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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPENOAaBaHUsI YICOHOTO MpeaMeTa « XUMHSI
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeamerTa, yCTaHaBJIMBAET 00s13aTEIbHOE MIPEeIMETHOE coJiepKaHue,
MpeaycMaTpUBAET paclpelelieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MpPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBsI3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouuxcsi, OMNpPEAeNSseT BO3MOXHOCTA TMpeaMera s
peanu3aiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUs.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOJIEM 3[paBOOXPaHEHUSI.

N3yuyeHne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JESITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE



oOpa3oBaHHe 00yJaIONTUXCS.

JlanHple HampaBlieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCKH
aJanTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HAyKH XUMHH Ha ONpPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILEr0 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMHUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOr0o noaxojaa K €€ m3ydeHuro. CoaepikaHue CKIIAJbIBAETCA U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIIECTBE U CUCTEMBI MOHITUN O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO TPHUHIIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUYECKHUX IMPEICTABICHUM
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— [Iepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXKHOCTEW MPAKTUYECKOI0 MPUMEHEHUS] U MOJy4YEeHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
e€ CHUCTEeMHOW NpHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO M
METO/JaM TO3HaHUsA B Hayke. M3yuyeHHe XUMHHM MTPOUCXOJUT C MPUBJICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXaroluid MUp»,
«bunonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy wu3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHME 3HAHHN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEIbHOCTH YeJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHIL.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHN MHMPOBO33PEHUECKOTO XapakTepa, S3blka HAyKH, B
OpUOOIIEHNM K HAyYHBIM METOJaM I[IO3HAHWS TP HW3YYCHUH BEIIECTB U
XUMHUUYECKUX peakiuii, B GOPMHUPOBAHUM U PA3BUTHU MO3HABATEIbHBIX YMEHUN U



UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENbCKON
JIESITEIbHOCTH, OCBOCHHHM MPaBHJI 0€30MacHOro OOpalleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY IMPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM IO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMUPYIOIMIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLIMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIEATEIbHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpPA, MCHOJIb3ysl 3HAHUSA U OMBIT, MOJYYEHHBIE MPU H3YyYECHHH
XUMUM, TPUMEHSATh HUX MPU PEUICHUU MPoOJeM B IMOBCEIHEBHOW J>XH3HU H
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUYECKUX OTHOIIEHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJIs BBIPAOOTKH JKOJIOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATENIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPY’KAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAllMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

OO1iee 4YMCIO 4YacoB, OTBEAEHHBIX M1 HW3YYEHUS XUMHUM Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumuu. Posib XMMUM B KU3HU 4YeJOBeKa. XUMHS B CUCTEME Hayk.
Tena u BemiectBa. DuU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEMIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dieMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBast 0Jii XUMHUYECKOTO AJIEMEHTa B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IAWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHECHU.

du3nyecKkne U XMMHUYECKUE SBIICHUS. XUMUYECKas peakius U e€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PeaKIUil (COeqMHEHUS, Pa3JIOKEHUS, 3aMeIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, IpaBuiIaMu paboThl B JTaOOpAaTOPUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OPYAOBaHUEM, U3YUCHUE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOMN) SIBIECHUH, HAaOI0eHIE 1
OMKCAaHKWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM cosr meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadus, MPOBEACHNE OUYNCTKH TTOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3yJIbTaTOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsI MAacChl, CO3JaHUE MOJENed MOJICKYII
(I1IapOCTEePKHEBBIX ).

BaskHelinue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. HaxokneHuwe kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYCHHUS KHUCIIopoJa B J1abopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor



Kuciopoaa B mpupoae. O30H — ajutoTportHas MOAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MaPHUKOBOIO 3 PeKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpsI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Ji BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuUpoZi€e M B XKU3HU 4YesoBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOICTBA OKCUJIOB. [lomyueHune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamwnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHEe U XMMHYECKHUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE CONEPKAHUsI KACIOPOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpallleHusl TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHUIOB U
ONKMCAHWE WX CBOWMCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHHE W HU3YUYCHHE
CBOMCTB BOOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaiblMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJEOMATEpUAIIOB),
uccieoBaHe oOpas3loB  HEOPraHWYECKHX BEHIECTB Pa3UYHBIX  KJIACCOB,



HaOJII0/IeHNEe U3MEHEHHsI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIEJIOUEH,
uzydyeHue B3aumozeiictBusa okcuga menu (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCIIOT C METajllaMH, pPEeaKkUuid HEUTpaTu3alH, IOJIyYeHUE HEpPaCTBOPUMBIX
OCHOBAHMM, BBITECHEHHME OJIHOTO MeTajula APYTMM W3 pacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiacchl HEOPraHWYECKHX
COCTUHEHUI».

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYIIAax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBL.

[lepunonnuecknii 3akoH. [lepuonnueckast cucTeMa XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapaKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XWMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKJaHUH.

Xumunyeckasi cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIApHAsl) CBSA3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHusl.  OKHUCIMTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
THAPOKCUJA IMHKA C pPAacTBOpaMU KHCIOT M IIEJIOYei, MPOBEIACHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mesicnpeomemmuoie ceéazu

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX



NOHATUH, TAK W TOHITHUH, SIBJISIOIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIH (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KiIacCU(UKaIMsA, MEePUOJUYHOCTb, HaONIO/IEHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
W30TOIIBI, PaJMOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUYECKHE BEIMYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3BE€3/1b!1, ConHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, KalWs, KaJIbLMsI M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM »JJIeMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanusa XuMAYeCKUX peaklii Mo pa3InyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckOpoCcTH XuUMHUYecKod peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOr€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMid C  HWCIOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMHU. DIAEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HWOHHBIE YpaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakiny Ha MOHBIL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpOB BELIECTB, IIpollecca AUCCOLUALMUA KHUCIOT, LIEJI0YEeH U  COJIEU
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO MaTepUaioB), IPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuid HOHHOrOo  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKLIUN
(ropeHue, peakUuu pas3iioKEeHUs, COCTMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKLUUH HA HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 MX COeIMHEHHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (u3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENSl Kjacca KHUCIOT U crneuuduyeckue). XHUMHUYECKHE pPEaklluu,
Jekalue B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEaKIUs Ha
cynb(dar-uon. HaxoxmeHnue cepbl U €€ COCNMHEHWA B MpUpoJie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COECIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,



3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIICHHS. A30T, pacOpOCTPaHEHHUE B MPUPO/IE,
dbuznyeckre U XMMU4YecKue cBorcTBa. KpyroBopotT a3ora B mpupojie. AMMHUaK, ero
dbu3nYecKre 1 XMMHYECKHUE CBOMCTBA, MoJlydeHue U npumeHenne. Coam aMMOHMS,
X (U3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHCJIOTa, €€ TMOJydeHHe, (PU3NICCKUe M XUMUYCCKUE
cBOMcTBa (0OmIME KaK TMPEJICTaBUTEIs Kiacca KHUCIOT W cHeruduuecKue).
Hcnonp30BaHWe HUTPATOB MW COJied aMMOHMS B KadeCTBE MMHEPAIbHBIX
ya00peHuii. XMMHUECKOE 3arps3HeHUE OKPYKaroIe CpeIbl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAW, 3arps3HCHHE BO3AyXa, IMOYBBI W BOJoEéMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3NIECKUEe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

OO6mas xapakrtepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
Moau(dUKALIUKM, paCIpOCTpaHEHHWE B NpUpojae, (U3NYECKHE U XUMHUYECKHUE
cBoricTBa. Ancopobuusa. Kpyrosopot yriepona B npupojae. OKcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHHE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
abdext. YronpHas KucinoTa u €€ coiu, ux (PU3NYeCKue U XMMHUYECKHUE CBOWCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSIUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJICH, alleTUICH, 3TAHOJI, TJIMLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
IPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
poJii B KM3HM 4YeJloBeKa. MarepualibHO€ €IUHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMenenue. CoenuHeHus KpeMHHs B mpupoje. OOuiue mpejcTaBlieHus 00
okcusie kpemausi (IV) u kpemuueBoi kucinore. CHWIMKAThI, X WCIOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTENIBbHBIX MAaTEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuiui IKcnepumenm:



U3y4eHUE 0Opa3IOB HEOPTaHUUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUEeCKHe M XUMHYECKHE CBOMCTBA
raJIOTEHOB M HUX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3laMu XJOPUAOB (TaJOTre€HUIIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa IO JeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBIIeHHON CEpHOM KUCIIOTHI, IPOBE/ICHUE KAUECTBEHHOM peakIuu Ha cyJibdar-
WOH W HaOJIOJieHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBOMcTBaMM a3oTa, (ochopa W HX coeauHEHUH (BO3ZMOKHO HCIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yAOOpPEHUH, MOTyUYEHHE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHHS M (ocaT-uOH U HU3y4YEHHE NPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3Yy4YCHHE MoZEenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
IPOLECCOM aACOpPOLMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NPOTHBOTa3a, MOJIy4YeHHE, COOMpaHHEe, pacllO3HABaHUE U U3YUYECHHE
CBOMCTB YIJVIEKMCJIOTO ra3a, IPOBEICHUE KAaUEeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CWIMKAaT-UOHBl M M3YyYECHHE IMPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJICHUE C
IPOAYKUMEH CHIMKATHOM IPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTtasiibl U X COCAUHEHUSA

OO01ast XxapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHHE MeTauioB. Merayuindeckas CBsi3b U
METaJUIMYecKass  KpUCTAUIMYECKass  pemeTka.  JJIEKTPOXMMUYECKHH  pAl
HaMpspKeHU MeTalioB. OU3nueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0Iue
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B [lepuognyeckon cucreme XMMHYECKHX
anemenToB /. 1. MenpaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi M Kainusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[Ilenoyno3emenpHbIE META/UIBl MAarHUM W KaJbLUHWM: TIOJOKEHUE B
[Tepuomnueckon cucreme xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue



MX aTOMOB, HaX0XAeHUE B Ipupoae. Pu3nuecKkne 1 XMUMAYECKUE CBOMCTBA MarHus
U Kanblus. Baxueiliue coequHeHHUs KalblUs (OKCHUI, THUIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AJFOMUHHIA: TI0JI0kKEHUE B [lepnonndeckoi cucteMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpOEHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTlOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcu b, THAPOKCHIBI U comu xxkene3a (11) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyUEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPHUAIIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXKHO ~ HCIIOJB30BAHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajblHs, aJIIOMUHUS, IUHKA, JKEJe3a
(I u xenesza (111), menu (11), HaOmOaCHUE M OMKMCAHUE MPOIIECCOB OKPAITHBAHMS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THIAPOKCHIA ATTFOMUHUS
Y TUJAPOKCHUJIA IMHKA, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxnelue
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY)Karolleld cpennl (MpeneibHas JOoMmyCcTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemeHun SK0JIOrHYeCKUX
npooem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3eM MpU M3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAy4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: MaTepus, aToM, D3JCKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU],
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsii, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIUIaBbl, (PU3MUYCCKHE BEIIMYUHBI, €AMHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIC3HBIE NCKOMAaeMbIe, TOILUIMBO, BOJIHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETr0 0Opa3oBaHUs
JOCTHIalOTCsl B XO0J€ OOyYEeHHMs] XMMUU B €IMHCTBE YYEOHOW U BOCHHUTATEIbHON
JESTEIBHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMU POCCUHCKUMHU COLUOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, PUHATHIMU B OOLIECTBE MpaBUIaMH U HOpMaMH
NOBEJICHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOIO3HAHMsI, CAMOPA3BUTHUS U COLIMAIN3ALUU
00yJaronmxcsl.

JIM4HOCTHBIE PEe3yabTaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIINXCSl PYKOBOACTBOBATHCSA
CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMKA U PACIIMPEHUE ONBITA JAESTEIILHOCTH Ha
€€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOWIEHHS] K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJIEIUIO0, TOHUMAHUS 3HAYEHUS XMMUYECKON HAYKH B KU3HU COBPEMEHHOIO
oOmiecTBa, CHOCOOHOCTH BJaA€Th JIOCTOBEpHOW HMHpopManmueil o MNeperoBbIX
JNOCTHIKEHHSIX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XMMUM, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 yCTpPOICTBE MUpa U OOILIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMS:

IIPEICTABIICHHS O COLMAJIBHBIX HOPMax M IpaBWiiaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTUBE, KOMMYHUKAaTUBHON  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOMH,
y4eOHOUCCIIe10BaTENbCKOM, TBOPUECKON M IPYrMX BHAX AEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM EATETbHOCTH MPHU BBHIMOJHEHUU YUEOHBIX, TI03HABATEIIbHBIX
3a/lay, BBIMOJHEHUM XHUMHYECKUX OHKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB,
CTpEeMJICHUSI K B3aMMONOHMMAaHUI0O W B3aUMOINOMOULIM B IIpolecce 3TOM Yy4uyeOHOH
NEATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE MOBENECHHUE U MOCTYIIKM CBOMX TOBApHILEH C
MO3ULIMN HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TMPEJCTABICHUS O BEIIECTBE U XUMUYECKOM pEeaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIFOLINE OCHOBY IS
NOHMMAaHHS CYUIHOCTM HAay4YHOM KapTUHBI MHUpa, NPEACTaBICHHUA OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI MPUPOABI, B3AUMOCBS3X YEJIOBEKa C MPUPOJAHON Cpenoil, o
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MI03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIE HA MOJYyYEHUE HOBBIX 3HAHUN MO XWMHH,
HEOOXOUMbIe JIJIsi 0OBSCHEHUS! HaOJI01aeMbIX MPOILIECCOB U SIBJICHUMN, MO3HABATEIHHOM,
UHGOPMAIIMOHHON U YUTATENIbCKON KYJIbTYPhl, B TOM YHCJIE HABBIKOB CaMOCTOSTEIbHON
paboThl ¢ Y4eOHBIMU TEKCTaMH, CIIPABOYHOW JIUTEPATYpOH, JOCTYNHBIMU TEXHUYECKUMU
cpencTBaMu UHGOPMAIIMOHHBIX TEXHOJOTU;

UHTEpeC K 00YyYEHHUIO U MO3HAHUIO, JTI0003HATENIbHOCTh, TOTOBHOCTh M CITIOCOOHOCTH
K caM0OOpPa30BaHMIO, MPOECKTHON M HMCCIEA0BATEIbCKOM JEATEIBHOCTH, K OCO3HAHHOMY
BbIOOPY HANPaBICHHOCTU U YPOBHS 00y4Y€HHUs B JaJIbHENIIEM;



4) popmMupoOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHUE LEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKU Ha 3JI0POBBIA 00pa3 >KW3HHU, OCO3HAHUE IMOCIEICTBUM U HENPUSATHE BPEIHBIX
npuBblYeK  (YMOTpeOJEHUsT  alKOTojisi, HApPKOTUKOB, KYpEHHs), HEO0OXOIUMOCTHU
coOJTI0/IeHUs TPaBWIT OE30MACHOCTH MPU 0OpaIEHUN C XUMHYECKUMU BEIECTBAMHU B OBITY
Y PEAIbHOM )KU3HU;

5) TpyA0BOr0 BOCIIHTAHUSI:

UMHTEpPEC K MPaKTUYECKOMY H3Y4YEHHUIO Mpodeccuil W Tpylda pas3IuyHOTO poja,
YBOXKEHHE K TPYAy U pe3yJbTaram TPYJOBOM AEATEILHOCTH, B TOM YKCJIE Ha OCHOBE
NPUMEHEHUST TPEAMETHBIX 3HAHWW IO XWMHH, OCO3HAHHBIM BBHIOOp WHIWBUIYATBHOU
TPaCKTOPUM TMPOJIOJDKEHHUST 00pa3oBaHHMs C y4€TOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX WHTEPECOB M TOTPEOHOCTEH, YCHENIHOU
npoecCHOHANBHON JEATEIbHOCTH W Pa3BUTHS HEOOXOAMMBIX YMEHUN, TOTOBHOCTH
aJanTUPOBATHCS B TPOQPECCUOHATILHON CpEJIE;

6) 3K0JI0rMIecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKHU 1eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHMKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTU 3JI0POBOTO U 0O€30MacHOro
oOpaza JKM3HHM, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHME IIEHHOCTH COOJIIOACHUS TpaBuil 0€30MacHOTO
MOBEJICHUS MPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIUsAX, YTPOKAIOUIUX 30POBbIO U
JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, MTOJTyYaeMble TIPU M3YUYEHUN XUMUH, JIJIS1 pEIICHUS
3a/1a4, CBS3aHHBIX C OKPYXKAIOWIEW NPUPOAHOM CpENOW, Uil TOBBIIIEHUS YPOBHSA
AKOJIOTMYECKON KYJIbTYPhI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa dKOJOTHYECKUX MpoliieM
U IIyTEN X PEIICHUs TOCPEACTBOM METOJIOB XUMHH, SKOJIOTUYECKOTO MBIILICHHS, YMEHUS
PYKOBOACTBOBATHCS UM B ITI03HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIBHON ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B coctaBe MeTanpeIMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYUMBIE 1711 (POPMUPOBAHUS
MUPOBO33peHUs OOIlEHAYYHbIE TOHSTHS (3aKOH, TEOopus, MPHUHIMUI, TUMNOoTe3a, (akrT,
cucTeMa, MpoLEecC, PKCIEPUMEHT U JIPYroe.), KOTOPbIE HUCIOIb3YIOTCS B €CTECTBEHHO-
HAyYHBIX Y4YEOHBIX TMpEAMETaX M TMO3BOJIAIOT HAa OCHOBE 3HAHMM M3 ATUX TPEIMETOB
dbopMupOBaTh MPEJCTABICHUE O IETOCTHON HAy4YHOW KapTHHE MHUpa, U YHUBEPCAJbHbBIC
y4ueOHbIC JEUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHBIC, PETYJATHUBHBIE), KOTOpPbHIC
obecnieunBalOT (POPMHUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY IUJITAHUPOBAHUIO U
OCYIIECTBJICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckune aeiicTBUs:

YMEHHUsSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TIPU OCBOCHWUU 3HAHUMA:
pPacKpbIBaTh CMBICII XUMHYECKUX MOHSATUN (BBLACJATh UX XapaKTEpHbIE MPU3HAKH,
YCTaHABJIMBAaTh B3aUMOCBS3b C JAPYTMMHU TOHATHUSIMHU), HCIOJIb30BAaTh MOHATHUS IS
OOBACHEHMS] OTACNIbHBIX (PAKTOB W SBJICHUM, BBHIOMpATh OCHOBAaHUS W KPUTEPUU IS
KJaccu(uKanuym XUMUYECKUX BEHIECTB M XHMMHUYECKMX pEaKlMi, yCTaHaBIUBATh



NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HW3YYEeHHs, CTPOUTH JIOTMUECKUE
paccyxaeHus (MHAYKTUBHBIE, JEAYKTUBHBIE, 110 AaHAJOTWHU), JeNaTh BBIBOJBI U
3aKJIIOYEHUS;

YyMEHUE T[PUMEHATh B IMpOLECcCEe MO3HAHUSA MOHATHA  (MpPEIMETHbIE U
METaIpPEeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEINM, HCIOJIb3yEMbIE B XHMHH,
npeoOpa3oBbIBaTh LIMPOKO MPUMEHSEMbIE B XWMHU MOJCIbHbIC MPEACTABICHUS —
XMMHYECKUN 3HaK (CHMBOJ 3JIEMEHTA), XUMHUYECcKasi (opMysa U ypaBHEHHE XUMHUYECKON
peakuuu — MpHU PELICHUH y4yeOHO-NIO3HABATENIbHBIX 33/ad, ¢ Y4ETOM ITHX MOJEJIBbHBIX
NPEICTABICHUN BBISBIATH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU H3y4YaeMBbIX
O0OBEKTOB — XHMHUYECKHX BEIIECTB W XUMHUYECKHUX pEaKIMW, BBIABIATH 0OIIHE
3aKOHOMEPHOCTH, IIPUYMHHO-CIICACTBEHHBIE CBSI3M M IPOTUBOPEUYUS B HM3y4aEMBIX
IIPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE MCMOJb30BaTh MTOCTABIECHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHMS,
a TAaK)K€ B KaueCTBE OCHOBBI JUJIsi (POPMUPOBAHUS TMIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

npuoOpeTeHNe OMmbITa MO IUJIAHUPOBAHUIO, OpraHU3alud U  I[POBEJICHUIO
YUYEHHUYECKUX SKCIEPUMEHTOB, YMEHUE HAOJIOAATh 32 XOAOM IPOIECCa, CAMOCTOSTENBHO
IPOTHO3UPOBATh €0 PE3yNbTaT, (HOPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBENEHHOTO ONBITA, UCCIEAOBAHMS, COCTABIIATh OTUET O MPOACIIaHHON padoTe.

Pabora c nundopmanueii:

yMEHHE BbIOMpaTh, AHATU3UPOBATH U MHTEPIPETUPOBATh MHPOPMALMIO Pa3IMUHbIX
BUJIOB M (OpM TMpeACTaBiICHUS, MOIy4aeMyK0 M3 pa3HbIX MCTOYHUKOB (HAYYHO-
NoMmyJsipHasl JHUTEpaTypa XUMHUUYECKOIO COAEpP)KaHUs, CIPABOYHbIE IMOCOOHUS, PECYPCHI
HHuTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U HEJTOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSTh pa3jMuHble METOJbl W 3alpochl MpH MOUCKE U O0TOOpe
uH(GOpPMaIlMU U COOTBETCTBYIOUINX JaHHBIX, HEOOXOIUMBIX JJIsi BBIIIOJIHEHUs] YU€OHBIX U
MO3HABATENIbHBIX 3aJa4 ONPEAEIEHHOr0 TUMa, MNpUOOpEeTEeHUuEe OombiTa B 00JIacTU
MCITOJIb30BaHUsI MH(POPMATMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHi, OBJIAZIEHUE KYJIbTYPOM
AKTUBHOTO KCIIOJb30BaHUS PA3IMYHBIX MMOUCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BbIOHMPAThH
ONTHUMAaJIbHYI0 (QOpMy IMpeAcTaBieHUus WHGOPMalMU U WIUIIOCTPUPOBATh pelIaeMble
3a/1a4d  HECJOKHBIMU CXEMaMu, AuarpamMmaMu, Apyrumu ¢dopmamu Tpadukd U X
KOMOMHAILMSIMHU;

YMEHUE UCTIOIb30BaTh U aHAJIU3UPOBATh B IIpoliecce YUEOHOM U UCCIIeI0BATENbCKON
NeSTENIbHOCTH HMH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOIO XO3sIMCTBa U
TPaHCIOPTa HA COCTOSIHUE OKPY’KAOIIEH MPUPOIHOM CPEbI.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

yMEHUS 3a/1aBaTh BONPOCHI (B XOJe Avaiora W (WJid) AUCKYCCHUH) MO CYLIECTBY
oOcyxxaaemMoil TeMbl, (OPMYyJIUPOBATh CBOM MPEMJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEIOKEHHON 3a]1a4H;

YMEHUS IPEACTABIATh NOJYYCHHBIE PE3YyJIbTaThl MO3HABATEIbHOW JNEATEIBHOCTU B
YCTHBIX M TIMCBMEHHBIX TEKCTaX; JENaTh IPE3CHTALMI0 PE3YJbTaTOB BBIITOJIHECHMUS



XUMHUYECKOTO d3KcrepuMeHTa (1abopaToOpHOro oOmbiTa, JdabopaTopHOl paboThl MO
UCCJIEIOBAHUIO CBOMCTB BELIECTB, y4€OHOTO MPOEKTA);

yMEHUSI  y4eOHOTO  COTPYJIHHYECTBAa CO  CBEPCTHHKAaMH B  COBMECTHOMU
MO3HABATEIIbHOM M WCCIIEOBATENBCKON NIEATEIHHOCTH TPHU PEHICHUH BO3HUKAIOIINUX
npobsieM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COIVIACOBAHUS MO3MIMKA (00CYXIeHus,
0OMEH MHEHHSIMH, «MO3TOBBIC IITYPMBD», KOOPJAWHAIMS COBMECTHBIX JICUCTBUH,
onpeereHue KPUTEPUEB MO OIIEHKE KaueCTBA BBHIMOIHEHHOW paboThI U IpyTHe).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHHE CaMOCTOSITEIBHO  OMpENesTh LEIH  JeATEIbHOCTH, IUIAaHUPOBATh,
OCYIIECTBIISITh, KOHTPOJUPOBaTH M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATEIIbHOCTh, BBIOMpaTh Haubojee 3S(DQPEKTHUBHBIE CIOCOOBI peIIeHUs YYCOHBIX U
MO3HABATENbHBIX  3a/la4, CaMOCTOATENBbHO  COCTaBIIATh WU  KOPPEKTHUPOBATH
MPEJIOKEHHBIA aJTOPUTM JCHCTBUN TP BBITIOJHEHUM 3aJIaHUM ¢ Yy4ETOM MOJy4YeHUs
HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W pEaKIHIX, OICHUBATH
COOTBETCTBUE TMOJYYEHHOTO pe3yibTaTa 3asBICHHOW LEIH, YMEHHE HCIOIb30BaTh M
aHAJIM3UPOBATh KOHTEKCTHI, MPEJyIaraéMble B YCIIOBUU 3a/IaHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpemMeTHBIX pe3ylbTaTOB MO OCBOCHHIO O0S3aTELHOTO COACPIKAHMS,
YCTAHOBJICHHOTO JaHHOUW (denepanbHON pabodeil mporpaMMoM, BBIIEISIOT: OCBOCHHBIC
00yJaroIuMuUCs HaydHbIC 3HAHUS, YMEHUS M CIIOCOOBI IEHCTBHMA, BUIBI ACATEIHHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETallid, MPeoO0pa3oBaHUI0 W NMPUMEHEHHUIO B
Pa3INYHBIX yU€OHBIX U HOBBIX CUTYyAIIHsX.

K xonmy oOyuenuss B 8 kjacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

e pacKpbhIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMIOHSATUH: aTroM, MOJIEKya,
XUMHYECKUH 3JEMEHT, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOAHAST M HEOJHOPOJIHASI), BAJICHTHOCTb, OTHOCHTEJIbHAs aTOMHas |
MOJIEKYJISIpHAsi Macca, KOJMYEeCTBO BEIIECTBa, MOJIb, MOJISIpHAsl Macca, MaccoBast
JI0JI XMMUYECKOTO AJIEMEHTa B COSAMHEHUHU, MOJISIPHBIN 00BEM, OKCH, KHCIIOTA,
OCHOBaHHE, COJb, DJIEKTPOOTPUIIATEILHOCTh, CTETICHh OKHUCJICHHS, XMMHUYECKas
peakius, KiaccuUKaIus peakiuii: peakiiuyu COeANHEHMS, PEaKIINA Pa3IoKeHNUS,
peakiuu 3aMelIeHus, peakimuu OOMeHa, JK30- W DHIOTEPMHUYECKHE PEaKIuH,
TeI1oBOM A(QeKT peakiuu, SApPO aToMa, IEKTPOHHBIM CIIOW aToma, aTOMHas
opbuTanb, pamdyc aToMa, XUMHUYECKass CBsS3b, TMOJSApPHAs W HEMOJSApHAs
KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, MOH, KATHMOH, aHHOH, PACTBOP, MAacCOBas OIS
BelllecTBa (IPOLICHTHAsI KOHIIEHTPAIsi) B paCTBOPE;

e WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMWYECKUX TIOHSITHH M TPUMEHSTH
OTH TIOHSTHSI IPY OTIMCAHUH BEIICCTB M MX MPEBPAIICHHIA;,

e HCIOJBH30BATh XMMHUYECKYI0 CHUMBOJMKY JJIsi COCTAaBJICHHS (OPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COECMHEHUSX, CTEIIEHb
OKHUCJICHUS] 3JIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, TPUHAAJIEKHOCTh BEIIECTB K



ONpenenéHHOMY KJIacCy COEAMHEHUH Mo ¢opMyliaM, BHA XHUMHUYECKOH CBS3U
(KoBaJIeHTHas! M HIOHHAsI) B HEOPTaHUYECKUX COCAMHECHUSIX;

e packpbiBaThb cMbicn  Ilepuommueckoro 3akonma J. M. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAHHWE  INEPUOJWYECKOM  3aBUCHMOCTH  CBOMCTB
XMMHYECKUX DJIEMEHTOB OT HUX IOJO0KEHUA B llepmoanueckon cucreme, 3aKOHOB
COXPAaHEHMSI MAacCChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISPHOIO
y4€HUs, 3aKOHa ABOTAIpO;

e ONUCHIBATh U XapakTepusoBaTh TabiuuHyro (opmy [lepuomnueckoid cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHATHS «TJIaBHAs MOArpymnmna (A-rpymma)» u
«moboynast nmoarpynna (b-rpymmna)», Manbsie U OOJbLINE TEPUOABI, COOTHOCUTH
o0O3HaueHusi, KoTopele wuMmerorca B Tabmune «llepuonnyeckas cucrema
XUMHYeCKuX 37eMeHTOB JI. 1. MenneneeBa» ¢ 4MCIIOBBIMU XapaKTEPUCTHUKaMU
CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sApa, oOlee YUCIIOo
AJIEKTPOHOB U PACTIPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

e KJIACCH(PUUUPOBATH XWUMHUYECKHE DJIEMEHThl, HEOPraHWYECKHE BEIIECTBa,
XMMHUYECKHE peakuuu (II0 YKUCIY U COCTaBy yYacTBYIOIIMX B PEaKIMH BEIIECTB,
1o TerioBoMy 3 PexTy);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHWMHYECKUE CBOMCTBA  BEILECTB
pPa3JIMYHBIX KJIACCOB, IIOATBEPKIAs OINMCAHUE IPUMEPAMH MOJEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

e IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAauy€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MNPOTEKAHMS] XMMHYECKUX NPEBPALLECHUN B Pa3IU4HbIX
YCIIOBUSIX;

e BBIUHCIITh OTHOCHUTEJIBHYIKO MOJIEKYJSIPHYIO M MOJIIPHYIO MACChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO 3JIEMEHTa MO (opMyJie COEIUHEHHS, MacCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, MPOBOAMTH PACUETHI [0 YPABHEHUIO XHMHUYECKOU

peaKIuu;
e TMPUMCHATH OCHOBHBIC OIECPAIMA MBICIUTEIBLHON MEATCILHOCTH — aHaIW3 H
CUHTE3, CpaBHEHHUE, 0000IIEHHE, CUCTEMATU3AIIMIO, KJIACCU(PUKAINIO, BBISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — 11  M3YyYCHUS CBOMCTB BEIICCTB U

XUMHUYECKUX PEaKINi, eCTECTBEHHO-HAyYHbIE€ METO/bI MO3HAHUS — HAOIIO/IEHUE,
U3MEpEeHUe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

e CIEAOBaTh MpPaBWIAM TMOJb30BAHUS XMMHUYECKOW TMOCYJIOM U J1ab0paTopHbIM
000pyIOBaHUEM, a TAKXKE MPaBUIaM OOpAILEHUS C BELIECTBAMHU B COOTBETCTBUU C
UHCTPYKUUSMU 1O BBIMOJIHEHUIO JAa0OPATOPHBIX XMMHYECKHUX OMNBITOB IO
MOJyYEHUI0O M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJA U KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MAaCCOBOM J0JEH PaCTBOPEHHOIO
BEILIECTBA, I[UIAHUPOBATh MW MPOBOJUTH XHUMHUYECKHE OKCIEPUMEHTHI IO
pPAaCIlO3HABAaHUIO PACTBOPOB WIEIOYEH M KHUCIOT C IIOMOIIBIO HHIMKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHK U APYTHUE).

K kxoHiy oOyueHuss B 9 Kiacce IpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpOBHE

JOJKHBI OTpaXkaTb COPMUPOBAHHOCTh Y OOYUaIOIIUXCSl YMEHUI:



pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHWYECKHX TOHSTHUH: XUMHUUYECKUW >JIEMEHT,
aToOM, MOJIEKYJia, MOH, KaTHOH, aHUOH, MPOCTOE BEILECTBO, CI0XHOE BEIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPULIATENILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKas
peakius, XUMHYECKas CBS3b, TEIUIOBOM 3(PQGEKT peakiyuu, MOJb, MOJSPHBINA
00BEM,  pacTBOp,  DJEKTPOJMTHI,  HEDJICKTPOIMTHI,  DICKTPOIUTHYCCKAsS
JIMCCOLUALINS, PEAKIIMU HOHHOTO OOMEHA, KaTalln3aTop, XMMUYECKOE paBHOBECHE,
oOpaTuMble W HEOOpaTUMbIE pPEaKlUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkiMy, OKUCIUTENb, BOCCTAHOBUTENb, OKHUCICHHE U BOCCTAaHOBJICHHE,
ATOTpOTUs, aM(pOTEPHOCTh, XHUMHYECKas CBs3b (KOBaJCHTHAs, WOHHA,
METAJTMYECKasi), KPUCTAUIMYECKAass PEHIETKA, KOPPO3Us METAJUIOB, CILUIABBI,
CKOPOCTb XMMHUYECKON peakiuu, mpeaenabHo aonyctumas koHueHtparus 1K
BEILIECTBA;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHSATUA U MPUMEHSTH
9T TOHSATHUSI IPU ONMCAHUU BEILIECTB U UX MPEBPAILICHUII;

UCIIOJB30BaTh XMMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBJICHUS (DOPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

ONpENENATh BaJE€HTHOCTh M CTENEHb OKHUCJIEHUS XHWMHYECKHUX OJJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAIJIC)KHOCTh BEIIECTB K ONPECTEHHOMY
KJIacCy COeIUMHEHWN 1o ¢dopmyliaM, BUJ XUMHUYECKOW CBS3M (KOBaJCHTHAs,
HMOHHAs, METa/NIMuecKas) B HEOPraHMYECKUX COCIUHEHUSX, 3aps]l HOHA MO
XUMUYECKON (GopMyIie, XapakTep Cpellbl B BOJHBIX PAacTBOpPaX HEOPTaHUUYECKHUX
COEIMHEHUM, TUIT KPUCTAINIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;
packpeiBath cMmbicn llepmogmueckoro 3akona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAaHWE: OMHUCHIBATh M XapaKTEepU30BaTh TAOJIMUHYIO
dbopmy Ilepuonnueckold CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pazinyaTh MOHSITHS
«rnaBHas noarpynma (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)», mansie
U OoJbIIME TIEPUOJbI, COOTHOCUTH O0O3HAYEHUS, KOTOpPhIE UMEIOTCS B
NEePUOANYECKON TalIUIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB MW 3apsj sjpa, oOllee YKCIIO DJIEKTPOHOB U
pacrpeielieHue X 10 AJIEKTPOHHBIM CII0SIM), OOBSCHSITH OOIIME 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COEAUHEHUN B MpeJeaax MajblX MEpUoOI0B
Y TJIABHBIX MOJTPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB,;

KJIaCCU(UIIMPOBATh ~ XMUMHUYECKHE DJIEMEHThI, HEOPTraHWYEeCKHE BEIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIY M COCTaBy yYacTBYIOUIMX B PEaKIMU BEIIECTB,
no TerIoBoMy d(QeKkTy, Mo H3MEHEHUIO CTETNCHEH OKHCICHUS XUMHUYECKHUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME W crenupUIecKkrue XUMUUECKHE CBONCTBA
INPOCTBIX W  CJOXHBIX  BEIIECTB, TMOJTBEpXKJas OINUCAHUE MpUMEpaMu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;
COCTaBIISAITh YPaBHEHMS SJIEKTPOJUTUUECKON NHCCOLMAIMU KHUCIIOT, IIeJIoYed u
COJIeH, TIOJIHBIE W COKpall€HHbIE YpaBHEHUS peakIUil HOHHOro OOMeHa,



YpaBHEHUS PEaKUUM, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T€HETHUYECKON CBSI3U
MEXKTy BEIeCTBAMHU Pa3IMUHbIX KJIACCOB;

pacKphIBaTh CYIIHOCTh OKHCJIUTCILHO-BOCCTAHOBUTEIHHBIX peakiui
MOCPEACTBOM COCTABJICHHUSI JIIEKTPOHHOTO OanaHca ATUX PEaAKIIUiA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOECHUS,
BO3MO>XHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BEIECTB,
MAaCCOBYIO JIOJIF0O XUMHYECKOI'0 3jieMeHTa 1Mo ¢Gopmysie COCIUHEHUS, MacCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOU
peakiuu;

coOro1aTh MpaBUja IOJb30BAHUS XHMHUUYECKOW TMOCYI0N M Ja00paTOpHBIM
o0opyloBaHUEM, a TaKXKe IpaBHUJia OOpAIIeHUsI ¢ BEIIECTBAMH B COOTBETCTBUU C
HHCTPYKIMSMU 110 BBITIOJHEHUIO J1AaOOPATOPHBIX XUMHUYECKUX OIBITOB 10
NOJIYYEHUI0O M COOMPAHMIO Ta3000pa3HbIX BEHIECTB (aMMHMAKa M YTJIEKHCIIOrO
rasa);

MPOBOJIUTh PEAKIMHU, MOATBEPKIAOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPUI-, OpOMHU/I-, HOJIU]I-, KapOOHAT-,
dbocdar-, cunukar-, cyiabdar-, TUAPOKCUI-UOHBI, KATUOHHI aMMOHHS M HOHBI
M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PacTBOpax HEOPTaHUYECKUX
BCIICCTB;

MPUMEHATh OCHOBHBIC OIEpPAIlUd MBICIUTEILHON JESITEILHOCTH — aHajiu3 |
CHUHTE3, CpaBHEHHE, OOOOIICHHEe, CHUCTEMATH3allMi0, BBISIBICHHE IPUYMHHO-
CJIIEICTBEHHBIX CBSI3EH — JIJI1 U3YUYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
€CTEeCTBEHHO-HAyYHbIC METOJAbl TMO3HAHUSI — HAOJIOJCHUE, HW3MEpEHHe,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue
(uudposbie)
n/ pa3ieioB U TeM Bcer Kontpoabn IMpakTnueck
o0pa3oBaTejibHbIE
n NMPOrpamMmbl 0 ble padoThbI ue padboThbl
pecypcbl
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE MTOHSITHSI
XUMHUS — BaKHasg
001acTh
but6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edso0.ru/7f4183
MIPAKTUYECKON 7c
eI TEIIbHOCTH -
YyeJIoBeKa
BemectBa u bu6nmmorexka [IOK
1.2 XUMHYECKHE 15 1 https://m.edso0.ru/7f4183
peaxkmun 7c
Wroro mo pazneny 20

Pa3nen 2. Baxkneiinmue nmpeacTaBuTe/ I HEOPraHUYECKHX BelleCTB

Bosnyx.
Kicopox bubnuoreka [{OK

2.1 i 6 https://m.edsoo.ru/7f4183
[TousiTue 00 7c
OKCHJIax T
Bonopon. bu6numorexa LIOK

2.2 [TousTHE O 8 1 https://m.edsoo.ru/7f4183
KHCJIOTaX M COJISIX ic
Bona. PactBopsil. bubnmnoreka [IOK

2.3 [Tousitue 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHMAIX 7c
OCHOBHBIE KJIaCCHI bubnmorexa LIOK

24 HEOPraHMYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COeIUHEHU I 7c

Hroro mo pasnenry 30

Paznen 3. [lepuoanyecknii 3axoH u [lepuoguyeckasi cucremMa XuMU4ecKux iementos /1. U.

MenaeneeBa. CTpoeHne aToMoB. XuMHYecKas cBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHDbIE

peakuuun
[Tepnonnueckuit
3aKOH U bubnmoreka [JOK
31 [Meproanyeckas 7 https://m.edsoo.ru/7f4183
/c
cucreMa L



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

XUMHUYECKUX
snemenToB J{. U.
Meunneneesna.
Ctpoenue atoma

I[TPOT'PAMME

Xumudeckas
CBS3b. bubnunorexa LIOK
3.2 OKHUCIIUTEIIbHO- 8 https://m.edsoo.ru/7f4183
BOCCTaHOBHUTEIIbH ic
bIC PEAKIINH
bu6mmoreka [IOK
Hroro mo pazneny 15 https://m.edsoo.ru/7f4183
ic
bubnuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f4183
7c
OBILEE
KOJIMYECTBO 68
YACOB IIO



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

9 KJIACC

KounvecTBO 9acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudposbie)
n/ pa3iejioB U TeEM Beer | KonTpoabH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NMPOrpamMmbl 0 ble padoThI e padoThbl
pecypchbl
Pasznen 1. BemecTBO M XMMH4YECKHE peaKIIun
[ToBTOpEHUE N
yriiyosieHue bubmumoreka [IOK
11 3HAHUI OCHOBHBIX 7 1 https://m.edsoo.ru/7f41a6
pasenoB Kypca 8 36
KJ1acca
OCHOBHEIE
bu6mmoreka [IOK
3aKOHOMEPHOCTH
12 4 https://m.edsoo.ru/7f41a6
XAMHYCCKUX 36
peakimi T
DIEKTPOTUTHIECK
asi AUCCOLNAIIHSL. bu6mmoreka [IOK
13 XHUMHYCCKHE 8 1 1 https://m.edsoo.ru/7f41a6
peakuu B 36
pacTBopax
Utoro no pazneny 19
Paznen 2. Hemeraaabl M UX cOeMHEHUS
OO6mas
XapaKTePUCTHKA
bu6mmoreka [JOK
XAMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a6
aneMmeHTOB VIIA- 36
TPYIIITEL. o
I"ajmorensl
OO6mas
XapaKTepUCTHKA
bu6nmoreka [JOK
XAMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a6
sneMeHTOB VIA- 36
rpynnsl. Cepa u eé o
COCTMHCHUS
OO6mmas
XapaKTepUCTHKA
bu6mmorexa [IOK
XAUMHYCCKUX
2.3 7 1 https://m.edsoo.ru/7f41a6

2JIEMEHTOB VA-
rpynnsl. A3or,

docdop u ux

36



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

COEIMHEHUS

I[TPOTPAMME

Oo6mas
XapaKTEPUCTHKA
XUMHUYECKHUX bubmuoreka [JOK
2.4 seMeHToB IVA- 8 https://m.edsoo.ru/7f41a6
rpynmsl. Yriepon 36
Y KPEMHUN U UX
COCTUHCHUS
Hroro no pazneny 25
Pa3znen 3. MeTa/ulbl M HX COETHHEHHSA
. bu6mmoreka [IOK
gq | Obuwuecroiicrsa 4 https://m.edsoo.ru/7f41a6
METaJUIOB
36
Baxueiimme bu6mmoreka [IOK
3.2 METAJLIbI U UX 16 https://m.edsoo.ru/7f41a6
COCIIMHCHUS 36
Wroro mo pazneny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
BemecTBa n bu6mmoreka [IOK
4.1 MaTepHasbl B 3 https://m.edsoo.ru/7f41a6
JKM3HU 9€JI0BEKA 36
Hroro no pazneny 3
bu6mmorexa [IOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41a6
36
OBIIEE
KOJIMYECTBO 68
YACOB IIO



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

HHOYPOYHOE INTAHUPOBAHUE XUMUA

8 KJIACC
Ne Koan4yecTBO 4acoB Mara DJIeKTPOHHbIE
T
Tema ypoka Bee Konrpoas  IIpakruue ayae uugpoBbIe
n/ HbIE CcKHe st o0pa3oBaTe/ibHbIE
n ro padoTbl padoThI pecypceel
HNuctpykrax no
O/T uT/b.
Ipeaver XHMun bubmuorexa [JOK
1 p ’ 1 01.09 https://m.edsoo.ru/ff
Ponb xumuu B 0d210c
JKU3HU YEI0BEKA. -
Temna u BemecTna.
[TousiTue o
METOJIaX MTO3HAHUS
B mel/m DODMEL bubmuoreka [JOK
2 - oop 1 03.09 https://m.edsoo.ru/ff
CyIIIECTBOBAHUS 0d227e
XUMHYECKOTO -
AJIEMEHTA.
IIpakTrueckas
pabota Ne 1
«IIpaBuna pabdo
s HI;6];HZTOP - T/IH bubmuorexa [JOK
3 OPaTop 1 1 08.09 https://m.edsoo.ru/ff
TPHUCMBI 0d23dc
oOpareHus ¢
71a00paTOPHBIM
000py/I0BaHUEM
Hucreie BemecTa bu6mmoreka [IOK
4 u cmecu. CriocoObl 1 10.09 https://m.edsoo.ru/ff
paszeleHus cMecen 0d26ca
IIpakTrueckas
pabota Ne 2
«Pa3znenenue bu6mmoreka [IOK
5 cMmecel (Ha 1 1 15.09 https://m.edsoo.ru/ff
puUMepe OYUCTKU 0d28c8
[IOBAPEHHOM
COJIN)»
bu6mmoreka [IOK
6 AToMbI 1 1 17.09 https://m.edsoo.ru/ff
MOJIEKYJIbI 0d2a6c
XUMHUYECKHE
AJIEMEHTHI. 3HAKH bubnmoreka [JOK
7 (cUMBOJTBI) 1 22.09 https://m.edsoo.ru/ff
XUMHUYECKHUX 0d2be8
AJIEMEHTOB
bubmuorexa [JOK
8 Hpocrere 1 24.09 https://m.edsoo.ru/ff

CJIOJKHBIC BEUICCTBA

0d2a6¢



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

ATOMHO-

bu6mmoreka [IOK

9 MOJIEKYJISIPHOE 29.09 https://m.edsoo.ru/ff
y4eHHE 0d2d50
3aKOH IIOCTOSIHCTBA
COCTaBa BEIICCTB.
N utmorera LIOK
10 BalleHTHOCTE 01.10 https://m.edsoo.ru/ff
0d2eae
aTOMOB
XUMHUYECKHX
AJICMEHTOB
OTtHOCHUTEILHAS
aTOMHas Macca. bubmuorexa [JOK
11 OTtHOCHUTEILHAS 06.10 https://m.edsoo.ru/ff
MOJIEKYJISpHAs 0d323c
Macca
MaccoBas mons
UMUYECKOrO bu6mmoreka [IOK
12 SEMEHTA B 08.10 https://m.edsoo.ru/ff
0d350c
COCTMHCHUH
KommaectBo bu6mmoreka [IOK
13 BelecTBa. MoJib. 13.10 https://m.edsoo.ru/ff
MosspHas mMacca 0d5230
dusnueckue u
XHUMUYECKHE bu6mmoreka [IOK
14 SIBJICHUSI. 15.10 https://m.edsoo.ru/ff
Xumuueckas 0d37fa
peakuus
[Ipn3naku n
yCIIOBUSA bubnnoreka [JOK
15 MPOTEKAHUS 20.10 https://m.edsoo.ru/ff
XHUMUYECKHX 0d3al6
peaKuuit
3[11;21:1 (;(;)E:;IT?H;{ bu6mmoreka [JOK
16 N UMICCKIE 22.10 https://m.edsoo.ru/ff
0d3b88
YpaBHECHUS
Knaccudukarms
XHUMUYECKHX bu6nmoreka [JOK
17 peakui 05.11 https://m.edsoo.ru/ff
(coemuHeHus, 0d5708
Pa3IIOKEHU).
Knaccudukammst
XUMHYECKUX bubmuorexa [JOK
18 peaxIuii 10.11 https://m.edsoo.ru/ff
(3amermeHus, 0d3f34
oOMeHa).
19 Beraucnenus 12.11 bubnuorexa [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

KOJIMYECTBA, MaCChbl
BCIICCTBA I10

https://m.edsoo.ru/ff
0d3f34

ypaBHEHUSAM
XUMHYECKAX
peakui
M. B. JlJomoHOCOB
— y4EHBIN-
BHH}I/I[IKJ'IOHCHI/ICT bu6mmoreka [IOK
20 0606 ’ 17.11 https://m.edsoo.ru/ff
OOIICHHC 1 0d40c4
CUCTEMATHU3ALIUS
3HAHUU
KonTpoabnas
pa6ora Nel no bubnmoreka [JOK
21 TeMe «BemecTBa 19.11 https://m.edsoo.ru/ff
M XUMHYeCKHe 0d4290
peaxKiuumn»
Bo3nyx — cMech
ra3zos. Cocras
Bosayxa. Knciopox bubmuorexa [JOK
22 . }iCXM'eHT " P 24.11 https://m.edsoo.ru/ff
5 0d448e
MIPOCTOE BEIIECTBO.
O30H
dusuyeckue u
XUMHUYECKUE
CBOMCTBA
KUCIOpOIA bubmuorexa [JOK
23 ( P 26.11 https://m.edsoo.ru/ff
PCAKLHH 0d4614
OKHCJICHH,
ropenue). [lonsarue
00 oxcHaax
Croco0bl
MOJTYYCHUS
KHCIIOpOJia B bubnnoreka [JOK
24 nabopaTopuu U 01.12 https://m.edsoo.ru/ff
MIPOMBIIUIEHHOCTH. 0d497a
[IpumeHenne
KHCIIOpOJa
TennoBoil s ekt
XAMHUYECKOU
€aKIIMH, IIOHITHE
g 1 bu6mmoreka [IOK
25 03.12 https://m.edsoo.ru/ff
TEPMOXUMHUYECKOM 044790
ypaBHEHUH, YK30- U E—
SHAOTEPMUYECKHUX
peaKIusax
Tomnuso (HedTh, bubnmoreka [JOK
26 yroJib ¥ METaH). 08.12 https://m.edsoo.ru/ff

3arpsi3HeHuE

0d4c4a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

BO3]1yXa, CITIOCOOBI
€ro
IPEIOTBPAIICHHS

[IpakTnueckas
pabota Ne 3 o

teme «llomydyeHue bubnmoreka [JOK
27 U cobupanue 10.12 https://m.edsoo.ru/ff

KHUCJIOpOJa, 0d4ae2

U3y4YEHUE ero

CBOMCTB»

Bonopon —

AJIEMEHT U MPOCTOE bubmuorexa [JOK
28 BEIIIECTBO. 15.12 https://m.edsoo.ru/ff

Haxoxnenue B 0d4ddo

IpUpPoJIe

duznueckue

xmccie utorea L1OK
29 17.12 https://m.edsoo.ru/ff

BONOpOAd. 0d4ddo

[Ipumenenne -

BOZIOpOA

ggﬁ;gg;;ﬂ bu6mmoreka [IOK
30 22.12 https://m.edsoo.ru/ff

BOJIOpOJA B 0d50d2

nabopaTopuu -

IIpakTrueckas

pabota Ne 4 o

teMme «[lonyuenue bubnuorexa [IOK
31 U cobupanue 24.12 https://m.edsoo.ru/ff

BOJIOpO/IA, 0d4ddo

M3y4YEHUE €ro

CBOMCTB»

Momnsipabiii 00bEM bubmmoreka [JOK
32 ra3oB. 3aKOH 29.12 https://m.edsoo.ru/ff

ABoraapo 0d4f42

Brerancnenus

00BEMa,

KomraceTsa bubanoreka [IOK
33 Betliectsa rasa 1o 12.01 https://m.edsogru/ff

€ro U3BECTHOMY 0d542e

KOJIMYECTBY

BEIIECTBA WUIIN

00BEMY

Brerancnenns

00BEMOB Ta30B I10 bubmuorexa [JOK
34 YpaBHEHUIO 14.01 https://m.edsoo.ru/ff

peakli Ha OCHOBE
3aK0HA 00BEMHBIX

0d55a0



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

OTHOILIEHUH Ia30B

dusnyeckue u

bubmuorexa [JOK

35 XUMUYECKHE 19.01 https://m.edsoo.ru/ff

CBOICTBA BOJEI 0d587a

Bona xax

pacTBOPUTEIIb. bubnnoreka [HOK
36 Hacpimennasie u 21.01 https://m.edsoo.ru/ff

HEHAaCBIIICHHBIC 0d59¢e2

PacTBOPBI.

MaccoBas omas bubmuorexa [JOK
37 BEIIIECTBA B 26.01 https://m.edsoo.ru/ff

pacTtBope 0d5b40

[IpakTueckas

paborta Ne 5 o

TeMe

«IIpurotoBieHue bubnnoreka [JOK
38 pPacTBOpPOB C 28.01 https://m.edsoo.ru/ff

onpeenéHHOoN 0d664e

MaccoBOM foJiei

PacTBOPEHHOTO

BEII[ECTBA»

O6o0meHue u

noBroperc 10 BuGamorera L1OK
39 02.02 https://m.edsoo.ru/ff

«Kucnopoay. 0d6342

«Bomopo». -

«Bona»

KonTpouabnas
40 padota Ne2 no 04.02

Teme «Kucaopon.

Boxopoa. Boxa»

OKCHUIBI: COCTaB, bu6nmoreka [JOK
41 KJaccupukanus, 09.02 https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d5eba

ITony4yenue u

XUMHYECKHE

CBOICTBa bu6nmoreka [JOK
42 KUCJIOTHBIX, 11.02 https://m.edsoo.ru/ff

OCHOBHBIX U 0d664e

aM(pOTEepHBIX

OKCHJIOB

COOCCHTZ?H””' Bubmorexa [TOK
43 ’ 16.02 https://m.edsoo.ru/ff

KIIacCU(pUKaIus, 0d67ca

HOMEHKJIaTypa

[Toryuenue u bubnuoreka [IOK
44 XHUMUYCCKHE 18.02 https://m.edsoo.ru/ff

CBOWCTBA

0d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

OCHOBaHUH

KucnoTsl: cocras,

bubmuorexa [JOK

45 KJaccupukanus, 25.02 https://m.edsoo.ru/ff
HOMEHKJIaTypa Odfee2
[Tomyyenue u bubnmoreka [JOK
46 XUMHYECKUE 02.03 https://m.edsoo.ru/ff
CBOMCTBA KHCJIOT Odfee2
. bubnmoreka [JOK
a7 ggﬁg{(gﬁmﬁ)' 04.03 https://m.edso00.ru/00
ypa, ad9474
Comu (cpennue):
CITOCOOBI bubmuoreka [JOK
48 MOJTYYCHHUS, 09.03 https://m.eds00.ru/00
XUMHUYECKHE ad9474
CBOMCTBaA
[IpakTuueckas
pabota Ne 6.
Pemenue
AKCIIEPUMEHTAIIbH bubnnoreka [JOK
49 BIX 3aJ1a4 I10 TEME 11.03 https://m.edso0.ru/00
«OcHOBHBIE ad9b7c
KJIaCcChI
HEOPTraHUYECKHUX
COEIUHEHUI)
I'eneTnueckas
CBSI3b MEXKIY bubnnoreka [JOK
50 KJIaccaMu 16.03 https://m.edso00.ru/00
HEOPraHUYECKUX ad9a50
CO€IUHEHHUI
T'enernueckas
CBSI3b MEXKIY bubnnoreka [JOK
51 KJaccamu 18.03 https://m.eds00.ru/00
HEOPraHUYECKUX ad9a50
COeTMHEHNN
0O0001eHue u
CHCTel\fa,,TmauHH bu6mmoreka [IOK
52 ;HH?CTS Ocrogrbic 30.03 https://m.edso00.ru/00
ad9ch2
HEOPTraHUYECKHX
coequHeHuin"
KonTpouabnas
padora Ne3 no
53 Teme "OCHOBHBIE 01.04
KJIaCChI
HEOPraHu4ecKHX
coequnenui"
54 [TepBble MOMBITKN 06.04 bubnuoreka [IOK

KI1acCU(UKaIUN

https://m.edso0.ru/00



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ada52c

XUMHYCCKHX
3JIEMCHTOB.
[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cHcTeMa
XUMHYCSCKHUX
anemenTtoB /. U.
Meuneneesna.
[Iepuonsl, rpynmsl,
MO PYIIIbI

adab2c¢

CTpoeHue aTOMOB.

bubmuorexa [JOK

95 CocraB aTOMHBIX 08.04 https://m.eds00.ru/00
snaep. N3oTomsl ada342
Ctpoenue
AJIIEKTPOHHBIX
000JI0YEK aTOMOB bu6mmoreka [IOK
56 9JIEMEHTOB 13.04 https://m.edso00.ru/00
Ilepronnueckon ada6bc
cucrtemsl /1. H.
MeneneeBa
XapakTepucruka
XUMHYECKOTO
3JIEMEHTA 10 €T0 bu6mmoreka [IOK
57 MTOJIO’KEHUIO B 15.04 https://m.edso00.ru/00
Ilepronnueckon ada824
cucreme /1. H.
MeneneeBa
3HaueHue
Ilepuonuueckoro
3aKOHA JIJIs
bu6nmoreka [JOK
58 E?;ii;iil{zyﬁl 1 20.04 https://m.edso0.ru/00
el ada96e
Mennenee —
Y4€HBII, IEAATOT U
rpaKJIaHUH
DIEeKTpOOTpULIATET
BHOCTHh aTOMOB Brbmaozexa [OK
59 HMAYCCKIX 22.04 https://m.eds00.ru/00
adaab8
3JIEMEHTOB
bu6mmorexa [IOK
"
60 X;ﬁ;{zﬂ — 27.04 https://m.eds00.ru/00
e CcBA3 adac34
KoBanentHas bu6mmorexa [IOK
61 NOJIIpHAst 29.04 https://m.edso00.ru/00
XUMHYECKAS CBA3b adaab8
62 KoBanenTHas 04.05 bubmuorexa [JOK

HCMOJIsIpHAad

https://m.edso0.ru/00



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9

XHUMHUECKas CBI3b adaab9
Xumuueckast bubmuorexa [JOK
63 cBsa3by. CTeneHb 11.05 https://m.eds00.ru/00
OKHUCJICHUS adae28
OKHUCIIUTEIIBHO- bubmuoreka [JOK
64 BOCCTAaHOBUTEIbHBI 13.05 https://m.eds00.ru/00
€ peakiuu adb076
KonTpoabsnas
padota Ned4 o bubnnoreka [HOK
65 Tteme «CTpoeHue 18.05 https://m.edso0.ru/00
aToMma. adb076
XumMmudeckas CBs3b
OKHCIHTCIN 1 bubmuoreka [JOK
66 20.05 https://m.edso00.ru/00
BOCCTAaHOBUTEIIH adb486
O06o0061IEHNE U
e Sumorea 10K
67 25.05 https://m.edso0.ru/00
«CTpoeHue aroma.
adb33c
XHUMHU4YecKast
CBSI3bY
68 O6o0meHue u bubmuorexa [JOK
CHCTEMAaTHU3alIHs 27.05 https://m.edso0.ru/00
3HAHUMN ad9ch2
OBUIEE
KOJIMYECTBO
YACOB 11O

I[TPOT'PAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

IHOYPOYHOE INIVTAHUPOBAHUE XUMMUSA

9 KJIACC
Ne KoanuectBo yacoB Mara DJIeKTPOHHbIE
n/  Tema ypoka Bce  Kourpoabn IIpakruuec  H3y4YeH i ppopbie
Il ro ple padoTbl  KHMe padoThl  HA obpasoparebHble
pecypchl
NHcTpykTax no
O/TuT/b.
[Tepuonnueckuii
3aKOH. but6mmoreka [IOK
IIepnonnueckas 1 01.09 https://m.edsoo.ru/00adb5
chcTeMa e
XUMHYECKUX
anemenToB 1. U.
Menpeneena.
3aKOHOMEPHOCTH
B U3MEHEHUHU
CBOICTB bu6nmorexa LIOK
XUMHYECKUX 1 03.09 https://m.edsoo.ru/GNJPE
3IIEMEHTOB ROFB
MEPBBIX TPEX
MEPUOJIOB
Knaccudpukanus
1 HOMEHKJIaTypa
HeopraHquczEIx bubmuoreka [JOK
) 1 08.09 https://m.edsoo.ru/00adb7
BEILIECTB: 02
OKCHU/IBI,
OCHOBaHHMS.
Knaccudukanms
1 HOMEHKJIaTypa bubnnorexa [JOK
HEOPraHUYECKUX 1 10.09 https://m.edsoo.ru/00adb7
BEIIECTB: e2
KHUCJIOTHI, COJH.
Bunaer
XAMHYECKON bubnmorexa LIOK
CBSI3U 1 THUIIBI 1 15.09 https://m.edso0.ru/00adb0
KPUCTAJUTMYECKHU 76
X PEIETOK
:;;{BiTquCKaﬂ bubmuorexa [{OK
1 17.09 https://m.edsoo.ru/00ad9a
HEOPTaHUYECKUX 50
BEILIECTB.
KonTpoabnas
padora Ne 1 mo
TeMe
«IloBTOpenune n 1 1 22.09
yrayoJjenune
3HAHUM

OCHOBHBIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50

pa3aenoB Kypca

peaKkuid.

8 kiaacca»
Knaccudukanus
XUMHYECKUX bubmuorexa [IOK
8 peaxiui mo 24.09 https://m.edsoo.ru/00adbc
Ppa3IMYHBIM b0
MpU3HAKaM
Tlonsarue o
CKOPOCTH
€CKoli
ngg;ﬂ . bu6nmoreka [IOK
9 %ommé o 29.09 https://m.edsoo.ru/00adbe
9a
TOMOT'E€HHBIX U -
TeTePOreHHBIX
peaKIusIx
Ilonsarue o
XUMHAYECKOM
aBHOBECUU.
I&)aKTO i bubnunoreka LIOK
10 Bﬂﬂﬂmﬁlﬂ’e a 01.10 https://m.edsoo.ru/00adc2
8c
CKOpOCTh T
XUMHUYECKOMN
peakuuu
Croco0
CI\I/[IGIHGHII);H bubnuoreka [IOK
11 NHMIECKOro 06.10 https://m.edsoo.ru/00adc?
8c
paBHOBECHS. _
OKHUCITUTEITbHO- bubmmoreka IIOK
12 BOCCTAHOBUTEID 08.10 https://m.edsoo.ru/00adca
HBIE pEaKIUU de
OKUCIUTEIHLHO-
BOCCTaHOBUTEIbH bubnmorexa LIOK
13  ble peaknuy, 13.10 https://m.edsoo.ru/00adcd
pelieHue 68
YIPaXKHEHUH.
O06001IeHNe "
CHCTEMATH3ALIS
. but6mmorekxa [IOK
14 fg?;;lﬁqllzg;re 15.10 https://m.edsoo.ru/00add4
48
peaknuy B -
pacTBopax»
KonTpoabnas
abora Ne2 no
EeMeT 1 bubnunorexa LIOK
15 XUMIYecKHe 20.10 https://m.edsoo.ru/00add5
ds
peakuuu B -
pacTBopax»
Honnrlie bu6nunorexa LIOK
16 ypaBHEHHS 22.10 https://m.edsoo.ru/00add8

b2



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

Teopus

3IEKTPOJIUTHYEC
KOt bubmuorexa [JOK
17 JMCCOIHAIINH. 05.11 https://m.edso0.ru/00add9
CuibHbBIE U d4
cia0Oble
AJIIEKTPOJIUTHI
XuMmudeckue
CBOMCTBA KUCIIOT
1 OCHOBaHUH B
CBETE bubnunorexa LIOK
18 MPEACTABICHUI 10.11 https://m.edsoo.ru/00addd
00 12
AIICKTPOJIUTHYEC
KoM
JIHACCOLIAAIAN
XUMHYECKHE
CBOICTBA CoOJIci
rB[;:;zTeaBneHHﬁ bubnuorexa [IOK
19 12.11 https://m.edsoo.ru/00addd
06 12
AIEKTPOJIUTHYEC
KOH
JIACCOIHAIAN
ToHsTHE o bubnunoreka LIOK
20 N 17.11 https://m.edsoo.ru/00addb
TUAPOIHN3E COJIer fa
[IpakTrueckas
pabota Ne 1. bubmuoteka [IOK
21 «Pemenue 19.11 https://m.edsoo.ru/00adde
9KCIEPUMEHTAITH c0
HBIX 337349
O61mmas
KapRKTeplCTIG Busotexa LIOK
22 24.11 https://m.edsoo.ru/00addf
XI/II\EI/I‘IGCKI/IC e
CBOICTBa Ha
puMepe XJIopa
XII0pOBOAOPOL.
Consnaas
KHCIIOTA, bubnunorexa LIOK
23 XAMUYECKHE 26.11 https://m.edsoo.ru/00adel
CBOWCTBa, 04
MOJTy4YeHUE,
MIPUMEHEHHE
IIpaxTrueckas
paborta Ne 2 o bubnmnorexa [JOK
24 TEME 01.12 https://m.edsoo.ru/00ade3
«ITonyuenue 48

COJITHOM



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

KHCJIOTHI,
n3y4yeHue eé
CBOMCTBY

25

Brrancnenus no
YpaBHEHUSIM
XAMHUYECKHUX

peakuuii, eciiu 1
OJVH U3

peareHTOB J1aH B
H30BITKE

03.12

bu6nmoreka [IOK
https://m.edsoo.ru/00ade4
88

26

27

28

29

30

O61as
XapaKTePUCTHKA
3iieMeHToB VIA-

TPYIIIIBI
AJIOTPOIIHBIE
MoaubUKaIIH

CEpBHI.

Haxoxxnenue

cepsl U €€ 1
COCTUHEHUN B

MIPUPO/IE.

XUMHYECKHE

CBOMCTBA CEpBI
CepoBopopon,
CTpOCHHUE,

(buznveckue u 1
XAMUYCCKHE

CBOICTBa

Oxcuppl cepsl.
Cepnas kucnora,
¢buznyeckue u
XUMHAYECKHE
CBOICTBA,
IpUMEHEHHE

XnMuyeckme
peakuuu,
JIeKaIie B
OCHOBEC
MIPOMBIIIIICHHOT
0 cnocoba
MOTyYEHUS
cepHOM 1
KHCJIOTHL.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY KaroIlen
Cpenbl
COCIMHECHUSIMH
Cephl

08.12

10.12

15.12

17.12

22.12

bubnunoreka LIOK
https://m.edsoo.ru/00ade6
4a

bubnunoreka LIOK
https://m.edsoo.ru/00ade6
4a

bubnunoreka LIOK
https://m.edsoo.ru/00ade8
02

bubnmorexa LIOK
https://m.edsoo.ru/00adea
28

but6mmorekxa [IOK
https://m.edsoo.ru/00adec
8a

31

Brraucienue 1

2412

but6mmorekxa [IOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

32

33

MAacCOBOM J0JIH
BBIXOJ1a
MPOIyKTa
peakiumn

Oomas
XapaKTepUCTHKA
snemeHToB VA-
rpynmsl. A30T,
pacrnpocTpaHeH! 1
€ B IpUpoJe,
¢busnyeckue u
XUMHYECKHE
CBOICTBA

AmMMMak, ero
(dbuznveckue u
XUMUYCCKHE
CBOICTBA,
MOJTyYeHUE U
MIPUMCHCHHE

29.12

12.01

https://m.edsoo.ru/00adec
8a

bub6nmoreka [IOK
https://m.edsoo.ru/00adee
ab

bubnunoreka LIOK
https://m.edsoo.ru/00adf0
04

34

[IpakTuueckas

pabota Ne 3 o

TeMe

«Tommyuenne 1
aMMHaKa,

M3y4YEHUE ero

CBOWCTB»

14.01

bubnunoreka LIOK
https://m.edsoo.ru/00adfl
80

35

AzoTHas

KHMCIIOTa, €€
¢busnueckue u 1
XUMHYECKHE

CBOMCTBa

19.01

bu6nmorexa LIOK
https://m.edsoo.ru/00adf3
06

36

Hcnonn3oBanme
HUTPATOB U
coJIeil aMMOHUS
B Ka4eCTBE
MI/IHepaJ'IBHI)IX
yIoOpeHuit.
Xumudaeckoe
3arpsi3HEHUE
OKpYy>Karoleu
Cpelibl
COCIMHCHUSIMU
azoTa

21.01

bubnmorexa LIOK
https://m.edsoo.ru/00adf5
18

37

docdop. Oxcun
docdopa (V) u
bochopnas

KHCIIOTA, 1
¢buznyeckue u
XUMHAYECKHE

CBOMCTBA,

26.01

bubnunorexa LIOK
https://m.edso0.ru/00adf6
8a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

MIOJIy4YEHHUE

Hcnonb3oBanue
docdaros B
KauecTBe
MUHEPAIBbHBIX Bu6muotexa [JOK
38 ya0OpeHUi. 28.01 https://m.edsoo.ru/00adfc
3arpsi3HeHue 20
MPUPOAHOMN
Cpelibl
dhocharamu
Yraepon,
EZCIEEEETOI;HGHH bu6nmoreka [IOK
39 ’ 02.02 https://m.edsoo.ru/00adfd
buznveckne u 9c
XUMHYECKHE
CBOICTBA
Oxkcuabl
yriaepona, ux
buznveckne u
sccre Busmorera LIOK
40 04.02 https://m.edsoo.ru/00adfe
DKOJIOTUYECKHUE be
poOIIEMBI, _
CBSI3aHHBIE C
OKCHJIOM
yraepoaa (1V)
VYronbHas bubmmoreka IIOK
41 KHCJIOTA U €€ 09.02 https://m.edso0.ru/00ae00
coun 6¢c
[IpakTrueckas
pabota Ne 4 o
TeMe
"Ilonyuenne bubmuoteka [IOK
42 YTJIIEKUCIOTO 11.02 https://m.edsoo.ru/00ae02
rasa. re
KauecTBennas
peaxius Ha
KapOoHaT-NOH"
[TepBoHavyaIbHBI
¢ nowrin o0 BuGmorera LIOK
43 16.02 https://m.edsoo.ru/00ae05
BeleCTBaX KakK O le
COCTMHEHUSIX
yriaepoja
KpeMHuit i ero bubmuoreka [{OK
44 18.02 https://m.edsoo.ru/00ae08
COCTUHEHUS 0a
[IpakTuueckas bubmuoteka [IOK
45 pabota Ne 5. 25.02 https://m.edsoo.ru/00ae0b

Pemenue

2



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

46

AKCIIEPUMEHTAIb
HBIX 3aJa4 110
TEeMe
«Baxxneimue
HEMETaJlJIBl M UX
COCIIMTHECHMUSI

KonTpoabHas
padora Ne3 nmo
TeMe
«BaxHeiimme
HEMeTAJLIbI U
HX COeIMHEHHUsD)

02.03

bubnunorexa LIOK
https://m.edsoo.ru/00ae0e
18

47

O61as
XapaKTePUCTUKA
XHUMHYCSCKHX
3JIEMCHTOB —
METaJJIOB.
Merannnueckas
CBS3b U
MeTaJUTHYeCKas
KpUCTaJUTMYeCKa
s peLIETKA.
duznueckue
CBOICTBaA
METaJJIOB

04.03

bubnunoreka LIOK
https://m.edsoo.ru/00ael0
3e

48

XUMHYECKHE
CBOICTBa
METAaJIOB.
DNEeKTPOXUMHUYIE
CKUH P
HaIpsHKEHUN
METaJIJI0B

09.03

bubmmoteka IIOK
https://m.edsoo.ru/00aell
56

49

OO6urue crmocoObl
MOJTyYEHUS
METaJJIOB.
CIuiaBbl.
Breraucnenus 1o
ypaBHEHUSIM
XUMHYECKHAX
peakuuii, eciu
OJINH U3
peareHToB
COJICPKUT
puMecu

11.03

but6mmorekxa [IOK
https://m.edsoo.ru/00aell
56

50

Ilonsarue o
KOppO3HH
METAJIOB

16.03

bu6nunorexa LIOK
https://m.edso0.ru/00ael2
78

51

Ilenounrie
METaJIbI

18.03

bu6nunorexa LIOK
https://m.edsoo.ru/00ael4
b2



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

Okcuasl u bubnuorexa [JOK
52 TUJIPOKCH/IbI 30.03 https://m.edsoo.ru/00ael4
HATPHA ¥ KaIus b2
€JI0OYHO3EMEND
Eile METAIUIBL — bubnuorexa [IOK
53 — 01.04 https://m.edsoo0.ru/00ael5
e8
MarHuu. -

54 Baxneiimme bubnunorexa LIOK
COETUHEHUSI 06.04 https://m.edsoo.ru/00ael5
KaJablLus e8
JKécTtrocTh BOMBI bubnuorexa [IOK

55 H CIIOCOOEI €6 08.04 https://m.edsoo.ru/00ael8
YCTPaHEHUS 86
[IpakTnueckas

abora Ne 6 o
IT)eMe bubnunoreka LIOK
56 S CTKOCTE 13.04 https://m.edso0.ru/00ae18
86
BOJbI U METOJBI T
e€ ycrpaHeHus"
O0600611eHE U
cUcTEMaTHU3alHs
SHAHMI t bubmuoreka [{OK
57 (EIIOUHbIE 1 15.04 https://m.edsoo.ru/00aela
e8
LIEJIOYHO3EMEITD =
HBbIE METAILIBIY.
bubnmorexa LIOK
58 AmroMuHuH 20.04 https://m.edsoo.ru/00aelc
64
AMmdboTtepHbie
CBOqﬁ)CTBE oKcHaa bubmorexa LIOK
59 N — 22.04 https://m.edsoo.ru/00aelc
64
AITFOMUHUS -
bubnmorexa LIOK
60 Keneso 27.04 https://m.edsoo.ru/00aeld
86
Oxcupl,
L — bubmmoreka IIOK
61 comu xenesa (11) 29.04 https://m.edso0.ru/00ae35
6
u xene3a (1) =
[TpakTnueckas
pabota Ne 7.
Pemenue
AKCIIEPUMEHTAIh

62 HBIX 3a1a4 110 04.05
TEME
«Baxuenmnue
METAJUIBI U UX
COEIMHEHUS

63 Beruucnenus no 06.05 bubnunoreka LIOK

YpaBHEHUSIM

https://m.edso0.ru/00ae3d



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
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XAMUYCCKHUX
peakuuii, eciiu
OJVH U3
peareHTOB J1aH B
HU30BITKE UJIN
COJICPKUT
MIPUMECH.
Breraucnenus
MacCOBOH J0JIU
BBIXOJIa
MPOJIYKTa
peakiumn
XHUMHYECKOE

64 3arpsi3HEHUE
OKpYy>Karolen
Cpelbl.

11.05

bubnuoreka [{OK
https://m.edsoo.ru/00ae3f
50

BemectBa u
Marepuaibl B
HOBCEIHEBHOM
’KM3HH YeI0BeKa

65

O06o0061IeHuE U
CHCTEMAaTHU3aLH
3HAaHUH
«Baxnenmue
MeETaJUIbl U UX
COCTUHEHHUS

66

13.05

18.05

bubnunoreka LIOK
https://m.edsoo.ru/00ael?7
50

KonTpoabnasn
padora Ned no
TEMe
«Baxkueitmmue
MeTaJLJIbI U UX
coeTMHEHUsD)

67

Ponp xumuu B
68 pelieHnn

JKOJIOTHYECKUX

npobiem

OBILEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68

20.05

25.05

bubmmoreka IIOK
https://m.edsoo.ru/00ae3f
50



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOMU

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NMpoBEPAIEMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
oOpa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATUA»

11

pacKpblBaTh CMBICT OCHOBHBIX XMMHUYECKMX IOHATHH: aToM,
MOJIEKYJ1a, XHUMHUYECKUH DIIEMEHT, IPOCTOE BEILECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOJIHAs U HEOAHOPOJHAs), BaJCHTHOCTb,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJsSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas JOJs XMMHUYECKOIrO
9JIEMEHTa B COCIUHEHUH, MOJISIPHBIA OO0BEM, XUMHUECKAs PEaKIIHs,
KiIaccuuKkanus — peakuMid:  peakUUM — COEAMHEHUs,  PeaKkLuu
pasjoKeHus, peaklUUy 3aMEUIeHMs, peakuuu oOMeHa, 5K30- U
SH/IOTEPMHUECKUE DPEAKLUHU, TEMI0BOH 3(PQEKT peakuuu, pacTBop,

MaccoBas J10JIs BellecTBa (MPOIICHTHAsT KOHIIEHTpAIlHs) B pacTBOpE

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MIOHATHH W

MNPUMCHATH 5TU IMOHATHUA IIPHU OIIMCAaHHUU BCIIECCTB U UX npeBpameHI/Iﬁ

13

HCIIOJIb30BATh XHUMUYCCKYIO CHMBOJIUKY IJId COCTAaBJICHHUA (I)OpMyJ'I

BCIICCTB U ypaBHeHPIfI XHUMHUYCCKUX peaKHI/Iﬁ

14

PaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCcChI BCUICCTB,
IMOCTOsIHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIO  Y4YC€HHUA, 3aKOHa

ABorajzipo

15

OIpEACIIATh BaJICHTHOCTbD aTOMOB DJICMCHTOB B 6I/IHapHI)IX

COEIMHEHUSIX

1.6

KJIaCCU(PHUIUPOBATh XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY 3P deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYHO H MOJIAPHYIO MAaCChI

BCIICCTB

18

BBIUUCIISATH MAacCOBYIO JIOJIF0 XHMHYECKOTO 3JIeMeHTa 1o Qopmylie

COeTUHEHMUS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIFO BECIICCTBA B paCTBOPC




1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbIE METO/IbI MO3HAHUS — HAOIIOCHUE,
U3MEpEeHUe,  MOACTUPOBaHME,  OKCIEPUMEHT  (peajbHbIi U

MBICJIEHHBIN )

[To Teme: «Baxxnenmume npeacTaBUTENN HEOPraHUYECKUX BEILIECTBY

2.1

PacCKpbIBaTb CMBICII  OCHOBHBIX  XHUMHWYCCKHUX TTOHSITHIA: OKCHA,

KHCJI0Ta, OCHOBAaHUE, COJIb

2.2

OIpECACIIATh MPUHATICKHOCTE BCHICCTB K OHpC,Z[CJ'IéHHOMy KJI1acCy

coeuHEeHui o popmynam

2.3

KJ'IaCCI/I(i)I/IL[I/IpOBaTB HEOPraHN4€CKHEC BCIICCTBA

24

XapakTepu3oBaTh  (OMHMCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA
BEILIECTB Pa3IMYHBIX KJIAcCOB, MOATBEPKIas OMHCAHHE MPUMEpPaMU

MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI

2.5

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B  3aBHCHMOCTHU OT HX
Ka4YCCTBCHHOI'O COCTaBa, BO3MOYKHOCTH IIPOTCKAHUA XHMHUYCCKUX

HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

cleoBaTh MpaBWJIaM TIOJMB30BAaHUS XUMHUYECKOW TIOCYlOH H
nabopaTopHbIM 00OpYIOBaHUEM, a TaKXKe IMpaBUiIaM OOpalIeHHs C
BEIIECTBAMH B COOTBETCTBUHM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
mabOpPaTOPHBIX XUMHUYECKUX OIBITOB MO TMOMYyYEHUIO M COOMPAHUIO

ra3oo0pa3HbIX BELIECTB (BOJOpPOJAA M KHUCIOPOAA), HMPUTOTOBICHUIO

pacTBOpOB € ONPEACIEHHOM MacCOBOWM JOJIEM PacTBOPEHHOTO
BCIICCTBA, IJIAHUPOBATDH U MPOBOANTE XUMHUUYCCKHUEC SKCIICPUMCHTEI 110
pacro3HaBaHUIO pPAcTBOPOB IIEIOYEH © KHUCIOT C MOMOUIBIO

WHIUKAaTOPOB (JIakMyc, peHoIPTaIenH, METUIIOPAHK U IPYTHE)

2.7

IIpOBOAUTD paC‘{éTLI 10 YPpaBHCHUIO XUMHUYECKOH pcakunuun

[To Tteme: «llepuommueckuii 3axkoH u Ilepuoanueckass cucrema
xumuyeckux snemeHToB Jl. WM. MenneneeBa. CTpoeHue aToMOB.

Xumuyeckas cBA3b. OKMCIUTETbHO-BOCCTAHOBUTEIBHBIEC PEAKIIAN)

3.1

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSTHH: SIp0O aToMma,
JIEKTPOHHBIA CJIOM aroMa, aToMHas OpOMTaldb, pajuyc aToMa,
XUMHYECKas CBA3b, IMOJISIpHAs W HEMOJsApHas KOBAJCHTHAs CBS3b,
ANEKTPOOTPHUIIATENILHOCTh, HOHHAsl CBSI3b, MOH, KaTHOH, AaHHOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHUYCECKUE IJIEMECHTBI




3.3

OINKCBIBATh U XapakTepu3oBaTh TaOnuuHyro ¢Gopmy Ilepnonnueckoi
CHCTEMbl XMMHUYECKHMX 3JEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHas
noarpynna (Arpynma)» u «mobounas mnoxarpymnma (brpymnma)y,

«MaJIple» U «OONbIIHEY IEPUOIBI

3.4

packpeiBaTh cMbica Ilepuoamueckoro 3axkona [[.M. Menneneesa:
ACMOHCTPpHUPOBATH NIOHUMAHUC Hepnoanqecxoﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYECKHX DJJIEMEHTOB OT UuX TnojiokeHus B Ilepuonmueckoit

CUCTCEMC

3.5

COOTHOCHTh  00O3HAueHMs, KOTOpblE HMEITCA B  Talnuie
«Ileppuoguyeckass  cucreMa  XUMUYeCKHX  dnemeHToB  J[.U.
MeHieneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsj sApa, oOliee 4ucIo

AJIEKTPOHOB U PACIIPEIEICHUE UX 10 3JIEKTPOHHBIM CII0SIM)

3.6

OIpCACIATh CTCIICHb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHI>IX

COCAMHCHUAX

3.7

OIIpCACIIATE BU XHMHYECKOH CBSI3H (KOBaJ'IeHTHaH n I/IOHHaﬂ) B

HCOPraHUYCCKUX COCIUHCHUAX

9 KJIACC




Kon
NPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTAThHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1

Ilo Teme: «BemiecTBO U XUMHUYECKast PCaKuuAa»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSTHUH: pacTBOp,
ANEKTPOJIUTBI, HEBJIEKTPOJIUTHI, 3JIEKTPOIMTUYECKAS TUCCOLMALUSA,
peakiMy HMOHHOIO OOMEHa, KaTajau3aTrop, XUMHUYECKOE pPaBHOBECHE,
oOparumble u HeoOpaTumble peaxuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE peaxiuy, OKHCIIUTEIIb,
BOCCTAHOBUTENIb, OKHUCIIEHME M BOCCTAaHOBJICHUE, aJUIOTPOIMI,
aMpOTepHOCTh,  XMMHUYECKas  CBA3b  (KOBAJEHTHas, MOHHAaf,
METaJlJIn4yecKas), KpHUCTaJUIMYecKas peleETKa, CIUIaBbl, CKOPOCTh

XUMHUYECKOU pCaKnuu

1.2

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHH U

IMPUMCHATH 3TU MOHATHUA TP OIIMCAHNU BEIIECCTB U UX HpeBpameHHP’I

13

COCTaBJISAITh YPABHEHMS 3JIEKTPOIMTUYECKON TUCCOLMALMU KHUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKpPAUIEHHBIE YPABHEHUS PEaKIMM

HOHHOro oOMeHa

14

PaCKpBIBATE CYHIHOCTb OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

MIOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOT0 OanaHca 3TUX peakuil

15

IIpOBOAUTD paC‘{éTBI 110 YPpaBHCHUIO XUMHUYECKOH pcakunuun

Ilo Ttemam: «Hemeramnpl W UX coenuHeHUsI» U «MeTawibl U HX

COEIMHEHUS)

2.1

XapaKTCPU30BaATh (OHI/ICLIBaTL) O6H_II/IC u CHCI_[I/I(I)I/I"IGCKI/IG XHUMHUYCCKUC
CBOMCTBA IMPOCTBIX M CJOXKHBIX BEIICCTB, IMOATBEPKAAsd ONHMCAHHC
npuMEpaMu MOJICKYIIIPHBIX U HOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIIUX

XUMHUYCCKUX pCaKL[I/Iﬁ

2.2

COCTaBJISITh YPAaBHCHUS peaKuHﬁ, MOATBCPIKAAOINIUX CYIICCTBOBAHUC

TCHETHUYECKOM CBSI3U MCXKIAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHMOCTHU OT UX CTPOCHMU,
BO3MOXHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpaHIeHI/Iﬁ B pas3IM4YHBIX

YCIIOBUSIX

2.4

CI€IOBAaTh MPAaBWJIAM  IOJb30BAHMS  XUMHUYECKOHM TOCYIOM H
Ja00paTOpHBIM 00OPY/IOBAHMEM, a TAKXKE TpaBUiIaM OOpaIIeHHUS C

BCIICCTBAMHU B COOTBCTCTBHU C HUHCTPYKHOUAMU 110 BBIIOJHCHUIO




1a00PaTOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO M COOMpPaHUIO

ra3o00pa3HbIX BELIECTB (aMMHUAKa U YTJIEKHCIIOrO rasa)

MIPOBOJUTH PEAKLUH, IMOATBEPXKAAIONIME KadeCTBEHHBIM COCTaB

Pa3JIMUHBIX BCHICCTB: PpacCllO3HABAaTb OIBITHBIM HyTCM XJopuna-,

2.5 Opomun, womua,  kapOonart, Qocdar, cumukar, cynabdar,
TUAPOKCUIUOHBI, KaTHOHBI aMMOHMS, MOHBI M3YYEHHBIX METAJIOB,
MPHUCYTCTBYIOIIKE B BOJHBIX pAaCTBOPAX HEOPraHMUECKUX BEILIECTB

3 ITo Teme: «XuMHSA U OKpYyKaroLas Cpera»

31 pacKpbIBaTb  CMBICI OCHOBHBIX  XuUMHYeckux noHstui: [IJIK

' BEILIECTBA; KOPPO3HUsI METAIIOB
MPUMEHATh OCHOBHBIC ONEPAIMU MBICTUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHUHTE3, CpaBHEHWE, O0000IIeHHEe, CHUCTEMATH3AIHIO,

"’ BBISIBJICHHE MPUYUHHO-CICACTBEHHBIX CBA3€M — U1  M3y4YEHUS

CBOMCTB BC€IICCTB M XHMHUYCCKUX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC
MCTOAbI IIO3HAHUA — Ha6.]'IIOI[eHI/Ie, HU3MCPCHUEC, MOJICIIMPOBAHUC,

9KCIIEPUMEHT (peabHbIN U MBICJICHHBII)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COiePKAHMS

1

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4YEJIOBEKAa. XHMMHS B CHCTEME HayK.
Tena u BemectBa. dusnyeckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHE

BCIICCTB

1.2

IlonsTue o METOJaxX IIO3HaHUsA B XMMHH. Yucteie BC€IICCTBA U CMCCH. Croco0bI

paszaeneHus cMecen

13

ATOMBI W MOJICKYIJIBI. Xumuueckne djieMeHThl. CHMBONBI  XMMHYECKHX

3JICMCHTOB. HpOCTHe H CJIOKHBIC BCIIICCTBA. ATOMHO'MOJ’IeKy.]'U{pHOC Y4C€HUC

14

Xumnueckas Gopmyina. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH
IOCTOSIHCTBA ~ cocTraBa  BemiecTB.  OTHOcUTENbHAas ~ aTOMHas — Macca.
OTtHocuTenbHas MOJIEKYJIIpHast Macca. MaccoBast 1011 XUMHUYECKOTO JJIEMEHTa

B COCIMHCHUHN

15

KonnuectBo BemectBa. Monb. MonsipHasg Macca. B3aumMocBsI3p KOJIM4eCTBa,
Macchl M YHWCla CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mo Qopmynam

XUMHYECKHUX COCTUHECHUM

1.6

@u3nyecKkue U XMMHUYECKHUE SBICHUS. XMMHUYECKas peakuus U €€ IPU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XMMHUUecKHe ypaBHeHUs. Knaccudukanus

XUMHUYCCKUX peaKI_II/Iﬁ (COCZ[I/IHCHI/IH, Pa3JI0KCHU, 3aMCIICHU, O6M€Ha)

1.7

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, C IpaBUIaMu
paboTtel B Jaboparopuu U TpuEMamMu oOpaimieHuss ¢ J1abOpaTOPHBIM
o0opy/noBaHuEM, HM3y4Y€HHE M ONHUCaHHe (PU3MYECKUX CBOMCTB 00pasloB
HEOpPTaHMYECKUX BEIIeCTB, HaOmoaeHue (Qusnueckux (TIaBICHHE BOCKA,
TasgHUE JIbJla, paCTUPAHUC Caxapa B CTYIKC, KMIICHUC W KOHICHCAlUA BO)II)I) n
XUMHYECKUX  (TOpeHHe CBEeYH, NPOKATUBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHICTBHME MeJla C KHCIIOTOW) SBIEHWW, HAOMIOIEHWEe W ONHCAaHUE
MPU3HAKOB TMPOTEKAaHMS XHUMHUUYECKUX pEaKIuil (paszmokeHue caxapa,
B3aUMO/JICIICTBHE CEpHOM KHUCJIOTHI C XJOPUAOM Oapus, pa3ioxKeHHe
ruapokcuaa meau(ll) mpu HarpeBaHUM, B3aUMOJICHCTBHUE JKelle3a C PAaCTBOPOM

conmu meau(Il), uzydenne cnocoOoB pazaeneHus cMeceit (C TOMOIIbIO MarHuTa,




(¢bunpTpoBaHUE, BBIMAPWBAHUE, TUCTUIULAIMSA, Xpomatorpadus), MpoBEICHUE
OYHMCTKH ITOBAPEHHOH COJIM, HAOIIOICHUE U ONMCAHKUE PE3YJIbTATOB MIPOBEICHUS
OTBITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3[aHHE MOeJen

MOJIEKYJI (IIIapOCTEPKHEBBIX )

Baxwnerinme rnpeacTaBuTeNM HEOPraHMUECKUX BEILIECTB

2.1

Bosnyx — cmech razoB. CocraB Bozayxa. Kucinopon — aneMeHT U mpoctoe
BemecTBo. HaxokneHue kuciopoaa B mpupoze, GU3NYECKUe U XUMUYECKUE
cBoiictBa (peakumu ropenus). Oxcunbl. I[lpumenenue kuciopoga. CrocoOb
MOJyYeHUs KHCIopoJa B JabopaTopuM M NPOMBINUIEHHOCTH. KpyroBopot

Kucnopoa B npupoje. O30H — ajlIoTponHasi MOAU(PHUKAIUS KUCIOpOia

2.2

TernoBoit a3 ekt xumMuyeckoi peakiuu, TePMOXUMHUYECKHIE YPaBHEHHSI, K30~
U DHI0TEpPMUYECKUE peakMy. ToIIMBO: yroyib U MeTaH. 3arpsi3HeHUE BO3/1yXa,

YCUJIICHUC ITAPHUKOBOT'O 3(1)(1)6KT3, paspymieHue 030HOBOT'O CJI0A

2.3

Bonopoa — anemeHnT u npocroe BemiectBo. Haxoxaenue Boiopoia B pupoe,
¢u3nuecKkne W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHUE, CIOCOOBI TOTyYCHHS.

Kucnorte! u comn

2.4

Moutsipabiii 00BEM ra3oB. Pacuérsl 1o XMMHUECKUM ypaBHEHUAM

2.5

®usnyeckue CcBoMcTBAa BOAbl. Boma kak pactBopuTedb. PacTBOpBL.
HacellienHbpie 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBass 10711 BELIECTBA B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKH3HU ueloBeka. Kpyroropor
BOJABl B TMpuUpOJE. 3arps3HEHUE NpHUPOAHBIX BoA. OxpaHa M OYHMCTKA

MIPUPOJHBIX BOJL

2.6

Knaccudukanus wneopranuueckux coeaunneHuid. Oxcuapl. Knaccudukamms
OKCHJIOB: cojeoOpa3syoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HecoseoOpa3yromue. HomeHnknarypa okcuaoB. Pu3nyeckue M XHUMHUYECKUE

CBOMCTBA OKCHJIOB. HOJ'Iy‘-ICHI/Ie OKCH 0B

2.7

OcHoBanus. Knaccudukanust ocHoBaHMHA: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HoMeHknaTypa ocHOBaHUl. DU3nUecKrue U XUMHYECKHUE CBOMCTBA

ocHoBanuil. [lomydyeHne ocHOBaHUN

2.8

Kucnotsl. Knaccuduxanus kuciaor. Homenknarypa kucinor. ®dusmnueckue u
XUMHUYecKHne cBoiicTBa KHcIOoT. Pan aktuBHOCcTH MetamiaoB H.H. bekerosa.

[Tonyuyenue kucimor

2.9

Comu. Homenkinarypa conedl. dusnuecknue U XMMHUYECKHE CBOMICTBa COJIEH.

ITonyuyenue conei




2.10

I'eneTnueckas CBA3b MCXKIY KilaCCaMU HCOPraHUYCCKHUX Coe,HI/IHCHI/Iﬁ

2.11

XUMUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OIPENEICHHE  CONCPIKAHMS
KHUCJIOpOAa B BO3JyXe, IOJlydeHHE, cOOMpaHMe, paclo3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPOJa, HAOIIOAEHNE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOIOM U
yCJIOBHS BO3HUKHOBEHUS M IPEKpallleHUs] ropeHus (1moxkapa), 03HaKOMIICHHE C
o0Opa3llaMu OKCHJOB U ONHCAaHHE WX CBOICTB, MOJy4YeHHE, COOMpaHue,
pacrio3HaBaHME M M3y4YeHHME CBOWCTB BOJOpoJa (rOpeHue), B3auMojeiicTBue
Bojopoaa ¢ okcuaom meau(Il) (Bo3MOXKHO HUCTIOIB30BAHUE BHIEOMATEPUATIOB),
HaOmozeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, MCCIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM [OJIEH pacTBOPEHHOIO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C MeETallaMd (HATPUEM M KaJlbLIUEM)
(BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEpUANIOB), OIpEAEICHUE pPacTBOPOB
KHCJIOT M IIeN0Yed C IMOMOIIbI0 HMHAWKATOPOB, HCCIEIOBaHHE OO0pa3loB
HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIacCcOB, HAOIIOJACHHE HW3MEHEHUS
OKpPAacCKM WHJIUKAaTOpPOB B pacTBOpax KHCIOT W IIeJo4Yell, H3ydeHHue
B3auMozeiictBus okcuga meau(Il) ¢ pacTBopom cepHOM KUCIOTHI, KUCIOT C
METaJUIAMM, PEAKLNN HEUTPAIU3aLMH, [I0Jy4€HHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOI0 MeTajyla JPYI'MM U3 pacTBOpa COJHM, pELIEHUE
9KCIIEPUMEHTAJIBHBIX 3aja4 1o Teme «BakHeliue Kiiacchl HEOPraHMYECKUX

COEIMHEHUN )

[Iepnonnueckuit 3akoH u [lepnoanueckas cucreMa XUMAYECKHUX JJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKas CBsI3b. OKUCIUTEIHEHO-

BOCCTAHOBUTCIIbHBIC PCAKITNU

31

HepBBIC TIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/II/I XHMHYECKHX »dJIeMeHTOB. lloHsATHE O
rpymnmnax CXOOJHBIX 3JICMCHTOB (HIGJ'IO‘IHI)IG n ICJIIOYHO3EMEIBHBIC MCTAJIbI,
TaJIOrCHbI, HWHCPTHBIC Fa3BI). 9J'ICM6HTLI, KOTOPLIC 06pa3ymT aM(bOTepHBIC

OKCHABI U TUAPOKCHIbI

3.2

[Tepnonnueckuit 3axoH. [leprognueckas cucreMa XUMHYECKUX 351eMeHToB J1.1.
Meneneena. Koporkonepunoanas u JUIMHHOTIEPHOHAS bopMbI
Ilepuonuueckoir cucreMbl XuMHuYeckux oanemeHToB JM. Menneneesa.
[Iepuonsl u rpynmbl. PU3HYECKHH CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB

nepuoaa U rpyImiibl 3JIEMCHTA

3.3

CTpOCHI/IC atroMoB. CocTaB aTOMHBIX AACP. M3oTomkl. 9HeKTp0HBI. CTpOCHI/Ie

QJICKTPOHHBIX 000JI0UE€K  aTOMOB MECPBBIX 20 XUMHYECKHX DIJIEMEHTOB




[Tepuonuueckoit cucremsl J.M. MenneneeBa. XapakTepuCTUKa XUMUYECKOTO

3JIeMEHTa 1o ero noJjioxenuto B [lepuoanueckoit cucreme [1.M. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHS paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TpYINNaM U MEPUOAM.
3nauenue Ilepuonuueckoro 3akoHa u Ileproanyueckoil CUCTEMbl XUMHYECKUX
3JIEMEHTOB ISl pa3BUTUsA Hayku U npaktuku. .M. MenneneeB — y4€Hbld U

I'paXXIaHUH

3.5

Xumuueckass cBs3b. KoBasnieHTHass (MoJispHAsT W HEMOJSIpHAsi)  CBS3b.

DIEKTPOOTPULIATETLHOCTh XUMUUECKHUX 3JIeMeHTOB. lOHHAs CBSI3b

3.6

Crenenp okucieHus. OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC pCaKkuru. HpOHGCCBI

OKHCJICHUS ¥ BOCCTAaHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMHUECKUN S3KCIIEPUMEHT: M3y4deHHe OOpa3loB BEIIECTB METAUIOB MU
HEMETAJUIOB, B3aUMOJACHCTBUE TMIPOKCHUAA LHMHKA C PACTBOPAMH KHUCIIOT U
LIEJI0YEH, NTPOBEAEHUE OIBITOB, WLUIIOCTPUPYIOIIUX MPUMEPBI OKHACIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (I‘OpCHI/IC, pPCaKIuU Pa3JI0KCHUAA, COGI[I/IHCHI/ISI)

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUSA

BemecTtBo 1 XuMHuecKkas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUYECKUX dnemeHToB J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XMMHYECKUX 3JJIEMEHTOB NEPBBIX TPEX MEPHOJOB, KW, KaJbLUHS U UX
COCIMHEHUN B COOTBETCTBHM C IIOJIOXKEHUEM JJIEMEHTOB B llepuommueckon

CUCTCMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHne BemecTBa: BUIbl XHUMUYECKOW CBSI3M. THMBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAININYECKON PEIIETKH
Y BUJIa XUMUYecKkoi cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPraHUIECKUX
BemIeCcTB (MEXKIyHApOAHAs U TpUBHAIbHAs). XUMHYECKHE CBONCTBA BEIIECTB,
OTHOCSAILUMXCA K pa3JMYHbIM  KJaccaM HEOPraHMYECKHUX COECIMHEHUM,

TCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BEIICCTB

13

Knaccuukanus XuMHYeCKUX peakLUi MO pa3InYHbIM MpU3HaKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(QeKTy, Mo

N3MCHCHHIO CTEIICHECH OKHCICHHMS XUMHYCCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




MO0 y4YacTUIO  KaTajam3aropa). OK30- W OSHAOTEPMHUYECKHE  PEaKIIvy,

TEPMOXUMHNYCCKUEC YPAaBHCHUAA. Ilousrue o CKOpPOCTH XHUMHYECKOM pC€aKkuu

14

[Tonatue 06 0OpaTHUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U IeTepPOreHHbIX peakuusax. [IoHATHe 0 XMMUYECKOM PAaBHOBECHH.
@DakTOppl, BIUAIOLIME HA CKOPOCTb XWUMHUYECKOW pEaKUUU U IOJIOKEHHE

XUMHNYCCKOTI'O PaBHOBCCHA

15

OKHUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAaKLUUH,  AJIEKTPOHHBIA  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~PpPEAKLUl C HCHOJb30BAHUEM METOza

3JIEKTPOHHOTO OanaHca

1.6

Teopus 2JIEKTPOIIMTUYECKONW IUCCOLMALUU. DJIEKTPOJIUTBHI U HEIIEKTPOJIMTHIL.
Karnonsl, annoHsl. MexaHu3M QUCCOLMALMHU BELIECTB C Pa3IU4YHBIMU BUIAMU
xumuueckoi cBs3u. Crenenb quccouuanui. CUIbHBIE U CIa0ble 3IEKTPOIUTHI.
Peakiuun voHHOro oOMeHa. YcCiIoBHS NMPOTEKaHMs PEAaKUMi MOHHOTO OOMEHa,
MIOJIHBIE U COKpALEHHbIE MOHHbIE YypaBHEHHMs peakuuid. CBOHCTBa KHUCIOT,
OCHOBAaHMH UM CcoJiell B CBeTe MpPEACTaBICHUH 00 3JIEKTPOIUTHUECKON

nucconuanuu. KayectBeHHbIe peakiiuu Ha HOHBL. [loHsATHE O TMApOIU3E cosleh

1.7

XVUMHAYECKUI DKCIIEPUMEHT: O3HAKOMJIICHHE C MOJACISIMHU KPHCTAJUIMYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMEeTalsioB (rpadura u
ajiMaza), CIIOKHBIX BELIECTB (XJIOpUIa HaTpHsl); UCCIelOBaHHE 3aBUCHMOCTHU
CKOpPOCTH XHWMHYECKOM peakluud OT BO3ACHCTBUS Ppa3IUYHBIX (PaKTOPOB;
UCCIIEIOBAaHHE  3JIEKTPONPOBOAHOCTH  PAcTBOPOB  BEILECTB,  Ipoliecca
IMCCOIMAlUN  KHCJIOT, Inenodeil u cojed (BO3MOXHO HCIIOJIb30BAaHHE
BUJIEOMATEPHAJIOB); TPOBEIEHUE ONBITOB, WIUIIOCTPUPYIOIUX MPU3HAKH
MIPOTEKAaHUs PeaKlMii HOHHOTO oOMeHa (00pa3oBaHKE OCajKa, BbIAEIEHUE ra3a,
o0pa3oBaHUe BObI); ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIX peaKIMi (TOpeHHEe, PeakUu DPA3JI0KEHUs, COeIUHEHUs);
pacro3HaBaHHe HEOPTaHUYECKUX BEILECTB C MOMOIIbI0 KAUeCTBEHHBIX PEaKIIUi

Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/la4d

HemeTamsl 1 UX COeAUHEHUS

2.1

OOmass xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKTepHbIe cTeneHu okucieHnus. CTpoeHre u (pusndeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpE XJopa
(B3auMoIelicTBUE C MeTaUlaMH, HEMETaJUIaMH, MIeIo4aMu). XIIOPOBOIOPO.

ConsHas KucaoTa, XMMUYECKUE CBOWCTBA, NTOJIy4eHUE, IpUMEHeHue. JlelicTBre




XJIOpa U XJIOPOBOJOPO/Ia Ha OpPraHu3M uejoBeka. BakHeimne XIopuabl U UX

HaXOXIACHUEC B IIPUPOJLC

2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIC CTENeHN OKucieHus. CTpoeHue u pU3NUECKUe CBOICTBA
MPOCTBIX BEUIECTB — KHUCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(DUKAIIH
KHCJIOpOAa W cephl. XUMHYECKHe CBOicTBa cepbl. CepoBOIOpOJ, CTPOCHUE,
¢dusnveckne W XUMHUYECKHE CBoWcTBA. OKCHIBI Cepbl KakK MPEICTABUTEIH
KHCJIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKHE CBOICTBa
(oOmue Kak mpencTaBHTENs Kiacca KUCIOT W crienududeckue). XuMUISCKUe
peakiuu, JeKane B OCHOBE MPOMBIIUICHHOTO CIOCO0a IMONy4eHUs] CEepHOM
kucnotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COCOTUHEHUH B MPHUPOJE. XUMHUECKOE
3arpsi3HCHUE OKPYIKAIOIIEH Cpelbl COCIUHEHHSIMU Cepbl (KUCIOTHBIC OXKIIH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MIPEJOTBPALLICHHS

2.3

OO6miass xapakTepuctuka 3JeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHBIC CTCTICHU OKUCICHUSA. A30T, pacIpOCTPaHEHHUE B IIPUPO/IE,
¢usnveckne u XuMU4Ieckne cBoiictea. Kpyrosopor asora B mpupozae. AMMHAK,
ero (u3MYeckre M XUMHUYECKUE CBOICTBa, moiydeHue M npumenenue. Conu
aMMOHUA, nux (1)I/I3I/I'-I€CKI/I€ 158 XUMHUYCCKUEC CBOﬁCTBa, HpI/IMCHCHI/Ie.
KauecTBeHHasi peakiusi Ha MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIyYeHHUE,
¢dbuznveckue M XUMHUYECKHE CBOMCTBa (00IIME Kak MPEACTaBUTENs Kiacca
KHCIOT U crnenududeckue). Mcnonp3oBaHne HUTPATOB M COJed aMMOHHS B
KauecTBE MHMHEpAIbHbIX yl00peHui. XUMHYECKOE 3arpsi3HEHUE OKpY’Karolen
Cpelbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC TOK/IH, 3arpsA3HEHHE BO3AYyXa, MOYBBI

1 BOJIOEMOB)

2.4

®ocdop, amnorponHsle Mogudukanuu docdopa, puzndeckue U XUMHUYECKUE
ceorictBa. Oxcupn docdhopa(V) u dochopnas xkucnora, Qusudeckue u
XMMHUYECKHE CBOWCTBa, moiy4deHue. Vcmonp3oBanue ¢ocdaroB B KadecTBe

MUHEpAJIbHBIX Y100peHuit

2.5

OOmas xapaxkTtepuctuka 31eMeHTOB I[VA-rpynmbel. OcoOEHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. YIJEepoJ, aUIOTPOIIHbIE
Moau(dUKaIMK, paclpocTpaHeHHe B NpuUpone, (PU3MYECKHe U XHUMUYECKUE
cBoiicTBa. Ancopbuusa. Kpyrosopor yriaepona B mpupoze. OKCuabl yriepoaa,
ux (usmyeckre W XUMHUYECKHE CBOWCTBA, JEWCTBHE HAa JKHUBHIE OPraHU3MBI,

MOJIYUYCHHUEC U TPUMCHCHUC. DKOJIOTUYECKHE HpOGJ’ICMH, CBA3aHHBIC C OKCHJIOM




yraepona(IV); rumoresa mIo0anbHOrO MOTEIUICHHWS KIMMAaTa;, NMapHUKOBBIN
apdekT. YronpHas Kuciora M €€ ColnM, UX (QUIUYECKUE H XHUMHUYCCKHE
CBOWCTBa, MOJy4YeHHUE WU TpuMeHeHue. KadecTBeHHas peakuusi Ha KapOOHaT-
noHbl. Mcrnonp3oBanue kapOOHATOB B OBITY, MEIHMIIMHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO3SIUCTBE

2.6

IlepBoHauabHbIE MOHATUS 00 OPraHMYECKHUX BELIECTBAX KaK O COEAMHEHUSX
yriepoga (MeTaH, 3TaH, ATWUJIEH, alleTWIEH, 3TaHOoJ, TIJHMLEPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. [lonstue o Oumosornyecku
BaXHBIX BEILECTBAX: MXHpaxX, OeJIKax, YrieBoJaX — M HMX pOJIM B KHU3HU
yeynoBeka. MarepuanbHOE€ €JUHCTBO OPraHMYEeCKMX W HEOPraHMYECKHX

COEIMHEHUN

2.7

Kpemunii, ero ¢usnyeckne # XHMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmerenne. CoeMHEeHUs KpeMHHUS B mpupojge. OOmme mnpeacraBieHUs o0
okcuae kpemuusA(IV) u kpemuueBoi kuciiore. CHIMKATBI, UX HCIOJIb30BAHKUE B
OBITY, METUITMHE, TIPOMBINUICHHOCTH. BakHeWIie CTPOUTEIbHBIC MAaTePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »eie300eToH. I[IpoGiiembl Oe30macHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPHAJIOB B HOBCGI[HCBHOﬁ KHU3HHU

2.8

XUMHUECKUH HKCIEPUMEHT: H3y4eHHE OO0pa3loB HEOPTaHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKUMWA Ha XJIOPHUA-
HMOHBI M HaONIOJIeHHE MPHU3HAKOB HX MPOTEKAHUS; OMNbITHI, OTpa)karolue
(u3nyecKkrue 1 XMMUYECKHE CBOIMCTBA raJIOT€HOB U MX COEAMHEHUH (BO3MOKHO
UCIOJIb30BAHUE BHIEOMATEPUANIOB); O3HAKOMJIEHHE C OOpa3llaMu XJOPHUIOB
(ramoreHuI0B); O3HAKOMJIGHHE C oOOpasliaMH cepbl U €€ COeAMHEHUSIMU
(BOBMOXXKHO  HCIIOJI30BaHME BHJEOMATepUANIOB); HAONIOJIEHHE Ipolecca
oOyriauBaHus caxapa IOJ JEeHCTBUEM KOHILEHTPUPOBAHHOM CEPHOM KHCIIOTBHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIEHHOW CEpHON KHUCIOTBI, IPOBEICHHE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH U HaOIIOJEHHE MpU3HaKa €€
MIPOTEKaHMs; O3HaKOMJIEHHE C (PM3NYECKMMHU CBOICTBaMU a30Ta, pocdopa u ux
COEeIUHEHUI (BO3MOXKHO MHCIIOJNIb30BAaHME BHUJIEOMATEpUANIOB), oOOpa3LaMu
a30THBIX U (ocOpHBIX yrn0OpeHUii; odyYeHue, cCOOupaHue, pacro3HaBaHue U
M3Y4YeHHE CBOMCTB amMMHaKa; MpPOBEJCHHE KAaueCTBEHHBIX peakuuil Ha HOH
aMMOHMSIT U QochaT-HOH ¥ HU3YYEHHE MPU3HAKOB HMX IPOTEKAHUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BAHNE BHUIEOMATEPUANIOB); M3y4YEHHE MOJENeH KPHCTAIIIMYECKUX
pemiérok anmasza, rpadura, QyiepeHa; O3HAKOMIIEHHE C IIPOLIECCOM

azicopOLIMK PaCTBOPEHHBIX BEIIECTB AKTHMBUPOBAHHBIM YITIEM M YCTPOMCTBOM




MPOTHBOTa3a; MOJIY4YeHHE, COOMpaHHe, paclio3HABaHHE M HM3yYCHHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; IPOBEJCHHE KAaYeCTBEHHBIX peEakIuii Ha KapOoOHAT- U
CHJIMKAT-MOHBl M HW3yYeHHE MPU3HAKOB MX IPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKIIUECH CUIIMKATHOW IMPOMBINUICHHOCTH, PEIICHHE YKCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHelIlIne HeEMETAIJIbI U UX COEIUHEHUS

MeTtamisl 1 BX COCIMHCHUA

3.1

OOm1ast XapaKTepUCTUKAa XUMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nonoxenus B Ilepuoanueckoil cucTeMe XUMUYECKHX dieMeHtoB [[.M.
Menpeneesa u ctpoeHus aroMmoB. CTpoeHne MeTaiioB. MeTtannudeckast CBs3b U
METaJJIMYecKasi ~ KpUCTAJNIMYecKass pelETka. OJIEKTPOXUMUYECKUH  psf

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

dusnueckue 1 XUMHUYECKUE CBOMCTBA MeTayioB. OO0Iue croco0bl MOdydeHus
MeTauioB. [loHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3zuu. CruiaBsl (CTajib, YyTyH, JIOPATIFOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBIIIJIICHHOCTHU

3.3

[lenouynsle MeTasuibl: monoxenwe B llepuonnyeckoil cuUcTeMe XMMHUYECKUX
anemeHntoB /.M. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaXOXKJICHHUE B MPHUPOJE.
Ou3nyeckue 1 XUMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kanus). OKCUasl U
TUAPOKCUABI HATpUA MW KaJiud. HpI/IMeHeHI/Ie MISJIOYHBIX MCTAJUVIOB MU HX

COEIMHEHUN

3.4

Illenoyno3eMenbHble  METaIbl MarHuii W Kajdblul: TOJIOXKEHHE B
[Tepuonuueckoit cucreme xumuieckux snmemeHToB [[.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoxiaeHue B mnpupoge. dusmyeckue U XUMUYECKHE CBOWCTBA
MarHus W Kaneliusg. BakHeilmve coequHeHus Kalblus (OKCHJ, THIAPOKCHI,

conu). KEcTKocTh BOJBI M CIIOCOOBI €€ yCTpaHeHHs

3.5

AJroMUHME: TIOJ0KeHUEe B [lepnoandeckoil cUCTEME XMMHYECKHX 3JIEMEHTOB
J.. MenneneeBa; CTpOEHHUE aToMa; HaxOXAEHUE B mpupoae. Ou3ndeckue u
XUMHYECKHE CBOMCTBA alIFOMUHUS. AMGDOTEpHBIE CBOICTBA OKCHUA U THIPOKCUIA

AJTFOMUHUA

3.6

Kenezo: nonoxenue B [lepuognueckoil cucreme XuMuyeckux 3meMenToB J[. 1.
MenzeneeBa; CTpOEHHE aTOMa; HAXOXKJICHUE B npupone. DPusmyeckue u
XUMHUYECKHe CcBOMcTBa sxene3a. Okcuabl, ruapokcuisl U conu sxenesa(ll) u

xene3a(lll), ux cocras, CBOWCTBA U MOTyYEHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHHUE C O6p8.31_[aMI/I MCTAJJIOB U CIIJIaBOB,

ux (1)I/I3I/IHGCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PE3YJIbTAaTOB KOPPO3WHU MCETAJUIOB




(BO3MOXHO HCIIOTh30BaHUE BHJICOMATEPHAIIOB), 0CoOeHHOCTEH
B3aMMOJICHICTBUSL  OKCHJa KalblUsi W HaTpus C BOAOH (BO3MOXKHO
KCIIOb30BAaHUE BHJIEOMATEPHANIOB); HCCJIEIOBAHUE CBOMCTB JKECTKOM BO/IBI;
mpolecca TOpEHHs Kejle3a B KUCJIOpoAe (BO3MOXKHO —HCIOJIB30BaHUE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHHUS KAUYECTBEHHBIX PEaKIMii HA MOHBI
(Marams, Kajblus, amroMuHus, nuHKa, sxkeneza(ll) m xenesa(Ill), menu(Il);
HaOJII0/ICHNE U OMHCAHUE MPOIIECCOB OKPAITUBAHUS TUIAMEHH MOHAMH HATPUS,
Kamuss W Kanblus ~ (BO3MOXKHO  KCIOJNb30BaHHE  BHJIEOMATEPHANIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHUS U THUIPOKCHIA
LIMHKA; pelIeHNEe IKCIIEPUMEHTAIbHBIX 3aj1a4 110 TeMe «BaxkHeiimme MeTamisl 1

X COCAUMHCHMUA»

XuMus u OKpYyiKaroiias cpeaa

41

Hosele MaTepuansl n TexHonoruu. BemecTBa U mMarepualbl B MOBCEIHEBHOU
JKU3HM 4YelloBeKa. XUMUS U 310pOBbe. be3ornacHoe HUCIonb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuil B ObITy. [lepBas momomp npu XMMHUECKHUX OXKOTax M

OTpaBIICHUSIX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxkatomein cpeasl [1/IK. Poias Xxumun B pemieHun 3KOJIOTHYECKUX MPOOIIeM.
[IpupoaHble HWCTOYHUKH YTIIEBOJOPOJIOB (Yroyib, MPUPOIHBIA Ta3, HE(TH),

MPOAYKTHI X MepepaboTKH, UX POJb B OBITY M MPOMBIIIIEHHOCTH

4.3

XHUMHUYECKUUN SKCIICPUMCHT. U3YUCHUC 06pa3u013 MaTcpHraioB (CTGKJ’IO, CIIJIaBbI

METAJJIOB, MTOJIMMEPHBIE MaTEPUAIbI)




ITPOBEPAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJLHOM
MMPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHU A

Kon
NpoBepPsIeMOro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHMS K NPeIMETHBIM pPe3yibTaTaM
0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOT'0 00111er0 o0pa3oBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

11

O TIO3HABAEMOCTH SIBJICHHH NPUPOABI, MOHUMaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XMMHYECKON HAyKH Kak 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTypbl U IMPaKTHYECKOU
JEATCIIPHOCTH YeJIOBEKAa B YCIOBHSIX COBPEMEHHOIO OOIIECTBa,;

IIOHUMAHHUE MECTAa XUMHHU CPCU NPYTHUX €CTCCTBCHHLIX HAYK

12

0 HAaY4YHbIX MCETOJAAaX NO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICAOBAHUSA BCIICCTB U HU3YUCHUSA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HCIIOJIB30BaTh MOACIHN JJIL

00BsACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

13

o cdepax npodeccCHOHATBHON NeATETbHOCTH, CBSI3aHHBIX C XUMHEN U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAHHBIMM Ha JOCTHIKEHHUSX
XUMHUYECKOM HAayK{, 4YTO IO3BOJMT OOYYaroOlIUMCSl paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccnoHaabHOM 1eATeIbHOCTH
U c/enaTh OCO3HAHHBIM BHIOOP XMMHUHM Kak MPO(HUIBLHOrO mpenMeTa

TIpH TIEPEXO0/i€ HAa YPOBEHb CPEIHET0 0OIIEr0 00pa3OBaHHUS

Bnagenue cucreMol XHMHUYECKHX 3HAHUH U YMCHHUEC TPUMCHATDH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKJIKOYACT:

2.1

BaKHEHIIIME XUMHYECKHE TIOHSITHSA: XHUMHYECKHH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, TIPOCTOE U CIOKHOE BEIIECTBO, OJTHOPOIHAS W
HEOJAHOpPOJHAsI CMEChb, OTHOCHUTEIIbHbIE aTOMHAsi U MOJIEKYJIApHas
MacChl, KOJIMYECTBO BEIIECTBAa, MOJb, MOJIIpPHAs Macca, MOJSPHBINA
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJb (CpemHssl), XUMHUYECKas
peakimus, peakIMu COCIUHECHHS, PEaKIMH Ppa3IoKEHUs, pPEaKIuu
3aMeIeHus], PeakIuy oOMeHa, TEerioBol 3(PQeKT peakiuu, 3K30- U
SHJOTEPMUUYECKHUE PEAKIMH, PACTBOP, MAcCOBAas JIOJIS XHMHUUYECKOTO
3J€MEHTA B COEIMHEHUH, MACCOBAsI 10JI U MPOLEHTHAs KOHLIEHTPALUs

BCIIICCTBA B paCTBOPC, AP0 aTOMA, BHCKTpOHHLIﬁ clioit aToMa, aTOMHas




opbuTanp, paauyc aroma, BaJEHTHOCTb, CTENEHb OKHCJICHMS,
XUMHYECKasl CBsI3b, JIEKTPOOTPULIATETILHOCTD, MOJIAPHAS U HENOJISIpHAs
KOBaJICHTHAsl  CBSI3b, MOHHAs  CBSI3b, METAJUIMYECKas  CBS3b,
KpUCTaJIM4ecKasl pemérka (aToMHas, HWOHHAs, MeTaJIn4yecKas,
MOJIEKYJISIpHAsl), MOH, KaTUOH, aHWOH, DJIEKTPOJUT U HEDJIEKTPOJIUT,
ANEKTPOIUTHYECKAsT JUCCOIMALMSI, PpEaKkud HOHHOTO oOOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKHUCJICHHE U BOCCTAHOBJIEHHUE, OJIEKTPOIH3,
XMMHAYECKOE paBHOBecHE, OOpaTMMble W HEOOpaTUMbIE pPEaAKIIUH,
CKOpOCTh XUMHYECKOM peakuuu, kartanuzatop, I[IJAK, koppo3us

MCTaAJIJIOB, CIIJIaBBbI

2.2

OCHOBOIIOJAraromue 3aKOHbl XHMHH: 3aKOH COXpPaHCHUA MACChI,
HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH I[I/I MeH,Z[eJIeeBa, 3dKOH IIOCTOSAHCTBa

COCTaBa, 3aKOH ABOTaapo

2.3

TCOpHUH XHUMHUH: ATOMHO-MOJICKYJISIpHAsA TCOpUs, TCOpHUAa

BHGKTpOHHTquCKOﬁ Jucconuannmn

Bnangenue ocHoBamu XHUMHYCSCKOHN I'paMOTHOCTH, BKJIIO‘laIOIHCI;'II

3.1

YMEHHE MPaBUJIbHO UCIOIb30BATh U3YUYEHHbIE BEILIECTBA U MATEPUAIIbI
(B TOM umclle MUHEpaJbHblE YAOOpEHHS, METalibl W CIUJIaBBl,
NPOAYKTHl NEpepabOTKH HPUPOJHBIX HCTOYHHUKOB YIJIEBOJIOPOJIOB
(yrnis, mpupoAHOro rasa, HeTH) B OBITY, CEIbCKOM XO3HCTBE, Ha
MIPOM3BOJICTBE M NMOHMMaHHE 3HAYEHHs >KUPOB, OEJIKOB, YIJIEBOJIOB
JUIsL OpraHu3Ma 4ejloBeKa; yMEHUE IPOTrHO3UPOBATh BIUSHUE BEIIECTB

U XUMHYCCKUX IMPOHCCCOB HA OpPTraHHU3M YCJIOBCKA W OKPYKANOLIYHO

MIPUPOJIHYIO Cpey

3.2

YMCHHUEC HUHTCTPHUPOBATH XUMHYCCKUC 3HAHHA CO 3HAHUAMU APYIUX

y4eOHBIX TPEAMETOB

3.3

HaJM4yue OmbITa paboThl C Pa3IMYHBIMH MCTOYHUKAMU HHQPOpMAIUU
Mo XMMHUHU (Hay4dHass M Hay4YHO-TIOMYJIsSIpHAsi JHUTepaTypa, CIOBapH,

CIPaBOYHHMKH, UHTEPHET-PECYPCHI)

3.4

YMCHUEC 00BEKTHBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BCUICCTBAX, HX
IMpEBpPALICHUAX nu MMPAKTUHYCCKOM MMPUMCHCHUHN n YMCHUEC

HCIIOJIB30BaTh €€ I peuicHu-d y‘-Ie6H0-H03HaBaTeHBHLIX 3aaaq

BJ'Ia}IeHI/Ie OCHOBAMH ITOHSATHMHOI'O arrmapara U CHUMBOJIMYCCKOT'O

JA3bIKaA XUMHUHU I COCTaBJICHUA (i)OpMy.]'I HCOPraHMYCCKUX BCHICCTB,




YpaBHEHUNA  XUMHUYECKMX  PEAKUUWA;  OCHOBAaMHU  XHMMHYECKOM

nomenkiaarypsl (IUPAC u TpuBHaIbHO#)

YMeHue oOBACHATH CBSA3b IOJIOKEHUs 3ieMeHTa B [leproauueckoit

CUCTCMC C YHUCIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB

S) XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsj sAapa, oOlee Yucio
AJIEKTPOHOB), PACIpPENICIEHUEM DJIEKTPOHOB 10 HHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBbIX TPEX MEPUOI0B, KATHS U KaIbLIUs
[IpencraBnenue O  NEPUOAMYECKOM  3aBHCUMOCTH  CBOMCTB
XUMHAYECKHX JJIEMEHTOB (paJnyC aTroma, 3JIEeKTPOOTPHUIATEIbHOCTB),
6 MPOCTBIX W CIOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuonanueckoit cucremMe (B MallbIX T[EPUOAAX M TJIABHBIX
MOATPYIIAax) U ANMEKTPOHHOTO CTPOSHHS aToMa
7 YMeHue KinacCupHUIMPOBATH:
7.1 XUMHYECKHE IIEMEHTHI
7.2 HEOpPraHUYECKUE BEIIECTBA
7.3 XUMHUYECKUE PEAKITII
8 YMeHue onpeaensiTh:
81 BAJEHTHOCTh M CTENEHb OKUCIIEHUS XUMHYECKUX 3JIEMEHTOB, 3aps]
' HOHa
8.9 BUJl XUMHUYECKOW CBS3M W THUI KPUCTAJUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep cpe/ibl B BOJHBIX PACTBOPAX BELIECTB (KUCIIOT, OCHOBAaHUN)
8.4 OKHCITUTEIh U BOCCTAHOBUTEIh
9 YMeHue xapakTepu30BaTh (pU3nUecKre U XUMHUECKUE CBONCTBA:
IPOCTBIX BEIIECTB (KHCIOPOJ, O30H, BOAOPOXA, Tpadur, aimas,
9.1 KpeMHHH, a3or, docdop, cepa, XJIOp, HATPHUH, KU, MarHui,
KaJIBIMH, ATFOMUHUH, JKEIe30)
CIIO)KHBIX BEIIECTB, B TOM YMHCJIE€ HMX BOJHBIX pacTBOpoB (Boja,
aMMMaK, XJOPOBOJIOPOJl, CEPOBOJOPOJ,, OKCHIBI M THIPOKCUIBI
92 metamioB [-IIA rpynn, amomunus, meau (II), uunka, xenesa (II u
' III), okeuasr yraepona (I u IV), kpemuus (IV), azora u pocdopa (111
u V), cepot (IV u VI), cepHucras, cepHas, a30THCTas, a30THasi,
¢dochopHas, yronpHasi, KpeMHHUEBas! KUCIIOTA M UX COJIN)
9.3 NPOTHO3UPOBaTh M XapaKTE€pPU30BaTh  CBOWCTBA  BEIECTB B




3aBUCUMOCTH OT HUX COCTaBa WM CTPOCHUA, NPUMCHCHHC BCILICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMIPOTCKAHUA XUMHYCCKUX

HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

VYMeHnune cocTaBisITh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHI/Iﬁ, B

10
TOM YHCJIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX PEaKIIUi
103 WUTIOCTPUPYIOIIMX ~ XUMHYECKHE CBOWCTBA M3YYEHHBIX KJIaCCOB
' (Tpymim) HeOpraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXK1y HUMHU
11 YMeHue BBIYUCIATH (IPOBOIUTH PACUEThI):
111 OTHOCUTEIIBHYIO MOJIGKYIISIDHYI0O ¥ MOJSIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJIO0 XMMHUYECKOTO 3JIEMEHTa B COETUHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHSIM XHMHYECKUX pEaKIMid M HaXOOUTh KOJIUYECTBO
' BellecTBa, 00BEM 1 MacCy peareHTOB WU MPOAYKTOB peaKiuu
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJaMHM  HAay4YHOTO To3HaHUS (HaOIroAeHHe,
191 WM3MEpEeHHe, SKCIIEPUMEHT, MOACTUPOBAHNE) MPU U3YUECHUHU BEUIECTB U
' XUMHUYECKHX SIBIICHUH; YMEHHE CQPOpPMYIUPOBaTH MpodiIeMy H
MIPENIOKUTH MMYTH €€ pelIeHUs
129 O0e3omacHOl pabOThl C XWMHUYECKHMMH BEIIECTBAMH, XUMHUYECKOU
' MOCYI0M ¥ TaOOpaTOPHBIM 000PYI0BaHUEM
npaBujiaMy 0€30MacHOT0 OOPAIIEHUsI C BEIIECTBAMHU, UCIIOIb3YEMBIMHU
B TIOBCETHEBHOW KM3HU, IPABUIIAMU MOBEACHHS B LIENAX COSPEKECHUS
123 370pOBbSl M OKPYXKAIOIIEH NPUPOJHON Cpelbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS HAa JKHUBBIE OPTaHU3MBI OIpPENeIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS M TPEIOTBPAICHHUS WX BPEIHOTO
BO3JICUCTBUS
13 Hanwune mpakTHYecKWX HABBIKOB TUTAHHPOBAHHS W OCYIICCTBICHUS
CIIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YYCHHE W OTIMCAHUE (PU3NICCKUX CBOWMCTB BEIIECTB; O3HAKOMJICHHE

C (1)I/I3I/I‘IGCKI/IMI/I u XHUMHWYCCKUMH SIBJICHUSIMH, OIIBbITHI,




WUTIOCTPUPYIOIINE TPU3HAKU MPOTEKAHUSI XUMHUUECKUX PEaKIHii

13.2

M3y4eHHEe CI0CO00B pa3ielIeHHs cMeceit

13.3

IIOJIy4YCHHUEC KHUCIOpOoda W H3YYCHHE €TI0 CBOﬁCTB; IMOJTY4YCHHUE
BOAOPOAa U M3YUCHHUE €TI0 CBOP'ICTB; IIOJIYYCHHE YIJTICKHCIIOTO rasa u

HU3YUCHHUC €TO CBOI>'ICTB; MMOJIY4YCHNEC aMMHAKa U U3YYCHHUC €TI0 CBOICTB

13.4

IIPUTOTOBIICHUE PACTBOPOB C OIPENEIEHHOM MAacCOBOM  J0JEH

pacTBOPEHHOTO BELIECTBA

13.5

MIpUMEHEHHE WHUKATOPOB (;makmyca, METUJIOpaHkKa u
(benondranenna) A OmpelneieHUs] XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U LIET0YeEN

13.6

HCCIEAOBAHUE W OIMCAaHUE CBOWCTB HEOPraHWYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHUE B3AUMOJICHCTBHS KUCIOT C METAJIAMHU,
OKCHJAMU  META/UIOB,  PacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBAaHMSIMH, COJISIMU; IIOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUE OJHOTO MeTajula JpyrMM U3  pacTBopa  COJIM;
ucciueaoBaHue amM(pOTEPHBIX CBOWCTB THUIPOKCUIOB AQIIOMUHUSA H

LIUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 M0 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPraHn4CCKux COCHHHGHHﬁ)}; «3J’I€KTPOJ'H/ITI/IT-I€CK&${
JAUCCOLM AU, «Baxnelme HeMeTaIbl U HX COCIMHCHMUA»,

«Ba)xHeHIlne MeTaJUIbl U UX COSTUHEHUS))

13.8

XUMHUYECKHE  SKCIIEPHUMEHTBI,  WJUIIOCTPUPYIOIIME  NPU3HAKU
MPOTEKaHUs peaklUii MOHHOro OOMEeHa; KadeCTBEHHbIE PEaKlUu Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcCTBOpax HMOHBI XJIOPUA-, OpOMHII-,
nonua-, cynbdar-, ¢ocdar-, KapOOHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHHMS, MarHusl, KaJblUs, aTFOMUHHS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

VYmenue:

14.1

OpEaACTaBIATL  PE3yJIbTaTbl OKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTcIIbCTB, Fpa(l)I/IKOB u Ta6.]'H/II_I U BBIBIIAATH OMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTAHABJIMBATb CBA3U MCKAY PCAJIbHO Ha6J'IIO)IaeMLIMI/I XUMHUYCCKUMH
ABJICHUAMH U IpoHeCcCaMiu, NPOUCXOJAINNMHA B MaKpPO- U MUKPOMHUDPE,

OOBSACHATH MPUYMHBI MHOT00Opa3Hsl BEIECTB




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHMS
1 [lepBoHayaIbHbIE XUMUYECKHUE TIOHATHUS
11 Uucteie BemecTBa u cmecu. CriocoObl pa3ieneHus: cMecei
19 ATOoMBI M MOJeKydbl. XHUMHUYECKHE dieMEeHTbl. CHMBOJIBI XMMHYECKHX
' 271eMeHTOB. [IpocThIe 1 COXKHBIE BEILIECTBA.
13 Xumuueckas popmyna. BaneHTHOCT aTOMOB XMMHYECKHX J1eMEHTOB. CTeneHb
' OKHCJICHUSI
3aKOH TMOCTOSHCTBA cocTaBa BellecTB. OTHOCUTENbHAsT aTOMHas —Macca.
14 OTtHocuTenbHAsE MOJIEKYJISIpHAst Macca. MaccoBasi 1011 XMMHUYECKOIO AJIEMEHTa
B COCJMHEHUU
15 KommgectBo BemiectBa. Mombs. MousipHass macca. MoJsipHBIA 00BEM Ta30B.
' B3aumocBsI3p KoJIMYeCTBa, MAaCChl M YUCIIA CTPYKTYPHBIX €AMHMUIL BEIIECTBA
16 Ou3nyecKkue U XUMHUYECKHE SBICHMS. XUMHUYECKas Peakius U €€ NpPU3HAKU.
' 3aKOH COXpaHEHMsI MAcChl BELIECTB. XUMUYECKUE YPaBHEHUS
5 Ilepunognueckuii 3akoH u llepuoanueckas cucTeMa XUMUYECKUX DIIEMEHTOB
J.1. MenneneeBa. CtpoeHue aToMOB
[Iepnonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX deMeHTOB [[.1.
2.1 MenpeneeBa. [lepuoas! u rpynnsl. U3HYECKUA CMBICT MOPSAKOBOTO HOMEDA,
HOMEPOB IEPUO/IA U TPYIIIBI JIEMEHTA
Crpoenune atoMoB. CocTaB aTOMHBIX sifep. M3oronsl. DnexTpoHsl. CTpoeHue
2.2 DIIEKTPOHHBIX ~ 0007OYeK aTomMoB TmepBbIX 20 XHMMHYECKHX DJIEMEHTOB
[Tepuonnueckont cucremsl .M. Menzaeneesa
3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
MEepUOJIOB, Kaylusd, Kaiuplus (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJUIMYECKHMX M HEMETAJUIMYECKMX CBOWCTB) W HMX COEAMHEHUH B
COOTBETCTBUM C TMOJOXEHHEeM »dJeMeHTOoB B [lepuoguueckoil cucreme Hu
CTPOEHHEM HUX aTOMOB
3 CrtpoeHue BelecTBa
Xumnueckass  cBs3b. KoBajseHTHas (HOJsIpHass M HENOJSIpHasl)  CBSA3b.
3.1 DJEeKTpOOTPULIATENBHOCTD XUMHYECKMX  2JeMeHTOB.  VoHHas  cBA3b.

Mertamnmuueckas CBA3b




3.2

Tumel KpucTaluIMYecKMX pemeéToK (aToMHas, HMOHHAs, MeTaJUIMYecKasi),
3aBUCHMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAJUIMYECKON pEmIETKH U BUIA

XUMHUYECKON CBI3U

Baxueimne OpeaACTaBUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramner m mx

COCIUHECHUSI. MeTamisl 1 uX COCIUHCHUA
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Knaccupukanus m HOMEHKJIATypa HEOPraHMYECKUX COCAMHECHUN: OKCHJIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHMH (IMIENIOYM W HEPAcTBOPUMBIC OCHOBaHWUS);
KHCIOT (KHCIOpOJCOAEpKalMe U OECKHCIOPOAHBIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEAHUX U KHCIIBIX)

4.2

@Ou3NYecKue M XHMHYECKHME CBOWMCTBA MPOCTHIX  BEHIECTB-HEMETAJUIOB:

BOJIOPOJIA, XJIOpa, KUCIIOPOAa, cepbl, a3oTa, (ochopa, yriepoaa, KpeMHHUS

4.3

dum3nyeckre 1 XUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusd, Kajlusd, Mardivusd U KaJIblWs, aJJIOMHUHUA, KECJIC3a. QHGKTPOXI/IMI/I‘IGCKI/II\/JI

o) i HaHpH)KeHI/Iﬁ MCTaJIIIOB
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dusznyeckne U XUMHUYECKHE CBOMCTBA BOOOPOJHBIX COGIII/IHCHI/Iﬁ HEMCTAJIIIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckne U XMMUYECKUE CBOMCTBAa OKCHI0B Hemetamio: cepsl (IV, VI),
asora(Il, 1V, V), docdopa(Ill, V), yraepoaa(ll, 1V), kpemuus(IV). TTonydenue

OKCHUJ0B HEMETAIIIOB

4.6

Xumuyeckue cBoiictBa okcuaoB: metamioB IA—IIA rpynmn, uunka, menu(Il) u

xenesa(Il, I1). TTomyyeHne OKCHIOB METALIIOB

4.7

XUMHYECKUE CBOWCTBA OCHOBAaHWUU M aM(OTEPHBIX THAPOKCUIOB (Ha TpUMEpE
THAPOKCUIOB  QIFOMHMHMSI, Kene3a, I[uHKa). [lomydeHwe ocHOBaHUN U

aM(OTEPHBIX TUAPOKCHUIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBAa KHCIIOT: XJIOPOBOJOPOAHOH, CEPOBOIOPOIHOM,
CEpPHHUCTOM, CEepHOM, a30THOH, (ochHOpHOU, KPEeMHHEBOU, yroibHOU. OcoObie
XMMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M a30THOM KHCIOT.

[Tonyuenue kucnor
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OO6mme xXuMHUYECKHe CBOMCTBa cpeaHux coneil. [lomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacnmo3dHaBaHUC BOOOpOJ4, KHUCIOpOdd, aMMHAKa,

YTJICKHCIIOTO Ta3a B TabopaTopuu

4.11

[Tonyuyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINIIEHHOCTH. Ob1iue

CITIOCOOBI MOJIYUYCHUA MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKIY KilaCCaMU HCOPraHUYCCKUX Coe,HI/IHCHI/Iﬁ

XuMmudeckue pC€aKkunun

5.1

Krnaccudukanus XuMHUECKUX peaklui Mo pa3IMyHbIM MPU3HAKaM: 110 YUCITY U
COCTaBy Yy4YacCTBYIOIIMX B pEaKIMH BEUIECTB, MO TemIoBoMYy 3¢ (deKTy, Mo

M3MEHCHHIO CTCICHEH OKHUCICHUS XUMUYSCKHUX AJIEMECHTOB

5.2

TennoBoit 2P PeKT XUMUIECKON peakluu, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U SHAOTEPMUYECKUE PEAKIUU. TepMOXUMHUYECKHUE YPAaBHEHHUS

5.3

OXUCIINTEIIFHOBOCCTAHOBHUTEIIHHEIC pE€aKkunu. OKHCINUTEIIN ¥ BOCCTAaHOBUTEIIM.
Hpoueccm OKHUCJICHHUA n BOCCTaHOBJICHUSI. :‘)HCKTpOHHBIﬁ OaaHc

OKHCJIUTCILHOBOCCTAHOBUTEILHOM pCaKkunun

5.4

TeopI/IH BHGKTPOHHTHHGCKOﬁ Jucconnanuu. KaTI/IOHBI, AHHUOHBI. :‘)HGKTpOJ'II/ITBI n

HCOJICKTPOJINTHI. CuibHbIE U c1a0bIe QJICKTPOJIMTEI. CreneHb Jucconuanmumu

5.5

Peakuuu noHHOTO obMeHa. YciaoBHs IMPOTCKAHUA pCaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIC U COKpaH_IéHHLIe HOHHBIC YPABHCHU peaKHI/Iﬁ

XHUMHMS U OKpyKarouias cpeaa

6.1

BemecrBa u Marepuansl B IOBCEAHEBHOM JKM3HM 4eloBeKa. besomacHoe
WCTIOJb30BAaHNE BEIIECTB M XMMHUYECKHX peaKnuii B JabopaTopuu Hu OBITY.

HepBa;I MMOMOIIb IMPU XUMHUUICCKHUX OKOIr'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKpYXKalIIed cpeabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3/AyXa W BOJOEMOB), CIIOCOOBI €ro MpPeIOTBpAICHUS
[IpenenpHas nmomyctumasi koHneHtparusi Bemects (ITJK). Porp xumuum B
pEeIIeHUN DKOJIOTHYECKUX TMpobiieM. YcuieHHe MapHUKOBOTO 3ddekTa,

Pa3spymi€eHUC O30HOBOI'O CJIOA

6.3

[Ipumenenue cepsol, a3orta, Gochopa, yriepona, KpeMHHUSI U UX COEIUHEHUHN B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEeNbCKOM Xo3siicTBe. llpumenenune
METAJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPAJIOMUHUMI, OpoH3a) B OBITY U
MPOMBININICHHOCTH MX COenHEeHHH. [IoHATHEe 0 KOPPO3UU METAIIIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI KX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHKHU YIIEBOAOPOJAOB (yrojib, NPHUPOJIHBIA Ta3, HePTh),

MPOIYKTHI UX TiepepaboTku (O€H3MH), UX POJIb B OBITY U IPOMBIILIEHHOCTH

6.5

[TepBoHayanbHbIe TOHATHS OO0 OPraHUYECKHX BEIIECTBAX KaK O COEAMHEHUIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TIMLIEPUH, YKCYCHasl KUCIIOTA).
[TonsTHE O OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHUpaX, OeJKax, yrieBoaax — U uxX

POJIN B )KM3HU YCIIOBECKA




PacuéTrr:

7.1 1o ¢popMyaM XUMHYECKUX COSAMHCHHUIA
1.2 Macchl (MacCOBOM) 10U pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHEHHSIM




YYEBHO-METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIN YPOBEHB: YICOHUK; 5-¢ n3Manne, nepepadboTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 00IIECTBO
«M3marensctBo «lIpocBemenne»

» Xumusi: 9-1f kimacc: 6a30BbIN YPOBEHB: YICOHUK; 5-¢ n3Manne, nepepadboTaHHOE
IMabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«I/I3,[[aT€J'ILCTBO ((HpOCBeH_[eHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JIAA YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETHU

HUHTEPHET






