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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIINY MPENnoJaBaHus y4eOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npenMera, yCTaHABIIUBAET o0s13aTesIbHOE peIMETHOE coJiepKaHue,
npelycMaTpuBaeT pachpelesieHne €ero Mo KiaccaM U CTPYKTypUpOBaHHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEJEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OocoOeHHOCTEW O00ydYarouuxcs, OmNpenensieT BO3MOXXHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHMs, a TaKKe TPEeOOBaHUN K
pe3yibpTataM 00y4YeHHs XMMUU Ha YPOBHE 11eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHUMHUH CIY>KUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEeMble XUMHUEH MNPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 HYHKIIMOHATHHOU IPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW  Y4eOHOW JIeITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHbIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3oBaHre 00yJarONIXCS.

JlaHHbIE HampaBlieHHs] B OOY4YEHUM XUMHUU OOECIEeUMBAIOTCS crenu(ukon
colepKaHusi ~ y4eOHOro  MpeIMeTa, KOTOPbIM  SBISIETCS  MEeAaroruyecku



aJanTUPOBAHHBIM OTpakeHueM 0a30BOM HAYKH XMMHH Ha ONpPEAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 0O0IIero 0Opa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX [OHSITUN
OPraHUYECKON XUMHUMU.

Crpyktypa coaep>kaHusi MPOrpaMMbl MO0 XUMHHU c(hopMHpOBaHa HAa OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMHYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEILHOTO PAa3BUTHS 3HAHWW HA OCHOBE TEOPETUUECKHX IMPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YE€HHUS O CTPOCHUHU aTOMa U XMMUYECKOM CBS3H;

— TIpPEeACTaBICHUNU 00 DJIEKTPOJUTHUECKON JTUCCOIMAIIUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (DYHKIIMM OOBSCHEHHS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS M BO3MOYKHOCTEM IMPAKTHYECKOIO0 MPUMEHECHUS U TOJYYCHUS
MU3y4aeMbIX BEILIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIIECH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJaM IIO03HAHUS B Hayke. M3ydeHuWe XMMHUH MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomuid MHpY,
«buonorus. 5—7 knaccel» n «Pu3uka. 7 Kiaaccy.

[Ipy wu3yyeHWH XUMHUHU TPOUCXOIUT (POpMHpOBaHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK 00JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOMN
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJIBTYPHI.
3amadya yuyeOHOTro IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUYECKHX
3HAaHUN — BaKHEHUITUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUUYECCKUX IMOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B
NPUOOIICHNN K HAyYHBIM METOJaM TO3HAHUS TPH HM3YYCHUU BEIISCTB U
XUMUYECKUX PEaKIi, B ((OPMUPOBAHUN M PA3BUTHH TO3HABATCILHBIX YMCHHHN U
UX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHON HM  Y4eOHO-HCCIIECIOBATCIILCKON
NEATeIIbHOCTH, OCBOCHHHM TIpaBWi Oe30omacHOTro oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEAHEBHOM JKHU3HH.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa30BaHMS BaKHOC
3HAYEHHUE MPUOOPENIN TaKHE IeJH, KaK:



— (opMupoBaHHE MHTEJUVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs HAa CHUCTEMaTUYECKOe MPUOOIIECHHE
oOydJaromuxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METO/IaM MO3HaHHs, (GOPMHUPYIOUIUM MOTHBALMIO U Pa3BUTHE CIOCOOHOCTEW K
XHMWH;

— o0ecrnieueHre YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUarOITUMUCS
OMbITa Pa3HOOOPA3HOM NEATETBbHOCTH, MO3HAHUA W CAMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOINX YHUBEPCAIbHOE 3HAUCHHE IS
Pa3IUYHBIX BUJOB JCATEIbHOCTH;

— (dopmupoBanue o60miel (YHKIMOHATBHOM M  €CTeCTBEHHO-HAyYHOU
IPAMOTHOCTH, B TOM YHUCJIE YMEHUH OOBICHATH U OICHUBATH SIBJIICHUS
OKPY’KAIOIIEro MUpPa, UCIOJIb3Ysl 3HAHUS W OIBIT, MOJYyYEHHBIC NMPU H3YUCHUU
XUMUHU, TPUMEHATh WX TPU pPEIICHUU MPoOJIeM B TOBCEIHEBHOW KWU3HU U
TPYAOBOM JAEATEIBHOCTH;

— ((opMupoBanue y O0OydYarOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI 1IEHHOCTU XMMHUYECKUX 3HAHMU JJIi BBIPAOOTKH DKOJOTHYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATENBHOCTH B UEIIX
COXpPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoQuUis ¥ HaNpaBIECHHOCTH JalbHEHIIEro
oOy4eHUsl.

OO6miee YuCIO dYacoB, OTBEACHHBIX HJIsi HW3YYCHHS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHms, cocTaBiser 136 yacoB: B 8 kimacce — 68 gacos (2
yaca B HeJelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMuK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE dJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTEenbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHMUI.

®uU3NYECKUe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHCHHS MacChl BEIIECTB. XUMHYECKHE ypaBHeHHs. Kiaccudukarus
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3YyUYEHUE U OMUCAHUE
¢uznueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa ¢ KUCIOTOM) SBJICHUM, HAOIIOIeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBUE kKene3a ¢ pactBopom coau meau (11),
U3y4eHHE CIOCOOOB pa3/CIICHUs CMECEil: ¢ MOMOIIBI0 MarHuTta, (puIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJENIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu M MOpOMbIIUIEHHOCTH. Kpyrosopot
Kuciopozaa B mpupoje. O30H — autoTponHas MOAUGUKAIIHS KACIOPOIa.

TemnoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHUE YpaBHEHMUS,
9K30- U DSHJOTEPMHUYECKHE pEAKUHMHU. TOIUIMBO: yrojib M METAaH. 3arpsi3HEHHE
BO3/1yXa, yCUIIEHHE NapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bopopon — »anemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GulMUeckue MW XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pacy€Thl MO0 XMMHUYECKUM YPaBHEHHUSIM.

duznueckue CcBoMCTBAa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HacebllieHHblE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupoie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauuenuil. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cosiecoOpasyromiue  (OCHOBHBIC, KHCJIOTHbIE, aMdoTepHble) W
HecosneoOpasyromue. Homenknarypa okcugoB. Du3MYECKHE W XUMUYECKHUE
cBoicTBa OKCU0B. [loyueHune okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnortel. Knaccudukarus kucinor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBa KuUCIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnueckas cBs3b MEXKY KJIaCCaMU HEOPIaHUYECKUX COCITUHECHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AYXE, IOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE U H3YyUYECHHUE CBOMCTB KHUCIOpOAa, HAONIOJCHHE
B3aMMOJICCTBUSL BEUIECTB C KUCIOPOJAOM U YCIOBHUS BO3HHUKHOBEHUS U
NpeKpaileHus ropeHus (mokapa), O3HAKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMKMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWMCTB BOJOpoaa (ropeHue), B3auMojaeictsue Bomopoga ¢ okcumaom mead (I1)
(BO3MOKHO HCIOJIb30BaHUE BHUJACOMATEPHUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TNPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HaTpeM ®  KajblueM) (BO3MOXKHO  WCIIOJIb30BAHWE  BHJICOMATEPHAIIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJFOICHNE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PacTBOpPaxX KUCIOT U MICIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KUCJIOT C METAJUIaMH, DPEAaKUUMWd HEUTpaIu3aluu, IOJyYEeHHE HEPACTBOPUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/ad 1o TeMe «BaxHedmue KIacChl HEOPraHMYECKHUX
COCMHEHUI.



HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
arementoB JI. HU. MenpgeneeBa. Crpoenue aromoB. XHUMHYECKas CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HyieMeHTOB. lloHsTtue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJOYHBbIE U MIECJTOYHO3EMEIbHBIE METAJLIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aM(pOTEPHbBIE OKCHUIbI
Y TUJIPOKCUJBI.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux aneMeHToB J{. 1MI. Menneneesa. [lepuoast
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOrO HOMEpa, HOMEPOB INEepUOJa U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepuCcTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro NnoJjiokeHuto B [lepunognueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoauueckoro 3axkoHa u [leproanueckoit CUCTEMbI XUMUYECKUX
BJIEMEHTOB [UJI1 Pa3BUTUA Haykh W npaktuku. [[. V. MeHpeneeB — y4y€HbId U
CpaKJIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (MOJisipHAss W HETMOJSpHAasi) CBS3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
ITpornieccrl OKUCIEHUST U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIHU.

Xumuueckuii IKcnepumenm:

u3ydeHrne oO0paslloB BEIISCTB METALIOB M HEMETaUIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUU
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzamus MeXnpeaMETHBIX CBsI3€H MPH M3YYEHUM XUMHUU B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHITUN, SBJISIOIIAXCS CUCTEMHBIMU JIUISI OTJEJIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [UKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAyIHBIM (PakT, THIOTE3a, TCOpHS,
3aKOH, aHaJlu3, CHHTE3, KilacCU(MHKAIMA, TECPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHHUE.

dusznka: Marepusi, aToOM, OJJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI,
W30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, ra3, (M3MYECKHUE BEIWYUHBI, ¢IHHUIIBI
U3MEPEHHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
ITOJIE3HBIE NCKOIAEMBIE, TOILINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo 1 XUMHYeCKasl peaKkuus

ITepnonnueckuit 3akoH. Ilepuoanuueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJJEMEHTOB INIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHEM »JJIEMEHTOB B Ilepuoanueckon
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKHAX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUINYECKON PEIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKuX peakiui Mo pa3iudHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TeEIIoBoMYy 3(ddekrty, 1o
U3MEHEHMIO CTETIEHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YyYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIMHU, TEPMOXUMHUYECKHUE
YpaBHEHHS.

[lonarue o ckopoctu xumuueckoi peakuuu. [loHsTne 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHsATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuuax. llonstue o xaranuse. [lorarue o xumuueckom pasHoBecuu. DakTOpHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKON pPEaKIUU U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBneHue YpaBHEHUU

OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMl €  HUCIOJB30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust 3IEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEIIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMHU BHUJIAMU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble DJIEKTPOIIUTHI.

Peakiiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMii HOHHOTO OOMeEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoWcCTBa KHCIIOT,
OCHOBaHMI ¥ COJEM B CBETE TMPEJACTaBICHUN 00 DIEKTPOIUTHIECCKOU
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O THAPOIN3E COEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIIECTB — METAUIOB W HEMETauIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xopua HaTpus), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakluu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, WCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpolEecca IUCCOLMALMU KUCIOT, MIENIOYEed U  COJIeH
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTepUaloB), MPOBEJICHHE  OIBITOB,



WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuit HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICICHHE Ta3a, o0O0pa3oBaHHE BOJAbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakluH pasiioKEHHs, COEIUHEHUS), pacllO3HaBaHUE HEOPTaHMYECKHX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEaklUil Ha HWOHBI, peElIeHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HemeTannbl 4 MX coeTMHEHUS

OO6mrasi xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (puanyeckue CBOMCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMOJEHCTBUE C MeTaylaMH, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHasi KMCIIOTa, XMMHYECKHUE CBOWMCTBA, MOJydeHHe, nmpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BaxkHeilline XJIopuabl U UX
HaX0XJCHHE B PUPO/IE.

O6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHue U (U3UYECKHE CBOMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJa U Cephl. AJIIOTPONHBIE MOAU(PUKALIUNA KUCIOPOAa
U ceppl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHue, (puzmyeckue u
XuMu4eckue cBorcTBa. OKCHIBI CepPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
CepHast kuciora, (Qu3MUecKue M XHUMHYECKHE CBOWCTBAa (00mmMe Kak
NpelCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE peaKInH,
JeXalyue B OCHOBE IMPOMBIIUICHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHCIIOTHI.
[Tpumenenue cepHoit kucaoThl. Coliu CEpHOI KUCIOTHI, KaUeCTBEHHAs! peakius Ha
cynbdar-uoH. Haxoxxaenue cepbl U €€ COCIMHEHHMM B mpupoje. XUMHUYECKOe
3arpsi3HEHHE OKPYKAIOIIEeH Cpeibl COCIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAILCHHUS.

OO6miast xapaktepuctuka s1meMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTETIEHH OKHUCIEHHUS. A30T, PacIpOCTpaHEHUE B MPHUPOJE,
dusznueckre U XuMU4Yeckue cBoiicTBa. KpyroBopoT azora B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOJdydeHue U npuMenenue. Cou aMMOHHS,
ux pU3NUECKHe U XUMUYECKHEe CBOWCTBA, MpUMeHEeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, (PU3NUecKre U XUMHUYECKHE
cBoiicTBa (0OIIME Kak TMPEACTAaBUTENs Kiacca KUCIOT W CHenupuyecKue).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHHMS B KayeCTBE MHUHEPAIbHbBIX
ynoopennii. XMMUYECKOE 3arpsi3HEHHE OKPY’KAIOIIECH Cpelbl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE MTOKIM, 3arps3HEHHE BO3ayxa, MOYBBI W BomoéMoB). docdop,
aiuoTponHeie Moaudukamuu (Gochopa, GU3MIECKHE W XUMUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, GuU3NIeCKIe U XUMUUSCKUE CBOMCTBA,
nonyuenne. Mcnonp3zoBanue pocharoB B kadecTBE MUHEPATBHBIX YAOOPEHHIA.

O6mrast xapaktepuctuka smeMeHToB IV A-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIC
Moau(dUKalUKU, paclpOCTpaHEHHWE B NpUPOJE, (PU3NUECKUEe U XUMUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepojaa, ux



¢uznueckre M XUMHUYECKHME CBOWMCTBA, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DJKOJOTMYECKHUE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), runore3a riao0anbHOro TMOTEIVICHUS KIUMaTa, MNapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ CONM, UX (PU3NUECKUEe U XMMHUUYECKUE CBOMCTRBA,
nojlyueHue W npuMmeHenue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSAX
yriaepozaa (MeTaH, 3TaH, STUJIEH, alleTUIIEH, YTAHOJ, TIIMUEPHH, YKCYCHasl KUCIIO0TA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOJIHBIN Ta3, HePTh),
OPOAYKThl UX mNepepaboTku (O€H3MH), UX pOdb B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONOTMYECKU BaXKHBIX BELIECTBAX: JKUpax, OelikaX, yrieBojax — U ux
polM B KM3HM 4eloBeKa. MarepuanbHO€ €IMHCTBO OPraHMYeCKUX U
HEOpPraHMYEeCKUX COeAMHEHUH.

KpemHunii, ero ¢usnueckue ¢ XUMHYECKHE CBOMICTBa, MOJy4eHHE W
npuMmeHenne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u xpemuueBoi kucnore. CUIMKAThl, X UCIOJIB30BAHKUE B
OBITY, B MPOMBIIIUICHHOCTH. BaxkHeiue crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, 1IeMEHT, 0eToH, xkese300eToH. [Ipobrembl 0€30MacHOro MCHOIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEHEBHON KU3HU.

Xumuueckuit IKcnepumenm:

u3ydyeHre 0o0paslloB HEOPTraHWYECKUX BEIECTB, CBONCTB COJSHON KHCIIOTHI,
IPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOIIO/IeHHE MPU3HAKOB
UX TPOTEKaHWUs, OMNBITHI, OTpaxarouue (QU3NYECKHe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEJUWHEHUN (BO3MOXKHO HCIIOJNIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJOpHUIOB (TaJOT€HUIO0B), O3HAKOMIIGHHE C
oOpaslaMu cepbl W €€  COEOUHEHUSMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJICOMATEpUaJIOB), HAOIIOIEHNE Mpoliecca OOYTIIMBaHUS caxapa IO JeHCTBUEM
KOHUCHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3Yy4YCHUE XHUMHUYECKUX CBOWCTB
paz0aBICHHON CEPHOM KHCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKInK Ha Cyibdar-
MOH W HaOIo/leHne Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3MUYECKUMH
cBoOWicTBaMU a30Ta, (ochopa U HX COeTUHEHHH (BO3MOXKHO HCIIOJIB30BAHUE
BUJIEOMATEPUAIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YIAOOPEHH, MOIydeHHE,
cobupaHue, paclo3HaBaHWE U U3YYEHHE CBOICTB amMMHakKa, IpPOBEICHHE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHHUS M (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKAHUSI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCIIOTHI C MEABIO
(BO3MOXXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHHE MoeIen
KPUCTAUNIMYECKNX PemETOK anmasza, rpadura, ¢yaepeHa, O03HAKOMIICHHE C
MPOLIECCOM  aACOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOras3a, MOJIydeHHe, cOOMpaHHue, paclo3HaBaHUE U H3yUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHNE KaYeCTBEHHBIX PEakiuii Ha KapOOHAT W
CUJIMKAT-UOHbBl W HW3y4Y€HHE MPU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIICHHE C



NPOAYKIMEN CHJIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3ajJa4 no teMe « BaxkHeue HeMeTallIbl U UX COSTUHCHUS).

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnojoxeHusas B llepuoamueckon cucreme xumudeckux osneMeHtoB J[. H.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBsA3b U
METAUIMYECKAST ~ KPUCTAUIMYECKass  PEIETKA.  JNEKTPOXUMHUYECKHM P
HanpspkeHuil metaoB. dusnyeckue 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mue
crocoObl ToydeHuss MeTauioB. [loHsATHE O KOppO3WHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
sanementoB JI. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJICHUE B TMPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl U
TUAPOKCHUABI HaTpuss W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB U HUX
COEeIMHEHUH.

[IlemouHO3eMEIbHBIE METaJbl MarHuii W KaJbLIMM: IIOJIOKEHUE B
[Tepuonuueckoit cucreme xumuueckux 3yeMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJIeHUE B Ipupoae. Pu3nyeckue U XMMUYECKHUE CBOMCTBA MarHus
U Kaiplimsa. BakHeimme coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

ANOMUHME: OJIO)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIE€HUE B mpuponae. Pu3zndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB /I,
. MengaeneeBa, cTpoeHHE aroma, HaxOXIACHUE B Tmpupoje. PU3UYECKUE U
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU bl U conu kenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ oOpa3llaMd METANIOB M CIUIABOB, WX (DHU3NYSCKUMU
CBOWMCTBaMH, H3yUYCHHUE  pE3yJIbTAaTOB  KOPPO3UHU  METAUIOB  (BO3MOXKHO
HCIIOJb30BaHUE BHACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHIA
KaJbllis M HaTpusi C BOJOH (BO3MOKHO MCIIOJIB30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEIOBAaHUE CBOMCTB MKECTKOW BOJbBI, MPOIIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BOBMOHO  HCIIOJIB30BAHME  BHUJECOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYECTBCHHBIX PEaKIMi HAa WOHBI: MAarHus, KajablWs, AJIIOMUHHS, [IMHKA, KEe3a
(1) u xemne3a (1), mequ (I1), HabGIrOCHUE W OMTUCAHKE MTPOIECCOB OKPAITNBAHUS
MJaMeHH MOHAMM HaTpus, Kajausid W Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHHE aM(DOTEPHBIX CBONCTB THJIPOKCH]IA ATFOMUHHS
Y TUAPOKCHUJA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aa4 1Mo TeMe «BakHenme
METAaJJIbl U UX COCAUHCHUS.

XUMHA U OKPYXKAKOIIAA Cpeaa



BemecrBa u Marepuassl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B OwbTy. [lepBas momouns mnpu
XUMHUYECKHUX OKOTax U OTPABIICHUSX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas 10IMyCTUMAast
KOHIIeHTpaius Bemects, nanee — [1/IK). Pons xumuu B pemieHu# 3K0JIOTrMYECKUX
npooem.

Xumuueckuit IKcnepumenm:

U3y4YeHHe 00pa3loB MaTepualioB (CTEKJIO, CIUIABbl METAJUIOB, MOJUMEPHBIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
MOHATHM, TaK YU MOHSATUMN, SIBJIAIOLIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHajiu3, CHHTE3, KiIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
AKCHEPUMEHT, MOJIECIMPOBAHUE, HU3MEPEHUE, MOJENb, SBICHUE, NapPHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®usuka: MaTepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYJA, O3JEKTPUYECKUN 3apsl, MNPOBOIJHUKH,
NOJYIIPOBOAHUKH, JTUANEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEUIECTBA, Ia3, pacTBOP, pACTBOPUMOCTb, KPUCTAJUIMYECKas
pemérka, CriaBbl, (U3MUYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢oTtocuHTtes, IpIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEpATIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTaThl OCBOEHUSI MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMU MU HOPMaMU MOBEJEHHUS U CIOCOOCTBYIOT IMpolieccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOLIXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMA U
paciIMpeHre omnbITa JesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAaHHIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Ppa3BUTHUSI MIPHUPOJbI, B3aUMOCBA3AX YEIOBEKa C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHOM M YUTATEIbCKOW KYJIbTYpPbl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYEeOHBIMH TEKCTaMH, CIIPABOYHOM
JIUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOY4YeHHI0 M TO3HAHMIO, JIO003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0o0Opa3oBaHHIO, MPOEKTHOM W  HCCIENOBATEIbCKON



NeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIMpaBICHHOCTH U YPOBHsS OOy4YeHUS B
JaJIbHCUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHUE IMOCICIACTBUN U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIIEeHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJE Ha
OCHOBE TNPUMEHEHMs] TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHIMBUTYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ YUYETOM JTUYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MPpodheCCUOHAIIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBLHOM Cpeie;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

JKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBWI 0€30MaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
peuieHns 3a/1a4, CBA3aHHbBIX C OKPY’KAIOUIEN IPUPOJHON Cpeoi, I NOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KyJNbTYphl, OCO3HaHHUS TJ00aNbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMupoBaHUST MHUPOBO33pEHHUs OOIICHAYYHBIE TOHATHUA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM
Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIE IeCTBUA (TO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DPETYIATUBHBIC), KOTOpPBhIE OOecmeunBarOT (GopMupoBaHUe
TOTOBHOCTH K CaMOCTOSITEIBHOMY ITUTAHMPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeATEbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue aAeiicTBU:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOEHUU
3HAaHUMN: PAaCKPhIBaTh CMBICI XUMHYECKUX MOHITHUH (BBIACISATH UX XapaKTEpHbIE



MPU3HAKU, YCTaHABIMUBATh B3aUMOCBSI3b C APYTMMU MOHSTUSMH), HCIOIb30BaTh
MOHATHUS JIsl OOBICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUH ISl KIACCUPUKAIMU XMMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
YCTaHaBIIUBaTh MPUUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXIYy OOBEKTAaMU H3YyUYECHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JI€TIaTh BBIBOJbI U 3aKIIIOUECHUS;

yMEHUE TPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbI€ B XUMUH,
peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CUMBOJI DJJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHCHHUE
XUMUYECKOU PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajlau, ¢ y4ETOM
3TUX MOJEIBHBIX TPEACTABICHUN BBISBISATh U XapaKTEPHU30BaTh CYIIECTBEHHBIC
MPU3HAKK U3YYae€MbIX 0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuH,
BBISIBJIATH  OOIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHbIC CBSI3U U
MPOTUBOPEUHUS B U3yYaEMBbIX MPOIECCaX U SIBICHUSX.

Ba3oBble nccienoBaresbCcKue eiicTBUS:

YMEHHME HCIOJIb30BaTh IMOCTABJIECHHBIE BOMPOCHl B KAa4€CTBE HMHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (DOPMUPOBAHUS TUIOTE3BI TIO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKIACHUM;

npuoOpeTeHue OImbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMH W TMPOBEICHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €ro Pe3yJbTaT, POopMYyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUSA, COCTABIATh OTYET
0 MpoJieNTaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOJIyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIOMYJISIpHAST  JIUTEpATypa XUMHUYECKOTO COAEpP)KAHUS, CIPABOYHBIC
nocobusi, pecypcbl HMHTepHETa), KPUTUUYECKUA OIICHHUBATH NPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO WH(OpMAIIHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METOJIBI M 3alpOChl MPU MOUCKE U OTOOpE
uHMOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEeIEHHOTO TUTIA, TPUOOPETEHNUE OTBITA B
0o0NacTH  MCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIb30BAHUS PA3ITUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BBHIOMPATh ONTUMANBHYIO (hopMy TIpeacTaBiieHus nH)OpMAIuu u
WUTIOCTPUPOBATh pElIaeMble 3aJaud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpaduKi U UX KOMOMHAIUSIMU;

YMEHUE HCHOJb30BaTh M AaHAJU3MpOBaTh B Ipolecce Yy4eOHOW H
MCCJIEIOBATEIBCKON ACATEIHPHOCTH MH(DOPMAIIUIO O BIMSHUU TPOMBIILICHHOCTH,
CEJIbCKOTO XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAOIIEH MPUPOJHOU
Cpenpbl.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:



yMEHHUs 3aJaBaTh BONPOCHl (B XoA€ Auaiora U (WIM) JTUCKYCCUHU) TIO
CylIeCTBY  oOcyxjgaeMod  Tembl, (QopMyaupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJIBHO BBIMIOJHEHUSI TIPEAJIOKEHHOMN 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHBIE  pe3yibTaThl  IMO3HABATEJIbHOM
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJiaTh MPEe3eHTAIUI0
pPEe3yIbTATOB BBHITIOJIHEHUSI XMMHUYECKOT0 JKCIEpUMEHTa (J1a00paTOpHOTO OIbITa,
1a00paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOCKTA);

yMEHUS Yy4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
MO3HABAaTEIBHOM U HCCIENOBATEIILCKOW  JIEATEIBHOCTH  MPU  PEIICHUU
BO3HUKAIOUIMX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COIJIACOBAHMUS
no3unuii (00CyXaeHUsI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbID», KOOPAUHAIIUS
COBMECTHBIX JICHCTBUM, OIpeJeseHne KpUTEpUEeB IO OIIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eliCTBUS:

YMEHUE CaMOCTOSITEIILHO OINPENeATh I[N ACATEIbHOCTH, TJIaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U NPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENbHOCTD, BEIOMpATh Hanbosiee 3 (PEeKTUBHBIE CIIOCOOBI PEIICHHS YIEOHBIX U
MO3HABATEILHBIX 3aJlay, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEIOKEHHBIA aJTOPUTM JICUCTBUN TIPU BBINIOJTHEHUU 3aJaHUNd ¢ Y4ETOM
MOJIYYEHUs HOBBIX 3HAHMU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKITUsX,
OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1EIH, yMEHHE
UCIIOJIb30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep>KaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdodeil mporpammoit,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIONUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHM, crenupuyeckue [ MpeaMeTHOW obmacth «XuMHS», BHUIBI
NESTENBbHOCTH TI0  TOJYYEHHI0O HOBOTO  3HAHUSA, €ro HMHTEepIpeTaIui,
peoOpPa3oBaHUIO U IPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy o6yuenus B 8 kiacce mpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PaCKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTHI: aTOM, MOJIEKYyJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECH
(omHOpPOHAS U HEOJHOPOHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIbHOCTb, CTEIECHBb
OKHUCJICHHS, XUMUYECKasi PEeaKIus, KiIacCU(UKAIMSA DPEaAKIUH: peakiuu
COCMHEHUS, pEaKIUU pa3JIOKEHUs, PEAKIUU 3aMEIICHUsl, pPEeaKIuu
oOMeHa, PK30- ¥ SHIOTEPMUUYECKHUE PEAKIINH, TETUIOBON P(HEKT peakinu,
SAIpO aToMa, BJIEKTPOHHBIM CJIOH aToma, aTOMHasi OpOuTaj b, paauyc
aToMa, XMMHYECKasi CBSI3b, MOJIIPHAS W HETOJSpHAs KOBAJICHTHAS CBS3b,



WOHHAsS CBSI3b, UOH, KaTHOH, aHHOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(Mpo1eHTHAs] KOHILIEHTpAIIKsl) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAICHUI;
UCIIOJI30BaTh XUMUYECKYI0 CHUMBOJUKY JUIsi COCTaBieHUs Gopmyl
BEIIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIUN;

OTPENIEeNIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKHCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MIPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIACCy COCIMHEHUH IO
dbopmynaM, BHUJ XUMHYECKOW CBSI3M (KOBaJCHTHAs M HOHHAs) B
HEOPraHWYECKUX COCJTUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona J[. WM. Menneneena:
J€MOHCTPUPOBATh IMOHUMAHHUE TMEPUOJNYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJ0XeHUs B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYE€HUsI, 3aKOHAa ABOTaIPO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHITUSA «TJIaBHAA
noarpynna (A-rpymnma)» u «modounas noarpymnmna (b-rpymnmna)y, mansie u
OoJIbIIIE TIEPHOJIBI, COOTHOCUTH OOO3HAUCHMs, KOTOPhIE HMEIOTCS B
tabiuue «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. U.
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsjl sapa, 001iee Yucio JIEKTPOHOB
U PacIpeesIeHUE UX 0 AIEKTPOHHBIM CIOSIM);

KJIacCU(UIUPOBATH XUMUYECKHUE DJIEMEHTBI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAsl OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIU;

IIPOTHO3UPOBATH CBOKWCTBA BEWIECTB B 3aBUCHMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTEKAaHHS XHMHUYECKUX IPEBpPALICHUN B
Pa3IUYHBIX YCIOBUAX;

BBIYUCIIATD OTHOCHUTEJIBHYIO MOJIEKYJSIPHYO W MOJISIDHYIO  MAaccChl
BEIIECTB, MACCOBYIO JIOJIO XHUMHUYECKOro JjeMeHTa 1o Qopmyre
COEIMHEHUS, MACCOBYIO JIOJIIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIH;

OPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHONU AESTEIbHOCTU — aHaIu3
U CHHTE3, CpaBHCHHE, O0OOIICHUE, CHCTeMaTH3aIlHio, KiIacCH(pUKAIUIO,
BBISIBJICHUE NPUYMHHO-CIICJACTBEHHBIX CBSI3€M — 11 M3YYEHHUS CBOMCTB
BCIIECTB M XHMHUYECKHX pPEAKIUW, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, SKCHEPUMEHT
(peanbHbIN U MBICJICHHBIN);



CIeNOBaTh  IIPAaBWJIAaM  TOJIb30BAaHUSA  XMMHUYECKOW  TOCYIOU U
nabopaTopHbIM 00OpYAOBaHUMEM, a TakXKe TNpaBuiIaM oOpalieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSAMH TI0 BBIMOJTHCHUIO
7a00paTOPHBIX XHMHYECKUX OIBITOB IO TOJYYCHHIO W COOHUpaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIEW pPaCTBOPEHHOIO BEIIECTBA,
IUTAHWUPOBaTh W TMPOBOJAWTH  XUMHYCCKHE  DKCIIEPUMEHTBHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIbIO UHIUKATOPOB
(makmyc, dhenondranen, METWIOPAHXK U APYTHUE).

K xoniy oOyuenus B 9 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHSITHUH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTHOH, AHWUOH, MPOCTOE BEUIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, A3JIEKTPOOTPUIATEIBHOCTh, CTEIEHD
OKHCJICHUSI, XUMUYECKasi PeaKIus, XUMUIECKasl CBSI3b, TEIIOBOM 3(PdekT
peakiuu,  MOJib,  MOJISIpHBIA  00BEM,  pPacTBOp,  DJIEKTPOJMTHI,
HEIJIEKTPOJIUTHI, JJICKTPOJIUTUYECKAS JTUCCOIMAIIMS, PEaKIud HOHHOTO
oOMeHa, KaTaiu3aTrop, XUMHYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PpEaKIInU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTAHOBJICHHE,
aJIoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
MeTajInyeckas), KpUCTalInueckass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TOHATUH U
NPUMEHATH 3TH HOHATHUS NIPU ONUMCAHUM BEUIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JUJI COCTaBieHUs Qopmyi
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COEIWHEHUH 1o (opMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, WOHHAs, METaJUIM4YecKas) B HEOPraHMYeCKUX
COCIMHEHHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAJUIMYECKOMN
PEIETKH KOHKPETHOTO BEUIECTRA;

packpbiBaTh cmbich Ilepuognueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paznuyath MOHATHS «JaBHas noarpynmna (A-rpynmna)» U «noOoyHas
noarpynna (b-rpynma)», Manble W OOJbIIME NEPUOJBI, COOTHOCHUTH
0o003HaueHUsI, KOTOpPhIE WMEIOTCS B TIEPUOAUYECKOW Tabmwie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (cOCTaB MW 3apsij slpa, OOIIee YUCIO DJIEKTPOHOB U



pacrpefieieHue HMX MO DJJIEKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 2JIEMEHTOB U UX COCIMHEHUHN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHUE AJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMUYECKUE peakiuu (MO YUCIy M COCTaBYy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEMIOBOMY A(PdeKTy, Mo U3MEHEHUIO CTETIEHEH OKUCIICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEeHUPUUECKHE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS DJICKTPOJIMTHUYECKONW JHUCCOLUAIMM  KUCIIOT,
niesioued M CoJiel, OJIHbIC U COKpAIIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKIMi, TOATBEPKAAIONIMX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MIOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIlCHUH B Pa3IUIHBIX
YCIOBUSX;

BBIUUCISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUU;

coONMoMaTh  MpaBWia  IOJB30BAaHUS  XUMHYECKOW  TOCYIOMU u
nabopaTopHbIM O0OpYJIOBAaHHEM, a TakKKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSIMU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOJIUTh  PEAKIMH, IOATBEPKIAIOIINE  KAYECTBEHHbIH  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHBI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE OINEpAllMd MBICIUTEIBHOW AESTEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIE/ICTBEHHBIX CBA3€M — JJIs M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HAOJIFOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, IKCIIEPUMEHT (pEaIbHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoauyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U KoHTpobHBIe IpakTiaeckue DJIeKTpOHHbIe (L (POBbIE)
n/n TEeM NMPOrpamMMsbl 00pa3oBaTeJbLHBIE PecypChl
porp Beero padoTsbI padoThI P peeyp
Pazjean 1. IllepBonayanbHbie XUMHYeCKHE OHATHS
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUS U 5 0 5 bubnuotexa [JOK

) MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa 1 xuMu4eckue 15 1 0 bu6moreka [IOK

' peakiun https://m.edsoo0.ru/7f41837¢

Hroro mo pazueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bubnuoreka [IOK

) 00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6moreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonstue 06 5 1 1 bu6moreka [IOK

' OCHOBAHMIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK

' HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c

Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckux 3jaemMenToB JI. U. MenneneeBa. CTpoenne aToMOB.

Xumn4ieckasi cBsi3b. OKHCINTEILHO-BO

CCTAHOBHUTECJIbHbIC PCAKIIUU

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
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

XUMHYECKAA CBA3b.

bubmuoreka [IOK

3.2 OxucruTensHo- 8 https://m.edsoo.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6mmoreka [{OK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK

C3CPBHOC BPEM3 https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (unchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 0 0 bubnuoreka [JOK
' peakuui https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIMALIMS. 8 1 1 bu6moreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M UX COeANHEHHUS
21 OO6mrast XapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
06
22| S e ; ; o Bibmoron 0K
' PYHIRL 2-€p https://m.edsoo.ru/7f41a636
COeJIMHEHUs
OO01as XxapakTepUCTUKa XUMUYECKIX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 https://m.edsoo.ru/7f41a636
COEJIMHEHUS
06
o | S o ; 1 ;| Bowoenok
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHUS
. bu6mmoreka [JOK
3.1 Obmye cBoiicTa METAUIOB 4 0 0 https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bubmuoreka [JOK

3.2 Baxkneiime MeTaJUIbI 1 UX COSIUHEHUS 16 https://m. eds0o.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpy»aionias cpeaa

4.1 BemectBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmmorexa [JOK
) p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa LIOK

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

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
W Tema ypoka Beero Kognpo.m;nble HpﬁaKanecm/le 06pa3oBaTeILHbIe
padoTsI padoThI pecypesI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
yenoBeKa. Tena 1 BelecTBa https://m.edsoo.ru/ff0d210c
bubmmoreka [{OK
2 [TousTHE 0 METOIAX MMO3HAHUSA B XUMUU 1 0 0 https://m.edsoo.ru/f0d227e
I1 o] «1
, | Do o e pmmpsions | ; L sremoatox
patop p patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
4 YucTteie BemecTBa U cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHusl cMecen https://m.edsoo.ru/ff0d26ca
, | Doumemepbon o2 domeme | ; L Do ok
p p P https://m.edsoo.ru/ff0d28¢c8
COJIH)»
bu6mmoreka [JOK
6 ATOMEI H MOJICKYJIEI 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHUYECKHUE JIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubnuoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocThie U CIOKHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
bubnuoreka [JOK
9 ATOMHO-MONEKYIISPHOE YaCHHE 1 0 : https://m.edsoo.ru/ff0d2d50
3aK0H IMOCTOSIHCTBA COCTaBa BEILIECTB.
10 Xumunueckas popmyna. BaneHTHOCTh aTOMOB 1 0 0 Bubmzorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
XUMHYECKUX DJIEMEHTOB
11 OTHOcUTeNbHAs aTOMHAs Macca. 1 0 0 bubmuoreka [JOK

OtHocHTEeIbHAS MOJICKYJIIpHas Macca

https://m.edsoo.ru/ff0d323c



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
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12 MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTA B bubmuoreka [JOK
COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KomnnuecTtBo BemecTBa. Mosbs. MossipHast bubnuorexa [JOK
macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XUMUYECcKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs IPOTEKAHUS bubnuorexa [JOK
XUMHYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BreraucineHns KoJInm4yecTBa, MacChl BEIIECTBA I10 bu6mmoreka [IOK
17 .
YPaBHEHUSAM XUMUYECKUX PEAKINIA https://m.edsoo.ru/ff0d5708
Kinacc a ec €aKIuii
p | Ko oo gt Bumorea 10K
! P ’ m ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 9H HKﬂOlliwe I;ICT 12)60621q eII{JI;?e/:II/I bubmrorexa [JOK
1 JHCT. m https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUH
20 Kontponbnas padorta Nel o reme «Bemiecta bubnuoreka [IOK
U XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
B — cMme .C .
21| Kicaopon — onewerr i npoctoe nemectso Bu6miorera LIOK
poat p = ’ https://m.edsoo.ru/ff0d448e
O30H
o o
| e e T e B LOK
POJIa A peaxil - TOP ’ https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcumax
23 saGoparopmnn mouee u6orerca LIOK
partop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeneHnue kucnopoaa
TennoBoit 3¢ pexT XUMHUUECKOH peakuuy, Bubnorexa [IOK
24 MOHATHE O TEPMOXUMHUYECKOM YPaBHEHUH,

9K30- U SHAOTCPMUUCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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TormmBo (HedTh, yroib U METaH).

25 3arpsi3HEeHUe BO3/lyXa, CIIOCOObI €ro buGmuorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
IIpa eckas pabora Ne 3 o Teme
26 <<1PIO§(I§/I:I-IZHI/IK€ I;/III():O6H1};aHH€ Kljdc;ogoaa bubnmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €ro CBOMCTBY
27 Bonopox — areMeHT U MpoCTO€e BEIIECTBO. bubnnorexa [JOK
Haxoxnenue B nmpupoe https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkrue U XMMUYeCKHEe CBOMCTBA bubmmoreka [{OK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlouaTue o KUCIIOTaX U COJIIX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHus: BOJ0poa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
I1 6ota Ne 4
31| lonyuenme n coBuparne oopota BuGimorera LIOK
yi oup slopora, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
. N bubmuorexa [JOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaaApO https://m.edsoo.ru/f0d542¢
B 6ne
sy | Damemn ofebus somrierme e Buorra LOK
oMY y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WK 00BbEMY
B 618
o | Damemn cubuoe e o e Buorera LOK
peail o https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 ®dusndeckrue 1 XMMUYECKHE CBOMCTBA BOIBI Eubmorexa TOK
https://m.edsoo.ru/ff0d587a
N bubnuoreka [JOK
36 CocraB ocHoBanuil. [TonsTre 00 HHAUKATOpPAX https://m.edsoo.ru/ff0d59e2
Bona kxak pactBoputens. Hacbiennsie u BuGmoreka LIOK
37 HEHACBIIIIEHHBIE PACTBOPHI. MaccoBas IO

BCIICCTBA B paCTBOPC

https://m.edsoo.ru/ff0d5b40
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[Ipaktuyeckas padora Ne 5 o reme

38 «IIpuroToBiieHre pacTBOPOB C OMpPEACIEHHON buGmuorexa LIOK
. . R https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA»
39 KonTtposnsHas padota Ne2 mo Teme bubmmoreka [IOK
«Kucnopon. Bogopoa. Bonma» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIacCu(UKaLUS, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydyenne u XMMHUYECKUE CBOMCTBA
41 KI/ICJ‘I};qTHHX OCHOBHBIX U aM(OTEPHBIX bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHne u XUMHUYECKHE CBOWCTBA bubnuoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMu4ecKkre CBOMCTBA KUCIIOT bubmrorexa [JOK
i https://m.edsoo.ru/ffOdfee2
16 Conu (cpennue): HOMEHKIIATypa, CIoCOObI bubnuoreka [IOK
MOJIY4YCHUS, XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
I'eneTnyeckas cBA3b MEXKY KJIaCCaMU bubnuoreka [IOK
48 . :
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN https://m.eds0o.ru/00ad9ch?
50 KonTtposneHas padota Ne3 no teme "OcHOBHBIE bubnuoreka [IOK
KJIaCChl HEOPraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
51 IlepBble MOMBITKU KIacCU(PHUKALIUN bubnuorexa [IOK

XHUMHUYECKUX JIEMEHTOB. IIoHsATHE O rpymnmnax

https://m.edsoo.ru/00ad9ffa
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CXOJHBIX 3JICMCHTOB

Ilepnognueckuit 3axkoH u [lepuoanueckas

bubmmoreka [{OK

52 cucTeMa XUMUYeCKuX 35eMeHToB Jl. U. https://m.edsoo.ru/00ada52¢
Meunneneena
53 [Iepuoasl, rpynmsl, HOATPYIIIIBI bubmnorexa [JOK
’ > https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. bubnuorexa [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue dIEKTPOHHBIX 000JI0YEK aTOMOB
55 3J'IepMeHTOB HepI/E)aneCKoﬁ cucremsl JI. 1 bubmorexa [IOK
o https://m.edsoo.ru/00ada6bc
Meunneneena
X
apaKTEPUCTHKA XUMUIECKOTO BJ'ISMCHTa I10 BuGmorexa LIOK
56 ero nosoxeHuto B [leproandeckoit cucreme .
https://m.edsoo.ru/00ada824
. Y. MenneneeBa
3 I1
1| e o Bumorea 110K
p YK N p . A https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, IEAror U rpakIaHuH
58 DIJIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHAYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHag xumMudeckas CBsA3b bubinorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas noiasapHas XuMU4YecKas CBI3b bubmiorexa LHOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoJsspHas XUMUYECKask CBSI3b bubinorexa LIOK
https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 CreneHk, OKuCIeHHAS https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIINU bubmiorexa HOK
https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN bubanorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTtposnrHast padota Ne4 o reme «CtpoeHue bubnuoreka [IOK
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aToMa. XUMHAYECKas CBI3bY» https://m.edsoo.ru/00adb486
66 PezepBubiit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK

cucTeMaTu3anys 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o0IICHNE U 1 bubmmoreka [IOK

CUCTEMAaTHU3alus 3HAHNHI https://m.edsoo.ru/00ad9cb2
68 PezepBHbiit ypok. O000IICHNE U 1 bubnuorexa [JOK

cUcTeMaTu3anys 3HaHuH https://m.edsoo.ru/ff0d61c6
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9 KUVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne uudposeie
Tema ypoka
n/a yp Beero KO;TpOJIbeIe HpﬁaKanecm/le oBpazoBaTeIbHEIe
padoTsI padoThbI pecypebi
Ilepuonuueckuii 3akoH. Ileproandeckas
1 CI/I(?FCMI; XUMHYECKUX SHGMIG)HT(J;IB o n 1 0 0 bubmorexa [JOK
T https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
2 XI/IMI/I‘-IGCKEIX 3JIEMEHTOB TIEPBBIX TPEX 1 0 0 bubmorexa [JOK
p P https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK
3 1 0 0 _
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XUMUYECKOU CBS3U U TUTIBI bubmuorexa [JOK
4 N 1 0 0 _
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme
5 «IToBTOpEHUe U yriyOneHne 3HaHuM 1 1 0
OCHOBHBIX Pa3/IesIOB Kypca 8 Kimaccay
Kiaccudukanus XuMu4ecKuX peakiui 1mo bubnuoreka [JOK
6 1 0 0 _
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKInu.
7 [Tonsartue o FOMIc))reHHLIX U TeTe oré)HHLIIj( 1 0 0 bubmnorexa [JOK
p https://m.edsoo.ru/00adbe9a
peaKImsIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.
DaxTOpHI, BIUSAIOIIME HA CKOPOCTh bubmuoreka [JOK
8 . 1 0 0 _
XUMHUUYECKOMN PeaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
9 1 0 0 _
peaxkuuu https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTUUECKON TUCCOLHAIUY. bubnunoreka [JOK
10 1 0 0 _
CunbHble U cliabble IEeKTPOIIUTHI https://m.edsoo.ru/00adcd68
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bubmuoreka [JOK

1 Hormbe ypaBHeHHs peaKiuil https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBaHUM
12 B CBETE IPEJICTaBICHUN 00 bubmorera [JOK
8 https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAIITU
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUHN 00 AIEKTPOIUTHUECKON bubmiorexa HOK
https://m.edso0.ru/00add8b2
JMCCOITMAITIT
14 [TonsiTue o ruapoaU3e coJie bubmorexa [TOK
https://m.edsoo.ru/00add9d4
. bubmmoreka [{OK
15 O06o01enre 1 cucTeMaTru3amus 3HaHUH https://m. edsoo.ru/00addd12
[IpakTnueckas padorta Ne 1. «Pemenue bubnuoreka [IOK
16 .
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponpHas padota Ne2 o teme
17 <<9J‘I€II<)TpOJ'H/ITI/EIeCKaSI JTUCCOTTHAITHS bubmrorexa [JOK
’ https://m.edsoo.ru/00addecO
XUMHUYECKHE peaKllii B pacTBOpax»
18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19| airtcciane croficras, moyernc Butmiorera LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
IT 6ota Ne 2
20 «IIT)?;TW;;K;’CIOI;;}?OT; KI/IOCJ'I(I)-I”I?B;[ e11/1/13e eHue eé bubmorexa [JOK
Y » MY https://m.edsoo.ru/00ade348
CBOMCTB»
B
y | Do o e oo Buorra LOK
PCAKIHH, A p A https://m.edsoo.ru/00ade488
H30BITKE
22 O6mas xapakTepucTuka snemMeHToB VIA- bubnunoreka [JOK
TPYIIBI https://m.edsoo.ru/00ade64a
23 AnnoTtporHsle MOAU(UKALIUY CEephl. bubnuoreka [IOK

HaxoxneHue cepbl U €€ COEIMHEHUH B

https://m.edsoo.ru/00ade64a
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npupoje. XMMHYECKHE CBOMCTBA CEPhI

24 CepoBojiopo, cTpoeHHe, (PU3HUECKUE U bubnmoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edso0.ru/00ade802

o5 Oxkcunpl cepol. CepHast KUCIIOTa, GU3HYECKUE bubnuorexa [JOK
1 XMMUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28
XHWMHMYECKUE PEAKIUH, JIEKAILE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CII0co0a MoTy4eHus bubnuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaloILEen CpeJibl COCTUHEHUSIMH CEPbI

27 Brrancinenne MaccoBoU JTI0JIH BEIXOJA bubmmoreka [{OK
MIPOAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka 31eMeHToB VA-

28 r IHHBI Ap?,OT pacn OCTPaHEHHUE B TIPUPOJIC bubmrorexa [JOK

PYITIBL. » paciipoctp . PHPOJIE, https://m.edsoo.ru/00adeeab
(br3UYeCcKre U XUMHUYECKUE CBONCTBA
AmMMUax, ero pu3NYeCKue 1 XUMUYECKHE bubnuoreka [IOK
29 N .
CBOICTBA, MOJTYyYEHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTnueckas padota Ne 3 o Teme
30 <<HpOJ'I eHue aleMHaKa U3YyUEHHUE ero bubmrorexa [JOK
Y - M3y https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, eé pusndeckue u bubnnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS
B KQYECTBE MUHEPAIBHBIX YI0OPESHUM. bubnuoreka [JOK

32 . .

XHUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen https://m.edsoo.ru/00adf518
CpeJibl COeAMHEHUSIMHU a30Ta
®ochop. Oxeun docdopa u docdopHas
33 Kncnq())Tg (bHSHIi[e(}:)KH;b I/IpXI/IEV\IQ‘leC?iI/Ie(b ’ bubmiorexa [JOK
. https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHHE
Hcnonws3oBanue GpocdaToB B KaUeCTBE
34 MHHEPaJIbHBIX (I())6 (EHI/H?I 3arpsi3HEeHHE bubmiorexa LIOK
PATIBHBIX YAI00P - 2arp https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenibl pocdaTramu
35 YriepoJ, pacupoCTpaHEHUE B IPUPOJIE, bubnuoreka [IOK
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¢u3nUecKrue 1 XMMHYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxcuppl yriaepoaa, ux pusudeckue u
XHUMHYECKHAE CBOMCTBA. DKOJIOTHUECKUE

bubmmoreka [{OK

36
po0JIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
(1v)
37 VYroapHas KucioTa U €€ Cou bubmmorexa [JOK
https://m.edso00.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "l'll)on eHHUE IJ)'IGKI/ICJ'IOFO rasa bubmorexa [JOK
¥ T . " https://m.edsoo.ru/00ae027e
KauectBenHnas peaxius Ha KapOOHAT-HOH
39 [TepBoHauanbHbIE MOHATHS 00 OPTAHUYECKUX bubmuorexa [JOK
BENIECTBAX KaK O COCTMHEHUSX YIiIepo1a https://m.edsoo.ru/00ae054e
40 Kpemunii u ero coeguHeHus Bubmiorexa LIOK
p https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue
41 3Kine I/IMeHTaJ'II;)HBIX 3a1ay 1o TEMeE bubunorexa LIOK
p o https://m.edso0.ru/00ae0bf2
«Baxueime HeMeTauTbl U UX COSAMHEHUS
KonTtponpHas padota Ne3 o teme bubnuoreka [IOK
42 N -
«Baxuenme HeMeTaJUIBI U UX COEIUHEHUS) https://m.edso0.ru/00ae0el8
OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX
43 9JIEMEHTOB — METaJIOB. MeTannndeckas bubmuoreka [JOK
CBSI3b M METAJUIMYECKAs KPUCTAIUINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBAa METAIIIOB
XHUMHUYECKUE CBOMCTBA METAJLIIOB.
44 ONEKTPOXUMHUYCCKHI PsJT HAPSHKCHUH Eubmorexa TOK
p P p https://m.edso00.ru/00ae1156
METaJIJIOB
OO61ue crnocoObl MOTYyYeHUS] METAJIOB.
Crnnasel. Beruucnenus no ypaBHEHUAM bubnuoreka [IOK
45 . _
XUMHUUYECKUX PEAKIIUH, €CIIU OUH U3 https://m.edso0.ru/00ael1156
peareHTOB COJIEPKUT NPUMECH
46 [TonsTHE O KOPPO3UM METAIIIOB bubmiorexa LIOK

https://m.edsoo.ru/00ael278
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bubmuoreka [JOK

41 [Henotnpie MeTaiis! https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U KAJIUS BH6J.IHOTeKa LHOK
https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAILIIBI — KAJIbLUN U bubnuorexa [JOK
Mar"Hum https://m.edsoo.ru/00ael5e8
50 Bakueiimme coemuHeHNS KLU Bubmaorexa LIOK
https://m.edsoo.ru/00ael5e8
51 O06o01Ienre U cucTeMaTH3ays 3HAaHUI
52 XKécTkoCcTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS BH6J.IHOTeKa HOK
https://m.eds00.ru/00ae1886
53 [IpakTnueckas padota Ne 6 o Teme bubnuoreka [IOK
"YKE€cTKOCTh BOBI M METOIbI €€ YCTPAHEHUS " https://m.edsoo.ru/00aelae8
. bubanorexa IHIOK
54 AmoMmHHH https:// m.edsoé.I ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https:// m.edso;I ru/00aeld86
57 Oxcunpl, THAPOKCUIBI 1 conr kene3a (1) u bubnnoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeH e U cUcTEMAaTH3alHs 3HAHUH
0o
59| onencpmmcrmmaetos s 1 e Bumorera LIOK
N https://m.edsoo.ru/00ae3de8
«BakHei1re MeTaJlIbl U X COSIUHEHU
Borurcnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIMii, eCJIM OJUH U3 PearcHTOB JaH B
60 E36LIHTK6,I/IJ1H CO,HHep)KI/ITI:'IpI/IMeCI/I. ’ BH6J.IHOTeKa HOK
Brruncnenus MaccoBoii J0OJIM BBIXOJa https://m.edsoo.ru/00ae1 750
MIPOJIyKTa peaKkiuu
61 O0001IcHNEe B CHCTEMATH3aLKs 3HAHU I
62 KonTposnpHast padota Ne4 o teme
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«Baxuenime MeTajUIbl U UX COCIUHEHUSI

63 BemectBa u maTepuaibl B HOBCEAHEBHOM 1 bubnmoreka [JOK

JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH 1 bubnuorexa [JOK

cpeapl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH SKOJIOTUYECKUX 1 bubnuorexa [JOK

npooieM https://m.edso0.ru/00ae4270
66 PesepBubiit ypok. O60011eHNE 1 1 bubnuoreka [JOK

CHUCTEeMaTH3alns 3HAHUI https://m.edsoo.ru/00ae0d0Oa
67 PesepBHbiit ypok. O60011IeHNE U 1 bubnuorexa [JOK

CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adh33c
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK

CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
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YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narenscrBo «lIpocsemenue»

» Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I°., AkuronepHoe 00111eCTBO
«M3parenscTBO «lIpocBemienne

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

Pymsutuc I'.E., ®enpaman @.I'. Xumus. Heopranmdeckas xumus.
Opranuyeckas XxuMus. 9 Kiacc: y4eOHHK I 00111e00pa30BaTeIbHbIX
yupexaenui. — M.: [Ipocsemenue, 2018.

Pynzutuc I'.E., ®enpaman @.I'. Xumusa. Heopranunueckast xumus. 8 kiacc:
yueOHUK 715 o01eoOpazoBarebHbIX yupexaeHuil. — M.: [IpocBeuienue,
2018.

I'apa H.H. Xumus. Ypoku B 8 kinacce. — mocodue st yaurens. — M.:
IIpocsemenue, 2012.

INapa H.H. Xumus. Ypoku B 9 kiacce. — nocobue st yautens. — M.
ITpocsemnienue, 2015.

Paneuxuit A.M. JIugaktudaeckuii Matepuai o XumMuu 8-9 knaccel. — M.:
ITpocenienue, 2014.

I"apa H.H. Xumus. [Iporpammsel 0011e00pa3oBaTeabHbIX yupexaeHui. 8§ — 9
kiaccel, 10 — 11 knaccsl. bazoBsiit ypoBeHnb- M: IIpocsenienue, 2013t

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.chemnet.ru I'azeta « Xumus» u callT 1js yaurtess «51 uay Ha ypok
XUMUH

http://him.1september.ru Enunas xomnexuust [IOP: [IpenmeTHast KOJICKIHS
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: Xxumus. Komneknus Poccuiickoro o6meo0pa3oBaTebHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Annk6epoBoii

http://www alhimik.ru Bcepoccuiickas omumIraia NiKOJIbHAKOB 10 XUMHUH
http://chem.rusolymp.ru Opraandeckast XUMHUS: SJICKTPOHHBIA YISOHUK IS
CpPEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpbITBIA KOJUIEHK: XAMUS
http://www.chemistry.ru JluctannimoHHasi OJTMMITHA/IA TIO XHMHUH
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTelIbHbIN MPOEKT



