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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
o0y4yeHUsi, BOCIUTAHWUS U PA3BUTUA OOYYAIOUIUXCS CPEICTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU cojepKaHus, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsSI OCHOBHOM 00pa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPrud M 00 SBOJIONUHU BEIIECTB B MPUPOJIE, O IMyTSAX PEIICHHS TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhl IUYHOCTH, €€ 0011 1 ()YyHKIIMOHATILHON I'PaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(DECCHOHATBLHOM JCSITEIILHOCTH;

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 IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHHWEeM 0a30BOM HAYKH XMMUM Ha ONpPEeNeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHHM W HEKOTOPHIX OTACJIBHBIX 3HAUYUMBIX TOHSTUN
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 CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

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

— Ilepnonnueckoro 3akoHa [/[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— 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, BBIONHAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
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
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHUM K HAay4yHbIM METOJaM [O3HAaHWS TpU HM3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCEIHEBHOM KU3HMU.

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

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W 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 o00mel (YHKIMOHAIBHON W €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
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHWE y OOYyYalOIMXCS T'YMaHUCTUYECKUX 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 OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasiseT 136 gacos: B 8 kiacce — 68 gacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA 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 MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo 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 COXpaHEHHs MacChl BEIIeCTB. XUMHUYeckue ypaBHeHUs. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
(bU3UYECKUX CBOMCTB O0Opa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJIEHCTBHE MeJIa ¢ KUCIIOTOM) SIBJIICHUM, HAOII0IeHUE 1
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3elIeHUs CMECEil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1apocTepKHEBBIX).

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. llpumenenue kucinopoma. CrocoObl



MOJIYYeHHs] KUCTIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCUJICHHE apHUKOBOTro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOS.

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

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. @Dusznueckue U XUMHUYECKUE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHnsi ropeHust (mokapa), O3HAKOMJIEHHWE C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM |1 MOJb, HcCCle0BaHHE OCOOCHHOCTEW pacTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB  PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJYyYEHUE HEPACTBOPUMBIX
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. . MenpgeneeBa. CTpoeHue aToMoB. XHMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u Tpynnbl. DU3NUECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB IMEpHoja 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 nosoxkeHuto B [lepuonnueckoint cucreme . . Menneneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JUJI1 Pa3BUTHs Hayku W npaktuku. [[. V. MeHnpeneeB — y4yé€HbI U
rpaXkJIaHUH.

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus u BoccTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3noKeHHs], COeTUHEHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIOIIUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

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

dusznka: marepus, aToOM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHI,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

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. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

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

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  PEAKUUMA C HCHOJIb30BAHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MpOTEKaHUsI peakiiuii MIOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

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 Pa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJICKTPOMPOBOTHOCTU
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJABI), 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 xapakTtepuctuka ranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (PU3NYECKUE CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmcioTa, (QU3HYECKMe H XHMHYECKHE CBOWCTBAa (00mmMEe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHUM B TpUpPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKHE CBOIMCTBA, 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
ynoopenuil. XUMUYECKOe 3arpsi3HEHUE OKPY>KaIOIIel Cpe/ibl COeTMHEHUSIMU 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 XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHU Ba)KHBIX BEUIECTBAX: KUPaX, OEIKax, yrieBoJax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHenne. CoenuHeHus KpemHUs B mpupoje. OOmmue mnpeacTtaBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COEJAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3yYCHHE XUMUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaJIoB), 00pa3laMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEABIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJy4dyeHUue, coOUpaHue, pacro3HaBaHUE U M3yUEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no reme «BakHelIe HeMETaAJUIb U UX COSTUHECHUSY.

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAsT  KpUCTAUIMUECKass  pelI€TKa.  DIEKTPOXUMUYECKHH  psif
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB W HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaXO0XJI€HUE B TIpupojae. PU3NUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUIAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUILI U conn xkenesa (I1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHWs, KajbLHWs, aIFOMUHUA, LIMHKA, JKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHeiine
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIHOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKAIUA, TMEePUOJIUYHOCTh, HAOIOICHUE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHM, AMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, NBIXaHHWe, OMocdepa, IKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUMUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIndHOCTHBIE  pe3ydbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcJeAuI0, TOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B IKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei 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
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IMIOCTYIKH CBOUX TOBapHUIIEH C MO3UIUU
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 U COCTaBISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABAaTEIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYyY€HUE HOBBIX 3HAHUU IO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMHUpoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIFOJICHUSI TIpaBWJI O€30MacHOCTH MpH  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMIPUMCHEHHUS TPEJAMETHBIX 3HAHWKW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodeCcCHOHANBHON ESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy9aeMble MPU WU3YYCHHU XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIAI, TUTIOTe3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIC
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYIATHBHBIE), KOTOpbIE 00ECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIPOIlECCE TO3HAHMUSI TOHATHS (TIPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiMy — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa M0 IUIAHWPOBAHUIO, OpPraHU3AlMU W TIPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJaud HECJIOKHBIMU CXEMaMH, JharpammaMu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCHOpPTAa HA COCTOSHUE OKpPY’KaoIleW MPUpOIHON
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  PE3yJbTaThl  IMO3HABATEIHLHOMN
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHUS y4eOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICEHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENbHOCTD, BEIOMpATh Hanboee 3 (PEeKTUBHBIE CIIOCOOBI PENICHHS YICOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepaibHOW paboueil mnporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

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 JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ 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, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
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 XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTajpo;

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, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KIacCU(UKaIIHIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylIoW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINpPEAECIEHHON MAaCcCOBOM JI0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, MPEIebHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEaKIIHiA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh 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, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

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

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJI0OYEN U COJIEN, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OanmaHca 3TUX PEeaKIIHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHUYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMHU IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

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

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMATU3allUI0, BbBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumust — BakHast 00J1aCTh bubmmoreka [{OK
11 €CTECTBO3HAHUS U 5 0 2 https://m.edsoo.ru/7f41837c¢ http://school-
' MIPAaKTHYECKOU collection.edu.ru/catalog/rubr/?
JIesITeIbHOCTH YeJIOBEKa subject%5B0%5D=31
bu6moreka [IOK
12 BemecTBa n xumMuyeckue 15 1 0 https://m.edsoo.ru/7f41837c¢ http://school-
' peakuuu collection.edu.ru/catalog/rubr/?
subject%5B0%5D=31

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
https://pcu-pd.pd/catalog/oborudovanie-
6 0 1 dlya-sredney-i-starshy-shkoly/kabinet-
himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-
resursy-po-himii-8-klass-oblako-zn/

Bosznyx. Kucnopoa.

2.1
ITousitue 00 okcumax

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c https://pcu-

8 0 1 pd.pd/catalog/oborudovanie-dlya-sredney-i-
starshy-shkoly/kabinet-himii/elektronnye-
obrazovatelnye-resursy 4/elektronnye-

Bonopon.Ilonstue o
KHCIIOTaX U COJISIX

2.2



https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/catalog/rubr/?%20subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?%20subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?%20subject%5B0%5D=31
https://m.edsoo.ru/7f41837c
http://school-collection.edu.ru/catalog/rubr/?%20subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?%20subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?%20subject%5B0%5D=31
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

obrazovatelnye-resursy-po-himii-8-klass-
oblako-zn/

Bopna. PactBopsl. [lonsitue

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c https://pcu-
pd.pd/catalog/oborudovanie-dlya-sredney-i-

2.3 5 starshy-shkoly/kabinet-himii/elektronnye-
00 OCHOBaHHUSIX
obrazovatelnye-resursy 4/elektronnye-
obrazovatelnye-resursy-po-himii-8-klass-
oblako-zn/
bubmmoreka [{OK
https://m.edsoo.ru/7f41837c https://pcu-
OCHOBHBIE KJTaCCHI pd.pd/catalog/oborudovanie-dlya-sredney-i-
24 HEOPraHUYECKUX 11 starshy-shkoly/kabinet-himii/elektronnye-
COCTMHEHNH obrazovatelnye-resursy 4/elektronnye-
obrazovatelnye-resursy-po-himii-8-klass-
oblako-zn/
Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jemMeHToB /. U. MenaesneeBa. CTpoeHne aToMOB.

XumMuuyeckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbBIE Pe€akKnuu

[Tepuonnueckuii 3aKOH U

[Tepuoauueckas cucrtema bubnuoreka [JOK
3.1 XUMHYECKUX DJIEMEHTOB /. 7 https://m.edsoo.ru/7f41837¢ http://kudrenko-
N. Menpene-eBa. CtpoeHue nina.26209s018.edusite.ru/p6aal.html
aToma
XHUMHYECKas CBA3b.
OKNCIHTENBHO- bubnuoteka I{OK https://m.edsoo.ru/
32 BOCCTaHOBUTEJILHBIC 8 futp:/fkudrenko-
nina.26209s018.edusite.ru/p6aal.html
peaxiuu
Hroro no paszneny 15 bubnuorexa LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
http://kudrenko-nina.26209s018.edusite.ru/p6aa1.html
http://kudrenko-nina.26209s018.edusite.ru/p6aa1.html
https://m.edsoo.ru/
http://kudrenko-nina.26209s018.edusite.ru/p6aa1.html
http://kudrenko-nina.26209s018.edusite.ru/p6aa1.html

https://m.edsoo.ru/7f41837c¢ http://kudrenko-
nina.26209s018.edusite.ru/p6aal.html
https.//infourok.ru/posobie-elektronnie-
obrazovatelnie-resursi-po-himii-klass-
2449649.html

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢c
https://infourok.ru/posobie-elektronnie-

PesepBHOE Bpems 3 obrazovatelnie-resursi-po-himii-klass-
2449649.html https://infourok.ru/posobie-
elektronnie-obrazovatelnie-resursi-po-himii-
klass-2449649.html
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https://m.edsoo.ru/7f41837c
http://kudrenko-nina.26209s018.edusite.ru/p6aa1.html
http://kudrenko-nina.26209s018.edusite.ru/p6aa1.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://m.edsoo.ru/7f41837c
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html

9 KUIIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypChl
padoTsbI padoThI
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
bu6mmoreka [{OK
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 0 https://m.edso0.ru/7f41a636
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://Ibz.ru/metodist/iumk/chemistry/e-
r.php
bu6moreka [IOK
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 https://m.edso0.ru/7f41a636
' XUMUYECKUX PEAKIUI https://Ibz.ru/metodist/iumk/chemistry/e-
r.php
bubmmoreka [IOK
DIIEKTPOJUTHYECKAST AUCCOIUALIMSL. https://m.edso0.ru/7f41a636
1.3 8 1 1 o .
XUMHUYECKUE PEAKIIMU B pacTBOpax https://Ibz.ru/metodist/iumk/chemistry/e-
r.php
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
bubmuoreka [JOK
https://m.edsoo.ru/7f41a636 https://pcu-
OO01as XxapakTepUCTUKA XUMUYECKHX pd).pd)/ce}taloq/oborudovan|e—-dlva—
2.1 4 0 1 sredney-i-starshy-shkoly/kabinet-
anemeHToB VIIA-rpynmel. ["agorenst .
himii/elektronnye-obrazovatelnye-
resursy_4/elektronnye-obrazovatelnye-
resursy-po-himii-9-klass-oblako-zn/
99 OO11ast XapakTepUCTUKAa XMMUYECKUX 6 0 0 bubnuoreka [IOK
' anemeHToB VIA-rpynnsl. Cepa u eé https://m.edsoo.ru/7f41a636 https://pcu-



https://m.edsoo.ru/7f41a636
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://m.edsoo.ru/7f41a636
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://m.edsoo.ru/7f41a636
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCAMHCHUA

pd.pd/catalog/oborudovanie-dlya-
sredney-i-starshy-shkoly/kabinet-
himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-
resursy-po-himii-9-klass-oblako-zn/

OO6mast xapaKTepUCTHKAa XUMUUYECKUX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636 https://pcu-
pd.pd/catalog/oborudovanie-dlya-

2.3 aeMeHTOB VA-rpynisl. A30T, 7 sredney-i-starshy-shkoly/kabinet-
(dbocdop 1 UX cCoeTMHEHUS himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-
resursy-po-himii-9-klass-oblako-zn/
bu6moreka [IOK
https://m.edsoo.ru/7f41a636 https://pcu-
OO6mrast XxapaKTepUCTHKAa XUMUYECKUX pb.pd/catalog/oborudovanie-dlya-
2.4 anemeHToB |VA-Tpynmel. Yriepona u 8 sredney-i-starshy-shkoly/kabinet-
KPEMHUM U UX COCTUHEHUS himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-
resursy-po-himii-9-klass-oblako-zn/
Hroro mo pazgeny 25
Pa3znen 3. Meraiibl M X cOeANHEHHUS
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
3.1 OO01me CBOMCTBA METAILIOB 4 http://vschool96.ru/index.
https://infourok.ru/perechen-cor-po-
himii-2072007.html
bu6mmoreka [JOK
3.9 Baxxneiinme MeTauisl 1 UX 16 https://m.edsoo.ru/7f41a636

COCAMHCHUA

https://infourok.ru/perechen-cor-po-
himii-2072007.html



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
http://vschool96.ru/index
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/7f41a636
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://infourok.ru/perechen-cor-po-himii-2072007.html

Uroro mo paznueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
BellleCTBa 1 MATEDHANLL B KM bubnuoteka L{OK https://m.edsoo.ru/
4.1 B P 3 https://infourok.ru/perechen-cor-po-
Hejoseka himii-2072007.html
Hroro mo pazueny 3
bubmmoreka [{OK
PesenBIOe BDEMS 3 https://m.edsoo.ru/7f41a636
p p https://infourok.ru/perechen-cor-po-
himii-2072007.html
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https://m.edsoo.ru/
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/7f41a636
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://infourok.ru/perechen-cor-po-himii-2072007.html




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
Ne KosmmmuyecTBo yacos [ara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Bcer | KoutpoibH IIpakTHyeck | H3Y4eHH
pecypchl
n 0 ble padoThl ue padoThl A
[Ipenmer xumuu. Posb
XUMHH B KU3HU 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/ff0d210c
yenoBeka. Tema u https://infourok.ru/perechen-cor-po-himii-2072007.html
BellecTBa
Tlousttue 0 MeTomax 1 0 0 bu6mmoreka [IOK https://m.edsoo.ru/ff0d227e
MO3HAaHUS B XUMHU https://infourok.ru/perechen-cor-po-himii-2072007.html
[IpakTueckas pabota
No 1 «IIpaBuna paboThI
B JJaOOpaTOpuu 1 1 0 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d23dc
pUEMBI 0OpaIeHHsI C https://infourok.ru/perechen-cor-po-himii-2072007.html
J1a00paTOPHBIM
000pyI0BaHUEM
YucTele BemecTBa 1
entecit. CriocoBal 1 0 0 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
’ . https://infourok.ru/perechen-cor-po-himii-2072007.html
pasnesneHust cMece
[IpakTuueckas pabota
Ne 2 «Pa3nenenue
cMeceit (Ha mpuMepe 1 0 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d28c8
p pv https://infourok.ru/perechen-cor-po-himii-2072007.html
OYMCTKHU TIOBapEHHOU
COJIN)»
ATOMBI 1 MOJCKVIIL 1 0 0 bubnuoteka [{OK https://m.edsoo.ru/ff0d2a6c
Y https://infourok.ru/perechen-cor-po-himii-2072007.html



https://m.edsoo.ru/ff0d210c
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/ff0d227e
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/ff0d23dc
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/ff0d26ca
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/ff0d28c8
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/ff0d2a6c
https://infourok.ru/perechen-cor-po-himii-2072007.html

XUMHUYECKUE
3JIEMEHTEI. 3HAKHA

bu6mmoreka ITOK https://m.edsoo.ru/ff0d2be8

7 (CUMBOJIBI) https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsi
XUMHYECKHUX frovye-obrazovatelnye-resursy-na-urokakh-khimii
JJIEMEHTOB
n bu6mmoreka LIOK https://m.edsoo.ru/ff0d2a6¢

POCTBIE U CIIOKHBIE R .
8 https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsi
BEII[ECTBA .
frovye-obrazovatelnye-resursy-na-urokakh-khimii
ATOMEHO- bu6mmoreka IIOK https://m.edsoo.ru/ff0d2d50
9 R — https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsi
yiap ya frovye-obrazovatelnye-resursy-na-urokakh-khimii
3aKOH MOCTOSHCTBA
CcOCTaBa BEIECTB.
bubnuoteka [{OK https://m.edsoo.ru/ff0d2eae
Xumuaeckas popmysa. o .
10 https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsi
BajeuTHOCTH aTOMOB -
frovye-obrazovatelnye-resursy-na-urokakh-khimii
XAMHYECKUX
3JIEMEHTOB
OtHOcUTENbHAA
bu6mmoreka LIOK https://m.edsoo.ru/ff0d323c
aToMHas Macca. o )

11 https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsi
OtHOcUTENbHAA .

frovye-obrazovatelnye-resursy-na-urokakh-khimii
MOJIEKYJIIpHas Macca
MaccoBas nonsd

bubnuoteka [{OK https://m.edsoo.ru/ff0d350c
XAUMHYECKOT'O T .

12 https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsi

3JIEMEHTA B .
frovye-obrazovatelnye-resursy-na-urokakh-khimii

COEIMHEHUU

KonunuecTBo BemiecTna. bubmuoreka [{OK https://m.edsoo.ru/ff0d5230

13 Mons. MonsipHas https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsi
Macca frovye-obrazovatelnye-resursy-na-urokakh-khimii

14 dusznyeckue u bubmuoteka [{OK https://m.edsoo.ru/ff0d37fa
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https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/ff0d2d50
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/ff0d2eae
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/ff0d323c
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/ff0d350c
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
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https://m.edsoo.ru/ff0d5230
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https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/ff0d37fa

XUMHUYECKHUE SBIJICHUS.
XuMHUECKast peaKuust

https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsi
frovye-obrazovatelnye-resursy-na-urokakh-khimii

[Ipu3Haku u ycinoBus

bu6mmoreka LIOK https://m.edsoo.ru/ff0d3al6

15 IIPOTEKAHUS http://www.imc-nev.ru/himiya/552-elektronnye-
XUMHAYECKUX PEaKLNil obrazovatelnye-resursy-eor.html
3aKOH COXpaHEHUs
bubnuoteka [{OK https://m.edsoo.ru/ff0d3b88
MAacChI BEIECTB. ) .
16 http://www.imc-nev.ru/himiya/552-elektronnye-
XUMHYECKHUE
obrazovatelnye-resursy-eor.html
YpaBHEHUA
Brruucnenus
KOJINYECTBA, MACCEI
17 BEIIECTBA 110 bu6moreka IIOK https://m.edsoo.ru/ff0d5708
https://rosuchebnik.ru/material/eor-po-khimii/
YpaBHEHUSAM
XUMHUUYECKUX pPeaKImil
Knaccuduxkarus
XUMHUUYECKUX PEeaKIHil
18 T —— bu6mmoreka [IOK https://m.edsoo.ru/ff0d3f34
a ’ https://rosuchebnik.ru/material/eor-po-khimii/
pasoKeHus,
3aMeIIeHus, 0OMeHa)
M. B. JlIomoHOCOB —
YUYEHBIN-
bubnuoteka [{OK https://m.edsoo.ru/ff0d40c4
SHIMKIONEIUCT. ) .
19 https://teacher-chem.ru/metodkopilka/elektronnyie-
O06006111EHNE U -
resursyi.html
CUCTEMAaTH3ALUA
3HAaHUU
KonTtponsHas padorta
20 Nel mo Teme bubmuoteka I{OK https://m.edsoo.ru/ff0d4290

«BemiecTBa u
XUMHUUYECKUE PEAKLUID)

https://rosuchebnik.ru/material/eor-po-khimii/



https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/ff0d3a16
http://www.imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://www.imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://m.edsoo.ru/ff0d3b88
http://www.imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://www.imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
https://m.edsoo.ru/ff0d5708
https://rosuchebnik.ru/material/eor-po-khimii/
https://m.edsoo.ru/ff0d3f34
https://rosuchebnik.ru/material/eor-po-khimii/
https://m.edsoo.ru/ff0d40c4
https://teacher-chem.ru/metodkopilka/elektronnyie-resursyi.html
https://teacher-chem.ru/metodkopilka/elektronnyie-resursyi.html
https://m.edsoo.ru/ff0d4290
https://rosuchebnik.ru/material/eor-po-khimii/

21

Bo3nyx — cmech
razoB. Cocras
Bo3ayxa. Kucinopon —
AJIEMEHT U TIPOCTOE
BeniecTBo. O30H

bu6mmoreka LIOK https://m.edsoo.ru/ff0d448e
https://rosuchebnik.ru/material/eor-po-khimii/

22

duznueckue u
XUMHYECKHE CBOMCTBA
KHCJIOpoJia (peakiuu
OKHUCIIEHUS, TOPEHUE).
ITousarue 00 oxkcumax

bubnuoteka [{OK https://m.edsoo.ru/ff0d4614
https://rosuchebnik.ru/material/eor-po-khimii/

23

CriocoOsl mosryueHust
KHCJIOPOJa B
naboparopuu u
IIPOMBIIIJICHHOCTH.
[Ipumenenne
KHCIIOpoAa

bubnuoteka [{OK https://m.edsoo.ru/ff0d497a
https://rosuchebnik.ru/material/eor-po-khimii/

24

TennoBoii a3 ekt
XUMUYECKOH peaKIui,
TIOHATHE O
TEPMOXUMHUYECKOM
YpaBHEHHH, IK30- U
SHJIOTEPMHUYECKIX
peakmusx

bu6mmoreka LIOK https://m.edsoo.ru/ff0d4790
https://rosuchebnik.ru/material/eor-po-khimii/

25

TommmBo (HeDTB,
yroJib U METaH).
3arpsi3HeHue Bo3ayXa,
CrocoOBbI ero
MpeI0TBpAILlCHUS

bubnuoteka I{OK https://m.edsoo.ru/ff0d4cda
https://rosuchebnik.ru/material/eor-po-khimii/

26

IIpakTuyeckas pabora

bubmuoteka [{OK https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d448e
https://rosuchebnik.ru/material/eor-po-khimii/
https://m.edsoo.ru/ff0d4614
https://rosuchebnik.ru/material/eor-po-khimii/
https://m.edsoo.ru/ff0d497a
https://rosuchebnik.ru/material/eor-po-khimii/
https://m.edsoo.ru/ff0d4790
https://rosuchebnik.ru/material/eor-po-khimii/
https://m.edsoo.ru/ff0d4c4a
https://rosuchebnik.ru/material/eor-po-khimii/
https://m.edsoo.ru/ff0d4ae2

Ne 3 o teme
«ITonyyenue u
coOupaHue KHCIOpOa,
W3YYCHHE ero
CBOMCTB»

https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
starshy-shkoly/kabinet-himii/elektronnye-
obrazovatelnye-resursy 4/elektronnye-obrazovatelnye-
resursy-po-himii-8-klass-oblako-zn/

Boaopon — aneMeHT u
MIPOCTOE BEILIECTBO.

bu6mmoteka LIOK https://m.edsoo.ru/ff0d4dd0
https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-

27 starshy-shkoly/kabinet-himii/elektronnye-
Haxoxxnenne B
obrazovatelnye-resursy 4/elektronnye-obrazovatelnye-
Tipupoae resursy-po-himii-8-klass-oblako-zn/
dusHIecKue 1 Bu6moreka I{OK https:/m.edsoo.ru/ff0d4ddo
XUMHYECKHE CBOMCTBA https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
28 BOJIOPO/IA. starshy-shkoly/kabinet-himii/elektronnye-
[IpumeneHne obrazovatelnye-resursy_4/elektronnye-obrazovatelnye-
BOJIOPOJIA resursy-po-himii-8-klass-oblako-zn/
bu6mmoreka IIOK https://m.edsoo.ru/ff0d50d2
TTOHSTHE 0 KHCIOTAX 1 https://pcn-pd).pd)/(_:atalog/o_l?orudovanie-dIva-srednev-i-
29 starshy-shkoly/kabinet-himii/elektronnye-
COJIAX
obrazovatelnye-resursy 4/elektronnye-obrazovatelnye-
resursy-po-himii-8-klass-oblako-zn/
bu6mmoreka LIOK https://m.edsoo.ru/ff0d4dd0
Cnoco0Ob1 nomyueHus https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
30 BOJIOpOJA B starshy-shkoly/kabinet-himii/elektronnye-
n1aboparopuu obrazovatelnye-resursy_4/elektronnye-obrazovatelnye-
resursy-po-himii-8-klass-oblako-zn/
IIpakruieckas pabora bu6mmoteka LIOK https://m.edsoo.ru/ff0d4f42
Ne 4 o Teme https://pcu-pd.pdy/catalog/oborudovanie-dlya-sredney-i-
31 «Ilonyuyenne n starshy-shkoly/kabinet-himii/elektronnye-

coOupaHue BOI0po/a,
U3y4YCHUE €ro

obrazovatelnye-resursy 4/elektronnye-obrazovatelnye-
resursy-po-himii-8-klass-oblako-zn/



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

CBOWCTB»

MoutsipHbIii 00BEM

bu6nnoreka ITOK https://m.edsoo.ru/ff0d542e
https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-

32 ra3oB. 3aKOH starshy-shkoly/kabinet-himii/elektronnye-
Asoranpo obrazovatelnye-resursy_4/elektronnye-obrazovatelnye-
resursy-po-himii-8-klass-oblako-zn/
Brruncaenus 00néma,
KOJIMYECTBA BELLECTBA bu6mmoreka [IOK https:/ m.edsoo.ru_/fdeSSaO _
434 110 er'o https.//pcn-pcb.pda/(_:atalog/o_l?orudovan|e-dIva-srednev-l-
33 starshy-shkoly/kabinet-himii/elektronnye-
W3BECTHOMY
obrazovatelnye-resursy 4/elektronnye-obrazovatelnye-
KOJIMYCCTBY BEILICCTBA resursy-po-himii-8-klass-oblako-zn/
Wi 00bEMY
Beranciennst 006éMoB Bu6morexa [IOK https:/m.edsoo.ru/ff0d5708
ra3oB II0 YPaBHCHHIO https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
34 peaKkIiy Ha OCHOBE starshy-shkoly/kabinet-himii/elektronnye-
3aKOHA 00OBEMHBIX obrazovatelnye-resursy 4/elektronnye-obrazovatelnye-
OTHOIILCHMUI Ta30B resursy-po-himii-8-klass-oblako-zn/
bu6mmoreka LIOK https://m.edsoo.ru/ https://pcu-
Qusnueckue u pd.pd/catalog/oborudovanie-dlya-sredney-i-starshy-
35 XUMHUYECKHE CBOMCTBA shkoly/kabinet-himii/elektronnye-obrazovatelnye-
BOJIBI resursy_4/elektronnye-obrazovatelnye-resursy-po-
himii-8-klass-oblako-zn/
CocraB 0CHOBaHHIL. Bub6mmnoreka LIOK https:/m.edsoo.ru/ff0d59e2
36 [Tousarue 00 https://infourok.ru/posobie-elektronnie-obrazovatelnie-
WHJIUKATOpax resursi-po-himii-klass-2449649.html
Bona kak
bubmuoteka I{OK https://m.edsoo.ru/ff0d5b40
PacTBOPUTEIb. . A ) .
37 https://infourok.ru/posobie-elektronnie-obrazovatelnie-

Hacrimennrsie n
HeHacCHIIIIEHHEIE

resursi-po-himii-klass-2449649.html



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/
https://m.edsoo.ru/ff0d59e2
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://m.edsoo.ru/ff0d5b40
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html
https://infourok.ru/posobie-elektronnie-obrazovatelnie-resursi-po-himii-klass-2449649.html

pactBopbl. MaccoBas
JI0J1s1 BELIECTBA B
pacTtBope

[TpakTuyeckas pabora
Ne 5 mo Teme
«IIpurortoBienue
PacTBOPOB C

bubnuoteka [{OK https://m.edsoo.ru/ff0d5eba

38 O — https://infourok.ru/posobie-elektronnie-obrazovatelnie-
. . resursi-po-himii-klass-2449649.html
MacCOBOM J0Jei
PacTBOPEHHOTO
BEIIIECTBA»
KounTtponsHas pabota
Nod 110 TeMe bu6morexa IIOK https://m.edsoo.ru/ff0d6342
39 ncnopox. Boopox https://infourok.ru/posobie-elektronnie-obrazovatelnie-
’ ) resursi-po-himii-klass-2449649.html
Bonma»
OKcupl: cocTas, bubnuoteka [{OK https://m.edsoo.ru/ff0d664e
40 Kiaccudukanus, https://infourok.ru/posobie-elektronnie-obrazovatelnie-
HOMEHKJIaTypa resursi-po-himii-klass-2449649.html
[Tonyuenue u
XUMHUUYECKUE CBOMCTBA bubnuoteka I{OK https://m.edsoo.ru/ff0d664e
41 KHUCJIOTHBIX, OCHOBHBIX https://infourok.ru/posobie-elektronnie-obrazovatelnie-
1 aM(OTepHBIX resursi-po-himii-klass-2449649.html
OKCHJIOB
OcHoBaHHUs: COCTaB, bubnuoteka [{OK https://m.edsoo.ru/ff0d67ca
42 Kiaccudukanus, https://infourok.ru/posobie-elektronnie-obrazovatelnie-
HOMEHKJIaTypa resursi-po-himii-klass-2449649.html
[Tomyuenue u bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca
43 XUMHUUYECKUE CBOMCTBA https://infourok.ru/posobie-elektronnie-obrazovatelnie-

OCHOBaHUH

resursi-po-himii-klass-2449649.html



https://m.edsoo.ru/ff0d5eba
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KwucnoTsl: cocTas,

bubmmoreka IIOK https://m.edsoo.ru/ffOdfee2

44 KJTacCH(UKaIus, https://infourok.ru/posobie-elektronnie-obrazovatelnie-
HOMEHKJIaTypa resursi-po-himii-klass-2449649.html
ITosmyyenune u bubnuoreka IOK https://m.edsoo.ru/ffOdfee2
45 XUMHUYECKHE CBOMCTBA https://infourok.ru/posobie-elektronnie-obrazovatelnie-
KHUCIIOT resursi-po-himii-klass-2449649.html
Comnu (cpennue):
bu6mmoreka LIOK https://m.edsoo.ru/00ad9474
HOMEHKJIaTypa, . ; ; .
46 651 TTOMVCHIs https://infourok.ru/posobie-elektronnie-obrazovatelnie-
CTIOCODRI HOIYH L resursi-po-himii-klass-2449649.html
XAMHYECKHAE CBOMCTBA
[IpakTueckas pabora
Ne 6. Pemtenue
AKCIIEPUMEHTAIBHBIX bubnuoteka [{OK https://m.edsoo.ru/00ad9b7c
47 3a7a4 110 TEME https://infourok.ru/posobie-elektronnie-obrazovatelnie-
«OCHOBHBIE KJIACCHI resursi-po-himii-klass-2449649.html
HEOPraHMYeCKHUX
COEIUHEHUIN
I'eneTnyeckas cBA3b
bu6mmoreka LIOK https://m.edsoo.ru/00ad9a50
MEXy KJIaCCaMH . - 5 .
48 https://infourok.ru/posobie-elektronnie-obrazovatelnie-
Heopraane:cmx resursi-po-himii-klass-2449649.html
COEIMHEHUN
O6061eHue u bubmuoteka [{OK https://m.edsoo.ru/00ad9ch2
49 CHUCTEMAaTU3aLU https://infourok.ru/posobie-elektronnie-obrazovatelnie-
3HAaHUU resursi-po-himii-klass-2449649.html
KontponbHas padoTa
Ne3 o teme bubmmoreka [{OK https://m.edsoo.ru/00ad9ela
50 "OCHOBHBIE KJIACCHI https://infourok.ru/posobie-elektronnie-obrazovatelnie-

HEOPraHMYeCKUX
coequHeHuin"

resursi-po-himii-klass-2449649.html
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IIepBbIe NONIBITKU

KIIacCU(UKAITUN
bu6mmoteka IIOK https://m.edsoo.ru/00ad9ffa
XUMHNYCCKUX . . . .
51 semertop. [omsTie o https://infourok.ru/posobie-elektronnie-obrazovatelnie-
3 ) resursi-po-himii-klass-2449649.html
rpymnmnax cXoIgHbIX
JJIEMEHTOB
[Tepuonnueckuii 3aKOH
u Ileproanueckas bubnuoteka [{OK https://m.edsoo.ru/00ada52c
52 cucTeEMa XUMHYECKUX https://infourok.ru/posobie-elektronnie-obrazovatelnie-
anemenTtoB /1. W. resursi-po-himii-klass-2449649.html
Meuneneena
I bubnuoteka [{OK https://m.edsoo.ru/00ada52c
€pHUObI, TPYIIIILI, . . . .
53 O AFDVIITILL https://infourok.ru/posobie-elektronnie-obrazovatelnie-
Arpyn resursi-po-himii-klass-2449649.html
CrpoeHue aToMOB. bubnuoteka [{OK https://m.edsoo.ru/00ada342
54 CocTtaB aTOMHBIX SIIEP. https://infourok.ru/posobie-elektronnie-obrazovatelnie-
M3oTonbl resursi-po-himii-klass-2449649.html
Crpoenue
ANEKTPOHHBIX
000J10Y€K aTOMOB bubnuoteka I{OK https://m.edsoo.ru/00adaébc
55 3JIEMEHTOB https://infourok.ru/posobie-elektronnie-obrazovatelnie-
[Tepuoanueckoit resursi-po-himii-klass-2449649.html
cuctemsl /I, H.
Menneneesa
XapakTepucTuka
bubmuoreka [{OK https://m.edsoo.ru/00ada824
XHUMHYECKOTO . ; ; .
https://infourok.ru/multimediynoe-uchebnoe-posobie-
56 JJIEMEHTA IO ETO

MIOJIOKEHUIO B
[Tepuoanueckon

elektronnie-obrazovatelnie-resursi-po-himii-klass-
1539670.html
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cucreme /1. W.
MenneneeBa
KontponsHas pabora
10 TEME
XapakTepucTuka
XUMHUYECKOTO
3JIEMEHTA

3HaueHue
[Iepnoanueckoro
3aKOHAa JUIs pa3BUTHUSA

bubnuoteka [{OK https://m.edsoo.ru/00ada96e
https://infourok.ru/multimediynoe-uchebnoe-posobie-

57 a a L
; y;j[H M MpakTHKH. J| elektronnie-obrazovatelnie-resursi-po-himii-klass-
¢ CenASTeen 1539670.html
Y4E€HBIN, IIEAaror u
TpaX 1aHUH
DJIEKTPOOTPUIIATEITBHO
bu6mmoreka IIOK https://m.edsoo.ru/00adaab8
CTh aTOMOB - ]
58 https://teacher-chem.ru/metodkopilka/elektronnyie-
XAMHYECKUX -
resursyi.html
3JIEMEHTOB
bu6mmoreka LIOK https://m.edsoo.ru/00adac34
59 HMonnag xumMudeckas https://infourok.ru/multimediynoe-uchebnoe-posobie-
CBSI3b elektronnie-obrazovatelnie-resursi-po-himii-klass-
1539670.html
K bubnuoteka I{OK https://m.edsoo.ru/00adaab8
OBaJICHTHAsA ) - - )
https://infourok.ru/multimediynoe-uchebnoe-posobie-
60 MOJISIPHAS] XUMHUYECKAst . - - -
elektronnie-obrazovatelnie-resursi-po-himii-klass-
CBA3D 1539670.html
K bubmuoteka I{OK https://m.edsoo.ru/00adaab9
OBaJIEHTHAas ) - - )
https://infourok.ru/multimediynoe-uchebnoe-posobie-
61 HEMnoJIsIpHast

XUMHYCCKas CBA3b

elektronnie-obrazovatelnie-resursi-po-himii-klass-
1539670.html
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bubmunoteka LIOK https://m.edsoo.ru/00adae28
https://infourok.ru/multimediynoe-uchebnoe-posobie-
62 CrerieHb OKUCIIEHUSA 1 N 3 - .
elektronnie-obrazovatelnie-resursi-po-himii-klass-
1539670.html
OKucIuTeIbHO- bu6mmoreka LIOK https://m.edsoo.ru/00adb076
63 BOCCTAHOBUTEIIbHBIE 1 https://teacher-chem.ru/metodkopilka/elektronnyie-
peaxiuu resursyi.html
bubnuoteka [{OK https://m.edsoo.ru/00adb076
OKHUCIINUTEIN U ) .
64 1 https://teacher-chem.ru/metodkopilka/elektronnyie-
BOCCTAaHOBUTEIHN -
resursyi.html
KonTtponsHas pabota
Nod 110 TeMe bubnuoteka [{OK https://m.edsoo.ru/00adb486
65 - 1 https://teacher-chem.ru/metodkopilka/elektronnyie-
«CTpoeHue atoma. .
resursyi.html
XUMHYECKASA CBA3ZLY
Pe3epBHbIit ypok.
T — bu6mmoreka IIOK https://m.edsoo.ru/00adb33c
66 1 https://teacher-chem.ru/metodkopilka/elektronnyie-
CHUCTEMAaTH3ALNAA -
. resursyi.html
3HAHUU
Pe3epBHbIit ypok.
OGobmenHe i bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
67 1 https://teacher-chem.ru/metodkopilka/elektronnyie-
CUCTEMATH3ALUA -
. resursyi.html
3HAHUNI
PesepBHbIit ypok.
OGoGmeHe i bubnuoteka I{OK https://m.edsoo.ru/ff0d61c6
68 1 https://teacher-chem.ru/metodkopilka/elektronnyie-
CUCTEMATHU3ALUA -
. resursyi.html
3HAHUHI
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KUIIACC

No KosunuecTBO 4acos Jara
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka Becer | KoHTpoabH IIpakTHyeck H3yYEeHH
pecypcsl
n 0 ble padoThI ue padoTsbl |
[Tepuonnueckuii
3aKO0H.
[Tepuonnueckas bubnuoteka [{OK https://m.edsoo.ru/00adb59e
1 cucreMa 1 0 0 http://school-collection.edu.ru/catalog/rubr/?
XUMHYECKUX subject%5B0%5D=31
anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B
W3MEHEHUN
. bubnuoteka I{OK https://m.edsoo.ru/00adb6b6
CBOMCTB .
2 IMICCKIX 1 0 0 http://school-collection.edu.ru/catalog/rubr/?
subject%5B0%5D=31
AJIEMEHTOB TIEPBBIX
TPEX MEPUOJOB
Knaccudukanus n
bu6mmoreka LIOK https://m.edsoo.ru/00adb7e2
HOMEHKJIaTypa .
3 - 1 0 0 http://school-collection.edu.ru/catalog/rubr/?
p subject%5B0%5D=31
BEILIECTB
Buasr xumuueckoi
bubnuoreka I{OK https://m.edsoo.ru/00adbac6
CBSI3U U THIIBI .
4 - 1 0 0 http://school-collection.edu.ru/catalog/rubr/?
pHe subject%5B0%5D=31
peméToK
KoHnTtponpHas .
5 aGota Nol 1o Teme 1 1 0 http://school-collection.edu.ru/catalog/rubr/?
P ° subject%5B0%5D=31
«IToBTOpEHHE N
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yriryonenue
3HAHUM OCHOBHBIX
pasnesnoB Kypca 8
KJ1acca»

Knaccudukarus

XUMHUYECKHX bu6mmoreka LIOK https://m.edsoo.ru/00adbcbO
peakuuii no http://school-collection.edu.ru/catalog/rubr/?
pa3IUYHbIM subject%5B0%5D=31

MIpU3HAKaAM

Ilonstue o

CKOPOCTH

XUMHAYECKOU bubnuoteka [{OK https://m.edsoo.ru/00adbe9a

peakuuu. [Tonsitue
0 TOMOTCHHBIX U
reTepOTreHHBIX
peaKuusx

http://school-collection.edu.ru/catalog/rubr/?
subject%5B0%5D=31

[Tonsartue o
XUMHYECKOM
paBHOBECHH.
®DaKTopHI,
BIIUSIOLIME HA

bu6mmoreka LIOK https://m.edsoo.ru/00adc28c

CKOpPOCTh http://school-collection.edu.ru/catalog/rubr/?
XUMHYECKOH subject%5B0%5D=31

peakuu u

ITOJIOKCHUE

XUMHUYECKOTO

paBHOBECHS

OkucauTenbHO- bubnuoteka I{OK https://m.edsoo.ru/00adcade
BOCCTaHOBHUTEIIbHBI http://school-collection.edu.ru/catalog/rubr/?
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€ peakuuu subject%5B0%5D=31
Teopus
3IEKTPOJIUTUYECKO bubnuoteka [{OK https://m.edsoo.ru/00adcd68
10 ¥ TUCCOIMAIINH. http://school-collection.edu.ru/catalog/rubr/?
CunbHble ¥ ciiadble subject%5B0%5D=31
DJIEKTPOJIUTEI
Nounsre Bubmoreka [{OK https:/m.edsoo.ru/00add448
11 YpaBHEHUSA http://school-collection.edu.ru/catalog/rubr/?
peakuui subject%5B0%5D=31
XUMHYECKHUE
CBOMCTBA KUCJIOT U
. bubnuoteka [{OK https://m.edsoo.ru/00add5d8
OCHOBAHMUI B CBETE )
12 beICTABICHI 06 http://school-collection.edu.ru/catalog/rubr/?
el subject%5B0%5D=31
ANEKTPOJIUTUUECKO
1 TUCCOIMaIun
XUMHYECKHE
CBOMCTBA COJIEH B
cBeTe bu6mmoreka LIOK https://m.edsoo.ru/00add8b2
13 e CTABCHIH 06 http://school-collection.edu.ru/catalog/rubr/?
e subject%5B0%5D=31
ANEKTPOJUTUYECKO
¥ IUccolanuu
bubnuoteka [{OK https://m.edsoo.ru/00add9d4
oHsTHe o https://pcn—p(b.pd)/Fatalog/o_k_Jorudovan|e—dIya—srednev—l—
14 . starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
TUAPOJIN3E COJICH .
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
9-klass-oblako-zn/
O6o61enne 1 Bu6muorexa IIOK https://m.edsoo.ru/00addd12
15 CHUCTEMAaTHU3aIU https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-

3HAHUH

starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
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resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
9-klass-oblako-zn/

bubnuoreka IIOK

[IpakTnueckas
paGora Ne 1. https.//m.edsoo.ru/OOaddbfghttps://pcn- _
pd.pd/catalog/oborudovanie-dlya-sredney-i-starshy-
16 «Pemmenne B .
shkoly/kabinet-himii/elektronnye-obrazovatelnye-
3KCHepI/IMeHTaJII)HI)I ...
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
X 3afia1» 9-klass-oblako-zn/
KontponbHas
pabora Ne2 o Teme Bub6smoreka LIOK https://m.edsoo.ru/00addec0
«ONEKTPOIUTHYECK https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
17 ast Jyuccolanus. starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
XUMHYECKHUE resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
peakuuu B 9-klass-oblako-zn/
pacTBopax»
Oo61mas
XApAKTEPUCTHKA bu6mmoreka I{OK https:// m.edsoo.ru_/OOadder _
FATOFCHOB https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
18 ' starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
XUMHAYECKHE .
. resursy_4/elektronnye-obrazovatelnye-resursy-po-himii-
CBOUCTBA Ha 9-klass-oblako-zn/
npuMepe Xjopa
XJI0pOBOJOPOIL.
ConsiHas KncoTa, bubnuoreka [{OK https:// m.edsoo.ru.IOOade104 _
IMIECKIC https.//pcn—p(b.pd)/Fatalog/o_k_Jorudovan|e—dIya—srednev—l—
19 = starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
CBOICTBA, .
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
HOJTyHeHHC, 9-klass-oblako-zn/
MIPUMEHEHHE
[IpakTnueckas bubnuoteka I{OK https://m.edsoo.ru/00ade348
20 paboTta Ne 2 o https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-

TEMC «HOJ’IyLICHI/IC

starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-



https://m.edsoo.ru/00addbfahttps:/%D1%80%D1%81%D0%B8-%D1%80%D1%84.%D1%80%D1%84/catalog/oborudovanie-dlya-sredney-i-starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-resursy_4/elektronnye-obrazovatelnye-resursy-po-himii-9-klass-oblako-zn/
https://m.edsoo.ru/00addbfahttps:/%D1%80%D1%81%D0%B8-%D1%80%D1%84.%D1%80%D1%84/catalog/oborudovanie-dlya-sredney-i-starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-resursy_4/elektronnye-obrazovatelnye-resursy-po-himii-9-klass-oblako-zn/
https://m.edsoo.ru/00addbfahttps:/%D1%80%D1%81%D0%B8-%D1%80%D1%84.%D1%80%D1%84/catalog/oborudovanie-dlya-sredney-i-starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-resursy_4/elektronnye-obrazovatelnye-resursy-po-himii-9-klass-oblako-zn/
https://m.edsoo.ru/00addbfahttps:/%D1%80%D1%81%D0%B8-%D1%80%D1%84.%D1%80%D1%84/catalog/oborudovanie-dlya-sredney-i-starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-resursy_4/elektronnye-obrazovatelnye-resursy-po-himii-9-klass-oblako-zn/
https://m.edsoo.ru/00addbfahttps:/%D1%80%D1%81%D0%B8-%D1%80%D1%84.%D1%80%D1%84/catalog/oborudovanie-dlya-sredney-i-starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-resursy_4/elektronnye-obrazovatelnye-resursy-po-himii-9-klass-oblako-zn/
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

COJISSHOM KHCIIOTBHI,
n3y4yeHue eé
CBOMCTBY

resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
9-klass-oblako-zn/

Brruucinenus no

bu6mmoreka IIOK https://m.edsoo.ru/00ade488

YpaBHEHUAM - .
S — https://pcu-pcb.pcb/c_:atalog/o_l?orudovanle-dIva-srednev-l-
21 peaxuit, ecm starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
’ resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
OJIMH U3 peareHToB 9-klass-oblako-zn/
JIaH B U30BLITKE
O61was bu6mmoreka LIOK https://m.edsoo.ru/00ade64a
XAPAKTCPHCTHEA https://pcn-od).pda/(_:atalog/o_k_)orudovan|e-dIva-srednev-l-
22 seserton VIA- starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
TPYIIIBL 9-klass-oblako-zn/
ANIOTpOTIHBIE
Mo (UKaAITIN
cepsr. Haxoxmerue bu6mmoreka I{OK https:// m.edsoo.ru_/OOade64a _
Cepbl H 68 https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
23 COCIHHCHHI B starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
TIPHPOAC. 9-klass-oblako-zn/
XuMuueckue
CBOMCTBa cephl
CepoBogopox, Bu6morexa LIOK https:/m.edsoo.ru/00ade802
CTpO€HuUE, https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
24 (dbuzuveckue u starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
XUMHUYECKHE resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
CBOMCTBa 9-klass-oblako-zn/
o5 Oxkcunupl cepsl. bubmmoreka [{OK https://m.edsoo.ru/00adea28

CepHas kucnoTa,

https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

¢busnveckue u
XUMUYECKHE
CBOIICTBA,
MpUMEHEHHE

starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
9-klass-oblako-zn/

XnuMudyeckue
peaKuuu, JieKalne
B OCHOBE
MPOMBIIIEHHOTO
crocoba
MIOJTy4EeHUS CEPHOM

bubnuoteka [{OK https://m.edsoo.ru/00adec8a
https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-

26 KHCJIOTEL starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
XuMudeckoe resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
3arpsi3HEHUE 9-klass-oblako-zn/

OKpYyKaromen

cpenbl

COEIMHEHUAMU

cepbl

AmMuak, ero

(buzmueckue 1 ]hSI/I6J'I/I;IOTeKa HO/K ht‘:ps:/// Emedcsjoo.ru./0(()j<':|1df004d _
ttps://peu-pd.pd/catalog/oborudovanie-dlya-sredney-i-

27 XHM“H Aecrue sta?shv]?shkz?\)//ii)binet—h?mii/elektronnve—o\t/)razovate\llnye—
CBOMCTRA, resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
TIOJIyHeHHE H 9-klass-oblako-zn/

MIPUMEHCHHE
BLIUHCICHIE bubnuoteka I{OK https://m.edsoo.ru/00adec8a
MaccoBoH TOH https://pcn—p(b.pd)/Fatalog/o_k_Jorudovanie—dIya—srednev—i—
28 BEIXO1a TIPOJIYKTa starshy-shkoly/ kabmet—h|m||/eIektronnve—obrazovatfeln_\_/e—
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
peaxiu 9-klass-oblako-zn/
29 Oo6mas bu6mmoreka LIOK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XapaKTepUCTUKa
211eMeHTOB VA-
rpynmnsl. A3oT,
pacnpocTpaHeHue B
IpUPOJE,
¢busnveckne u
XUMHYECKHE
CBOMCTBA

https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
9-klass-oblako-zn/

[IpakTrnueckas
pabota Ne 3 o

bubnuoteka [{OK https://m.edsoo.ru/00adf180
https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-

30 teme «llomyderune starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
aMMHAKa, U3y4YECHHE resursy_4/elektronnye-obrazovatelnye-resursy-po-himii-
€r0o CBONCTB) 9-klass-oblako-zn/

A30THAs KHCIIOTA, bu6mmoreka I{OK https:/ m.edsoo.ru_/OOadf306 _
¢8 (r3uueCcKHe https.//pcn-pd3.pd)/(_:atalog/o_l?orudovan|e-dIva-srednev-l-

31 starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
XUMHUYECKHE -

~ resursy_4/elektronnye-obrazovatelnye-resursy-po-himii-
CBOUCTBA 9-klass-oblako-zn/
Hcnonabp3oBanue
HUTPATOB U COJICH
aMMOHUS B
Ka4ecTBe
MUHEPATBHEIX bubnuoreka [{OK https:// m.edsoo.ru_/OOadf518 _
yI0GpeHHi. https.//pcn—p(b.pd)/Fatalog/o_k_Jorudovan|e—dIya—srednev—l—

32 starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-

XHUMHYECKOE .
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
3arpssHCHHC 9-klass-oblako-zn/
OKpYyKarolen
cpenbl
COEIMHEHUIMHU

a30Ta



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

dochop. Oxcnn
docdopa (V) u
dbochopHas
KHUCIIOTA,
¢busnveckne u
XUMUYECKHE
CBOIICTBA,
MOJTy4eHHe

bu6mmoreka LIOK https://m.edsoo.ru/00adf68a
https://pcu-pd.pd/catalog/oborudovanie-dlya-sredney-i-
starshy-shkoly/kabinet-himii/elektronnye-obrazovatelnye-
resursy 4/elektronnye-obrazovatelnye-resursy-po-himii-
9-klass-oblako-zn/

34

Hcnonb3zoBanue
¢dbocdaros B
KauecTBe
MUHEPAJTbHBIX
yA0OpeHMil.
3arpsi3HeHue
MPUPOIHON Cpebl
dbocdaramu

bubnuoteka [{OK https://m.edsoo.ru/00adfc20
https://infourok.ru/perechen-cor-po-himii-2072007.html

35

Yraepon,
pacrpocTpaHEeHHE B
MIPUPOJIE,
(dbuzuveckue u
XUMHUYECKUE
CBOMCTBaA

bu6mmoreka LIOK https://m.edsoo.ru/00adfd9c
https://infourok.ru/perechen-cor-po-himii-2072007.html

36

Oxcuppl yriaepoaa,
UX QU3HYCCKHE U
XUMHYECKUE
CBOMCTBA.
DKOJIOTHYECKHE
po0Jemsl,
CBSI3aHHBIE C

bubnuoteka I{OK https://m.edsoo.ru/00adfebe
https://infourok.ru/perechen-cor-po-himii-2072007.html



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/00adfd9c
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/00adfebe
https://infourok.ru/perechen-cor-po-himii-2072007.html

OKCHJIOM YIJIepoJia
(V)

37

YronpHas KUciioTa
" €€ con

bu6mmoreka LIOK https://m.edsoo.ru/00ae006¢c
https://infourok.ru/perechen-cor-po-himii-2072007.html

38

[IpakTnueckas
pabora Ne 4 o
teme "[lonydyenue
YTJIEKUCIIOTO rasa.
KauecTBeHHnas
peaxius Ha
KapOoHaT-uOH"

bubnuoteka [{OK https://m.edsoo.ru/00ae027e
https://infourok.ru/perechen-cor-po-himii-2072007.html

39

ITepBoHayanbHbIE
TTOHATHS 00
OpPraHNYeCKHUX
BEIllECTBAaX KaK O
COCTMHEHUAX
yriepoja

bu6moreka IIOK https://m.edsoo.ru/00ae054e
https://infourok.ru/perechen-cor-po-himii-2072007.html

40

Kpemuuii u ero
COeIMHEHUS

bu6mmoreka LIOK https://m.edsoo.ru/00ae080a
https://infourok.ru/perechen-cor-po-himii-2072007.html

41

[IpakTuueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAIbHBI
X 3a7a4 II0 TeMeE
«BaxHeimue
HEMETaJIbl U UX
COCIMHCHUS

bubnuoteka [{OK https://m.edsoo.ru/00ae0bf2
https://infourok.ru/perechen-cor-po-himii-2072007.html

42

KoHnTtponpHas
paboTta Ne3 o Teme

bubmuoteka I{OK https://m.edsoo.ru/00ae0el8
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr



https://m.edsoo.ru/00ae006c
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/00ae027e
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/00ae054e
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/00ae080a
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/00ae0bf2
https://infourok.ru/perechen-cor-po-himii-2072007.html
https://m.edsoo.ru/00ae0e18
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii

«Baxuenue
HEMETAIILI U UX
COEIUHEHUS)

ovye-obrazovatelnye-resursy-na-urokakh-khimii

43

OOmas
XapaKTEPUCTHKA
XUMHAYECKUX
9JIEMEHTOB —
METAaJIJIOB.
Merammyaeckas
CBSA3L U
MeTaJlJInIecKast
KpUCTAJUTMYECKas
pemeéTKa.
dusnueckue
CBOMCTBA METAJJIOB

bubnuoteka [{OK https://m.edsoo.ru/00ae103e
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
ovye-obrazovatelnye-resursy-na-urokakh-khimii

44

XUMHUYECKUE
CBOMCTBA
METaJlJIOB.
DIIEKTPOXUMHUYECK
Ui psin
HanpsHKEHUN
METaJJIOB

bu6mmoreka LIOK https://m.edsoo.ru/00ael156
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
ovye-obrazovatelnye-resursy-na-urokakh-khimii

45

OO0111e crocoObl
MOJy4YEeHUS
meTtamioB. CriaBel.
Breraucnenus mno
YpaBHEHUSIM
XUMHYECKUX
peaKkuuii, eciu

bubnuoteka I{OK https://m.edsoo.ru/00ae1156
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
ovye-obrazovatelnye-resursy-na-urokakh-khimii



https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae103e
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae1156
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae1156
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii

OJIVH U3 PEarcHTOB
COJCPKUT IIPUMECHU

Ilonsatue o bubmnorexa IOK https://m.edsoo.ru/00ael1278
46 KOppO3uu https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
METAJIJIOB ovye-obrazovatelnye-resursy-na-urokakh-khimii
bu6mmoteka 1IOK https://m.edsoo.ru/00ael4b2
Illenounblie S .
47 https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
METaJJIbl ...
ovye-obrazovatelnye-resursy-na-urokakh-khimii
Oxkcumpl u bubnuoteka [{OK https://m.edsoo.ru/00ael4b2
48 TAJPOKCHJIBI https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
HAaTpus U Kalus ovye-obrazovatelnye-resursy-na-urokakh-khimii
[[lenouyHO3EMENBH bubnuoteka [{OK https://m.edsoo.ru/00ael5e8
49 bI€ METAJJIbI — https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
KaJIbIIMA U Maroui ovye-obrazovatelnye-resursy-na-urokakh-khimii
Baxnenmue bubmmnoreka ITOK https://m.edsoo.ru/00ae15e8
50 COCTUHCHMUS https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
KaJbIUs ovye-obrazovatelnye-resursy-na-urokakh-khimii
O06o06mIeHNEe 1 o .
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
51 CUCTEMATH3ALNA .
N ovye-obrazovatelnye-resursy-na-urokakh-khimii
3HAHHUH
XeécrkocTh BOABI U bubnuoreka IOK https://m.edsoo.ru/00ae1886
52 CIIOCOOBI €& https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifr
YCTpaHEHHUS ovye-obrazovatelnye-resursy-na-urokakh-khimii
IIpakTrueckas
pabota Ne 6 mo bubnmnoreka [{OK https://m.edsoo.ru/00aelae8
53 teme "JKECTKOCTh http://www.imc-nev.ru/himiya/552-elektronnye-

BOJBI U METOBI €€
ycTpaHEeHUs"

obrazovatelnye-resursy-eor.html



https://m.edsoo.ru/00ae1278
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae14b2
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae14b2
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae15e8
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae15e8
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae1886
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://nsportal.ru/shkola/khimiya/library/2014/02/21/tsifrovye-obrazovatelnye-resursy-na-urokakh-khimii
https://m.edsoo.ru/00ae1ae8
http://www.imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html
http://www.imc-nev.ru/himiya/552-elektronnye-obrazovatelnye-resursy-eor.html

bu6mmoreka ITOK https://m.edsoo.ru/00aelc64

54 AnroMunui http://www.imc-nev.ru/himiya/552-elektronnye-
obrazovatelnye-resursy-eor.html
AmboTepHbIe Bubnuorexa IIOK https://m.edsoo.ru/00aelc64
55 CBOIiCTBA OKCH/IA U http://www.imc-nev.ru/himiya/552-elektronnye-
TUAPOKCHUIA obrazovatelnye-resursy-eor.html
bubnuoteka [{OK https://m.edsoo.ru/00ael1d86
56 Keieso http://www.imc-nev.ru/himiya/552-elektronnye-
obrazovatelnye-resursy-eor.html
OKCcHIbI,
bubnuoteka [{OK https://m.edsoo.ru/00ae35e6
I‘I/I)IpOKCI/I)II)I nu . ..
57 http://www.imc-nev.ru/himiya/552-elektronnye-
cou xxene3a (1) u
obrazovatelnye-resursy-eor.html
xenesa (1)
O06001enne nu . L.
http://www.imc-nev.ru/himiya/552-elektronnye-
58 CUCTEMATH3ALNA
N obrazovatelnye-resursy-eor.html
3HAHUU
[IpakTnueckas
pabota Ne 7.
Pemenue
bu6mmoreka L{OK https://m.edsoo.ru/00ae3de8
IKCIIEPUMEHTAJIbHBI ) —
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