA-, KapOoHaT-, ¢ocdaT-, CUIUKaT-,
cynb(dar-, TUAPOKCUJ-MOHBI, KAaTHOHbBI AMMOHMS W  HMOHBl HW3YyYEHHBIX METaJlIOB,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIIEPALlMM MBICIUTEIBHON [EATEIBHOCTH — aHAlIW3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATU3ALNIO, BBISBICHHE TPUUYMHHO-CIIEICTBEHHBIX CBSI3€H — A
U3Y4YCHHUsl CBOMCTB BEIECTB U XMMHUYECKUX PEAKLUM, €CTECTBEHHO-HAYyYHbIE METO/IbI IIO3HAHUS
— HabJI0IeHue, U3MEpEeHHe, MOAETIMPOBAHNE, SKCIICPUMEHT (peallbHbIA U MBICJICHHBIH).

TEMATUYECKOE IJIAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA
AKAJIEMAYECKHX YACOB, OTBOJUMbBIX HA OCBOEHUE KAMXKJIOW TEMBI
YYEBHOT'O MPEJIMETA, YYEBHOT'O KYPCA (B TOM YACJE BHEYPOUHOM

NEATEJLHOCTH), YYHEBHOT'O MOJY.JISI, U BO3MOKHOCThH
WCIOJIL3OBAHMS MO
3TOI TEME DJEKTPOHHBIX (IIM®POBBIX) OBPA3OBATEJBLHBIX PECYPCOB,
ABJSIIOLNXCS YYEBHO-METOJIMYECKUMU MATEPHAJIAMA
(MYJbTUMEJIUMHBIE IPOTPAMMOBI, DJIEKTPOHHBIE YYEBHUKHU U
3AJJAYHUKH,
YJIEKTPOHHBIE BUBJINOTEKH, BUPTY AJILHBIE IABOPATOPUM, UTPOBBIE

MMPOTPAMMBI, KOJUIEKIIUM LIM®POBBIX OBPA3OBATEJILHBIX PECYPCOB),

MCHOJIL3YEMBIMU JJISI OBYUYEHMS 1 BOCITUTAHUS PA3JIMYHBIX TPYITT
MOJIL30BATEJIEMN, MPEJACTABJEHHBIMHY B DJJEKTPOHHOM (LIM®POBOM)

BUJIE



U PEAJIN3YIOIIUMHU JUJAKTUYECKUE BO3MOKHOCTH UKT,
COJIEP’)KAHUE
KOTOPBIX COOTBETCTBYET 3AKOHOJIATEJIbLCTBY OB OBPA30BAHUM.

8 KJIACC
Ne HanmeHoBaHue pa3/iesioB u TeM KonmuectBo wacos DJIeKTPOHHBIC
/11 IpOrpaMMbI Bcero | Kontp | IlIpakr (mudpoBsie)
OJIBHBI | HMYECK oOpa3oBarebHbIC
e ue pecypcsl
paboTel | paboT
bl
Paznen 1. IlepBoHayaibHble XUMMUYECKHE TIOHATHSA
1.1 | Xumus — BakHas 007acTh 5 2 bubmmoreka [JOK
€CTECTBO3HAHUS U MPAKTUICCKOU https://m.edsoo.ru/7f418
JIETEIILHOCTH YEJIOBEKa 37c
1.2 | BemiecTBa M XUMHUYECKUE PEAKIINN 15 1 bubnuoreka [IOK
https://m.edsoo.ru/7f418
37c
Hroro mo paznmeny 20

Paznen 2. Baxkneiinme npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

2.1 | Bo3ayx. Kucnopon. [lonsrue 06 6 1 bubnuoreka [JOK
OKCHIaxX https://m.edsoo.ru/7f418
37c
2.2 | Bogopoa.Ilonarue o Kuciaorax u 8 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f418
37c
2.3 | Boxa. PactBopsl. [lonstre 06 5 1 1 bu6moreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f418
37¢
2.4 | OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [JOK
HEOPraHUYeCKUX COEAMHEHUI https://m.edsoo.ru/7f418
37c
Hroro mo pazueny 30

Pa3nen 3. [lepuoguyecknii 3axoH u [lepuoanyeckasi cucteMa XUMHYeCKHX 3j1eMeHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. XUMHYECKasi CBA3b. OKHUCJINTEIBHO-
BOCCTAHOBHTEJIbHbIE peaKIIUH

I[TPOTPAMME

3.1 | Ilepuoauyeckuii 3aK0H U 7 bu6mmoreka [JOK
[Teproauyeckas cucrema https://m.edsoo.ru/7f418
XUMHYECKUX 3emeHToB Jl. W. 37c
Menneneera. CTpoeHHe aToma

3.2 | XuMuuecKas CBS3b. 8 1 bubmuoreka [JOK
OxuciauTensHo- https://m.edsoo.ru/7f418
BOCCTAHOBUTEJIbHBIE PEAKIIUU 37¢c

Hroro no pazneny 15 bubnuorexa [IOK

https://m.edsoo.ru/7f418
37c

Pe3epBHOE Bpems 3 bubnuorexa [IOK

https://m.edsoo.ru/7f418
37c

OBIIEE KOJIMYECTBO YACOB I1O 68 4 6

9

KJIACC
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Ne HanmenoBanue pas3znenos u TeM KousmmuecTBo yacos ONEeKTPOHHBIE
/i MIPOrpaMMbI Bcero | Kontp | [Ipaktn (mudpoBkIe)
OJIbHBI | YECKHE 00pa3oBareibHbIC
e paboTsl pecypchl
pabot
bl
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIIuu
1.1 | [loBTOpeHue u yrirydiaeHne 3HaHUH 5) 1 bubnuorexa [JOK
OCHOBHBIX Pa3JIelioB Kypca 8 https://m.edsoo.ru/7f41a
KJjacca 636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuorexa [JOK
XAMHUYECKHX peaKInit https://m.edsoo.ru/7f41a
636
1.3 | DnexTponuTHYeCKast AUCCOIUAITHSL. 8 1 1 bubmuoreka [JOK
XUMHUYECKUE PEaKIUH B pacTBOpax https://m.edsoo.ru/7f41a
636
Hroro no pazneny 17
Pa3nen 2. HeMeTanabl M UX COeTMHEHUSI
2.1 | O6uias xapakTepUCTHKA 4 1 bubnuoreka [JOK
XUMUYECKUX d1eMeHTOB VIIA- https://m.edsoo.ru/7f41a
rpynmsl. [anoreHsr 636
2.2 | OOmias xapakTeprCTHKA 6 bubmorexa [IOK
XUMHYECKHX 31eMeHTOB VIA- https://m.edsoo.ru/7f41a
rpynnel. Cepa 1 €€ CoeMHEHUS 636
2.3 | OOmmas XxapaKTepHCTHKA 7 1 bubnurorexa [JOK
XHUMHYECKHX DJIEMEHTOB VA- https://m.edsoo.ru/7f41a
rpynnsl. A30T, pocdop u ux 636
COCJTMHEHUS
2.4 | OGmas XxapaKTepHCTHKA 8 1 2 bubnurorexa [JOK
XHUMHYECKHX 31eMeHTOB [VA- https://m.edsoo.ru/7f41a
Trpynmbl. YTIEpo M KPEMHUN U UX 636
COCJTMHCHUS
Hroro mo pazueny 25
Pasznen 3. Merasiibl 4 UX COeIMHEHUS
3.1 | O0uue cBo¥CcTBa METAIIOB 4 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a
636
3.2 | Baxwueiinme MeTaIbl ¥ UX 16 1 2 bubmuoreka [JOK
COEMHEHUS https://m.edsoo.ru/7f41a
636
Utoro mo pazneny 20
Pa3nen 4. Xumus n okpy:kaomas cpeaa
4.1 | BerecTBa U MaTepHasbl B )KU3HA 3 bu6mmoreka [JOK
YeoBeKa https://m.edsoo.ru/7f41a
636
Wroro no pazneny 3
Pe3epBHOE Bpems 3 bubnuorexa [IOK
https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO YACOB I1O 68 4 7
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Hoypoqﬂoe INIAHUPOBAHHE

IIpuiaoxenne 1

8 KUIACC
Ne | Tema ypoka KonunuectBo uacos Hara ONEeKTPOHHBIE 1 poBbIe
/11 Bcero | Kontponbenbie | [Ipaktnueckue M3y4eHHUs | oOpa3oBaTeNbHBIE PECYPChI
paboThl paboThl
1 [Ipeamer xumuu. Posib XUMHM B KU3HU YEJIOBEKA. 1 bu6mmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITonaTtue o MeTo1ax MO3HAHUS B XUMHUHU 1 bubmmoreka [IOK
https://m.edsoo.ru/ff0d227e
e N 1 B LOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)
4 Uuctele BemecTBa U cmecH. CriocoObl pa3aeneHus 1 bubnnorexa [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [Tpaktuueckast padbota Ne 2 «Paznenenne cmeceit 1 1 bubnuorexa [JOK
(Ha mpuMepe OYMCTKH TOBAPCHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI 1 MOJIEKYJIBI 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢
7 XUMHUYECKHE  DJIIEMEHTBHl.  3HAaKd  (CHMBOJIBI) 1 bubnuorexa [JOK
XHUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTblie U Cl0KHBIE BENIECTBA 1 bubnmuoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubnmuoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 | 3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKast BuGnuotexa LIOK
dbopmyna. BaneHTHOCT aTOMOB  XHMHUYECKHUX 1 https://m.edsoo.ru/ffod2eae
JJIEMEHTOB
11 | OrHocuTenbpHag aToMHass Macca. OTHOCHUTEIbHAs 1 bu6mmoreka [JOK
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 | MaccoBas fm0oisi XMMHUYECKOTO  JJIEMEHTa B 1 bubnunoreka [JOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemectBa. Monbs. MonsipHas macca 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230
14 | ®uzuyeckue U XUMHYECKUE SIBIICHHS. XHMHUYCCKAs 1 bu6mmoreka [JOK

peakuus

https://m.edsoo.ru/ff0d37fa
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15 | Ilpu3Haku U YCIIOBHUS MPOTEKAHUSI XUMHUYECKHX bubnuorexa [JOK
peakuuii https://m.edsoo.ru/ff0d3al16
16 | 3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKUE bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 | Beruncienusi KoJIMYECTBA, MAacChl BEIIECTBA IIO bu6mmoreka [IOK
YPaBHEHUSIM XUMHUECKHX PEAKIUI https://m.edsoo.ru/ff0d5708
18 | Knaccuduxarnms XUMUYECKUX peakiuit bubnuorexa [JOK
(coeMHEHUS, PA3IOKEHHUSI, 3aMEIIECHHS, 0OMEHa) https://m.edsoo.ru/ff0d3f34
| Ocobitomme s enerenamisaia swamii o Teve: Bubmiorera LIOK
. " ' https://m.edsoo.ru/ff0d40c4
BermecTBa 1 XuMHu4ecKrne peakiuu
20 | KonrtponbHas paborta Nel mo Teme «BemectBa u bubmoreka [IOK
XAUMHUYECKHE PEaKIHm)» https://m.edsoo.ru/ff0d4290
21 | Bozmyx — cMmech razoB. CocraB Bo3myXxa. bubnnorexa [JOK
Kucnopog — anement u npocroe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
22 El)mnqecxne U XUMHUYECKHE CBOI/ICTBle_[ Kncnopogla6 BuGmuotexa LIOK
peaknmuyu OKHUCIeHHs, TopeHue). [loHsTHE O https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 | CriocoObl MoTy4eHHsT KHCJIOpoa B J1abopaTopuu 1 bubnuorexa [JOK
POMBIILICHHOCTH. [IpuMeHeHne KucIopoia https://m.edsoo.ru/ff0d497a
24 | TeroBoit A3d(HEeKT XUMHYECKOW pEeaKIiH, IIOHIATHE Bubnorexa [IOK
0O TCPMOXHMHYECKOM  YpaBHEHHH, 3K30- U https://m.edsoo.ru/f0d4790
SHJIOTEPMHYUECKUX PEAKIUIX
25 | TommmuBo (HedTh, yroiabr M MeTaH). 3arps3HEHUE bubmuorexka [JOK
BO3/1yXa, CIIOCOOBI €ro MpeI0TBPAIICHHUS https://m.edsoo.ru/ff0d4c4a
26 | [Ipaktuueckas padota Ne 3 o teme «llonyuenue u bubnunorexka [JOK
coOupaHue KUCIOPO/a, H3yUeHHE ero CBONCTBY https://m.edsoo.ru/ff0d4ae2
27 | Bomopog — »2JeMEHT W TPOCTOE BEIIECTBO. bu6mmoreka [IOK
Haxosxnenue B npupoie https://m.edsoo.ru/ffod4dd0
28 | dusnueckre U XMMHUYECKHE CBOWCTBA BOAOPOJA. bubnuoreka [IOK
[TpumeneHue BoI0poIa https://m.edsoo.ru/ffod4dd0
29 | [loHsATHE O KUCIIOTAX U COJIAX bu6mmoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 | CnocoOsl moy4eHust BOJOPO/a B 1a00paTopuu bubnuorexa [IOK
https://m.edsoo.ru/ff0d4dd0
31 | Ilpaktuueckas padora Ne 4 o teme «Ilonyuenue u bubnuorexa [IOK
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coOMpaHue BOJIOPO/Ia, U3Y4EHHUE €ro CBONCTBY

https://m.edsoo.ru/ff0d4f42

32 | MonspHslii 005€M ra3oB. 3akoH ABOTaIpO bubmuorexa [IOK
https://m.edsoo.ru/ff0d542e
33 | Beruncienus o0bEMa, KOJIMYECTBA BELIECTBA ras3a BuGorexa [IOK
M0 €r0 M3BECTHOMY KOJMYECTBY BEIIECTBA HIIU https://m.edsoo.ru/Ff0d55a0
00BeMy
34 | Boruncnenus 0OBEMOB rasop 10  ypaBHEHHIO BuGorexa [IOK
peakuy Ha OCHOBE 3aKOHAa OOBEMHBIX OTHOIICHHI https://m.edsoo.ru/ffod5708
ra3oB
35 | ®usnueckue U XUMHUYECKHAE CBOMCTBA BOIBI bubnuorexa [JOK
https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBanui. [ToHsTHE 00 MHAMKATOpAX bubnmoreka [JOK
https://m.edsoo.ru/ff0d59e2
37 | Boma kak pactBopurenb. HackimeHHble W© Bubmiorexa [[OK
HEHACHIIIEHHBIE  pacTBOpbl.  MaccoBasi 107 https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PacCTBOPE
38 | Ilpaktuyeckass pabora Ne 5 1o _Teme BuGmuotexa LIOK
«HpI/IrOTE)BJIeHIEe pacTBOpoB € ONPENIENCHHON https://m.edsoo.ru/ffod5eba
MacCcOBOM JI0JIell paCTBOPEHHOTO BEILIECTBAY
39 | KontponbeHas pabora Ne2 mo Tteme «Kucmopon. bubnuorexa [JOK
Bomopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 | Okcuapl: cocTaB, KIacCH(pUKAIIK, HOMEHKIIATypa bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e
41 | Ilony4yeHre U XMMHUYECKHE CBOWMCTBA KHUCIOTHBIX, bubmuorexka [JOK
OCHOBHBIX M aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 | OcHoBaHMUSA: COCTaB, KJ1accuuKausi, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 | [lonydyeHue U XUMUYECKHE CBOMCTBA OCHOBAHMIA bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: cocTaB, Kiaccu(ukalysi, HOMEHKIaTypa bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2
45 | IlomydyeHue U XUMHUYECKUE CBOMCTBA KMCIIOT bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2
46 | Comu  (cpemHue):  HOMEHKJIATypa,  CHOCOOBI bubnuorexa [IOK
MOJTy4EHHUsI, XHMHUECKUE CBOICTBA https://m.edsoo.ru/00ad9474
47 | Ilpaktuueckass ~ pabora  Ne 6.  Pemenue bubnuorexa [IOK
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OKCIICPUMCHTAJIbHBIX 3aJa4 IO TCMC «OCHOBHBIC
KJIaCCbl HCOPraHNMYCCKUX COGI[PIHCHI/Iﬁ»

https://m.edsoo.ru/00ad9b7c

48 | I'enernueckas CBSI3b MEXY KJlaccaMu bubnuorexa [JOK
HEOPraHUYeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 | OGoOmieHNe W CHCTEMAaTH3alus 3HAHUH 10 TeMe: bubmmoreka [JOK
"OCHOBHBIC KJIACChl HEOPTaHMYECKUX COCAMHEHUI" https://m.edsoo.ru/00ad9ch2
50 | Konrponpnas padora Ne3 mo Teme "OCHOBHEIC bubnuorexa [JOK
KJIACChl HEOPTaHMYECKUX COCAUHCHUI" https://m.edsoo.ru/00ad9ela
51 | IlepBbIe MOMBITKH KIacCU(DHUKAIIMN XUMHIECKUX
BJIGPMGHTOB. [Tonsitre (bo Iipynnax CXOJ/IHBIX bubmorexa [TOK
https://m.edsoo.ru/00ad9ffa
HIIEMEHTOB
52 | Ilepnoanueckuii 3akoH u [leproamueckasi cucrema bubnnorexa [JOK
xuMudeckux snemenToB JI. . Menaeneesa https://m.edsoo.ru/00ada52c
53 | [leprobI, TPYIIIIBI, TTOATPYIIITHI bubnuotexa [JOK
https://m.edsoo.ru/00ada52c
54 | Ctpoenne aromoB. CocTraB aTOMHBIX  sIziEp. bubnuorexa [JOK
H3oToms! https://m.edsoo.ru/00ada342
P rovenmos Mepmommaecsoi encrevss 1 1L BuGaoresa LIOK
' ' https://m.edsoo.ru/00ada6bc
Meuneneena
" | nononcnmo 5 Tepuosmeoxoi cnerewe 1 11 BuGmnoresa LIOK
T https://m.edsoo.ru/00ada824
Meupeneena
57 | 3nauenue Ilepuoanueckoro 3akoHa ass pasBUTHA Bubnmorexa [IOK
Hayku U npaxktuku. [[. 1. MenneneeB — y4y€HBbIN, https://m.edsoo.ru/00adad6e
MeAaror U rpakIaHuH
58 | DneKTPOOTPULIATEIBPHOCTh AaTOMOB  XUMHYECKUX bubnunoreka [JOK
SIIEMEHTOB https://m.edsoo.ru/00adaab8
59 | MoHHas XuMHYeCKas CBSI3b bu6mmoreka [JOK
https://m.edsoo.ru/00adac34
60 | KoBanenTHas moysipHasi XMiMU4ecKas CBSI3b bubnunoreka [JOK
https://m.edsoo.ru/00adaab8
61 | KoBaneHTHas HemosspHas XUMUYECKasl CBSI3b bubnunoreka [JOK
https://m.edsoo.ru/00adaab9
62 | CTereHb OKHUCIICHUS bu6mmoreka [JOK

https://m.edsoo.ru/00adae28
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63 | OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1 bubmmoreka [JOK
https://m.edsoo.ru/00adb076
64 | OkuCIUTENN U BOCCTAHOBUTEIN 1 bubnuorexa [JOK
https://m.edsoo.ru/00adb076
65 | KonrponsHas pabora Ne4 mo teme «CtpoeHue 1 1 bubnuorexa [JOK
aToMa. XUMHUYECKasl CBSI3b» https://m.edsoo.ru/00adb486
66 | O0oOmeHre W cHUCTEMaTH3allvs 3HAHWKN 0 TeMeE: 1 bubnmoreka [JOK
"Xumuueckasi CBs3b." https://m.edsoo.ru/00adb33c
67 | O6oOImeHre W cUCTEMaTH3allUs 3HAHUKM 0 TeMe: 1 bubnuorexa [JOK
"OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIC PeaKIInu" https://m.edsoo.ru/00ad9ch?2
68 | UroroBas xomIuiekcHast paboTa 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 6
9 KVIACC
No | Tema ypoka KonnuecTBo 4yacoB Hata DIIEeKTPOHHBIE nudpoBsie
/T Bcero | Koutponsabie | Ilpaktudeckne | M3ydeHUs | 0Opa3oBaTelbHbIE PECYPCHI
paboThI padoThI
1 [Tepuonuueckuii 3akoH. Ilepuoanueckas cucrema 1 bubanorexa HOK
xuMuueckux 3aemenToB JI. . Menaeneesa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX 1 bubnuoTeka HOK
AIIEMEHTOB TEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPraHHMYECKUX 1 bubnuoreka LHOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMu4deckou CBS3M M THUIBI KPUCTAILTMYECKUX 1 bubnuoreka LHOK
pemeToOK https://m.edsoo.ru/00adbac6
5 KontponeHast padora Nel mo teme «IloBropenue u bubnuoreka [HOK
yriryOlieHre 3HaHUK OCHOBHBIX Pa3JeNioB Kypca 8 1 1 https://m.edsoo.ru/7f41a636
KJ1acca
6 Knaccugukarus XMMHMYECKUX  pEakuuil 1o 1 bubnuoreka [HOK
Pa3NIUYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
7 [loHATHE O CKOpPOCTH XMMHYECKOM  PEAKLUU. 1 bubnuoreka [HOK

IIoHsTHE O TOMOT€HHBIX U TCTCPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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Ilonatne o xmmuueckoM paBHOBecuH. DakTOpHI,
BIIMSIOIIME HA CKOPOCTb XUMUYECKOW PEaKUHH U
IIOJIOKEHHUE XMMUYECKOTO PaBHOBECHUS

bubnnoreka HOK
https://m.edsoo.ru/00adc28c

9 OKHCIIUTENTEHO-BOCCTAHOBUTEIBHBIC PEAKITUN bubnuoteka HOK
https://m.edsoo.ru/00adcade
10 | Teopus 3nekTpoauTHYECKOM nuccormanuu. CHuabHBIE bubnuoteka HOK
U cia0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 | MoHHbIe ypaBHEHUS peaklUii bubnuoreka [HOK
https://m.edsoo.ru/00add448
12 | XuMHUeCcKHe CBOMCTBA KUCJIOT U OCHOBAHHUI B CBETE bubmmoteka [HOK
peCTaBICHUN 00 AJIEKTPOJIUTHUECKON https://m.edsoo.ru/00add5d8
JMCCOTIMAIINT
13 | Xumuueckue CBOMCTBA coyen B CBETE bubnmmoreka [HOK
peaCTaBICHUIN 00 AIIEKTPOJIUTHYECKON https://m.edsoo.ru/00add8b2
JMCCOTIMAIINT
14 | TlonsaTue o rugponIn3e conei bubnuoreka HOK
https://m.edsoo.ru/00add9d4
15 | OGoOmieHre U CUCTEMATU3alMs 3HAHUM TIO TEMe: bubnuoreka HOK
«DNCKTPOIUTHYECKAS  TUCCOIHAINS. XUMHUCCKHUE https://m.edsoo.ru/00addd12
pEaKIu B PacTBOpaxX»
16 | [Ipaktuueckas  pabota  Ne 1. «Pemenune bubnuoteka [HOK
AKCIIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
17 | KontposbHas pabota Neo2 o TeMe bubnuoTeka [HOK
«ONEKTPOJIMTHYCCKAST TUCCOIUAIMSA. XUMHUYECKHUE https://m.edsoo.ru/00addecO
pEaKIMU B PaCTBOPaX»
18 | OOmas XxapakTepuUCTHUKa TaJlOreHOB. XHMHUYECKHE bubnuoreka HOK
CBOMCTBA Ha IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 | XunopoBomopon. ConsiHasi KHCIOTa, XHUMHUYECKHE bubnuoreka LIOK
CBOWCTBA, MMOJy4YCHHE, TPUMEHCHUE https://m.edsoo.ru/00ade104
20 | IIpaktuyeckas pabora Ne 2 mo teme «llomyuenue bubnuoreka [HOK
COJITHOM KUCIIOTBI, U3yYCHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 | BeruucneHus no ypaBHEHUSIM XUMHUYECKUX PEAKIIMM, bubnuoreka [HOK
€CJIM OJIUH U3 PeareHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
22 | O0mas xapakTepUCTHKa 3JIeMEHTOB VIA-Tpynibs bubnuoreka [HOK
https://m.edsoo.ru/00ade64a
23 | AmnotponHble Moaudukanuu cepbl. HaxoxneHue bubnuoreka [HOK
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Cepbl U €€ COEIMHEHUN B INpuUpoAe. XUMHUYECKHE
CBONCTBA CEPBI

https://m.edsoo.ru/00ade64a

24 | CepoBonopoi, CTpoeHHEe, PU3NICCKIE U XUMUYECKUE bubnuoreka HOK
CBO#CTBA https://m.edsoo.ru/00ade802

25 | Okcupbl ceppl. CepHast Kuciota, (u3nyecKue W bubnuoreka [HOK
XUMHUUYECKHE CBOMCTBA, IPUMCHEHHE https://m.edsoo.ru/00adea28

26 | XuMu4ecKne  peaklHuH, JIeKallue B  OCHOBE bubnnoreka HOK
MOPOMBIIUIEHHOTO ~ CHOCO0a  TMOJYyYeHHs  CepHOMU https://m.edsoo.ru/00adec8a
KHACJIOTBL. XMMHYECKOE 3arps3HEHUE OKPYKAIOMIEH
Cpebl COSMHEHUSIMH CEePBI

27 | Bpluncienue MaccoBOW JIONM BBIXOAA TPOJIYKTa bubnuoreka [HOK
peaknuu https://m.edsoo.ru/00adec8a

28 | OOmias xapaKTepUCTHKA DJIEMEHTOB V A-TPYIIIHL. bubnuoteka [HOK
A30T, pacmpocTpaHeHHe B Mpupoje, GuU3ndecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA

29 | Ammuak, ero usndeckne W XUMHUYECKHE CBOICTBA, bubnuoreka [HOK
MOJTy4EHHE ¥ TPUMEHEHHE https://m.edsoo.ru/00adf004

30 | [Ipaktuueckas pabora Ne 3 mo teme «llomydeHue bubnuoteka [HOK
aMMHaKa, U3y4eHHe ero CBOMCTBY https://m.edsoo.ru/00adf180

31 | A3oTHas KHCIIOTa, €¢ (U3HYECKHE W XHUMHUYCCKHE bubnuoteka [HOK
CBO#CTBA https://m.edsoo.ru/00adf306

32 | Ucnonp30BaHUE HUTPATOB M COJICH aMMOHHS B bubnuoreka HOK
KayecTBE MHUHEPAIbHBIX yI0OpeHui. XHUMHUYECKOE https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COCITUHEHUSIMHU
a3ora

33 | ®ochop. Oxcua dochopa (V) u  dochopras bubnuoreka HOK
KHCIOTa, (U3MYECKHME W XHMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyYCHUE

34 | Ucnonb3oBanue pocdaTtoB B KaueCTBE MUHEPATIBHBIX bubnuoreka [HOK
yaoOpeHuii.  3arps3HEHHWE  MPHUPOJHOW  Cpeabl https://m.edsoo.ru/00adfc20
dbocdaramu

35 | Yraepona, pacnpocTpaHeHue B Npupoje, puzndeckue bubnuoreka [HOK
Y XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 | Okcuapl yriepoaa, ux GU3NUYECKUe U XUMUYECKUE bubnuoreka [HOK

CBOMCTBA. DKOJOTHYECKUE MPOOJIEMBI, CBSI3aHHBIC C
okcuzoMm yriepona (1V)

https://m.edsoo.ru/00adfebe
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37 | YronbpHas KHCIIOTA U €€ COJIH bubnuoreka HOK
https://m.edsoo.ru/00ae006¢
38 | Ilpaktuueckas padora Ne 4 o teme "llonydenue bubnuoreka [HOK
yriekucioro rasza. KavecTBeHHas peakuuss Ha https://m.edsoo.ru/00ae027e
KapOoHaT-UOH"
39 | [lepBoHavanbHble TOHATHS 00  OpPraHMYECKHX bubnuoreka [HOK
BEIIIECTBAX KaK O COSJMHCHUSIX Yriiepoa https://m.edsoo.ru/00ae054e
40 | KpemHwmii u ero coeMHEHUS bubnuoreka [HOK
https://m.edsoo.ru/00ae080a
41 | Ilpaktuueckas pabora Ne S5. Pemenue bubnuoreka [HOK
IKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BaxHeiime https://m.edsoo.ru/00ae0bf2
HEMETAJITBI U UX COCTUHEHUSD)
42 | KontponpHas pabora Ne3 mo teme «BakHeimme bubnuoreka HOK
HEMETAJUTbI U MX COCTUHCHHSDY https://m.edsoo.ru/00ae0el8
43 | O0Omas XapakTepHUCTHKa XUMHYECKUX JJIIEMEHTOB — bubnuoteka HOK
MeTauIoB. MeTajuinyeckas CBsI3b M MeTaJlTHUeCcKast https://m.edsoo.ru/00ae103e
KpHUCTaJUIM4ecKas penetka. Gu3ndyeckre CBOMCTBA
METaJUIOB
44 | XuMUYeCKHe CBOMCTBA METAJLJIOB. bubnmoreka [HOK
DIEKTPOXUMHUYCCKHI PSI/T HAMPSLKEHUI METAILIOB https://m.edsoo.ru/00ae1156
45 | O6mue crmocoObl monaydeHus: MetaioB. CIiiaBbl. bubnuoteka [HOK
BbIunciieHus mo ypaBHEHHUSM XHMHUYECKUX PEaKIIHiA, https://m.edsoo.ru/00ae1156
€CITM OJIMH U3 PEAareHTOB COJICPKHUT MPUMECH
46 | IloHsATHE O KOPPO3UH METAJLIIOB bubnuoTeka [HOK
https://m.edsoo.ru/00ae1278
47 | llleno4yHble METAILIBI bubnuoTeka HOK
https://m.edsoo.ru/00ae14b2
48 | OkcuIpl ¥ TUAPOKCUIBI HATPUS U KaITUSI bubnuoreka LIOK
https://m.edsoo.ru/00ae14b2
49 | IllenoyHo3eMeNbHBIE METAIUIBI — KAJIbIIUKA U MarHHHA bubnuoTeka [HOK
https://m.edsoo.ru/00ae15e8
50 | Baxkneiimuye coequHEHUS KaJIbIUs bubnuoreka HOK
https://m.edsoo.ru/00ae15e8
51 | OGoOmeHre U cucTeMaTHu3alusl 3HaHUK 110 TeMe: bubnuoreka [HOK
"[llenounbie MeTAILITBI" https://m.edsoo.ru/00ael4b2
52 | XecTKkocTh BOJBI M CLIOCOOBI €€ YCTpaHEHUs bubnuoreka [HOK
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https://m.edso0.ru/00ae1886

53 | Ilpaktuueckas pabota Ne 6 mo teme "XKécTkocTh bubnunoreka [HOK
BOJIbI M METO/IbI €¢ yCTpaHeHUs" https://m.edsoo.ru/00aelae8
54 | AmoMuHUI bubnuoteka HOK
https://m.edsoo.ru/00aelc64
55 | AMdoTtepHBIe CBOWCTBA OKCUIA U THIPOKCHIA bubnuoteka HOK
https://m.edsoo.ru/00aelc64
56 | Keneso bubnmnoreka [HOK
https://m.edsoo.ru/00ae1d86
57 | Okcuapl, ruapokcuasl u conu xkenesza (1) u xenesa bubnmroreka [HOK
(D) https://m.edsoo.ru/00ae35e6
58 | Beruucienust mo ypaBHEHHSM XUMHYECKHX PEaKIIUH, bubnuoreka HOK
€CIIM OJWH W3 PEareHTOB JaH B H30BITKE WM https://m.edsoo.ru/00ae1750
COJICP)KUT TIPUMECH. BBIYHMCIICHUS MacCOBOH J0JH
BBIXO/Ia MTPOTYKTA PEAKITUN
59 | Beruucienust o ypaBHEHHSM XUMHYECKHX PEaKIIUH, bubnuoreka HOK
€CIIM OJWH W3 PEareHTOB JaH B H30BITKE WM https://m.edsoo.ru/00ae1750
COJEPKUT MpUMeECH. BbIuncCiieHHs MacCOBOM J10JIH
BBIX0/Ia MIPOTYKTa PEaKIIUU
60 | IIpakTuueckas pabota Ne 7. Pemenwue bubnuoreka HOK
SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHelime https://m.edsoo.ru/00ae3de8
METaJUTBl M UX COCIMHCHUS
61 | O0oOmene U cucreMaTu3alug 3HAHHKA 10 TEME: bubanorexa LHOK
«BaxkHelre METAIUIBI U UX COEIUHECHUSD) https://m.edsoo.ru/00ae14b2
62 | KontponbHas padora Ne4 mo teme «Baxueiiue bubnuoreka HOK
METAJUJIBI U UX COCIUHEHUS https://m.edsoo.ru/00ae14b2
63 | BemectBa u Marepuaiabl B TIOBCEJIHEBHOM JKHU3HH bubnuoreka LHOK
YeaoBeKa https://m.edsoo.ru/00ae3f50
64 | Xumuueckoe 3arps3HeHNe OKpYXKarollel cpe/ibl bubnuoreka [HOK
https://m.edsoo.ru/00ae4270
65 | Posb XuMuM B pelLIeHUH 3KOJIOTHYECKUX MPpoOIeM bubnuoreka [HOK
https://m.edsoo.ru/00ae4270
66 | OGoOmeHre U cucTeMaThu3alysl 3HaHWUK 10 TeMe: bubnuoreka HOK
"OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEaKIuu" https://m.edsoo.ru/0Oadcade
67 | O0CoOmeHne W CUCTEMATU3alMs 3HAHUM TI0 TEMe: bubnuoreka [HOK

"BI/I,Z[LI XUMHUYECKOM CBSI3U U THUIIBI KPpUCTAJTNIMICCKUX

https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00ad9cb2

IIpuioxenue 2
®opmbl ydera padoyeii NporpaMMbl BOCIIMTAHUSI 110 XHMHHM OCHOBHOI'O 001Lero

o0pa3zoBaHmusl.

1.BocnuTtanue rpakJaHCTBEHHOCTH, TaTPUOTU3MA, YBAKEHUS K IIpaBaM, cB00O1aM U
00513aHHOCTSIM YEJIOBEKA.

2.Bocrniutanue HpaBCTBEHHBIX UyBCTB U ATHUECKOTO CO3HAHUS.

3. Bocniutanue Tpyaoato0usi, TBOPUECKOTO OTHOLIEHHS K YUEHUIO, TPYAY, KU3HU.

4. ®opMHUPOBAHNE LIEHHOCTHOTO OTHOILIEHUS K 3/J0POBBIO U 3JJ0POBOMY 00pa3y *KU3HU.

5. BocnuTtanue 1IEHHOCTHOTO OTHOUIEHHS K MPHUpPOJE, OKpyKarolleld cpeze
(3KOJIOTHYECKOE BOCIIUTAHUE).

6. BocnuraHue 1IEHHOCTHOTO OTHONIEHHMS K  MpeKpacHoMy, (popmMupoBaHue
MIpe/ICTaBICHUH 00 SCTETUUECKUX UJIealIaX U LIEHHOCTSX (3CTETUYECKOE BOCITUTAHHE)

7. Bociutanue yBaxkeHHUs K KyJIbTYpe HapOJIOB pa3HbIX CTpaH

8. PazBuTHe pa3inuuHbIX POPM YUEHUUYECKOTO CaMOYIPaBICHUS;

9. ®opmMmupoBaHUE €AMHOW BOCIUTATEIHLHON aTMOC(hEphI MIKOJIBI, KOTOpasi CIOCOOCTBYET
YCIEIHOM COLMaNN3allii U JIMYHOCTHOMY Pa3BUTHIO peOeHKa, mejarora, poAauTess B yCIOBUIX
peanuzanuu ['OC.

10. dopmupoBaHUEe OJArONMPHUATHBIX YCIOBHH W BO3MOXXHOCTEH JUIsI TIOJHOIICHHOTO
Pa3BUTHUSA JUYHOCTH, ISl OXPAHBI 3I0POBbS U JKU3HU JIETEH;

11. @opMupoBaHUE YCIOBUM MPOSBICHUS W MOTHBAlMUM TBOPYECKOW aKTHBHOCTH
BOCITUTAHHHUKOB B Pa3JIMYHbIX c(hepax COLMAIBLHO 3HAYUMOM JesITeNIbHOCTH;

12.Pa3BuTHEe cUCTEMBI HEMPEPHIBHOTO 00pa3oBaHUsl; MPEEMCTBEHHOCTh YPOBHEU U
cTyneHeil 00pa3oBaHus; MOJIEP>KKa UCCIeI0BAaTENbCKON U IPOEKTHOM e TeIbHOCTH;

13.0OcBo€HHE U UCHOJIB30BAaHUE B PAKTUYECKOMN AESITEIIBHOCTA HOBBIX MEJArOTHYECKUX

TEXHOJIOTUM U METOJUK BOCIIUTATECILHOU pa6OTBI;



Ipuioxenue 3

Meto bl KOHTPOJISL:

Ilo mecmy xommpoas Ha smanax oOyueHus: TPEABAPUTEIbHBIA (BXOTHON), TEKYIIMA
(omepaTUBHBIN ), UTOTOBBIN (BBIXOJAHOM).

Ilo cnocoby oyenuganus: «OTMETOYHAS» TEXHOJIOTHS (TPAAULIMOHHAS), «KaYECTBEHHAS
TEXHOJIOTHS (COYeTaHHEe METoa HAOIIOIEHUs C SKCIIEPTHON OILICHKOM, T.€. YCBOMII — HE YCBOWII,
OBJIAJICNl — HE OBJIAJIC).

Ilo  cnocoby opeanuzayuu  KOHMpPOIA:  B3aUMOKOHTPOJb, KOHTPOJIb  YUMTEIS,
CaMOKOHTPOJIb.

Ilo sedywum ynxyusam: TMarHOCTUYECKUM, CTUMYITUP YOI, KOHCTAaTUPYIOITHH.

Ilo cnocoby nonyuenus uugopmayuu 6 xooe KOHMpOJA. YCTHBIA METOJ (BKJIIOYAET
OTpOCHI, coOeceIoBaHMs, 3a4€Thl), TUCbMEHHBINH METO/J| (UCIOJIb3YeT KOHTPOJIbHBIE, Pa3IMuHbIe
MPOBEPOUHBIE PAOOTHI), MPAKTHYECKUN METOJ (COCTOUT B HAONIOJCHHUE 3a XOJIOM BBITOTHEHUS
MIPaKTUYECKUX U JIaOOpaTOPHBIX padoT, a TAKKE MPOEKTOB).

®dopMBI KOHTPOJIA:

- cobecedosanue (HUCTIONB3YeTCS Ha BCEX OJTanax OOY4YeHHUs, IOMOTaeT
BBISICHUTBIIOHUMAaHHUE OCHOBHBIX IPUHIUIIOB, 3aKOHOB, TEOPUIl);

- yemuwiiionpoc  (ACHOJB3YIOTCSL sl ONEPAaTUBHOM  IPOBEPKH  YPOBHS
TOTOBHOCTH KBOCIIPUSTHIO HOBOTO MaTepHaia);

- camocmosamenvras paboma (ABIAETCS TUNWYHOM (QOPMOH  KOHTpPOIL,
[10/Ipa3yMEBAETBBINIOJHEHNE CAMOCTOSITEIbHBIX 3aJJaHU 6€3 BMELIaTeIbCTBA YUUTENS);

- NUCbMEHHAs KOHmMpONbHas paboma (NepedyeHb 3aJaHUd WM 3a7ad,

KOTOPBIEBBIIOJIHSIIOTCS B TUCBMEHHOM BUJIE);

- ouckyccusi (MOXKeT ObITh OpPraHM30BaHa Kak B MHUCbMEHHOH, Tak M B YCTHOH
¢dopme,ucnosb3yeT cCoueTaHue METOJIOB OIpoca U codece0BaHMs);

- HaOnooenue (IPUMEHSETCS Ha YpPOKax-MPaKTMKyMax M HOJpa3yMeBaeT
OTCIIE)KUBAaHHUE.

B ocHOBY mporpamMMbl IOJIOKEH npuHyun passusaroujeco obyyenus. OOydeHHE IO
JAHHOU nporpamme JIOITYCKaeT HCIIOJIb30BaHNE JJIEMEHTOB TEXHOJIOTHH
UHAMBUIyann3upoBanHoro oOydenuss A.C. I'panuukoili, 3doposvecbepezaiowjux mexunono2uil,
TEOPUHM AKTHBHU3aLMM IIO3HABaTENbHON JesaTenpbHOCTH IKoibHMKa T.M. IllamoBa u A.K.
MapkoBa, MNeJarorukd COTPYJHHYECTBA, TEXHOJIOTUH AU(p(EepeHIUPOBAHHOTO O0yueHMUs,
KOHIIETILMU TOATAHOro (hopMuUpoBaHHUs yMcTBeHHBIX neiictBuii I1.S.I'anbnepuna, paboT mo
JMYHOCTHO-OPUEHTHPOBaHHOMY 00yueHuto WM. SxumanckoihopMupoBaHust yMEHUI, HABHIKOM U

IMpUEMOB NPUMCHCHUA NPAKTUICCKUX 3HAHMH.



Kputepun 1 HOpMBbI OLICHKH 3HAHUHN 00YYAIOIIUXCS

1. Ounenka ycrHoro orsera.0Ormerka «5»;

- OTBET IOJIHBIN U MPABUJIBHBIA HA OCHOBAHUH U3Y4YEHHBIX TEOPUI;

- MaTepuall HW3JI0KEH B OIPEIACICHHOM JOTMYECKOM TMOCIEA0BATEIbHOCTH,
TUTEPaTypPHBIMSI3BIKOM;

- OTBET CaMOCTOSTCIIHHBIMN.

OtMeTKa «4»;

- OTBET MOJIHBIM U IPaBUJILHBIN HA CHOBAHUH U3YYEHHBIX TEOPH;

- MaTepuan M3J0KEH B ONPEACIICHHON JIOTUYECKOW IMOCIEI0BATEIBbHOCTH, MPHU
ATOMJIOMYIIEHBI JBE-TPH HECYIIIECTBEHHBIE ONTMOKU, UCITPABICHHBIC MO TPEOOBAHUIO YUUTEIIS.

OtMeTKa «3»:

- OTBET TOJHBIA, HO TIPH ATOM JOIMYIICHA CYIIECTBEHHAs OIMMOKAa WJIH OTBET
HEIIOJIHEIN, HeCBSI3HBIMN.

OTMmeTKa «2»:

- Mpu OTBETE OOHAPY)KEHO HEMOHWMAHUE YYalIUMCSI OCHOBHOTO COJEpPKaHUS
y4eOHOTO0 Marepuana WU JOMYIIEHbl CYIIECTBEHHBIE ONIMOKH, KOTOpBIE OOYUYArONIIMICS HE
MOKET UCIIPaBUTh MPHU HABOJAIIMX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OuneHkKa IKCepUMeHTAJbHbIX YMEHHUI.

- OreHKa CTaBUTCS Ha OCHOBAHWM HAOJIOJCHUS 32 yJAlIUMUCS W TMHCHbMEHHOTO
oTUeTa 3a

OtmeTKa «5»:

- paboTa BBINIOJIHEHA IIOJHOCTBIO M TPaBWIBHO, CICNAaHBl  IPABHIbHBIC
HaOJIIONEHU U

BBIBOJIBI;

- 9KCIIEPUMEHT OCYLIECTBIICH M0 TJIaHY C YY€TOM TEXHUKH 0€30MacCHOCTU U
paBuJI pabOTHI C BEIIECTBAMU U 000PYI0BAaHUEM;

- NPOSIBIEHBl OPraHU3aMOHHO - TPYJIOBbIE YMEHUs, MOIEPKUBAIOTCA YUCTOTA
paboyeromecta U NOPSAIOK (Ha CTOJIE, SKOHOMHO HUCIIOJIB3YIOTCS PEAKTHBBI).

OTtmeTKka «4».

- paboTa BBINOTHEHA MPABUIIBHO, CAETaHbl MPAaBUIbHBIE HAOMIOJCHHS U BBIBOIBI,
HO TIPHU 3TOM SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO W JTOMYIIEHBI HECYIIECTBEHHbIE OITMOKH
B paboTe ¢ BeulecTBaMu U 000PYJOBaHHEM.

OtMeTKa «3»:

- paboTa BBHIMIOJTHEHA MPABUJIBLHO HE MEHEE YeM HAIOJIOBUHY WM JOMYIIeHA

CYIICCTBCHHAA omuoKa B XO0JC OKCIICPUMCHTA B O6’B$ICHGHI/II/I, B O(I)OpMJ'ICHI/II/I pa60TBI, B



COOJIFOJICHUM TIPaBHJI TEXHMKH O€30TMacHOCTM Ha paboTe ¢ BelecTBaMH M 000pyIOBaHHEM,
KOTOpast UCIPABIISIETCS IO TPEOOBAHUIO YUUTEIIS.

OtMmeTKka «2»:

- JomylieHsl ABe (1 0o0Jiee) CYIIECTBEHHBIE OIMOKM B XOJ€: DKCIEPUMEHTA, B
00BsICHEHUH, B OPOPMIICHHM PaOOTHI, B COOJIFOICHUU TPABWI TEXHUKH OC30TIACHOCTH TIpH
paboTte c BemecTBaMH U 000pyJOBaHHWEM, KOTOPbIE yJaIUICS HE MOKET MUCHPABUTH AAXE MO
TpeOOBAHUIO YUUTEIIS;

- paboTa He BBINOJHEHa, y Y4Yallerocsi OTCYTCTBYET AKCIEpPUMEHTaJIbHbIE
YMEHHUS.

3. Ounenka yMeHuii pemiath pacueTHble 3agaun.OTrMerka «5»:

- B JIOTUYECKOM PpACCYKJEHHUM U pEIIEHUH HEeT OLIMOOK, 3ajaya peleHa
paIrMoHaTBHBIMCIIOCOO0M;

OTmerka «4»:

- B JIOTUYECKOM PACCYXJACHHUM U PELIEHUS HET CYIIECTBEHHBIX OMIMOOK, HO
3a/laya pelleHa HepalMOHaJIbHBIM CIIOCOOOM, WM JOMYIIEHO He 0oJiee JBYX HECYIIECTBEHHBIX
OmHuOOK.

OT1merka «3»:

- B JIOTHYECKOM pAacCY)KJIEHUU HET CYIIECTBEHHBIX OLIMOOK, HO [OIMYyIlIEHa
CYILIECTBEHHAsIONOKA B MAaTEMAaTUYECKUX PacUeTax.

OT1merka «2»:

- UMEETCsl CYIIECTBEHHBIE OIIMOKU B JIOTUYECKOM PACCY)KJICHUU U B PEIICHUU.

- OTCYTCTBHE OTBETa Ha 3aJlaHHUE.

4, OueHka NMCbMEHHBIX KOHTPOJBHBIX padoT.OTMeTKa «5»:

- OTBET IOJIHBIN U MPaBUIbHBIN, BO3MOXHA HECYIIIECTBEHHAs OIINOKA.

OT1meTka «4»:

- OTBET HEMOJHBIN WK AOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OIINOOK.

OtrMmeTKka «3»:

- paboTa BBIMOJHEHAa HE MEHEEe 4YeM HaloJOBHHY, JOMYyIIeHa OJHa
CyIIeCTBEHHAsI OIIMOKA U MIPH 3TOM JIBE-TPU HECYIIIECTBEHHBIE.

OT1MmeTka «2»:

- paboTa BHITIOJHEHA MEHBIIE YeM HAIOJIOBUHY HIIM COJIEPKUT HECKOIBKO
CYIIIECTBEHHBIX OIINOOK.

- paboTa He BHITIOTHEHA.

[Ipu orieHKE BHIMOTHEHHS MUCHMEHHOW KOHTPOJIHHOU padOThl HEOOXOAMMO YYUTHIBATH

TpeOOBaHUs eIMHOTO OporpahuiIeckoro pexxnuma.



5.

Ouenka TecTOBBIX padoT.

TGCTBI, COCTOSAIIUC U3 IIATH BOIIPOCOB MOJKHO HCIIOJIb30BATh IOCJIC U3YUYCHUS KAXKIOTO

Marepuana (ypoka). Tect u3 10—15 BOmpocoB HUCMONB3YETCS AJIA MEPUOTUUECKOTO KOHTPOJISL.

Tect u3 20—30 BompocoB HEOOXOAMMO HCIIOIB30BATh IS NTOTOBOTO KOHTPOJISL.

HpI/I OLCHMBAHWH UCIIOJIB3YCTCH CIICAYIOIIas MKajla: Jjd TCCTa U3 IATU BOIIPOCOB

6.

HET OIIMOOK — OIIEHKA «5»;
0JIHa OIIMOKA — OLICHKA «4»;
JIBE OITMOKM — OIICHKA «3»;

Tpu oHOKHM — otteHKa «2». /st Tecta u3 30 BOIIpoOCcoB:

25-30 mpaBWIIBHBIX OTBETOB — OmleHKa «5» - 100%-83%
19-24 npaBWILHBIX OTBETOB — OlleHKA «4» - 82%-67%
13-18 npaBUILHBIX OTBETOB — OIIEHKa «3» - 66%-50%

MeHbIe 12 mpaBUIIbHBIX OTBETOB — OIeHKA «2» -MeHee 50%

Ouenka pedepara.

Pedepat onennBaeTcs 1o cieayromM KpUTEPUSIM:

cobmoienre TpeboBaHMM K €ro 0(hOPMIICHHIO;

HEOOXOIUMOCTh U JIOCTATOYHOCTH ISl PACKPBITHS TEMbl NMPUBEICHHON B

TekcTepedepara nHpopMaIIHH;

pedepare;

yMEHHUE 00yJaromierocsi CB000IHO U3j1aratb OCHOBHBIC HIEH, OTPAKCHHBIC B

CIIOCOOHOCTH 06yqalomeroc;{ IIOHATH CYTb 3aJaBacMBbIX YJICHAMHU

aﬂeCTaHHOHHOﬁKOMHCCHH BOITPOCOB U C(i)OpMYJ'II/IpOBaTB TOYHBIC OTBETHI HA HUX.



OIIeHO'{HLIe MaTepHaJibl 8 ki1acc. XuMus

‘ 1 ‘ Urorosas xomiuiekcHas padboTa ‘

9 kaacc. Xumus

Ne HanmenoBanue padoTsl Hara

Hrorosas xomiuiekcHas padboTa

8 kaacc. Xumus
Hrorosas xomruiekcHasi paboTa

Bapuanm Ne 1
YacTts A.

1) O kHCIopo/Ie KaKk O MPOCTOM BEIIECTBE UJICT PEUb B YTBEPIKJICHHUH:Q)
KHCJIOPOJ BXOJUT B COCTAaB BOJBI;

0) KHCIIOPOJT COJIEPKUTCST B 3eMHOM KOPE;

B) B UEJIOBEYECKOM OpPraHU3Me COACPIKUTCA OKOJI0 65% KHUCIOpOoa;T) KHUCIOPO I BXOIUT

B COCTaB OKCHUJOB.

2) WNHnmBuayanbHBIM BEIIECTBOM, & HE CMECHIO SIBIISETCH:
a) caxapHbIM CHPOTI 0) HeTh B) TIMHA T) AWCTHJLTMPOBAHHAS BOJA
3) [Ipu cxxuranmu KENTOM cepbl 00pa3yeTcs ra3 ¢ pe3KuM 3amaxom. ITO

sIBJICHUE:a) PU3HUECKOe, T. K. HOBOTO BEIECTBA HE 00pa3yercs;

0) pusnyeckoe, T. K. MEHSETCS arperaTHOe COCTOSHUE;

B) XMMHYECKOE, T. K. HAOJIOIAIOTCS MPU3HAKU PEAKIIMA W3MEHEHHE IIBETA U TMOSIBICHHE
3araxa;

') XAMUYECKOE, T. K. 00pa3yercs sIOBUTHIN ra3.

4) Pacripenenienne  37ME€KTPOHOB 1O  SHEPreTHUYECKUM YPOBHSM  aroma

2)2,8,7,6)2,7; 8)2,8,5, 1) 2,5.

5) Crenenun okuciaenus metamioB B coeauneausx AloOsz, AgCIl uFeCl
COOTBETCTBEHHO

paBHBI:

a) +3, +2, +1; 0) +1, +2, +3; B) +2, +1,+1; 1) +3, +1, +2.

6) HonHbIi BU CBA3U B MOJIEKYIIE:

a) H2S; 0) Oy; B) PH3; 1) NaCl.

7) YpaBHEHHUE PeaKIuU 3aMEeIICHUS:

a) 2Al + 3S = 2A1,S3; 0) 2Fe(OH)3 = Fe;03 + 3H20;B) Zn + 2HCI = ZnCl; + Ha;r)
ZnO + 2HNO3 = Zn(NO3)2 + H20.

8) OCHOBHBII OKCHJI, KHCJIOTA, HEPACTBOPUMOE OCHOBAHUE, COJTh

pacmonioxkensl B psay:a) CaO, HCI, NaOH, NaCl; 6) CaO, HCI, Cu(OH)2, NaCl;

xJiopa




B) Ca0, HCI, Cu(OH),, CuO; r) CO2, NaH, Cu(OH)2, NaCl.

9) Xapakrepuctrka cepHoit kucaotsl H2SO4:

a) IBYXOCHOBHAs, CHJIbHAS, PACTBOPUMAst, MACISTHICTAs! )KUKOCTh;0) OJTHOOCHOBHAS,
CHJIbHAsI, pacTBOpUMAsi, OECIIBETHAS;

B) TPEXOCHOBHasI, ci1abast, HEPACTBOPUMAs, JIETY4asi;I') IBYXOCHOBHAs, ci1adas,
pacTBopuMasi, HeJIeTyJasl.

10)  Consnas (xmopoBogoposnas) kuciora HCl BcTymaer B peakmuio co
BCEMUBEIIECTBAMH PsilIa:

a) CuO, Cu(OH)2, Agb) Fe, Mg, CuO

B) AgNOs3, Hg, ZnOr) NaCl, Fe.O3z, Cu

11) BepHbl 11 cyx/1eHus 0 npaBuiax TEXHUKU 0€30IaCHOCTH B IIKOJIbHON
naboparopun?

A. B maboparopuu 3amnpemniaeTcsi IpueM MHIIH.

b. Ucnonbs30BaHHbIE pEaKTHBBI BRITUBAIOT B CIIEIUATBHYIO €MKOCTh.a2) BepHO TosbKO A.

6) Bepuo Tonbko b.

B) BepHrl 00a cyxaenus. r) O0a cyx/1eHUsI HEBEPHBI.

YacTs B.

1) B psany xumudeckux anemeHToB Si — Al — Mga) Bo3pacTaroT 3apsiabl saep
aTOMOB;

0) BO3pacTaeT YKCIIO 3JEKTPOHOB Ha BHEIITHEM YHEPTETHICCKOM YPOBHE aTOMOB;B)
YMEHBIIIAETCS AIEKTPOOTPHUIIATETLHOCTE;

') YMEHBIIAIOTCS PAUyChl aTOMOB;

,Z[) YCUIIMBAIOTCA METAITUIMYCCKUE CBOMCTBA COOTBETCTBYIOIIMX UM ITPOCTHIX BEIICCTB.

2) Maccosas nonst (%) yrnepona B kapoonare kanbiusi CaCO3 paBHa:a) 12%;
0) 40%; B) 48%); r) 100%.
3) B 180 r Boasl pactBopwin 20 r xmopuna kanmus KCl. Onpenenure

MacCOBYIO JIOJIOXJIOpH A Kajus B pactBope ( %0)

a)1% 0)11% B)20% 1)10%

Yacts C.

1)CocraBbTe ypaBHEHHS] XUMUYECKUX PEAKIIHI, C TOMOIIBI0 KOTOPBIX MOMKHO
OCYILIECTBUTD MPEBPAILICHUS:

a) Ba + O,—

6) BaO + H.0 —

B) Ba(OH), + HCl—

Brruncauts MaccCy yrijCKucioro rasa, 06pa30BaBmeroc51 Ipu C’)KUraHUun 32r MeTaHa CH4,



CH4 + 202 = CO2 +2H20. Macca yriekuciioro ra3a paBHa:

a)11,2r; 0) 44, B) 88 r; r)22,4rT.
Bapuanm Ne 2
YacTts A.
1) 006 a30Te KaK 0 XUMUYECKOM DJIEMEHTE HJIET PEUb B YTBEPKJICHHUH:A) a30T

SIBIISIETCSI COCTABHOM YaCThIO BO3/1yXa;
0) B3pBIBYATOE BEIIECTBO TPOTHII COJIEPIKUT a30T;B) hopmyra azota No;
T') )KHJIKHIA a30T HHOT A UCIIOJIL3YETCS TSl 3aMOPaKUBAHUS TTPOYKTOB.
2) CMechio, a He HHIMBH/TyaTbHBIM BEIIECTBOM SIBJISICTCS:

a) caxap 0) MoJIokO B) Oenok T) BUTaMUH «C»

3) DU3NYECKUM MTPUPOIHBIM SIBJICHUEM CIICAYET CUUTATh:
a) 00pa3zoBaHuE IITIOKO3bI B 3€JIEHOM PaCTEHUU; 0) 1ecHol oXxap;B)
BBICBIXaHHE JIOMKCBBIX JIYK; T') MPOIIECC JBIXaHUs PACTCHHA.
4) UYetbIpe 2JIeKTpOHA HA BHEIITHEM SHEPTreTHYECKOM YPOBHE B aTOME: Q) JIUTHS,
0) yraepona; B) a30Ta; T) KUCJIOpOJa.
5) Briciryro 1 HU3IIYIO CTETICHb OKUCIICHUS cepa MPOSIBISIET B COSANHEHHSIX
COOTBETCTBEHHO:
a) SOz u ZnS; 0) SO, m H2S;  B)SO3um SO2; 1) H2S m SOs.
6) KoBanenTHas HenonsipHast XuMHu4eckas CBsi3b B MoJiekyiie:a) KCI; 6) HBr;
B) O2; 1) NHs.
7 BzaumogpetictBue ceproit kucinotel HoSOs ¢ oxcumom memu (11) CuO

OTHOCHUTCSI KpCaKIUu:

a) pasJIoKEHUS; 0) coequHeHus; B) 3amenieHus; 1) ooMmena. 8)Dopmyna
KHCJIOTHOT'O OKCH/JIa, OCHOBaHMsI, COJIH, cooTBeTcTBeHHO:a) SO3, CU(OH)2, FeCly;

0) SO, BaO, HS;

B) CuO, Fe(OH)., Na2COs;r) H20, CuO, NaOH.

9) XapaKkTepuCTUKa KPEMHHEBOW KHUCIIOTHI:

a) OJHOOCHOBHAs, CHJIbHAs, PACTBOpPHUMA B BOJIE; 0) IBYXOCHOBHasI, crabas,
HEpacTBOpPUMaA B BOJIE;B) IBYXOCHOBHAs, ci1a0asi, pacCTBOpUMA B BOJIE;

T') TP€XOCHOBHAsI, CUIIbHAS, HEPACTBOPUMA B BOJIE.

10) Oxcun meau (11) CuO B3amMoeiicTBYET co BceMu BelecTBaMu psia:a) SOs,
HCI, HN O3B) H20O, Ca O, H> SO 4

0) SO, CaO, H2SO41) H 20, FeO, P 205

11) BepHb! 1 cyxaeHus 0 MpaBrUiIax TEXHUKKA 0€30MaCHOCTH B ILIKOJIBHOM



naboparopun?

A. 3anpeniaercs nepeauBaTh U3IUILEK B3SITOIO BEIECTBA OOPAaTHO B HCXOHYIO CKIISHKY.
b. YUto0ObI mOTacuTh Mmiamsi CIUPTOBKH, CIEAYET €ro 3ayTh.

a) Bepno Tonpko A.6) Bepno Tonbko b.

B) Bepnsl 00a cyxnaenus. r) Oba cyxnenus HeBepHbl.HacTs B.

1)B psiny xummuueckux 3nemeHToB Li — Na — Ka) Bo3pacraeT 4ucio mpoTOHOB B sIpE;

0) yMEHBIIIAETCS YHCIIO JIEKTPOHOB HA BHEITHEM SHEPTETHUECKOM YPOBHE aTOMOB;B)
YBEIMYUBACTCS SJIEKTPOOTPULIATEILHOCTE;

T') YBEJIIMYUBAIOTCS PAIHYCHl aTOMOB;

) YBEIIMYMBAETCSI MaKCUMAJIbHAS CTETICHb OKHUCIICHHS B OKcuaax2) MaccoBast mouis

azota B Hutpare meau Cu(NO3z )2 paBHa

a) 0,16 0) 0,15 B)149% 1)20%
3) Hns mpurotosnenns 400 T 2%-T0 pacTBopa coJid, HEOOXOAMUMO B3ATh COJIb MacCOM:a)
8r; 6)2r; B)10r; T1)4rT.
Yacts C.
CocraBpTe YpaBHEHUS XHMHUYECKUX PpEaKIHid, C IOMOIIBID KOTOPBIX MOKHO
A)S+02—

b) SO + H20 —

B) H.SO3 + NaOH —

Macca nuHka, pacxolyeMoro JJisi HoJiydeHusi 12 r Bojgopoaa, mpu B3aUMOACHCTBUM C
constHoM kucmoroit (Zn + 2HCI = ZnCl; +H2 ) cocrasisier:a) 65 ; 0) 130 r; B) 390 1;
r) 260 T.

8 kiaacc. Xumus
HToroBasi koMIIeKcHasi padora

Bapuanm 1
1. IllecTh 3EKTPOHOB BO BHEITHEM JJICKTPOHHOM CJIO€ HAXOSATCS y aTOMa

1) xmopa 2)kuciopoga  3)asora 4)anmoMUHUS

2. KoBaneHTHas nossipHast CBsA3b 00pazyercss MeKIy aTOMaMu

1)nutus u kucnoposa 2)cepsl M HaTpus ~ 3)xJyiopa v Bojoposa  4)Martus |
¢dTopa

3. Takyro ke creneHb OkucieHHs, Kak U B SOz, cepa mmeer B
coenuueHnu 1)K>SO4 2) H2SO3 3) (NH1)2S  4) SOz
4 Kakyrodopmynynumeercynbdar-uon?

1)S® 3 2)SO% 3) SO 4)S*



5. Kakoe ypaBHeHue coorBercTByeT peakiuu coenuHenus? 1)KoCOs + 2HCI
= 2KCI + CO2 +H20

2)Fe;03 + 3H2 = 2Fe + 3H.0

3)CaCOs + CO2 + H20 = Ca(HCO:3):

4)4HNO3 = 4NO; + Oz + 2H20

6. Brlienenue rasa mpoucxoauT B pe3ylbTaTe B3aMMOCHCTBUS
nonos1)H" u NOs” 2) H'u COz>  3) NH,"'u SO, 4)NH, u CI

7. B peakuuto ¢ pa30aBIeHHON CEpPHOI KUCIOTON BCTyMHaeT

1) Mezp 2) 3051010 3) IIMHK ~ 4) KHCIOPOT

8. ®ynknmonansnyto rpymmny —COOH coxepxut

1)aTunoBbIl ciupT 2)MeTaH 3)yKcycHasi Kuciorta 4)anerusiex

9. BepHBI 1M CIeAyrONIUe CYKISHHS O YUCTHIX BEUIECTBAX U cMecax? A.
MuHepanpHas BOJa SBISETCS YHCTHIM BEIIECTBOM.

b. lyxu SIBISIOTCSA CMECBIO BEIIECTB.

1)BepHO TONIBKO A 2) BepHO ToNbKO b 3)BepHbI 00a cyxaenuss 4)  o00a
CYXJICHUSTHEBEPHBI

10. Merandecknue CBOMCTBA Yy MarHusi BEIPAKEHBI CUJIbHEE, YeM
y1)oepumus 2)Kasust 3) xanpius 4) HaTpUs

Bl. B nopsinke yBenuyeHHUs YHUCIIa HIEKTPOHOB BO BHEUIHEM YPOBHE
PacIoJI0KEHBIXUMHYECKHE IIEMEHTHI CIISIYIONINX PSIOB:

1)Br-ClI-F 2)C-Si—-Ge 3)Al-Si—-P 4)C-N-O 5)Te-Se-S

B2. AnroMuHUN MOXET B3aUMOJCHCTBOBATh C pacTBOpamH 1)cynabdara xamus

2)ruipoKCUIa Kaublus

3) uurpara aMMoHus 4) Xaopuaa 6apus 5)CepHOI KHCIOTHI

B3. BriOepute cxeMbl MpEBpaIICHUH, B KOTOPBIX YIJIEPOJ SIBJISETCS
BoccraHosutenem 1)CH— C*2 2) C*?— C* 3) C*— C? 4)C?—C* 5)C*—

0

Cl. 3 r nutua pacTBOpwiIM B H30bITKE BOABL. Bbiumciure o6veM Traza(n),
BBIJICIMBLIETOCS

B pe3yJbTaTe peakiuy IpHu H.Y.

C2. 35 r cynbdara HaTpus pactBopwiM B 50 T Boabl. Brrunciaure MaccoByro

1070 (%)coau B MOTy4EeHHOM PacTBOP

Bapuanm 2

1. Yucao OJICKTPOHOB BO BHCIIHCM JJICKTPOHHOM CJIOC aToMa C



3apsiiom sipa +9 pasaol) 1 2) 2 3)5 4) 7
2. KoBaneHTHas HETOJIIPHAS CBA3b 00pa3yeTCs MEX Iy aTOMaMu

1)a3zoTa u Bogopoa 2)cephl U kuciopoga  3)amomunus  4) hocdopa

3. Takyro )xe creneHb okuciaeHus, kak u B NHs, a3oT umeer B
coequaenuu 1)N203 2) HNO> 3) CazN2 4) Ba(NOs)

4. Kaxyro popmyny umeer cynbdut-non?1) S° 2) SO 3
S04* 4) §*

5. Kakoe ypaBHeHHE COOTBETCTBYET pEAKIIUU COCTUHEHMS?

1)CO, + C =2CO

2)2H,S + 302 = 2802 + 2H0

3)2HCI + Ca(OH)2 = CaCl2 + 2H20

4)Zn + 2HCI= ZnCl; + Hz1

6. Briienenue raza mpoucXOIUT B Pe3yJbTaTe B3aMMOJIECHCTBHS
nonosl)Ag*u NO3 2) H'uSiO 2° 4 3) NH "u NO 4)H"u S*

7. B peakuuio ¢ COJISIHON KHCIIOTOU

1) pTyTh 2) okcun Marausi  3) cepoBojiopos  4) cynbdar dapus

8. @yukumoHansHyto rpynny —COH conepxxur

1)aTrnoBeIi ciupT 2)MeTaH 3)yKCYCHBIN anbueruy, 4)aneTuiieH

9. BepHbl 1M CcleAyOIIME CYKICHUS O YMCTBIX BEMIECTBAX U cMmecax? A.
CrekJio sBISIETCS CMEChIO BEILIECTB.

b. bpoH3a siBfsieTCSl YNCTHIM BEIIECTBOM.

1)BepHO TONBKO A2) BepHO TOJBKO b 3)BepHBI 00a CyXaeHuUs 4)  o00a
CYXJICHUSIHEBEPHBI

10. Meramnueckue CBOMCTBA y AIFOMUHHUS BHIPAKEHBI CUIIbHEE, YEM Y

1) natpus  2)0apus 3) 6opa  4) xanbuus

B1. B nopsiake yMeHbIIIEHUS YKCIia SIEKTPOHOB BO BHEIIIHEM YPOBHE
PacroN0OKEHBIXUMUYECKHE 3JIEMEHTHI CIISAYIOIUX PSIOB:

IIN-O-F 2)C-Si—-Ge 3)Al-Mg-Na 4)C-N-O 5)Br-Se-
As

B2. Okcun maruus Betymaet B peakimio ¢ 1)okeun yraepoaa(IV) 2) okcumom
Kanmust

3)cepHoii KUCIOTOM 4)cynbdar kanus 5)rUAPOKCHU HATPHS
B3. Beibepure cxembl IpeBpallieHn i, B KOTOPBIX YIIIEPO SBISETCS OKUCIUTEIEM

1)C?— C*? 2) C*?—C° 3) C'— C*? 4) c* -

5)C+4 o C



C1.10 r Oapust pacTBOpwIM B U30BITKE BOJBL Bpruucaute o0beM Ta3a(in),
BBIJICTIMBILIETOCS B PE3yJAbTAaTe PEAKIIUH IIPH H.Y.
C2. 105 r ¢ocdara xanus pactBopuiu B 500 T Boabl. Beruncianre maccoByro

10J110 (%)COU B MOJTY4E€HHOM PacTBOPE.
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