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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttaxxke Ha OCHOBE (enepaibHON paboueld MpPOrpaMMel
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPEnogaBaHus yueOHOro mpeamera « X uMusH»
B 00pa3oBaTelIbHBIX opranm3anusx Poccuiickoit denepanum.

[Iporpamma 1o XuMuu Oa€T MPEJCTABICHUE O LENAX, OOIEeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M PA3BUTUSA OOYYAIONIUXCS CPEJACTBAMHU y4eOHOTO
npeamMerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEeAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET pacCIpeelieHue €ro Mo KilaccaM MW CTPYKTYPUPOBAHUE IO
pazmenaM W TeMaM MpPOrpaMMbl O XHMHUH, OIpPEEIsSeT KOJIUYECTBEHHBIE U
Ka4ueCTBEHHBIC XapaKTePUCTUKU COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh W3YUEHHUS] XUMHU C YU4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKH Y4eOHOro Tpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcs, ONpenensieT BO3MOKHOCTU MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHUMN K
pe3ynbTaTam oOy4YeHHsS XMMUHU Ha YPOBHE €I U3yYCHHS TIPEIMETa B OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATENHHOCTH OOYYArOIIerocsi MO OCBOCHHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XUMHUHU CIY>KUT OCHOBOM uisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocs, ero MpeACTaBICHU O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMONPEBPALIECHUIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B IMPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUSI UEIOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBOM ¥ 9KOJIOTUUECKON O€30IaCHOCTH, MPOOIIEM 3I[paBOOXpaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET  pealu3alid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
(dhopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I1Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommMxcs, HaBBIKOB HX CaMOCTOSITENIbHOW Y4eOHOW JIESITeNbHOCTH,
AKCIEPUMEHTAIIBHBIX M HCCIIEIOBATEILCKUX YMEHUM, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU ESITENHHOCTH;

3HAKOMHUT €O CHEeNU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3TJIA/1a HA €IMHCTBO MIPUPOJIBI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH 00yYaromnXcs;



croco0CcTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K TIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTUYECKOE
o0pa3oBaHUE 00YYAIOITUXCSI.

JlanHbie HampaBlieHUs B OOyYEHWUM XUMHUHU O00ECIIEUMBAIOTCS CHENU(DUKON
colepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCS  MEAarormyecku
aJanTAUPOBAHHBIM OTpPaKEHUEM 0a30BOM HAYKW XUMHH Ha OINpeeIEHHOM dTare e
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHITHI XHUMHH, OCHOB
HEOPraHWYECKOW XUMHUM U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IOHSTUH
OPraHUYeCKON XUMHH.

CtpykTypa coaepKaHus MPOTpaMMbI IO XUMUU c(PopMUpOBaHA Ha OCHOBE
CUCTEMHOIro moaxoja k €€ u3yueHuro. ComepkaHue CKIaAbIBAETCS U3 CHCTEMBI
MOHATUN O XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI TOHATHI O XUMUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX TMPEJICTABICHUIN
Pa3HOr0 YpOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOMU CBSI3H;

— TpelncTaBleHUd 00 AIEKTPOIUTHUYECKON HUCCOIMAIMU BEIIECTB B
pacTtBopax.

Teoperndeckue 3HAHUS pacCMaTPUBAIOTCA HAa OCHOBE AMIMUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUSI M TOJTYyUYCHUs
M3y4yaeMbIX BEIIECTB.

OcBoeHne TmporpaMMbl IO XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMMUYECKON COCTABJISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
MeTOJaM TMO3HaHMUs B Hayke. M3ydeHue XMMHUU NPOUCXOAMUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyKaIomui MUY,
«buonorus. 5—7 knacce» U «PuU3UKaA. 7 KIaccy.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOAUT (OPMUpPOBAHKME 3HAHUM OCHOB
XUMHUYECKON HAyKu Kak 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XMMHYECKUX
3HAHUW — BaKHEUIUX (PaKTOB, MOHATHUN, 3aKOHOB U TEOPETHUUECKUX MMOJOKCHUH,
JOCTYMHBIX O00O0OIIEHUI MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNH K HAy4YHBIM METOJaM I[IO3HAHUS MpPU M3YyUYEHUU BEUIECTB MU
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHHU B Y4YEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIEOBATEIbCKON
JESITeNIbHOCTH, OCBOCHHMM MpaBUI OE30MacHOro oOpallleHus C BEIIeCTBaMU B
[TIOBCEHEBHOM KU3HU.

[Ipu u3yyeHun XMMHUU Ha YpPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs BaXKHOE
3HaY€HUE MPUOOPENH TaKHUe 1IeJU, KaK:

— (GOopMHpOBaHHE WHTEIJICKTYyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM a/1aTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMAaTHYECKOEe MpUOOILIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATENbHON AESITENbHOCTH, HAYYHBIM
METOoJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00yHArOIIUMHUCS
OTbITa Pa3HOOOPA3HON [EATEIbHOCTH, MO3HAHUS M CAMOIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHMBEpPCAJIbHOE 3HAYCHHE JJIs
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOM U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATH W OLEHHUBATh SIBICHUS
OKpPY’KAaIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS U OINBIT, NOJyYECHHBIC IPU H3Y4YCHUU
XUMHMH, OPUMEHATh UX IPU PEIICHUU NpoOJeM B IMOBCEJHEBHOW KHU3HU MU
TPYAOBOU JIEATENBHOCTH;

— (QopmupoBaHue y OOyyaromUXcs T'yYMaHHUCTHUYECKHX OTHOILICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LIEJIECO00PAa3HOr0 TOBEJIEHUS B OBITY U TPYNOBOM JESITEIBHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HpOQMIIs M HANPaBICHHOCTH JAJIbHEHIIETO
oOyueHus.

OOmiee YuCIO YacoB, OTBEAECHHBIX S HM3YyYEHUS XWUMUU Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHus, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XuMHUM B JKM3HU 4Y€JIOBEKa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHME CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BemiecTB. [loHsiTue 0 MeToax Mo3HaHMS B XUMUU. UHMCThIE BEHIECTBA U CMECH.
Crioco0nI pa3eneHus cMeceit.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE HIEMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U ClI0XKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuyeckass (Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (THOcUTENbHAsT AaTOMHas Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAas Macca. MaccoBas 105 XMMHUYECKOrO AJIEMEHTA B
COC/IMHEHUHU.

KomnuecTBo BemecrBa. Moisib. MonsipHas macca. B3anMoCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX eIAWHUI] BemiecTBa. Pacuérbr mo dopmynam
XUMUYECKUX COCTUHEHUM.

DOU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMUUYECKasA peakvs U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaAKINil (COeMHEHUS, PAa3JIOKEHUS, 3aMeIIIeHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJ0M, mpaBuiiaMu pabOTHI B JabOpaTopuu U
npuéMamMu o0pallleHus ¢ JIabopaTOPHBIM OOOPY/IOBAHUEM, U3YUYECHHUE U ONHUCAHUE
(GU3MYEeCKUX CBOWCTB O00pa3IOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHHE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PAacCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJCHCAIUS BOJAbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATHUBAHHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) ABJICHUMN, HAOIIOACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUJIOM Oapusi, pa3ioxKeHUue TUIPOKCUaa
Menu (I1) mpu HarpeBaHuu, B3auMojieHCTBHE Kefe3a ¢ pacTBopoM cosr Menu (1),
U3Y4YEHUE CIOCOOOB PA3JENICHMsS] CMECEH: C MOMOILIBI0 MAarHuTa, (UIBTPOBAHUE,
BBITIAPUBAHUE, JUCTHIUIAIMSA, XpoMaTorpadus, MPOBEACHIUE OUYUCTKH TOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEJEHUSA  OIIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHHUSI MAcCChl, CO3JaHUE MOJeNield MOJIEeKYJI
(IIapocTepKHEBBIX).

BaxHelne npeacTraBuTeId HEOPraHM4eCKUX BelecTB

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — aieMeHT U mpoctoe
BemecTBO. Haxoxaenue kuciopona B mpupojse, (U3MYECKHE U XUMHUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrocoOsl



MOJIyYeHHUs] KUCTopoAa B J1a0OpaTOpuud W TPOMBIIUIEHHOCTH. KpyroBopor
KHUCJIOpoia B ipupojie. O30H — ayutoTpornHas Moau(puKaus KUCIopoa.

TennoBoil >p(dHEeKT XUMUYECKOM peakiuu, TEPMOXHUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMUYECKUE peakiuu. TOmIMBO: Yroib M METaH. 3arpsi3HEHHE
BO3JlyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — asnemeHT U mpocTtoe BemecTBO. HaxokaeHue Boaopoaa B
npuponae, (GU3MYECKUE U XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonydeHusd. Kuciorsl u conu.

MomnspHbIii 00bEM ra3oB. Pacd€Tel Mo XUMHUYECKUM YPaBHECHHSIM.

duznueckue CcBOMCTBA BOJbl. Boma Kkak pactBoputelb. PacTBOpBHI.
HacpilieHHbIE ¥ HEHACHIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J1s BeliecTBa B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpuUposie U B KU3HU 4YeiloBEKa. KpyroBopoTr Boabl B MPHUPOJIE.
3arpsi3HEeHHE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coenunenui. Oxcuapl. Kiaccudukanus
OKCHJIOB:  coyieoOpa3yronue  (OCHOBHBIC, KHCJIOTHBIE, aM(doTepHbIE) W
HecosieoOpaszyromue. HomeHknatypa okcumoB. Puznueckue W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okCuaoB.

OcHoBanus. Knaccudpukanuss ocHOBaHMI: IWENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknatypa ocHoBaHui. PU3MYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukarus kucior. HomeHnknarypa kucior. Ouzndeckue u
XUMHYECKUE CBOMCTBAa KHCIOT. Psa aktuBHoctu MetayuioB H. H. bekerona.
Ilonydenue KuCIOT.

Conu. Homenknatypa coisieil. @u3ndeckue u XMMHUYECKUE CBOMCTBA COJICH.
[Tomyuenue couen.

I'eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTraHMYECKUX COCTUHEHUM.

Xumuueckuil IKcnepumenm:

Ka4ECTBEHHOE OIIPEJEIICHUE COAECPKAHUsl KUCIOpOAa B BO3AYyX€, MOJNyUYEHHUE,
coObupaHue, paclo3HaBaHUE MW HU3YYEHHE CBOMCTB KHUCIOpOJa, HaOJ0IeHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBCHHUS U
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3liaMd OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4Y€HUE, COOMpaHHE, PACIO3HABAHME W M3YyUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBHE Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEpUATIOB), HAOIIOJeHHE 0Opa3I0B BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPCHHS BEIIECTB C
Pa3IMYHOM PaCTBOPUMOCTBIO, IIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MAacCOBOM J10JI€d paCTBOPEHHOTO BEILIECTBA, B3aUMOJICMCTBUE BOJIbI C METAJNIAMU
(HaTpueM ©  KajubllueM) (BO3MOXKHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),



UCCJIEIOBAaHUE OO0pa3Il0OB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaAOJI0/IEHUEe U3MEHEHUSI OKPACKU WHIUKATOPOB B PacTBOPAaX KUCJIOT M IIEIOYECH,
u3yueHue B3aumojiecTBusa okcuaa meau (II) ¢ pacTBOpom cCepHOM KHUCIOTHI,
KUCJIOT C METAJUIaMH, PEaKIUWd HEUTpAIU3alUU, IOJYyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaJUla JAPYTMM W3 pacTBOpa COJIM, PELICHUE
DKCIIEpUMEHTAIIBHBIX 3a1ad 1o TeMe «BaxHenlne KIacchl HEOPraHUYECKUX
COCTMHEHUI».

Hepuognueckuit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
iemenToB JI. WU. MenpgeseeBa. Ctpoenne aTomMoB. XHUMHYECKAS CBA3b.
OxHCINTEeTBbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMK XUMHUYECKUX dJeMeHTOB. [lonstue o
IPYINIax CXOJHBIX DJIEMEHTOB (ILETOYHBbIE U WIEJIOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIBI
U TUAPOKCHUJIBL.

Ilepnognueckuii 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /J[.
N. MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEPUOAHAS  (hOPMBI
[Tepuognueckoit cucrembl xumudeckux 3iaemMeHToB [. M. MenneneeBa. [lepuobl
U rpynnbl. PU3NYECKUM CMBICI NOPSAKOBOIO HOMEpA, HOMEPOB IIEpUOJa U
TPYNIbI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI04€K aToMOB TepBbIXx 20 XMMHYECKHUX  3JIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pajJuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I pa3BUTUsA Hayku W npaktuku. J[. 1. MenneneeB — yd€Hbll U
rpak JaHVH.

Xumuueckas cBsi3b. KoBaneHTHass (MOJsipHass Y HEMOJISIPHAsA) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX DJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHud.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
ITponecchl okucneHust 1 BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METAUNIOB W HEMETANIOB, B3aUMOJICHUCTBHE
TUAPOKCHAA LHMHKA C PacTBOPaMHU KHCJIOT M IIEJIOYEH, MPOBEIACHHE OIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiuy pa3ioKeHHs, COSTUHEHU).

Mesrcnpeomemmnoie ceazu



Peanuzanus MeXnpeIMETHBIX CBSI3€ MpPU U3YYEHUM XUMHH B 8 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUWE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX
MOHSTUM, TAK U MOHSATUM, SBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmmue ecTeCTBEHHO-HAYUYHbIC TOHSATHUS: Hay4YHBIN (DakT, rumoresa, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccuukanusi, NEPUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE.

®dusuka: Marepusi, aroM, 3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsi, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIAHETHI, 3BE€3/1bI, COJIHIIE.

buomorus: dorocunres, npixanue, onocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaTbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKAsl peaKUMs

Ilepunonnueckuit 3akoH. llepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXKEHHUEM »3JIeMEHTOB B llepmonnueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHune BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JW4YHbIM KjlaccaM HEOPTraHHUYECKUX
COCMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Knaccudukarys XuMAYeCKUX PEaKIIii MO Pa3IMIHBIM MTPU3HAKaM (TI0 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(dekrty, 1o
M3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
y4acTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
YpPaBHEHHS.

[Tonsitue 0 ckopocTH XumMu4eckoil peakuuu. [lonsrue o0 oOOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [IoHsATHEe O TOMOT€HHBIX U T€TePOreHHBIX
peakuusax. [lonarue o karanuse. IloHsaTHE O XUMHUYECKOM paBHOBECUHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHUSL.

OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE  pEaKlMU,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOMN peaKLuuu. CocraBnenue YpaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMA C  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopust JNEKTPOIIUTHYECKON JUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, anHnoHel. MexaHu3M AMCCOLMALMHA BEIIECTB C PA3JIUYHBIMH BHUIAMU
XUMHUYECKO# cBsi3u. CTeneHs aucconuanuu. CHUIbHbBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiuu noHHOr0 0OMeHa. Y ClIoBHS MPOTEKAHUs peaKIMii HOHHOro 0OMeHa,
IIOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAaHMM ¥ COJ€l B CBETE TMPEACTaBICHUN 00 DIEKTPOIUTHICCKOU
aucconnanuu. KauectBeHHbIe peakiuu Ha MOHBL. [IoHATHE O THAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAIMYECKUX PEHMIETOK HEOPraHUYECKUX
BCII[ECTB — METAJUIOB W HEMETAUIOoB (Tpadura W aiMasza), CIOXKHBIX BEIICCTB
(x7opuaa HaTpus), HCCIENOBAHUE 3aBUCHUMOCTUA CKOPOCTU XHUMHYECKOW peakinu
OT BO3JICUCTBHUS paA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pPacTBOpPOB BEWUIECTB, IpOLEcCa AWCCOLMALMU KHUCIOT, IIEIOYEH U COJIeU
(BO3MOXXHO  HCIOJB30BAHME BHUAEO MAaTEPHAIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TNPU3HAKU  TPOTEKAHWsS]  PEeakluid HMOHHOTO  OOMeEHa
(oOpa3oBanue ocajaka, BbIJIEJIEHUE Ta3a, o0O0pa3oBaHUE BOJAbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUS), PACIIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIUMWA Ha HOHBI, PpEIICHUE
AKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTayibl 4 MX cOeIMHEHUS

OO6mas xapakTepucTuka TrajnoreHoB. (OCOOCHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CTeNeHU OKucieHus. CTpoeHue M (PU3NYEeCKUe CBOWCTBA IMPOCTHIX
BEIIECTB — TaJIOT€HOB. XUMHYECKME CBOMCTBA HAa IMpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METaJIaMd, HEMETaJlaMH, IlIeJo4aMu). XJIOPOBOJIOPO.
ConsiHast KUCIIOTa, XUMHUYECKHUE CBOICTBA, MOJyudeHHE, nmpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA HAa OpPraHM3M 4YeJIOBeKAa. BakHeuline XJIOpuabl U UX
HAXO0KJICHUE B IPUPO/IE.

O6mas xapakrepuctuka 3mneMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (pu3nuecKkue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/a U Cepbl. AJIIOTPONTHBIE MOAU(PUKAIIUYA KACTOPOAA
U cepbl. XUMHUYeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusmdyeckue u
XUMHYECKUe cBOMCTBA. OKCUABI CEpPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
Cepnast kucinora, ¢uU3MYECKME H XHUMHUYECKHE CBoOicTBa (oOmme Kak
MpEACTaBUTENS Kacca KHUCIOT W crnenuduyeckne). XHUMHUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIyYeHHUsS CEepHOM KHUCIIOTHI.
IIpumenenue cepHo KucaoTel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS pEeaKUus Ha



cynb(dar-uon. Haxoxnenue cepbl U €€ COeIMHEHHM B mpupojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpellbl COCIMHEHUSMH Cepbl (KUCIOTHBIC JIOXIH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPALCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKUCIEHHs. A30T, pacnpoCTpaHEHHE B MPHUPOJE,
¢du3nueckue U XumMuueckue cBoiictBa. KpyroBopot azora B nmpupojae. AMMHUAK, €ro
(u3nYecKre 1 XUMUUECKHE CBOICTBA, MojyueHue u npumeHenue. Conu aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ MOoJydeHue, (PU3NYECKHe U XUMUYECKHE
CBOMcTBa (0OIlIME Kak TMpEACTaBUTENS KJacca KHUCIOT U Clelu(puYecKue).
Hcnonp3oBaHWe HUTPATOB U COJied aMMOHMSI B KadeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMUYECKOe 3arps3HeHUE OKPYIKAIOIIEH Cpeibl COeTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXAM, 3arpsi3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
aloTponHeie Moaudukanuu dochopa, (uUzMUEeCKHe U XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUUECKUE CBONCTRBA,
nosryderue. Mcnons3oBanne GocdartoB B KaUeCTBE MUHEPAITBHBIX YI00OpEHUH.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIepoA,  aUIOTPOIHBIE
Moau(dUKALIUKM, pacpOCTpaHEHUE B NpUpoae, (U3NYECKUE U XUMUYECKHUE
cBoiicTBa. Ancop6rus. KpyroBopor yriepoma B mpupojae. Okcunbl yriaeposaa, ux
¢u3nYecKue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTaHU3MBI,
NOJIy4YeHHE U TPUMEHEHUE. DKOJIOTMYeCKrue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rinoOalbHOrO TMOTEIJICHUS KIUMaTa, MNapHUKOBBIN
s dekr. YronpHas KUCIOTA B €€ COJM, UX (DU3NYEeCKHue U XUMHUYSCKUE CBOMCTRA,
noyiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIEHHOCTH U CEIIbCKOM
XO35MCTBE.

[TepBoHAUATEHEIE TTOHATHUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCAMHECHHSIX
yriaepoja (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJ, TTIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HEPTh),
MPOJIYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTHYECKN BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriaeBoaax — U uX
poli B JKM3HM 4YelOBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYEeCKUX COCTMHEHUN.

KpemHuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJyYEHHE H
npuMeHerne. CoeauHeHHs KpeMHHsS B npupoae. OOmme mnpeacraBicHUs 00
okcunie kpemHus (IV) n kpemHueBoi kuciore. CHIMKAThI, UX UCIOJIb30BAHUE B
ObITYy, B IIPOMBIIUICHHOCTH. BakHeline cTpouTenbHblE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEeMEHT, 0eTOH, keye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTEIBbHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

M3y4YeHUE 00pa3IOB HEOPTaHWUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI M HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMNBITHI, OTpa)karolue (U3NYEeCKUe W XUMUYECKHUE CBOWMCTBA
raJloreHOB M WX COCAUWHEHUM (BO3MOXKHO HCMOJb30BAHUE BUIECOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJOPUAOB (TaJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu  ceppl M €€  CcOeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEpUAIIOB), HAOJI0IEHHE Mpolecca OOYyIIIMBaHUS caxapa MoJl J1eHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUYECKHX CBOWCTB
pa30aBIeHHOI CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKINK Ha CyIb(dat-
MOH W HaOJIOJeHHWE TpHU3HAKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUN (BO3MOXKHO HCIOJIb30BAHKE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHWEC W M3YYCHHE CBOWCTB aMMHaKa, IMPOBEICHHE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUA U (ocdaT-uOH U U3yUCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHON a30THOM KHCIIOTHI C MEIBIO
(BO3MOXKHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), M3y4YCHHE MoJenen
KPUCTAJUTMUECKNX PEmETOK anmasza, rpadura, ¢yepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIAEM U
YCTPONCTBOM MPOTUBOras3a, MojydyeHue, cOOMpaHue, paclo3HaBaHUEe U U3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJEHNE KAYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-WOHBl WM M3YYCHUE IMPU3HAKOB HUX MPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o teMe «BakHelmme HeMeTauIbl U UX COCTUHEHUS».

MeTasuibl 4 MX COCAUHEHMSI

OO0mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHHUH
ux nosioxkeHuss B llepuommueckon cucreme xumudeckux siaemeHtos . U.
MeHnneneeBa u cTpoeHuss atoMoB. CTpoeHne MeTamioB. Mertajuinueckas CBA3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HampsHKeHUH MeTautoB. Ou3ndeckue U XMMUYECKHUE CBOMCTBA MeTauioB. O0mue
CrocoObl ToNydeHus: MeTauioB. [loHATHE O KOpPpPO3UU METAIOB, OCHOBHBIC
crocoObl 3amUThl UX OT Kopposuu. CruiaBel (CTalb, YYTyH, AIOPATIOMHHHM,
OpOH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsie MeTasuibl: MoOJIO)KeHUE B [lepuoandeckon cucTeMe XMMHUYECKHUX
anemeHToB . . MenneneeBa, cTpoeHHEe MX aTOMOB, HAXOXICHHUE B MPUPOJIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl U



TUAPOKCUABL HATpusd M Kanusa. [IpuMeHeHue MWIeNOYHBIX METauIOB U HX
COCJIMHEHUN.

[[lenoyHo3eMeabHBIE METaJIbl MarHuii W KaJdbIMM: MOJ0XKEHUE B
Ileprnonnueckoit cucreMe xumudeckux snemeHToB [[. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaxOXJeHUe B rpupoae. Pu3ndeckue 1 XMMHIECKUE CBOMCTBA MarHus
U Kajablus. Baxuelmue coelvHEeHUs KalblIUs (OKCHIA, THAPOKCUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ yCTpaHEHHUS.

AuroMuHUN: I0N10KeHUE B [leproinueckon cCucTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHUE aroMma, HaxoxAcHUE B mpupoac. Pusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Keneso: nonoxenue B [leproandeckoil cUCTEME XMMUYECKUX 3JI€MEHTOB /I,
N. MenneneeBa, CTpoeHHE aToMa, HaxoxJaeHue B npupone. duszuueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcubl, TuApOKCH bl U coiu xxenesa (I11) u xxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C oOpa3llaMi METAIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBAMH, M3yUYE€HHE  PpE3YyJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLECCA TOPEHHUS KEe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAaHHWE  BHJIEOMATEpPUAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4ECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KaJblWs, ATIOMUHUA, IUHKA, JKEJie3a
(IT) m xenesa (III), mequ (1), HaGnrOAEHNE W OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
IJIaMEHU WOHAMHU HaTpusl, Kaidus MW Kaiublusg (BO3MOXHO HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), HCClIeJOBaHUE aM(DOTEPHBIX CBOMCTB FMAPOKCH]IA ATIOMHUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a]1a4 1o TeMe «Baxkueimue
METaJUIbl U UX COCTUHECHUS.

XuMHS U OKpPY:KaWIIas cpeaa

BemecTtBa u maTepuanbl B IMOBCEIHEBHOM >KM3HHM 4YenoBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObiTy. IlepBas momornrs npu
XUMHYECKUX OKOTax U OTPABIICHUSIX.

XVMMHUYECKOE 3arpsi3HEHHE OKPY’KAroIIel cpensl (MpeaesibHas TOIMyCTUMAs
KOHIEHTpalus BemiecTs, najee — [1JK). Ponb Xxumumn B perieHun 3K0JI0IrHUECKUX
npoOiaem.

Xumuueckuit IKCnepumMenm:

u3ydeHue oOpasloB MaTepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepHuaJbl).

Mesicnpeomemmnoie ceazu



Peanuzanus MeXnpenMETHBIX CBSI3€d MpU W3YYEHUM XUMHHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJIb30BaHUWE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IMKJIA.

OO0mue ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCuPUKalusg, MEepUOJIUYHOCTb, HAOJII0JCHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBHIN
3 eKT, TEXHOIOTHS, MATCPHAIBI.

dusznka: marepusi, aroM, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIUI,
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJIA, DSJEKTPUYECKUW 3apsll, MPOBOJHUKH,
MOJYNIPOBOJHUKH, JTUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0OBEM,
arperatHoe COCTOSIHME BEILIECTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITUYECKAS
peméTka, CIiaBbl, (PU3NYECKUE BEITUYUHBI, CAMHHUIIBI U3MEPEHHUs, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COJHIIE.

buonorusi: ¢orocunres, npixaHue, OMocdepa, IKOCUCTEMA, MHUHEPATbHBIE
yAOOpEHUS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECCTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaTbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHNUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUsI JOCTUTalOTCS B XOJie OOy4EeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATENBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUNCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, IIPUHATBIMA B
oOlIecTBe MpaBUJIaMd U HOPMaMHU IMOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yYarOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXarlOT  T'OTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCA CHCTEMOM IO3WUTHUBHBIX LIEHHOCTHBIX OpHEHTAUUMUd U
paclIMpeHue ONbITa AESITEIbHOCTU HA €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYyYHOMY HACIEIUIO, TOHUMAHMs 3HAYECHUS XUMHUYECKOM HAyKM B JKHU3HU
COBPEMEHHOTr0 OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHOpMAIIME o
MEPENOBBIX JOCTHMKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBUiIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM,  TBOPYECKOM M JAPYTHX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HON COBMECTHOM MEATENBHOCTH IPHU
BBITIOJITHEHWM Y4€OHBIX, II03HABATEJIbHBIX 3a7a4, BBIMOTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAaHHUIO
M B3aUMOIIOMOIIM B TIpoLECcCe ATOW Yy4eOHOM JeATEeIbHOCTH, T'OTOBHOCTH
OLICHMBATh CBOE TMOBEIACHUE M TOCTYNKH CBOMX TOBAapUUIEH C MO3ULUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEIIECTBE M XWMHYECKOW DPEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH U COCTABIISIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKAa C
MPUPOJHOM CPEJION, O POJIM XMMHUHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABJIICHHBIE HA IOJIy4YEHUE HOBBIX 3HAHUM I10
XUMHUHU, HEOOXOIUMBIE i OOBSCHEHHS HaOJI0aeMbIX MPOIECCOB U SIBICHUM,
MO3HaBaTEIbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJbTYpPhl, B TOM YHUCJE
HaBBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYYEHHI0O M TMO3HAHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOW W  HCCIEHOBATEIIbCKOM
JeSITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHS OOy4YeHHUS B
JlaJIbHCUILIEM;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUI U
HENPUAITHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOT0Jisl, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUsS] TMpaBuil O€30MacHOCTH TpU  OOpalieHuu C
XUMHUYECKUMH BEIIECTBAMH B OBITY U PETbHOMN KU3HU;

5) Tpya0BOro BOCIMTAHMS:

MHTEPEC K MPAKTUYECKOMY HM3YUYEHUI0 Npodeccuii 1 Tpyaa pa3IudyHoOro poja,
YBOKECHHUE K TPYyAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BHIOOD
WHJUBUyaJIbHOW TPAGKTOPUU MPOJAODKEHHS 00pa30BaHuUs C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHoN npo(eccCuoHanbHON NeITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh QIalITUPOBATHCA B MPOGECCUOHATBHON CPEJIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKU 1€JeCO00pa3HOe OTHOIICHHE K NPHUPOJAE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, TOHUMAHUE [IEHHOCTH 3JI0POBOTO U
Oe3omacHOro o6Opasza JKH3HU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(GU3UYECKOMY M TICHXHMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBu 0€30MIaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyalUsX,
YIPOXKAIOIIMX 30POBbIO U YKU3HU JIIOCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TOJydaeMble TIPH M3yUYCHUH XUMUH, JJIS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOILIEH MPUPOJIHOU CPEIOH, ISl IOBBILICHUS
YPOBHS  DKOJOTMYECKOM  KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTMUECKUX MPOOJEM M MyTed WX PELICHUs] MOCPEJICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLMAIIBHON IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

B cocraBe wMeTanmpeAMETHBIX pE3yJbTATOB BBIACISAIOT 3HAUYUMBIC IS
bopMHpOBaHUS MHUPOBO33PEHHS OOIIEHAYYHBIE TOHATUS (3aKOH, TEOpHs,
MPUHIUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 ATUX MPEIAMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHOM



HAay4YHOM KapTHUHE MHUpa, ¥ YHUBEPCAIbHBbIC YUCOHBIC ICUCTBUS (ITO3HABATEIbHEIE,
KOMMYHHMKATUBHBIC, PETYyJISITUBHBIE), KOTOpbIE oOOecneunBaOT (GopMHUpoBaHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YyueOHOMU
JIESATSIILHOCTH.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

ba3oBbie Jiornyeckue aeicTBUA:

YMEHHUSI HCIMOJIb30BATh MNPUEMBI JIOTUYECKOTO MBIILIICHUS TP OCBOEHUH
3HAHUM: PACKPBIBATh CMBICI XHMHYECKUX IOHSTHN (BBIACIATH UX XapaKTEpPHBIC
MIPU3HAKH, yCTaHABIMBATh B3aMMOCBS3b C JIPYTHMMHU TOHATHUSMHM), HCIIOJIb30BaTh
MOHATHUSA JUTSI OOBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIacCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIui,
yCTaHABJIMBATh TMPUIMHHO-CIICACTBEHHBIC CBSI3M MEXIYy OOBEKTaAaMU HU3YUYCHHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHAYKTUBHBIC, IEAYKTUBHBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKJIIOUCHUS,

YMEHHE TPUMEHSATH B TIpollecce TMO3HAHMUS TOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIETU, UCIOJb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIC B XMMUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YypaBHEHHUE
XUMUYECKOW peaKluu — MpU PElIeHUU YUeOHO-TI03HABATENbHBIX 3a/1a4, ¢ YUYETOM
3TUX MOJEIBHBIX MNPEACTABICHUN BBIABIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MIPU3HAKHA M3yYaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMUUYECKUX PEaKIuH,
BBISIBJIAITH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICJACTBEHHbIC CBS3U U
MPOTHUBOPEUHS B H3yUAEMbIX MPOLIECCAX U ABJICHUSX.

ba3oBble ucciieoBare/JIbCKHue 1eMCTBHUA:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B Kauy€CTBE HHCTPYMEHTA
MO3HAHMS, a TakKe B KadyeCTBE OCHOBBI Uil (OPMHUPOBAHUS TUIOTE3bI IIO
MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPUOOPETCHUE OIBITa 110 IUIAHUPOBAHUIO, OPTaHU3AIHH M TIPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoIaTh 3a XOJAO0M Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, PopMyaIupoBaTh 000OIICHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MPOIeTIaHHOM padoTe.

Pabora ¢ undgopmanmei:

yMEHHUE BBIOMpATh, aHAJIW3UPOBATh W HWHTEPIPETUPOBATH HH(OpPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM MpENCTABICHUS, MTOTYUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHBIE
mocobus, pecypcbl MHTepHeTa), KPUTHUECKH OIICHHWBATh IPOTHBOPCUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHUE MPUMEHSATh Pa3Iu4HbIe METOJABl M 3apOChl MPU MOUCKE U OTOOpE
UHGOPMAIIMK W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JUIS BBITIOJIHCHHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JacCTH  MCTIOJB30BaHUS  MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOIb30BAHUS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIbHYIO (POpMY MpeAcTaBieHHs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/adydl HECJIOXHBIMA CXEMaMH, JIHharpaMMaMH,
apyrumu popMamu rpaduKu U UX KOMOMHAITUSIMU;

YyMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Tpolecce ydeOHOH W
UCCJIeI0BATEIbCKON ACSATENBHOCTH MH(DOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CENIbCKOTO XO3MiCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOMIeH MPHUPOIHOM
CpeIbl.

KoMMmyHukaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUA:

yMEHHUs 3aJaBaTh BOINPOCHI (B XOJe jauaigora U (WUiu) JUCKYCCHH) IO
cymiectBy  oOcykaaemMod  TeMbl, (QOpMyJIHpOBaTH CBOM  NIPEAJIOKECHHUS
OTHOCHUTEIHHO BBITIOJTHCHHS TIPE/IIOKEHHOM 3a/1a4H;

YMEHUSI  TPENCTaBIATh  TOJYyYECHHBbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JEeSTENbHOCTY B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeiaThb MPE3eHTALNIO
pe3yIbTaTOB BBHIMOTHEHUS XHMUYECKOTO JKCIEepUMEHTa (J1abopaTOPHOTO OIbITA,
1ab0paTopHOil pabOTHI 1O HUCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHHUsI y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIENOBATENbCKOM  JIEATENbHOCTH  MpPU  PEIICHUH
BO3ZHUKAIOIIKUX MPOOJIEM Ha OCHOBE YyuéTa OOIIMX HHTEPECOB M COTJIACOBAHMS
no3unuid (00CyX aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIC INTYPMBI», KOOPJAHHAIIHS
COBMECTHBIX JCHCTBUH, OIpeACiCeHNEe KpPUTEPUEB IO OIEHKE KadecTBa
BBHITIOJTHEHHOM pabOTHI U ApyTHe).

PerynsiTuBHbIE YHHBepCcaJbHbIE YUeOHbIEe el CTBHUS:

YMEHUE CaMOCTOSITEIbHO OMPEEATh IENH ACSTeIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSATeNbHOCTD, BBIOMpaTh Hanbosee A3 PeKTUBHBIE CLIOCOOBI PEIICHUST YUEOHBIX U
MO3HABATENBHBIX 3a]a4, CaMOCTOSITENIbHO COCTaBJSTh WU KOPPEKTUPOBATH
MPEJUIOKEHHBIM aITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATH KOHTEKCTHI, IPE/IaraéMble B yCIIOBUU 3aJaHHA.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 0O0S3aTEIHHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JlaHHOM ¢eaepalbHON pabdoueil Mporpammoi,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIONMMHUCS HAYYHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI



NercTBUM, crenuduyeckue Il MNPEeIMETHOM 00lacTH  «XUMHS», BHUJIBI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xonIy oOydenus B 8 kj1acce mpeIMETHBIE PE3yIbTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEHIECTBO, CMECH
(olHOpOIHAsT M HEOJAHOPOAHAs), BAJIECHTHOCTh, OTHOCUTEIbHASA aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOT0 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiacCUPUKAIMSI PEaKIUi: peakiuu
COCIMHEHUS, PEAKIMU Pa3JI0KEHUs, PEAKIUU 3aMEUICHUs, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUYECKHUE PEaKLIUU, TETIOBOM PPEKT peakiuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOWTallb, PAAUYC
aToMa, XMMHYECKas CBS3b, MOJSIPHAs M HEMOJIIPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, pPAacTBOpP, MACCOBas JI0JS BEILECTBA
(mpoueHTHas: KOHLEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHSITUH W
MIPUMEHSITh 3TU MOHSATHUS MPU ONMKMCAHUM BEIIECTB U UX MPEBPAILICHUI;

e HCIMOJB30BaTh XHWMHYECKYIO) CHUMBOJHMKY JUISI COCTaBJCHHS (HOpMyT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e OINpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCJICHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COECAUHEHUN 10
dbopmynam, BHUJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M MOHHAasA) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIcha Ilepuognueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUS B llepmoauueckoi cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO Y4Y€HUSs1, 3aKOHA ABOrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TaOMU4HYr Qopmy Ilepuognyeckoit
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3iau4aTb IMOHATHS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OOJBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomnueckass cucTteMa XuMHYeckux digemeHToB [[. U.
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio 3JIEKTPOHOB
U pacrpezieieHUe UX 1Mo dJIEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HECOPraHUUYECKUE BEIECTBA,
XUMUYECKUE peakluu (MO YUCIAYy M COCTABY YYaCTBYIOUIUMX B PEAKIUU
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAICHUNA B
Pa3IMYHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJI0O XHUMHUYECKOTOo »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSITH OCHOBHBIC OIEpPAlMM MBICIUTENBHON AEATEIbHOCTU — aHAJIN3
U CHUHTE3, CpaBHEHHE, 0000IeHre, CHCTeMaTH3aluio, KilacCU(UKaIuio,
BBISIBJICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3EH — Il M3Y4YEHUS CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIUM, €CTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CleloBaTh  NpaBWJIaM  I[OJIb30BAaHUS ~ XMMHYECKOM  MOCyIol  H
1a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IpaBWjaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBINOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJIYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BellecTB (BOJOpPOAA U KHUCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA,
IJIAHUPOBAaTh M MPOBOJAUTH  XMUMHUYECKHE  HKCHEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEIOUYEH U KHUCIOT C MOMOIIBIO UHIUKATOPOB
(;rakmyc, heHondTarenH, METUIIOPAHXK U IPYTHE).

K xoHiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAKATh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUN:

PacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKHX MOHATHM: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CIIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHCIICHUS, XUMHUECKasl PeaKlys, XUMUYECKasl CBsA3b, TEIIOBOU d(PexT
peakuuu, MOJb,  MOJISIpDHBI ~ 00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEBJIEKTPOJIMUTHI, AJIEKTPOJIMTHYECKAST OUCCOLMALNS, PEaKUUU HOHHOTO
oOMEHa, Karaau3atop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEAKIIUHU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH,
OKHCJIUTEIb,  BOCCTAHOBUTENIb, OKHUCJICHHE U  BOCCTAHOBIICHHE,
ajuioTponusi, aMm(pOTEpHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsi, UOHHAs,
METaJUIMYECKas), KPUCTANINUECKass peleTka, KOPpPO3Us METaJlIoB,
CILJIaBbl, CKOPOCTb XHWMHYECKON peakiu, NPEeAeIbHO JOMyCTUMAas
koHueHrtpanus [IJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TOHATHUH U
MIPUMEHSATH THU MOHSITHUS MPU ONMMMCAHUH BEIIECTB U UX MPEBPAILICHUIH;
HCIIOJB30BaTh XHMHYECKYIO CHMBOJIMKY JUJII COCTaBJICHUS (HOpMYyII
BEILIECTB U YPABHEHUN XMMUUECKUX PEAKIIHIA;

ONPEAEHATh BAICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHYECKUX 3JIEMEHTOB B
COCIMHEHMUSAX PA3JIMYHOTO COCTaBa, IMPUHAICKHOCTh BEIIECTB K
OMpeNeNEHHOMY KJIacCy COEIUWHEHUH 1o ¢opMmysaMm, BHUI XUMHYECKOU
CBs3W (KOBaJICHTHAs, HWOHHAs, METAUIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsi]i MOHA M0 XUMHUYECKON (opmyJsie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOPAX HEOPraHUYECKUX COCIUHEHHM, TUIl KPUCTATIINYECKOU
PELIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akoHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro ITOHHMAaHUE: OIKCHIBATH M XapaKTEPU30BATH
tabmmunyio (opmy [lepuoamueckold CHCTEMBl XUMHYECKHX DJIEMEHTOB:
pasnmuyaTh TOHATHS «rJaBHas moarpymma (A-rpymnma)y W «moOodHas
noarpynmna (b-rpynmna)», manble U OOdbIIME TEPUOABI, COOTHOCHTH
0003HayYeHUsl, KOTOpblE HMEIOTCS B NEPUOJUYECKON Tadnuue, ¢
YUCJIOBBIMM  XapaKTEPUCTHUKAMH  CTPOCHHMS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsa sjapa, OOIIee YHCIO DJJIEKTPOHOB U
pacripefielieHie HMX MO D3JIEKTPOHHBIM CJIOSM), OOBACHATH OOIIHUe
3aKOHOMEPHOCTHA B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B
npejenax MaliblX NEPUOJIOB U IIaBHBIX MOJATPYMH C YYETOM CTPOCHUS UX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHThI, HCOPraHWUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacCTBYIOIIUX B PEaKIUMHU
BEIIECTB, TIO0 TEIIOBOMY 3(P(EKTy, 0 U3MEHEHHUIO CTETICHEH OKHMCIICHHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME W CHeHUPUUESCKUE XUMHUUYECKHUE
CBOWMCTBA MPOCTBIX M CJOXKHBIX BELIECTB, IIOATBEPXKAAs OIUCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIU;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTUYECKON JHUCCOIMALIMM  KHUCJOT,
LIETI0YEH U COJIEM, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKUui, MOATBEPKIAIOMUX CYIECTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PAa3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX  pEaKIUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCa dTHX PEaKIIni;
MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHMOCTH OT HMX CTPOEHUS,
BO3MOXHOCTH TIPOTEKAHHUSI XUMHUYECKHUX IMPEBpAICHU B pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO  MaccChbl
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOrOo »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU peaKInu;

coOoaTh  TMpaBWUjia  TOJIB30BAHUS ~ XUMHYECKOW  TMOCYyJIOW U
nabopaTopHbIM  00OpYyIOBaHMEM, a TakkKe IMpaBuia OOpalieHus C
BEUIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU IO BBINOJHEHUIO
Ta00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOAUTh  PEaKUUH, MOJITBEPKIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3IUYHBIX BEILECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapoonar-, ¢ocdar-, cuiaukar-, cyibdar-, THAPOKCUI-HUOHBI,
KaTHOHbI aMMOHUS ¥ HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEPAlMU MBICIUTENIbHON JEATEIbHOCTH — aHau3
U CHUHTE3, CpaBHEHUE, OOOOIIEHUE, CHUCTEeMAaTU3AIUIO, BBISABICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJI1 U3YyYEHUS] CBOWCTB BEILECTB U
XUMUYECKUX PEaKIUil, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaONII0ICHUE, M3MEpPEHUE, MOJACIMPOBAHUE, DKCIIEPUMEHT (peasibHbId U
MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBo 4acoB
Ne HaumenoBanue pa3ieioB u duekTpoHHbIe (LM pPOBbLIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paszgea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BaxkHast 00J1IaCTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
' IIPAKTUYECKOHN NAEATEIbHOCTU https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemecTBa u xuMuieckue 15 1 bubmuoreka [[OK
' peaxkuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3nes 2. BaskHeiilnne npeacTaBuTe I

HEOPraHu4eCKMuXx BEeIIeCTn

51 Boznyx. Kucnopon. [lonsitue 6 bubmmoreka [JOK

' 00 oKcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonstue o kucnorax 2 1 bu6mmoreka [IOK

' ¥ COJISX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | 1 bu6nuoreka [JOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
)4 OCHOBHBIE KJ1aCChl 1 1 1 bubmuoreka [JOK

. HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pasgeny 30

Pasznea 3. [lepuoauveckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.

Xumnuyeckasi cBsizb. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE pPeaKkuuu




[lepronnueckuii 3aKOH U

31 [lepuoauueckast cucrema 7 bubmmoreka [IOK
' XUMHYECKUX 3eMeHTOB Jl. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
X .
- OI/IMI/I‘-ICCKaSI CBSI3b . Bumorexa LIOK
' KHCTITEITBHO https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIbHBIE PEAKIINHU
I/I 15 bubmmoreka [JOK
TOTO Mo pasielty https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne i/m P Kontpoasnsl | IlpakTuuyeckue p
NMPOrpamMmmbl Bcero oOpa3oBaTejibHbIEC
e padoThbI padoTsbI
pecypcsbl
Pa3zgea 1. BemecTBo 1 XUMHYECKHE peakuu
11 [loBTOpenue u yriayOnenue 3HaHUN 5 ) bubnnorexa [IOK
' OCHOBHBIX pa3JIejoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs JUCCOLIUALIMSL. 2 1 1 bubnmnoreka [JOK
' XHWMHUUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M X CO€IUHEHUS
21 OO6m1as XxapaKTepruCcTUKa XUMHIECKUX 4 ) bubnuorexa [IOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1as XxapakKTepuCcTUKa XUMHIECKUX
2.2 SHGMGHTOlf VIApr nmbel. Cepa u eé 6 bubmorexa HOK
' PYTIIHL- &P https://m.eds00.ru/7f41a636
COETUHEHUS
OO6m1as XxapakTepuCTUKa XUMHUYECKUX
23 3H€I;eHT0]§) VA Ir) nnbl. A30T, hocdop u ux 7 1 bubmmorexa LIOK
' PYTHIRL: ’ p https://m.eds00.ru/7f41a636
COCTMHCHHS
OO01mas XxapakTepuCcTHKa XUMUIECKUX
2.4 BHCHI\;IIGHTO]S IVApr bl YTJIEpOa U 8 1 2 bubmmorexa [IOK
' . py ) poA https://m.edsoo.ru/7f41a636
KPEMHHUI U UX COCTUHEHUS




Hroro no pazgeny

25

Pa3zgen 3. MeTaJJIbI M UX COCAUHECHUSA

. bubmuoreka [{OK
3.1 Obmpe croficTBa METANIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxneiime MeTauibl U UX COSIUHEHUS 16 hitps://m.edsoo. ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaonias cpeaa
41 B a AL B K @ 3 bubmuoreka [JOK
) CLICCTBA M MATCPHUATIBI B JKU3HH HCIIOBC https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bubmuoreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68







IHHOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KosmmuecTBo yacos JIEKTPOHHbIE
Jara
Ne nudposbie
Tema ypoka Kontpousnsbie | IIpakTnyeckue | H3YUeHH
n/n Bcero oOpa3oBaTejibHbIE
padoThbI padoTbI A
pecypchl
1 [Ipenmet xumuu. Poias XuMuu B )KU3HU 1 bu6mmoreka [JOK
yejgoBeKka. Teja u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTe 0 MeTO/aX MO3HAHUS B XUMHUHU 1 bubmorexa HOK
a https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboTHI B 1abOpaTOPUU U IPUEMBI 1 bubnunorexa [JOK
oOparieHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyAOBaHUEMY
4 Yuctele BemiecTBa U cMecu. CriocoObl | bubmuorexa [JOK
pas3zeneHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padota No 2
5 «Pasnenenue cMeceit (Ha mpumepe 1 bubmorera [JOK
A . p p https://m.edso0.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOM COJIH )»
bu6mmoreka [IOK
A 1
6 TOMBLH MOJICIY IR https://m.edsoo.ru/ff0d2a6¢
. XHUMUYECKHUE IEMEHTHI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmorexa LIOK
P Hl https://m.edsoo.ru/ff0d2a6c
bub6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 nomoreka L

https://m.edsoo.ru/ff0d2d50




3aKO0H IMOCTOSHCTBA COCTaBa BEIICCTB.

Bbu6mmoreka [JOK

10 X eckas o a. BanenTtHoc
FIMITH A bopuyx JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX 3JIEMEHTOB
1 OTHoOcHTENbHAS aTOMHAs Macca. bubmuoreka [{OK
OtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHYECKOTO bubmuoreka [{OK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c¢
13 KonmuectBo BemecTBa. Moib. Bbu6morexa [JOK
Momnsipnasg macca https://m.edsoo.ru/ff0d5230
14 du3nuecKkue U XUMHUYSCKUE SBJICHUS. Bbu6morexa [JOK
XuMu4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKaHUS bubnuorexa LIOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnunoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b&88
Brluucnenus konuuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMHYECKUX bubmmorexa [IOK
H . yp https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMHUYECKUX peaklnuit
18 (coemnHeHUs, pa3IoKECHUS bubmorexa [OK
A P : https://m_edsoo.ru/f0d334
3aMeIICHHsI, OOMEHA)
M. B. JIOMOHOCOB — y4Y€HBIIA-
19 sHIMKIoneaucT. O6001IeHne U bubmmorexa [OK
H FHCT IEI https://m.edsoo.ru/ff0d40c4
cucTeMaru3anus 3HaHUI
20 Kontponbnas pabota Nel o teme bubnuorexa LIOK
«BeniecTBa ¥ XMMUYECKUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopoa — aneMeHT u

https://m.edsoo.ru/ff0d448e




npoctoe BeuiecTBo. O30H

dusnueckre U XUMHUYECKUE CBOUCTBA

bu6mmoreka [JOK

22
KHCII0pOAR (PCAKIUHH OKHCIICHES, https://m.edsoo.ru/ff0d4614
ropenwne). [lonarue o6 okcumax
Crioco0bI OTy4eHus: KUCTIOpOoia B
23 71a00paTOPUH U TTPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumMeneHue kucnopoia
TennoBoii 3 PexT XuMUIeCKOi
24 peaKIuu, MOHATHE O bu6moreka [IOK
TEPMOXUMUYECKOM yPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKLIUAX
TommBo (HedTh, yroias U METaH).
25 3a HBHeI-EI/qu];OB yxa CIIOCOOBI lro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeI0TBPAIEHHUS
ITpaxTrueckast padora Ne 3 o teme
26 «Ilonydyenue u cobupanue KMcIopoia bubmmorexa LIOK
Y . P posa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTBY»
7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
73 DU3NYECKUE U XMMUYECKHUE CBOMCTBA bubmuorexa [JOK
Bogopoaa. [IpuMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 Horsire o KnezoTax i coix https://m.edsoo.ru/ff0d50d2
30 Crioco06bI oTy4eHus: BOAOPOa B bubnunorexa [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «Ilonmydenue u cobupanue BoI0poa,

HU3YUCHHUC CTO CBOICTBY»

https://m.edsoo.ru/ff0d4{42




1 MosnsipHblii 00BEM ra3oB. 3aKOH bubnuoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIUYecTBa

33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmmorexa [IOK

= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA MK 00BEMY
Brruncnenus 00bEMOB ra3oB 1Mo

34 ABHEHHUIO PEAKI[MU HA OCHOBE 3aKOHA bubnmorexa [JOK
yp . peaxtt . https://m.edsoo0.ru/ff0d5708
00BEMHBIX OTHOIICHUH ra30B

35 duznyeckre 1 XMMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

16 CocraB ocHoBanuii. [Tonsitue 06 bubmuoreka [JOK
HHAWKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HachiieHnbie

37 W HEHACHI peHHI)IIe) acTBOpbl. MaccoBast bubmmorexa [JOK

- P PPl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PaCTBOpE
[Tpaktuyeckas pabora Ne 5 o Teme

13 «IIpuroroBiieHrE paCTBOPOB C bubnunorexa [JOK
onpeAcnEHHON MacCOBOM 10IEN https://m.edsoo.ru/ff0d5Seba
pPacTBOPEHHOTO BEIIECTBA

39 Konrponbnas padora Ne2 o teme bubnuorexa [IOK
«Kucnopox. Bonopon. Bona» https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiaccuuKaius, bu6mmoreka [IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUUYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnmorexa [JOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHOBaHMsI: COCTaB, KIaccU(pUKaIus, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 Ilonmyyenue u XMUMHYECKUE CBOMCTBA bubnuoreka LIOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 Ilonyyenue u XMUMUYECKUE CBOMCTBA bubnnorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenaue): HOMEHKIIATypa,
46 CHOCOéBII) oI ‘I)GHI/IH XI/IMI/I‘{Z(I;)KI/IC bubmorexa HOK
N y ’ https://m.edsoo.ru/00ad9474
CBOIICTBa
[TpakTrueckas pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUN
43 ['eneTndeckas CBSI3b MEXKIy KiIaccaMmu bubnmnoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
49 O06o001eHre 1 cucTeMaTr3aIus 3HaHUI
- 1 https://m.edsoo.ru/00ad9cb2
Kontponbhas padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTAHUIECKUX bubmotera [JOK
. P https://m.edsoo.ru/00ad%¢la
COCTMHECHHI
[TepBbie MOMBITKU KJIacCUPHUKAITUT
51 XMMHUYECKHX dJIeMEHTOB. [loHsITHE O bubmmorera [JOK
' https://m.eds00.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
[Tepuoguueckuil 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHYECKUX bubmmorera [JOK
pHOA https://m.edsoo.ru/00adaS2¢c
snemeHToB /I. 1. Menaeneena
bu6mmoreka [JOK
53 Ilepuonsl, rpymnisl, HOATPYIIIIbL

https://m.edsoo.ru/00adaS2¢c




Crtpoenne atomoB. CocTaB aTOMHBIX

bubmuoreka [{OK

54
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CTtpoeHnue 31MeKTPOHHBIX 000JI04eK
55 aToMOB 3j1eMeHTOB Ileproanueckoit bubmorera [JOK
proa https://m.edsoo.ru/00ada6bc
cucteMmsl /1. 1. MeHnaeneeBa
XapakTeprucThKa XUMHYECKOTO
56 JJIEMEHTA T10 €0 IOJIO0KEHUIO B bubnuoreka [IOK
[Tepuonuueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MeHnpeneeBa
3nauenue [leprnoanueckoro 3akoHa ajis
57 pa3BuUTHs Hayku U npaktuku. /1. 1. bubnuoreka [JOK
MenpneneeB — y4€HBIN, MEAAror U https://m.edsoo.ru/00ada96e
rpakJ1aHUuH
PesepBublii ypok. O0001IIEHNE 1
58 CI/ICTIe)MaTI/BZpI/IH 3HAHUM / bubmmorera [TOK
. H https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas pabota
Kontponbhas padota Ne4 o reme
59 «Ctpoenue atoma. XUMHYECKasl CBS3b) bubmoreia HOK
p aroma. https://m.eds00.ru/00adb486
/ Bcepoccuiickasi mpoBepovHas padboTa
DNEeKTPOOTPULIATEIBHOCTh AaTOMOB bubnuorexa LIOK
60
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMu4ecKas CBI3b bubmotera [IOK
https://m.edsoo.ru/00adac34
2 KoBanenTHas noysipHasi Xumudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoasipHas XUMHYECKas bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrereHb OKUCIICHUS bu6mmnoreka [JOK




https://m.edsoo.ru/00adae28

65 OKUCIHUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmnoreka [JOK
peakuuun https://m.edsoo.ru/00adb076
Bbu6mmoreka [JOK
1
66 OKHUCINUTENIN U BOCCTAHOBUTEIN httns://m._edsoo.r/00adb076
PesepBublil ypok. O000IIEHHE U
67 CI/ICTIG)MaTI/BZpI/ISI 3HaHHI;II 10 TEME 1 Bubmiorexa HOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoeHue aroma. XUMHUYECKAsI CBSI3bY
68 PesepBHbIit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
Jlara

Ne uugposbie

Tema ypoka Kontpousnsbie | IIpakTnyeckmue | H3yYeHH
n/n Bcero oOpa3oBaTe/ibHbIE

padoThbI padoThI A
pecypcsl

[lepuoauueckuii 3aK0H.

1 IIepuonuueckas cucrema 1 bubnnorexa [IOK
XHUMHUYECKUX djemMeHToB JI. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHUYECKHX HJIEMEHTOB 1 bubmmorexa [JOK

N https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HoMeHKIaTypa | bubnmorexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMU4eCKOM CBSI3U U THIIBI | bubmuoreka [JOK
KPUCTaJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo reme

5 «IloBTOpEHUE U yriIyOieHHe 3HAHUM 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 kiacca»

6 Knaccudukanus xumuaeckux | bubnuoreka [IOK
PEaKIMH MO Pa3TuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbceb0
[ToHsITHE O CKOPOCTH XUMUYECKOI

7 eakiu. IloHATHE O TOMOT€HHBIX U 1 bubmmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEaKLIHIX

8 [TonsATHE 0 XMMHYECKOM PaBHOBECHH. 1 bubnnorexa [IOK

(DaKTOpBI, BJIMAIOIIUME HA CKOPOCTH
XHUMHYICCKOM PEaKIUM 1 MOJTOKEHUEC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOTI'0 paBHOBECHUA

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHEIC

bu6mmoreka [IOK

9
peaKkuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOIN
10 nccounanu. CUIbHbIE U cl1a0bie bubmorexa LOK
A HHatH. https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 Honnusle ypaBHEHUS peakIIuU bubmorexa LOK
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBaHUH B CBETE IIPEACTAaBIECHUI bubmorexa LOK
p le https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIH
XHUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IpEICTABIEHUNA 00 bubmmorexa LHOK
e . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON AUCCOIUALINHI
14 IMousgarue o ruaponuse conei bubmmorexa LHOK
P https://m.edsoo.ru/00add9d4
15 O06001enre u cCucTeMaTU3aIHs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Penienne YKCriepuMeHTaIbLHBIX bubmaorexa [OK
p https://m.edsoo.ru/00addbfa
3agaud»
KonTponbnas padora Ne2 no teme
17 «DIIEKTPOIUTHYECKAS JUCCOIHALUS buGnnorexa [IOK
p A MM https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B PACTBOPAX)»
OO011ast XapaKTEPHUCTUKA TAJIOTEHOB.
18 XI/IMI/I‘ICCKFI)/IC CBI())ﬁCTBa Ha IIpuMepe Bubmiorexa OK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHas KUCIOTA, bubnmoreka [JOK




XMMHYECKHE CBOMCTBA, MOJYyUYECHUE,
MIPUMEHEHUE

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

[Ipaxtuyeckas padora Ne 2 o Teme

bu6mmoreka [JOK

20 «ITomyyeHne COISIHOM KHCIOTHI,
Y . . https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBONCTB»
Brruncnenust no ypaBHeHHUSIM
21 XUMHUYECKHUX PEaKIUM, €CIIU OJUH U3 bubmmorexa TIOK
P ’ https://m.edso0.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO61as xapakTepuCTHKa 3JIEMEHTOB bubmuorexa [JOK
VIA-rpymnrsl https://m.edsoo.ru/00ade64a
AnnoTponHbsle MOAU(GUKALIUN CEPHI.
” Haxoxnenue cepsl 1 €€ coeTMHEHU I bubnuoreka [JOK
B NpUpoje. XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoa0opo/1, CTpOCHUE, bubmmoreka [JOK
bu3nUecKue U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcubl cepbl. CepHas KHCIIOTA,
25 du3nueckrue 1 XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XHWMHUUYECKUE PEAKLUY, JIEKALUE B
OCHOBE IIPOMBIIIUIEHHOTO criocoba
IIOJIy4EHUS] CEPHOU KUCIIOTBI. bubnuorexa [IOK
26
XHUMHUUECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIIei Cpebl COCTUHEHUSIMHU
cepbl
7 Brruncnenue MaccoBoil 40 BBEIXOa bubnuoreka [JOK
HNPOAYKTa peaKInu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTHKa 3JIEMEHTOB bubnunoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHe
B Iipupoe, GU3NIECKue 1
XUMHUYECKHE CBOKCTBA

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

AmMHaK, ero pu3nuecKue u

29 XHMHYECKHUE CBONCTBA, MOJyYEHUE U bubmorexa HOK
’ y https://m.edso0.ru/00adf004
pUMEHEHNE
[IpaxTuyeckas padora Ne 3 o Teme
30 «ITonyuenne aMMHaKa, U3y4eHHE €ro bubmmorera [JOK
N y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuca0Ta, €€ Hpu3ndecKkue u bubnnoreka IIOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 nobpennii. XuMHUUECKOe bubmmorexa TIOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH CpeIbl
COCAUHCHHSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaH KI/ICJ'I((l))Ta ¢)(1)PII)SI/I(‘IC)CKI/IC u bubmorexa [JOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, IMOJTyYEHUE
Hcnons3oBanue pocaTo B

34 KaueCTBE MHUHEPAIBLHBIX YI00pEHUH. bubnnoreka [JOK
3arpsi3HEHUE TPUPOAHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHIE B

35 npu g e gI/ISI/II:IeCKII)/Ie U XUMHUYECKHE bubmmorexa LIOK

p ? e https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcunsl yraepoaa, ux pusndeckue u bubnmoreka [JOK

XHUMHYECKHUE CBOMCTBA.

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




DKOJIOrH4€eCKHe MpoOIEMBbI,
CBs3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYronbHas KUCIOTA U €€ CONu bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckas padora Ne 4 o Teme
"TlosrydyeHune yrieKuciioro rasa. bubnuoreka LIOK

38
KauecTBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEUIECTBAX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTJIepoaa
40 Kpemunii u ero coequHeHust bubnnorexa [IOK
P https://m.edsoo.ru/00ae080a
[Ipaktuyeckas pabora Ne 5. Pemenue

A1 SKCHEPUMEHTANIbHBIX 33]1a4 110 TEME bubnunorexa [JOK
«Baxueiive HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHHU S
KonTponbnas padorta Ne3 mo teme

42 «BaxHeiie HeMeTauIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COETMHEHU S
OO6m1as XxapakTepucTUKa XUMHUECKUX
3JIEMEHTOB — METAJJIOB.

43 MeTtannuyueckas CBSI3b U bubnuoreka [{OK
MeTaUINYeCKas KpUCTaIInYeCcKas https://m.edsoo.ru/00ae103e
peméTka. OU3NUEeCKHe CBOMCTBA
METaJIOB

44 XUMHYECKHE CBOMCTBA METAJIIOB. bubmuoreka [IOK

DIEKTPOXUMUYECKUH Psif

https://m.edsoo.ru/00ael156




HaIPSOKEHUN METaJIOB

O0611me cnocoObl MOTyYeHHS
MmetaiioB. CrutaBel. Beraucnenus mo

45 aBHEHUSIM XUMUYCCKUX PEAKIIUU Bubmorexa OK
yp PCaKIHH, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
IpUMECH
46 IlonsTue o KOppPO3UU METAIIOB Bubmiorexa OK
PP https://m.edsoo.ru/00ael1278
Bbu6mmoreka [JOK
47
[Henotnere meTans! https://m.edsoo.ru/00ael14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnunoreka [JOK
KaJInus https://m.edsoo.ru/00ael14b2
49 [[lenoyHO3eMENBbHBIE METATIIBI — bubmuoreka [JOK
KaJbIANA U MarHui https://m.edsoo.ru/00ael 5e8
50 Bakueime coefuHeHU KaJIbIU Bubmiorexa TOK
A 1t https://m.edsoo.ru/00ael 5e8
51 O00011IeHNE U CUCTEMATHU3ALIIS
3HAHUHU
5 JKEcTkoCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTruueckas padota Ne 6 o Teme
53 "YKECTKOCTE BOAEI U METOMEI €8 bubmorexa LIOK
" g 8 https://m.edsoo.ru/00aclae8
yCTpaHEHUS
bu6moreka [IOK
54 A 5
JTOMHUHHH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
55
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK




https://m.edsoo.ru/00ae1d86

OKCI/II[I:I, THUAPOKCHUIBI U COJIM KCJIC3a

bu6nmoreka [JOK

> (IT) u xene3a (II) https://m.edsoo.ru/00ae35e6
53 O06o001IeHre U crucTeMaTU3alus
3HaHUI
[IpakTruueckas padota Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnuorexa [JOK
«Baxueitye MeTaIbl 1 UX https://m.edsoo.ru/00ae3de8
COETMHEHU S
Brruncnenust no ypaBHeHHUSIM
XUMUYECKHUX PEAKLUMN, €CIIH OJUH U3
60 pEareHToB JIaH B U30BITKE WITH bubnnoreka IIOK
COACPKUT puUMecH. Beruuncienus https://m.edsoo.ru/00ael1750
MacCOBOMH J10J1M BbIXOJA MPOAYKTa
peakuuu
61 O606HvleHI/Ie Y CHCTEeMaTH3aIus
3HaHUI
KonTponbnas padota Ne4 no teme
62 «BaxxHenmme MEeTaJlIbl U UX
COETMHEHU S
63 BemectBa u maTepuaisl B bu6nmoreka [JOK
MMOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3{50
64 XHUMHUYECKOE 3arpsi3HEHUE bubnunoreka [JOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelieHun bubnnorexa HOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepsHrlil ypok. O60011eHue u bubnnorexa HOK

CHCTEeMaTH3alus 3HAaHUH

https://m.edsoo.ru/00ae0d0a




67 PesepBHeIil ypok. O000ICHHE 1 | bubnunoreka [JOK
crucTemMaTu3auus 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBHeliit ypok. O6001IeHNE U 1 bubnunoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KVIACC

Kon
MpPOBePsSIEMOr0
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOEHNS] OCHOBHOM
o0pa3oBaTe/IbHOI POrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1

IIo Teme: «HCpBOHa'-IaJ'II)HIﬂe XUMHUYCCKUEC ITOHATHA

1.1

pacKpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX IIOHATUH: aroMm,
MOJIEKYJIa, XHMHYECKHI »HJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE
BEILIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAsA), BaJECHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJEKyJsipHas Macca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas MO XUMHUYECKOIo
JJIEeMEHTa B COEJIMHEHUH, MOJISIPHBIM OO0BEM, XMMHUECKas peaKiius,
KIacCUpUKALMs  PEAKIHA:  PEeakiuu  COSAMHCHUS,  PEaKIHH
pa3oKeHUs, PEAKIMW 3aMEIICHHs, peakiuu OoOMeHa, 9K30- |
SHAOTEPMUYECKUE pPEeaKIHUU, TermoBoi 3¢ (HeKT peakiuu, pacTBop,

MaccoBast J10JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHWMHYCCKHUX MIOHATHH H

INPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCHICCTB U UX HpeBpaI_HCHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHYCCKYI0 CHUMBOJIMKY IJId COCTABJICHUS q)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKpbIBaATh CMBICJI 3aKOHOB COXpPaHCHUA MacCcChbI BCIIICCTB,
MMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJAPHOI'0 Y4YCHUs, 3aKOHa

ABorazapo

1.5

OIPCACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCANHCHHUAX

1.6

KJ'IaCCI/I(I)I/II_II/IpOBaTB XUMHUYCCKHEC PCAKIHNH (HO qucily MU COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(deKkTy)

1.7

BBIUUCIIAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaCChI




BEILIECTB

1.8

BBIYUCIIAITD MACCOBYIO HOOJIIO XUMHYCCKOI'O 3JICMCHTaA I10 (bopMyne

COCIUHECHUS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MIPUMEHATHh €CTECTBEHHOHAYYHBIC METOJIbI MO3HAHUSI — HAOJIOICHHE,
U3MEpeHue,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peajbHbld U

MBICJICHHBIN )

[To Teme: «BaxHeime npeACTaBUTENN HEOPTAHUYECKUX BEILIECTBY»

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHMMHUYCCKHUX TMOHATHH: OKCHunI,

KHCJIOTAa, OCHOBAHHUC, COJIb

2.2

onpeaAcCIATL MPUHAIC)KHOCThL BCIHICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coeanHeHui o popmynam

23

KJIaCCU(PUIIMPOBATH HEOPTAHUUECKHUE BEIIECTBA

24

XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOICTBa
BELIECTB PAa3IMYHBIX KIACCOB, MOJATBEP)KAas ONHCaHHE IpUMEepaMu

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIAN

2.5

IIPOrHO3NpPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT WHX
Ka4CCTBCHHOI'O COCTaBd, BO3MOKHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaH_IeHI/II‘/JI B PA3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh IpaBUJIaM I[OJb30BAaHUS XMMHUYECKOW TOCYIOM U
a00paTOpPHBIM 00OPYJOBAaHHEM, a TaK)Ke IMpaBWIaM OOpAIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HUHCTPYKIUSMU IO BBINOIHEHUIO
Ja00paTOPHBIX XUMUYECKHX OIBITOB MO TMOJYYEHUIO U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOIOpPOAAa M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIENOYEHM M KUCIOT C TOMOIIBIO

WHIUKATOPOB (J1akmyc, (peHondTasenH, METHIOPaHX U IPyTHe)

2.7

MIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKOM peakiiuu

I[To Teme: «llepuogmueckuit 3akoH u Ilepuomgmyeckass cucrema
xumudeckux anemeHtoB JI. M. MenaeneeBa. CTpoeHue aToOMOB.

Xumudeckas cBI3b. OKHUCINTEIIFHO-BOCCTAHOBUTCIIHFHEIC PEaKIum»

3.1

PaCKpbIBaTb CMBICII OCHOBHBLIX XHUMHWYCCKHUX TTOHATHH: AApO aTroma,

QJIGKTPOHHBIM CJIOW aToMa, aToMHas opOWTanb, paguyc aToma,




XAMUYECKasl CBSA3b, MOJSPHAS W HEMOJSAPHAS KOBAJIEHTHAs CBS3b,
3JIEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HWOH, KaTUOH, aHMOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(PUITUPOBATH XUMHUECKHE DJIEMEHTHI
OINUCBIBAaTh M XapaKTepu3oBaTh TabimuHyro ¢Gopmy llepumogmueckoii
CUCTEMbl XMMHYECKUX 3JEMEHTOB: pa3iuyaTb IIOHATHUS «IJIABHAs
3.3
noarpynna (Arpymnma)» u «mnoOouHas mnoarpynmna (brpymma)y,
«MaJble» U «OOJbILINE» MEPHOAbI
packpbiBath cmblicn I[lepuoguyeckoro 3akoHa J[.M. Menneneesa:
14 J€MOHCTPUPOBATh NOHUMAaHUE NEPUOINIECKON 3aBUCUMOCTH CBOWCTB
' XMMHMUYECKHX JJIEMEHTOB OT HUX nojoxkeHus B Ilepuoguueckon
CUCTEME
COOTHOCUTh  00O3HAuYeHUs, KOTOpble HMEIOTCS B  Tabiuue
«Ilepnonuyeckass ~ cucrema  XuUMH4Yeckux  asemeHtos .M.
3.5 MenzeneeBa» ¢ YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsn sjpa, oOIee YHCIIo
3JIEKTPOHOB U pacHpeAesiCHUe UX MO JIEKTPOHHBIM CIIOSIM)
36 ONpENEeNATh  CTENEHb OKUCIEHUS  OJJEMEHTOB B  OMHApHBIX
' COETMHEHUSIX
37 OIPENeNIATh BHMJ XMMHUYECKOM CBA3M (KOBaJE€HTHash M HOHHas) B
' HEOPraHUYECKUX COEANHEHUAX
9 KITIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBEPSAEMOro .
o0pa3oBaTebHOI MPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara

1

ITo Teme: «BelecTBO 1 XUMUYECKasi PEaKIU»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHMUYECKHX IOHSTUH: pPAacTBOpP,
AJIEKTPOJIUTHI, HEJJIEKTPOJIMUTHI, DIIEKTPOJUTHYECKAsT AMCCOLMALIMS,
peakuuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMHUYECKOEe paBHOBECHE,
oOpaTumble U HeoOpaTHUMBbIe peaxiuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIbHbIE peakuuu, OKUCJIUTEb,
BOCCTAHOBUTEINIb, OKHCICHME W BOCCTAHOBJEHHE, aJIOTPOIUS,

aMbOTepHOCTh,  XUMHYECKas  CBs3b  (KOBAJICHTHAs, HOHHAs,




MeTaJlyIn4eckas), KpUCTAIMUecKas pemérka, CIUIaBbl, CKOPOCTb

XUMHUYECKON peaKIuu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XUMHYCCKUX MMOHATHH H

IIPUMCHATDE OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaH_IeHI/If/'I

1.3

COCTAaBIIATh YPaBHEHUS DIIEKTPOJIUTHYECKON IHCCOLMALMM KHCIIOT,
LIEJIOYEN U COJIEH, IIOJIHBIE W COKpAUIEHHBIE YPABHEHUS pPEAKLUN

HOHHOTO 0OOMEHA

1.4

pacKpbIBaTb CYIIHOCTb OKHCJIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

oCpCACTBOM COCTABJICHUS DJICKTPOHHOT'O OajaHca 3THUX peaKHI/Iﬁ

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu

Ilo Temam: «Hemerauibl U MX coequHEHUSI» U «MeTamnbl U HUX

COEIMHEHUS

2.1

XapaKTEPHU30BaTh (OMUCHIBAThH) OOIIHE U CIIeU(PUIECKUE XUMUISCKHE
CBOMICTBa NPOCTBIX MW CJIOKHBIX BCHICCTB, IMOATBCPIKIAAA OIMMCAHUC
IIpUMEpaMu MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMI COOTBETCTBYIOIINX

XUMHNYCCKHX peaKL{I/Iﬁ

2.2

COCTAaBJIAThL YpPaBHCHHA peaKuHﬁ, MMOATBECPIKKAAIOIMINX CYHICCTBOBAHUC

TCHETHYICCKOM CBS3U MCXKIAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB
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IMIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKHUX HpeBpaH_ICHI/Iﬁ B Pa3JIMYHBIX

YCIOBUAX

24

CIEAOBaTh TMpaBUJIaM IMOJb30BAaHUS XMMUYECKOW TOCYIOW U
nabopaTopHbIM 00OpYAOBaHUEM, a TaKXKe IMpaBUiIaM OOpaIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBINOJHEHUIO
Ja00paTOPHBIX XUMUYECKHX OIBITOB MO TMOJYYEHUI0O U COOMpaHUIO

ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTICKUCIIOTO Ta3a)

2.5

NPOBOJUTH PEAKIHMH, MOATBEPXKIAIONINEe KayeCTBEHHBIH COCTaB
pa3IUYHBIX BEHIECTB: PACIO3HABATh OINBITHBIM IyTEM XJIOPHI-,
Opomuza, wuomuia, kapbonar, ¢ocdar, cummkar, cyiabdart,
THIPOKCUINOHBI, KaTHOHBI aMMOHHS, MOHBI HM3YYEHHBIX METaJlIOB,

NPUCYTCTBYIOIINEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKHUX BCIUICCTB

ITo Teme: «XUMHUS U OKpYXKArOILasi Cpeaar

3.1

PacCKpbIBaTb  CMBICII  OCHOBHBIX XHUMHYCCKUX MOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlMM MBICIUTCIIEHON JEATCIIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OO0OOIIeHHe, CHCTEMaTU3aluIo,
BBISIBJICHHEC TPHYMHHO-CJICIICTBEHHBIX CBSI3¢H — JUIA  W3YYCHUS
CBOMCTB BEIIECTB M XHMHUYECKHUX pEaKIUi; €CTeCTBEHHOHAY4YHbIE
METOJIbI TIO3HAHWS — HAOJIIOJICHUE, W3MEpPEHUE, MOJICIHPOBAHUE,

9KCIIEPUMEHT (peabHbIN U MBICJICHHBIN)




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsiemMblii 3JIeMEHT CO/iep:KaAHUS

1

HepBOHa‘IaHBHLIe XHUMHUYCCKUEC ITOHATHA

1.1

[Ipenmer xumun. Poib XUMHM B KU3HM Ye€lIOBEKa. XHMHUS B CHCTEME HayK.
Tena u BemjecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE

BC€IICCTB

1.2

ITonsarme o Merogax mo3Hanusa B XxuMuu. Yucrtele BemecTsa U cMecu. CriocoObl

paszielieHusl cMecen

1.3

ATOMBI H MOJICKYJIBL. Xumuueckue d31eMeHThl. CHMBOJBI  XHUMHYECKHX

51eMeHTOB. [IpocThie U c10kKHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckasi ¢popmyra. BalleHTHOCT, aTOMOB XMMHYECKUX IJIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOcuTenbHass  aTOMHas  Macca.
OTtHocuTenbHAs MOJIEKyJIsipHas Macca. MaccoBasi 401 XMMUYECKOTO AJIEMEHTA

B COCIUMHCHHNU

1.5

KomnuectBo BemectBa. Mosb. MonsipHasg Mmacca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérbl mo ¢opmyiiam

XUMHNYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

®dusnyeckne U XUMHYECKHE SIBJICHHS. XHMMHUUYECKas peakuus U e€ MpU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKkrne ypaBHeHus. Kiaccudukamms

XUMUYECKUX PEeaKui (COeTMHEHMS, Pa3JIOKEHUS, 3aMEIIIeHUsI, 0OMEHa)

1.7

XUMUYECKUI IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCY 10, ¢ MpaBUIIaMu
pabotel B naboparopur u TpuéMamMu oOpamieHus ¢ J1ab0paTOPHBIM
o0opyioBaHWEM, HW3yY€HHWE W ONUCaHWe (PU3UYECKUX CBOHCTB O0Opa3IoB
HEOpPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TIaBIeHHE BOCKA,
TasiHUE JIbJla, paCTUPaHUE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCAIUs BOJbI) U
XUMHUYECKUX  (TOpeHHe CBEYd, MpPOKAJTUBAHUE MEAHOW  MPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCIIOTOW) sIBIICHUH, HAOMIOJEHHE W OINHMCAaHUE
MPU3HAKOB TMPOTEKAHMS XHUMHUYECKUX peakuuil (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJOpHIOM Oapusi, pa3jioKeHue
runpokcuna Meau(ll) npu HarpeBaHuu, B3aMMOJEICTBHE Keje3a C PACTBOPOM

conu Mequ(1l), n3yuenue crnocoboB pazaeneHusi cMeceil (C TOMOIIbI0 MAarHHTa,




(bunpTpOoBaHUE, BBIMAPUBAHKE, TUCTUIUIALMS, XpoMarorpadus), MpoBEICHUE
OYHNCTKHN HOBapCHHOﬁ COJiu, HaGHIO,Z[eHI/Ie 1 OIIMCAaHUC PE3YJIbTATOB ITPOBCACHUA
OTBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPaHEHHWsS MAacChl, CO3JaHHe MoJelneit

MOJIEKYJ (I1apOCTEPKHEBBIX)

Baxwueiiiine MNpEACTAaBUTCIIM HCOPIraHNYCCKUX BCIICCTB

2.1

Boznyx — cmecp raszos. CocraB Bo3gyxa. Kucimopon — s1eMeHT M IpoOCTOe
BeulecTBo. HaxoxxaeHue kuciopoja B mpupoje, Gpusnueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciopoaa. CrocoOsbl
NOJYYEeHUsT KHUCIOpoJa B JabOpaTOpHM M NPOMBIIIICHHOCTH. KpyroBopor

Kkucaoposa B mpupoje. O30H — auioTpornHas MoaupuKalus KUCIopoaa

2.2

TernoBoii 3P PeKT XMMUUECKON peaKkiuu, TePMOXUMUYECKUE YPABHEHHUS, SK30-
U SHAOTEPMUYECKHE peaKIuu. TOIIMBO: yroib U METaH. 3arpsi3HEHHE BO3/1yXa,

yCUJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pyIieHue 030HOBOTO CIIOS
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Bonmopon — snemeHT m npocroe BemecTBo. HaxoxneHnne Boaopoaa B IPUPOIE,
¢u3nyeckue W XHMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOObI IMOTyYeHHUS.

Kuciorts! u conu

24

Mosipabiii 00bEM Ta30B. PacuéThl Mo XUMUYECKUM ypaBHEHUSM

2.5

®dusznyeckue CcBoMcTBa BoAbl. Boma kak pacTBOpuTenb.  PacTBOpEIL.
Hacroiiennble U HeHACHILIEHHBIE PacTBOPHI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBasgs 4071 BellecTBAa B pacTBOpe. XUMHUYECKHME CBOMCTBA BOJIBI.
OcHoBaHus. Poib pacTBOpoB B MpUpOJE M B KU3HU uenoBeka. Kpyroropor
BOABl B TMpuUpoJe. 3arps3HeHHWe TMPUPOAHBIX BoA. OxpaHa W OUYMCTKA

IIPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranuyeckux coenuHeHuid. Oxcunapl. Knaccudukanus
OKCHJIOB: cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, amM{QOTepHbIC) U
HeconeoOpasyrome. HoMmeHknarypa okcuaoB. dusnveckne W XUMHUYECKUE

CBOMCTBA OKCHJIOB. [TosrydeHue okcuaoB

2.7

OcuoBanmst. Knaccudukanmss ocHoBaHMN: MIENOYM U HEPACTBOPHMEIE
ocHoBaHMs. HoMeHkatypa ocHoBaHWi. PU3NYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHuil. [lomydyenre ocHOBaHUMH

2.8

Kucnotsl. Knaccugpukamus kucnor. Homenknatypa kucinor. @usuueckue u
XUMHUYECKHE CBOMCTBa KuUCIOT. Pan axktmsBHocTH MeTayuioB H.H. Bbekerosa.

HOJ’IyquI/Ie KUCJIOT

2.9

Comu. Homenknarypa coseil. @U3NYECKUE M XUMUYECKUE CBOMCTBA COJIEH.




[Tonyuenue coneu

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XHUMHYECKUN  HKCIIEPUMEHT: KA4eCTBEHHOE  OINpEIEICHUE  COJepKaHUs
KUCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHue, pacrlo3HaBaHWE M W3yYeHHE
CBOMCTB KHCJIOpOJa, HAOIIOeHHE B3aUMOJEHUCTBHUS BEIECTB C KUCIOPOJIOM U
yCIJIOBUSI BOSHUKHOBEHUS U NPEKPAILEHUs TOpEeHUs (II0XkKapa), 03HAKOMIIEHHUE C
oOpasmaMu OKCHUJOB W OIMCAHUE WX CBOWCTB, TNOJYyYECHHE, COOWpaHUE,
pacro3HaBaHWe W W3YyYEHHE CBOMCTB BoAOpoAa (TOpeHHE), B3aMMOICHCTBHE
Bosopoza ¢ okcusiom Meau(1l) (Bo3MokHO HCIIONIb30BaHUE BUEOMATEPHUAIIOB),
HabOmoneHue oO0Opa3loB BEHIECTB KOJMYECTBOM | MOJb, HCCIEAOBaHUE
0COOEHHOCTE pacTBOpEHHUs] BELIECTB C Pa3IMYHOW PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAacCOBOW J0JIEN pacTBOPEHHOTO
BEIIIECTBA, B3aUMOJEHCTBUME BOJBI C MeTalIaMM (HaTpUeM U KalbLUeM)
(BO3MOXKHO HCHOJB30BAaHUE BUIEOMATEPHATIOB), OIpPEIEICHUE PaCTBOPOB
KUCJIOT W IWIeJloueld ¢ MOMOIIbI0 HHIMKATOPOB, HCCIEAOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIONEHHE W3MEHEHHS
OKpaCKM HWHIUMKATOPOB B pPACTBOpPAaX KUCIOT H LIENOYEH, H3y4YECHHE
B3aumoeiicTBus okcuaa meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MEeTaJUIAMH, PEAKIUN HEUTpaIU3alnH, [T0OJTy4YEHNE HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHWE OJIHOTO MeTajyla JAPYyruM M3 pacTBOpa COJHU, peUIeHue
9KCIIEPUMEHTAJIbHBIX 3a/ay 1o TeMe «BakHellme Kiaacchl HEOPraHMYECKHX

COCTUHEHUIN

[Tepuoanueckuii 3axon u [lepuoanueckas cuctemMa XUMHUYECKUX HIIEMEHTOB
J.. MenneneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PEAKIINHN

3.1

[lepBble TOMBITKM KJIAaCCH(PUKAMKM XUMHUYECKUX OdJieMeHTOB. [loHaTHe o
rpynmnax CXOOHBbIX 3JICMCHTOB (H_IC.IIO‘-IHBIC 1 IMCIIOYHO3CMCIBbHBIC MCTAJLIbI,
raJIoreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yloT amdpOTepHbIC

OKCHUABI U TUAPOKCHUIBL

3.2

IIepuonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX d1eMeHTOB [ .M.
Meneneesa. Koportkonepuonnas u JUIMHHOIIEpUOAHAS (hopMbI
[lepuonnueckont cucrembl xuMuueckux oanemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpynnel. PU3MUECKUH CMBICI HOPAIKOBOIO HOMEpPA, HOMEPOB

Inepuoaa U rpyuibl 3JICMCHTA
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Crtpoenune atomoB. CoctaB aToMHbIX sifep. M3oTombl. Dnexkrponsl. CtpoeHue




WIEKTPOHHBIX 000104eK aToMOB MepBbIX 20 XMMHYECKMX HIIEMEHTOB
[Tepuonnueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTa MO ero nonoxkeHuto B [lepuognueckoii cucreme .M. Mennaeneena

3.4

3aKOHOMEPHOCTH H3MEHEHHs paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpyIlIaM H IEpUOAaM.
3nauenne [lepuoanueckoro 3akoHa u Ilepuogudeckoil CHCTEMBI XUMHUYECKUX
3JIEMEHTOB JUIsl pa3BUTUsA Hayku U npaktuku. J[.JM1. MenneneeB — y4€HbIl U

rpak1aHUuH

3.5

Xumnueckasi cBsizb. KoBaneHTHass (MOJSIpHAsT W HEMOJSIpHAsi)  CBS3b.

:‘)J'IGKTpOOTpI/IHaTCJ'IBHOCTB XHMHYECKHX 3JIeMeHTOB. MloHHas CBI3b

3.6

Crenenp okucieHus1. OKHUCIMTEIIFHOBOCCTAHOBHUTCIIbHEIC pCaKiuu. HpOHCCCH

OKHCJICHUS U BOCCTaHOBJICHHUA. OKHUCIUTEIN ¥ BOCCTAHOBUTEIIN

3.7

XUMUYECKUN JKCHEPUMEHT: HU3y4YeHHE 00pa3lloB BEUIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE THUAPOKCUAA LUHKA C PAacTBOPAMH KHUCIOT HU
LIEJI0YEH, IPOBEICHUE ONBITOB, MIUTIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTEIIbHBIX PEaKUil (rOpeHNEe, peaKuy pas3ioKeHUs, COSTUHEHHS)

9 KUIACC

Kon

HpOBepHEMbIﬁ IJIEMEHT COACPKAaHUSA

BewectBo u xumunyeckas peakuus. [losropenue

1.1

Ilepnonnueckuit 3axoH. [lepuogudeckas cucrema XMMUYECKUX 3j1eMeHTOB J[. M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWMCTB
XUMHUUYECKUX DJIEMEHTOB IEPBBIX TPEX IMEPUOJOB, Kalvsl, KaJIbLUsi M HX
COCAMHEHHI B COOTBETCTBUM C TMOJIO)KEHHEM 3JeMeHTOB B Ilepuoanueckoit

CUCTCMC U CTPOCHHUECM UX aTOMOB

1.2

CrpoeHune BelecTBa: BHJbl XMMHYECKOH CBA3M. THIBI KpUCTAITIMYECKHX
pEETOK, 3aBUCMMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XuMudeckoil csa3u. Knaccudukaius u HOMEHKIATypa HEOPraHUYECKUX
BELIECTB (MEXAyHApoAHAas U TPUBHAJIbHAs). XUMUYECKUE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K PA3JIMYHBIM  KJIaccaM HEOPraHWYECKUX  COCOUHCHMM,

FCHCTUYCCKas CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMAYECKUX PeakUUid 10 pa3IMyHbIM MIPU3HAKAM (110 YUCIY U

COCTABY YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(dekty, 1o




U3MEHEHHIO CTETNEeHEH OKHMCIEHHS XMMUYECKHX DJIEMEHTOB, 10 O0OpaTMMOCTH,
[0 YYacTHUIO KaTaau3aropa). OK30- M  DJHIOTEPMHUYECKHE peakluu,

TEPMOXUMHYCCKUEC YPAaBHCHHUA. IlousTue o CKOpPOCTH XHUMHYICCKOM p€akuuu

1.4

[Tonsitue 00 0OpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peaknusx. [loHstue o
TOMOTEHHBIX M T€TePOreHHBIX peakiusax. [[oHATHEe 0 XMMHYECKOM PaBHOBECHH.
qDaKTDpBI, BJIMAIOIIUME Ha CKOPOCTH XUMHAYECKOUI p€akiuuu MW IIOJIOXKCHUC

XUMHUYCCKOI'O paBHOBCCHUA

1.5

OKUCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEaKLUH, AJIEKTPOHHBI  OayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE  ypaBHEHUM
OKMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKLUUH C HCHOJIb30BAHUEM METOJa

AIIEKTPOHHOTO OanaHca

1.6

Teopust AEKTPOIIUTUUECKOW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHU3M QUCCOLMAUK BEIIECTB C Pa3IMYHBIMM BUAAMH
XUMU4ecKoi cBsa3u. Ctenenp nucconuanuu. CUIbHBIE U cIa0ble 3JIEKTPOJIUTHL.
Peaknun monHoro oOMeHa. YcCloBUs MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
IIOJIHBIE M COKpALIEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBoilcTBa KHUCIIOT,
OCHOBAaHMH W COJEl B CBETE€ MPEACTABICHUH OO0 DIIEKTPOIUTHIECKOM

AuCConraluu. KadgecTtBeHHEIC PCaKIu Ha HOHBLI. IlonsTue o TUAPOJIU3C coJieit

1.7

XUMUYECKUH DKCICPUMEHT: O3HAKOMIICHHE C MOJCISIMH KPUCTAJUTMYSCKHX
pPEIIETOK HEOPTaHWYECKUX BEIIECTB — METaNIOB M HEMETauioB (Tpadura u
anmMasa), CIOKHBIX BEIICCTB (XJOpHIa HATPHUA); UCCICIOBAHHE 3aBUCHMOCTH
CKOPOCTH XUMHYECKOW pEaKlUu OT BO3JICHCTBUS pPA3IMYHBIX (DAaKTOPOB;
UCCIIC/IOBAaHUE  AJIEKTPOIPOBOIHOCTH  PAacTBOPOB  BEHIECTB,  Iporiecca
OUCCOLMAIMN  KHUCJIOT, WIeNodYed u  cojel (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEPHAJIOB); TMPOBEJICHUE OIBITOB, WIUIIOCTPUPYIOIINX MPU3HAKU
NPOTEKAHUS PEaKIii MOHHOTO oOMeHa (00pa3oBaHKE OCa/iKa, BBIJCICHHE rasa,
0o0pa3oBaHHE BOJbI); OIBITOB, WJUIIOCTPUPYIOUIMX TNPUMEPHl OKHCIUTEIHHO-
BOCCTAHOBHTEIIFHBIX peaKiuii (TOpeHHe, PEaKkIH Pa3IoKEHUs, COCINHCHHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX PEAKIIHI

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramisr un ux COCIUHCHUA

2.1

OO6mrast xapakTepucTuka TrajoreHoB. (OCOOECHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucineHus. CTpoeHue u Gu3nYecKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOT€HOB. XHMHWYECKHE CBOMCTBA Ha NpUMEpe XJopa

(BSaHMOﬂeﬁCTBHC C MCTaljlaMu, HCMCTaJlllaMU, H_IeJ'IO‘IaMI/I). X.]'IOpOBOI[OpOI[.




ConsgHas KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJIyYeHUe, IpuMeHenue. Jleiicteue
XJIOpa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHenme XJIOopuabl U UX

HaXO0XJAEHUE B MPUPOJIE

2.2

OO6mrast xapakrepuctuka 3memMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIC CTeTNeHH OoKucieHus. CTpoeHne u GU3NYECKUe CBONCTBA
MPOCTBIX BEHIECTB — KHCIOpOJa U cCepbl. AJIOTPONHbIE MOAU(UKALNN
KHUCTIOpoJia U cepbl. XUMHUYECKUE CBOicTBa cepbl. CepoBOIOpO, CTPOCHHE,
dusznyeckne W XUMUYECKUEe CBOHCTBA. OKCHIBI Cephl KaK MPEICTaBUTEIN
KHUCTIOTHBIX OKcuAoB. CepHasi KUCIIOTa, (hU3MUECKHe U XUMHUYECKHE CBOMCTBA
(obmue kak mpeacTaBUTENS Kiiacca KUCIOT U crnenuduueckue). XuMUIECKUe
peakiuuu, JeKallie B OCHOBE MPOMBIIUIEHHOTO Crocoba MOJydYeHUs CepHOM
kucioTel. [lpumenenune. Conm cepHOM KUCIOTHI, KaueCTBEHHas peaklMs Ha
cynbdat-uoH. Haxoxxnenue cepbl U €€ COeUHEHUN B MPUPOJE. XUMUYECKOE
3arpsi3HEHUE OKpYXKaloUlel cpelbl COeIMHEHUSIMU cepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAIICHUS
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OOmast xapaktepucTuka 5yeMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTETIEHN OKUCIICHUS. A30T, pacClpOCTPAHEHHE B IPUPOJIE,
dusznyecKre U XUMHUYECKHUe CBoicTBa. KpyroBopoT a3ora B mpupoje. AMMUaK,
ero (gu3nueckre W XUMHUYECKHE CBOMCTBA, MoiydeHue u npumeHeHue. Comau
aMMOHHUA, HX (U3NYECKUE U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHass peakuusi Ha HOHbI aMMOHHUSI. A30THasl KHCIIOTA, €€ MOJy4YeHUE,
dbusznyeckue W XUMHYECKHE CBOMcTBa (0OlIMe Kak MpeacTaBUTeNs Kiacca
KUCTOT W crnenuduueckne). Vcnonap3oBaHHE HUTPATOB W COJEH aMMOHUS B
KaueCTBe MHHEPAJIbHBIX yJ00pEeHHI. XUMHYECKOE 3arps3HEHUE OKpYKarolen
Cpelbl COSTUHEHHSIMH a30Ta (KUCIOTHBIC J0XKIU, 3aTPS3HEHNE BO3/1yXa, MOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponnsie Moaupukauuu docdopa, puznyeckue U XUMUYECKUE
cBoictBa. Oxcua ¢ochopa(V) u docdhopHast kuciora, (u3nYecKue MU
XVUMHYECKHE CBOKMCTBa, monydeHue. lcmosb3oBanue (ochaToB B KadecTBE

MUHEPATBHBIX YI00pEeHHIA

2.5

Obmas xapaktepuctuka s1eMeHTOB I[VA-rpymnmbel. OcoOEHHOCTH CTPOEHHUSA
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. YTIUIepOoJ, aJUIOTPOIHbIE
MoauduKanuu, pacrnpocTpaHeHHe B MpUpoae, (U3HUECKHEe U XUMHYECKHE
cBoiicTBa. AncopOuus. KpyroBopot yriepoaa B mpupoje. OKCHIIBI yriaepoaa,
X (U3NYECKHE M XMUMHYECKHE CBOMCTBA, JCHCTBHUE HA JKUBBIC OPTaHU3MBI,

IMOJIYYCHHEC U IMPUMCHCHHC. DKOJIOTHYECKHUE HpO6JICMBI, CBA3aHHBIC C OKCHUJOM




yriepona(IV); rumoresa rino0adbHOTO TOTETUICHHS KJIWMAaTa; IMTapHUKOBBINA
abdekr. YrompHas KUCIOTa U €€ CONM, UX (PUINYSCKUE M XUMHUYECKHE
CBOWCTBA, TOJYy4YeHHE W NMpuUMeHeHHe. KadecTBeHHAs peakiusl Ha KapOOHAT-
noHbl. Vcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[lepBOoHAYaIbHBIC MOHATUS 00 OPTAaHWYECKUX BEMIECTBAX KAK O COCIUHEHUSX
yriaepoga (METaH, 93TaH, ITHJICH, AalleTWICH, STAHOJ, TJIMIEPHH, YKCyCHas
kucnora). Ux coctaB m xumudeckoe ctpoeHue. [loHsTHe 0 OWOIOTHYECKH
BaXHBIX BEIECTBAxX: JKHpaX, OeNKax, yrieBoJaXx — W WX pOJU B JKU3HU
4yenoBeka. MarepuaabHOe EIUHCTBO OPraHMYeCKUX ¢ HEOPraHUYEeCKUX

COEeIUHEHUN

2.7

Kpemuwmii, ero ¢usumyeckue W XUMHYECKHE CBOICTBA, TOJy4YCHHE U
npumenenue. CoenuHeHuss KpemHusl B mpupoze. OOmme mpencraBieHus 00
okcuae kpemHus(IV) u kpemuueBoi kucnore. CHUIMKATBI, MX UCIOJIb30BAaHUE B
ObITY, MEIUIIMHE, MPOMBIIIIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, »xene300eToH. [IpoOnembr OGe30macHOro

HCIIOJIB30BAHHA CTPOUTEIIBHBIX MaTCpUajioB B HOBCC,Z[H@BHOﬁ KHU3HHU

2.8

XUMHUYECKUI HKCIEPUMEHT: M3ydeHHEe OOpas3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IIPOBEJCHUE KAUYECTBEHHBIX PEAKLUN Ha XJIOPHI-
MOHbl M HAOJIOJCHHE NPU3HAKOB HUX IPOTEKaHMsS; OIBITHI, OTPAXKAIOIINE
¢du3nueckre 1 XUMUYECKHUE CBOMCTBA T'aJIOT€HOB U UX COEAMHEHHH (BO3MOXKHO
UCIOJIb30BaHUE BHUEOMATEPHUATIOB); O3HAKOMJIEHHE € 00Opa3laMu XJIOpPUIOB
(raJloreHN10B); O3HAKOMJIEHHE C oOpaslamMu cepbl U €€ COEIMHEHUSIMU
(BO3BMOXXKHO  HCIIONIb30BaHME BHICOMATEPHATIOB); HAOJIOAEHHE Tpolecca
oOyrivMBaHHUs caxapa TO0Jl JCWCTBHEM KOHIICHTPUPOBAHHOW CEPHOU KHCIIOTHI;
U3yuyeHHe XMMHUYECKUX CBOMCTB pa30aBlIeHHON CEpPHOM KUCIOTHI, IPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyabpar-uoH U HaOMoJeHue npu3Haka eé
NPOTEKaHUS; O3HAKOMJIEHHE C (PM3UUECKUMU CBOMCTBAMU a30Ta, (hocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAHWE BHJEOMATEpPHANIOB), OOpa3LamMu
a30THBIX U QochOpHBIX yIOOPEHNUH; MoyyeHre, coOupaHue, pacrno3HaBaHue U
U3y4YEHHE CBOICTB aMMMaKa; IPOBEICHHE KAaueCTBEHHBIX pEaKIHMi Ha HOH
aMMOHMsI W (Qochar-uOH M U3yyeHHE IPU3HAKOB UX IPOTEKAHU,
B3aMMOJICIICTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTBHI C MEIBIO (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB); HM3yUYEHUE MOJIENed KpUCTaNINYECKUX
pewéTok anmasza, rpadura, ¢QyJulepeHa; O3HAKOMJIEHHE C IPOLIECCOM

azcopOLUu pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM




MPOTHBOTa3a; TOJy4YeHUE, COOMpaHHe, PAclo3HABaHWE W W3YyYEeHUE CBOWCTB
YIJIEKUCIOrO Ta3a; IMPOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHAT- W
CIJIUKAT-UOHBl M W3yYeHHWE NPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIMEH CHIMKATHOM NPOMBIIUIEHHOCTH; pPELICHHE SKCIEPUMEHTATbHBIX

3a71a4 110 TeMe «Ba)kHeHle HeMeTaUIbl U UX COEIUHEHU

MeTamisl 1 uX COCIUHCHUA

3.1

OO6m1ast XapaKTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX
nonoxxkenuss B llepuonnueckor cucreme XuUMUYECKUX dnemeHToB [[.M.
MenneneeBa u ctpoeHus aroMmoB. CTpoeHHe METAIIIOB. MeTalmniyeckas CBs3b U
METAUIMYECKas KPUCTAIMYECKass pemérka. OJIEKTPOXUMUYECKUU  psll

HaIpSHKEHUN METaJlIOB

3.2

dusnueckue U XMMHYECKHE CBOICTBa MeTayuioB. OOmme crnocoObl MoTydeHHs
MeTauloB. [loHATHE O KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, AIOPAIIOMUHUM, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[lenoynsle MeTawIbl: MOJIOKEHHE B Ileproguueckod cHucTeMe XUMHYECKHX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE MX aTOMOB; HaXO0)KJIEHUE B IPUPOJE.
dusnyeckre U XMMUUECKHEe CBOIMCTBA (Ha mpuMepe HaTpus U kanus). OKkcuasl u
TMIPOKCUAbI HaTpusd W Kanud. [IpuMeHeHHe MIeNOYHbIX METAJIOB U HX

COEIUHEHUN

3.4

[IlenoyHo3eMeNbHbIE  METAUIbl MAarHuili W KaJIblUM: IOJOKEHHE B
[Tepuoanueckoii cucreme xumuueckux anemeHToB .M. Menzaeneesa; ctpoeHue
WX aTOMOB; HaXOXXJAeHHE B mpupoje. Puznueckue M XUMHUYECKHE CBOICTBa
MarHusi W Kajublusa. BaxHelme coeauHEHUs KanbIUs (OKCHUI, THAPOKCHII,

conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromyHui: nonoxenue B llepuoguueckoll cucTeMe XUMHUYECKUX 3JIEMEHTOB
JI.I. MenneneeBa; CTpO€HHE aToOMa; HaxOXACHHWE B mpupone. Pusnyeckue u
XMMHYECKHE CBOMCTBA aIlOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHA U THAPOKCUIA

AJIIOMHUHUA

3.6

Keneszo: nonoxenue B [lepronnueckoi cucreMe XUMHUYECKUX aemeHToB /.M.
MenpeneeBa; CTpOSGHHE aroMma; HaxOoXJAeHHe B mpupojae. Pusmueckue Hu
XUMUYECKHE CBOWCTBa >xene3a. OKcuabl, ruapokcuasl U conu sxeneza(ll) u

xene3a(lll), mx cocras, CBONCTBA U MTOTyYEHUE

3.7

XUMU4JeCcKui OKCIICPUMCHT. O3HAKOMJICHHC C 06pa3uaMH MCTAJJIOB U CIIJIaBOB,

X (U3NYECKUMHU CBOWMCTBAMH; H3yUEHHE pE3yJbTAaTOB KOPPO3UU METAILIIOB




(BO3MOXHO HCIIOJTH30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTEH
B3aUMOJICMCTBUSL  OKCHJA Kajblusi M HaTpus C BOAOW (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATCPUANIOB); HCCJICJIOBAHUE CBOWCTB JKECTKON BOJIBI;
mpolecca TOpeHHUs JKelle3a B  KHCIopoae (BO3MOXKHO —HCIOJIB30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHMS KAYSCTBEHHBIX PCAKIIUN HA HOHBI
(Maramsi, Kanblus, amoMuHus, IuHKa, kenesa(ll) m xenesa(Ill), memu(Il);
HAOJIO/IEHUE U OMKCAHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMHU HATpPUS,
Kamusi M Kadblus  (BO3MOXKHO  HCIOJIb30BaHHE  BHUJAEOMATEpUAJIOB);
uccienoBaHre aM(OTEPHBIX CBONCTB THUAPOKCHIA ATIOMHHUS U THAPOKCHA
[IUHKA; PEIICHNEe dKCIIEPUMEHTAIILHBIX 33]1a4 10 TeMe «BakHeWIe MeTallibl U

HUX COCIUHCHMUA»

XuMUS U OKpY’Karolas cpeaa

4.1

Hosrie MaTepruajibl U TCXHOJIOTUU. BemectBa u MaTcepurajibl B MIOBCEIHEBHOM
JKM3HH YEJIOBEKa. XUMHS U 300pPOBBE. besomacHoe HCIOIB30BaHNE BEIIECTB B
XUMHNYCCKHX peaKI_II/Iﬁ B 6BITy. HepBaﬂ nmoMompb IpUu XUMHUYCCKHUX OXKOIaX H

OTPABJIEHUSX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  IPaMOTHOCTH.  XUMHYECKOE  3arpsA3HEHHE
okpyxatomei cpeapl I[TJIK. Poib XuMuu B pelIeHHH SKOJOTUYECKHX MPOOIEM.
[TpupoaHbIle HCTOYHHUKH YTJIEBOJAOPONOB (Yroib, NPUPOIHBIN Ta3, HE(Tb),

MPOIYKTHI UX NMEPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKHI SKCIIEpUMEHT: U3yueHue oOpas3I[0B MAaTepHAJIOB (CTEKIIO, CILIaBbI

METaJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)




INPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOM
IHPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepseMoro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHUS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOTI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TIO3HABa€MOCTH SIBIICHHW TIPUPOJBI, TOHUMaHHWE OOBEKTUBHOU
3HaYMMOCTH OCHOB XUMHMUYECKOW HayKM Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIeH KyJIbTYphl W MPaKTHYECKOU
NESTEeIbHOCTH YEeJNOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPCAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHbIX MCTOAAX IMO3HAHUWA, B TOM YHUCJIC SKCICPUMCHTAJIIbHBIX U
TCOPECTUUCCKHUX METOAAaX HCCICAOBAHUA BCIICCTB W HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIIN I

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax nmpodeccroHaTbHON NEATEIBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMU Ha JOCTHKEHHSIX
XUMUYECKOM HAyKH, YTO IMO3BOJIUT OOYyYalolMMCS paccMaTpUBaTh
XHMHIO Kak chepy cBoelt Oymymeii mpodeccHoHaNbHOM NesITeTbHOCTH
U clienaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQHIBHOTO MpeaMera

P TIEPEXO/IC Ha YPOBEHBb CPEIHETO OOIIEro 00pa3oBaHMs

Bnagenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE HPUMEHSTHh

CUCTCMY XUMHNYCCKUX 3HaHI/II>'I, KOTOpas BKIIIOYACT:

2.1

BaXHEUIINE XUMHUYECKHE MOHSITHI. XUMUYECKHUU 3JICMCHT, AaTOM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE W CJIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHTENIBHBIE aTOMHasi M MOJEKYJspHas
MacChl, KOJHMYECTBO BEMIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00bEM, OKCHI, KHCJIOTAa, OCHOBaHHE, COJIb (CpemHssl), XUMHYECKas
peaKIysi, peaKiMid COCTUHCHHUS, PEAKIMUA PA3IOKCHUS, PEAKIHH
3aMeIleHUs, peaKIMu OOMEHa, TEIUIOBOM A(PPEeKT peakIuu, 5K30- U
SHIOTEPMHUUECKUE PEAKIMU, PACTBOpP, MAccoBas OIS XHUMHYECKOTO

OJICMCHTA B COCIMHCHWH, MACCOBAasd OOJIA W IMPOLCHTHASA KOHIICHTpAaIrA




BELIECTBA B PacTBOPE, AAPO aTOMA, JIEKTPOHHBIN CIION aTOMa, aTOMHAas
opOuTanb, paglyc aTroma, BAJEHTHOCTb, CTENEHb OKHUCIIEHHUS,
XUMHUYECKAs! CBSI3b, MIEKTPOOTPHULIATEIBLHOCTD, OJISIPHASI Y HETIOJISIPHAS
KOBaJE€HTHAas  CBSI3b, MOHHAs  CBSI3b, MeETA/NIMYECKash  CBs3b,
KpUCTalsIMuecKass pemeérka (aToMHas, MWOHHAsA, METauIn4yecKas,
MOJICKYJISIpHAs), WOH, KaTHOH, aHWOH, JJIEKTPOJUT M HEIIEKTPOJIHT,
QNIEKTPOJIUTHYECKAs]  TUCCOLMAINSA, PpEaKIMd HMOHHOTO OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCIEHME W  BOCCTAHOBJIECHHE, DIIEKTPOJIN3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peaKIuH,
CKOpPOCTh XUMHUYECKOW peakuuu, katanuzarop, IIJIK, xoppo3sus

METAJLJIOB, CILIABBI

2.2

OCHOBOIIOJIATalOIINe 3aKOHbl XHWMHH: 3aKOH COXPAHEHHUS MacChl,
nepuoguyeckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJpO
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TEOPUM  XHUMHH: aTOMHO-MOJIEKYJISIDHAsE ~ Teopus, TEOpHst

AIEKTPOIUTUIECKON JUCCOIHAIIH

BJ'IaI[eHI/IC OCHOBaMHM XHMHUYECKOMH I'paMOTHOCTH, BKJ'IIO‘I&IOH.[GIZ:

3.1

YMEHME IPABWIBHO HCIOJIB30BATh HM3YyYEHHBIE BEIIECTBA U
Matepuaigbl (B TOM 4YHCIE MHUHEpajbHbIE YAOOpPEHHS, METabl U
CIUIaBbl,  HPOAYKTHl  NEpepabOTKU  MPUPOJHBIX  HCTOYHHKOB
yIJI€BOAOPOAOB (YIJisl, IPUPOAHOTO ra3a, HeTH) B OBITY, CEIBCKOM
XO03s1iICTBE, Ha MPOU3BOACTBE U IIOHUMAaHUE 3HAYEHUS KUPOB, OCIKOB,
YIJIEBONOB Il OpraHu3Ma 4eJOBEKa; YMEHHE IPOTHO3UPOBATH

BJIMAHUC BCUICCTB U XMMHNYCCKUX ITPOLCCCOB HA OpraHrM3M 4YCJIOBCKA U

OKPYKAIOIIyIO IPUPOJHYIO CPEy

3.2

YMCHHUEC HUHTCIPUPOBATH XUMHUUCCKHUEC 3HAHUA CO 3HAHUAMU APYTHUX

y4€OHBIX MPEIMETOB

3.3

HaJIMYUE ONbITa pabOThl C Pa3iIMYHBIMM HCTOYHUKAMU MH(pOpMaLuu
N0 XMMUU (HayyHas W HaAy4dHO-TIOMYJISIpHAsl JIMTEpaTypa, CIOBapH,

CIPaBOYHHMKU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHBHO OIIEHWBATh HWHQPOPMAIUIO O BEHIECTBAaX, HX
MpeBpalleHUsIX M NPaKTHYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ I PCUICHUA y‘-IC6HO-H03HaBaTCHLHBIX 3aJa4d

BJIaIIeHI/Ie OCHOBaMH ITOHATHMHOI'O arrmapara U CHMBOJUYCCKOTO




A3bIKa XUMHUM U1 COCTaBJIE€HUS (OPMYJ HEOPraHMYECKHUX BEIIECTB,
YPAaBHEHUN  XMMHMYECKMX  pPEAKLUUH; OCHOBAMM  XUMHUYECKOH

HomeHknatypsl (IUPAC u TpuBuanbHoit)

YMeHnne oOBSACHATH CBSI3b TOJOXKEHHs deMeHTa B Ilepuomnueckoit

CUCTCMEC C YHUCIIOBBIMU XApPAKTCPpUCTUKaMU CTPOCHUA aTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsAl sAnpa, oOIiee YHCIIO
JNEKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TEPBBIX TPEX MEPHUOIOB, KAJU U KaJIbIIHs
IIpencraBnenne O  MEPUOJMYECKOM  3aBUCUMOCTHM  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (pauyc aTroma, 3JeKTPOOTPUIATEIbHOCTD),

6 NPOCTBIX W CIOXKHBIX BEIIECTB OT IOJIOKEHHUS JJIEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX NEpUOAAX U TJIABHBIX
MOJTPYIINAaxX) U AJIEKTPOHHOT'O CTPOCHUS aToMa

7 YMmenue kinaccupuIupoBaTh:

7.1 XUMUYECKUE FTIEMEHTBI

7.2 HEOpPraHUYECKUE BEIIECTBA

7.3 XUMHUYECKHUE PeaKuu

8 YMeHue onpenensiTh:

o1 BAJICHTHOCTh M CTEMEHb OKHCJICHHUS XUMHYECKHX ASJIIEMEHTOB, 3apsi

' MOHa

¢r BUJ XMMHYECKOH CBS3M WM THUI KPHUCTANIMYECKOW CTPYKTYpPHI B

. COEIMHEHUSIX

8.3 XapakTep cpefibl B BOJAHBIX PacTBOpaxX BELIECTB (KUCIOT, OCHOBAHU)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIb

9 YMeHne xapakTepu3oBaTh (PU3NUECKre U XUMUYECKHUE CBOMCTBA:
OPOCTBIX BeHIeCTB (KHUCIOPOJA, O030H, BOIOpOA, rpadur, anmas,

9.1 KpeMHUH, a3zoT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHHIA,
KaJIBIIMH, aTFOMUHUH, JKeJe30)
CIIOXKHBIX BEUIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (BoIa,
aMMMaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUIBl U THUAPOKCHIBI

. metamioB [-IIA rpynn, amomunus, menu (II), uunka, xeneza (II u

III), oxcuap! yrnepona (II u 1V), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV u VI), cepuucras, cepnas, a3oTucras, a3zoTHasd,

(docdopnas, yroiabHas, KpeMHUEBasE KUCIOTa U UX COJIH)




9.3

MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBAa  BELIECTB B
3aBUCUMOCTH OT KX COCTaBa M CTPOCHMS, MPUMEHEHHE BEIIECTB B
3aBUCUMOCTH OT MX CBOMCTB, BOBMOXKHOCTH MPOTEKAHUSI XUMUUYECKHUX

NpeBpaleHUH B Pa3IUUHBIX YCIOBUSIX
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YMeHue cCoCTaBIsATh MOJICKYJISIDHBIC U HOHHBIC YPAaBHCHUA peaKuHﬁ, B

TOM YHCIIC:

10.1

peakIii HFOHHOTO OOMeHa

10.2

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

10.3

WUTIOCTPUPYIOUINX ~XHUMHUYECKHE CBOICTBAa M3y4YEHHBIX KJIacCOB

(Tpynim) HeOpraHMYECKUX BEIIECTB

10.4

NOATBCPKAAIOIMNX TCHECTUYCCKYIO B3aMUMOCBA3b MCKAY HUMU

11

YMeHue BBIYUCIATh (MPOBOAUTH PACUETHI):

11.1

OTHOCUTEIIbHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,

MaCCOBYIO JOJIIO XUMHNYCCKOI'O 3JICMCHTA B COCIMHCHU N

11.2

MacCCOBYIO JOJIKO BEIIECTBA B paCTBOPEC,

11.3

KOJIMYECTBO BCUICCTBA U €TI0 MACCy, 00BEM ra3oB

11.4

0 YPAaBHCHUAM XUMHYCCKUX peaKI_lI/Iﬁ N HaXOAUTb KOJIUYCCTBO

BelIeCcTBa, 00BEM U MacCy peareHTOB WIN MPOAYKTOB PeaKuu

12

Bnanenue (3HaHMe OCHOB):

12.1

OCHOBHBIMM  METOJAaMHM  HAy4yHOro IO3HaHMA  (HaOmoneHue,
U3MEpEHue, SKCIIEPUMEHT, MOJICIMPOBaHKE) MPU U3YUEHUHU BEILECTB U
XUMHUYECKUX SBJIGHUM; yMeHue chopMynIupoBaTh mpodiieMy U

MMPEIJIONKUTD IIYyTU eé pCeUICHUA

12.2

Oe30macHoi pa6OTLI C XHUMHUYCCKHUMH BCIICCTBAMH, XUMHUYECKOU

MOCYJI0# M J1abOpaTOpHBIM 000PYI0BAHHEM

12.3

MpaBUIaMH OE30TTaCHOTO OOPAIIEHUS C BEIIECTBAMH, HCIIOIb3yEMbIMH
B MMOBCEHEBHOMW JKU3HHU, MPABUJIAMH TIOBEJICHUS B IIEJIAX COCPExKEHUS
3710pOBbSl U OKpPY>KAIOLIEW MPUPOAHON Cpeapl; MOHMMAHUE Bpeaa
(omacHOCTH) BO3ICHMCTBHS HA >KUBbIE OPraHU3Mbl OINpPEeAENEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W TMPEAOTBPAIICHUS HX BPEIHOTO

BO3JIEUCTBUS
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Hammaue MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHSA W OCYIICCTBJICHUSA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB!

13.1

HU3YYCHUC U OIIMCAHUC (I)I/IBI/I"IGCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHHUC




C (bHSI/II‘ICCKI/IMI/I n XHUMHUYCCKUMHU SABJICHUSMU, OIIBITHI,

WJUTFOCTPUPYIOLIME TPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEaKIUI

13.2

U3y4eHHe CIIoCO00B pa3JeNieHus cMecei

13.3

IOJyuYEeHUE KHCIOpOJa M U3YyYEHHE €ro CBOMCTB; IOJyYEHHUE
BOJIOPOJIa ¥ M3YYEHHE €ro CBOICTB; MOJyUYEHHUE YTIEKUCIIOro raza u

H3Y4YEHUE €ro CBOKCTB; II0Jy4YeHUE aMMHUAKa U U3YYCHUE €T0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pacTBOPEHHOTO BEIIECTBA

13.5

IPUMEHEHHE UH/IUKaTOPOB (;makmyeca, METHJIOpaHKa U
¢deHondranenna) s ONpeaesieHUs] XapakTepa cpelbl B pacTBOpax

KHCJIOT U LIeJIoYei

13.6

WCCIICJIOBAHUE ¢  ONKHCAHHWE CBOWCTB HEOPraHMYECKUX BEIECTB
pa3IMYHbIX KJIACCOB; U3yUEHHE B3aUMOJICHCTBUS KUCIOT C METallaMH,
OKCHJIaMH  METaJUVIOB,  PAaCTBOPUMBIMH U HEPAaCTBOPUMBIMHU
OCHOBaHMSIMU, COJISIMH; TIOJTY4YeHHE HEpPacCTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJHOTO MeTaula JpPYyrMM U3  pacTBopa  COJH;
ucciuenoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHUIIOB ATIOMHHHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHBIC KJIACCHI
HCOPraHN4YCCKUX COCHHHGHHﬁ)); ((SHCKTPOJ'II/ITI/ILIGCKaﬂ
JUCCOLIMaIIUs «Baxneiinmye HeMeTalIbl M HUX COCAUHCHUA,

«Bakuenme MeTalIbl U UX COSTUHEHUI

13.8

XUMHYECKHE  OKCIEPHMEHTHI,  WUIIOCTPUPYIONIME  IPH3HAKU
NPOTEKaHUsl peaKkluii MOHHOTO OOMEHa; KayeCTBEHHbIE PEaKIMU Ha
NPHUCYTCTBYIOIINE B BOIHBIX PACTBOPAX HOHBI: XJOPHUA-, OpPOMUI-,
wonun-, cyibdar-, Qocdar-, KapOOHAT-,  CHIMKAT-aHHOHBI,
TUJIPOKCHUI-MOHBI, KATUOHBl aMMOHUS, MarHUs, KaJIbIIHS, aTFOMUHUS,

xkenesa (2+) u xxenesa (3+), menu (2-+), HUHKA
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VYwmenue:

14.1

NpeACTAaBJIATL PE3YyJIbTATbI OKCIICPUMCHTA B (bOpMC BBIBOJOB,
JA0Ka3aTCiIbCTB, l"pa(i)I/IKOB u Ta6JII/ILI U BBIABJIATH SMIIMPHYCCKUC

3aKOHOMECPHOCTHU

14.2

YCTaHABJIIMBATh CBA3H MCXKIY PCaIbHO Ha6J'IIOI[aeMBIMI/I XHUMHUYCCKUMHU

ABJICHUAMHA U MPOLCCCAMH, NPOUCXOAAINIUMHU B MAKPO- U MUKPOMHUDPC,




OOBSACHSITH MPUYNHBI MHOTOOOpa3Us BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘{aJILHBIe XHUMHUYCCKUC ITOHATHUA

1.1

Uuctele BemecTBa U cMecu. CrocoObl pa3aenieHus: cMecei

1.2

ATOMBI H© MOJICKYJIBL. Xumudeckne diieMeHTh. CHMBOJBI  XMMHYECKHX

9JICMCHTOB. HpOCTBIe " CJIOJKHBIC BEUICCTBA.

1.3

Xumudeckas popmyina. BaaeHTHOCTh aTOMOB XMMHYECKUX AJIeMeHTOB. CTeneHb

OKHUCJICHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAas Macca.
OTtHOCUTENIbHAS MOJICKYJIsIpHasd macca. MaccoBas J0JI1 XUMHUYECKOI'O 3JICMCHTA

B COCAMHCHUN

1.5

KomnyectBo BemectBa. Moab. MomspHast Macca. Mousipablii 00bEM Ta30B.

BzanMmocss3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIICCTBA

1.6

dusnyecknue W XMMHYSCKHE SBJICHUSI. XHMHYCSCKAS p€akuusa nu e€ IIPU3HAKH.

3akoH COXPAaHCHHUA MACChI BCIICCTB. XUMUYECKHUE YpaBHCHUA

[Iepuonnueckuii 3akoH u Ilepuonnueckas cUCTEMa XUMHUUYECKUX JIIEMEHTOB

J.1. MenneneeBa. CTpoeHHue aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucrema XuMU4eckux 3iaeMeHToB J[. 1.
MenpneneeBa. Ilepuoast u rpymnmnbl. OU3NUECKUN CMBICT MOPSAIKOBOIO HOMEpA,

HOMCPOB II€pHoaa U I'pyIIIbl 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX suep. M3otombl. Dnekrponsl. CtpoeHue
JIEKTPOHHBIX  000JI04eK aTOMOB IMepBbIX 20 XUMHUYECKUX 3IIEMEHTOB

[Iepnonnueckoii cucrems! .M. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYCCKHX DJIEMCHTOB MEPBLIX TpéX
nepuoaoB, KaliuA, KaJbIHA (pazmyca aTOMOB, OJJICKTPOOTpULIATCIbHOCTH,
METATVIMYCCKUX W  HEMCTANNIMYCCKUX CBOI>’ICTB) n ux COCI[I/IHCHI/Iﬁ B
COOTBECTCTBHH C IIOJIOKECHUEM DJJIEMECHTOB B HepHOL[quCKOﬁ CHCTEME H

CTPOCHUCM HUX aTOMOB

CrpoeHue BemiecTBa

3.1

Xumuueckasi cBa3b. KoBasieHTHas (MOJsipHAass M HEMOJIApHAsi)  CBSI3b.

BHCKTPOOTPI/IHaTeJ'IBHOCTB XHUMHUYCCKHUX OJICMCHTOB. HNonnas CBS3b.




MeTtannuueckas CBSI3b

32

Tunbl KpucTaNIMuUeCKUX pemérok (aroMHas, WOHHAas, MeTaJuIMndeckKas),
3aBUCUMOCTb CBOWCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH M BHJIA

XUMHUYECKOU CBA3U

Baxueiimme mnpeacTaBUTEIM HEOPraHWYECKUWX BemlecTB. Hemertainmbel U ux

COCOMHCHMA. MerTanisl 1 uxX COCIUHCHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHEHHUH: OKCHI0B
(conmeobpazyromue: OCHOBHBIC, KHUCJIOTHBIE, ampoTepHbIC) "
HeconeoOpa3yromue; OCHOBaHUM (UIENOYM M HEpPacTBOPUMBIE OCHOBAHHS);
KHACIOT (KUCIOpOJCOJepKame ¢  OECKUCIOpOIHBIC, OIHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CpPEIHUX M KUCIIBIX )

4.2

duznyeckue MW XUMHYECKHE CBOMCTBa MNPOCTBIX  BCIICCTB-HCMCETAJIJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckne U XUMHUYECKHE CBOMCTBA MMPOCThIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajlusd, Marovusgd W KaJlblHsd, aJIFOMHUHHA, KCJIC3a. :‘)HCKTpOXI/IMI/I‘leCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

4.4

dusnueckue U XMMHYSCKHE CBOMCTBA BOAOPOIHBIX COGIII/IHGHI/If/'I HEMCTAJIJIOB:

XJIopoBOaoOpoOaa, CEPOBOJOPOaAA, aMMHAKA

4.5

®dusznyueckue ¥ XMMHYECKHE CBOMCTBA OKCHUIOB HemeTauioB: cepel (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), xpemuus(IV). Ilomyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

XumMudeckue cBorcTBa OKcuaoB: MmetawioB [A—IIIA rpymn, muaka, meau(Il) u

xeneza(ll, III). [Tonyyenne okCUA0B METAILIIOB

4.7

XUMUYECKUE CBONCTBA OCHOBAaHM M aM(OTEPHBIX THIPOKCHIOB (HA MpUMEpE
THIPOKCUIOB  alIOMUHHS, Kene3a, IuHKa). [lomyueHue ocHoOBaHuM U

aM(OTEPHBIX THAPOKCUIOB

4.8

OOue XMMHUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOJHON, CEPOBOJIOPOTHOM,
CEpPHHUCTOM, CEpHOM, a30THOM, (ochOpHOH, KpPEeMHHEBOM, yrojibHOH. OcoObie
XMMHUYECKHE CBONCTBA KOHIIGHTPUPOBAHHOW CEPHOM M a30THOW KHCIIOT.

[Tonyuenue xkucior

4.9

OO6mue xuMuyecKue cBoicTBa cpenHux coneil. [lomyuenue comneit

4.10

[lonmyuyenne, coOupaHue, pacrlo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAKa,

YTJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[lonmyyeHue amMmMuaka, CEpHOM M a30THOW KHCIOT B MPOMBIIUIEHHOCTH. OO1ue




CIIOCOOBI IMOJIy4YC€HH MCTAJIJIOB

4.12

I'enernueckas cBA3b MCIKAY KiIaCCaMH HCOPIraHUYCCKHUX COC,Z[I/IHGHI/Iﬁ

XUMHYECKHE pe€aKuuun

5.1

Knaccudukanus XUMHYECKUX peakluid MO Pa3IHMYHBIM MPU3HAKAM: [0 YUCIY H
COCTaBy Y4YaCTBYIONIMX B PEAKIMH BEIISCTB, IO TEIUIOBOMY 3(deKTy, 1o

H3MEHEHHMIO CTEIICHEH OKMCIICHUS XUMUUECKUX YJIEMEHTOB

5.2

TennoBoii 3¢ hekT XUMUYIECKON peaKIiy, TePMOXUMUYECKUE YPAaBHEHHS. JK30-

U DHAOTEPMUYECKHE peaKkni. TepMOXUMHUYECKUE YPABHEHMS

53

OKHCIUTEITEHOBOCCTAHOBUTEIIBHBIC pCaKknuu. OKHCIMTEIN U BOCCTAHOBHUTEIIH.
Hpoueccm OKHUCJICHHUA n BOCCTAHOBJICHUA. :‘)HCKTpOHHHﬁ OajaHC

OKHUCIIUTEIIbHOBOCCTAHOBUTEIIBHOM pcakuuu
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Teopus 351eKTpOAUTHUECKOM qucconranuu. KaTuoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEIIEKTPOoJIUThI. CUITbHBIC U Ca0bIe ANMEKTPOIUTHI. CTeneHb JUCCOIHAITIT

5.5

PeaKI_II/II/I HOHHOI0 OOMeHa. YCJIOBHUSA IMPOTCKAHUA peaKHI/Iﬁ HMOHHOTO O6M€Ha,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHUS U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKH3HM YeloBeka. be3omacHoe
UCMOJb30BAaHUE BELIECTB M XUMHMUYECKUX peakuuil B jgabopaTopun H OBITY.

HepBaﬁ nomMouib MnMpu XUMHUYICCKUX 0XKOrax U OTPaBJICHUAX

6.2

XUMHUECKOE  3arps3HEHUE OKpY’)Kawllel cpeabl  (KUCIOTHBIE  JTOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CHOCOOBI €ro MpeAoTBpalleHUs
[IpenenvHas momyctumasi koHmentparnus BemecTB (IIJIK). Pomp xumuu B
pEeIIeHUU DKOJIOTHYECKUX TpoOieM. VYCWIeHHe MmapHUKoBoro d3¢dekTa,

paspymeHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsol, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COCAUHEHUN B
OBITY, MEIWIIMHE, MPOMBIIIJICHHOCTH W CEILCKOM Xo3siicTBe. [lpuMmeHeHue
METaJJIOB M CIUIAaBOB (CTalb, YYTYH, AIOPaIOMUHUHN, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH MX COoequHEeHHM. [IoHSITHE 0 KOPPO3UU METAIIIOB, OCHOBHBIC

CHOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[Ipupoanble UCTOYHUKU YTIEBOAOPOAOB (yrojib, MNPUPOAHBIA ra3, He(Th),

MPOYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U POMBIIUICHHOCTH

6.5

[lepBoHayanbHBIC TOHSATHSA OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHHSIX
yriaepozaa (MeTaH, 3TaH, STUJICH, alleTUIIEH, STaHOJI, TIIULEPUH, YKCYCHAs KUCIIOTa).

ITousTrie 0 OMOIOrMYECKH BaKHBIX BCHICCTBAX: KHPAX, 6em<ax, YIJICBOAAX — M X




POJIA B ) KU3HU YCIIOBECKA

7 PacuéTer:
7.1 1o ¢popMysIaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) J10JIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSIM
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