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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XuUMHUM Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPEIOaBaHusl Y4eOHOTo npeaMera « XUMUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET 00s13aTeNIbHOE PEIMETHOE COJIEpKaHMUE,
NpeayCMaTPpUBAET paCOpPEICIEHHEe €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATEIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXMPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011Iero oOpa3oBaHMs, a Takke TpeOOBaHUN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, ero MnpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEJIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAepkaHHsl MPOTpaMMbl MO XUMHUHU cPopMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHUS 3HAHWM HA OCHOBE TEOPETUUECKUX MPEICTaBICHUMN
Pa3HOTO YPOBHSI:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 AIEKTPOIUTHUYECKOM UCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TMOIYYECHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLIECH HAYyYHOU KapTUHBI MUpA B JIOTUKE
e€ CHUCTEeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOUICHUS K HAy4YHOMY 3HAaHHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaloumi Mupy,
«buonorus. 5—7 knacce» u «Pu3nKa. 7 Kiacey.

[Ipy wW3yYeHWW XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XAMHYECKOW HAayKH KaK O0JacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTU YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTyaJIbHO pa3BUTOW JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydJaromuxcs K CaMOCTOSTENbHOM TO3HABATEIBHOM AESTENbHOCTH, HAaYYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHAIBHOM U €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TpPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYyYaloOIMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHX 3HAHUWU JJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasiseT 136 gacos: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XMMuM B KU3HU YellOBEKA. XMMHUSA B CUCTEME HaAYK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U CIIOKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IuWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUE U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKu.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1abOpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBaHUEM, U3yUYEHUE U OINUCAHUE
¢uznuecknux CBOWCTB 0Opa3lOB HEOPTraHWYECKUX BEIIECTB, HaOIO/IEHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOpEHUE CBEYM, IMPOKATUBAHUE
METHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa ¢ KUCIOTOW) sSIBIICHUH, HaOII0/IeHUEe U
ONMCaHWE MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3loKeHHUE THAPOKCHIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBUE kere3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/IeNieHHus CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTPOBAHUE,
BhITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoOBEACHNE OUYNCTKUA MOBAPECHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpocToe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHUs KUCIIOpoJa B JAa0OpaTopuu U NPOMBINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, yCWJICHHE TapHUKOBOTro 3¢ dekra, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esioBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenunit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yroniye  (OCHOBHBbIC, KHUCJOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue H XUMHYECKUE
cBOMCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus: (Mmokapa), O3HAKOMJIEHHE C oO0pa3liaMud OKCHIOB W
ONMMCAaHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJEIOBaHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaljla APYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XHMHUYECKAs CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBbie MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonsTtue o
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuro B [lepuonnueckoii cucreme /. . Meneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB I Pa3BUTHs Hayku W npaktuku. [[. M. MennpeneeB — y4yé€Hbl U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Ipouiecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiyu pa3ioKeHHs], COeTUHEHUS ).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rtugpocdepa, MHUHEpandbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUM CBOICTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMsl, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukarms XuMU4YecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKLUU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHssTne 0 xumMuueckoM paBHoBecun. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS PeaKIUA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHM U coOJell B CBeTe MpEJACTaBICHUN 00 BIEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IMYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLEcca AMCCOLMAUMU KHUCIOT, IIEJIOYEd U CoJier
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUAJiOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCTUHEHUS ), paClO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUM Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTaibl U MX COeIMHEHUS

OO6miast xapakTepucTuka TranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiiCTBUE € METAJJIaMH, HEMETalIaMH, IlejioyamMu). XJIOPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydYeHHUE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6mast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne M (pU3MvYecKkue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYeCKue cBocTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XuMuyeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (QuU3HUecKue W XHMHYCCKHE CBOMCTBa (00mIuMe Kak
MPEACTaBUTENS Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpEeaKIilnw,
JeXalme B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4YeHUsS CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOTHI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpOJE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTEIICHU OKHUCIEHMS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMUUeCKoe 3arpsi3sHEHNE OKPYKaroIIeH cpeibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyXa, MOYBbl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBe MUHEPATHHBIX YI00pESHHUIA.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriepoja, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KuciaoTa U €€ coiu, X GU3NIeCKUe M XUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

IlepBoHauanbHbIE OHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COEIUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTUYECKN Ba)KHBIX BEIIECTBAX: JKUPaAX, OCNKaX, YIJIeBOJaX — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHsS B mpupojge. OOmmue mpeacTaBieHus o0
okcuge kpemuust (IV) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumMenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajJjloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3Y4YCHHE XUMUUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEeHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHUe, COOUpaHue, paclo3HaBaHUEe W HU3yUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUH  psll
HarnpsHKeHU MeTamoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMUHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUEe B [lepruoanyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus W Kanus. lIpuMeHeHue IIeNOYHBIX METaIOB U HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKHUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. Baxuelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aItOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUIEOMATEpPUATIOB), IMPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIU HAa WOHBI: MAarHUs, KIbLUs, aJlOMHUHUSA, IMHKA, KEJe3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA I[IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHeunmme
METaJUJIbI U KX COCAUHEHUS».

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
HCIIOIb30BaHUE BEIIECTB U XUMHUYECKUX peakiui B ObITy. IlepBas momormis mpu
XUMHYECKHUX OKOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpainus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4deHrne o0pa3loB MaTepuaaoB (CTEKIIO, CIUIaBbI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmoie ceéazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, MEePUOJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHUE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: wmartepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIHU]I,
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUH 3apsj, MPOBOJHUKH,
MOJYNPOBOAHUKH, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAS
pemérka, CIUIaBbl, (PU3MYECKHE BEIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXxaHue, OWocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE IOPOJIHI,
I0JIC3HBIC UCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAlOTCS B XOJie OOy4eHHs] XMMUU B €IUHCTBE Y4YEOHOU H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHN 00yYaOIIKUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIIEIOBATEIbCKOW,  TBOPUYECKOM W JPYrUX  BHIAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOM MAESITENIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, I103HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOM JeATENBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XUMHUYECKOM pPEaKIUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIONINE
OCHOBY JIJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaO0IaeMBIX IMPOIECCOB W SIBICHHIM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C y4eOHBIMU TEKCTaMHU, CIPABOYHOU



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMPABJICHHOCTH U YPOBHS OOYy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHUE BPEAHBIX MPUBLIYCK (YIIOTPEOJICHUS aAJIKOTOJISI, HAPKOTUKOB, KYpEeHHUSI),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3YyUCHHIO Mpodeccuii u TpyJa pa3IMuHoOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHHUsS, IOHUMaHUE LIEHHOCTU 310pPOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBmI1 0€30MACHOTO MOBEACHUS TP padoTe ¢ BEIECTBAMH, a TAK)KE B CUTYyaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOUIEH MPUPOJHON CPENOM, I MMOBBILICHUS
YPOBHSI  DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakrTepa
AKOJIOTUYECKUX MPOOJIEM M MyTel WX pEIICHHs MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHupOBaHUST MHPOBO33PCHUS OOIIECHAYyYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LETOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE JeiicTBUSA

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0BSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYkJACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIC, TI0O aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKass ¢Gopmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMBbIX O0BEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIuH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI IJisi (POPMHUPOBAHHS TUIIOTE3BI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yiabTaT, POopMyIUpOBaThH 0000IIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYy4YaeMYI0 U3 Pa3HbIX UCTOUYHHUKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHPOPMAIIMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISi BBITIOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (pOpMY IpeacTaBlieHus HHOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON JIESITENIbHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOU  MPEAJIOKECHHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  TMPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiuil (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpPENeNsaTh LENU JAESITeIbHOCTH, IUIAHUPOBATD,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEIIeHUs] YICOHBIX U
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA TNPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.

MHNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHOM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAYyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeNIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATHUN: aTOM, MOJEKYyIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(poIIeHTHAs] KOHIICHTPAIIKSs ) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. W. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHWE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUs], 3aKOHa ABOTapo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIABHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpymma (b-rpynma)», Mansie u
OoJNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMuueckux diemenrtoB [l U.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM O00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHily 00yudenus B 9 kjacce npeMETHbIE pe3yJbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUSI, XUMUYECKasi peaKklus, XUMUYEecKasi CBs3b, TEIUIOBOM 3P (deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUuH, MPEACIbHO JOMyCTUMAs
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XHUMHUYECKOU (hopmyiie, xapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: OMNUCHIBATh M XapaKTepU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHenu(UUECKHEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEN, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUKA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTaBJICHHSI 3JICKTPOHHOTO OajaHca 3TUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o (dopmyIe
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHSIMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTU3AlNIO, BBIABICHHE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 4 1 bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 16 1 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 4 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax 9 1 bu6mmoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 6 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 7 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no pazneny 26

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| Osemmenno . biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazneny 14 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 8 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 4 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 5 1 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 0 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 9
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 9 ) bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 9 1 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 9 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 34




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmye CBOHCTBA METAIIOR 7 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueinue MeTaiuisl 1 X COSTUHEHUS 11 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 18
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 B TBa M MaTEPHUAJIbl B )KM3HU YeJIOBEKa 4 bubnmorera [TOK
' etee P https:/m.edsoo.ru/7f41a636
Hroro no pazneny 4
Pe3epBHOE BpeMms 3 bubmmorexa [OK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

bu6moreka [IOK

2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1

https://m.edsoo.ru/ff0d227e
bu6moreka [IOK

3 [IpocThlie 1 croKHBIE BELIECTBA 1

https://m.edsoo.ru/ff0d2a6c
[Ipaktrueckas padota Ne 1 «IIpaBuia paboTh
N bu6mmoreka [IOK
4 B JIaOOpaTOpHUH U MPUEMBI OOpaIICHUS C 1 1
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

5 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «PazneneHue

6 cMmecell (Ha mpuMepe OYMCTKY MTOBAPEHHOM 1 1 bubmmorexa [TOK

prvep P https://m.edsoo.ru/ff0d28c8
COJIH)»

7 AToMmbI U MOJIeKyabl. [IpocTeie U crnoxHbIe | bubnuoreka [JOK
BelllecTBa. https://m.edsoo.ru/ff0d2a6¢

bubnuoreka [JOK

8 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1

https://m.edsoo.ru/ff0d2d50
XUMUYECKUE DTIEMEHTHI. 3HAKH (CUMBOJIBI)
bu6mmoreka [JOK
9 XUMUYECKUX 3JIEMEHTOB. OTHOCUTEIIbHAS 1

aTOMHasd Macca.

https://m.edsoo.ru/ff0d2be8




10 3aKOH MOCTOSIHCTBA COCTAaBA BELIECTB. bubmmoreka [IOK
Xumuueckas popmyra. https://m.edsoo.ru/ff0d2eae
1 OTHOcCHUTENBHAS aTOMHAsT Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas 10Jis1 XUMHYECKOT0 3JIEMEHTa B bu6mmoreka [{OK
COCJIMHEHUN https://m.edsoo.ru/ff0d350c
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
bubmmoreka [{OK
13 Xumunueckas popmyina. BaneHTHOCTh aTOMOB
https://m.edsoo.ru/ff0d2eae
XUMHYECKHX AJIICMEHTOB
14 DOu3nvecKrue U XUMUYECKHE SIBICHUSI. bu6moreka [IOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycmoBUs MPOTEKAHUS
. . bubmuorexa [JOK
XUMUYECKUX peakiuii. TemnmoBoi addext
" https://m.edsoo.ru/ff0d3al6
15 XUMHUYECKON PeaKIuu, MOHATHE O
coMO ecko ABHe K30 bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPABHEHHUH, DK30- U
P P ’ https:/m.edsoo.ru/ff0d4790
SHJIOTEPMUUECKUX PEAKIIHIX
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Knaccudukanuss XaMUuecKuX peakiuii
bu6mmoreka [JOK
17 (coenuHEeHMS, pA3JIOKEHUS, 3aMECIICHUS,
https://m.edsoo.ru/ff0d3f34
oOmMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
sHIMKIIoneaucT. O000IEHNE U
. https://m.edsoo.ru/ff0d40c4
18 cucrtemaTusanus 3Hanuil. KoHtposbHas
6ota Nel B bubmuoreka [JOK
adbota Nel no teme «BemectBa u
p m https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKLINH
19 Brruucnenus o00b€Ma, KOJMYECTBa BEIISCTBA bubmuoreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIMUCCTBY

https://m.edsoo.ru/ff0d55a0




BEIIECTBA WK 00BEMY

Brruncnenus 006EMOB ra3oB 10 ypaBHEHHIO

bu6mmoreka [{OK

20 peaKkiiy Ha OCHOBE 3aKOHA 00BEMHBIX httos://m.ed 045708
s://m.edsoo.ru.
OTHOUIEHUI ra30B b
Bo3ayx — cmech razos. CoctaB Bo3ayxa.
b K
21 Kucnopox — 351eMeHT 1 IpOCTOE BEUIECTBO. htIf6H/I;IOTe§a Ho/ff0d448
s://m.edsoo.ru. e
O30H p
DU3NYECKUE U XUMUYECKUE CBOMCTBA Bu6 OK
KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPEHHE). htlf SJ.I/I;Ir?lT::;;iu/fde46l4
22 [Monsitne 06 okcumax CrocoObl MOTydSHHSI 5 % ] 0' exa H OK
HOJIMOTEK
KHCII0POJA B AAGOpATOpHH I https://m.edsoo.ru/ff0d4614
MIPOMBIIIIICHHOCTH. [IpruMeHenue Kuciopoaa
[Ipaktuueckast pabota Ne 3 o Teme Eu6 OK
23 «ITomyuenue u coOupaHue KUCIOPOa, htI;IDSJ:I/I;Ir(;)lTeegSE; i[ru/ff()d%&
U3y4YEHHE €r0 CBOMCTBY T '
24 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d664e
)5 Boaopoa — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
C10co0RI MOy eI BOAOPOLA B https://m.edsoo.ru/ff0d4dd0
26 naboparopun. PU3NYCCKUEC U XUMHUUCCKHE 5 6. ] I—[ OK
. nonMoTeKa
cBoiicTBa Bojopoa. [Ipumenenue Boiopoaa hitps=//m.edsoo.ru/ff0d4dd0
[IpakTueckas pabota Ne 4 o Teme Eu6 OK
27 «[Tonydyenue u cobupanue BOAOPO/Ia, h:;;;gf:ii (I)lru/ff0d4f42
U3y4eHHE €r0 CBOWCTBY T '
)3 Kucnotsl: coctaB, knaccuduxarus, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ffOdfee2




79 Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI bubnmoreka [JOK
IIOJTYy4EeHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
30 KomnuecTtBo BemecTBa. Mosbs. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
b K
31 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO nommorexa O
https://m.edsoo.ru/ff0d542e
0 Beruncienus koauuecTBa, MacChl BEIlECTBA 10 bubmmoreka [{OK
YPaBHEHUSAM XUMUYECKUX PEaAKIUIA https://m.edsoo.ru/ff0d5708
Brruncnenus mo ypaBHEHUSM XUMHUUYECKHX
. bubnuoreka [JOK
33 peaKuuii, €ClIi OJJMH U3 PEareHTOB JaH B
https://m.edsoo.ru/00ade488
M30BITKE
DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI. bubmuorexa [JOK
34 Bopa xak pactBoputens. HacbllieHHbIe U https://m.edsoo.ru/ff0d587a
HEHAaCBIIIEHHbIE PacTBOPBI. MaccoBas A0 bubmuorexa [JOK
BEILIECTBA B pacTBOpE https://m.edsoo.ru/ff0d5b40
. bubnuoreka [IOK
35 CocraB ocHoBanuil. [TonsTHe 06 MHAUKATOpaX 1
https://m.edsoo.ru/ff0d59e2
36 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
37 Brruncnenue MaccoBoii 101K BBIXOa bubnuoreka [JOK
MPOAYKTa PEaKLNU https://m.edsoo.ru/00adec8a
[IpakTiueckas paborta Ne 5 mo Teme
.. bubmuoreka [JOK
38 «IIpuroToBieHre pacTBOPOB C ONPEAEIEHHON
. . . https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIel PaCTBOPEHHOTO BEILIECTBA»
39 KonTtponpHas padota Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 [Tonmyuenue u XuMu4eCKre CBOWCTBA bubnuoreka [IOK

KHUCJIOTHBIX, OCHOBHBIX H aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e




OKCHJO0B

bubmuoreka [JOK
41 [Tony4yeHue u XUMUYECKUE CBOKCTBA https://m.edsoo.ru/ff0d664e
OCHOBAaHUU bubnuorexa [JOK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [{OK
42 [TonsiTue o xucnorax u consx. [lonyuenune u https://m.edsoo.ru/ff0d50d2
XUMHYECKHE CBONCTBA KHUCIIOT bubmmoreka [{OK
https://m.edsoo.ru/ff0dfee2
43 Conu (cpemnue): crocoObl MOTyYeHUs, bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
m I'eneTnueckas cBs3b MEXKIY KIlaCCaMU bubmuorexa [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
[Ipaktruueckas padota Ne 6. Permenue
45 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
46 KonTtponbnas padota Ne3 o reme "OcHOBHBIE bubnunoreka [JOK
KJIACChl HEOPraHUYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KIacCUpUKAITIT
bu6mmoreka [JOK
47 XUMHUUYECKHUX AieMeHTOB. [loHsiTHE O Tpynmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
3nauenue [leprnoandeckoro 3akoHa ajis
P bubmuoreka [JOK
48 pa3BuTHUA HayKu U npaktuku. . W.
L https://m.edsoo.ru/00ada96e
MeneneeB — yu€HbIH, EAaror U rpakJJanuH
49 Crpoenue atomoB. CoCTaB aTOMHBIX SIZIEP. bubnunoreka [JOK
30TONEI https://m.edsoo.ru/00ada342
bubmuoreka [JOK
50 CTpoeHue IEeKTPOHHBIX 000I0YEK aTOMOB 1

https://m.edsoo.ru/00ada6bc




aneMeHToB [lepuoauueckoil cucremst /1. U.
MenneneeBa

[Iepnoanueckuit 3akoH u [lepuoanueckas

bu6mmoreka [{OK

51 cucTeMa XUMUYECKUX 35ieMeHToB [I. 1.
https://m.edsoo.ru/00ada52¢c
Menneneena.
[Tepuonpl, rpyniibl, HOATPYIIIIBI. bubnuoreka [JOK
57 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB https://m.edsoo.ru/00ada52c
XUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX bubnnorexa [JOK
13(0)5(031(0):] https://m.edsoo.ru/00adb6b6
XapakTepuCTUKa XUMHUECKOTO 3JIEMEHTA 10
. bubmuorexa [JOK
53 ero noyoxeHuro B [lepnoanueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
bu6moreka [IOK
HNonnasg xuMudeckas cBs13b. Buasl
. https://m.edsoo.ru/00adac34
54 XUMHUUYECKOM CBSI3U M TUIIbI KPUCTANTAYECKUX
. bu6mmoreka [IOK
CIMIETOK.
p https://m.edsoo.ru/00adbac6
bu6mmoreka [IOK
KoBaneHntHast HemoasspHAasi XUMUYECKas! CBS3b.
. https://m.edsoo.ru/00adaab9
55 Bunel XUuMHUYECKO# CBSA3U U TUIIBI
. bu6mmoreka [JOK
KPUCTAINIMYSCKUX PEMIETOK.
P P https://m.edsoo.ru/00adbac6
K bu6mmoreka [JOK
OBAJICHTHAS MOJISIPHAS XUMUYECKas CBS3b.
. https://m.edsoo.ru/00adaab8
Buapr xumMudeckoii CBSI3U U THIIBI
N bubnuoreka [JOK
56 KPUCTAJUIMYECKUX PEIIETOK.
5 https://m.edsoo.ru/00adbac6
JIEKTPOOTPHUIIATEILHOCTh AaTOMOB
pooTpHI bubnuoreka [JOK
XUMHUYECKUX 3JIEMEHTOB
https://m.edsoo.ru/00adaab8
Buabl xXuMudeckoit CBS3U M THIIBI
N bubmuoreka [JOK
57 KpUCTAJUITMYECKUX peméTok. MeTammnueckas

XUMHNYCCKas CBA3b.

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




bubmuoreka [JOK

38 Crenery okHCICHuA ! https://m.edsoo.ru/00adae28
59 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIEC PEAKIINH | bubnuorexa [JOK
OKuCIUTEIN U BOCCTAHOBHUTEIIH https://m.edsoo.ru/00adb076
60 KonTtponsHast padota Ne4 o reme «Ctpoenue | bubnuorexa [JOK
aromMa. XMMHUYECKas CBSI3b.». https://m.edsoo.ru/00adb486
61 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
CHCTEeMaTH3aI1s 3HAaHU. https://m.edsoo.ru/ff0d61c6
& PesepBHblit ypok. O60011IeHNE U | bubnnorexa [JOK
CHCTEeMaTH3aI1s 3HAHUH. https://m.edsoo.ru/ff0d61c6
63 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alIMs 3HAHUIA. https://m.edsoo.ru/ff0d61c6
64 PesepBHblit ypok. O600m1IeHNE U | bubnuoreka [IOK
cUCTeEMAaTU3aIysI 3HaHUH. https://m.edsoo.ru/ff0d61c6
65 Peseprubrit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUcTeMaTH3alys 3HaHUH. https://m.edsoo.ru/ff0d61c6
66 Peseprubiit ypok. O6001meHNEe 1 1 bubnunoreka [JOK
cucTeMaTu3alys 3HaHUH. https://m.edsoo.ru/ff0d61c6
67 PeseprubIit ypok. O6001meHNE 1 1 bubnunoreka [JOK
cUucTeMaTu3alys 3HaHUH. https://m.edsoo.ru/ff0d61c6
68 PezepBHblit ypok. O0o01IEHNE U | bubnuoreka [IOK
cucTeMaTu3aIys 3HaHUH. https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68




9 KUIIACC

KosauyecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yueHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

| O06o01eHre U cucTeMaTu3arus |
3HaHUU

) O06o01enre U cucTeMaTu3arus |
3HaHUU

3 AmpoTepHbIe cBOWCTBA OKCHIA U 1 bubnuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
[lepnoanueckuit 3aK0H.

4 [Tepuonnueckas cucrema | bubnuoreka [IOK
XUMHUYeCKnX djeMeHToB J1. 1. https://m.edsoo.ru/00adb59e
Meunneneena
[ToHsiTHE O XMMUYECKOM
paBHOBecHU. DaKTOPBI, BIUSIONINE

. bu6mmoreka [JOK
5 Ha CKOPOCTh XUMUYECKOUN peaKuu 1 1
https://m.edsoo.ru/00adc28¢
MOJIO)KEHNE XUMHUYECKOTO
paBHOBECHS
[TonsiTue 0 XMMHUYECKOM
paBHOBecHH. DaKTOPBI, BIUSIOIINE
. bubmuoreka [JOK
6 Ha CKOPOCTh XUMUYECKOUN peaKuu 1 1
https://m.edsoo.ru/00adc28c
MOJIO)KEHNE XUMHUYECKOTO
paBHOBeECHs
7 IlougaTHe 0 XUMHUYECKOM | bu6mmoreka [JOK

PaBHOBCCHU. CDaKTOPBI, BJIHAOIINC

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




Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUI

KonTtposnsHas padota Nel mo Teme
«BCHICCTBa U XUMHUYCCKUC PCAKINH>

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4290

10

OO6mast XxapakTepUCTHKAa XUMUYECKUX
3JIEMEHTOB — METaJIOB.
Merannuueckas CBs3b U
MeTaJUTMYeCKasi KpUCTaUTMIecKast
pemérka. Gu3nyeckre CBOMCTBA
METaJIJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ael103e

11

OO61as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METAJIJIOB.
Meramnueckas CBsA3b U
MeTaJinyeckasi Kpucrauindeckas
pemérka. Gu3nyeckre CBOMCTBa
METaJlJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

12

OO01as XxapakTepUCTUKa XUMUYECKHX
3JIEMEHTOB — METaJIOB.
Meramueckas CBsi3b U
METaJUTMYECcKasi KpUCTaIIMUeCcKast
pemérka. Gu3nyYecKre CBOMCTBa
METaJIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael03e

13

OOu1re cnocoObl MoTy4eHus
MmetamoB. CriaBbl. Beraucnenus mo
YPaBHEHHSIM XUMHUYECKHUX PEAKIIHId,
€CJIM OJINH U3 PEareHTOB COJICPIKUT

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156




IIpUMECH

XUMHYECKHE CBOUCTBA METAJLIOB.

bu6mmorexa [IOK

14 DNEKTPOXUMHUYECKUN P
. https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJUIOB
OOm1re cnocoObl MOTyYeHUs
MetauioB. CriiaBel. BeraucieHus mo
. bubnuoreka [JOK
15 YpaBHEHUSM XUMUUYECKUX PEAKIUH,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJIEPIKUT
npuMecu
bu6moreka [IOK
16 [TonATHE O KOPPO3UK METAUIIOB
https://m.edsoo.ru/00ae1278
17 [lerouHbBIE METAILITBI bubmorexa OK
https://m.edsoo.ru/00ae14b2
13 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJIust https://m.edsoo.ru/00ae14b2
19 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [JOK
20 Bakueiiime coequHeHUS KaJIbINA
https://m.edsoo.ru/00ael 5e8
71 N — bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
2 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
73 Weneso bubmuoreka [JOK
https://m.edsoo.ru/00ael d86
24 OKkcupl, THAPOKCUIBI U COJIH JKETIe3a bubnunoreka [JOK
(I1) u xene3a (II) https://m.edsoo.ru/00ae35e6
25 IIpaktuyeckas pabora Ne 1. Pemenue bubnuoreka [IOK




SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHeun1me MeTajuibl 1 UX
COEIUHEHUS

https://m.edsoo.ru/00ae3de8

O0001IEHUE U CUCTEMATU3ALIUS

26 .
3HaAHUU
KonTtponsHas padota Ne2 mo Teme
. bubnuoreka [JOK
27 «BaxHeie MeTalibl U UX
https://m.edsoo.ru/ff0d3f34
COCTMHECHUS
Bo3ayx — cmech razos. Cocras
bubmmorekxa [{OK
28 Bo3ayxa. Kuciopos — anemeHT u
https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
29 Bonmopox — anemeHT u nmpocToe bubnuoreka [IOK
BelecTBo. HaxoxieHne B npupojie https://m.edsoo.ru/ff0d4dd0
DU3NYECKUE U XUMUYECKUE
. bu6mmoreka [IOK
30 cBoiicTBa Bojiopoaa. [Ipumenenne
https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
31 CriocoOsI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckast pabota Ne 2 o Teme
bu6mmoreka [JOK
32 «ITonmyuenue u coOupaHue BoI0poOa,
. https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €ro CBOMCTBY
33 Du3nvecKkrue U XMMUYECKHE bubnuoreka [JOK
CBOMCTBA BOJIbI. https://m.edsoo.ru/ff0d587a
34 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
IIpaktuyeckas padora Ne 3 o reme
I . bubnmnoreka [JOK
35 JKEcTkoCcTh BOJBI M METOBI €€

ycTpaHEeHHs"

https://m.edsoo.ru/00aelae8




OO01mas XxapakTeprucTUKa TaJIOTCHOB.

bubmuoreka [JOK

36 XHUMHYECKUE CBOMCTBA HA IPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
37 XUMUYECKHE CBOMCTBA, MOTYUCHUE bubmmorexa [OK
> HOMYH ’ https://m.eds0o.ru/00ade104
MIPUMEHEHUE
dusndecKknue 1 XMMUIECKHE

18 CBOMCTBA KUCJIOPO/ia (peaKkuu bubnuoreka [JOK
okucieHus, ropeaue). [lousarue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOplI OTy4eHHST KUCIIOPOIa B

bu6moreka [IOK
39 1a00paTOPHUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
[Ipaktuueckast pabota Ne 4 o Teme
bu6mmoreka [IOK
40 «ITonmyuenue u cobupanue
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/1a, U3YYEHHUE €r0 CBOMCTBY»

A1 KontponbHas padota Ne3 o teme bubnuoreka [IOK
«Kucnopoa. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
AnnoTponHbie MOIU(UKALIUN CEPBI.

4 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [JOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl

43 CepoBoaopo, CTpoeHHUE, bubnnoreka [JOK
(bM3UYecCKre U XUMHUYECKUE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA,

bu6mmoreka [JOK
44 ¢bu3nyeckrue 1 XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
45 XHUMUYECKUE PEAKIINY, JIEKALIUE B bubnunoreka [JOK




OCHOBE IIPOMBIIIJIEHHOTO crioco0a
IIOJIyYEHUS CEPHOM KUCIIOTHI.
XHUMHYECKOE 3arps3HEHUE
OKpYKarollEen Cpelibl COCTUMHEHUSIMU
cepsl

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

OO6mras XxapakTepUCTUKA SJIEMEHTOB
VA-rpynmsl. A30T,

bubmmoreka [{OK

46
pacrpocTpaHeHue B IPUPOLE, https://m.edsoo.ru/00adeeab
(bu3HYecKre U XUMUYECKUE CBONCTBA
AmMuak, ero usnyeckue u

. bubmuorexa [JOK
47 XUMHUUYECKUE CBOMCTBA, MOJIyYCHUE U
https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padota Ne 5 o Teme
bu6moreka [IOK
48 «ITonyyenne aMmmMuaKa, U3y4yeHUE €ro
. https://m.edsoo.ru/00adf180
CBOMCTB»

49 A3oTHas kucnora, eé Gpusndeckue u bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHSI B KaUeCTBE MUHEPATIbHBIX

. bu6mmoreka [JOK
50 ynoOpeHuii. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HeHUE OKPYKaroIIei cpebl
COEIMHEHUSIMH a30Ta.
®ochop. Oxeun bochopa (V) u
bubnuoreka [JOK
51 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyUYeHUE
Hcnonw3oBanue pochaToB B
50 KayecTBE MUHEPAJIbHBIX Y100pEHUH. bubnuoreka [IOK

3arpsi3HeHNE IPUPOIHON CPEbI
¢docharamu.

https://m.edsoo.ru/00adfc20




Yraepoa, pacipoCcTpaHEHHE B

bubmuoreka [JOK
53 npupo e, (GU3NUeCKue U XUMUIECKUE
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusudeckue u
54 XUMHYECKHE CBOHCTBA. bu6mmorexa [IOK
DKOJIOTUYECKHE MTPOOIIEMEI, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)
[IpaxTrueckas padota Ne 6 o Teme
55 "[lonydeHue yriekucioro rasa. bubnnorexa [JOK
KadectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
noH"
bu6moreka [IOK
56 VYroapHas KucioTa U €€ COTu
https://m.edsoo.ru/00ae006¢
. bu6mmoreka [IOK
57 Kpemuwuii u ero coenuHeHUsI
https://m.edsoo.ru/00ae080a
. bu6mmoreka [IOK
58 Kpemuwuii u ero coenuHeHUsI
https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 7. Permenue
59 SKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoreka [JOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUSD»
60 O000I11IeHIE U CUCTEMATU3ALIUS
3HAaHUU
KontponbHas padorta Ned4 o teme
. bubnuoreka [JOK
61 «BaxkHeie HEMeTaIbl M UX
https://m.edsoo.ru/00ae0el 8
COCIMHCHUS
[TepBoHauanbHBIE MOHATHUS 00
bu6mmoreka [JOK
62 OPraHUYECKUX BEIIECTBAX KAK O

COCAMHCHUAX yIriiepoa

https://m.edsoo.ru/00ae054¢e




63 BemecTtBa 1 Marepuaisl B | bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3{f50
64 XHUMHUYECKOE 3arpsi3HEHNE | bubnuorexa [JOK
OKpYXKAIOILEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn | bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U | bubnnorexa [JOK
cUCTEeMaTHU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
67 PesepBubiit ypok. O60011eHNE 1 | bubnuoreka [JOK
CHCTEMAaTH3allHs 3HAHHUI https://m.edsoo.ru/ff0d61c6
68 Peseprubrit ypok. O6001eHNE 1 1 bubmuorexa [JOK
CHCTEMAaTH3alHs 3HAHHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WN.T'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «lIpocBemienue»
Xumus. 9 knacc. 'abpuensu O.C., noxn penakuueit 'abpuensna O.C..

Ax1monepHoe oobmectBo "Jlpoda".

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Ypoxku xumuu B 8 kinacce. Merogudeckoe nocodue. O.C.I'abpuensn, U.T.
Octpoymos, C.A. Cnankos. "[Ipocsemenue”, 2022r.

[Toypounsie pa3paboTKu 10 XUMUHU. Y HUBEpcaibHOE u3aanue. 9 kinace. H.IT.

Tpoeryposa. U3narensctBo "BAKO".

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

Bce nig yunrens xumuu

INazera "Xumus" m3gateabckoro goma 1-ro ceHtsaops. Cait "4 uay Ha ypok

xuMum'". Martepuaisl K ypoKy.

Anpec caiita: http://him.1september.ru



XuMus 17151 BCEX: WIUTIOCTPUPOBAHHBIE MAaTEPHAIIbI IO 00ILEH, OpraHuYeCKOi 1
HEOPTraHUYECKOU XUMUU

http://school-sector.relarn.ru/nsm/

Mup xumun http://chemistry.narod.ru

Bupryansnas Xumudeckas [Ikoia

http://him-school.ru
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