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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha ocHOBe (DenmepanbHONW paboueld MPOrpaMMbI
BOCIUTAHUS U C Y4ETOM KOHUENIMHU NMPENOIaBaHUs yueOHOro mpeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit denepanuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACHPENCIICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4€OHOro Ipolecca, BO3pPacTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ynbTaraM OOy4eHHs] XMMUU Ha YPOBHE IeJIel U3y4eHHs MPeMeTa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
oOy4aromierocsi, €ro MpeAcTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U SKOJIOTUYECKON O€30MacHOCTH, TPOOIJIEM 31paBOOXPAHEHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
oOydJaromuXxcs, HABBIKOB HX CaMOCTOSITEIIbHOW  y4eOHOW  JesTENbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CrocoOCTBYEeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIECHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B SKOJOTUYECKOE
oOpa3zoBaHue 00y4arOIMMNXCs.

JlanHble HampaBlieHUsT B OOy4E€HUH XUMHUU O0ECIeUUBAIOTCS Crelu(UKoit
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
aJanTHPOBAHHBIM OTpaKEHHWEM 0a30BOM HAYKH XMMHH Ha OMPECIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX TIOHSITUN XUMHUU, OCHOB
HEOPraHUYEeCKOM XUMHUM W HEKOTOPHIX OTACIbHBIX 3HAUUMBIX TMOHITUH
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro moaxoaa kK e€ mzydyeHuro. ConepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHSATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHATHN O XUMHUUECKOI
peakuuu. OO0e 3T CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MNPHUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOECHUHU aTOMa U XUMHYECKOMN CBA3U;

— TpelNCTaBICHUN 00 DSIIEKTPOIUTHYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUA PAcCCMATPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YpOBHA K Jpyromy, BBINONHSSA (YHKIIMU OOBSICHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUSA M BO3MOXHOCTEN MPAKTHUYECKOTO MPUMEHEHUS U IMOIY4YCHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IPEACTABIEHUA O XMMHUYECKON COCTABIISIIOLICH HAYYHOM KapTHUHBI MUpa B JIOTUKE
€€ CHUCTEMHOW IPUPOABI, LIEHHOCTHOIO OTHOIICHHS K HAYYHOMY 3HAHUIO H
METOAaM TMO3HaHUsS B Hayke. M3ydeHne XWMHUU OPOUCXOIUT C NPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaromuid MUpy,
«buonorus. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUHM MPOUCXOAUT GOPMHUPOBAHUE 3HAHUNA OCHOB
XUMUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKAa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KYJIbTYPHI.
3amaya yd4eOHOro mnpeamera COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHUYECKHX
3HaHUN — BaKHEUIMX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JIOCTYITHBIX O00O0OIIEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIICHNM K HAyYHbIM METO/JaM TMO3HAHUS MpPU HM3YUYCHUH BELIECTB U
XUMHUYECKUX PeaklUid, B (OPMHUPOBAHUU U Pa3BUTHH IMO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIIbHOM M Y4eOHO-HCCIEeI0BATEIbCKON
JESITEeIbHOCTH, OCBOCHMM INpaBUJl O€30MAacHOrO OOpallleHHs C BELIECTBaMU B
IMOBCEIHEBHOMU >KU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (opmupoBaHHE MHTENJIEKTYaJIbHO pa3BUTOM JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHMUYECTBY, CaAMOCTOSITEIbHOMY MPHHITHIO PpEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBIEHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM JAEATEeNbHOCTH, HAYyYHBIM
METO/IaM MO3HaHUs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHUE CIIOCOOHOCTEH K
XUMUU;

— obecrnieueHue ycloBUM, CIOCOOCTBYIONIMX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBLHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3NUYHBIX BUIOB JESATEIbHOCTH;

— (QopmupoBaHue o0mel (QYHKIMOHAIBHOM UM €CTECTBEHHO-HAY4YHOU
rPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH U OLEHHUBATh SIBJICHUS
OKpYKaroUIero MHpa, UCIOJIb3ysd 3HAHUS M ONBIT, MOJYYEHHBIE MPU W3YUYECHHUH
XUMHH, TPUMEHSTh WX TpPU pEIIeHHH NpoOJieM B TOBCEAHEBHOW XKHU3HU MU
TPYLOBOM AEATEILHOCTH;

— (dopMHpoBaHHWE y OOyYalolIUMXCS T'YMaHUCTUYECKHX OTHOLIEHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYAOBOW JEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3I0POBbS M OKPYXKAIOIIECH TPUPOTHON CPE b,

— pa3BUTHE MOTHBAllMUd K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HANPaBICHHOCTH JalbHEHUIIEro
o0yJeHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX [JIsI HM3Y4YEHHS] XMMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Ponb XUMUU B )KM3HHU 4YEJIOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a7eMeHTOB. [IpocThie U ClIoKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OtHOcuTENnbHAs MOJIEKYJISIpHAas Macca. MaccoBas 1051 XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUMU.

KonuuectBo BemecrBa. Monbs. Monsipasimacca. B3auMOCBsA3b KOJIMYECTBA,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUsSI MacChl BEIIECTB. XUMHUUECKHE ypaBHeHus. Kiaccudukamms
XUMUYECKUX PEaKINil (COeAMHEHUS, PA3IOKESHUS, 3aMeIeHuUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu oOpaIieHus1 ¢ JIabOpaTOPHBIM 000PYTOBAaHUEM, U3yUYEHUE U ONHCAHUE
(bU3MYECKUX CBOMCTB O00pa3IlOB HEOPraHMYECKHUX BEIIECTB, HAOJIOJICHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCIIOTOMN) SBJICHHM, HAOMIOACHUE 1
OMKMCAHKWE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX peakuuil (pasyio’keHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YCHHE CIOCOOOB pa3/iefieHUsi CMECEH: C MOMOIIbI0 MarHuTa, (QUIbTpOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MACChl, CO3/IaHHE MOJEJIEH MOJIEK Y
(ILIapOCTEP>KHEBBIX).

Baxxneilune npeacTaBuTe/ Il HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu rTopeHusi). Oxcuapl. [Ipumenenuekucnopoma. CrocoOb



MOJIYYCHUSI KUCTIOpOJla B JIabOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMHUYECKHE pEeaKuu. TOIUIMBO: yroidb W METaH. 3arps3HCHHE
BO3/yXa, yCUJIEHHE MapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

Monsipablit 00bEM ra3oB. PacuéTel o XUMUYECKUM YpaBHEHHSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
PonspacTBOpOB B mpupoae U B KU3HUYEIOBEKA. KpyroBopoT BOAbI B NPHUPOJE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. ®Dusmyeckue H XUMHUYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCTUHEHHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (mo)kapa), O3HAKOMJIEHHE C 00pa3laMu OKCHUJIOB H
ONKMCAHME HX CBOWCTB, IOJY4YEHUE, COOMpPAHHE, PACIO3HABAHUE U HU3YyYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | MoOjb, HccieqoBaHHE OCOOEHHOCTEH pacTBOPEHHS BEILIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpeM ©  KaiblueM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHUJIECOMATEPHAIIOB),



UCClIeIOBaHUE O00pa3lOB HEOPraHMYECKUX BELIECTB Ppa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMH, PEaKIUi HEUTpalu3aluH, INOJYy4EHHE HEPACTBOPHUMBIX
OCHOBAHWM, BBITECHEHME OJHOIO METAUIa APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHTOB JI. W. MenpaeneeBa. CtpoeHne aromMoB. XHMMHU4YECKAsl CBA3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeaKIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
rajlore€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHIBI
Y TUAPOKCHUIBI.

Ileprnoanuecknii 3akoH. [lepruoauyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3NYECKUMI CMBICH IOPAJIKOBOIO HOMEpPA, HOMEPOB IIEpUOJA H
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonsl. DiekTponsl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTa 10 ero noyioxkenuro B [lepuonnueckoii cucreme 1. . Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUsSl paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoaudeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Uil pa3BuUTUsA Hayku W npaktuku. [[. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumuueckass cBs3b. KoBaneHTHass (HOJsipHAs M HEMOJSIpHAsl) CBS3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucieHus.  OKHUCIHMTEIBHO-BOCCTAHOBUTEJIBHBIC  PEAKLUU.
[Ipouecchl OKUCIEHHS U BOCCTAaHOBJIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEINIBHBIX — PEAKLUN
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mesicnpeomemmuoie céa3u



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS dYepe3 HCIONIb30BaHUE KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUM, SBIIAIOIINXCS CUCTEMHBIMU JJISI OTJIEIbHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIMKJIA.

OO0nue ecTeCTBEHHO-HAaY4YHBbIC MOHATHS: HAy4YHbIA (DaKT, THMOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusnka: Marepus, aroM, DdIJIEKTPOH, MNPOTOH, HEWUTPOH, HOH, HYKIIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocunrtes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE TMOPOJbI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHCHHHU CBOMCTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TPEX MNEPUOAOB, Kauusd, KaIbIUd W HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAUIMYECKON PEIIETKU H
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCMHECHUM, TEHETUYECKAs CBSI3b HEOPIraHMYECKUX BELIECTB.

Knaccudukarmss XuMUYeCKUX PEaKIliid MO Pa3IudHbIM MpU3HAKaM (10 YHCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTaau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKHE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIIOIIAE HAa CKOPOCTh XWMHYECKOW PEAKIMH M TIOJIOKEHUE XUMHUUYECKOrO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHUCJINTEJIbHO-BOCCTAaHOBUTEILHOM pEaKIum. CocraBneHue YpPaBHEHUU



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HCIOJB30BAHUEM  METOZA
AIIEKTPOHHOT O OaliaHca.

Teopust 3JIEKTPOIUTUYECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y coBusi MPOTEKaHUs PEaKIMii HOHHOTO 0OMeEHa,
MOJIHBIE W COKpAalIEHHbIE HWOHHBIE YypaBHEHUs peakuuii. CBONCTBA KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuyeckuui IKChepumMeHm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (TpaduTa W aiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3NICHUCTBUSI PA3JIMYHBIX (HAKTOPOB, WCCICAOBAHUE DSIICKTPONPOBOIHOCTU
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOLMAIMU KHCIOT, WIEJIOYEd U  COJIeH
(BO3MOXXKHO  HMCHOJB30BAaHWE BUJIEO MaTEpPUAIOB), IMPOBEJCHHUE  OMBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BBIJCICHHE Ta3a, OOpa30BaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIOPOBOJOPO/I.
ConsiHasikuciioTa, XUMHUYECKHECBOWCTBA, IONIy4eHHE, INpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAXOXJCHHUE B PUPOJE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHble cTeneHu oKucyieHus. CTpoeHue U (U3MYECKHUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOIHBIE MOAU(PUKAIIUN KUCIOPOa
U cepbl. XuMHUYECKUe CBOMCTBa cepbl. CepoBOAOpOH, CTpoeHUE, (Pu3nyeckue u
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHEe W XUMHUUYECKHE CBOMcTBa (0OmMe Kak
OpeCTaBUTENsl Kjlacca KHUCIOT M creudduueckue). XUMHUYECKUE PpPEeaKIHH,
JeXaliie B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJY4EHUS CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. Haxoxaenue cepbl U €€ COCIMHEHUN B mpupojie. XUMHUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTETMIEHH OKHUCIEHHUsA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
uXx Qu3nUecKre u XMMUYECKHEe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHHMs. A30THasl KHUCJOTa, €€ MOJy4eHHe, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH CPelbl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsS3HEHHE BO3lyXa, MOYBbl U BOM0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyuyenue. Mcnons3oBanue pochaToB B KauecTBE MUHEPATIBHBIX yIOOPEHUN.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiictBa. AncopOuus. Kpyrosoporyriaepona B mpupone. Okcuasl yriepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
adekrt. YroapHas KucioTa U €€ coiu, ux GU3MUeCKue U XMMHUECKHUE CBOMCTRA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTHUJICH, TaHOJI, TJIULEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: XKHUpax, OeJKax, yrieBojgax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMeHnenue. CoequHeHUs KpeMHus B mnpupozae. OOmume mnpeacraBieHuss 00
okcuse kpeMuus (IV) u kpemuueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAaHHE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00paslioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJIIHOW KHCIOTHI,
POBEJICHUE KaYECTBEHHBIX PEaKIMi Ha XJIOPUA-MOHBI U HAOJIIOCHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
TaJIOTEHOB M MUX COEAUWHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOpPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
obpasmaMu  ceppl M €€  COCIUMHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3Y4EHHE XUMHUYECKHUX CBONCTB
pa30aBIIEHHOM CEpHON KUCIIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cynabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJIeOMaTepralioB), o0pasiiaMu a30THBIX U (PocPopHBIX yI0OpeHUH, MOTydeHHE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U Pochar-uoH U U3y4YEHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJCHCTBUE KOHLICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4EHHE Mojenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM MPOTHBOTa3a, MoJIyueHUuEe, cOOMpaHue, paclo3HaBaHue U U3Yy4YECHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHNE KAYECTBEHHBIX PEaKInii Ha KapOoOHAT |
CWIMKAT-UOHbBl M M3y4Y€HHE TMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHenmme HeMeTaJuIbl U UX COCIUHEHUS».

MeTa/iibl 4 MX COEIMHEHUSA

OO1ast XapaKTepruCTUKa XUMHUYECKUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKass  KPUCTAUIMYECKass  pElIETKa.  DJIEKTPOXUMUYECKUH  pAl
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHNE B OBITY U MPOMBIIIICHHOCTH.

Illenounsie MeTambl: nojiokeHue B llepronnyeckor cuCTEME XMMHUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpusi U kanus). OKcuabl u



TUAPOKCUABl HAaTpusi W Kanus. [IpUMeHeHHWe MIENOYHBIX METAUIOB U HX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellve COEIUHEHUS KalblUs (OKCHI, THUAPOKCHUA, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aIFOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHAA U TUJIPOKCH]IA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xxenesa
(1), ux cocTaB, CBOMCTBA U MOJIYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJCHCTBUS OKCHJIA
KaJbllid WU HATpUs C BOAOW (BO3MOKHO HCITOJIb30BAHUE BHEOMATEPUATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEaKI[Mii HAa MOHBI: MarHus, KaJbLUs, aTIOMHUHHUS, [IMHKA, Keje3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHU]IA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aJ1a4 N0 TeMe «BakHeunmue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUUYECKUX 0KOraxX U OTPaBIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYyXKaroliew cpenbl (IpeaesbHas IOmycTUMast
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

@dusuka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUECKUH 3apsj, HPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemérka, CriaBbl, (PU3NYECKUE BEITUYUHBI, €IUHULIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, runpocdhepa, MUHEpaANbl, TOPHBIE MOPOHI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIecTBE TpaBWUIaMU U HOPMAMHU TOBEACHUS W CIIOCOOCTBYIOT MpoIleccam
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTrpuoTH4YeCKOro BOCIIMTAHUA:

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaxaaHCKOro BOCIIUTAHUS:

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHOHMCCIIEIOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUHU YUYE€OHBIX MPOEKTOB, CTPEMIIEHUS! K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TPOIECCEe DJTOM y4eOHOU JeATEIHLHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3)HEHHOCTH HAYYHOI'O IMO3HAHMS:

MHPOBO33PEHUYECKHUE TPEACTABICHHUS O BEIIECTBE M XUMHYECKON peaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOJHOMN CPEAOH, O POJIU XMMHUHU B MO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIbHOW, WH(OPMAIIMOHHON M YHUTATEILCKOW KYIBTYPBHI, B TOM YHUCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa30BaHMIO, TPOEKTHOM U  HCCIIE0BATEIhCKOU
NESATeTbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBJICHHOCTH W YPOBHS OOYy4EeHUS B
JIaJIbHEUIIIEM

4)(popmupoBaHus KyJbTYPbI 310POBbA:

OCO3HAaHWE IIEHHOCTH >KWU3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HETIPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJIICHHS aJIKOT0JIsl, HAPKOTUKOB, KypEHHSI),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5)Tpya0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil M Tpyna pa3iIuuHOro poja,
yBOXEHHE K TPYAy M pe3ysbTaTaM TPYAOBOH IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE NIPUMEHEHHSI TPEAMETHBIX 3HAHUW [0 XHMHUHU, OCO3HAHHBIA BBIOOP
VHJIUBUYaTLHON TPACKTOPUU MPOJOJLKEHHST 00pa30BaHusi C Y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenrHou npod)eCCUOHAIBHOM JEATeTbHOCTH U Pa3BUTHUSI HEOOXOJIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6)3K0JI0rM4eCKOro BOCIIUTAHMSI:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IIEHHOCTH 3J0POBOrO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
IpaBUJI 0€30MACHOT O OBEICHUSI MPU paboTe C BEIIECTBAMU, a TAKKE B CUTYyallUsX,
YTPOXKAOUIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHS  DKOJOTHYECKOH  KYJIbTYPHl, OCO3HAHUS TJIOOATHHOTO  XapakTepa
AKOJIOTMYECKUX MpOoOJeM M MyTeH UX peHIeHHs MOCPEACTBOM METOJO0B XUMHH,
AKOJIOTUYECKOTO MBIIJICHUS, YMEHUSI PYKOBOJICTBOBAThCS UM B IMO3HABATEIHHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIJCISIIOT 3HAYUMBIE IS
dbopMUpOBaHUST MHPOBO33PEHUSI OOIIECHAyYHbIE TOHATHS (3aKOH, Teopus,
MPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U APYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHWI W3 ITUX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O IEIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMM MOHSITHUSMH), UCIOJIb30BaTh
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTHUBHBIC, JEAYKTUBHBIC, IO AHAJIOTHN),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUECKUX PEAKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayecTBE OCHOBBI JUIsi (OPMUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATh €r0 Pe3ysbTar, PopMyIrpoBaTh 0000IMICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM MPEICTABJICHUS, TTOTYYaEMYI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBlieHus: HHGOpMaAIlUUA U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKOM JIEATEIHHOCTH MH()OPMALUIO O BIUSHUH MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CylmlecTBy  oOcyxaaemMoid  Tembl, (OPMYIUpPOBaTh CBOM  INPEAJIOKEHUS
OTHOCHUTEJBHO BBITIOJHEHUS MPEATIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO JKCIEepUMeHTa (J1abopaTOPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEM Ha OCHOBE Yy4€ra OOIIMX HHTEPECOB M COIJIACOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNsaTh ILeNU JeATENbHOCTH, IJIaHUPOBATh,
OCYILECTBIISITh, KOHTPOJIMPOBATh U INPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA  AITOPUTM  JEUCTBUM TIPU BBIIOJIHEHUM 3aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATbHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduyueckue i1 OpeIMETHOM obynacth  «XUMUS», BHUJIBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHUN:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS M HENOJSIPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAacCcOBas JOJIS BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCTUHEHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUSI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TEPUOAbl, COOTHOCHUTH OOO3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U PacIpeeICHUE UX 10 3JIEKTPOHHBIM CIOSM);

KJIACCU(ULIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pPa3IUYHBIX KJIACCOB, MOATBEPXKAsi OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
Pa3IUYHBIX YCIOBUSAX;

BBIUKCIIAITH OTHOCHUTEJIBHYKD MOJIEKYJSIDHYIO W MOJSIPHYKO  MAaccChl
BELIECTB, MAaCCOBYIO [OJIF0 XMMHUYECKOro »JJeMeHTa 1o ¢opMmyIe
COEIMHEHN, MAaCCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MIPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKOW PEAKIINU;

INPUMEHSATH OCHOBHBIE OIEPALIMU MBICIHTEIbHON ACSITENbHOCTA — aHAIM3
U CHUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEeMaTU3aluIo, KiacCUu(UKaIuIo,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CIeIoBaTh  NpaBUJiaM  [OJb30BAHUS ~ XUMHUYECKOM  TOCYyIOM U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKKe TpaBuUiIaM OOpalleHus C
BEUIECTBAMHU B COOTBETCTBUUM C HHCTPYKIHUSIMU 10 BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OMNBITOB MO TOJYYCHHI0 M COOMpaHUIO
ra3oo0pa3HbpIX BelECTB (BOAOPOAAa W KHCIOPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JOJIEW PACTBOPEHHOrO BELIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XMMHYECKHE  HKCIEPUMEHTHI IO
pPacCno3HABAaHUIO PACTBOPOB WIEJIOYEH U KUCIOT C OMOIIBK) MHAUKATOPOB
(makmyc, peHondranen, METUIOPAHK U APYTHE).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karaiu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTuMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XMMHUYECKOM peakiuu, TMpeAeibHO JIOMyCcTUMas
koHueHTpauus [IJIK BemecTna;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBATh W XapaKTEepU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUYCHMS, KOTOpPhIE HMMEIOTCS B TICPHOAWYECKOM Tabiuie, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB U MX COCAUHECHUU B
npeaenax MaliblX MEPUOJIOB U TJIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKUE BJIEMEHTHI, HECOPraHMYECKHUE BEILECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PEKTy, M0 U3MEHEHUIO CTETNEHEH OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEU(UUECKHE XUMHUYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

COCTaBJIATh YPaBHEHUS DJEKTPOJMTHUYECKONW JHUCCOIMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUA UOHHOTO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTU OT HX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U  MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOro »JJeMeHTa 1o ¢opMmyre
COCJIMHEHUSI, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJUTH PaCUEThI
10 YPaBHEHUIO XUMUUYECKON PEAKITUH;

coOJIFO1aTh IpaBujla  MOJIb30BaHUSA XUMHUYECKOU MOCY101 u
nabopaTopHbIM O0OpYJIOBAaHMEM, a TaKXke TMpaBuiaa oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIHUSMU TII0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX ONBITOB IO TOJYYCHUI0O M COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIJIEKUCIIOTO ra3a);

MPOBOANTh  PEAKIMH,  TOATBEPKIAIOMNEC  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PaclO3HABaTh OIMBITHBIM MYTEM XJIOpHU[-, OpOMU/I-,
nonu-, KapooHar-, ¢ocdar-, CUIHMKaT-, Cyib(par-, THIPOKCUI-HOHBI,
KaTMOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIHE B
BOJIHBIX paCTBOpPaX HEOPraHUYECKUX BEIIECTB,;

MIPUMEHSTh OCHOBHBIE OIEpaIliy MBICIUTEILHON JEITCIBHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIICHHNEe, CHCTEeMaTHU3aIHuI0, BBISBICHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
N KouauvecTrBouacos DJIeKTPOHHbBIE
| HammeHoOBaHMepAa31eJiOB (uudposbie)
n/ Bcer | Kourpouabnbiepador | IlpakTuuyeckuepador
TEMIPOrPpaMMBblI o0pa3oBaTebHBIEPECYP
n 0 bl bl
Chl
Pasznen 1.IlepBoHayajibHbIeXUMUYECKUETTOHATHS
XuMus — BaxkHast 00J1acTh
1.1 €CTECTBO3HAHUS U MPAKTHUIECKOMN 5 2 bubmmorexa [IOK
' P https://m.edsoo.ru/7f41837c
JeSTeIbHOCTH YeJIOBEKa
bu6mmnoreka [JOK
1.2 B 15 1
CIECTBA 1 XUMACCIHEpeaKitiu https://m.edso00.ru/7f41837¢
Hroronopasueny 20
Pa3nen 2.BaxHeiimine npeacTaBuTe/ M HEOPraHUYeCKNX BeleCTB
bubmioreka [IOK
2.1 B .K I 0 6
O3AYX. SHCHOPOA. LIOHATHE 00 OkCHAax https://m.edso0.ru/7f41837¢
bu6mmoreka [JOK
2.2 Bogopoxa.IlonsaTre o KMCIIOTaX U COJISIX 8 1
OO https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
2.3 Bopna. PactBopsl. [ToHsITHE 00 OCHOBaHUSIX 5 1 1
a p https://m.edso0.ru/7f41837¢c
OCHOBHBIECKJIACCBIHEOPTaHUYECKUXCOCTUHE bubmotexa [JOK
2.4 . 11 1 1
HHAMN https://m.edso00.ru/7f41837¢
Uroronopazueny 30

Pasznea 3.Ilepuoguueckuii 3akon u [lepunoanyeckas cucrema xumudeckux 3jieMeHToB /. U. MennesneeBa. CTpoeHueaToMoB.
XuMHu4ecKasiCBsA3b. OKI/IC.HI/ITeJI])HO-BOCCTaHOBHTeJII)Hl)IepeaKIII/II’I

3.1 [lepnonnuecknii 3akoH u llepuonnyeckas 7 bu6mmoreka LIOK



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

cucTeMa XuMudeckux sieMenToB /1. U.
MenneneeBa. CTpoeHueaToma

https://m.edsoo.ru/7f41837c¢

Xumudeckasi ¢Bsi3b. OKHCIUTEIBHO- bubmoteka IJOK
3.2 8
BOCCTAHOBUTEIbHBIE PEAKIINH https://m.edsoo.ru/7f41837¢c
bu6moreka [JOK
14 15
TOrOTOpasALNy https://m.edso00.ru/7f41837¢
PezepBHOEBpEeMSs 3 bubmorexa TIOK
P P https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

No KosauuecrBouacoB DJIeKTPOHHBIE
- HaumeHoBaHMepa3aesioB " (uudposbie)
n/ Bcer | KonrpoubHbiepado IIpakTnueckuepado
TEMIPOrpamMMbl o0pa3oBaTesbHbIEpECYP
I o ThI ThI
Chl
Pa3znesn 1.BemiecTBO M XUMHYeCKHE PeAKIMHU
11 [ToBTOpeHue u yriydiieHue 3HaHUuI 5 1 bubmmoreka LIOK
' OCHOBHBIX Pa3JeJI0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUY €CKUX Pea 4 bubmuorexa [IOK
' KUt https://m.edso00.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMAIUS. 8 1 1 bubmotexa [JOK
' XUMHYECKHE peaKklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroromnopazaeny 17
Pasznen 2.Hemeranibl u UX cOeIMHEHUS
21 OO0m1ast XxapaKTepuCTHKAa XUMUYECKIX 4 1 bubmotexa [JOK
' sanemeHToB VIIA-rpynmel. ["anorens https://m.edso00.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHToB VIA-rpymnmel. Cepa u 6 brbmorexa [TOK
' ) PYIHbL ~€p https://m.eds00.ru/7f41a636
eécoelMHeHUs
OO01mas XxapakTepuCcTUKa XUMHYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pochop u ux 7 1 bubmorexa [JOK
' PYITHEE ’ P https://m.edso00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKkTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmel. Yriaeposa u 8 1 2 butmmorexa [IOK
' . PYHTIRL. pos https://m.edso00.ru/7f41a636
KPEMHHH U UX COSTUHEHUS
Hroronopasneny 25



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

Paznesa 3.MeTalJIbl M X COCAUHECHUS

bubmoteka [JOK
3.1 06 7 4
HIMECBOUCTBAMETAILIOB https://m.edsoo.ru/7f41a636
bu6moreka [JOK
3.2 B 7 16
aKHEHNIIIEe METAJIBI U UX COETUHEHUS https://m.edsoo.ru/7f41a636
Hroronopazaeny 20
Pa3znen 4. Xumus u oxkpyxawuias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKa 3 bubmorera HOK
' B p https://m.edso00.ru/7f41a636
Hroronopazueny 3
PesepBHOEBpEeM s 3 Bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KoanuyecTBouacos
aram3yd | OJueKTpoHHbIenu(poBbLICOOpPa3oBaT
Temaypoxka Bce | KonTpoabHbIe IIpakTnuyeckue A Y P op P
n/ eHUdA eJIbHbIEepecypChl
I ro padoThI padoThbI
[Ipenmer xumun. Posb xumuu
B )KHU3HHM 4ejioBeka. Tena u 1 butamorexa [IOK
) https://m.edsoo.ru/ff0d210c
BEIIECTBA
[TonsiTue 0 MeTOaX TTO3HAHUS 1 bubmoteka [JOK
B XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1
«[IpaBuia paboTHI B
1a00paTOpUU ¥ TIPUEMBI 1 bubmorera IOK
patop P https://m.edsoo.ru/ff0d23dc
oOpaiieHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM »
YucTele BelecTBa U CMECH. 1 bu6mmoreka [JOK
Crioco0wI pa3zeneHust cMmecen https://m.edsoo.ru/ff0d26ca
[TpakTueckas pabora Ne 2
«Pasznenenune cmeceit (Ha 1 bu6moreka [JOK
IIPUMEPE OYUCTKU https://m.edsoo.ru/ff0d28c8
MTOBAPEHHON COJIN)»
ATOMBI 1 MOJICKYJIBI 1 bubmorexa [JOK
Y https://m.edsoo.ru/ff0d2a6c
XUMHYECKHE SJIEMEHTHI.
3Haku (CUMBOJIbI) 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d2be8
XUMUYECKUX 3JIEMEHTOB



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

bu6moreka [JOK

YPaBHCHUAM XUMHUUYCCKUX

8 IT
POCTRIC H CHOAHBICBEIIECTRA https://m.edsoo.ru/ff0d2a6¢
9 ATomHO- bu6moreka [JOK
MOJIEKYJIIPHOEYUYEHHU € https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTaBa
BeliecTB. XUMHUYECKas
10 bopmysa bu6moreka [JOK
pMyJa. https://m.edsoo.ru/ff0d2eae
BajleHTHOCTHATOM OBXUMHYECK
AXDJIEMEHTOB
OTHOCHUTEIbHAS ATOMHAsA
11 macca. OTHOCUTEIbHAS Bubmorexa HOK
' https://m.edsoo.ru/ff0d323c
MOJICKYJIIpHas Macca
12 MaccoBast 1011 XUMHYECKOT O bu6moreka [JOK
3JIEMEHTA B COEAVHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTsa. Mok, Bbu6moreka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
duznueckre 1 XUMHUECKHUE
14 SIBJIEHUST. XMWY eECcKast bubmotexa IIOK
’ https://m.edsoo.ru/ff0d37fa
peakius
[Tpu3Haku u ycaoBus
15 [IPOTEKAHUA XUMUAYECKUX bubmmorexa LHOK
p . https://m.edsoo.ru/ff0d3al6
peaxiui
3aKOH COXPaHEHUs MACChI
16 BEIIECTB. XUMHUUYECKHE bubmorexa HOK
' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brranciaenns KoIn4ecTsa,
bu6moreka [JOK
17 MAaccChl BEIeCTBa 10

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakuuit

Krnaccuukanus XuMu4ecKux
peaxiuii (CoeTMHEeHHUS,

bu6moreka [JOK

18 pa3yIokKEHHUs, 3aMEIICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHImKIonenuct. O6obmeHne butamorexa [IOK
. https://m.edsoo.ru/ff0d40c4
U CHUCTeMaTH3alUsI3HAHUN
KonTponbsHas padora Nel o
20 TeMe «BemecrBa u bubmmorexa LHOK
https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKIIUN
Bo3nyx — cmech rasos.
21 Cocras Bo3nyxa. Kucinopon — bubmorexa [JOK
AJIEMEHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
PuU3NYECKHe U XUMHYECKHE
99 CBOMCTBa KUCJIOpoAa (peakiuu bubmoteka IJOK
OKHCIIEHUS], TOpPEHHE). https://m.edsoo.ru/ff0d4614
IToussTneoboKcHumax
Crnioco6sI ostyueHust
93 KHCJIOpoAa B JIAOOpaTOpUM U bubmotexa L{OK
IpoMBbIIUIEHHOCTH I IpMeH e https://m.edsoo.ru/ff0d497a
MEKHCIIOpoaa
Tennosoi 3¢dext
XUMHUYECKON peakIuu,
bubmoteka IJOK
24 MOHATHE O TEPMOXHUMHYECKOM

YpaBHCHHH, 3K30- U
OHAOTCPMHUYCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TonnuBo (HeQTh, yroib u
MeTaH). 3arps3HeHue Bo31yxa,

bu6moreka [JOK

25 CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
Mpe0TBpalleHHs
[Tpaktuueckas padora Ne 3 mo
26 teme «lloyuenue u bu6mmotexa [IOK
coOupaHue KHCIIOpo/a, https://m.edsoo.ru/ff0d4ae2
U3y4EHUE ero CBOMCTB»
Bonopon — snemeHT u
27 HijfOGHBeH.IeCTBO. butamorexa [IOK
https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B npupone
duznueckre 1 XuMUYECKue
28 CBOICTBa BOJOPO/IA. bubmmorexa IIOK
https://m.edsoo.ru/ff0d4dd0
[TpumenenueBogOpoIa
bu6moreka [JOK
29 Homsrie 0 Kuenorax i comsx https://m.edso00.ru/ff0d50d2
30 CriocoObI oJTy4eHHs bubmorexa [JOK
BOJIOpo/ia B 1abopatopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padorta Ne 4 mo
31 teme «[lomyuenue u bubmotexa L{OK
coOupaHue BOAOpOa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €TI0 CBOWCTBY»
39 MoutsipHbIif 00bEM ra3oB. bubmorexa [IOK
3akoH ABorajzpo https://m.edsoo.ru/ff0d542e
Brruucnenust o0néMa,
33 KOJIMYECTBA BEIIECTBA T'a3a Mo bu6moreka [JOK

€ro U3BECTHOMY KOJIMYECTBY
BEIIECTBA UJIH 00BbEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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Breruucienus 005EMOB ra3oB
110 YPaBHEHHUIO PEaKIUU Ha

bu6moreka [JOK

34
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHHUH Ta30B
35 DU3NUECKUE U XUMUYESCKUE bu6moreka [JOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [ToHsiTHE bu6moreka [JOK
36
00 MHIUKATOpaxX https://m.edsoo.ru/ff0d59e2
Bopa xak pacTBopuTenb.
Hacreimennsle u
37 HEHACBIIEHHEIE PACTBOPEI bubmrorexa ITOK
H p pbl- https://m.edsoo.ru/ff0d5b40
MaccoBast oIS BEIIECTBA B
pacTBope
[TpakTueckas padorta Ne 5 mo
teme «IIpurotoBnenue
38 aCTBOPOB C OMPEAEIEHHON bubmiorera [OK
P P . ? https://m.edsoo.ru/ff0d5eba
MaccOBOH JoJIei
pacTBOPEHHOIO BELIECTBA
KouTposnsaasa padora Ne2 1o
39 TEME I<)<KI/ICJ10 I()) Boxopo bubmorexa HOK
PO, BOROPOX. https://m.eds00.ru/ff0d6342
Bona»
OKcHUIBL: COCTaB,
40 KJIaCCU (UK bubmorexa [TOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tony4yeHue u XuMU4ecKue
41 CBOMCTBA KHCJIOTHEIX, bubmoteka IJOK

OCHOBHBIX U aM(i)OTepHLIX
OKCHUJI0B

https://m.edsoo.ru/ff0d664e
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OcHOBaHHS. COCTaB,

42 KJaccu pukanus bubmorexa [TOK
e, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tonyuenue u xuMHYECKHE bu6mmoreka LIOK
CBOMCTBa OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras,

44 KJIacCH (PUKAIHS butamorexa [IOK

L https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa

45 [TonyyeHune n XuMHu4YecKue bubmmotexa [IOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeanue):

46 HOMEHKJIATypa, CIOCOOBI bubmuorexa [JOK
MOJIYYCHUSI, XHMUYECKHE https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckas pabota Ne 6.

Perienne sxcriepuMeHTaIbHBIX
47 3aaa4 o TeMe «OCHOBHBIE bubmorexa [JOK
A https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTaHMYECKUX
COCIMHEHUI
['enernueckas CBS3b MEXKIY
48 KJIaCCaMHU HEOPraHUYEeCKUX bubmorexa IIOK
. p https://m.edso0.ru/00ad9a50
COC/TMH CHH I

49 O06o01enue u bubmoteka [JOK
cUCTEMAaTU3ALUI3HAHNNI https://m.edsoo.ru/00ad9ch?2
KontponpsHas pabora Ne3 o

50 TeMe "OCHOBHBIE KJIACCHI bubmorexa TIOK

. https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCTUHEHUN
o1 IlepBble MONBITKH bubmmorexa [IOK
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KJIACCH (PUKAITUY XUMHYECKUX
semMeHToB. [lonsaTue o
IPYIIAaX CXOAHBIX AJIEMEHTOB

https://m.edsoo.ru/00ad9ffa

[leproanyeckuii 3aK0H 1
Ilepnonnueckas cucrema

bu6moreka [JOK

52 XUMHUYECKUX 31emMeHToB /. U. https://m.edsoo.ru/00ada52c
MenneneeBa
ITepuonsl, rpymnisl, bubmotexa L{OK
53
MOATPYIIIBI https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoctaB bubmorexa [IOK
aTOMHBIX sifiep. M3oTomnbl https://m.edsoo.ru/00ada342
CrpoeHue 3JIEeKTPOHHBIX
55 000J104€K aTOMOB AJIEMEHTOB bubmorexa [JOK
[Tepuonuueckoii cucremsl /1. https://m.edsoo.ru/00ada6bc
N. Menneneesa
XapakTepucTHKa
XUMHYECKOr0 3JIEMEHTA MO €ro
56 OO CHIIO B bubmuotexa [JOK
. https://m.edsoo.ru/00ada824
Ilepnoanueckon cucreme /1.
H. MenneneeBa
3nauenue [lepuoguueckoro
3aKOHa JIJIsl pa3BUTHS HAYKU U
57 npaKTm)cln. II[) n. MCHZ[GJ'}IIGCB butamorexa [IOK
.. https://m.edsoo.ru/00ada96e
— y4EHBIN, TIEAAror U
TpaKJIaHUH
DNEeKTPOOTPULIATEIBHOCTD
58 aTOMOB XUMHYECKUX bubmoteka IJOK

anemeHToB/ Beepoccuiickas
poBepoYHas paborta

https://m.edsoo.ru/00adaab8
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bu6moreka [JOK

59 HoHHasXHMITECKasCBA3D 1 https://m.edsoo.ru/00adac34
60 KoBaneHTHasAONsApHASIXUMHUYE 1 bubmmotexa [IOK
CKasiCBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHasiHenoasipHasiXum 1 bubmorexa [{OK
MYECKaAsCBSI3h https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeIIeHE ORHCIICHIHS L https://m.edsoo.ru/00adae?28
63 OKHCIUTEIBHO- 1 bu6moreka [JOK
BOCCTaHOBUTEJIbHbBIEPEAKIINU https://m.edsoo.ru/00adb076
OKucuTen 1 bubmoteka [JOK
64 1
BOCCTaHOBUTEIH https://m.edsoo.ru/00adb076
KoutponbHas pa6ota Ned o
65 teme «CTpoeHue aroma. 1 bubmmorexa IIOK
https://m.edso00.ru/00adb486
XUMHYECKASICBI3b)
66 Pe3epBHbIii ypok. O00061IeHNE 1 bubmmotexa [IOK
Y cUCTeMaTH3allus 3HAaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 bu6mmoreka LIOK
U CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblii ypok. O600mIeHNe 1 bubmmotexa [IOK
Y cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68
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9 KUIIACC

Ne KoaunuecrBouacoB
Be HMarauzy | DiexkrpoHHblenudpoBbieodpa3o
n | Temaypoka Kourpoabnsl | IIpakTHuyeck
er YeHHA BaTeJIbHbIepecypChl
/ epaboThbI nepadoThI
u 0
ITepnonnueckuii 3axoH. [lepuoanueckas
cHUcTeMa XUMHUYECKuX 3yemenToB JI. U 1 bubmiorera ITOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XHMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX 1 bubmiorexa IOK
p R https://m.edsoo.ru/00adb6b6
MEePHOJIOB
Knaccudukanuys 1 HOMEHKIIATypa 1 bubmoreka IJOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunsl xuMuaeckol CBSI3HU U TUIIBI 1 bu6moreka [JOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbenas padora Nel mo reme
«IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA 1 1
OCHOBHBIX pa3IeoB Kypca 8 Kjaccay
Knaccudukanus XuMU4ecKkux peakun 1 bubmioreka [IOK
10 pa3JINYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHEe O CKOPOCTU XMMUUYECKOU
eakiuu. ITIoHITHE O TOMOr€HHBIX U 1 bubmiorexa ITOK
P ) https://m.edsoo.ru/00adbe9a
TreTEepPOreHHBIX PEaAKITUIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHHU.
dakTopnl, BIUIIOIKAE HA CKOPOCTH 1 bubmiorera IOK
PEL B P https://m.edsoo.ru/00adc28c
XUMHUYECKON pPEeaKINH U MOJ0KECHHE
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XHUMHUYECKOIr0 paBHOBECUSA

XUMHUYECKHE CBOMCTBA, MOTyYCHHE,

9 OKuCIUTENBHO- bubmoreka IJOK
BOCCTAaHOBUTEJIbHbBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2JIEKTPOIUTHUECKON

10 I/IC(F))O na I/II/IpCI/IJILHBIe U cia0ble bubmiorera IOK
A 1AL https://m.edso0.ru/00adcd68
ANEKTPOIUTHI

11 HouHbIeypaBHEHUAPEAKIIUI bubmorexa HOK

yp peart https://m.edsoo.ru/00add448
XUMHAYECKHE CBOMCTBA KHUCJIOT U
12 OCHOBAHUU B CBETE IIPEACTABIIEHUI 00 bubmorexa HOK
. e https://m.edsoo.ru/00add5d8
ANEKTPOIUTHIECKOM IUCCOIUALINN
XHUMHUYECKHE CBOMCTBA COJIEN B CBETE
13 IPEACTABICHUN 00 DIIEKTPOJIMTAY ECKOMI Bubmorexa HOK
peAt p https://m.edsoo.ru/00add8b2
IUCCOLIMAIIAN
14 ITonaTue o rugponan3econaeit bubmiorexa ITOK
AP https://m.edsoo.ru/00add9d4
bu6moreka [JOK
15 0600 5|
OOTICHHE I CHCTEMATHSATIASHATHIH https://m.edsoo.ru/00addd12

16 [IpakTueckas padborta Ne 1. «Pemenue bubmotexa LIOK
AKCIIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kourpomnsuas padora Ne2 1o teme

17 <<3J‘I€II<)T onnmpqecxaﬂ HCccoLanus bubmiorera ITOK

p g HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUEPEAKIINN B PACTBOPAX)
OO011ast XapaKTepUCTHKA TaJIOr'€HOB.
18 XuMHYECKUE CBOMCTBA HA IIPUMEPE Bubmorexa HOK
P p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBonopoa. ConsiHas KUCIO0Ta, bu6moreka [JOK

https://m.edsoo.ru/00ade104
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IIPUMEHEHUE

[Ipaktuueckas padota Ne 2 o teme

bubmoteka IJOK

20 «ITonyuenue coONSIHON KUCIOTHI,
yi . N https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTB»
Brruucnenus no ypaBHEeHUSIM
21 | XUMHYECKUX PEaKIIii, eCIM OUH U3 brbmorexa [TOK
P ’ https://m.edso00.ru/00ade488
peareHToB J1aH B U30bITKE
99 OO6m1ast XapakTepUCTHKA JIEMEHTOB bubmmotexa [IOK
VIA-rpymms https://m.edsoo.ru/00ade64a
ATIOTpOITHBIE MOIU(DHUKALIUNA CEPHI.
23 HaxonTclz[eHHe cepehl I/I(beé COGI[I/IHGII){I/Iﬁ B bubmorexa HOK
p . https://m.edsoo.ru/00ade64a
npupozae. XUMUYECKUECBON CTBACEPHI
24 CepoBopopo, ctpoeHue, GU3nIecKue u bubmorexa [IOK
XUMHUYECKUE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KHCIIOTA,
25 | ¢usnyeckue U XUMHUYECKHUE CBOICTBA butmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHYECKHE PEAKIUY, JIEKALUE B
OCHOBE MPOMBILIIIEHHOTO cIlocoda
26 | momy4yeHus CepHOU KUCIIOTHI butamorexa [IOK
i P i . https://m.edsoo.ru/00adec8a
XuMHuecKkoe3arpa3HeHHeOKpYysKatoleiic
PenbICOSAMHEHUMHCEPHI
97 Beraucnenne MaccoBoi 1071 BBIXO/Aa bu6moreka [JOK
IIPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO0mras xapakTeprucTiuka 3JeMeHToB VA-
og | TPYTIBL A3ort, pacnpocTpaHeHHE B bubmorexa [IOK

npupojie, GU3NIECKIEe U XUMHUECKHE
CBOICTBa

https://m.edsoo.ru/00adeeab
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AmMuak, ero pu3ndeckue U XMMHUECKHe

bu6moreka [JOK

29 CBOMCTBA, TIOJIyUCHHE U PUMECHCHHE https://m.edso00.ru/00adf004
[Ipaktuyeckas padota Ne 3 mo Teme

30 «ﬁonyquHe aleMHaKa, M3Yy4EHUE €ro brbmiorexa LIOK

N https://m.eds00.ru/00adf180
CBOMCTB»

31 AzoTHas KHCIOTa, € PU3nYecKue u bubmioreka [IOK
XMMHYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnons30BaHME HUTPATOB U COJIEMN
aMMOHHS B Ka4€CTBE MUHEPAIbHBIX

32 | yroGpenuii bu6moreka [JOK

. https://m.edsoo.ru/00adf518
XuMHYecKoe3arpa3HeHHEOKpYrKatoleiic
PeIbICOSAMHEHUMHA30Ta
®ocdop. Oxeun pocdopa u
33 q)ocg)oll))ﬁas[ Kncni)Ta,q)q»};sn(q\?cme u bubmorexa [JOK

. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOTyYCHUE
Hcnonws3zoBanue ¢pocdatoB B KauecTBe

g4 | MUHEPANBHEIX ynoOpeHuit. bubmorexa [JOK
3arpszHeHuenpupoaHoicpenpidocharam https://m.edsoo.ru/00adfc20
"

35 VYriepon, pacnpocTpaHeHue B IPUPOJE, bu6immoreka IIOK
(u3nUecKre 1 XUMHUECKIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepona, ux Gpuzndeckue u

36 XHMHYECKHE CBOMCTBA. JKOJIOTHUYCCKHUE bubmoteka [JOK
po0JIeMbl, CBSI3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriaepona (1V)

" bubmorexa [JOK
31| VrombHas KHCIOTa 1 e€ comn https://m.edso00.ru/00ae006c
38 | Ilpaktuueckas pabota Ne 4 mo Teme bubmmorexa [IOK
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"[lonyyenue yriaekuciaoro rasa.
KayecTBeHHas peakuus Ha KapOOHAT-

https://m.edso0.ru/00ae027e

HOH
[TepBoHa"aIbHBIC TOHITHS 00

39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa HOK

https://m.edsoo.ru/00ae054¢
COCMHEHUSX yTiepoaa
40 Kpemuuii u erocoennueHust bubmorexa HOK
p https://m.edso0.ru/00ae080a
[Tpaktuueckas pabota Ne 5. Pemenue

41 SKCIIEPUMEHTAJIbHBIX 3a7a4 M0 TEMe bu6moreka [JOK
«Baxueiinme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSDY
Kontponsnas padora Ne3 mo reme

42 «BaskHeli e HeMeTaT bu6moreka [JOK

HEUIINe HEMETAJIBI U UX
https://m.edsoo.ru/00ae0el8
COEIUHEHUDY
OO6m1ast XapaKkTepUCTHKA XUMUYECKHUX
3JIEMEHTOB — METAJIJIOB.
bu6mmoreka [JOK
43 Meramnmnyeckas CBI3b U METAJUINYECKAs
. https://m.edso0.ru/00ael03e
KpUCTaJUTMYECKasi pemérka.
du3znyeckrecBorcTBAMETAIIIOB
XUMHUECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMHAYECKUN DA HAIPSHK CHUHA bubmorexa HOK
p p p https://m.edso0.ru/00ae1156
METAJIJIOB
OO61me crocoObl MOJIYYCHHSI METaJIOB.

45 CnnaBbl. Berunciienus o ypaBHeHUSIM bubmorexa [IOK
XUMUYECKUX PEAKIIUM, €CIM OJIUH U3 https://m.edsoo.ru/00ael1156
peareHToOB COAEPKUT MPUMECH

Bbu6mmorexa IIOK

46 | TlonsTHE O KOPPO3UUMETAIIOB 1

https://m.edsoo.ru/00ael278
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bu6moreka [JOK

41 [enobremeranl https://m.edso0.ru/00ael4b2
48 OKcuabl U TUIPOKCHUIBI HATPUSA U KaJHs bubmorexa HOK
https://m.edso00.ru/00ael4b2
49 [IlenouHO3eMeNbHbIE METAIIIbI — bubmorexa [{OK
KaJIbIUHA 1 MarHAMH https://m.edsoo.ru/00ael5e8
50 Baxkuelimuecoe quHEeHUIKAIBINAS bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O0001Ie e U cucTeEMaTH3alAA3HAaHU A
52 JKEcTKOoCTh BOIIBI M CITOCOOBI €€ bu6moreka [JOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTryeckas padora Ne 6 1o Teme
53 "YKECTKOCTL BOABI 1 METOMEI €6 Bubmorexa HOK
\ https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bu6moreka [JOK
°4 | Amomunui https://m.edsogrUIOan1c64
55 AmpoTepHBIe CBOICTBa OKCHA U bu6mmoreka LIOK
TUAPOKCUIA https://m.edso00.ru/00aelc64
bu6moreka [JOK
%6 | Kemeso https://m.edsogru/Oan1d86
57 Oxcuipl, ruapokcusl u comu xkenesza (1) bubmotexa [JOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 | OO0oOmeHne u cucTeMaTH3aMsI3HAHUT
[Tpaktryeckas padora Ne 7. Pemenue
5g | OKCHCPHMEHTANBHBIX 33124 IO TeMe bubmorexa [IOK
«BakHeinme MeTaibl U X https://m.edsoo.ru/00ae3de8
COCTMHEHU S
60 | BeoruncieHus no ypaBHEHHUSIM bu6mmoreka LIOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

XUMUYECKUX PEAKLIHI, €CIIH OJUH U3
peareHTOB JJaH B U30BITKE UITH COJCPIKUT
MPUMECH.
BrruucnenusiMaccoBOMA0IMBBIXOAATTPOJ]

https://m.edso0.ru/00ael1750

yKTapeaklnu
61 O0001IeHrEe U cUCTEMaTH3aAI3HAHUA 1
KonTtponbHas pabora Ned o reme
62 «Baxknelmme MeTaibl M UX 1
COCTMHEHU S
63 BemecTBa 1 MmaTepuaibl B TOBCETHEBHON 1 bu6moreka [JOK
JKM3HM YEJIOBEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE3arps3HEHU COKPYKaIOIIEC 1 bubmuorexa [JOK
pensl https://m.edso0.ru/00ae4270
65 Posb XuMuM B penieHur K00 MISCKUX 1 bubmorexa [IOK
pobJiem https://m.edsoo.ru/00ae4270
66 Pe3epBHbI ypOK. 0606£ueH1/1e u 1 bubmmotexa [IOK
CHCTEMaTH3aIus 3HAaHUN https://m.edso0.ru/00ae0d0a
67 Pe3epBHblii ypok. O0001IEHNE U 1 bubmorexa LIOK
CHUCTEMAaTH3alluI 3HAaHUHU https://m.edsoo.ru/00adb33c
68 Pe3epBHblii ypok. O00011IEHNE U 1 bu6mmoreka IIOK
CHUCTEMAaTH3alus 3HAaHUU https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus: 8-if kiacc: 6a30BbIN YPOBEHB: YUCOHUK; 5-¢ U3gaHue, nepepaboTraHHoe,
8 knacc/ I'abpuensia O.C., OctpoymoB N.I"., Cnagko C.A. AKIIMOHEPHOE
obmectBo «M3narenbcTBO «IIpocBenieHue)

» Xumusi: 9- kiacc: 6a30BbIi yPOBEHB: YUEOHUK; 5-€ U3IaHKE, TepepadOTaHHOE,
9 xnace/ I'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A. AknroHepHoe

obmectBo «M3narenbcTBO «IlpocBemieHue)

METOANYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA
Y4eOHO-METONNYECKUN KOMILIEKC:

1. I'abpuensa O.C. «IIporpamma kypca xumuu 1715t 8-11 kiaccos
o011eo0pa3oBaTenbHbIX yupexaeHuin». M.: JIpoda, 2008.

2. IlpumepHbIe TPOrpaMMBbl 10 y4€OHBIM NpeaMeTaM. XumMus. 8-9 kiacchl:
npoekt.-M.: IIpocsewenune, 2011.-44¢. — (CtangapTel BTOPOIO MOKOJIECHHUS).

3. I'a6puensa O.C. Xumus. 8-9 knaccsl: Metoanueckoe nocodue — 2-¢ u3g., -
M.: HOpoda, 2000.

4. T'abpuensH, O.C. Xumus B TecTax, 3ajavax, yIpakHEHUAX. 8 Kiacc: yueOHoe
nocodue k yueonuky O.C.I"'abpuensna/O.C.I"abpuensn, T.B.CmupHoBa,
C.A.CnagxoB. — M.: lIpoda, 2014.-221, [3]c.: um.

5. Tabpuensa O. C. Xumus 8 knacc. KoHTposbHBIE 1 IPOBEPOYHBIE paOOTHI K



yuebnuky O. C. ['abpuensna «Xumus 8§ kiace» : yuedHoe nmocooue / O. C.
["a6puensy, [1. H. bepeskun. A. A. Yiiakosa u ap. — 2-€ U3[., CTepeoTHIl. — M. :
Hpoga, 2014. — 222, [2] c.

6. N'abpuensn O.C. «Heoprannyeckas XumMus B TeCTax, 3a7a4ax, yIpaxHEHUAX 8
kiace» M: Jlpoga 2002

7. T'abpuensn O. C., OctpoymoB W. I'. HactonpHast KHUTa yauTeas. XuMus. 9 k
1.: Metogudeckoe mocobue. — M.: Jlpoda, 2010r. Xumus. 9 k 1.: KoHTpobHbIE
U ipoBepouHbie paboThl k yueOHuky O. C. 'abpuensna «Xumus. 9 / O. C.
["abpuensn, I1. H. bepeskun, A. A. Ymakosa u np. — M.: JIpoda, 2009r.

8. I'abpuensan O. C., OctpoymoB U. I'. Uzyuaem xumuto B 9 k i1.: [{luaktudeckue
marepuainsl. — M.: biuk mmoc, 2009r.

9. I'abpuensn O. C., Bockoborinnkosa H. I1. Xumus B Tecrax, 3a1auax,
yrpaxueHnusx. 8— 9 k. — M.: Jlpoda, 2009r.

10. I'abpuensn O. C. Xumus 8 knacc : yueOnuk / O. C. ['aOpuensH. — 4-e uzj.,
crepeorun. — M. : Jlpoda, 2015. — 287, [1] c. : n.

11. T'abpuensa O. C. Xumus 9 kmace : yueonuk / O. C. ['abpuensa. — 2-e usm.,
crepeoturn. — M. : Jlpoda, 2014. — 287, [1] c. : .

12. DnexTpoHHOE IPUIIOKEHHE K yueOHUKY 8 1 9 Kiacca.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HMHTEPHET



HNuTtepHET pecypcsr:

1. http://www.internet-scool.ru - caiit IHTepHET — IIKOJIBI U3aTEIIbCTBA
IIpoceemenue. Ha caiite npeacrasiienbl MTHTEpHET-YPOKH IO XUMHUH, BKIKOYAKOT
noarotroBky caauu EI'D, 'THA.

2. http://www.intellectcentre.ru — caiit uznarensctBa « MaTemnext-LieHTpy, rae
MOHO HalTH y4eOHO-TPEHUPOBOYHBIC MaTEPHUAIIbI, IEMOHCTPAIIMOHHBIC BEPCUH,
OaHK TPEHUPOBOYHBIX 33/IaHHI C OTBETAMHU, METOAMYECKUE PEKOMEHTAINH U
00pasIlsl pereHui.

3. Ilopran uHGOPMAIIMOHHON TOAIEPKKH €IMHOT0 FOCYAapPCTBEHHOT0 K3aMeHa
4. ®enepanbHbBI HEHTP TECTUPOBAHUS

5. ®DUIIN. baHk TeCTOBBIX 3aJaHUN

6. Poccuiickuii 06111e00pa3oBaTebHbIN TOpTal

7. http://www.xumuk.ru/ - caiit IHTepHEeT — BCE 0 XUMUH.

8. http://www.openclass.ru/ - cereBsie 00pa3oBaTebHBIC COOOIIECTBA
«OTKpBITBINA KJIACC»

9. http://ru.wikipedia.org/wiki/ - Bukunenus, cBoOOHAs ULIEKIONCIHS

10. http://him.1september.ru/index.php— sxypHan « Xumus.

11. http://him.1september.ru/urok/-Matepuaisi k ypoky.Bce paboThl, Ha OCHOBE
KOTOPBIX CO3/IaH CalT, ObUIH ONyOJMKOBAHBI B )KypHaJe « XUMHs». ABTOpaMH
cailTa npozenana O0osbiias padboTa Mo CUCTEMATU3UPOBAHUIO TA3ETHBIX CTATEH C
y4€TOM HIKOJIbHON yueOHOM mporpamMMel 1o npeamerty "Xumus'.

12. www.edios.ru — Diioc — HeHTp AUCTAaHIIMOHHOTO 00pa30BaHuUs.



13. www.km.ru/education - yaeOHbIC MaTepHalIbl U CIIOBAPH Ha caiiTe « Kuprnt u
Medoauii».

14. http://djvu-inf.narod.ru/ - anexTponHas 6ubIMOTEKA

Jlnst obecnieueHust 6€30MacHOro Tpyaa B KaOMHETe XUMUU UMEETCSI:

1. IPOTHBOITOKAPHBIA HHBEHTAPb;

2. anTeyKy ¢ HAOOPOM MEJIMKAMEHTOB U TICPEBSI30YHBIX CPEIICTB;

3. MHCTPYKIIMIO 1O IIpaBUiaM O€30MaCHOCTU TPYAA I 00yJarOIINXCS;

4. XypHaJl perucTpaliii HHCTPYKTaXKa Mo MpaBuiIaM 0€30mac—HOCTH Tpy/a.






