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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa 1o XMMHMHM Ha YPOBHE OCHOBHOTO 0OILIero oOpa3oBaHHs COCTaBIIEHA HAa OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obOpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a takxke Ha ocHOBe (enepanbHO pabodeil mporpaMMbl
BOCIIUTAHMS U C y4ETOM KOHIEMIMU MPENoIaBaHMsl y4eOHOTO MpeaMeTa «XUMHs» B 00pa3oBaTeIbHbBIX
opranusanusax Poccuiickoit denepanun.

[TporpamMma o xumuM Ja€T MpeACTaBICHUE O LENAX, 00Iel cTpaTeruu oO0y4eHus, BOCIUTAHUS U
pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOIO IMpeAMETa, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
CoJiep’KaHue, MpEeaycMaTpUBAET PacIpeieIeHUe ero Mo KjaccaM U CTPYKTypUpOBaHUE IO pas3zieiaM U
TeMaM TMpOTpaMMbl IO XHMHUH, ONPEIETSET KOIMYECTBEHHBIE U KAuE€CTBEHHBIC XapaKTEPUCTUKU
COJZIEp>KaHusl, PEKOMEHAYEMYIO IOCIIEI0BAaTeIbHOCTh M3YyYEHHUS] XUMHUU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM y4eOHOIro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH 00ydaroImmxcs,
orpezessieT BO3MOKHOCTH IpeaMeTa sl peaiu3alun TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
0o0pa30BaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS, a TakKe TPEeOOBAHUU K
pe3ynbrataM OOydueHHUsi XMMHHM Ha YpOBHE IleJied WM3Y4YeHHs IMpeAMETa U OCHOBHBIX BHUIOB Y4eOHO-
MO3HABATEIBHOM EATEILHOCTH 00YUYaIOLIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XUMHUH CIYXHT OCHOBOW Ui (POpMHUPOBaHHMS MHPOBO33PEHHSI OOYYaIOUIETOCs, €ro
NPEJCTaBICHUN O MaTepHajJbHOM €IWHCTBE MHpPA, BAXKHYIO POJb HUIPaOT (OpMHpYEMbIe XHMHUEH
MIPEJICTABJICHHSI O B3aMMOIIPEBPAIICHHUSIX SHEPTUU U 00 IBOJIOIUH BEIIECTB B IPUPOJE, O MYTAX PEUICHUS
rI100aTbHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTeTHUECKOM, MUILEBON U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliil BO3MOXKHOCTEH [UIsi caMopasBUTHS U (OPMUPOBAHUSA KYIBTYpPbI
JUYHOCTH, €€ o011el U (yHKIIMOHATILHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBaHHNE MBILUIEHNS U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromuxcs, HaBbIKOB
UX CaMOCTOSITENbHOM Y4YeOHOHl JesATeNbHOCTH, HKCIEPUMEHTAJIbHBIX WU HCCIEAOBATEIbCKUX YMEHH,
HEO0OXOIMMBIX KaK B ITOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON JeSITEbHOCTH;

3HAKOMHT CO CTEeNU(PUKON HAyYHOTO MBIIIECHHUS, 3aKIabIBa€T OCHOBBI IIEIOCTHOTO B3IJIS/Aa Ha
€IMHCTBO TPUPOJBI U YEJOBEKa, SBISETCS OTBETCTBEHHBIM 3TaloM B (OPMHUPOBAHUU ECTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

Croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOTMUYECKOE 00pa3oBaHKe 00yUJarOINXCsl.

JlanHble HampaBiieHUs B OOyYEHHH XUMHUU 00ECIEYHBAIOTCS CIEU(UKON coaepkaHus yd4eOHOTO
IpeMeTa, KOTOPBIM SBISETCS MEeJarorMuecky aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKH XMMHUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOIO 0O0Iero o0pa3oBaHMs OPHEHTUPOBAH Ha OCBOCHHE
OOyYaIOIMMHUCS CHCTEMbl TEPBOHAYAIBHBIX TMOHITHA XHMHH, OCHOB HEOPraHUYECKOW XHMHUU U
HEKOTOPBIX OTJIETBHBIX 3HAUUMBIX TIOHSITHH OPTaHMYECKOU XUMUHU.

CtpyKTypa colep:kaHus IporpaMMbl IO XUMUU COPMUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0Ja K
e€ uzydennto. CozepkaHue CKJIAIbIBAECTCS U3 CUCTEMBI IOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O0e 3TU CHCTeMBI CTPYKTYPHO OPTaHU30BaHbI 11O MPUHITUITY
MOCJIEI0BATENBHOTO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMMY;

— YUY€HHUS O CTPOEHUU aTOMa U XUMHUYECKOU CBS3H;



— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIINH BELIECTB B pACTBOPAX.

Teopernueckre 3HaAHUSI PACCMATPUBAIOTCS HA OCHOBE AMITUPUUYECKU MOJYYEHHBIX U OCMBICIEHHBIX
(hakToOB, Pa3BUBAIOTCS MOCIIEOBATEILHO OT OJTHOTO YPOBHS K JPYTrOMY, BBITIONHSSA (PYHKIIUHA OOBSICHEHUS
U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEHW MPAKTUYECKOTO NMPUMEHEHHS U IMOITy4EHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHE TPOrPaMMBI 10 XUMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHYECKON
COCTaBJIAIOLIEH HAYYHOM KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOIO OTHOIIEHUS K
Hay4HOMY 3HAaHHMIO M METOJaM IIO3HAaHMsS B HayKe. M3ydyeHue XWMHHM NPOUCXOOUT C IMPUBIICUYEHUEM
3HaHUHN W3 paHee M3YYCHHBIX YY€OHBIX NpeaMeToB: «OKpyKaromuid Mupy», «buonorus. 5—7 Kiaccel» u
«®Dusuka. 7 Kmacey.

[Tpu n3yueHNn XUMHUU TPOUCXOIUT (POPMUPOBaHHE 3HAHUI OCHOB XUMHUECKOW HAYKH KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTUUECKOW JEATEIbHOCTH YEJIOBEKA U KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOM KYJIbTYpbl. 3a/ada y4yeOHOro MpeAMeTra COCTOUT B (OPMUPOBAHHUU CHUCTEMBbl XUMHUYECKHX
3HAHUA — BaXHEHIHMX (AKTOB, TOHATHN, 3aKOHOB M TEOPETUYCCKUX TIOJIOKEHUH, IOCTYITHBIX
0000IIeHNII MHUPOBO33PEHUYECKOTO XapakTepa, s3bIKa HAayKH, B MPHOOUICHWHM K HAYYHBIM METOIaM
MO3HAHUS TPU HU3YYCHHHM BEIIECTB W XHUMHUYECKUX peakiuii, B (DOPMHUPOBAHUU U PaA3BUTHU
MO3HABATENBHBIX YMEHUN M UX NPUMEHEHUU B y4eOHO-II03HABATEIbHOW M y4eOHO-UCCIIEI0BATEIbCKOM
JeSTeTbHOCTH, OCBOCHUH TPABUII O€30IIaCHOTO O0paIleHUs ¢ BEMIECTBAMH B ITOBCETHEBHOM JKU3HHU.

[Tpu U3yyeHHH XMMHUHU Ha YPOBHE OCHOBHOI'O O0ILEro 0Opa3oBaHUS BaXXHOE 3HAYEHHE NMPUOOpenu
TaKue 1eNH, Kak:

— (dopmupoBaHNEe MHTEIUIEKTYalbHO pA3BUTOM JUYHOCTH, TOTOBOM K caMooOpa3oBaHHUIO,
COTPYJHUYECTBY, CAMOCTOSITEILHOMY TMPUHATHIO PELICHUH, CHOCOOHON amanTHpOBaThCs K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBIEHHOCTh OOy4YeHHMS Ha CHUCTEMaTHYECKOE MPHOOIIEHHE OOydJaroummxcs K
CaMOCTOSITENIFHOM TO3HABaTEeNbHON JAESITeNbHOCTH, HAayYHBIM METOJaM I[O3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUHU;

— o0ecrieueHrWe  YCIIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO  OOYYaIOIIMMUCS  OIbITa
pa3HOOOpa3HOW [NIEeATENbHOCTH, TIO3HAHHWS M CAMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3IUYHBIX BUOB JIEITEIBHOCTH;

— ¢opmupoBanue oOmiel (HyHKIIMOHATFHOM U €CTeCTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHCIE
YMEHUI OOBSICHITh U OLIEHUBATH SBIECHUS OKPY)KAIOIIET0 MUPA, UCTIOJIb3Ys 3HAHUS U OMBIT, OTy4YeHHBIC
MPU U3YYCHUHM XUMUH, MPUMEHITh UX TPU PEIICHUH MPOoOJeM B MOBCEIHEBHOM KU3HM U TPYIOBOU
NeSITENIbHOCTH;

— QopmupoBanue y oOydarmUXCs TYMAaHUCTHYECKHX OTHOIICHHWH, MOHUMAaHUS IIEHHOCTH
XUMHUYECKUX 3HAHWM AJI BBIPAOOTKM KOJOTHYECKH IEIeCO00pa3HOro MOBEIEHUSI B OBITY UM TPYIOBOU
JEATEIBbHOCTH B LEJSIX COXPAHEHHUS CBOETO 3J0POBbS U OKPYKAOIIEH MPUPOTHON CPENbL;

— pa3BUTHE MOTHBALUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CAMOBOCIHUTAHHMIO Ha
OCHOBE YCBOEHHUS OOIE€YeIOBEYECKHX ILIEHHOCTEW, MOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduns u
HAMPaBIEHHOCTH JAJIbHEHIIIETO 00yUYeHUSI.

OO0mee YWCIO YacoB, OTBENEHHBIX JUISI W3YYCHHUS XHUMHUM HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlelnto), B 9 kiacce — 68 yacos (2
gaca B HEJICITIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Tpenver xumuu. Ponb XuMuM B KU3HU 4YeJIOBEKa. XUMHUS B CUCTEME HAayK. lea M BelEecTBa.
@u3nyecKkue CBOMCTBA BELIECTB. ArperaTHoe cocTositHue BemecTB. [loHsATHE O MeTonax IO3HaHUS B
xuMuu. Yncreie BemecTBa u cmecu. CriocoObl pa3ienieHus: cMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE IEMEHThl. CHMBOJIBI XMMHYECKHUX 3JJIEMEHTOB. [IpocTeie n
CJIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckass ¢opmyina. BaneHTHOCTh aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAs aroMHas Macca. OTHOCUTENbHAs MOJIEKYJsIpHas macca. MaccoBas
JOJIs1 XUMHUYECKOTO 2JIEMEHTA B COCIMHEHUU.

KomnuectBo BemectBa. Mousib. MomspHasg Macca. B3auMoCBs3b KONIMYECTBA, MacChl M 4YHCIA
CTPYKTYPHBIX €IUHHII BemecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHHIM.

®uznyeckue U XUMHUYECKHUE SBICHHUS. XHMMUYECKas peaklus U e€ MpU3HAKU. 3aKOH COXpPaHEHUs
Macchl BewllecTB. XuMuueckue ypaBHeHus. Kiaccupukanuss XMMHUYECKHX peakuuid (CoequHEHus,
pasoKeHHs, 3aMelIeHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKON MOCY/I0M, MpaBmiiaMi paboThl B 1a00opaTopuu U nMpuéMamMu 00panieHus
c nabopaTOpHbIM O0OOpYyJIOBaHHMEM, H3YYEHHE U ONHUCaHHE (PU3MUECKUX CBOWCTB 00pa3loB
HEOPraHMYeCKUX BEILEeCTB, HaOyoJeHHe (QU3MUeCKuX (IUIaBJICHHE BOCKA, TassHUE JIbJa, PACTUPaHUE
caxapa B CTYIIKE, KUIIEHHUE U KOH/IEHCAlUs BO/Ibl) U XUMUYECKUX (TOPEHHUE CBEYH, IPOKATMBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJCHCTBHME MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOJEHUE M OINKUCAHUE TPU3HAKOB
IPOTEKaHMUsI XUMUYECKUX peakUuil (pa3jiokeHne caxapa, B3auMOJEHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM
Oapust, pazioxeHnue rugpokcuaa meau (II) mpu HarpeBaHuu, B3anMoJieiicTBHE Xkele3a ¢ pacTBOPOM COJIH
meau (II), nzyuenue croco6oB pazzieneHust cMeceii: ¢ MOMOLIbI0 MarHuTa, (GUILTPOBAHHUE, BHIIAPUBAHUE,
JUCTUIUISILMS, XpomaTorpadus, NpOBEAEHHE OYMCTKHM IOBAPEHHOW COJIM, HaONIOEHHWE M OMNHMCAHHE
pE3yJIbTaTOB INPOBENEHUS OMbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHs] MAacChl, CO3JaHHME Mojieiel
MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacTaBUTe M HEOPraHUYECKHUX BelIEeCTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — snemeHT u mpoctoe BemectBo. Haxoxnenue
KHCIIOpO/ia B IpUpoJe, GU3NYECKHE U XUMUYECKHe cBOMCTBa (peakiuu ropenus). Oxcunsl. [Ipumenenue
kuciopoaa. CrocoObl MOMy4eHHUS KUCIOpojaa B JabopaTOpuM M IMPOMBINUIEHHOCTH. KpyroBopoT
Kucaopoaa B npupoze. O30H — aioTponHast MoAU(pUKALUSA KUCIOPOa.

TeroBoit  3¢p(dekT XUMHUECKOHM  peaklud, TEPMOXMMHUYECKHME YpaBHEHMS, 0JK30- H
SHAOTEPMHUYECKUE peakluu. TOIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOIO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpocrtoe BemiecTBo. HaxoxkaeHue Bojopoda B Impupojie, GU3NUEecKue U
XUMHUYECKHE CBOICTBaA, TPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTsl u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM ypaBHEHHSIM.

duznyeckue cBoiicTBa BoAsl. Boja kak pactBoputens. PactBopsl. HackllieHHBIE N HEHACBILIICHHBIE
pacTBopbl. PacTBopuMOCTH BellecTB B BoJe. MaccoBas A0 BEIECTBA B PACTBOpPE. XHUMHUYECKHE
cBorictBa BoJbl. OcHOBaHuA. Ponb pacTBOpOB B IpHUpOAE M B JKHU3HM 4YelloBeKa. KpyroBopor BOJbI B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.



Knaccudukanmst  Heopranmueckux  coeauHeHud.  Oxcumpl.  Kmaccudukammss — OKCHIOB:
coneoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, amQOTepHbIe) U HeconeoOpasyromme. HomeHnkmarypa
okcn10B. DU3NUECKrE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomyueHne okCuaoB.

OcnoBanus. Knaccuduxanus ocHoOBaHUH: MIENOYM M HEpacTBOpUMbIE ocHOBaHUs. HomeHkmarypa
ocHoBaHUH. DU3nyecKue U XMMUYECKHUE CBOMCTBA OCHOBaHUM. [lonyyenue ocHOBaHMiA.

Kucnotsl. Knaccudukanus xucnor. Homenknatypa kucnor. @usnueckue 1 XUMHYECKHE CBOWCTBA
kucnot. P aktuBHoctu metauioB H. H. bekerosa. [lonmyyenue Kucior.

Conu. Homenkiiarypa coseit. @uzndeckue 1 XMMUYECKHE CBOMCTBA cosell. [lonyuenue coseid.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE ONpEe/eNiCHUe COACpXKaHUA KHUCIOpOJla B BO3AyXe, MOJydeHHE, COOupaHue,
pacrno3HaBaHHe U U3y4eHHE CBOICTB KHCIOpO/Aa, HAOIIOJCHHE B3aUMOCHCTBHS BEIIECTB C KHCIOPOIOM
U YCJIOBHSI BOSHHUKHOBEHMSI U MPEKpaIeHUs ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu OKCHIOB U
OMHMCAaHUE WX CBOWCTB, IOJIyUeHHE, COOMpaHUE, paAClO3HABAHME W H3yYEHHWE CBOWMCTB BOJOpPOIA
(ropenue), B3aumojeiictBue Bojopona ¢ okcugom Meau  (II)  (Bo3MOXHO — HCHONB30BaHUE
BUJICOMATEPHAIIOB), HaOII0IeHne 00pa310B BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIeIOBaHHE OCOOEHHOCTEN
pacTBOPEHMSI BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOH J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJIBI C META/NIaMU (HATPUEM M KAJIBIIEM )
(BO3MOHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), HCCJEIOBAHHE OOpa3llOB HEOPTAaHMYECKUX BEIIECTB
pa3IMYHBIX KJIaCCOB, HAOIIOJEHNE U3MEHEHHUSI OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYEH,
uzydueHue B3aumopeictBus okcuga menu (II) ¢ pactBopoM cepHO#l KHCIOTBI, KHUCIOT C MeTalljlaMH,
peakiuii HeUTpaau3alum, MoJy4eHre HEPAaCTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJJHOTO METajlia IPyruM
W3 PacTBOpa COJIM, PEIIEHNE IKCIIEPUMEHTAIIBHBIX 3a71a4 110 TeMe «Ba)kHeime Kiiacchl HeOpPraHUYECKUX
COCTUHEHUNY.

Iepuonuveckuii 3axkoH u Ilepmoamueckasi cucrema xumMudeckux »3jementoB JI. H.
MenpeneeBa. CrtpoeHne arTroMoB. XHMHYECKas CBs3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbBIE
peakuun

[lepBble TOMBITKM KIACCH(PHUKAIMU XUMUYECKUX dJeMEeHTOB. [loHATHEe O Trpynmax CXOIHBIX
AJIIEMEHTOB (IIENIOYHbIE W IIEJ0YHO3EMENbHbIE METaJIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepumonnueckas cucrema xumudeckux simeMeHToB JI. M. Menneneesa.
Kopotkonepuoanast u anmuuHonepuoanas ¢popmsl [lepuonndeckoil CHCTEMBI XUMHUECKHUX 2IIEMEHTOB /.
N. Menneneesa. Ilepuoasl u rpymnmbl. @U3HMUECKUN CMBICT MOPSIKOBOTO HOMEPA, HOMEPOB MEpUOaa U
TPYIIIIBI DJIEMEHTA.

Crpoenue artomoB. CoctaB aToMHBIX sijep. M3orombl. DnekTpoHbl. CTpoeHHe 3JIEKTPOHHBIX
obonouek atromMoB mepBbiXx 20 xumuueckux sneMmeHToB llepuonnueckoit cucremsr J[. M. Menneneesa.
XapakTepucTuka XHMHUYECKOrOo 3JIeMEeHTa 1o ero mnosoxeHuto B Ilepuoamueckoit cucreme [[. .
Menneneesna.

3aKOHOMEPHOCTH W3MEHEHHUs pajguyca aTOMOB XHMHUUYECKHX JJEMEHTOB, METAUINYECKHX W
HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U MEPUOIAM.

3nauenue [lepmoanueckoro 3axkoHa u Ilepmoanueckol CUCTEMBI XUMUYECKHUX DJIEMEHTOB MJis
pa3BUTHS HayKu U npakTuku. [. 1. MeHneneeB — yd€HbIN U rpakJaHUH.

Xumudeckasi cBsi3b. KoBajeHTHas (MOJISIpHAsT W HETOJSIPHAS) CBS3h. DJIEKTPOOTPHUIIATEIHLHOCTH
XUMHUYECKUX 3JIEeMEHTOB. IOHHas CBS3b.

Crenenb okwucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [lporeccsl OKUCIEHUS U
BoccTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIH.



Xumuueckuii IKCnepumMenm:

u3ydeHrue oOpa3IOB BEIIECTB METAIIOB M HEMETAIJIOB, B3aMMOJCHCTBHE THUAPOKCHIA IUHKA C
pacTBOpaMu KHUCJIOT M IIEJIOYEH, MPOBEICHUE ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX pEaKuil (TOpeHue, peakuu pa3ioKeHus, COSTUHEHHS).

Meosricnpeomemmnuwie ceasu

Peanuzanusi MEXIpeAMETHBIX CBSI3€W MPU M3YUYEHUM XMMHHM B § KJIACcCe OCYILECTBISICTCS 4depes
HCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYUHbBIX MOHATHH, TaK U MOHSATUH, SBIISIOMINXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IPEJIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO01ue ecTeCTBEHHO--HAYYHbIE MOHATHS: HAy4dHbIM (akT, TUMOTe3a, TEOpHUs, 3aKOH, AaHaJIHU3,
CUHTE3, KIacCHU(UKAIUs, MEePUOJUIHOCTh, HAOIIOJCHHE, SKCIEPUMEHT, MOJCIUPOBAaHUE, W3MEpPEHUE,
MOJIETIb, SIBJICHUE.

®du3nka: Marepus, aroM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIIbI, PaIUOAKTUBHOCTD,
MOJIEKYJa, SJIEKTPUYECKUN 3apsi, BEIIeCTBO, Tel0, 00BEM, arperaTHOe€ COCTOSHUE BELIECTBa, ras,
(bu3HYeCKre BEIMYNHBI, SAMHHIIBI H3MEPEHHUS, KOCMOC, TUIaHETHhI, 3BE3/161, COJTHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, rumpochepa, MUHEpAlbl, TOPHBIE MOPOJAbI, MOJE3HbIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XuMHUYecKas peakuus

[lepnonnueckuii 3akoH. Ilepmonnueckas cuctema xumudeckux snemeHtoB [[. M. Menneneesa.
CrpoeHnue aroMoB. 3aKOHOMEPHOCTM B U3MEHEHUHM CBOMCTB XMMHYECKUX 3JEMEHTOB IEPBBIX TPEX
MEpUOJIOB, Kajus, KajdblLUs MU HUX COCAUHECHHH B COOTBETCTBHUM C TOJIOXKEHHEM BJEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM X ATOMOB.

CrpoeHue BeniecTBa: BUbl XUMUYECKON CBA3U. THIIBI KPUCTAINIMYECKUX PELIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYECKHUX BEIIECTB. XHWMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIMXCA K Pa3iMyHbIM KJaccaM HEOPraHWYECKUX COCJAUHEHUM, TEeHETHYeCKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMHYECKHUX pEAKIUN IO pa3Nu4yHbIM TMpU3HAaKaMm (IO YHCIYy W COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo HU3MEHEHUIO CTENeHEH OKHCICHUS
XUMUYECKUX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacCTHIO Karajau3aropa). JK30- U SHIOTCPMUUYECKHE
peakuu, TepPMOXUMHUUECKUE YPABHEHHUS.

[TonsiTrie 0 ckopocTH XUMHYecKol peakiuu. [TousTHe 06 00paTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakuusix. IloHATHE O TOMOT€HHBIX M TE€TEPOreHHBIX peakuusax. llonsrne o karammse. Ilonarue o
XMMHYECKOM paBHOBecHU. (DAaKTOpHI, BIUSIONIAE HA CKOPOCTh XMUMHUYECKOW PEAKIUU U TMOJIOKEHUE
XMMHYECKOIO0 PaBHOBECHS.

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, AIEKTPOHHBIN OanmaHc OKHCIIUTEIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBIE€HUE YPaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX PEAKIIUN C
MCIOJIb30BaHNEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust NEKTPOTUTUYECKON TUCCOIUALMU. DIEKTPOIUTHl U HEIJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMALIMM BEUIECTB C PA3IMYHBIMU BHJIAMH XUMHUYECKOU CBs3U. CTENEeHb TUCCOIMAIUU.
CuiibHBIE U CJTa0bIe DJIEKTPOJIHUTHI.

Peaknun wnoHHOTO OOMeHa. YCIIOBHS TPOTEKaHUs pEaKIWii HOHHOTO OOMEHAa, IIOJHBIE W
COKpallléHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHMW U COJEH B CBETE
MPEJICTAaBICHU 00 DIEKTPOIUTHUECKON Amccormanyu. KadecTBeHHbIe peakiuud Ha WOHBI. [loHATHE O
TUAPOIIU3E COJIEH.



Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJENISMU KPHUCTAUIMYECKUX PELIETOK HEOPraHMYECKUX BEIECTB — METALUIOB U
HeMeTalioB (rpadura U anmasa), CIOKHBIX BEIIECTB (XJOpPUAA HATPHS), UCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XUMHYECKOW peakluu OT BO3ACUCTBUA  pa3iMuHbIX  (AKTOpOB, HCCIEAOBAHUE
AJIEKTPOMPOBOJIHOCTH PACTBOPOB BEUIECTB, IMpoIlecca TUCCOLMALMU KHCIOT, MIEJo4Yed U cosel
(BO3MOYKHO HCIIOJIb30BAaHME BMJIEO MATEpPHUANIOB), MPOBEJIEHUE OIBITOB, WJUIIOCTPUPYIOLIMX IPU3HAKU
MPOTEKAaHUs pPeaKInii MOHHOTO oOMeHa (0oOpa3oBaHWE OCajiKa, BBIICICHHE Ta3a, oOpa3oBaHHE BOJbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue, peakiuu
pa3joKEeHUsl, COEIMHEHUS), PACIIO3HABaHHWE HEOPraHMYECKHX BEIIECTB C MOMOMIbI0 KaueCTBEHHBIX
peaxkuuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTANIBHBIX 3a/1au.

HemeTa/uibl 4 UX COETUHEHUS

OO6mass xapakTepuctuka TrajgoreHoB. OCOOEHHOCTHM CTPOCHHS aTOMOB, XapaKTepHbIE CTENEHU
okucienusa. CtpoeHue u QpU3NYECKUe CBOKWCTBA MPOCTHIX BEIIECTB — I'aJJOT€HOB. XUMUYECKUE CBOMCTBA
Ha MpuMepe XJiopa (B3auMOCHCTBHE ¢ METallIaMu, HEMETalIaMH, 1ejo4aMu). XjaopoBoaopo. ComnsiHas
KHMCJIOTa, XMMUYECKHE CBOMCTBA, IOJIydeHUE, NpuMeHeHue. JlelicTBue XJjiopa M XJIOPOBOAOpOAa Ha
OpraHu3M uesioBeka. BaxkHele XJI0pHUIbl U UX HaXOXKJICHHUE B IPUPOJE.

O6mmas xapakTepuctuka 3meMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEepPHbIE
crerieHu okucieHus. CtpoeHue M (U3NYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB — KHCIOPOJAa M CEpPHI
AnnotrponHbie MOAUM(UKAIMKA KHUCIOPOJAa W Cepbl. XHUMHUYECKHE CBOMCTBa cepbl. CepoBOoaopos,
cTpoeHHe, (U3MUECKHEe M XUMHUYEeCKHe CBOMCTBA. OKCHABI cepbl KaK MPEACTABUTEIN KHCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, PU3NYECKHE M XUMHUYECKHE CBOWCTBa (OOIIME Kak MpeICTaBUTElNs Kiacca
KHCJIOT W crenuduueckue). XUMHUYECKHE PEaKIUH, JIe)KAl[e B OCHOBE MPOMBIIUIEHHOTO CIoco0a
MOJIy4eHUs] CEpHOM KHUCHOTHI. [Ipumenenue cepHoid KuciaOThl. CONM CEpHOM KHUCIOTHI, KaueCTBEHHAs
peakuus Ha cynbdar-uoH. HaxoxaeHnue cepbl U e€ coequHEHUI B Mpupoae. XUMHUYECKOe 3arps3HeHHe
OKpY)KaroIlenl cpelbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CHOCOOBI €ro NMpeA0TBpalleHHUS.

OO6mias xapaktepuctuka 3JeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepPHBIC
CTETIEHU OKHCIIeHUs. A30T, pacnpocTpaHeHHWE B TMpHUpoAe, (U3NYECKMEe U XMMHYECKHE CBOWCTBA.
KpyroBopor asora B mpupoae. AMMHaK, ero (usuyeckue M XMMHUYECKHE CBOICTBA, IMOJyd€HHE U
npuMmenenue. Coiau aMMOHUS, UX (U3NYECKUE U XMMHMUYECKHE CBOMCTBa, NMpuMeHeHue. KauecTBeHHas
peaxkius Ha MOHbI aMMOHHUA. A30THasl KUCJIOTa, €€ IMoJiyueHue, PU3NYecKue U XUMUYECKUE CBOMCTBA
(obmue kak mpeAcTaBUTENsl Kjacca KHCIOT U crenududeckue). Vcnonp30BaHWe HUTPATOB U COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yI0OpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKPYXKAIolel cpeabl
COEMHEHUSIMHU a30Ta (KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3AyXa, MOYBbl U BoAoEMOB). dDocdop,
ajutoTpornabie Moaudukanun Gocdopa, ¢uznueckue m xumuueckue cpoiictBa. Oxcun docdopa (V) u
¢dochopHas kucnora, GpusMUecKue U XMMHUYECKHE CBOWCTBa, moiydyeHue. Mcmonp3oBanue (ocdaros B
KaueCcTBE MHUHEPAIbHBIX YI0OpEHUH.

OO6mas xapaktepucTuka 3aeMeHTOB [V A-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEePHBIC
CTETeHU OKHCIIEHUS. YTIIepoJ, aJNIOTPONHbIE MOAU(PHUKAIIUH, PAaCIpOCTPaHEHHE B MPUpPOe, GUu3nIecKue
U XUMHYeckue cBoiicTBa. Ancopbuusa. KpyroBopor yriaepona B mpupoge. OKCHIbl yriepoja, HX
¢bu3nuecKkue M XUMHYECKHE CBOICTBA, NEHCTBHE HA JKUBBIE OPTraHU3MBI, MOJYYCHUE U MPUMEHEHHE.
DKojoru4eckre npobiemsl, cBs3aHHble ¢ okcuaoM yriepona (IV), runoresa rio0GanbHOrO MOTEIICHUS
KJIMMaTa, TapHUKOBBIN 3¢ (deKT. YroipHas KUCIOTa U €€ CoH, UX (PU3NYECKHe U XUMHUECKHE CBOMCTBA,
noiiyueHue u npumeHeHue. KauecTBeHHas peakuus Ha kapOoHaT-uoHBL Mcmonb3oBaHue KapOOHATOB B
OBbITY, MEMIIMHE, TPOMBIIIUIEHHOCTH U CETbCKOM XO3sIHCTBE.



[lepBoHauanbHble NOHATUS 00 OPraHMYECKMX BEIIECTBaX KAaK O COEAMHEHMSX yriiepoaa (MeTaH,
9TaH, dTUJIEH, alleTUJIEH, 3TaHOJI, TTIMLEPHUH, YKCYCHas KUCI0Ta). [IpupoiHbIe HCTOUHUKH YIIIEBOJLOPOIOB
(yromp, mpupoaHblii ra3, He(Th), HPOAYKTHl HX THepepadoTku (OeH3WH), MX pOJb B OBITY H
IPOMBIIIICHHOCTH. [loHATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIECTBAX: JKUpaxX, OesKax, yrieBoJax — M UX
pOJIM B )KM3HM 4YeloBeKka. MaTepruanbHOE €eAMHCTBO OPraHUYECKUX U HEOPraHUYECKUX COCIUHECHHN.

Kpemuuii, ero ¢usnueckue W XUMHYECKHE CBOICTBa, moyiyueHue U npuMeHeHue. CoequHeHus
KpemHus B mpupoje. OO6mue npezacraBienuss o0 oxcuae kpemuus (IV) m kpemHHEBO# Kuciore.
Cunukatel, X MCIIOJIb30BaHUE B OBITY, B IIPOMBILIUIEHHOCTH. BakHelne cTpouTenbHble MaTepuabl:
KepaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl 0e30macHOro0  MCHOIb30BAaHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

u3yyeHue oOpa3lOB HEOPraHWYECKUX BELIECTB, CBOWCTB COJSHOW KHCIOTHI, IPOBEJCHUE
KayeCTBEHHBIX pEAKIMA Ha XJOPUA-UOHBI U HAONIOJEHHE IIPU3HAKOB MX IPOTEKAHUs, OIbITHI,
oTpaxkaromue (U3NYECKHe W XHWMHUYECKHE CBOWCTBA TAJIOTEHOB M WX COCIMHEHHH (BO3MOXKHO
UCIOJIb30BaHUE  BHJIEOMATEpUANIOB), O3HAKOMJIEHHE C o0pa3namMu  XJIOpUJOB  (TajloreHuzoB),
O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeMHEHUSMHU (BO3MOKHO HCIOJIb30BAHHUE BUAEOMATEPUAIIOB),
HaOroZieHne Ipolecca OoOyrJMBaHMs caxapa Moj JACWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YEHHE XUMMUYECKUX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI, IPOBEJCHIE KAUECTBEHHON peaKluy Ha
cynb(ar-uoH W HaOJIIOAEHUE TMpHU3HAKAa €€ MPOTEKaHWs, O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH
a3ota, pocdopa u UX coeuHEHHUH (BO3MOXKHO HCIOJIb30BAHUE BHUJICOMATEPUAIIOB), 00pa3LiaMi a30THBIX
u ¢dochopHbIX ynoOpeHuil, mosyyeHue, coOMpaHUe, paclio3HaBaHUE M H3Y4YEHUE CBOMCTB aMMHAKa,
MPOBE/ICHUE KAaYeCTBEHHBIX PEAaKIWH Ha HMOH aMMOHHUS W (ochaT-mOH W HM3y4YEeHHE MPHU3HAKOB HX
IIPOTEKAaHUs, B3aUMOJAECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAblo  (BO3MOXHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENCH KpUCTAJUIMYECKUX PEIETOK anMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE ¢ IPOLIECCOM aJICOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MpOTHUBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE M M3Y4YE€HHE CBOWCTB YIJIEKHCIIOTO
rasa, IMpoOBEJCHUE KAaue€CTBEHHBIX peaklUuil Ha KapOOHAT M CUJIMKAT-UOHBI M M3y4y€HUE MPHU3HAKOB HUX
IIPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEH  CWIMKaTHOM  NPOMBIIUIEHHOCTH,  PELICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 TeMe «BakHelI1e HeMeTallIbl ¥ X COCIUHEHUS».

Metayibl M X COeIMHEHUS

OO0miass xapakTepuCTUKa XMMHUYECKHUX 3JEMEHTOB — METAJIJIOB HAa OCHOBAaHUM WX IOJIOKEHUS B
Ilepuoguueckoit cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crpoenus aromoB. CTpoecHHE
MeTaJlJIoB. Merajuinyeckasl CBA3b M METAJUIMYECKAs KPUCTAUINYECKas PEIIETKA. DIEKTPOXUMHUYECKHN
psaa HampsbkeHUM wmetamioB. Du3MUeckMe M XUMUYECKHEe CcBoicTBa MeTaioB. OOmme crnocoObl
MOJIy4eHus: MeTauloB. [IoHsATHE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyT'yH, JIOPATIOMUHHNA, OpOH3a) U X IPUMEHEHHE B ObITY U IPOMBIIIICHHOCTH.

[Ilenouynsle MeTamibl: nojiokeHue B llepmomnueckoi cucteme Xxumuueckux ayeMeHToB [, .
MenpeneeBa, CTpOGHHE WX aTOMOB, HaXOXJeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATPUS U Kanus. [IpruMeHeHue mieIouHbIX METaJIOB
U UX COCIUHEHUN.

[IlenoyHO3eMeNbHBIE METaJIbBl MarHuid M KaupLui: mnojoxeHue B llepuoanueckoil cucreme
XUMH4YeCcKuX 351eMeHTOB /. 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaXOKJICHUE B IIpupoae. Pu3ndeckue
U XUMHUYECKHE CBOMCTBa MarHus W Kajablus. Baxueilmne coeanHeHus KaibIUs (OKCHI, THAPOKCHU,
conu). JKECTKOCTB BOJIBI U CIIOCOOBI €€ yCTpaHEHUs.



AntoMuHui: nonoxenue B Ilepuognyeckoil cucreme xumuyeckux annemeHToB . M. Menpaeneena,
CTPOCHHUE aToMa, HaxoxiaeHue B mpupoge. Du3nMyeckue U XUMUYECKHE CBOMCTBA ATIOMHHUSI.
AmdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: monoxenue B Ilepmogmueckoil cucreme xumuyeckux aemeHToB J[. M. Menneneena,
CTpOCHHE aToMa, HaxoxkJeHue B mnpupone. dusnueckue W XUMHUECKHUE CBOMCTBa »xene3a. OKCUIbI,
ruapokcu bl ¥ conu xxenesa (1) u xenesa (I11), ux cocras, CBONCTBA U MOJIyYSHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C 00pasllaMd METaJUIOB U CIUIaBOB, MX (U3UYECKUMHU CBOWCTBAMHU, H3y4CHUE
pE3yNbTaTOB KOPPO3UU METAJVIOB (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aUMOJICHCTBUSL OKCHJA KajbllMg M HATPHUS C BOJOM (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpollecca TOPEHUs JKele3a B KUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHNE BUJCOMATEPHAIIOB), IPU3HAKOB MPOTEKAaHUs KaUeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus,
KaJIbIIMS, aTIOMUHMS, ITMHKa, *xkene3a (1) u sxenesa (II), menu (I1), HaGnroeHe M ONMUCAaHKE TTPOIIECCOB
OKpalllMBaHUsl IUIAMEHH HMOHAMM HATpHUs, Kajdus ¢ KaidblUs (BO3MOXKHO  HCIOJIb30BAaHUE
BHJICOMATEPHAJIOB), UCCIICIOBAHNE aM(POTEPHBIX CBOWCTB TMIPOKCHIA AIFOMUHUS U TUJIPOKCUIA ITUHKA,
pelIeHre YKCIEPUMEHTAIbHBIX 33/1a4 0 TeMe «BakHele MeTaibl U UX COeTUHEHUSY.

XuMHsA U OKpY/KAKOLIas cpeaa

BemectBa u maTepualibl B IOBCETHEBHOM KMU3HU YelloBeKa. be3onacHoe ucnoyib30BaHuE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBasi moMoIIb MPU XUMUYECKUX 0’KOTaX U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HeHNE OKpYKaloIel cpebl (peneinbHas 10MycTUMas KOHIIEHTPAallKs BEUIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX MpodIem.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasloB MaTeprasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MATEPUAIBI).

Mesxicnpeomemmuoie ceasu

Peanuzamnus MeXNpeaAMETHBIX CBsI3€d MpHU M3YyYEHUH XMMHUU B 9 KJlacce OCYILIECTBISIETCS 4yepe3
WCIIOJIH30BaHNUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W TOHSATUH, SBIISIFOIINXCS CHCTEMHBIMU
JUTSL OTJICTBHBIX TTPEMETOB €CTECTBEHHO--HAYYHOTO [IUKIIA.

OO01re ecTeCTBEHHO-HAYYHBIE TOHSATHUS: HAYYHBINH (aKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3, CUHTE3,
KIaccupuKanus, NePUOAUYHOCTb, HAOMIOJEHUE, SKCIIEPUMEHT, MOAECITUPOBAHUE, HU3MEPEHUE, MOJIENb,
SIBJICHHE, TAPHUKOBBINA (D PEKT, TEXHOTOTHS, MATEPHUAITHI.

®dusnka: Matepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, PaINOAKTUBHOCTD,
MOJIEKYJa, OJJICKTPUYECKUN 3apsii, NPOBOJHUKH, TMOIYIPOBOJHUKU, AUDJICKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJNO, OO0BEM, arperaTHOe COCTOSIHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJUTMYECKasi PEMIETKa, CIUIaBbl, (PU3WYECKHE BEIMYMUHBI, CAMHHUIIBI HM3MEPEHHUS, KOCMUYECKOE
MIPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COTTHIIE.

buonorust:  ¢otocunTe3, AbixaHue, Ouocdepa, IKOocHCTeMa, MUHEPATbHBIE YAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOJbI, IOJE3HbIE HCKOMAeMbIE,
TOTUTHBO, BOJHBIC pecypchl.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHHUSA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHUs JOCTUTAlOTCS B
Xo7ie OOy4eHHsT XUMHH B €JUHCTBE YUYEOHOH W BOCHHTATEIBHOW JAEATEIBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU  POCCUHCKMMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
MPUHATHIMU B O0IIIECTBE MPaBUIaMH 1 HOPMaMH MOBEJCHUS U CIIOCOOCTBYIOT MpoIlleccaM caMOIO3HaHMS,
CaMOpa3BUTHUSA U COLUATIM3AIUN 00yUJarOIINXCS.

JInuHOCTHBIE pPE3yJbTaThl OTPAXAIOT I'OTOBHOCTh OOYYaOLIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIUN U PACIIUPEHUE OIbITA ACSITEILHOCTU HA €€ OCHOBE, B TOM UHCIIE B
4acTu:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUA K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY M Hay4YHOMY
HACJIE/INI0, TTOHUMaHMSI 3HAYCHHUS XMMHUYECKONH HAYKU B )KM3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEpPHOH HH(MOpManUed O TMepefoBbIX JIOCTIKEHUSX M OTKPBITUAX MHPOBOM H
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHUSI O COLMAIbHBIX HOPMaxX M IPaBUJIAX MEXIUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJIE3HOH, y4eOHO-HCCIeI0BaTEIbCKOM,
TBOPUYECKON U APYrUX BUJAX AEATEILHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JesTeNbHOCTH
IpHU BBHINOJHEHUM Y4YEOHBIX, ITO3HABATEIBHBIX 3a/1a4, BBINOJHEHUH XHUMHYECKHX OSKCIIEPHMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAaHHMIO M B3aUMOIIOMOIIM B IPOLIECCE 3TOMN
y4eOHOU [N1eATeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEACHHE M IOCTYNKH CBOMX TOBapHILEH ¢
MO3UIIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEUIECTBE U XMUMHUYECKON pEeaklMH, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABJISIOLINE OCHOBY JUUISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHBl MHpa, NPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS MPUPOIbI, B3aUMOCBS3AX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHbIE HA TOJyYEHHE HOBBIX 3HAHUM MO XMMHH, HEOOXOAUMbIE
Ui OOBSICHEHHsS HaOI0aeMbIX TIPOLIECCOB W SIBJICHUH, IMO3HABATENbHON, HMH(MOPMALIMOHHOW H
YUTATENICKOM KYJIbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSATENbHON paboThl ¢ y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEeHHI0O U TMO3HAHUIO, JII0OO3HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHONM U MCCIIENOBATEIbCKON JIESITEIIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HAaHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3J0POBbIO, YCTAHOBKH Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHUE IMOCIEICTBUNH M HENPUSTHE BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KypEHHsI), HEOOXOAUMOCTH COOJIOACHUS MTPaBUII OE30MAaCHOCTH NpU 0OpalleHHH
C XUMHUYECKUMH BELIECTBAMU B OBITY U pealbHOM KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPaKTUYECKOMY U3YUYEeHHUIO podeccuil U Tpyaa pa3audyHoOro pojia, yBaXEHHUE K TPYLy U
pe3ysibTaTaM TPYyIOBOM JIEATEIBHOCTH, B TOM YHUCIIE HA OCHOBE NPUMEHEHUS NPEAMETHBIX 3HAHUH IO
XMMHHU, OCO3HAHHBII BBIOOP WHAMBHUIYAIbHOM TpPAaeKTOPHUH NPONOJKEHUs 00pa3oBaHUs C Y4YETOM



JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH,
yCIemHoi npodecCHOHANIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh
alanTHPOBATHCS B MPO(EeCCHOHANBHOM Cpene;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMS:

9KOJIOTUYECKHU 11€J1ec000pa3HOe OTHOLICHHUE K IIPUPOJIE KaK HCTOUHUKY KHU3HU Ha 3eMile, OCHOBE €€
CYIIECTBOBAHHUSA, IMOHMMAaHHE ILIEHHOCTH 3J0POBOTO M Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (HU3NYECKOMY U TCHUXHYECKOMY 3[0POBbIO, OCO3HAHHE LIEHHOCTH
COOJIIOJICHUsT TpaBUiI O€30IIaCHOTO MOBEIEHHsI IpU paboTe C BEIIEeCTBAMM, a TaKXKe B CUTYalMsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHATh 3HAHUA, IIOJIydaeMble NpPU H3YYEHHHM XUMHUM, JUIsl peuleHus 3ajad,
CBA3AHHBIX C OKPYXKAIOLIEW IPUPOJHOW CPEIOM, Ul IOBBIIICHUS YPOBHS JKOJIOTHYECKOW KYJIBTYPBI,
OCO3HaHMA IJIOOANIBHOIO XapakTepa HKOJOTMYECKUX MpoOJieM M IyTed HUX pelleHHs] MOCPEACTBOM
METOJIOB XHMUH, JKOJOTMYECKOrO MBIIUICHHUS, YMEHHsS PYKOBOACTBOBATHCSA WM B II03HABATEIIBHOM,
KOMMYHHKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMeTHBIX pe3ylbTaTOB  BBIACNAIOT 3HAUYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33pEHUs OOIlIEHAYYHbIE MOHATHS (3aKOH, TEOpUs, MPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMa, IPOIlecc,
SKCIIEPUMEHT M JAPYroe.), KOTOpPblE€ HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX IpeaMeTax U
MO3BOJISIOT HA OCHOBE 3HAHWH W3 3TUX NPEAMETOB (HOPMUPOBATH MPEACTABICHNE O LEIOCTHON HAYYHOMH
KapTMHE MHpa, U YHHUBEpCaJlbHble Yy4eOHble JAeHCTBUS (IIO3HABaTENIbHbIE, KOMMYHHUKATUBHBIE,
peryiasTUBHbIE), KOTOpble oOecnednBarOT (OPMUPOBAHME TOTOBHOCTU K  CaMOCTOSATEIBHOMY
IJIAHUPOBAHUIO U OCYILLECTBICHUIO Y4EOHOM J1eATENbHOCTH.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

YMEHMSI MCIOJIB30BaTh NPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHHM 3HAHUI: PacKpbIBaTh
CMBICI XUMHYECKHX MOHATUN (BBLACNATh MX XapaKTepHblE NMPHU3HAK{, YCTAaHABIMBAThb B3aUMOCBS3b C
JIPYTUMU TOHSTHUSIMH), HCIOJIb30BaTh MOHATUSA AJi1 OOBSCHEHUS OTICNIbHBIX (DAKTOB W SBJICHHH,
BbIOMPATh OCHOBAHUS U KPUTEPUU AJIS KIACCU(PUKALMHM XMMUYECKHX BEIECTB M XUMHUYECKUX PEaKLUH,
yCTaHaBJIMBaTh MPUYMHHO-CIEICTBECHHBIE CBSA3M MEXAY OOBEKTaMH H3YyU€HHs, CTPOUTH JIOTHUYECKUE
paccyxaeHus (MHAYKTUBHbIE, IeAYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBO/IBI U 3aKIIOUECHHUS;

YMEHHME MPUMEHSATh B TPOIECCE I[I03HAHUS TOHATHUA (IpEeIMETHbIE U METaNpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIIOIb3yEMbIE B XUMHUHU, IPE0OPa30BbIBATh IIMPOKO MPUMEHSEMbIE
B XMMUHU MOJETIbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI 3J€MEHTa), XUMU4eckas popmyna u
ypaBHEHHE XUMHUYECKOW peaklUuu — MpU pPElIeHUH Yy4yeOHO-TIO3HAaBaTENbHBIX 3a/lady, C YYETOM 3THUX
MOJCJIBHBIX IPEJCTABICHUN BBIBIATE M XapaKTEPHU30BaTh CYHIECTBEHHBbIE NPU3HAKM H3y4aeMBbIX
O0OBEKTOB — XMMHUYECKHMX BEIIECTB M XHWMHYECKUX PEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
[IPUYMHHO-CIIEACTBEHHBIEC CBA3HU U IIPOTUBOPEUNS B U3y4aeMbIX IIPOLECCAX U SBICHUAX.

Ba3oBble uccienoBarebCKue 1eiCTBHA:

YMEHHUE HCIIOJIb30BATh MOCTABJICHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA NO3HAHHWs, a TaKXKe B
KayecTBE OCHOBBI s (OPMHPOBAHUS TUIIOTE3bl IO TPOBEPKE MPABUIBHOCTH BbBICKa3bIBAEMBIX
CYKJICHUU;

NpUOOpeTeHNe OmbITa 10 IUIAHWPOBAHMIO, OpraHU3allid ¥ TMPOBEACHUIO YYCHHUYECKUX
SKCIIEPUMEHTOB, yYMEHHME HaOII0AaTh 3a XOJOM IIpoIlecca, CaMOCTOSITENIbHO IPOrHO3MPOBATh €ro
pe3ynbTar, (GOpMyIHpOBaTh OOOOIIEHUS U BBIBOABI 10 pe3yiabTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUYET O MPOJIETaHHON paboTe.

PatGora ¢ undopmaumeii:



yMEHHE BbIOUpaTh, aHAIU3UPOBATh U UHTEPIIPETUPOBATh MH(GOPMALIMIO PA3IMYHBIX BUAOB U (popm
IIPEJICTABICHUS, NIOJyYaeMYI0 U3 Pa3HbIX MCTOYHHMKOB (HAyYHO-NONYJISIpHAs JUTEpAaTypa XUMHUYECKOTO
CoZIep KaHusl, CIIPaBOYHbBIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE TPUMEHSATh DPA3JIMYHbIE METOJAbI M 3ampoChl MPU IOUCKE M OTOOpe HHPOpMAIUH U
COOTBETCTBYIOLINX JIaHHBIX, HEOOXOIWMBIX Ul BBINOJHEHHS Y4YeOHBIX M TO3HABATEJIBHBIX 3a/1ad
ONpeAeNEHHOr0 THUMA, MNPUOOPETEHHE OmbITa B OO0JIACTH  HCIONB30BaHUS  HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTWW, OBJAJEHUE KYyJIbTYpOM AaKTUBHOTO MCIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpAaTh ONTUMAaIbHYIO0 (OpMY MpelcTaBieHuss HHGOpMalUU U
WUTIOCTPUPOBATh pElIaeMble 3a7adyd HECIOKHBIMHA CXEMaMHM, JuarpaMMaMu, Apyrumu (opMamu
rpaduKu U UX KOMOUHAIUSMU;

YMEHHE HCII0Ib30BaTh M aHAJIM3UPOBATh B MPOLIEcCe yYEOHON U UCCIIEeI0BATENIbCKON e TeIbHOCTH
MH(OPMALIMI0O O BIUSHUU IPOMBIIIJICHHOCTH, CEIbCKOTO XO3SICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpY>Karolle MPUPOJHON CPEBI.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

YMEHHsI 33/1aBaTh BOMPOCHI (B X0 [uajnora u (Win) AUCKYCCUH) 10 CYIIECTBY 00CYKIaEMOU TEMBI,
(bopMyIHUpOBaTh CBOM MPEJIOKEHHUS OTHOCUTEIBHO BBIOJIHEHUS MTPEJIOKEHHON 3a/1a4H;

YMEHMSI TNPEACTABIATh IOJYYEHHBIE PE3yJbTaThl IMO3HABATEIbHOM JESITEIbHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3EHTALMI0 PE3YJbTAaTOB BBINOJIHEHHUS XUMHUYECKOTO 3KCIIEpUMEHTA
(;1abopaTopHOro OIbITa, JA0OPaTOPHOW pabOThl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOTO
MIPOCKTA);

YMEHMsSI y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABaTEJIbHOM U
MCCIICIOBATEIILCKOW JIESITEIBHOCTH TPH PELICHHH BO3HUKAIOMIMX TMPOOJIEM Ha OCHOBE y4éra OOMmMX
MHTEPECOB U COrJIacoBaHHsS Mo3uiuil (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE MITYPMBD»,
KOOpJMHALIMSL COBMECTHBIX JEHCTBUM, OMNpENEICHUE KPUTEPUEB IO OLEHKE KAauecTBA BBIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBepcabHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOSTENBHO ONPENENATh LENH JESATEIBHOCTH, IIaHWpPOBAaTh, OCYLIECTBIATS,
KOHTPOJIMPOBAaTh U MpPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTh, BBIOMpaTh Hamboiee
s dexTuBHBIE CITOCOOBI pelieHusT yUeOHbIX U MO3HABATENBHBIX 33/7a4, CAMOCTOATENILHO COCTABJISATh WIIH
KOPPEKTUPOBATh MPEIIOKEHHBIM AJITOPUTM JCUCTBUM IPU BBIITOJIHEHUM 33JaHUN C YYETOM IOJIYYEHUS
HOBBIX 3HaHMH 00 MH3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIMAX, OLIEHUBAaThb COOTBETCTBUE
IIOJIyYEHHOTO pe3yibTaTa 3asBJICHHOW IE€NIM, YMEHHME MWCIONb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI,
npeJiaraéMble B yCIIOBUM 3aJJaHUM.

MHNPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe mpeaMeTHBIX pe3yabTaToB 110 OCBOEHHUIO 00s3aTEIBLHOIO COAEPIKaHUS, YCTAHOBICHHOTO
JTaHHOM (henepasibHON paboyel MPOrpaMMoOi, BBIJEIAIOT: OCBOCHHBIE 00YYalOIMMUCS Hay4YHbIE 3HAHUS,
YMEHHS ¥ CIOcOoObI IeUCTBUH, crienuprueckue Uit MpeaAMETHON 00macTu «XUMHUs», BUABI AESITEIbHOCTH
[0 TOJYYeHHI0 HOBOT'O 3HAHMS, €r0 WHTEpHpeTaIiy, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IUYHbIX
y4EOHBIX ¥ HOBBIX CUTYaIUX.

K koHIy oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI OTpa)aTb
c(OpMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:

® DPACKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHI: aTOM, MOJIEKYyJa, XUMUYECKUN AJIEMEHT,
MIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OAHOPOJAHAS W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJSpHas Macca, KOJMYECTBO BEIeCTBA, MOJb, MOJSpHas Mmacca,
MaccoBasi J10Ji1 XMMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIpHBI 00bEM, OKCU, KUCIOTa, OCHOBAHHUE,



COJIb, JEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHCICHMSI, XUMHUECKasl Peaklys, KiacCU(UKaLUs peaKIuii:
peaKkIMM COCOUHEHHUS, PEaKIUH pAa3oKEHUs, peakiMH 3aMeIIeHHus, peakuuu oOMeHa, 3K30- H
SHAOTEPMHUUYECKUE PEAKIUH, TEIioBod 3((eKT peakuuu, SapO aToma, SJICKTPOHHBIA CIOW aroma,
aToOMHasi opOuTalb, paguyc aToMa, XMMHUYECKasi CBsA3b, MOJIAPHAS M HEMOJSIPHAs KOBAJEHTHAasl CBS3b,
MOHHAs CBS3b, MOH, KATHUOH, aHUOH, PacCTBOP, MaccoBas J0JId BellecTBa (MPOLIEHTHAs KOHIEHTpalus) B
pacTBope;

® JJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATH 3TU HNOHSITUS TIPU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

® 1CIIOJIB30BaTh XMMMYECKYI0 CHMBOJIMKY ISl COCTaBleHHs (DOpMyJ BEIECTB U ypaBHEHUH
XMMHYECKUX PEAKIIUI;

® OIpENeATh BAJEHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHHSX, CTEHNECHb OKUCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX, IPUHAUICKHOCTH BELIECTB K ONPEIEIEHHOMY KJIACCY COSIMHEHUN
1o hopmyiam, BUJ XMMUUYECKOH CBSI3U (KOBaJIEHTHAsl U MOHHAs) B HEOPraHMUECKUX COETUHEHUSX;

e packpbiBaTh cMbich [lepuonnueckoro 3akona /l. V1. MenneneeBa: 1eMOHCTPUPOBATh IOHUMaHUE
NEPUOIMYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHMX 3JIEMEHTOB OT MX HojoxeHus B Ilepuonmueckoii
CUCTEME, 3aKOHOB COXPAHEHHSI MACChl BELLIECTB, IOCTOSIHCTBA COCTAaBa, AaTOMHO--MOJIEKYJIIPHOTO YUEHMUS,
3aKoHa ABOTaJIpo;

e ONUCHIBATh M XapakTepusoBaTh TaOnuuHyro (opmy Ilepumonuueckoil cucTeMbl XHMHYECKUX
AJIEMEHTOB: pa3iuyaTh MOHATUSA «rJlaBHasg noiarpynna (A-rpymma)» u «mnobounas noarpynmna (b-
Ipymnmna)», Majble U OONbLIME IMEepPUO/bl, COOTHOCUTh OOO3HAYEHHUs, KOTOpblE HMMEIOTCA B Tabuuue
«Ilepuonnyeckas cucrema xumudyeckux oiemeHtoB J[. WM. MenneneeBa» ¢ 4HMCIOBBIMU
XapaKTepUCTHUKAaMU CTPOEHHS aTOMOB XMMMYECKHUX 3JIEMEHTOB (COCTaB M 3aps] sijapa, oOliee 4Yucio
3JIEKTPOHOB U paclpeieIeHUue UX M0 IEKTPOHHBIM CIIOSM);

e KJIACCU(PHUIMPOBATH XUMUYECKUE HJIEMEHTbI, HEOPIaHUYECKHE BEIIEeCTBA, XUMHUECKUE PeaKIUH
(o 4uMCITy U COCTaBY YYacTBYIOLIUX B PEaKLUU BEIIECTB, IO TEIIOBOMY 3D (EKTy);

® XapaKTepH30BaTh (OMMCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX KIACCOB,
MOATBEPK/asi OMNKMCAHME MpPUMEpPAaMU MOJIEKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOIMX XHMHUYECKUX
peaKuuii;

® IIPOrHO3MpPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT MX KadeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUM B Pa3JIMYHBIX YCIOBUSIX;

® BBHIUUCISTH OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAaccChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOI0 3JIEMEHTa 1Mo (HhopMyJie COEMHEHUs, MAaCCOBYIO JIOJIIO BEILECTBA B PacTBOpE, MPOBOJIUTH
pacuéThl 10 ypaBHEHUIO XUMUYECKON peakluu;

® TPUMEHATH OCHOBHBIE ONEpAIMU MBICIUTEIbHON JI€ATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHNe, CUCTEMATH3alNI0, KIACCU(DHUKAIINIO, BBISIBICHUE MPUYMHHO--CICJACTBEHHBIX CBSI3EH — A
M3Y4YEHUsI CBOWCTB BELIECTB M XMMHMUECKHUX pEaKIMH, €CTECTBEHHO-HAayYHbl€ METOJAbl IMO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETMPOBAHNUE, IKCIIEPUMEHT (peaIbHbIN U MBICIIEHHBIN);

e cIenoBaTh MpaBUJIaM IOJIb30BAaHMS XMMUYECKON MOCYI0N M J1abOpaTOPHBIM 000pYI0BaHHEM, a
TaKXke IMpaBwiaM OOpalIeHHs C BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKUHUSMH IO BBIMOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HbIX BellecTB (Bogopoaa U
KHCIIOpO/1a), MIPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHON MaccoBOW J0jei pacTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M IPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHHIO PACTBOPOB WIEIOYEH U
KHCJIOT C TOMOILBIO MHAMKATOPOB (JIakMyc, (peHON(TaTenH, METUIOPAHK U JAPYyTHeE).

K koHIly o0yueHus B 9 Kjacce mpeaAMETHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)aThb
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHI:



® pPacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHATHN: XMMUYECKUN DJIEMEHT, aTOM, MOJIEKYJIa,
VOH, KaTHUOH, aHUOH, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTH, 3JEKTPOOTPULATEIBHOCTD,
CTENEHb OKHUCIICHUS, XMMHUYECKas peakius, XMMUYeCKas CBs3b, TEIUIOBOW 3(PQeKT peakuuu, MoJb,
MOJISIPHBIA 00BEM, PacTBOP, AMEKTPOIHUTHI, HEITEKTPOIHUTHI, JCKTPOIUTHUECKAS UCCOLMAIUS, PEAKIIUU
MOHHOTO OOMeEHa, KaTaliu3aTop, XUMHYECKOE pPaBHOBECHE, OOpaTHMble M HeOoOpaTHUMbIe pPEaKIuH,
OKHCJIUTEIbHO-BOCCTAHOBUTEBHBIE ~ PEAaKIMM,  OKHUCIHUTENb, BOCCTAHOBUTENIb, OKHCIEHHE U
BOCCTAQHOBJICHHE,  AJUIOTPONUS, aM(OTEpHOCTh, XHMMHUYECKas CBs3b  (KOBaJCHTHAas, HWOHHA,
METaJlJINYECKasi), KpUCTalIMyecKkass pelETKa, KOppo3us METalIoB, CIUIaBbl, CKOPOCTb XMMHUYECKOU
peakuuu, npeaenbHo gonycruMas konuentpanus 111K Bemectsa;

® JUIFOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITHI U IPUMEHSATH 3TU MOHATUSA IIPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHUN;

® JCMOJb30BaTh XHMMHUYECKYIO CHMBOJHUKY JUJIsi COCTaBieHHs] (OpMyJ BEIIECTB W ypaBHEHUI
XUMHUYECKUX PEAKIUH;

® ONpeleNsATh BaJCHTHOCTb W CTENEHb OKHUCICHHUS XUMHUYECKHUX 3JIEMEHTOB B COEIUHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIECTB K OMPEAeIEHHOMY KIIAcCy COeIMHEHUN 1o (Gopmynam,
BUJI XUMUYECKOHN CBSI3U (KOBAJICHTHAs, HOHHAsI, METAJUINYECKasl) B HEOPraHUYECKUX COEAMHEHUAX, 3apsij
HMOHA MO0 XMMHMUYECKON (Qopmyse, XapakTep Cpelbl B BOAHBIX PacTBOpax HEOPraHWYECKUX COCIUHEHM,
TUI KPUCTAIUIMYECKOMN pelIETKU KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cmbici Ilepumonnueckoro 3akona JI. WM. MenzaeneeBa u JE€MOHCTPUPOBATH €rO
MMOHMMAaHUE: OMKCHIBATh M XapaKTepu30BaTh Ta0InuHyo Gopmy [leproanueckoi cucTeMbl XUMUYECKIX
AJIEMEHTOB: pa3IU4aTh TMOHATUS «rJlaBHasg mnonarpynmna (A-rpymma)» u «mobounas moarpymma (b-
TpYIIa)», MaJIbIe ¥ OOJBIINE TIEPUO/IBI, COOTHOCHTH 0003HAYCHHUS, KOTOPBIE UMEIOTCS B MEPHOANIECKOM
TabIUIe, C YACIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3aps[
a1pa, oOlIee YUCIO DJIEKTPOHOB M paACHpelesieHHe MX MO AJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHUU CBOMICTB 3JIEMEHTOB M UX COCAMHEHUM B IpejAesiax MaJlbIX NEPHOJ0B U
TJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

e KJacCU(QHUIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XMMUUECKHUE PEaKIuu
(Mo 4YMcay M COCTaBy Y4YaCTBYIOUIMX B PEAKIMM BELIECTB, MO TEIIOBOMY 3(p(}EKTy, 0 HM3MEHEHHUIO
CTETEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

® XapakTepH30BaTh (OMMCBHIBATH) OOIIME M cHelu(UUEecCKHe XMMUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILIECTB, MOJTBEP)KJasi OINHCAHUE IPUMEPAMU MOJEKYJISPHBIX M HOHHBIX YypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

® COCTaBJIATh YPAaBHEHUS NIEKTPOJIUTUYECKON TUCCOLMALMN KUCIIOT, HIEJIOUEd U COJIeH, TIOJIHbIE U
COKpallléHHbIE YPAaBHEHHUS peaklUil HOHHOTO OOMEeHa, YpaBHEHMsS pEaKIMi, MOATBEPKIAOIINX
CYILIECTBOBAHUE N'€HETUYECKON CBS3U MEXIY BEIIECTBAMM PA3JIMUHBIX KJIACCOB;

® DPaCKphIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajlaHca 3TUX peaKLuil;

® [IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MUX CTPOEHHS, BO3MOKHOCTH MPOTEKAHNUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

® BBIYUCIITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYKO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOT0 3J€MEHTa Mo (opMyJie COeIMHEHUs, MacCOBYIO JOJI0 BEIeCTBAa B PacTBOpE, MPOBOAUTH
pacuéTel 10 YpaBHEHUIO XUMUUYECKOM peakLnu;

e CcoOmIOaaTh MpaBuiia MOJIb30BAHUS XMMHUYECKON MOCYNOM M 1abopaTopHBIM 000pyIOBaHUEM, a
TaKXke IpaBuja OOpalleHHs] C BEIIeCTBAMH B COOTBETCTBUM C HHCTPYKLHMSIMHU MO BBIMOJIHEHHUIO



Ja00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYCHHIO M COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHUaKa U
YTJIEKUCIIOrO Irasa);

® MPOBOAMWTH PEAKIUH, TMOATBEPKIAIONIME KAYeCTBEHHBI COCTAaB pa3IMYHBIX BEIECTB:
pacmo3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpOMUI-, HOAM-, KapOoHaT-, (hocdaT-, CHIMKAT-, Cynbdar-,
TUIPOKCUI-UOHBI, KaTHOHBI aMMOHMSI U HMOHBI HM3yYEHHBIX METaJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

® TMPUMEHATH OCHOBHBIE OIEPALMU MBICIUTEIBHON NEATETbHOCTH — aHAJIU3 M CHHTE3, CPAaBHEHHUE,
0000111eHIe, CUCTEeMATU3AIINIO, BBISBICHUE NMPUYUHHO-CIICJCTBEHHBIX CBSI3€H — /Il U3yUEHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIUil, eCTECTBEHHO-HAyYHbIE METO/Ibl MO3HAHMS — HAOII0IeHUE, U3MEPECHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIHH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnoreka [JOK
1.2 . 4 0 0
peakuuin https://m.eds00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 MeTO/IaX MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpATOpUH U IPUEMBI bubnuorexa [JOK
3 1 0 1
oOparteHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTtele BemnrecTBa U cMecu. CriocoOnl bu6mmoreka [JOK
4 . 1 0 0
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [JOK
a N PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1 0 0
TOMBI M MOJICKYIIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 [IpocTbie 1 clHOKHBIE BELIECTBA 1 0 0 https:/m.edsoo.ru/ff0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuoreka [JOK
10 Xumuuaeckas opmyna. BaaeHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr0O bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmorexa [IOK
MougnspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUUECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHX bubmorexa HOK
" N P https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIONENCT 0606yq eHHUE U bubmmorexa [OK
H T, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHU
20 Kontponbnas padora Nel mo teme bu6mmorexa [IOK
«BemiecTBa 1 XUMHUYECKUE PEAKLIUN) https://m.edso0.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK

BO3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa LIOK
poAa (peattt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoObI MoTy4YeHusT KUCJIOPO/ia B
23 nabopaTopuu }I/’an OMBIMHerHcf[CTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3 PeKT XUMUIECKOM
peaKIuu, MOHITHE O bu6mmoreka [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHUH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMHUUYCCKHUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI z:ro bubmmorexa LOK
p AyXd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonydenue u coOMpaHue KHCIOPOIa Bubmmorexa LIOK
yi . P poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxknenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHCITIOTaX U COJISIX bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHusT BOJAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
bu6mmoreka [JOK
31 «[lonmydenne u coOupanue BoI0po/a,

W3Y4YEHUE €TI0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [JOK
. n Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH Ta30B
35 ®du3nyecKue 1 XUMHUECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuorexa [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Haceiennbie
37 u HI;HacmpeHHmE aCTBOPBI B bubmmorexa [TOK
5 P PEL https://m.edsoo.ru/ff0d5b40
MaccoBas [10J1s1 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpOB € bubnuoreka [IOK
onpeneNnEHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: cOCTaB, KiIaccuUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxarms, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [TonydyeHnne u XxuMHu4yeckue CBOWCTBA bubmumoreka [IOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIIATYypa,

46 CHOCOéLII) 0T )CHI/I}I XHMHI{ZSKI/IC bubmorexa OK

. ya ’ https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))

48 I'enernueckas CBsA3bp MEXKY KJIacCaMu bubnnoreka [JOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50

49 O06o0011eHre U cucTeMaTH3alus bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponsHnas pabora Ne3 no teme

50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorexa OK

. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHUYECKHUX 3JIeMeHTOB. [ToHsATHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [Tepunoanueckasi cHCTEMa XMMHYECKUX bubmorexa HOK
p https://m.edsoo.ru/00ada52c
snemenToB 1. . MenneneeBa
b K
53 [Tepromapl, TPYIIIEI, TOATPYIIIBI nommorexa [0

https://m.edsoo.ru/00ada52¢
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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https://m.edsoo.ru/00ada52c

Crpoenue atromoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKa XMMHYECKOTO
56 3JIEMEHTA T10 €r0 MOJI0KEHUIO B bubmuorexa [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
57 IIpoMexxyTouHast UTOroBas arrecranus bu6mmoreka [IOK
B (hopMe KOHTPOJILHOTO TECTUPOBAHUS https://myschool.edu.ru/
3nauenue [lepuonnyeckoro 3aKkoHa
58 JUIS pa3BUTHS HAyKU U npakTuku. 1. W. bubnuorexa [JOK
MeHeneeB — y4€HbId, IEAAror v https://m.edsoo.ru/00ada96e
rpaKAaHUH
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnuoteka [JOK
59
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
60 HIoHHas XHMIHeCKas CBA3D https://m.edsoo.ru/00adac34
61 KoBanentnas nossipHas XuMudeckas bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
62 KoBaseHTHas HenoysspHas XUMUYeCKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
63 CTeneHb okHCICHS https://m.edsoo.ru/00adae28
64 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnnoreka [JOK
peakuuu https://m.edso0.ru/00adb076
65 OKUCIATENN U BOCCTAHOBUTEIH bubnmuotexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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KonTtponsnast padora Ne4 o reme

https://m.edsoo.ru/00adb076

bubmuorexa [JOK
66 «CTtpoenne aroMa. XuMHUUYECKast 1 https://m.edsoo.ru/00adbags
CBSI3b»
67 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTtu3anus 3HaHU 30.04.2024  https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [HOK
cUCTEeMAaTU3alusA 3HaHUI 14.05.2024  https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KVIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara nu¢ppoBbIe
Tema ypoka Konrpoabnbsie IIpakruyeckue A dp
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypcsl
Ilepnonnueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 0 0 bubnnorexa [HOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00adb59
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX JICMECHTOB 1 0 0 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Bupl XUMUYECKO CBSI3U U TUIIBI bubnuoteka [JOK

4 ) 1 0 0
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpeHue u yriayoneHue 3HaHu 1 1 0
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca

5 Knaccudukanus XumMuueckux 1 0 0 bu6mmoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakiuu. IToHgITHE O TOMOT€HHBIX U 1 0 0 bubmmorexa [TOK
p ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX

8 [ToHsITHE O XMMUYECKOM PAaBHOBECHH. 1 0 0 bubnmuotexa [JOK

@akTOpBI, BIUSAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c
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XUMHUYECKON PEAKLIUU U ITOJIOKEHUE
XMMHMYECKOTO PAaBHOBECUS

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust F1EKTPOTUTHUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
8 HHATHIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMoHHbBIE ypaBHEHUS peaKUil Bubmorexa ITOK
yp peartl https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBAaHUI1l B CBETE IPEACTaBICHUN bubnmorexa LOK
puﬂ https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPENCTABIEHUNA 00 bubnmorexa LHOK
bed . https://m.edsoo.ru/00add8b2
AIICKTPOJUTUYECKON JUCCOIHAITIT
14 ITonsatue o ruapoIN3€E CONEH bubmmorexa [TOK
b https://m.edsoo.ru/00add9d4
15 O06001IeHne U cCUCTEMaTU3AIIHS bubnuoteka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Penrenue 3KCriepuMeHTaIbHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a/1a9»
KontponbHas pabota Ne2 o reme
17 «DINEKTPOIUTHUECKAS TUCCOIIUAIIUA Eubmorexa IIOK
p a HHATHA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)
OO01ast XapakKTeEPUCTHKA raJIOT€HOB.
B P pv bu6mmoreka [IOK
18 XuUMHUYECKHE CBOMCTBA HA IPUMEPE

xJiopa

https://m.edsoo.ru/00addfe2
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XinopoBogopo. ColisiHast KUCIOTA,

19 XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE bubmmorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCIOTHI bubmmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEeHUsIM
21 XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3 bubmmorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHeHU N bu6mmorexa [IOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBopopo, cTpoeHue, hu3ndeckme bubnuoteka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢u3nyeckrue 1 XUMHUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 IIOJIy4YEHUS CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COeTUHEHUSIMU
CephI
97 Brruucienue MaccoBoit 1071 BbIXO/a bubmuorexa [JOK

MMpOoAYKTa pCaKInun

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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OOm1ast XxapaKTEpUCTHKA SJIEMEHTOB
VA-rpynmsl. A30T, paclipoCTpaHEHHE

bubmuoreka [JOK

28
B Ipupojie, GU3NIECKue U https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOICTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U bubmoreia OK

> HOIVH https://m.eds00.ru/00adf004
MIpUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[lomydyeHre aMMuaKka, U3y4eHUe ero bubmmorexa [JOK
) it https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KuCI0Ta, e€ GU3nIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHHS B KaU€CTBE MUHEPATbHBIX

32 oOpeHui. XMMHUYECKOe bubmorexa LHOK
yAoLP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH I(I/ICJ'I((I))Ta (b(blfm(qe)cxne " bubmmorexa [OK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATbHBIX YA0OpEHUH. bubnuotexa [JOK
3arpsi3HEeHUE TPUPOTHON CPEbI https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B

35 npH I(:ﬂe g)mnlzleciie Y XUMHYECKUE bubmorexa HOK

PUPOE, https://m.eds00.ru/00adfd9c
CBOWCTBa
bubnmnoreka [JOK
36 Oxcunsl yriaeponaa, ux GU3nIecKue u 1

https://m.edsoo.ru/00adfebe
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XMMHYECKHUE CBOMCTBA.
DKOJIOTHYECKHE MTPOBIIEMBI,
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)

37 VYronbHast KUCI0Ta U €€ Con bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme
"[losryueHue yrieKucioro rasa. bubmumoreka [IOK

38
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[lepBoHavasibHBIC TOHATHUS 00
39 OpPTraHUYECKUX BEUIECTBAX KaK O bubnuorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 Kpemuuii u ero coenvnenus bubnuorexa LIOK
https://m.eds00.ru/00ae080a
[IpaxTnueckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«BaxHeimme HeMeTaJTbl U UX https://m.edsoo.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padorta Ne3 no teme

42 «BaxHeimme HeMeTaJTbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCJIUHECHHU S
OO61mas xapakTepruCcCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merammnyaeckas CBs3b U bubmuorexa [JOK
METaJUINYECKasi KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3NUECKUE CBOMCTBA
METaJIJIOB

42 XUMHUYECKHEe CBOMCTBAa METAJLJIOB. bubmuorexa [JOK

DAEKTPOXUMHUECKUN Psift

https://m.edso0.ru/00ael1156
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HaIIpsHKEHUN METaJUIOB

OO6mmwme crmocoOb! MOTyYeHUS
MeraiuioB. CruiaBel. BeruuciieHus mo

bu6mmoreka [IOK

45 5
YPABHCHIIV XHMITICCIIX peariuti, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 IlonsaTHe 0 KOPPO3UU METAJLIIOB bubmorexa [JOK
pp https://m.eds00.ru/00ae1278
bu6mmorexa [IOK
47
[Henorsie MeTai el https://m.edso0.ru/00ae14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJus https://m.edso0.ru/00ae14b2
49 Il{er04YHO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ae15e8
50 Bakneiinine coefuHEHNS KaIbIIH bubmorexa LIOK
s H https://m.edso0.ru/00ae15e8
51 O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHUH
[TpoMexxyTouHast UToroBas
52 aTTecTarus B (popmMe KOHTPOIBLHOTO
TECTUPOBAHUS
JKEcTKOoCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
53
YCTpaHECHUS https://m.edso00.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
54 "JKECcTKOCTh BOJBI U METOJHI &€ bubmiorexa LOK
" 8 8 https://m.edso00.ru/00aelae8
YCTpaHECHHS
55 ATOMUHI bubmuorexa [JOK

https://m.edsoo.ru/00aelc64
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56 AMpoTepHbIE CBOIICTBA OKCHJIA U bubmumoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
57 eneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
58 Oxkcubl, TUIIPOKCUIBI U COJIU XKeye3a bubnnoreka [HOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
59 O060011IeHNe U CUCTEMATU3AIIHS
3HAHUU
[Ipaktuueckas paborta Ne 7. Pemenue
60 JKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«BaxHeinme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
61 pEearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso00.ru/00ae1750
MaccOBOM JOJIH BBIX0Ja POAYKTA
peakiuu
62 O0600611eHre U cucTeMaTH3alus
3HaHUU
KonTponbnas padora Ne4 o teme
63 «BaxHene MeTauIbl U UX
COCJIUHECHHU S
64 BemectBa u marepuassl B bubmuorexa [JOK
MOBCEIHEBHOM XU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
65 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
66 Pons xumun B pemenun bubnmuotexa [JOK
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HKOJIOTHYECKUX MPOOIIeM

https://m.edso0.ru/00ae4270

PesepBHbIil ypok. O60011IeHIE 1 bubnnoreka [HOK
67 . 1
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
68 PesepBHrlil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux anemeHTos /. M.
MenneneeBa, TabJiia paCTBOPUMOCTH, JICKTPOXUMUUECKUN PSiJT HATIPSIKEHUS

MCTAJIJIOB

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypOBEHb. -
Peanuzauusa-tpedoBanuii-@I"OC-0CHOBHOTI0-00111€T0-00pa30BaHusL. -

Metoanueckoe-niocooue-mis-yuntens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



