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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Oa€T TMpeACTaBICHHE O MENAX, OOIeH CTpaTreruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPpaMMbl MO XHMHUHU, OMPENENIeT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEHM OO0ydYaromuxcsi, ONpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYAIOIIETroCcsl IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (QOpMUPYEMbIE XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHHIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEW  JJII  CaMOpPa3BUTHUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
OKCIIEPUMEHTATBHBIX M HCCIEAOBATEIbCKUX YMEHUN, HEOOXOMUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B (pOpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUsT B OOYyUYEHHWUM XUMHUU OOECHEeUMBAIOTCS CHeUUu(UKON
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOUIUMUCS CHCTEMBbI TEPBOHAYATBHBIX TMOHITUNW XUMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TTOHATUN O XUMUUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOIO MPUMEHEHUS U MOJYy4YEeHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeTOoJaM NO3HaHMs B Hayke. M3ydeHue XUMHUU TPOUCXOAUT C MPUBICYEHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KaK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, sI3blka HAayKu, B
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OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHMU INpPaBWJI O€30MacHOro OOpallleHHs C BEIIECTBAMH B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPUHATHUIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEACHHBIX JJI HU3YyYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OpY/IOBAaHUEM, U3YUYEHUE U OMHCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOW) SIBIICHUH, HaOII0ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMoIeicTBHE keje3a ¢ pactBopom conu mean (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. IIpumenenune kucnopoaa. CrocoObl
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MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE pEakuuu. TOIUIMBO: yroiap M METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl Mo XMMUYECKUM YPaBHEHHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpuposie U B KHU3HMU 4esnoBeka. KpyroBopoT Bojabl B MPUPOJIE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusznueckue M XUMHYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknatypa kucinot. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHns ropeHust (mokapa), O3HAKOMJIEHHE C o0pas3laMud OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOIIONCHHE OOpa3IlloOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIEOMATEPHUAIIOB),
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uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAaKUUWd HEUTpadu3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MengeneeBa. CtpoeHue aTomMoB. XMMHYECKAS] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
U rpynnbl. DU3NYECKUN CMBICT TOPSIKOBOTO HOMEpPAa, HOMEPOB NEpuoja U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKLIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIONIUXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (akKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3U. THIBI KPUCTAJIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETIEHEH OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o xaranuse. [loraTue o xumuueckoMm paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU
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OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIe U C1a0ble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsITHE O rHMApPOIN3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPONPOBOIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOZ€CTBUE € METAJJIaMH, HEMETAUIaMH, WLIeJo4aMH). XJIIOPOBOJIOPO/I.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCa0Thl. COM CEpHOUM KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha
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cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUIECKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpuUpoJe, (U3NYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100albHOTO TOTEIJICHUS KIMMaTa, TMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHs KpeMHHS B mpupone. OOmmue mnpeacraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,
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CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHUE CBOMICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIEOMAaTepraoB), HaOIOICHUE TIpoliecca OOyTriMBaHUs caxapa Moja JACHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COEAUHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMO/JICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJydyeHue, coOOMpaHue, paclio3HaBaHWE U W3Yy4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHNEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHre MeTauioB. Meraynueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIbI U
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TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3nUeCcKue U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxOXJeHHUE B Ipupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA Xkee3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJEHCTBUS OKCHA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3MOXKHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UcCeoBaHEe aM(OTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakinuil B ObITy. IlepBas momoris npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3Il0oB MaTepHANOB (CTEKJIO, CIIaBbl METAJIOB, TOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u
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Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTHS, MaTePUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, a3, PacTBOP, pACTBOPUMOCTb, KPUCTAIITMYECKAsT
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.

13



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOEHMSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa JESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN
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JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3yNbTATOB BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM
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Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;
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YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33 IlaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI
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NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUu 3aMeleHus, peaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHMOH, aHWOH, PAacTBOp, MAcCOBasi JIOJIs BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJIS COCTaBlieHUs (opmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3u (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUSI MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
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XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaeneHre uX no 3JeKTPOHHBIM CIIO0IM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpAIMi MBICIUTEIBHON ACSTENIBHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiaccudUKaIuIo,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOAOpOAa H KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJ€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XWMHYECKOE paBHOBecHE, OOpaTUMblE U
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HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaNINYecKasi), KpHUCTaJUIMYecKass pemérka, KOppo3Hs METaIoB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJHUKY JUIsi COCTaBjieHUS (opMy
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKas) B HEOPraHHMYEeCKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich llepuognueckoro 3akona J[. U. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpble MMEIOTCS B TEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(EeKTy, M0 M3MEHEHHUIO CTETICHEH OKHUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO
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oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON JEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHbId U
MBICJICHHBIN ).
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TEMATHUYECKOE IINIAHUPOBAHHUE
8 KIIACC

KoaunuecTBO 4acos
No HaumenoBanue

n/ pa3aeyioB U TeM Bcer  KoHTpoabH IIpakTH4eck
n NPorpamMmbl 0 ble padoThI ue padoThl
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusi — BaxkHast
o0macTb
€CTECTBO3HAHUS U
11 . 5 0 2
MPAKTUYECKOU
eI TETHHOCTH
YeJloBeKa
BemectBa u
1.2 XHUMHYCCKUC 15 1 0
peakumn
Hroro mo pazueny 20

Paspnen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
Bo3nyx.
Kucnopon.
2.1
[Tonsitue 06

OKCHJIaX
Bopopon.Ilonarue

2.2 0 KHCIIOTax U 8 0 1
COJISIX

Bopa. PactBopbl.
2.3 Ilousttre 00 5 1 1
OCHOBaHHUSIX

OcHOBHBIE KJIaCChI
2.4 HEOPraHMYECKHX 11 1 1
COEIMHEHUN

Utoro no pazneny 30

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmorteka [IOK
https://m.edsoo.ru/7f4183
7c

bu6moreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6moreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6moreka [IOK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4183
7c

bubmuoreka [JOK
https://m.edsoo.ru/7f4183
7c

Paspnen 3. Ilepuoanueckuii 3akon u Ilepuoguveckasi cucremMa xumuideckux 3jaemenTosn /1. U.
MenpaeseeBa. Ctpoenne aToM0OB. XUMHYecKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuu
[Tepuonnueckuii
3aKOH U
3.1 7 0 0
[Tepuonnueckas
cucremMa

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c
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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
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
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYCCKUX
anemenTtoB /1. W.
Mennene-eBa.
Crpoenue atoma

XumMuueckas
CBSI3b.

3.2 OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEILH
bIC pEaKIUu

Hroro no pazneny

PesepBHOE Bpems

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

15

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f4183
7c

bu6mmoreka [{OK
https://m.edso0o.ru/7f4183
7c

bu6moteka [IOK
https://m.edsoo.ru/7f4183
7c
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https://m.edsoo.ru/7f41837c
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9 KUIIACC

KoaunuecTBO 4acos
No HaumenoBanue

n/ pa3aeyioB U TeM Bcer  KonTpoabH IIpakTH4eck
n MPOrpamMmbl 0 ble padoThI ue padoTsbl

Pazjen 1. BemecTBO U XuMHu4ecKkne peakiuu

[ToBTOpEHUE N
yriryoneHue
1.1 3HAHHUI OCHOBHBIX 5 1 0
pasnesnoB Kypca 8
KJacca

OcHOBHEIE
19 3aKOHOMEPHOCTH
' XUMHUYECKUX
peakuui
DIIEKTPOJIUTUYECK
ast TUCCOITHAIIHS.
1.3 XuMUUecKue 8 1 1
peaxIuu B

pacTtBopax
Hroro mo pazgeny 17

Pa3nena 2. HemeTa/JILI M X COeAMHEHHUS

Oo61mas
XapaKTepPUCTHKA
XAMHAYECKUAX

2.1 snemenTtoB VIIA- 4 0 1

TPYIIIBL.
I'ajmorensl
O6mas
XapaKTEPUCTHKA
XUMHYECKUX

22 snemenToB VIA- 0 0 0
rpynnsl. Cepa u eé

COCIUHCHUA

Oo01mas
XapaKTepUCTUKA
XAMHYECKUX
2.3 7 0 1
351eMeHTOB VA-

rpynmnsl. A3oT,
bochop u ux

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a6
36

bu6moteka [IOK
https://m.edsoo.ru/7f41a6
36

bu6moreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6moreka [IOK
https://m.edsoo.ru/7f41a6
36

bubmuoreka [JOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a6
36
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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
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

COEIMHEHUS
OOmas
XapaKTepUCTHUKa
XUMHYECKUX
24 aneMeHToB |VA- 8 1
rpynnsl. YTiaepoa
1 KPEMHMM U UX
COEIMHEHUS

Wroro mo pazueny 25
Pa3znea 3. MeTaJJIbl M X COeTUHEHUA

OO01me cBOMCTBA

3.1 4 0
METAIUIOB
Baxueiimue
3.2 METAIBI U X 16 1
COEIUHEHUS
Hroro mo pazueny 20

Paznea 4. Xumusi v oOKpy:Kamomasi cpeia

BemectBa n
4.1 MaTtepuabl B 3 0
KU3HU YeJIOBeKa

Hroro mo pazgeny 3

PezepBHOE Bpemst 3 1
OBUIEE

KOJIMYECTBO 68 5
YACOB I10

[TPOTPAMME

bubmuoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6morteka [IOK
https://m.edsoo.ru/7f41a6
36

bu6moreka [IOK
https://m.edsoo.ru/7f41a6
36

bu6moreka [IOK
https://m.edsoo.ru/7f41a6
36
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KonnvecTBo yacon JjiekTpoHHbIEe I POBHIE
wn | Temaypoka Beero | Kontpoabibie | Tpaktuueckue odpa3soBaTe/ibHbIe
padoTsI padoTsI pecypcbl
L | s aoronera, | 1 ubmotexa LIOK
: https://m.edsoo.ru/ff0d210c
Tena u BemecTBa
2 Tlonsatre o Meromax 1 Bbubaunoreka [JOK
[TO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
[pakriueckas padora Ne
1 «IlpaBuna paboTsl B
3 J1a00paTOPHUU U MIPUEMBI 1 1 Bbubmuoreka [TOK
olOparieHus ¢ https://m.edsoo.ru/ff0d23dc
11200paTOPHBIM
000pYIOBaHUEM))
e Bumorea 10K
’ . https://m.edsoo.ru/ff0d26ca
paszeneHus cMecel
[TpakTryeckas pabora Ne
5 2 «Paznenenue cmeceit 1 1 bubnuoreka [IOK
(Ha MpUMepe OYKUCTKU https://m.edsoo.ru/ff0d28c8
TIOBapEHHOW COJIN)»
bubnuoteka IIOK
6 ATOMBI 1 MOJICKYITb! 1 https://m.edsoo.ru/ff0d2a6¢
;| pmes e | B LOK
https://m.edsoo.ru/ff0d2bed
XMUMHYECKHX JIIEMEHTOB
8 [Ipoctbie u croxHbIC 1 bubauorexa [JOK
BEILECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIpHOE 1 bubaunorexa [JOK
yUIeHHe https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSHCTBA
COCTaBa BEIIECTB.
bubarnoreka [JOK
10 Xunraecicas (opmyza. ! https://m.edsoo.ru/ff0d2eae
BanentHocTh aTOMOB
XUMHYECKHX JIEMEHTOB
11 OZZICO:HSWZI;M :TON;HM 1 bubnmoreka [JOK
Macea. LTHOCHTEIbHAA https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca
12 XMHE;;;zEg:ciZH;IHeMeHTa B 1 bubmmorera [IOK
https://m.edsoo.ru/ff0d350c
COETMHEHUH
13 KommgecTBo BemecTna. 1 bubnmoreka [JOK
Moub. MossipHast Macca https://m.edsoo.ru/ff0d5230
14 )2:1[\211:1[::21}:11:1[: :BJIGHI/UI 1 bubmmorexa LIOK
) https://m.edsoo.ru/ff0d37fa
XUMHYECKasi peaKklys
15 | mporecammxmiec | 1 Bufimmorexa LIOK
P N https://m.edsoo.ru/ff0d3al16
peakiuii
16 3aKoH COXpaHEHHUS MaCChI 1 Bubmmoreka [IOK
BEILECTB. XUMUYECKUE https://m.edsoo.ru/ff0d3b88
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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
https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d3b88

YpaBHEHHUs

Brraucnenus KOJIM4YECTBA,
MaccChl B€OIECTBA 110

Bubnunoreka [JOK

17 YPABHEHHUSAM XHUMHYECKHX https://m.edsoo.ru/ff0d5708
peakuui
Knaccupukars
XUMHYCCKHUX PEaKITHA

18 (COGI[I/IHGHI/IHP bubaunoreka [JOK

’ https://m.edsoo.ru/ff0d3f34
Ppas3JIoKeHus, 3aMEIeHUs,
0o0OMeHa)
M. B. JlomoHOCOB —

19 YUEHBIA-IHIUKIIOTIETUCT. bubanorexa [JOK
O6o6uieHne u https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3alusl 3HaHUH
Konrponbhas padora Nel

20 o teme «BemecrBa u BH6H_H0TeKa LOK

https://m.edsoo.ru/ff0d4290
XUMHYCCKHE PEAKIIUIY
Boznyx — cmech ra3os.

21 CocraB Bo3ayXa. bubmuoreka [TOK
Kucnopoa — sneMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
®duznyeckue u

| memee e S orea 10K

poaa {peakil https://m.edsoo.ru/ff0d4614
OKHCJICHUS, TOPCHHE).
ITousitie 00 okcHaax
Cnoco0bl MOTyYeHus
KUCIIOpO/ia B
bubarnoreka [JOK
23 nadopatopui u https://m.edsoo.ru/ff0d497a
HPOMBIIIICHHOCTH.
IIpumenenue kuciopona
TemnoBotit a¢pexr
XUMUYECKOH peaKLuu,
24 ;[;) H;Z)I;I(IE/:IDSI)HHGCKOM bubmorexa OK
P https://m.edsoo.ru/ff0d4790
ypaBHEHHH, DK30- U
SHIIOTEPMHIECKUX
peaKiusix
Tomnmuso (HedTh, yronb u

o5 MeTaH). 3arpsi3HeHHne bubnunoreka [JOK
BO3.yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHUSI
[IpakTtudeckas padora Ne

26 3 mo teme «llomydenne u Bubmmorexa [IOK
coOupaHue KHCIoposa, https://m.edsoo.ru/ff0d4ae2
HU3y4YEHHE €r0 CBOMCTBY
Bonmopon — aneMeHT u

bubnmoreka [JOK

21 | mpocToe BelecTBo. https://m.edsoo.ru/ffod4ddo
HaxoxneHnue B npupone
duznyeckue u

28 XUMUYECKHE CBOMCTBA bubnmoreka [JOK
Bozopona. [Ipumenenne https://m.edsoo.ru/ff0d4dd0
BOJIOPOJIA

29 IToHsITHE O KHCTOTAX H bubnmoreka [JOK
COTIAX https://m.edsoo.ru/ff0d50d2

30 Crioco0bI noydeHus bubanoreka [TOK
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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BOJIOPOJIA B JTA0OpATOPHU

https://m.edsoo.ru/ff0d4dd0

[pakriueckas padora Ne

31 4 o teme «llonyuenue u bubnmnoreka [TOK
cobupaHue BOA0po/Ia, https://m.edsoo.ru/ff0d4f42
HU3y4YEeHHE €ro CBOMCTBY»

3 MornsipHBIi 00BEM Ta30B. bubnnoreka [TOK
3akoH ABOrajapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMma,

j | Kommseomsa semeersa BuGmorexa LIOK

43 1O CT0 M3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIICCTBA
i 00bEMY
Berurcnenus 00EMOB

34 | peasaunt wa ocrione Butimiotexa LIOK
peaidl R https://m.edsoo.ru/ff0d5708
3aKoHA 00BEMHBIX
OTHOIICHUH Ta30B

35 i"ﬁ;‘::s:::: Ic/IBof/'ICTBa bubmuorexa LIOK

https://m.edsoo.ru/ff0d587a
BOJIBI

36 CocTaB OCHOBaHHMH. bubnuoreka [IOK
[MousiTHe 00 MHIUKATOPaX https://m.edsoo.ru/ff0d59e2
Bona kak pacTBOpUTENb.

Hacpimennsie u

37 HEHACBIIIICHHBIC bubnuoteka IIOK
pactBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJIsI BEIIIECTBA B
pactBope
[pakruueckas padora Ne
5 o Teme

38 «?CI;EZOTOZBSBHHG bubmnoreka IIOK
p poB € N https://m.edsoo.ru/ff0d5eba
onpeenéHHON MaccoBO
JI0JIEN pacTBOPEHHOIO
BEIIECTBAY

I B 10K

PO https://m.edsoo.ru/ff0d6342
Bonopon. Bonay
40 S;:iﬁ;ﬂizﬂ;:’ bubarnoreka [JOK
LA, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
ITonyuenue u

M XUMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB

42 S;;ZZE{HH;;;;?%’ bubnmoreka [JOK

’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIATypa
43 XHI/?:/III};:ZIC{II:;eHCBOﬁCTBa bubmmorexa LIOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHUH
44 f;:i?;(;;}f;c;?’ bubnmoreka [JOK
1, https://m.edsoo.ru/ffOdfee2
HOMEHKJIATypa
45 [lony4yenue u bubanoreka [TOK
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XHMUYECKHE CBOMCTBA
KUCJIOT

https://m.edsoo.ru/ffOdfee2

Comu (cpennue):

46 HOMEHKJIATYpa, CIIOCOOBI Bubnunoreka [JOK
MONyYEeHHS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOMCTBa
[pakriueckas padora Ne
6. Pemenue

g | e Bumorea 10K

A https://m.edsoo.ru/00ad9b7c
«OCHOBHEIE KIJIACCHI
HEOPTaHUYECKUX
COEIUHEHUIDY
T'eneTuueckast CBSI3b

48 MeXy KilaccaMu bubaunorexa [JOK
HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a50
COEIUHEHUI

49 O06o00mIcHNE U Bubmuoreka [TOK
CUCTEMATHU3aLlNs 3HAHUN https://m.edsoo.ru/00ad9ch2
Konrponbnas padora Ne3

50 o Teme "OCHOBHBIC bubaunoreka [JOK
KJ1aCChl HEOPTAHUYECKHX https://m.edsoo.ru/00ad9ela
CoeqUHEHUI"

IlepBbie NONBITKH
51 )IEJI;II?/ICP(I:II;ISC):I;I(I:I?(H:HP;MCHTOB Bubmzorexa LIOK
) https://m.edsoo.ru/00ad9ffa
Ilonatue o rpynnax
CXOJHBIX DJIEMEHTOB
IIepuoauueckuii 3akoH U

52 [lepronuueckas cucrema bubanoreka [JOK
XUMMYECKHX DJIEMEHTOB https://m.edsoo.ru/00ada52c
. 1. MenneneeBa

53 [epuoapl, TpymIisI, bubnuorexa [JOK
MOATPYIIIIBI https://m.edsoo.ru/00ada52c

5 | Covran amovtmmms 1ze Bumiorexa LIOK

A1ep- https://m.edsoo.ru/00ada342
W3oTomnsl
CtpoeHune >IeKTPOHHBIX
55 ggs;z:sgBaTOMOB bubarnoreka [JOK
. https://m.edsoo.ru/00ada6hc
IIepnonuueckoii cucremsl
. . Menpneneesa
XapaKTepucTuKa
56 | noeromoxokemmo s buamorera LIOK
. https://m.edsoo.ru/00ada824
Ilepnoauueckoii cucreme
. . Menpneneesa
3HaueHne
Ilepnoauueckoro 3aKoHa

57 JUTS Pa3BUTHS HAYKH H Bubmmorexa [IOK
npaktuku. J]. W. https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH,

TIeIaror ¥ TPaKIaHUH
DNEeKTPOOTPHUIATEIIEHOCTh Butmmorexa LOK
58 aTOMOB XHMHYECKHUX

OJICMCHTOB

https://m.edsoo.ru/00adaab8

29



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
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

59 HonHnast xumuaeckas 1 Bubaunoreka [JOK
CBSI3b https://m.edsoo.ru/00adac34
60 KoBanenTtnas nomnsipHas 1 bubnmnoreka [TOK
XUMHYECKAs CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenonsapHas 1 bubnmnoreka [TOK
XUMHYECKAs CBA3b https://m.edsoo.ru/00adaab9
bubaunoreka [JOK
62 Crenen, oKuCIeHH 1 https://m.edsoo.ru/00adae28
63 Scizpé?;ﬁ;ii}éz;nme 1 Eubmzorexa LIOK
https://m.edso0o.ru/00adb076
peaxIyu
64 Oxucnurenu u 1 Bbubmoreka [TOK
BOCCTAHOBUTEIU https://m.edsoo.ru/00adb076
KonrponbHas padora Ne4
65 no TeMe «CTpoeHue 1 bubaunorexa [JOK
aToMa. XuMuJecKkas https://m.edsoo.ru/00adb486
CBSI3b)»
Pe3epBHbIil ypok.
O060011IEHNE 1
CHCTeMaTH3alMs 3HAHUM
66 "CocraBieHue ypaBHEHUH 1 bubnuoreka LIOK
OKHMCJIUTEIBHO https://m.edsoo.ru/00adb33c
BOCCTAHOBUTECIIBbHBIX
peakuuii U 3JIEKTPOHHOT O
Gamanca'.
Pe3epBHBIN ypOK.
O0001eHue u
CUCTEMAaTH3alus 3HAHUH
"OCHOBHBIE KJIaCChI
67 HEOpraHMYeCKUX 1 bubaunorexa [JOK
COEJIMHEHUIA. https://m.edsoo.ru/00ad9ch2
I'eneTnueckas CBSI3b
MEeXIy KIaccaMu
HEOPraHUYEeCKUX
coennHeHnH".
IIpomexyrounas
68 arrecrauusa ['ogoBas 1 bubarnoreka [JOK
KOHTpOJIbHas paboTa https://m.edsoo.ru/ff0d61c6
"Xumus B geiictBun"
OBHIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KUIIACC

Ne

KoanuecTBo 4acoB

DJIeKTPOHHBIE U} POBLIE

/i Tema Ypoka KOHTpOJIbHI»Ie HpaKanecxne OﬁpaSOBaTeJILHLIe
Bcero
padoThI padoThI pecypchl
[lepronuueckuii 3aKoH.
Tepuomnieckas bubanorexa [JOK
! CHCTEME XHMIHCCIHX ! https://m.edsoo.ru/00adb59e
snemeHnToB Jl. M.
MeneneeBa
3aKOHOMEPHOCTHU B
2 W3MEHEHUHU CBOWCTB 1 bubaunoreka [JOK
XMUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX MEPUOTOB
Knaccudukanms u
3 HOMEHKIIaTypa 1 bubanorexa [JOK
HEOPTraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunpl xummuueckoit
4 CBSI3U U THUIIbI 1 bubnuoteka IIOK
KPUCTAJUTHYECKUX https://m.edsoo.ru/00adbact
peéToK
KonTposnbHas padora
Nel mo Teme
5 «lIoBTOpEHUE U § 1 1
yriryOieHue 3HaHui
OCHOBHBIX Pa3/IeioB
Kypca 8 Kimaccay
Knaccudukanms
6 XUMHYECKUX pEaKIui 1 bubanoreka [JOK
0 PA3THUIHBIM https://m.edsoo.ru/00adbch0
HpU3HAKAM
ITonsiTve o ckopoctu
XUMUYECKON PEaKIMHU. Bubsorexa LIOK
! TonsTHe O rOMOreHHEIX ! https://m.edsoo.ru/00adbe9a
1 TETEePOTCHHBIX
peaKLUsIX
ITonsiTHE O XUMHUYECKOM
paBHOBecuu. PakTophl,
BIIMAIOIINE HA CKOPOCTh Bubmiorexa [[OK
8 XHMITICCKOM PCAKIUH 1 1 https://m.edsoo.ru/00adc28c
TIOJIO’KEHHE
XMMHYECKOTO
paBHOBECHSI
R S —— ) BuGmorea LIOK
https://m.edsoo.ru/00adcade
peakuun
Teopus
10 AIEKTPOIIUTHIECKON 1 Bubmmoreka [IOK
nmucconuanmy. CHUIbHBIE https://m.edsoo.ru/00adcd68
1 CIA0bIe DIEKTPOIUTHI
11 WoHHBIE ypaBHEHUS 1 Bubmmorexa [IOK
peakImit https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOWCTBA 1 bubnmoreka [JOK

KHCJIOT ¥ OCHOBAaHHI B

https://m.edsoo.ru/00add5d8
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CBETE MpeCTaBICHUIN
00 3JEKTPOTUTUICCKOH
JUCCOLMAIHN

XUMHUYeCKHEe CBOMCTBA
COJIeHi B CBETE

13 TIPeICTaBIICHUH 00 bubmorexa [IOK
Pedl y https://m.edsoo.ru/00add8b2
3JIEKTPOTUTHICCKOM
JTICCOIIHAITUH

14 [lonsaTue o ruaponuse bubanorexa [JOK
coreit https://m.edsoo.ru/00add9d4

15 O06o00mICcHNE U bubmoreka [TOK
CHCTEMATH3aIUsI 3HAHHUH https://m.edsoo.ru/00addd12
[IpakTiueckas padbora

16 No 1. «Pemienue Bubmuoreka [TOK
IKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a1aum)

Konrponbnas padora
No2 o Teme

17 «DNEeKTPOTUTHYECKAs bubanorexa [JOK
JICCOTIHAITHS. https://m.edsoo.ru/00addecO
XUMUYEeCKHE peakliuy B
pacTBopax»

OOmas xapakTepucTuKa

18 rajoreHOB. XUMHUYCCKHE bubmuoteka IIOK
CBOWCTBa Ha IIpUMEpe https://m.edsoo.ru/00addfe2
xJiopa
XJ10poBOAOPOA.

| e B LOK

’ https://m.edsoo.ru/00ade104
HOJTy4YeHue,
NpUMEHEeHHe
[pakruueckas padbora
20 fl(ilf)nno Z}?}jz COIISTHOM bubmuorexa LIOK
i N https://m.edsoo.ru/00ade348
KHCITOTBI, H3y4eHue eé
CBOWCTB»
Brruucnenus no
PCAKILHH, https://m.edsoo.ru/00ade488
€CJIM OJTUH M3 PEareHTOB
JIaH B U30BITKE

29 OO0m1as xapaKTepUCTHUKA Bubmmorexa [IOK
sreMenToB VIA-Tpyrmms https://m.edsoo.ru/00ade64a
AJmoTpomnHbie
Moau(UKAIUN CEpPBI.

23 Haxoxxnenune cepsl u eé bubnmoreka [JOK
COCIIMHEHUIA B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOKCTBA
cepbl

24 STCPOO:}?;[: pgﬁ;HHCCKHe bubmmorexa LIOK

P ’ . https://m.edsoo.ru/00ade802
Y XUMHYIECKHE CBOICTBA
Oxcuner ceprl. CepHas
o5 KHCIIOTa, (pr3udeckne u Bubmmorexa [IOK

XUMHUYCCKHUEC CBOﬁCTBa,
TIPUMCHCHUEC

https://m.edsoo.ru/00adea28
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26

XUMUYECKUE PEAKIINH,
JIeKallfe B OCHOBE
TIPOMBIIIICHHOT O
crioco0a ToIyYeH st
CEPHOU KUCIIOTBHI.
XuMuyeckoe
3arpsi3HEHUE
OKpYKarolien cpesl
COCIMHCHUSIMH CEPBI

Bubaunoreka [JOK
https://m.edsoo.ru/00adec8a

27

Brruncnenne MmaccoBoi
JIOJTA BBIXOJIA MPOAYKTA
peaxIyu

bubaunoreka [JOK
https://m.edsoo.ru/00adec8a

28

OOmmas xapakTepucTuKa
aneMeHToB V A-rpymnmsl.
A30T, pacrpocTpaHeHue
B TIpupoze, puznueckue
U XMMHYECKHE CBOMCTBA

bubaunoreka [JOK
https://m.edsoo.ru/00adeea6

29

AmMmuak, ero
¢dusnueckue u
XMMHUYECKHE CBOWCTBA,
NOJTyYeHUE U
NpUMEHEeHHe

bubaunoreka [JOK
https://m.edsoo.ru/00adf004

30

[TpakTryeckas pabora
Ne 3 o Teme
«llTonyyenune ammuaxa,
U3Y4EHHE ETO CBOMCTBY

bubmuoteka IIOK
https://m.edsoo.ru/00adf180

31

A30THas kucnora, eé
¢dusnueckue u
XUMHUYECKHE CBOMCTBA

bubmuoteka IIOK
https://m.edsoo.ru/00adf306

32

Hcnonp3oBanue
HUTPATOB U COJIEH
aMMOHUSI B Ka4eCTBE
MHHEPaJIbHBIX
yao0peHuii.
XUMHYECKOE
3arps3HEHUE
OKpYKarollen cpeasl
COCIMHEHUSIMHU a30Ta

bubanoreka [JOK
https://m.edsoo.ru/00adf518

33

Dochop. Oxcun
dochopa (V) u
¢docdopnast kucnora,
¢duzngeckue u
XHMHYECKHE CBOMCTBA,
NoJTy4YeHHe

bubarnoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnone3oBanue
(octaToB B KauecTBe
MUHEPAIbHBIX
yroOpeHuii.
3arps3HeHne
TIPUPOIHOM Cpebl
¢dochaTamu

bubnmoreka [JOK
https://m.edsoo.ru/00adfc20

35

VYrnepon,
pacmpocTpaHeHne B
npupoze, hpuzndeckue u
XHMHYECKHE CBOMCTBA

bubnmoreka [JOK
https://m.edsoo.ru/00adfd9c

36

Oxcuapl yriepona, ux
¢dusnuecKue u

bubnmoreka [TOK
https://m.edsoo.ru/00adfebe
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XUMMYECKHE CBOMCTBA.
DKOJIOrHIeCKHUE
MPOOJIEMEI, CBSI3aHHBIC C
okcuaoM yriepoaa (1V)

37

VroapHas KUCIOTA U e€
COJIN

Bbubaunoreka [JOK
https://m.edsoo.ru/00ae006c

38

[IpakTiueckas padbora
Ne 4 o Teme
"Tlony4yenue
YTIJIEKUCIIOTO ra3a.
KauectBeHnHas peakius
Ha KapOoHaT-HOH"

bubaunoreka [JOK
https://m.edsoo0.ru/00ae027¢

39

IepBOHauanbHBIE
ITOHATHS 00
OpraHUYECKHX
BEIIECTBAX KaK O
COETMHEHUSIX YIIIepojia

bubaunoreka [JOK
https://m.edsoo.ru/00ae054¢

40

Kpewmnuit u ero
COEAMHEHMS

bubaunoreka [JOK
https://m.edsoo.ru/00ae080a

41

[IpakTnueckas padbora
Ne 5. Pemrenue
OKCIICPUMECHTAJIbHBIX
3aja4 1o TeMe
«Baxwneimue
HEMCETAJJIBI U UX
COETMHEH U

bubnuoteka IIOK
https://m.edsoo.ru/00ae0bf2

42

KonTposnbHas padora
Ne3 o reme
«Baxxuetime
HEMETAIIJIBI U UX
COETUHEHUS

bubanoreka [JOK
https://m.edsoo.ru/00ae0el8

43

OOmas xapakTepucTuKa
XMMHUYECKHUX JIEMEHTOB
— METaJIJIOB.
Merannuueckast CBSI3b U
MeTaJuTHuecKas
KpHCTaJUINYecKast
pemérka. duznueckue
CBOICTBA METAJJIOB

bubarnoreka [JOK
https://m.edsoo.ru/00ae103e

44

XUMHUYECKUE CBOMCTBA
METaJlJIoB.
DNEeKTPOXUMUIECKUI
PpAL HanpsKEHU
METaJJIOB

bubarnoreka [JOK
https://m.edsoo.ru/00ae1156

45

OO01ye criocoObl
TTOyYCHUST METAJLIIOB.
CmutaBel. Beranciaenus
10 YpaBHEHUSM
XUMUYECKUX PEaKLUM,
€CITH OIMH M3 PEeareHTOB
COJICPYKHUT TIPUMECH

bubnmoreka [JOK
https://m.edsoo.ru/00ae1156

46

ITonsiTre 0 KOppo3UH
METaJJIOB

bubnmoreka [JOK
https://m.edsoo.ru/00ael1278

47

IIlenounpIie MeTaILIBI

bubnmoreka [JOK
https://m.edsoo.ru/00ael14b2

48

OKCI/I,I[LI 1 TUAPOKCHUbI

bubamoreka [JOK
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HaTpHs ¥ KaJus

https://m.edsoo.ru/00ae14b2

49

IllenoynozemenbHbIE
METaJUIbI — KaIbLHH 1
Mar"Hum

Bubaunoreka [JOK
https://m.edsoo.ru/00ae15e8

50

Bakueimme
COEIMHEHUS KaIbIUI U
MAarHus

Bbubaunoreka [JOK
https://m.edsoo.ru/00ae15e8

51

O06o06menune u
CHCTeMaTH3alusl 3HaHUH
"Pacnpoctpanenue
COEAMHEHUN
LIET0YHO3EMEIIbHBIX
METaJJIOB B IPHUPOJIE. UX
npuMeHeHue"

52

JKécTtkocTh BOABI U
crocoObl e€ ycTpaHeHHs!

bubaunoreka [JOK
https://m.edsoo.ru/00ae1886

53

[Ipaktrueckas padbora
Ne 6 o Teme
"XXEcTKOCTL BOALI U
MeTozbl e€ ycTpaHeHus"

bubaunoreka [JOK
https://m.edsoo.ru/00aelae8

54

ATIOMUHHN

bubaunoreka [JOK
https://m.edsoo.ru/00aelc64

55

AmdoTepHbIe CBOWCTBa
OKCHJIa ¥ THAPOKCHUJIA
ATFOMUHHS

bubaunoreka [JOK
https://m.edsoo.ru/00aelc64

56

Keneso

bubaunoreka [JOK
https://m.edso0.ru/00ael1d86

57

Oxcupl, THAPOKCUIBI U
comu xene3a (1) u
xenesa (I11)

bubarnoreka [JOK
https://m.edsoo.ru/00ae35e6

58

KauectBennsle peakmu
Ha HOHBI xenesa (Fe2+
u Fe 3+)

59

[paktuueckas padbora
Ne 7. Pemenne
IKCTIEPUMEHTAIILHBIX
3a7a4 10 TeEMeE
«Baxxuetie MeTaibl
M UX COETUHEHUSI

bubarnoreka [JOK
https://m.edsoo.ru/00ae3de8

60

Brruucnenns no
YpaBHEHHAM
XUMUYECKUX PEaKLUM,
€CITH OIMH U3 PEeareHTOB
TaH B M30BITKE WIN
COJEP KUT TPUMECH.
Brrancnenns maccoBoi
JIOJTHA BBIXOJA MPOAYKTa
peaxmn

bubnmoreka [JOK
https://m.edsoo.ru/00ael1750

61

O0001IeHnE 1
CHUCTEMATH3AaINs 3HAHUN
no TeMe MeTtaniabl

62

Kontponpras padora
Ne4 o Teme
«Baxxuetine MeTanIbl
M UX COCTUHEHUS
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BeiiecTBa U MaTepUabI
63 B IIOBCEIHEBHOU KU3HU
YeI0BeKa

Bubaunoreka [JOK
https://m.edsoo.ru/00ae3f50

XuMH4ueckoe
3arps3HEHUe
OKPYIKAIOMIEH CPEIIbL.
"Binusiaue

64 XO03SHCTBEHHOU
JIEATEILHOCTH Ha
3arps3HEHUE
OKpYKarolien cpe/isl
cBoel MecTHOCTH"

bubaunoreka [JOK
https://m.edsoo.ru/00ae4270

Pojib XMMUH B pelIeHUN
65 JKOJIOTMUECKUX
pooJIeM

bubaunoreka [JOK
https://m.edsoo.ru/00ae4270

PezepBHbIil ypok.
MusnepanbHbie
yIoOpeHusi, UX POJib B
CEJIbCKOM XO34HCTBE
66 [IpakTnueckas padbora
Ne8 «3yuenue
XUMHYECKUX CBOWCTB
MUHEPAJIBHBIX
yao0peHuin

bubaunoreka [JOK
https://m.edsoo.ru/00ae0dOa

PesepBHBIN ypoK.
67 O6o0menue u

CUCTEMAaTH3alns 3HAHUH

bubaunoreka [JOK
https://m.edsoo.ru/00adb33c

Pe3epBHblil ypok.
68 IIpomexyrounas
arrecranus. I'onoBas
KOHTpOIIbHasl paboTa.

bubarnoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBILIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

VYueOHUKH:

Xumus, 8 kinace/ Pymsutuc I'.E., ®enpaman @.1., AkiinonepHoe o6mectBo «M3maTenbcTBo
«IIpocsemenne»

Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.1., AkiinonepHoe o6mectBo «M3maTenbcTBo
«Ipocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

VYueOHuKH:

Xumus, 8 kinace/ Pymsutuc I'.E., ®enpaman @.I'., Aknmonepraoe obmectBo «M3maTenscTBO
«ITpocsemenue

Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.I°., Aknmonepraoe obmectBo «M3maTenscTBoO
«IIpocsemenue

JuaakTuyeckre MaTepuabl:

H.N. Tl'abpycera., Xumus 8§ kiacc. Pabouas Tetpanp bazoBblit ypoBeHb, AKIIMOHEPHOE
obmectBo «M3natenbeTBo «IIpocBemnieHue

H.N. TI'abpycera., Xumus 9 knacc. Pabouast terpaap ba3oBbiii ypoBeHb, AKIIMOHEPHOE
obmectBo «M3narenbeTBo «IIpocBemnieHuey

H.N. TI'abpycea., Xumus 8 knacc. Terpaas A 1abopaTOPHBIX U MPAKTUYECKUX PadoT,
AxnmonepHoe obmectBo «M3narenscTBo «IIpocBemienne

H.WN. I'abpycena., Xumus 9 kiacc. Terpanpb ajs 1a00paTOPHBIX U IPAKTHYECKUX padoT,

A. Pagenkwmii., Xumus 8-9 knacc JlugakTuyeckue MaTepuaibl. AKITMOHEPHOE 001IeCTBO
«3parenbcTBO «IIpocBemienmne»

I"apa. 'abpyceBa., Xumus 8-9 kiacc 3aauHUK C «KITOMOIITHUKOMY. AKITMOHEPHOE
obmectBo «M3natenbeTBo «IIpocBemnieHue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Bubnuoreka ITOP https://lesson.edu.ru/04/08

Ilone3Hple CCHUIKU:

Hosoctu Hayku https://elementy.ru/

CripaBouHUKH 1o xumuu https://xumuk.ru/

Ypoxu xumuu ¢ UKT http://osievskaja.narod.ru/

Tectsl o xumun oHyaity https://ig2u.ru/tests/32?level =8#testsList
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