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INOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamMmmMa mno XuMUU Ui OOYYAIOIIMXCS C 3aJEP>KKOM TMCUXUYECKOTO
pazsutus (naniee — 3I[IP) Ha ypoBHE OCHOBHOTO 00Iero OOpa30BaHMsI COCTABIICHA B
cootBeTcTBUM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM 00pPa30BATENbHBIM CTAHJIAPTOM
ocHOBHOTO o01ero odpazoanus (I1Ipuka3z Munnpocsenienus Poccun ot 31.05.2021 r. Neo
287, 3apeructpupoBad MunuctepctBoM toctuiuu Poccuiickort ®enepanun 05.07.2021
r., per.Homep 64101) (manee — ®I'OC OO0O), DenepanbHON paboyell MPOrpaMMbl
yuebHOro mpeamera «Xumus» (0a30BBII  ypOBEeHB), (enepanbHONH Mporpammon
BOCIUTAHUS O0YYaIOUINXCs MPHU MOJYy4YEHUH OCHOBHOTO 0O0IIero oOpa3zoBaHUs, C YUETOM
pacmpesieieHHBIX IO KjaccaM MpOBEPSIEMbIX TpeOOBaHMI K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeNbHOM MPOTpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs U 3JIEMEHTOB
coJiep KaHusl, MPEACTABICHHBIX B Y HUBEpCaTbHOM KomudukaTope mo xumun, Kornenmn
npenojaBanus ydyeOHOro mpeamera «XuMmus», B 0o0pa3oBaTelIbHbIX OpraHuzanusx PO,
pealIn3yIoIUX OCHOBHBIE 00111€00pa30BaTeNbHbBIE IPOTPAMMBI.

OO0mas xapakrepucTukKa yueOHOro npeamera «XumMus»

[Iporpamma mo XuMuM JA€T MPEACTaBICHUE O LEJIX, OOIel cTpaTeruu oOydeHus,
BOCIIUTAHUS U PA3BUTHSI 0OYYAIOIIMXCS CPEICTBAaMU y4eOHOIO MpeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE TMPEIMETHOE COAECpKaHUE, MNPEAYyCMATPUBAET PACHPEACIICHUE €ro IO
KJIacCcaM M CTPYKTYPUPOBAHHUE IO pa3fesiaM U TeMaM MPOrpPaMMBI 110 XUMUU, ONPEIETSAET
KOJINYECTBEHHbIE M KAUYECTBECHHBIC XaPAKTEPUCTUKU COJICPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh U3YUEHUS XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3E€H, JIOTMKM Yy4eOHOro mpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaronmxcs,
ompenesieT BO3MOXXHOCTH TIpeAMeTa i pealu3aiuu TpeOOBaHUN K pe3yibTaTam
OCBOCHHSI OCHOBHOW 00Opa30oBaTEIbHOW MPOTpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yibTaTaM OOy4YeHHS XMMHH HAa YPOBHE Iieyen
M3yYeHHsS TpeJAMEeTa M OCHOBHBIX BHUIOB Y4e€OHO-TIO3HABATEIHLHON JESTEIbHOCTH
00y4aroIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWE XUMHM CIIY>KUT OCHOBOU MJi1 (POPMHUPOBAHHUS MUPOBO33PEHUS 00YyUarOIIerocs,
€ro TMpeJCTaBJICHUN O MaTepuaIbHOM EIUHCTBE MHUpPA, BAXHYIO pOJb UIPAIOT
dhopMupyemble XUMUEH TIPEACTaBICHUS O B3aUMOMPEBPAICHUAX SHEPTUU U 00 SBOJIIOIIUU
BEIIIECTB B MPUPOJE, O MYTSIX PEHICHUS TJIOOATbHBIX MPOOJIeM YCTOMYMBOIO pPa3BUTHS
YeJIOBEUYECTBA — CHIPbEBOM, DHEPIETUUYCCKOM, MUIIEBON M IKOJIOTHISCKON 0€30MacHOCTH,
po0JIeM 3PaBOOXPAHCHHUS.

N3ydeHue xumuu:

-CIIOCOOCTBYET pealv3allii BO3MOXKHOCTEH Ui caMOpa3BUTUA M (HOPMHUPOBAHMUS
KYJIbTYPBI IUYHOCTH, €€ 0011el U (yHKIIMOHATFHOU TPAaMOTHOCTH;

-BHOCUT BKJaJ B (QOPMHUPOBAHWUE MBINIIEHUS W TBOPUYECKUX CIIOCOOHOCTEHN
oOy4Jaroruxcs, HAaBBIKOB UX  CaMOCTOATENbHOM  yd4eOHOM  JesSTEIhHOCTH,
AKCIIEPUMEHTAJIBHBIX M UCCJICIOBATEILCKUX YMEHUN, HEOOXOUMBIX KaK B IMOBCEIHEBHOM
KW3HU, TaK U B Mpo(PecCuoHaIbHON AeATEILHOCTH;



-3HAKOMHUT CO CHEHH(PHUKON HAyYHOTO MBILIUICHUS, 3aKJIaJbIBAE€T OCHOBBI I[EJIOCTHOTO
B3IJIIJa HA €AMHCTBO MPUPOJAbI M 4YEJIOBEKA, SBISAETCS OTBETCTBEHHBIM 3TAaIllOM
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYaIOLIUXCS;

-C1ocoOCTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-HAYYHBIM
3HAHUSAM, K HPUPOJE, K YEIOBEKY, BHOCHUT CBOM BKJIAJl B DKOJIOIrMYECKOE OOpa3OBaHHE
00yyaromuxcs.

JlanHble HampaBiieHUs B OOYYeHUH XMMUU 00€CTIeUMBAIOTCS CEU(UKON CoAepKaHUs
y4eOHOTO TpeIMeTa, KOTOPBIN SIBISETCS MEeAarornuecku aJanTUPOBAaHHBIM OTPaKEHUEM
0a30BOI1 HAYKM XMMHU HA ONIPE/IETIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I1IeTO 00pa30oBaHUsl OPUEHTHUPOBAH HA OCBOCHHE
OOy4aroIIMMHUCS CUCTEMbl TEPBOHAYAIBHBIX MOHATHM XUMHH, OCHOB HEOPTraHWYECKOMH
XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAYUMBIX MOHATUA OPTaHUYECKON XUMUH.

CrtpykTypa coJepkaHus porpaMMbl 0 XUMHUHU c(popMUpOBaHA HA OCHOBE CHCTEMHOIO
noaxoja K €€ uzyueHuto. CopeprkaHue CKIaabIBACTCS U3 CUCTEMbI IOHATHI O XUMHUYECKOM
AJIEMEHTE W BEILECTBE M CUCTEMBI MOHATHN O XUMHUYECKOU peakuuu. O0e 3TH CUCTEMBbI
CTPYKTYPHO OPraHW30BaHBbI 10 MPUHITUITY MTOCIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUs O CTPOCHUH aTOMA U XMMUYECKOM CBS3H;

— TpeACTaBIECHUHN 00 3JIEKTPOIUTHUUECKOMN TUCCOLMALINY BEUIECTB B paCTBOpaX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENILHO OT OJHOTO YPOBHS K JIPYyromy,
BBINIOJHSAS (PYHKIINY OOBSICHEHHS M TPOTHO3UPOBAHUSI CBOIMCTB, CTPOSHHSI U BO3MOXKHOCTEN
MIPAKTUYECKOIO MPUMEHEHUS U NOJIYYEHHS N3y4aeMbIX BELIECTB.

OcBoeHME MPOrpaMMbl MO XUMHUH CIOCOOCTBYET (POPMHUPOBAHUIO IMPEACTABICHUS O
XUMHAYECKON COCTABJIAIONIEN HAyYHOW KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM IPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHWS K HAYYHOMY 3HAHHUIO M METOJaM IO3HAHUSA B Hayke. M3yueHue
XUMUU MPOUCXOIUT C MPUBJICUCHUEM 3HAHUN U3 paHEe W3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipu u3ydyeHUH XUMUU TPOUCXOAUT (DOPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKOM JEATENHHOCTH YEJIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KyJIbTYypbl. 3ajaua Y4eOHOro mpeaMeTa COCTOUT B
(hOpMHUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUN — BaKHEUITNX (PaKTOB, TOHSITHH, 3aKOHOB
U TEOPETUUYECKUX MOJOXKEHHUM, JOCTYMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa,
A3bIKa HAYKH, B MPUOOIICHUN K HAyYHBIM METOJIaM IMO3HAHUS NMPHU U3YUYCHHUH BEIIECTB U
XUMHUYECKUX peakluuid, B (HOPMHUPOBAHUM U Pa3BUTUU MO3HABATEJIbHBIX YMEHMH U HUX
NPUMEHEHUH B Y4YEOHO-TIO3HABATEJIbHOM M y4yeOHO-HCCIEN0BATENbCKON esTeIbHOCTH,
OCBOEHUU MpaBUiI 0€30MaCHOTO 0OpAIEHHs C BEUIECTBAMH B IIOBCETHEBHOM XKU3HU.

N3yyenue xuMuu CHOCOOCTBYeT (DOPMHUPOBAHHMIO Y OOYYaIOIIUXCA HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHUIO OOIIEHAYYHbIX METOAOB (HAOMIOJEHUE, W3MEpPEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHKE ), OCBOCHUIO MPAKTHYECKOTO MPUMEHEHHUS HAyUYHbIX 3HAHU,
OCHOBAHHOI'0 HAa MEKIIPEIMETHBIX CBA3SX € MpeaMeTamu « OKpykaronmi Mup», « Prusukan,
«buonorusy, «I'eorpapus», «MatemaTtuka» u HOpMUPYET KOMIETEHIIMH, HEOOXOAUMbBIE
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I IPOJOJKEHHsI 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydeHne XxuMu# criocoOCTBYET pa3BUTHIO y oOyuaronuxcs ¢ 3I1P nmpoctpancTBeHHOTO
BOOOpakeHus, (YyHKIIMOHATIBHOW TI'PaMOTHOCTH, YMEHUS BOCHPUHUMATH M KPUTUYECKU
aHAJIM3UPOBaTh MHQPOPMAIUIO, TPEJICTABICHHYI0 B Pa3lWYHbIX (opMax. 3HAYMMOCTh
npenMeTa ISl pa3BUTHsI KU3HEHHOM komrieTeHIuu oOyyatonuxcs ¢ 3[1P 3axmouaercs B
YCBOEHUU OCHOBBI XMMHYECKUX 3HAHUM, HEOOXOJUMBIX [UIsl MOBCEIHEBHOW JKU3HU;
HaBBIKOB 37I0pOBOTrO M 0O€30I1aCHOr0 JJIsl YeJOBEKa M OKpYJKarollell ero cpeasl oOpasza
KU3HU; GOPMUPOBAHNHN HKOJIOTUUYECKOMN KYJIbTYPHI.

[TporpamMmMa oTpaxkaeT coaepkaHue oOydeHUsl MPEAMETY «XUMHUS» C YUETOM OCOOBIX
oOpa3zoBaTenbHBIX OTpedHOCTEHN oOyuatomuxcs ¢ 3[1P. OBnanenne yueOHbIM IPEAMETOM
«XUMHUSD) IPECTABISET ONPEAEIEHHYIO TPYAHOCT Ui o0yyatomumxcs ¢ 3[1P. Oto cBsa3ano
C OCOOCHHOCTSIMM MBICIUTENBHON JESTENIBHOCTH, MEPUOJUYECKUMH  KOJIEOaHUSIMU
BHUMAaHHUS, MajlblM OOBEMOM IaMATH, HEAOCTATOYHOCTHIO OOIIEro 3amaca 3HAaHWUH,
ITOHVDKEHHBIM I103HABATEIBHBIM UHTEPECOM U HU3KHMM YPOBHEM PEUEBOI0 Pa3BUTHSA.

Jli1s ipeo1osieHus: TpPyAHOCTEN B U3Y4EHUH Y4eOHOTo npeameTa « XUMHUs» HeoOxoauMma
ajanranus o0beMa U XapakTepa ydeOHOro Marepuaia K M03HaBaTEeIbHBIM BO3MOKHOCTSIM
JAHHOM KaTeropuu oOydarolUXCsl, Y4eT MX OCOOEHHOCTEH pa3BUTHUS: HCIIOJIb30BAHUE
AJITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3CH, IIOCTEIIEHHOE YCI0KHEHUE
M3y4aeMoro mMarepuania.

[Tpu n3yyeHnn XUMHHU HEOOXOJUMO OCYIIECTBIIATh B3aUMOEHCTBHE HA MOJIMCEHCOPHOM
OCHOBE.

Teopernuecknii Marepuan PEKOMEHAYETCA U3y4daTb B IMPOLECCE MNPAKTHUYECKOU
NEeATEIIbHOCTH. BO3MOYKHO BBIJEIEHUE OTACIBHBIX YPOKOB Ha PEILICHUE 3a/1a4 B CBSI3H CO
CIIOKHOCTBIO aHanmu3a Tekcra oOywatromumuca ¢ 3[IP. Opranudeckoe €IMHCTBO
MPAKTUYECKOM W MBICIUTENBHON JEATETbHOCTH OOy4YarolMxXcsi Ha YpOKax XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO Oa3MCHBIX XMMHUYECKHX 3HAHUU U
ymMeHui. Ocoboe BHUMaHUE MPU U3YUYECHUH XUMUU YICISIETCS HM3YUYEHHIO «CKBO3HBIX)»
HNOHATUHA U (POPMHUPOBAHUIOHABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Hean u 3ag1aun 3ydeHUs1 y4eOHOro npeamMera « XuMHU)

[Ipn u3ydeHUM XMMHUHM HAa YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUs Ba)KHOE 3HAUCHHE
MpUOOpENH TaKue eIy, KaK:

— (hOopMHPOBAHUE MHTEIICKTYaJTbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIIBHOMY TIPUHSTHIO PEIICHUH, CTOCOOHOM aJanTUPOBATHCS K
OBICTPO MEHSIFOIITUMCS YCIIOBUSAM >KU3HU;

— HAIPaBJICHHOCTh OOYYCHHS HA CHCTEMAaTHYECKOe NPHOOIICHUE OOYYaromuXcs K
CaMOCTOSTEIIbHON TI03HABATEILHON ACATCIBPHOCTH, HAy4YHBIM METOJaM IIO3HAHUA,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieueHre YCJIOBHUH, CIIOCOOCTBYIOIIHUX MPUOOPETEHHUIO OOYYaIOUUMHUCS OIBITa
pa3HOOOpa3HOW JCSATCIIBHOCTH, TIIO3HAHWS ¢ CaMONO3HAHUS, KIIOYCBBIX HABHIKOB
(KJTFOYEBBIX KOMITETEHIINH), UMCIOIINX YHUBEPCATLHOES 3HAYCHHUE IS PA3JIMYHBIX BHJIOB
NeSATETBHOCTH;

— ¢opmupoBanue 00MmEel (YHKIIMOHATFHON M €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSICHATH M OIICHHBATH SIBIICHUS OKPYXKAIOIIETO MHUpPA, HCTIOIb3YS
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3HAHUS U OTIBIT, MOJTYYEHHBIC TTPU U3YUECHUU XUMUU, IPUMEHSITh UX MPU PEUICHUH MPoodIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU NEATEIBHOCTH;

— ¢opMHupoBaHHEe Yy OOyYarOmUXCS TYMAaHUCTUYECKHX OTHOIICHWW, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHWK IS BBIPAOOTKH OSKOJOTUYECKH IIEIECO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJAOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3I0POBBS U
OKpYXarouerl NPUPOTHON CPEbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCTIIMTaHUIO HAa OCHOBE YCBOCHHSI OOIICUEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpoduJIs U HAPABICHHOCTH JaJIbHEHUIIIEro 00yUYeHu .

Oco0enHocTu 0TOOpPa M aganTanuy y4eOHOI0 MaTepHaJIa N0 XUMHUHU

OOyuenue y4deOHOMY TMpeaMeTy «XUMHUS» HEOOXOIUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBHUH AJI1 YCBOCHHS IPOrpaMMHOT0 MaTepuaia oOyuatomumucs ¢ 3I1P.
bonpnioe BHUMaHuE JOJKHO OBITh YAEJIEHO 0TOOPY YU4EOHOro MaTepraia B COOTBETCTBUU
C HNPHUHILIMIIOM JOCTYITHOCTH MPU COXPaHEHUU 00IIero 6a30Boro ypoBHs. OH JOJIKEH 1O
COJIEp>KaHUIO U 00beMy OBITh alallTUPOBAHHBIM J1Ji 00yuaronuxcs ¢ 311P B cooTBeTcTBUN
C UX 0coObIMH OOpa3zoBaTeIbHBIMU MOTpPeOHOCTSIMU. CleayeT OO0JErdYuTh OBJIAJACHUE
MmatepuangoMm obyuatrouumucs ¢ 3I[IP mocpeactBoM ero paerasbHOro OOBSICHEHHS C
CUCTEMAaTUYECKUM IOBTOPOM, MHOTOKPaTHOW TPEHHPOBKONW B NPUMEHEHUH 3HAHUM C
UCIOJIb30BaHUEM IPUEMOB  QJITOPUTMHU3ALMU W  BHU3YyaJbHBIX ONOp, OOy4YeHHUs
CTPYKTYPUPOBAHHIO MaTEpHaIa.

Bonbiroe 3HaueHune A5 OJHOLIEHHOTO YCBOSHHS Y4eOHOTr0 MaTepuaia HMEeT Oropa Ha
MEXIPEIMETHBIE CBSI3M BONPOCOB, M3YYa€MbIX B JAHHOM Kypce, C TaKUMU y4eOHBIMU
npeameTamu kak «Ieorpadus», «Pusnkay, «buonorus». [103Bonsis paccMaTpuBarh OJMH
M TOT >X€ Yy4eOHbI Marepuand ¢ pa3HbIX TOYEK 3pPEHHUs, MEXKIPEIMETHbIE CBS3H
CIIOCOOCTBYIOT €r0 JIYYIEMY OCMBICICHHUIO, OOJIEETIPOYHOMY 3aKPEIUICHUIO MOJYyYE€HHbIX
3HAHUU U MPAKTUYECKUX YMEHHM.

[Ipy moAaroToBke K ypokKaMm yuuTeldb JAODKEH MPeaycMOTpeTh (popmHpoBaHHE Yy
oOydJaronuxcsi YMEHUM aHAJIW3UpPOBATh, CPaBHUBATH, 0000IIATh M3ydyaeMbld MaTepua,
IUIAHUPOBAaTh MPENCTOSIIYI0 paboTy, OCYIIECTBIATh CAMOKOHTposb. Heobxoaumo
MOCTOSIHHO ~ CJIEIUTh 32 TNPABUJIBHOCTBIO pPEYEBOrO0 OQPOPMIICHUS BbICKAa3bIBAaHUI
oOyuatommuxcs ¢ 311P.

B cBsi3M ¢ OCOOCHHOCTAMM TMOBEIECHUA M JAesSTeNbHOCTH oOywaromuxcsi ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPraHW30BAaHHOCTh) HEOOXOIMM  CTPOKAWIIMKA  KOHTPOJIb
COOJIIOJIEHUs MPAaBUJI TEXHUKH OE30MACHOCTU MpHU MPOBEACHUHU JTabOpaTOpPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHbie BUABI AesTeJbHOCTH 00ydaromuxcsa ¢ 31IP, 00yciioBi1eHHBIE 0COOBIMU
o0pa3zoBaTeJIbHBIMU NMOTPEOHOCTAMH M 00eclneYUBAKOIIME OCMbBICJIEHHOE OCBOEHHE
coJiepKaHuM 00pa3oBaHus MO NMpeaMeTy « XUMUsDH)

s ob6yuaronuxcst ¢ 311P cyiecTBeHHBIMU SIBISIOTCS IPUEMbI pa0OThI C JIGKCUYECKUM
MarepuaioM 1o npeamery. [IpoBoauTcs cnenuanbHas paboTa MO BBEACHUIO B aKTHBHBIM
CJIOBapb 00YYaOIIMXCS COOTBETCTBYIOIIEH TEpPMUHOJIOTHH. 3yuaeMble TepMUHBI BBOJSTCS
Ha TMOJMCEHCOPHON OCHOBE, 00s3aTelIbHA BU3yalbHas MOAECPKKA, allTOPUTMBI pabOTHI C
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OIIPCACIICHNCM, OITIOPHBIC CXCMBI JIJIA aKTyaJIn3alun TCPMHUHOJIOTUH.

MecTto yyeOHOro npeamera « XuMHs» B y4e0HOM IJIAHE

B cootBercTBUu ¢ DepepanbHbIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTr0 00IIIero oOpa3oBaHUs y4€OHBIM MpeAMeT «XHUMUSD BXOJUT B IPEIMETHYIO
obmacth «EcTecTBeHHOHAYYHBIC TIPEAMETHDY U SIBJISICTCS 00SI3aTEIBHBIM JIJIST U3YUCHHUSI.

OO01Iee 9nco 9acoB, OTBEAEHHBIX U1 U3YUYEHUS XMMUHA Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus, coctaBisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B He/ien0), B 9 Kinacce
— 68 yacoB (2 yaca B HEJIETIO).

COHEPXXAHUE YUYEBHOI'O IIPEJIMETA «XWUMMW»

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb xumuu 6 dHcusHu yenosexa'. Tena u BemecTBa. DuU3NUECKUE
CBONMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE BEILIECTB. Xumus 6 cucmeme Hayk. Hucrtoie
BemecTBa U cMecu. CriocoObl paszzaeneHus cmeceid. [IpaBuna 6e3omacHoro oOparieHus ¢
BEILIECTBAMH U JTAOOPATOPHBIM 000py0oBaHUEM. [loHamue 0 Memooax NO3HAHUS 8 XUMUMU.

ATOMBI W MOJEKYJIbl. XHUMHYECKHUE DJIEMEHThl. 3HAKU (CUMBOJBI) XUMHUYECKHUX
snemMeHToB. OTHOCHUTENIbHAsI aTOMHas macca. [IpocTbie U CloXKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumuyeckas ¢dopmysa. BaleHTHOCTh aTOMOB XHMHUYECKHX JJEMEHTOB. 3aKOH
nocmosancmea cocmaea eewjecms. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 1o
XUMHUYECKOTO AJIEMEHTA B COCTUHECHUH.

dusznyecKkue U XUMHUUYECKUE SBJICHUS. XUMHUYEcKasl peakius. [Ipu3Haku XUMUYECKHUX
peakuuid. YpaBHEHUSI XUMHUYECKUX pEaklHil. 3aKOH COXpPaHEHUSI MacChl BEMIECTB.
Knaccudukanys XuMu4ecKkux peaxkiui (CoeIMHEeHNs, Pa3IOKEeHUs, 3aMEeIIeHHs, 0OMEHa).

XVUMHUYECKUHN IKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUUYECKOM MOCY/I0M, C MpaBUiaMu pabOThI B
naboparopuu U TpuéMaMu OOpamieHusi ¢ J1a00paTOpHBIM O0OPYIOBAaHUEM; H3yUEHUE U
ONMHCcaHue (PU3NYECKUX CBOMCTB OOpa3IOB HEOPTraHHMYECKUX BEIECTB; HAOIIOJACHHE
¢usnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KUICHHUE U
KOHJICHCAIIUSI BOJIbI) U XUMUYECKUX (TOpEHHE CBEYH, MPOKATMBAHUE MEIHOW MPOBOJIOKH,
B3aUMOJICHICTBME MeJa C KHUCJIOTOM) SIBIEHUM, HAONIOJACHUE M OINHUCAHHE TMPU3HAKOB
MPOTEKAHUs XUMUYECKUX Peakluii (pa3iokeHne caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI
¢ xJopuaoM Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMojieiCTBIE
xene3a ¢ pactBopoM cosu Meau (11));u3ydenue crnocoOoB paszieieHus: cMece (¢ IMOMOIIbIO
MarHuta, (UIbTPOBAHHWE, BBIMAPUBAHUE, IUCTWUISIMSA, XpomaTtorpadus), IPOBEICHHE
OYMCTKHU TIOBAPEHHOM COJIM; HAOJIIOJCHHE M OMHCAaHWE PEe3yJbTaTOB IPOBEACHUS OIBITA,
WUTIOCTPUPYIOLIETO  3aKOH  COXPAaHEHWs  MAacChl, CO3/IaHUE€ MOJEJIEe  MOJIEKYII
(IIapOCTEP>KHEBBIX ).

BaxHeline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

! 3[{601; " fajee KypCuBOM 0003HaYEHBI TEMbI, U3YUYCHHUE KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.

6



Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3JIeMEHT M MPOCTOE BEIIECTBO.
Haxoxxmenue kucnopoma B mpupoje, (U3NUEeCKHe W XHUMHYECKUEe CBoMcTBa. Peakiuun
TOPEHUS TIPOCTHIX U CIOKHBIX BemecTB. CIocoObl MOMydeHUs KHCIOPOa B Ta00paTOpuu U
npomviuiiennocmu. llpumenenue kwuciopona. llonstue o0 oxcupax. KpyroBopot
KHCJIOpoa B ipupoae. 0301 — aniompontas Moou@ukayus KUciopood.

Tennoeou 3¢gexm Xxumuueckou peaxyuu, mepMOXUMUYECKUE YPABHEeHUs, 3SK30- U
SHAOTEPMUYECKUE PEAKIUU. Tonaugo: y2onb u memau. 3azpsa3HeHue 8030yXxd, yCUleHue
NapHUK06020 3¢ pexma, paspyuienue 030H08020 CJOAL.

Bomopon — nsnemeHT W mpocToe BemecTBo. HaxokaeHue Bogopoja B MPUPOJE,
¢du3nUecKkue U XMMHYECKHE CBOMCTBA (Ha MpUMeEpe B3aUMOJCUCTBUS C HEMETaIaMU U
OKCHJIaMU METAJJIOB), MIPUMEHEHHE, Cnocobbl nonyyerus. [IoHATHE O KUCIOTaX U COJISX.

KommuectBo BemiectBa. Mok, MossipHasi macca. 3akoH ABOrajpo. MossipHblii 00bEM
ra3oB. Pacuersl mo xumuyeckoii popmysie. PacueTsl MaccoBOM JOJIM XUMUYECKOTO dJIEMEHTa
B CO€JIMHEHHH, KOJIMYECTBA BEILIECTBA, MOJIIPHOM MACChI, MOJIIPHOTO 00beMa razoB. Pacuérsl
[0 XUMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmea 600vl. Bonma. Ee cocraB, cTpoeHuE M MOJIEKYJbl. Boda kax
pacmeopumens. PactBopbl. [lowamue O HACbIWEHHBIX U HEHACLIWEHHBIX PACMEOpaXx.
llonsimue pacmeopumocmu eewgecms 6 gooe. Pacuer MaccoBOM 10JIM BEIIECTBA B paCTBOPE
(mpolieHTHasi KOHIEHTpanus). MaccoBasi 110 BELIECTBAa B pacTBOpe. Xumuyeckue
CBOUCMBA B800bL (PA3NONCEHUE, PEAKYUU C HAMPUEM, OKCUOOM Kalbyus, okcudom cepwi (1V)
peaxkyuy ¢ Memaniamu, KUCIOMHbIMU U OCHOBHbIMU oKkcudamu). Ilonamue 06 0cCHOBAHUSAX.
Pone pacmeopoe 6 npupooe u 6 owcusnu uenosexa. Kpyeosopom 600vli 6 npupooe.
3arps3HeHHue NPpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa nHeopranuueckux coeauHeHui. OKCHUIIBI: COCTaB, KiacCU(pUKAIUSI
(KUCTIOTHBIE, OCHOBHBIC, aMpomepHble, Hecoleobpa3yiouue - Ha npumepe OKCuoa yenepooa
(1) u oxcuoa azsoma (1)), nomenxnamypa. I[lonyuenue u XUMHUYECKUE CBONCTBA OKCHIOB
(B3auMoeicTBHE C BOJIOM, KUCIOTAMH, II€JI0YaMu).

OcHoBanus. Knaccudukaiuss OCHOBaHMA: MIENOYM M HEPACTBOPUMbBIE OCHOBAHMSL.
HomenknaTtypa ocHoBaHui. PHU3NYECKUE U XUMUYECKNE CBOWCTBA OCHOBAHUU. [loyuenue
OCHOBAHUI.

Kucnotel: coctaB, kinaccudukanusi, HOMEHKIATypa, (PU3UMYECKUE U XHUMHUYECKHUE
CBOMCTBA (B3aMMOJICHCTBUE C METAUIaMH, OCHOBHBIMU OKCHJIaMU, OCHOBaHUSIMH, COJISIMH,
Ha TPUMEPE COJSTHON U CEPHOU KUCIIOT), CNOCOObl noyyeHus. P akTHBHOCTH METAJIJIOB
H. H. bekerosa.

Conu (cpemHue): HOMEHKIaTypa cojied. Pu3ndecKkue U XUMHYECKUE CBOWCTBA COJICH.
ITonydenue cosen.

['eneTnueckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COETUHEHU.

XUMHYECKUI DKCIIEPUMEHT: KauyeCTBEHHOE ONpEeNeNieHue COJCp)KaHUsS KUCIopoaa B
BO3JyXe; TMOJIyUeHHE W M3y4YEHHE CBOWCTB KHCJIOPOJa; HAONIOJIEHUE B3aMMOCHCTBUS
BCIIIECTB C KHCIIOPOJOM W YCJIOBHSI BOSHHKHOBEHHUS M TPEKpAIICHHS TOpeHUs (Ioxapa);
O3HaKOMJIEHHE ¢ o0Opa3laMu OKCHIOB W OIMMCAaHUE WX CBOMCTB; MOJyYEHUE U M3yUeHHUE
CBOMCTB BOJIOpoJia (TOpeHHe); HaOIoJieHre oOpas3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HCCIIeIOBaHNE OCOOCHHOCTEW pAcTBOPEHHUS BEUIECTB C PA3IWYHONW PaCTBOPUMOCTHIO;
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IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MACCOBOM JOJIEH PACTBOPEHHOTO BEILECTBA;
B3aMMO/ICUCTBUE BOJIbI C METAJUIaMH (HATPUEM U KajbllMeM) (BO3MOXHO HCIIOJIb30BaHUE
BHUJIEOMATEPUAIIOB); OIpPEACIICHHE PACTBOPOB KHUCJIOT M WIEJIOYEH C€ MOMOUIBIO
WHJMKATOPOB; HMCCIIEOBaHNE 00pa3ll0B HEOPTaHMUYECKUX BEIIECTB Pa3JIMYHBIX KIIACCOB;
HaOJII0ICHUE U3MEHEHUS! OKPACKH MHAMKATOPOB B pACTBOPAaX KUCIOT U IIEJI0YEH; H3yUYECHHE
B3aumozeiicTeus okcuna menu(ll) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METAJUIAMH,
peakuuil HeWTpau3alMy; MOJIy4eHNE HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHHE OJHOIO
MeTajljla JIPYrUM W3 pacTBOpa COJIM; PELIEHUE SKCIEPUMEHTANbHBIX 3a/lad IO TeMe
«Baxxnelme Ki1accbl HEOPraHUYECKUX COCTUHEHUID.

Iepuoauueckuii 3akoH u Ilepuoagnyeckas cucrema

xumn4yeckux 3ieMeHToB . . MenneneeBa. CtpoeHue aToMOB. XMMHYECKAs
cBs13b. OKHCIANTETBLHO-BOCCTAHOBUTE/IbHbBIC PEAKINH

[lepBble TOMBITKH KJIACCH(PUKANMA XHUMHYECKUX dJIeMEeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEJIOYHO3EMETbHBIE METAJIbI, TaJOT€Hbl, HHEPTHHIC
rasbl). DiemeHmsl, Komopuwle 0opazyiom ampomepHvle OKCUObL U 2UOPOKCUOBL.

[lepnommuecknit  3akoH. llepuommueckas cucreMa  XUMHYECKHMX  DJIEMEHTOB
. Y. MenneneeBa. KoporkonepuoaHass u oaunnonepuoonas (opmel lleproguyeckoit
cucTteMbl xuMuueckux annemMeHToB [[. Y. MenneneeBa. Ilepuoasl u rpynnel. Ousznueckuit
CMBICJI IOPSIKOBOTO HOMEpa, HOMEPOB NEPUO/IA U TPYMIIBI JIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX saep. H3zomonwvi. OnekTpoHbl. (CTpoeHue
AJIIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XUMHYECKUX 3JieMeHTOB [lepmomnueckoi
cucremsl JI. V1. MeHnneneeBa. XapakTepUCTUKA XUMUUECKOTO 3JIEMEHTA 110 €r0 MOJIOKEHUIO
B [lepuonnueckon cucreme /. 1. Menneneena.

3axonomepHocmu  U3MEHEHUsL CBOUCME IIEeMEHMO8 MAlblX Nepuodo8 U 21A6HbIX
noozcpynn, 6 3A6UCUMOCMU OM  aMOMHO20  (NOpsi0K08020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Illepuoouyeckou cucmembl XUMUYECKUX D]IeMEHMO8 OJisl
pazeumus Hayku u npaxmuku. /{. U. Menoeneeg — yuéHulii u eparicoanuH.

Xumuyeckass  cBA3b.  KoBajJieHTHass  (MoJisipHass W HEMOJIApHAsl)  CBSI3b.
InexmpoompuyamenbHOCmb amomMo8 Xumudeckux s1emenmos. lonnas cBs3b.

Crenenb okucieHus. OKHUCIUTEIBLHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccsl
OKHCJICHUS] U BOCCTAHOBJICHUs. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

XUMHYECKUN JKCIEPUMEHT: HU3yueHHe oOpaslloB BEIECTB METANIOB U HEMETAILIOB;
B3aMMO/JICHCTBUE THUJIPOKCHIA IIMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH; MPOBEACHUE
OMBITOB, WLTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUl
(ropeHue, peakiuu pa3noKeHusl, COSAUHEHHUS ).

MesxknpeaMeTHbIe CBSI3H

Peanuzanust MeXXnpeIMETHBIX CBSI3€U MTPU U3YUEHUU XUMUHU B § KJIACCe OCYILECTBISIETCS
Yyepe3 MCMO0JIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TOHATUM, TaK W TIOHSTHUH,
SIBJISIFOLIMXCSI CACTEMHBIMHU JIJI1 OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue eCTEeCTBEeHHO-HAY4YHBbIE TOHSTHS: Hay4HbIM (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHUHTE3, Kiaccuukaius, TI[EePUOJUYHOCTh, HAOIOJCHUE, HKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHNUE.
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®dusuka: marepusi, aTroMm, JJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIHUJI, HW30TOIBI,
PaMOaKTHUBHOCTbD, MOJICKYJIA, DJIEKTPHUUECKUH 3apsili, BEUIECTBO, TeJ0, 00BEM, arperaTHoe
COCTOSIHME BeIIeCTBA, Ta3, (U3UYECKHE BEIUYMHBI, CIUHHIBI H3MEPEHUs, KOCMOC,
IUTaHEeTHl, 3BE3161, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, rtugpochepa, MHUHEpadbl, TOPHbIE TOPOJbI, TOJE3HbIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

9 KIIACC

BemecTBO M XMMHUYECKAs] PeaKUMsI

[lepuoanueckuii  3akoH. Ilepuonnueckas  cuUcTeMa  XUMHUYECKMX  AJIEMEHTOB
1. . MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XUMUYECKHUX
AJIEMEHTOB TEPBBIX TPEX MEPUOIOB, KM, KAIbIUSA U UX COCIUHEHUN B COOTBETCTBUM C
MOJIO’KEHUEM 3JIEMEHTOB B lleprnoanyeckor cucrteme u CTPOCHUEM UX aTOMOB.

CtpoeHue BelIecTBA: BHAbI XMMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEUIETOK,
3A6UCUMOCIb  CBOUCME Gewecmea Om Muna KpUCMALIUYecKol peueémKu u 6uod
XUMUYECKOU CBA3U.

Knaccudukanyss u HOMEHKIATypa HEOPraHMYECKUX BEHIECTB (MEXIyHapoJHas |
TpUBHAJIbHAS1). XHMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM Kjlaccam
HEOPraHUYECKUX COCIUHECHUM, TECHETUUECKAs CBSI3b HEOPTaHUUYECKUX BELIECTB.

Knaccudukanmss XuMUuecKiX peakiuii o pa3InuyHbIM MpU3HaKaMm (110 YUCTY U COCTaBY
YYacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIJIOBOMY A (EKTy, M0 U3MEHEHHUIO CTEeTeHEH
OKHCIICHUSI XUMHUYECKHUX 3JIEMEHTOB, IO 00pamumMocmu, no y4yacmuro Kamaiuzamopa,).
DK30- U SHJIOTEPMUYECKUE pEeaKUUU. epmoxumuieckue ypagHeHusl.

Honamue o ckopocmu xumuueckou peaxkyuu. Ilonsmue 06 0opamumvix u HEOOPAMUMBLX
xumuveckux peaxyusax. llonamue o comocennvix u cemepocennvix peakyusx. [lonamue o
xumuueckom pasrogecuu. Cmewenue xumuiecko2o pagnosgecus. Paxmopwl, sausoujue Ha
CKOPOCMb XUMUYECKOU PeaKkyu U NOJOHCEHUE XUMUUECKO20 PABHOBECUSL.

OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIC PEAKIINU, JJICKTPOHHBIM OajaHC OKUCIUTENIBHO-
BOCCTaHOBUTEIBLHOU peaxkiuu. CocraBnenue YpaBHEHUI OKUCJIUTENBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTrO OalaHca.

Teopuss BIEKTPOJMTUYECKON AUCCOLUMALUU. DJIEKTPOIUTHYECKAS] IHCCOLUALIMSL.
DNEKTPOJIUTHI U HEINEKTPOJIUTHI. KaTuoHbl, aHMOHBI. Mexanusm ouccoyuayuu euyecms ¢
PA3IUUHbIMU 8UOamMu xumudeckou ceasu. Ilowamue o cmenenu ouccoyuayuu. CUnbHbIC U
ci1a0ObIe DJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y cioBus MpOTEKaHUs PEaKIIuii HOHHOTO 0OMEHa, TOJTHbIE U
COKpalIEHHbIC HOHHbIE YpaBHEHUS peakiinii. CBOMCTBA KUCIOT, OCHOBAHH U COJIEH B CBETE
MIPEJCTaBICHUHN 00 AJICKTPOIUTHYCCKON AuccoImanun. KadecTBeHHbIE peaKIii Ha HOHBI.
[TonsATHE O THIPON3E COJIEH.

XUMHUUYECKUIN SKCTIIEPUMEHT: O3HAKOMJICHHE C MOJECIISIMA KPHUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaIoB (rpadura U ajiMas’a), CI0XKHBIX
BEIIIECTB (XJIOpUAa HATPHSs); UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU peakiuu
OT BO3JACHCTBHUS Pa3IUYHBIX (DAKTOPOB; HCCIAEIOBAHUE 3JICKTPOIPOBOJIHOCTH PACTBOPOB
BEILIECTB, Mpoliecca AUCCOIMAIIMKM KUCIIOT, MeIoueld U coieil (BO3MOYKHO HCIIOIh30BaHUE
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BUJICOMATEPUAIIOB); TPOBEJCHUE OIBITOB, WJUTIOCTPUPYIONIUX IPU3HAKU TPOTCKAHUS
peakiuii MOHHOTO oOMeHa (0Opa3oBaHME OCalKa, BBIJEICHHE ra3za, oOpa3oBaHUE BOJbI);
OIBITOB, WJUTIOCTPUPYIOIIMX TPUMEPhl OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX —PEAKITUI
(ropeHue, peaKIMK pasIoKEeHUs, COCTMHEHUS ); pacllio3HaBaHUE HEOPTraHUYCCKUX BEIISCTB
C TIOMOIIBIO Ka4eCTBEHHBIX PEAKIIMIA Ha MOHBI; PEIICHHE SKCIICPUMEHTAIILHBIX 3a7ad.

Hemertanbl U MX coeinHeHUS

OO6mast xapakTepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CtpoeHre u GU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — IaJIOT€HOB.
XuMHUYECKHE CBOMCTBA Ha MpUMepe Xjopa (B3auMOJCHCTBUE ¢ METalllaMU, HEMETaJlIaMU
— BOJIOPOJIOM M KUCJIOPOJIOM, wenouamu). XjaopoBoaopo . ConsiHasi KUCTI0Ta, XUMUYECKUE
CBOMCTBA, no.ryueHue, TpUMEHEHUE. [lelicmsue Xaopa u X10po8000pPOOd HA OPSAHUIM
yenogexa. Baxkueilire XJI0puabl U UX HaXO0XKJICHUE B IPUPO/IE.

Oobmas xapakrtepuctuka 3neMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOEHHSI aTOMOB
KHCIJIOPOJIa ¥ Cepbl. XapaKTEPHBIC CTEIICHN OKUCIICHHUS.

Ctpoerre W (U3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA W CEPHI.
AnnotponHsle MOAU(UKAIMU KUCIOpPOJa M cepbl. XHMHYECKHME CBOMCTBA CEPbI
(B3auMoneliCTBUE C Hememallamu — BOJOPOJAOM U  KHCIOPOAOM, METajllaMH,
KOHYEHMPUPOBAHHbLIMU  a30mHOU U cepHoti Kuciomamu). CepoBOAOPOJ: CTPOECHHE,
bu3nUecKue M XUMHUYECKHUE CBONCTBAa (KUCJIOTHBIE M BOCCTAHOBUTEIHHBIE CBOWCTBA).
Oxcunpl cepbl Kak MPeICTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa: PU3NYECKHUE U
XUMUYecKue cBoiicTBa (obmrue u crienuduueckue). Conu CepHON KUCIOThI, KAYECTBEHHAs
peakius Ha cyibdar-uoH. CepHUCTASI KUCTOTA. Xumuueckue peakyuu, iexcauwjue 8 0CHO8e
NPOMBIULTIEHHO20 CNnOcoba nonyueHus cepHou kKuciomoel. HaxoxaeHue cepbl U e€
coenuHeHnit B mnpupone. IIpuMeHeHne cepbl W €€ COCIMHEHMH B OBITY W B
MPOMBIIIIICHHOCTH. XuMuueckoe 3azpsa3HeHue okpyicaroujeti cpedvl coeOUHeHUIMU Cepbl
(Kucnomuule 0024coU, 3az2psa3Henue 8030YXa U 8000EM0O8), CNOCOObL €20 NPedOMBPAUEHUSL.

O6m1as xapakTepuctuka 3jieMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB a30Ta
u pocdopa, xapakTepHbIE CTEIICHH OKUCICHUS.

A30T, pacnpocTpaHeHHe B TIpupoje, (pu3nueckue U XHUMHYECKHE CBOMCTBa
(B3aMMOJIeHCTBHE C METAITIAaMU M HEMETAJJIaMH - KHCIIOPOJIOM U BoopoioM). KpyroBopor
a3oTa B mpupojie. AMMHUaKk: (pu3ndecKkue 1 XUMUYECKHE CBOMCTBA (OKUCIICHHE, OCHOBHBIC
CBOMCTBa BOJHOTO pacTBoOpa), noiyyeHue W TmpumeHeHue. ColM aMMOHHUS: COCTaB,
dbu3MYecKue W XUMHUYECKHE CBOMCTBa (PasliOKEHHE, B3aMMOJICHCTBHUE CO IIEIIOYAMH),
npumeHeHnue. KadecTBeHHass peakiusi Ha HMOHBI aMMOHHUA. A30THas KHUCIIOTa, €€
bu3nYecKue U XUMHYECKUe CcBoicTBa (oOmue u cnenuduueckue), noayueHue. Hurpate
(paznoxenue). A3oTucTas KucCJOTa. MCrmojib30BaHME HUTPATOB M COJIEM aMMOHHUS B
KauecTBE MUHEPAJbHBIX yNOoOpeHuil. Xumuueckoe 3acpsasHenue oKpyscarouelu cpeovl
COCOUHEHUAMU a30ma (KUCIOMHbLE 00XHCOU, 3a2PA3HEHUE 8030VXA, NOUBbL U BOO0EMOB).

docdop, artomponuvie moougurxayuu pocghopa, puzndeckrue U XUMHUIECKUE CBOMCTBA
(B3auMoIeliCTBHE C METAIIJIaMH, HEMETAJUIAMU, KOHYEHMPUPOBAHHBIMU A30MHOU U CEPHOU
kucromamu). Oxcun gocdopa (V), oprodochopHast KucioTa: GU3NIECKUE U XUMUUECKUE
CBOWMCTBA, nonyuenue. l[lonamue o MuHepanibHblX YO0OpeHusx: Humpamel u gocghamol.
llonamue o komniexchvix yooopenusx. OOIIas XxapaKTepucTUKa 3J1eMeHTOB |V A-Tpynmbl.
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Oco0OEHHOCTH CTPOCHHSI aTOMOB YTJepoJia W KpeMHHUSA. BajJeHTHOCTh M XapaKTEpHBIS
CTETICHU OKHUCJICHHS aTOMOB YIJIepoja U KpeMHus. PactipocTpanenne yriaepoaa B mpupoe,
XapaKTEPHbBIE CTETICHU OKUCIICHHSI.

Yrnepon, amiorpornHeie Monudukanuu (rpadur, anmas), GU3NUECKUE U XUMHYCCKUE
CBOWCTBAa TIPOCTBIX BEMIECTB (B3aWMOJEHCTBHE C METAUIaMH, HEMETalIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). Ancopouus. Kpyrosopot
yraepojga B mpupozae. Okcuabl yriaepoja, ux (U3MYEeCKue M XHMMHUYECKHE CBOWCTBA,
MOJIyYCHHE U MPUMEHEHUE, ICUCTBUE HA OPTraHM3M 4eJIoBeKa. JKoocuieckue npoobuemsi,
cesa3anuble ¢ okcuoom yenepooa(lV); eunomesa enobanbhoco nomennenusi Kiumamad,
napHuKkosvlil 3¢h¢ghexm. YTONbHAS KHUCIOTa U €€ CONU, X (U3UYECKHUE U XUMHUYECKUE
CBOMCTBa, nonyueHue u npumeHenue. KadecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEJIhCKOM
XO35MCTBE.

[lepBoHa"abHBIE TTOHATHSI 00 OPTAaHMYECKUX BEIECTBAX KAaK O COCTUHEHUIX YTIepoa
(Ha mpuMepe MeTaHa, JTUJICHA, ATaHOJIA, YKCYCHOW KHCIOTHL.) [IpupomHble MCTOYHUKA
YTII€BOAOPOAOB (YToib, IPUPOAHBIN Ta3, HEPTh), IPOAYKTHI UX NEepepabOTKU (OEH3UH), UX
POJIb B OBITY M MPOMBINIIICHHOCTH. [IOHSATHE 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPAX,
Oenkax, yrieBoJaXx — W HUX pOJIM B KU3HU 4eloBeKa. MamepuanbHoe eOuHcmeo
OpP2aHUYECKUX U HEOP2AHUYECKUX COeOUHEHULL.

Kpemuuii, ero gusnyeckue m XuMUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOJICHCTBUS C
MeTaJulaMH ¥ HEMETAJUIAMHU), no/iyyeHue u npuMmeHeHune. CoeoureHus KpeMHus 8 npupooe.
Obwue npeocmaenenusi 06 oxcuoe kpemuusa(1\V) u kpemnuesou xucrome. Cunuxamet,
Qusuyeckue U XUMUdecKue  C8OUCMBA, NOJYYeHUue U HpUMeHeHue 6 Ovimy,
NPOMBIULIEHHOCIU (8 MEOUYUHCKOU, NeKMPOHHOU, CmpoumeibHol u op.). Baocuetiwue
cmpoumenvhble MAMepuabl. Kepamuka, CmeKlo, yemenm, OemoH, Hcene300emoH.
IIpobnembr 6€30nacH020 UCNONBL308AHUS CMPOUMENLHLIX MAMEPUATIO8 8 NOBCEOHEGHOU
JHCUZHU.

XAMHYECKUH DKCIIEPUMEHT: M3yYCHHE 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB
COJITHOW KHUCJIOTHI; MMPOBEICHNE KAYECTBCHHBIX PEAKIINA HAa XJIOPHUI-HOHBI U HAOJIOICHHUE
MIPU3HAKOB WX MPOTEKAHMS; OMBITHI, OTpaXkaronue GU3NICCKUe U XUMUYECKHE CBOMCTBA
TAIOTCHOB W MX COCAWHEHWH (BO3MOXKHO HWCIIOJB30BaHUE BHUACOMATEPUAIIOB);
03HaKOMJIEHHE ¢ 00Opa3aMu XJIOPUIO0B (TaJOT€HHUI0B); O3HAKOMIICHHE ¢ 00pa3liaMu Cephl
U e COCNUHEHHSIMHU (BO3MOXKHO WCIIOJIb30BAHHE BHUACOMATEPUATIOB); HAOJIOACHUE
mpoiiecca OOyTIMBaHUS caxapa Mo JEeHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOU KHCIIOTHI,
M3y4eHUE XUMHUYECKHX CBOWCTB pa30aBIEHHON CEpPHOM KHUCIOTHI, MPOBEIACHUE
KaueCTBEHHOW peakiuu Ha cyiab(haT-uoH W HAOIOJEHHWE TMpU3HAKa €€ MPOTEKAHMUS;
03HAKOMJICHHE C (U3NICCKIUMHU CBOMCTBAMHU a30Ta, hocopa 1 ux coeAMHESHHUH (BO3MOKHO
MCIIOJIb30BAaHUE BHUACOMATEPUATIOB), oOpasliaMu a30THBIX W (HocHOpHBIX yHOOpEeHUI;
MOJIydYeHUE aMMHaKa M M3y4eHHE €T0 CBOWMCTB; MPOBEICHHE KAaUYeCTBEHHBIX pEaKIuil Ha
MOH aMMOHMS U ¢GochaT-uOH U U3YUYCHUE MPU3HAKOB WX MPOTCKAHUS, B3aUMOJICHCTBUE
KOHIICHTPUPOBAHHON a30THOW KHCIIOTBI € MeAbl0  (BO3MOXKHO  HCIIOJb30BaHUE
BHJICOMATEPHUAJIOB); M3YyYCHHE MOJICICH KPUCTAUIMUECKUX PEMmETOK anMmasa, rpadura;
03HAKOMJICHHE C TIPOIIECCOM aJCOPOITMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM
1 YCTPOWCTBOM TMPOTHUBOTA3a; MOJYYCHHE YTJICKHUCIOTO Ta3a M M3YYCHHE €r0 CBOWCTB;
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IMPOBCACHUC KAaYCCTBCHHBIX peaKuHﬁ Ha Kap60HaT- N CHIIMKAT-UOHbI W U3YYCHHC
IMPU3HAKOB UX NPOTCKAHUS; O3HAKOMJICHHUC C HpOI[YKHI/Ieﬁ CUJIMKATHOM IMPOMBIIIJICHHOCTH,
pEUICHUC OJSKCICPUMCHTAIIBHBIX 3aaa4d II0 TEMC «Baxneiime HeMeTalabl U HX
COCOAUHCHMUA.

MeTajlibl M X COeTUHEHUS

OO6mias xapakTepUCTHKAa XMMHUYECKHX DJJIEMEHTOB — METaJlJIOB HAa OCHOBAaHMM HX
noJjioxkeHus: B Ilepuomnueckon cucreMe xummuueckux sineMeHToB [l 1. MenneneeBa u
cTpoeHusi atoMoB. CTpoeHue MeTamaoB. MeTamauueckas CBsI3b M MeETalllInuecKas
KPUCTAUIMYECKAA PEIIETKA. OJEKTPOXMMUYECKUN PsJ  HANPSHKEHUH  METaJlIoB.
duznyeckue 1 XUMUYECKHUE CBOMCTBA METAIJIOB (B3aUMOJICMCTBHE C KUCIOPOJIOM, BOJIOH,
kucioramu). Obwue cnocobwvl noayuenus memannos. llouamue o Kopposuu mMemannos,
OCHOBHble CnOCoObl 3awumsl ux om xkopposzuu. Cniasvl (cmaib, YyeyH, OOPATIOMUHUILL
OpOH3a) U ux npumenenue 8 OblMy U NPOMbLULTIEHHOCMIU.

[Ilenounsie MeTambl: noynoxeHue B [lepuoanyeckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J. U. Menneneesa; crpoenne aromoB. Haxoxnenume B mnpupoxae. dusnueckue u
XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kaiusi). OKCUIIBI U TUAPOKCUIBI HATPUS U
kanus. [[ppuMeHeHne MEeI0YHbIX METAIUIOB U UX COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAUIBI MAarHuid W KanbUui: nosioxkeHue B [lepuommueckoi
cucteMe xuMmudeckux amemMeHToB J[. 1. MenpeneeBa; CTpo€HHUE UX aTOMOB; HaX0XK/ICHUE B
npupose. Pu3nyeckue M XUMHUUYECKHE CBOMCTBA MarHusi M Kalblusa. Baxueimume
COCAMHEHUs KalblMs (OKCHUJ, THUIAPOKCHI, COJIH). JKécmkocmb 600bl U Cnocobbl eé
YCMpPAaHeHUusl.

AnmtoMuHui: nonoxxkeHue B llepuoauueckoi cucteMe XumMuuyeckux sneMeHToB 1. U.
MenpeneeBa; CTpOCHUE aTOMa; HaxOXJeHHE B Ipupoje. Puznyeckue M XUMHYECKHUE
CBOMCTBA aTFOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCH/IA M THIPOKCHJIA aJTFOMUHUS.

Kenezo: mnonoxenue B Ileppoamyeckoil cHUCTEME XHMHUYECKHX  DIIEMEHTOB
1. 1. Menneneesa; cTpoeHHE aTOMa; HAaXOKIECHHUE B IpUpoJe. PU3NUECKHE U XUMHYECKNE
CBOMCTBa eje3a (B3auMOJACHCTBHE C MeETaUlaMH, KHUCJIOTaMH U cojsiMu). OKCHIIBI,
ruapokcuasl u conu xenesa(ll) u sxxenesa(lll): cocras, colicTBa u noyuenue.

XUMUYECKUI AKCIEPUMEHT: O3HAKOMJICHHE € Oo0pasllaMu METaJUIOB M CILJIaBOB, MX
(bU3MYECKUMU CBOMCTBAMM;, H3y4YEHUE PE3YJIbTATOB KOPPO3UHM METAUIOB (BO3MOXKHO
HCIIOJIb30BaHNE BHUCOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHJIA KalbIMSA U
HaTpUs C BOJION (BO3MOXKHO HCIOJBb30BAaHUE BHJICOMATEPHAIIOB); MCCICIOBAHUE CBOMCTB
KECTKOW BOJIBI; Ipollecca TOPEHMs jkejae3a B KHUCIopojie (BO3MOXKHO HCIOJIb30BAHUE
BHUEOMATEepHUAaIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMM HAa HMOHBI (MarHwus,
KaJIbIIWs, amroMuHus, ITuHKa, xene3a(ll) u xxeneza(lll), meau(ll)); nabnronenue u onrcanue
MPOIIECCOB OKpAIIMBAaHUS IUIAMEHM HOHAMM HaTpus, Kalusd W Kajdblus (BO3MOXKHO
HCIIOJIB30BAaHNE BHJICOMATEPHANIOB); HCCIeI0BaHHEe aM(pOTEPHBIX CBOMCTB THIPOKCHIA
ATIOMUHUST U TUJIPOKCHJA IIMHKA; pEIICHUE OKCIEPUMEHTAbHBIX 3aJa4 MO0 TeMe
«Baxuennme MeTajlibl U UX COCTUHCHUS.

Xumus u okpyycarouiasn cpeoa
Bewecmea u mamepuanvl 6 no8ceoOHeBHOU JHCU3HU UelogeKd. Xumus U 300posbe.
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bezonacnoe ucnonvzosanue éewgecme u xumuueckux peakyuti 6 oeimy. Ilepsas nomowp npu
XuMUu4eckux odxcoz2ax u ompasierusax. OCHo8bl 9K0OI02UUECKOU cpamomHocmu. Xumuieckoe
3aepszHeHue OKpydcaroueli cpeovl (npedeibHas 0ONYCMUMAas KOHYeHmMpayus 6euecms —
IIJIK). Ponb xumuu 6 pewienuu 9K0102U4eCcKUx npooiem.

Me:xnpeaMeTHble CBSI3H

Peanusanus MeXnpeIMeTHBIX CBsI3€H PU U3YYEHUH XUMUH B 9 Kilacce 0CyIeCTBISETCS
4yepe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUN, TaKk U IIOHATHUH,
ABJIAIOIIUXCSI CACTEMHBIMHU JUISI OT/IE€TbHBIX PEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE IMOHATHUS: HAy4dHbIM (hakT, TUIOTE3a, 3aKOH, TEOPHs,
aHaJU3, CHUHTE3, KiIacCUPUKAIUs, M[EePUOJUYHOCTh, HAOIIOACHHUE, HKCIEPHUMEHT,
MOJICIMPOBAaHUE, W3MEPEHUE, MOJIEb, SIBICHHE, MApHUKOBBIA A(Q(EKT, TEXHOIOIHs,
MaTepuabl.

®duznka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKIH], H3OTOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKHI 3apsj, NPOBOJHUKH, IOIYINPOBOJHHKH,
IOUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KPUCTAINIMYECKas pEIIETKa, CIUIaBbl, (u3ndyeckue
BEJIMYMHBI, EAUHUIBI U3MEPEHHS], KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢potocunres, apixanue, duocdepa, IKOCUCTEMA, MUHEPAIIbHBIE YI00pEeHMS,
MUKPO3JIEMEHTBI, MAKPOJJIEMEHTHI, TUTATEJIbHBIC BELIECTBA.

['eorpagusi: armocdepa, rtuapochepa, MHUHEpanbl, TOpPHbIE MOPOJbI, IOJE3HBIE
MCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

BeinosiHeHHe MPAKTHYECKHUX padoT

[Tpu mpoBeieHUM TPAKTUYECKON PaOOTHI KXK/IBIN €€ 3Tall BBITIOTHAETCS 00yJarOIIUMHCS
c 3IIP BmecTe c yuuTeleM U TOA €ro pykoBoACTBOM. Ha gocke o0s3aTenbHO
BBIBEILIMBAIOTCS TMpaBWJa TEXHUKU OE€30MAaCHOCTH, COOTBETCTBYIOIIME ITAHHOMY BHUIY
paboThl, AaeTCs MpaBUIIbHASA 3aMKCh (OPMYJ U yKa3bIBaeTCs LEb MPOBEACHUS PaOOTHI.
[Ipy HEOOXOOMMOCTH [aeTcsd BHU3yaJbHbIA aJrOPUTM BBIOJHEHHUS 3aJaHUs. OTO
CIIOCOOCTBYET OCO3HAHUIO OOYYAalOIIMMHUCA BBIMOIHSAEMbIX JIEHCTBUA M TOJYYEHHOTO
pe3yJbTara.

IIpumepHbIe KOHTPOJIBHO-U3MEPUTEIbHbIC MATEPUAJIBI 10 XMMHUH

Jlyis opraHu3anuy NpOBEPKH, yyeTa U KOHTPOJS 3HAHUN OOYy4arolMXcs MO MPEeAMETY
IPEyCMOTPEHBI KOHTPOJIbHBIE pa00ThI, CAMOCTOSITENIbHBIE PA0OTHI, 3a4€Thl, IPAKTUUECKUE
pabothl, TectupoBanue. OOHUM U3 METOAOB KOHTPOJISI PE3yJbTaTOB OO0y4YEHUS
oOyuatomuxcst ¢ 3IIP sBnsgercs MeToA MOJMBApHATHUBHOIO 3KCIPECC-TECTUPOBAHUS C
KOHCTPYUPYEMBIMH OTBETaMU. Ero OTJIMYHATENBHBIMU YEPTAMHU SIBJISFOTCS] ONIEPATUBHOCTb,
BBICOKAsl CTENEHb MHWBHUAYyaIN3alNN 3HaHWW, CPABHUTEIIBHO MaJIblE 3aTPAThl BPEMEHU U
TpyJla Ha TPOBEPKY OTBETOB OOYHAIOIITNXCS.

Jns obyuaromuxcs ¢ 3[IP B0o3MOXHO wu3MeHeHUE (OPMYIUPOBKU 3aJaHUN Ha
«TIOIIATOBYIO», aJanTalus MpeularaeMoro oOydaromeMycst TECTOBOrO (KOHTPOJIbHO-
OLICHOYHOT0) MaTepHhayia: MCHOJb30BaHUE YCTHBIX W MHCbMEHHBIX HMHCTPYKLHUM,
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YIOPOIIEHNUE UIMHHBIX CIOXHBIX (OPMYIMPOBOK HMHCTPYKIIHMM, PEIIeHHE C OMOpOod Ha
aJIIrOpUTM, 00pasell, UCIIOIb30BaHUE CIIPABOYHON HH(POPMAIIIH.

[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUWA YUEBHOI'O [IPEJIMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDI:

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IMPOTrpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCSI B XOJ€ OOydeHHUs XUMHUU B €IMHCTBE Yy4eOHOM U BOCHUTATEIBHOU
JESTETBHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUHUCKUMH COLUOKYJIBTYPHBIMHU U
JyXOBHO-HPABCTBEHHBIMH IIECHHOCTSAMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEACHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIMO3HAHMS, CAMOPA3BUTHUS U COLMATN3AlIUN
00yJarommxcs.

JIMYHOCTHBIE PE3yNbTAThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTUBHBIX [IEHHOCTHBIX OPUECHTAIIUN U PACIIMPEHHUE ONbITA JEATEIbHOCTA Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LEHHOCTHOTO OTHOIIEHHSI K OTEUYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY U
HAay4YHOMY HACJIEJIMIO0, TOHUMAHUs 3HAUYECHUS XMMUYECKON HAYKH B KU3HU COBPEMEHHOIO
oOuiecTBa, CHIOCOOHOCTH BIIAJETh JOCTOBEPHON MH(POpMALIMEN O NEPETOBBIX TOCTUKEHUSIX
Y OTKPBITUSIX MUPOBOM U OTE€UECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe MUpa U 0OLIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

MPEACTABIICHUS] O COUMAIBHBIX HOPMAX M MPABHIAX MEXIMYHOCTHBIX OTHOILICHUN B
KOJJIEKTHBE, KOMMYHHMKAaTUBHOW KOMIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, Y4EOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOM W JPYruX BHAAX JESITEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM JEATEIbHOCTH MPH BBIMOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX
3a/lay, BBIMOJHEHUU XHMHUYECKHMX JKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB,
CTpEMJICHHS K B3aWMOIOHMMAaHUIO W B3aUMOIIOMOIIM B TMpollecce ITOM ydeOHOMU
NEeSATENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHWE U MOCTYNKH CBOMX TOBApHILEH C
MO3ULIMHA HPABCTBEHHBIX U NMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYMNKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHYECKHE MPEICTABIECHUS O BELIECTBE M XUMHUYECKOM pEaklnH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIIIOIINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOM KapTUHBI MHUpA, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHS NPHUPOABI, B3aUMOCBS3IX YEJIOBEKA C IMPHUPOJHON CPENOi, O
pOJI XUMUU B MTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBICE MOTHUBBI, HAlPaBJIEHHbIE HA IMOJY4YEHUE HOBBIX 3HAHUU MO XUMUH,
HEO0OXOaMMBbIC NI O0BSICHEHUsT HAOJI0IaeMbIX MPOIIECCOB U SIBIICHUM, MTO3HABATEIHHOM,
MH()OPMAITMOHHONW M YUTATENbCKON KYJIBTYphI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHOMN
paboThl C y4eOHBIMM TEKCTaMHU, CHPABOYHOU JIUTEPATYPOH, JOCTYIMHBIMU TEXHUYECKUMU
cpencTBaMu HH(POPMALIMOHHBIX TEXHOJIOTU;
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WHTEpEC K 0OYUYEHUIO W TMO3HAHUIO, JTHO003HATEIHFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIENOBATEIbCKONW AEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHUS B JAIbHEUIIIEM;

4) opmMupoBaHUSs KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTU >KU3HHM, OTBETCTBEHHOTO OTHONIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKHM Ha 3JI0POBBIN 00pa3 >XKM3HHM, OCO3HAHUE TMOCJIECACTBUNA M HENPUITUE BPEIHBIX
npuBbIUeK  (YNOTpeOJEHUsT  ajuKorojsi, HApKOTHUKOB, KypeHUs), HE0OXO0JUMOCTH
coOJII0/IeHUs MTpaBUil 6€30MaCHOCTH MPU 00paAIICHUH C XUMUYECKUMH BEIIECTBAMU B OBITY
U pealbHOU )KU3HH;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUEHHIO MPOoQEeCcCuil U Tpyaa pa3IMuHOro poJia, yBaKeHUE
K TPYIy W pe3yJbTaraMm TPYAOBOU JEATEIIBHOCTH, B TOM YHCIJIE HA OCHOBE MPHUMEHECHHUS
NPEeIMETHBIX 3HAHMM MO XUMHH, OCO3HAHHBIM BHIOOD WHIUBUIYAIBHOW TPAEKTOPUU
MIPOJIOJDKEHUST 00pa30BaHUs C yU4ETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XWMMH,
00I1I€CTBEHHBIX HMHTEPECOB U MOTPEOHOCTEMN, YCTICITHOM MTPOodeCCUOHATIBHON AeSTEIbHOCTH
U Pa3BUTUA HEOOXOJMMBIX YMEHHI, TOTOBHOCTh aJIaliTUPOBATHCS B MpodeccuoHaIbHOM
cpene;

6) 3K0JI0rNYecKOro BOCIIUTAHUS

HKOJIOTUYECKU 11eJIECO00Pa3HOE OTHOIICHHUE K IPUPO/IE KAK HICTOYHUKY KU3HU Ha 3eMIle,
OCHOBE €€ CyIlEeCTBOBaHUS, NMOHMMAaHHE LIEHHOCTHU 3J0pPOBOro M Oe3omacHoro obdpasa
KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY
3JI0POBbIO, OCO3HAHUE IEHHOCTHU COOJTIOICHUSI TTPaBUII O€301IaCHOTO MOBEACHUS MPHU padboTe
C BEILIECTBAMH, a TAKXKE B CUTyallUsX, YTPOKAIOIIMX 30POBBIO U KU3HU JIFOAEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMbl€ MPU U3YYCHUH XUMHH, JIJISI PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOAHOM CPEeNoM, Ui IMOBBIIMIEHUS YPOBHSA
AKOJIOTUYECKOM KYJIbTYpPbl, 0OCO3HAHMSI TI100aTFHOTO XapaKkTepa dSKOJIOTUYECKUX POoOIeM U
MyTeH UX pEelIeHUs MOCPEICTBOM METOAOB XUMHUHU, SKOJOTMYECKOIO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCS UM B TTIO3HABATEILHON, KOMMYHUKATUBHOM U COIIMATILHOMN MTPaKTUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocrtaBe meranpeaMeTHbIX Pe3yJbTAaTOB BBIACISAIOT 3HAUYUMBbIC I (DOPMUPOBAHUS
MUPOBO33pEHUs OOIlIEHAYYHbIE TOHSTUS (3aKOH, TEOpHUs, MPHUHIMI, TUMOTe3a, (akT,
CHUCTEMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIe HCIONb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4YEOHBIX IIpPeJAMETaX W IMO3BOJISIIOT Ha OCHOBE 3HAHMM M3 ITHX TNPEIMETOB
(dhopMUpOBATh MPEJACTABICHUE O IEIOCTHONW HAyYHOM KapTHHE MHpa, U YHHBEPCAIbHBIC
ydyeOHbIe JeUCTBUS (TIO3HABATEIbHBIC, KOMMYHHUKATHUBHBIE, PETYJSTUBHBIC), KOTOPHIC
obOecrieunBarOT (OPMHPOBAHUE TOTOBHOCTH K CaMOCTOSATEIHLHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHUIO yUeOHOM NESITeITbHOCTH.

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aelcTBUA:

YMEHHSI MCIOJIb30BATh TNPUEMBI JIOTMYECKOTO MBINUIEHUS IPU OCBOEHUW 3HAHUWMU:
pPacKpbIBaTh CMBICI XHWMHYECKHX TMOHSATHH (BBIACISATH KX XapaKTepHble MPHU3HAKH,
yCTaHaBJIMBAaTh B3aMMOCBSI3b C JIPYTUMU TOHSTHSIMH), HCIIOJIB30BaTh MOHATHUS IS
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OOBSCHEHHsSI OTACIBbHBIX (DAKTOB W SIBJICHWIA, BHIOMpPATh OCHOBAHHUS W KPUTCPUU IS
KIaccu(puKanmuu XUMUYECKHX BEMIECTB M XHMHYECKUX pEaKIHi, yCTaHaBIUBAThH
MPUYUHHO-CJICJICTBEHHBIE CBS3U MEXKIY OOBEKTAMU W3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxneHnus (MHIYKTUBHBIC, JEIYKTUBHBIC, II0 AaHAJIOTHH), JeJaTh BBIBOABI U
3aKJIIOYCHUS;

yMEHUE MMPUMEHSATH B MPOIECCE MO3HAHMS MOHATHUS (IPEAMETHBIC M METAIIPEAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJICIIU, UCIIONIB3YyEMbI€ B XUMUH, TPEOOPa30BBIBAThH IMPOKO
OpUMEHSIEMble B XHMHUHM MOJICJIbHBIC MPEACTABICHUS — XUMHUYECKUW 3HAK (CHUMBOII
AJIeMEeHTa), XUuMudeckas QopMylia U ypaBHEHUE XHUMHUYECKOW peakIMu — MpU PEHICHUU
yueOHO-TI03HaBaTEIbHBIX 3a/1ay, C YYETOM 3THX MOJCIbHBIX MPECTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC TPU3HAKHU U3y4aeMbIX O0BEKTOB — XMMHUECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIC
CBSI3U M MPOTUBOPEUHUS B U3y4aeMbIX MPOIECCaX U SIBJICHUSIX.

ba3oBble ucciienoBaTebCcKHe 1eiiCTBUS:

YMEHHE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUSA, a
TaKkkK€ B Ka4eCTBE OCHOBBI I (POPMHUPOBAHHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJICHUN;

PUOOPETEHUE OMBITA TI0 TIAHUPOBAHHWIO, OPTAHU3AIIMN ¥ TPOBEACHHUIO YICHUUICCKUX
OKCIIEPUMEHTOB, yMEHHME HaOMIOJaTh 3a XOJOM  IpoIlecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATH €T0 Pe3yibTaT, (HOpMyIUpPOBaTH 000OIIEHHS U BBIBOJABI IO PE3YJIbTaTaM
MPOBEIEHHOTO OMBITA, UCCIEAOBAHMS, COCTABIISATh OTUET O MPOCIIaHHON padoTe.

Pabora c nndopmanmueii:

yMEHUE BBIOMpaTh, AHATU3UPOBATH M WHTEPHPETUPOBATH MHPOPMALUIO PA3TUYHBIX
BUJIOB U (DOPM TMpEeICTaBICHUS, MOTYyYaEMYIO U3 pa3HbIX UICTOYHUKOB (HAy4YHO-TIOMYJIsipHAast
JUTEpaTypa XMMHUYECKOTO COJIepKaHUs, CIpaBOYHBbIE MocoOus, pecypchl WHTepHeTa),
KPUTHUYECKU OIIEHUBATH MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAITHIO;

yMEHUE MTPUMEHSATH Pa3IMYHbIC METOJIBI M 3aIIPOCHI TIPH TTOMCKE U 0TOOpE WH(MOpMAITUN
U COOTBETCTBYIOIIIMX JIAHHBIX, HEOOXOMWMBIX IS  BBIMOJTHCHUS YYEOHBIX H
MO3HABATEJbHBIX 3a7a4 ONpeACTEHHOTO THIMA, MNPUOOpPETEHHUE OMbiTa B 00JaCTH
WCITOJTB30BaHUS MH(POPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, OBJIAJICHUE KYJIBTYPOU
AKTUBHOTO WCTIOJIB30BAHMS PA3JTMYHBIX TMOWCKOBBIX CHUCTEM, CAMOCTOSATEILHO BBIOMPATH
ONTUMAaJIbHYIO (hOpMY MpecTaBieHUsI THGOPMAIIUU U WILTIOCTPUPOBATH PElllaeMble 3a71auu
HECJIO)KHBIMU CXEMaMH, TUarpaMMaMH, ApyruMu popMaMu rpaduky 1 uX KOMOMHAITUSIMU;

yMEHHUE HUCIOJIb30BaTh M aHAJIM3UPOBATh B Mpollecce yueOHOM M HMCCIIe0BATEIbCKON
NESATETPHOCTH HMH(POPMALMIO O BIHMSHUU IPOMBIIIUICHHOCTH, CEJIBCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIICH MPUPOTHOMN CPEIbI.

KoMMyHMKATHBHBbIE YHHBEpPCAJbHbIE YUeOHbIe 1eHCTBUS:

YMEHHUS 3a7aBaTh BOIMPOCHl (B XOA€ Jauanora u (Wiau) JIUCKYCCHHU) IO CYIIECTBY
oOcyxmaemMoli TeMbl, (POPMyIUPOBATH CBOM TPEIJIOKECHUS OTHOCHTEIHHO BBITIOJHEHUS
NPEIJIOKEHHOM 3374,

YMEHUS TPEJCTABIATh IOTYYCHHBIC pPE3yJbTaThl IO3HABATECILHON IEATEILHOCTH B
YCTHBIX W TMCBMEHHBIX TEKCTaX; JeiaTh IPE3CHTAINI0 PE3yJbTaTOB BBITIOJHCHHUS
XUMHUYECKOTO JKclepuMeHTa (J1abopaTOpHOrO OmbITa, JabopaTopHOl paboThl MO
HCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
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YMEHUS Y4€OHOTO COTPYTHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEILHON U
MCCJIEIOBATEILCKOM IESITEIbHOCTH P PEMICHUH BO3ZHUKAIONIUX TTPOOJIEM Ha OCHOBE yuéTa
oOIIMX MHTEPECOB U COTJIACOBAHUS MO3UITNH (00CYKIeHNSI, 0OMEH MHEHUSIMHU, «MO3TOBBIC
MITYPMBI», KOOPAWHAIHMS COBMECTHBIX JCHCTBUH, OMPEICICHHE KPUTEPUEB IO OIICHKE
KadecTBa BBITOJTHEHHOW PaOOTHI U IpyTHE).

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHHUE CAMOCTOSITCIIBHO ONIPEICIISATD [N eI TeIbHOCTH, TUTAHUPOBATh, OCYIICCTBIIATD,
KOHTPOJUPOBATh U IIPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO ACATCIBHOCTD, BEIOMPATH
HanOosiee dA(PdeKTUBHBIC CIMOCOOBI pEIICHUsT Y4eOHBIX M II03HABaTENIbHBIX 3ajad,
CaMOCTOSTEIIbHO COCTaBIIATh MJIM KOPPEKTHUPOBATh MPEUIOKEHHBIN alfOPUTM JCHCTBUN
IIPY BBITTOJTHCHUH 3aJaHUI ¢ yIETOM TOJIYYCHHS HOBBIX 3HAHUH 00 M3y4aeMbIX O0BEKTaX —
BCIIECTBAX W PEaKIHIX, OICHUBATh COOTBETCTBHE IMOJYYECHHOTO PE3yNbTaTa 3asBICHHOU
IIeJIM, YMCHUE HMCIOJb30BaTh M aHAJIM3MPOBATh KOHTEKCTHI, MpejjiaracMple B YCIOBUHU
3aJIaHUH.

HPEIMETHBIE PE3YJIBTATDBI

B cocTtaBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO OO0s3aTEIBHOIO COJEpKaHUS,
YCTaHOBJICHHOT'O JTaHHOHM (henepaibHOM paboyeil mporpaMMoi, BBIACISIIOT: OCBOCHHBIE
OoOy4aroIIMMUCSl HAy4YHbIE 3HAHUS, YMEHUS M CHOCOOBI NEWCTBHM, crielupuyYecKue s
MpEAMETHONU 00JaCTH «XUMUSD», BUIBI IEATEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €TI0
UHTEpHpETalul, MPeoOpa3OBaHUIO U MPUMEHEHHIO B PA3JIMYHBIX yUYE€OHBIX U HOBBIX
CUTyalUsX.

TpedoBaHus K NpeAMETHBIM Pe3yJIbTATAM OCBOCHHS Y4e0HOI0 mpeaMeTa « XUMHUA,
pacrnpeieJieHHbIE 110 rogaM 00y4eHHUs

PesynpTaTel o rogam GopMyIUPYIOTCS MO0 TPUHIIUITY T00aBICHHUS HOBBIX PE3yIbTaTOB
OT T'0Jla K TOJly, YK€ Ha3BaHHbIE B MPEIbIAYIIMX roJax MO3UIUHU, KaK MPABUIIO, IOCIOBHO
HE TMOBTOPSIOTCS, HO YUYWTHIBAIOTCS (PE3yJIbTaThl OYEPEJHOTO rojAa MO YMOJYaHUIO
BKJIFOYAIOT PE3yJIbTAThl NPEIbIAYIINX JIET).

8 KVIACC

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTUH: aTOM, MOJIEKYJa, XMMUYECKUI
AJIEMEHT, NIPOCTOE BEUIECTBO, CJI0KHOE BEIIECTBO, CMECH (OJHOPOIHAS U HEOIHOPOIHAsA),
BAJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAasi U MOJIEKYJIIpHas macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHASI Macca, MaccoBast 1OJIsI XMMUYECKOTO AJIEMEHTA B COEJUHEHUM, MOJISIPHBIN
00bEM, OKCHJ, KHCJIOT4, OCHOBAHHE, COJb, JAEKMPOOMPUYAMETbHOCTL, CTENEHD
OKHCJICHHUSI, XMMHYECKasi peaklus, KilacCUpUKalus peakiuil: peakluuu COeTUHEHMUS,
peaKkiuu pa3jaoKeHUs, peakui 3aMeIleHUs, peakuil 0OMEHa, 9K30- U SHIOTEPMHUUECKHE
peaxkuuu; meniogou d¢hghekm peakyuu, SIpo aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHas
opbuTak, paAnyc aToMa, XUMHUYECKasl CBSI3b, MOJISIPHAS ¥ HEMOJIIpHAasi KOBAJICHTHAs CBSI3b,
MOHHAsi CBA3b, MOH, KaTHOH, aHHOH, PAacTBOp, MaccoBas JOJs BewecTBa (MpOLEHTHas
KOHLIEHTpAaIusi) B pacTBOPE;

WUTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATHH (CM. 1. 1) U IpUMEHSTh

2 351ech 1 Janee KypcuBOM 0003HAYAIOTCS MIIAHUPYEMbIE IPEAMETHEIE PE3YILTAThl, KOTOPBIE MOTYT OBITh HOTEHIHAILHO
JIoCTUrHYTHI o0y4arommumcs ¢ 3[1P, HO He ABISFOTCS 00S3aTCIEHBIMU.
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9TH TOHSTHS NPU ONMCAHUU BEUIECTB U UX MPEBPAIICHMIA;

UCIIONIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUISI COCTaBleHUS (OpMya BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUUYECKUX PEAKIIMIL, 3JIEKTPOHHOIO OanaHca;

ONpENENATh BaJE€HTHOCTb ATOMOB 3JEMEHTOB B OMHApHBIX COEIWHEHHUSX; CTEIICHb
OKHCJICHUS SJIEMEHTOB B OMHAPHBIX COCIMHEHMSIX C OMOPOM Ha OMpPEEICHUS, B TOM UHCIe
CTPYKTYPUPOBAHHBIE; IMPUHAJJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIIACCY COEIUHEHUN
no ¢opmynaMm; BUJ XUMUYECKON CBsI3W (KOBAJEHTHAasT W HMOHHAs) B HEOPraHUYECKHUX
COEIMHEHUSAX;

MMETh IPEACTABICHUE O CUCTEME XHMHYECKHUX 3HAHUW, YMETh C MOMOIIBIO YUYUTEIS
OPUMEHSATh CUCTEMY XUMHYECKUX 3HAHWM, [JI1 YCTAHOBJICHHUS B3aUMOCBSI3U MEKIY
U3YYCHHBIM MaTepHalioM M TpH MOJYYEHUH HOBBIX 3HAHUW, a TakkKe Npu padoTe ¢
UCTOYHHUKAMU XUMHUYecKoi nHopManuu. OpueHTUPOBATHCS B MOHATUSIX U ONEPUPOBATH
UMU Ha 0a30BOM YypOBHE, MPUMEHSTH MPHU BBHIMOJHEHUU YyUE€OHBIX 3aJaHUM U pEUICHUU
pacyeTHBIX 3a/1a4 C OIIOPOM Ha aJTOPUTM yUE€OHBIX ACHCTBUI U3yUEHHBIE 3aKOHBI U TEOPHH:
3aKOH coXpaHeHus macchl, [lepuonnueckuii 3akon JI.1. Menaeneesa, 3akon nocmosancmea
cocmasa, 3aKOH ABOTaapo; aTOMHO-MOJIeKyJisgpHas Teopus. COOTHOCUThL O0O3HAUYCHWS,
KOTOpble UMeroTca B Tadimue «llepuoguueckas cucrtema Xxumuueckux snemeHtos . M.
MeHpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB
(coctaB u 3apsa sapa, oOlIee YUCIO 3IEKTPOHOB U PacHpe/leIeHUEe UX MO 3JIEKTPOHHBIM
CJIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE 3JIEMEHTbI; HEOPraHUYECKHE BELIECTBA; XUMHUUECKHE
peaxiuu (1o YMCIy ¥ COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEINIOBOMY 3 (DeKTy,
110 U3MEHEHUIO CTETIEHU OKHUCIIECHUS XUMUYECKUX 3JIEMEHTOB) C OMOPOIl Ha CXEMBI;

XapaKkTepu30BaTh (OMMCHIBATh) OOIIME XWMHUYECKHME CBOWCTBAa BELIECTB Pa3IUYHBIX
KJIaCCOB,  NOATBEpXKIAash  ONMCaHUE  NPHUMEpPaMHU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIUI C OIIOPOU HA CXEMBI,

MPOTHO3MPOBAaTh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX COCTaBa W CTPOCHMS;
BO3MOKHOCTH TPOTEKAHMS] XMMHUYECKUX IPEBpPALICHUI B Pa3IMYHbIX YCIOBHUSAX IOCIE
MPEABAPUTEILHOTIO 00CYXKACHUS C EIarorom;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO MU MOJIIPHYIO MacChl BEILIECTB; MAaCCOBYIO
J0JIF0 XUMHUYECKOr0 3JIeMEHTa Mo (opMyJie COEAMHEHHS; MAacCOBYIO JIOJII0 BEUIECTBA B
pacTBOpe; MPOBOAUTH PACUETHl MO YPABHEHHMIO XUMHUYECKOM peakuuMu C ONopod Ha
aINTOpPUTM;

IPUMEHATH OCHOBHBIE OIEpPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIW3 U CUHTE3,
cpaBHeHHUE, O00O0OIIeHHe, CcHUCTeMaTH3alus, KilacCU(pUKAIMs, BBISIBICHUE MPUUYUHHO-
CIEACTBEHHBIX CBA3€W — JUUI1 W3YYECHUS CBOWCTB BEIIECTB M XMMHUYECKUX PEaAKIIHM;
€CTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUSA — HAONIOJIEHUE, U3MEpPEeHHe, MOJAEITUPOBaHNE,
DKCTIEPUMEHT (PeanbHblli U MblCIeHHbIl) TIO]] PyKOBOACTBOM TIE€Iarora;

ClleIoBaTh MpaBWjaM TMOJb30BAaHUS XHMHUYECKOM TOCYylIOH U J1abopaTOpHBIM
o0opyZOBaHUEM, a TaKXe MpaBWIaM OOpaIlEHUs C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKIUSMHU 10 BBITIOJHEHHUIO Ja0OPATOPHBIX XMMHYECKUX OMBITOB MO MOJYYEHHUIO U
coOupaHuto ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB
C ONPENEITEHHOM MAacCOBOU JOJIEM PACTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U MPOBOIUTH
XUMHUYECKUE SKCIIEPUMEHTBHI 10 PACIIO3HABAHUIO PACTBOPOB LIEI0UYEH U KUCIIOT C TOMOUIBIO
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UHANKATOPOB (Makmyc, ¢eHondTagenH, METWIOPaHX H [1p.), TMOATBEPKAAOIINUX
KAUECTBEHHBII COCTaB HEOPraHMYECKUX BELIECTB (KAYECTBEHHBIE PEAKIIMHM HA HOHBI) MOJ
PYKOBOJICTBOM II€arora.

9 KJIACC

pPacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHI: XMMHYECKUH SJIEMEHT, aTOM,
MOJIEKYJa, MOH, KaTUOH, aHHOH, MPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs PEAKIUsl, XUMHUUECKas CBS3b,
mennosou 3pgexkm peakyuu,MOilb, MOJAPHBIA OOBEM, PpACTBOP; AJICKTPOJHTHI,
HEAJIEKTPOJIMUTHI,  JIEKTPOJIUTHYECKAas JAMCCOLMAIMS, pEaKklUh HOHHOTO OOMEHa,
KaTanu3aTtop, XuMuyeckoe pasHosecue, obOpamumvie U HeoOpamumwvie peaxkyuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIINU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBJICHHE, AJUIOTPONUs, aM(POTEPHOCTh, XUMUYECKasl CBs3b (KOBAJICHTHAs, HOHHAs,
MeTaJUIMYecKasi), KpUCTAIUIMYECKasl PEIIETKA, KOppOo3usi Memaiios, CHIAbl, CKOPOCHb
Xumuyeckou peaxyuu, peaenbHo nomyctumas konuentpanus (I1IJIK) Bemectna;

WUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUH (CM. 1. 1) U IpUMEHSTh
9TH TOHSTHS MPU ONMMCAHUU BEUIECTB U UX MPEBPAIICHHMI];

MCIIOJIb30BaTh 3HAKU U CUMBOJIBI [T (PUKCALIMU PE3YIbTaTOB HAOIIOICHUM, COCTaBICHUS
(GopMyJ BEIIECTB M ypaBHEHUN XMMHUYECKHX PEAKIUH, 3alIMCH JAHHBIX YCJIOBHM 3a1ad.
Hcnons3oBath o0003HaueHus, umerouecss B Ilepuonuyeckoil cucteme U Tabauue
PacTBOPUMOCTHU KHMCIJIOT, OCHOBAHUI U COJIEH B BOJIE /IS BBIIIOJIHEHHUS 3a/1aHUM.

OIPEJENATh BAJICHTHOCTD M CTEIIEHb OKUCIICHUS] XUMUYECKHUX JIEMEHTOB B COCIUHEHUSX
Pa3IMYHOrO COCTaBA; IPUHAIJICKHOCTD BEIIECTB K ONPEACIEHHOMY KIIACCy COCIMHEHMM C
ONOPOM HA OIPENENICHUs, B TOM YHUCIIE CTPYKTYpPHUPOBAHHBIC, BUIbl XUMUYECKON CBSA3U
(KoBaJieHTHAs, MIOHHAS, METAJUTMYECKasi) B HEOPraHMYECKUX COCIMHEHUSIX; 3apsi]] HOHA I10
XUMHUYECKON (popmyrie; xapakTep cpeibl B BOJHBIX PacTBOpax KUCIOT U ILEJIoYel, mun
KPUCMANAUYEeCKOU peuémKu KOHKPEemHo20 6eujecmed,

packpsiBath cMmbich [lepuoguueckoro 3akona [[.1. MenaeneeBa u 1€eMOHCTPUPOBATH €TO
MOHUMAHUE: onucvleams U Xxapakmepuzoeams TadbIuuHyro Qopmy Ilepuoanueckoit
CUCTEMbI XMMHUYECKHUX 3JIEMEHTOB: Pa3iMyaTh MOHATHS «rjaBHas noAarpynna (A-rpymnmna)»
u «mobouHas noarpynna (b-rpynma)», manbie u OONbIIME TEPUOIBI; COOMHOCUMD
0003HAaYEHHUsA, KOTOpblE HMEIOTCS B MEPUOJMYECKOW TabiuLe, C YUCIOBBIMU
XapaKTepUCTHUKaMH CTPOCHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsl sjapa,
oOliee 4uciIo 3JEKTPOHOB M paclpeiesieHue UX MO 3JEKTPOHHBIM CIIOSIM); O0OBACHAMb
oO11re 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX JIEMEHTOB M UX COCTUHEHUH
B IIpeJIeNiax MaJbIX MEPUOAO0B U TJIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKHE DJIEMEHTHI; HEOPraHUUYECKHE BEIECTBA; XUMUYECKHUE
peakiuu (1o YMCIy ¥ COCTaBy YYacCTBYIOIIMX B PEAaKIMH BELIECTB, MO TEIIOBOMY 3 (DeKTy,
10 U3MEHEHHUIO CTENIEHEN OKUCIICHUSI XUMUYECKHUX JIEMEHTOB) C OIIOPOM HA CXEMBI;

XapakTepu30BaTh (OMUCHIBATh) OOMME M cHelupUuYecKue XUMHUYECKUE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAasi OMHCAHUE MPUMEPAMH MOJIEKYJSPHBIX U
VOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUNI C OIIOPOU HA CXEMBI;

COCTaBJISITh YPABHEHUS JJIEKTPOJMTHUUYECKON TUCCOUMALMU KUCIOT, LIEJIOYEN U COJIEH;
MOJIHBIE M COKpALIEHHBIE YpaBHEHUs peakUuid MOHHOTO OOMEHa; YpaBHEHHMsS PEaKIMii,
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MOATBEPKIAAIOIINX CYIIECTBOBAHUE T€HETUYECKON CBA3M MEX]y BEIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKphIBaTh CYLIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIMA IOCPEICTBOM
COCTABJICHMSI 3JIEKTPOHHOTO OajaHca 3THX PeakUuid;

IIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOEHHUS; BO3MOKHOCTH
MPOTEKaHUSI XHWMHYECKUX NPEBPAIICHUNA TIOCIE MPEABAPUTEIBHOTO OOCYXACHUS C
[IE1arorom;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB; MAaCCOBYIO
JOJII0 XMMHUYECKOTO 3JIEMEHTa MO (GopMyJie COEIUHEHUS; MAacCOBYIO JIOJIIO BEILECTBA B
pacTBOpe; NPOBOAUTH PacuéThl MO YPABHEHUIO XUMHYECKOM pEAKIUU C ONOpoil Ha
aJITOPUTM;

clleoBaTh IpaBUjaM IOJb30BAaHUS XMMHMYECKOM TOCylnol U  J1abopaTOpHBIM
o0Opy/OBaHMEM, a TaKXKe IpaBuUiaM OOpalIeHMs] C BELIECTBAMU B COOTBETCTBHU C
MHCTPYKIHUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOJYyYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKUCIIOTo Tra3a);

MPOBOJUTH PEAKLUH, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTAaB pa3JIMYHBIX BEILECTB:
pPacno3HaBaTh ONBITHBIM MMYTEM XJIOpPUA- OpoMUA-, HOAUA-, KapOoHaT-, pocdar-, CUITUKAT-
, Cyib(dar-, TUIPOKCUI-HUOHBI, KAaTHOHBl AMMOHHS W HOHBl M3YyYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIECpPALMU MBICIUTENBHON IEATEIBHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMAaTH3allMIO, BhISBICHHE PUYMHHO-CIIEICTBEHHBIX CBSI3EH —
JUIL U3yYEHUsI CBOWCTB BEIIECTB M XMMHYECKUX PEAKLNN; €CTECTBEHHO-HAYYHBIC METOJIbI
NO3HAHUSA — HAONIOIEHUE, W3MEPEHHE, MOJCIIMPOBAaHUE, HSKCHEPUMEHT (peajbHbId U
MBICJIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummuueckue 15 1 bubnnoreka IIOK
' peakuuu https://m.eds00.ru/7f41837¢
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

Boznyx. Kucnopoz. [lonsitue bubnnorexka HOK
2.1 6
00 okcHgax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nuoreka [IOK
2.2 8 1
M COJISTX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK
' OCHOBAHUSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuorexa [JOK
3.1 XMH;\:;ZZT;(:?;I;Z?;CH' 1 ! https://m.edsogru/7f41837c
aTroma
XUMHUYECKas CBA3b. BuGmorexa LIOK
32 Oxucarensiio- 8 . https://m.edso00.ru/7f41837¢c
BOCCTAHOBHTEJIbHBIE PEAKIIHU
Hroro o paszeny 15 Eff;i?fffﬁfﬁﬁmmgn
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMALIUSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakKTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS

23



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

Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 16
AXHEHIITNE METAJIbI M KX COCAMHCHUS httos://m.eds0o.ru/7f413636
Utoro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BelmecTBa 1 MaTepuaibl B )KH3HU Y€IOBEKA 3 bubmorexa LIOK
' B p https://m.edso0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE BpeMst 3 bubmorexa [IOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThbI
pecypchl
1 IIpeamer xumun. Poias XUMUHU B KU3HA 1 bu6mmoreka [IOK
YyeJIoBeKa. Tela u BellecTBa https://m.edsoo.ru/ff0d210c
2 [TousiTre 0 MeTOAaX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227e
IIpaxtrueckas padora Ne 1 «IIpaBuita paOoThI
3 B §a60 aTo I/II/II;/I IpUEMBI 00 : eHI/I}II()) 1 bubmorexa [IOK
patop P Pett https://m.edsoo.ru/ff0d23dc
1a60paTOpPHBIM 000PYIOBAHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
pas3zaenenust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckast padbora Ne 2 «Paznenenue
) cMmeceil (Ha mpuMepe OYUCTKH MOBApEHHON 1 Bubmmorexa LIOK
PHMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6nmoreka [JOK
6 A 1
TOMBLH MOJCKY IR https://m.edsoo.ru/ff0d2a6¢
7 XWMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIE BEIIECTBA 1 bubmorexa LHOK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
nMuueckas popmysa. BareHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMUYECKHUX DJIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas qoJsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemecrBa. Mosnbs. MossipHas bubnuorexa [JOK
Mmacca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA MO bu6nmoreka [JOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIAN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMuuecKknx peakiui
18 (coe I/IH(I;HI/I}IH a3JI0’KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [TOK
8 P > SAMCIHEHIA, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 KonTponsnas padora Nel no teme «Bemecta bubnnorexka [JOK
U XUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
X X bubmuorexa [JOK
21 Kucnopon — snemMeHT 1 mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e

26


https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCIICHUs, TOPEHNE) bubmmorexa [JOK
poia (peartt » TOP ’ https://m.edsoo.ru/ff0d4614
[TonsiTrie 00 okcHaax
CriocoOslI MOTy4eHUsT KHCIIOpO/ia B
23 J1a00paTOpUH Zlqn OMLIHJJIGHF;{(?CTH bubmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOIN peaKIuu,
24 MOHATHE O TEPMOXUMHUYCCKOM YPAaBHCHHH bubmorexa HOK
p P : https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIIOCOOBI lro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonydeHue u coOMpanue KUCIOPoIa bubmorexa LHOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE e€ro CBOMCTBY
97 Bomxopon — 35ieMeHT 1 MpoCTOe BEIIECTBO. bubnnoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
28 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6nmoreka [JOK
29 IT
OIATHE © ICHETOTAX H COIBIX https://m.eds00.ru/ff0d50d2
30 CriocoOslI osTydeHus BOAOPOa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[TonydeHune u coOMpaHKre BOIOPOIa bubmmorexa [OK
i onp AIOPOA, https://m.eds00.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
32 Mounsipablii 00BEM razoB. 3akoH ABOrajpo brbmmorexa [OK
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Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

33 rasa 1o ero M3BECTHOMY KOJUYECTB bubmmorexa [JOK
B y y https://m.edsoo.ru/ff0d55a0
BELIECTBA U 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 €aKIIM1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d5708
OTHOIICHUH T'a30B
35 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa [JOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 CocraB ocHoBanuii. [To e 00 aTopa
TR OCHOBAHIH. TIOHATH HRpRaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBoputens. HacbleHHbie u
37 HEHACBILIEHHBIE pacTBOPbL. MaccoBas 101t bubmorexa LHOK
P PEL https://m.edsoo.ru/ff0d5b40
BEIIECTBa B pacCTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroToBIiIeHHE PACTBOPOB C ONPEACTEHHON bubmmorexa [JOK
P . . P p PeA https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
39 KonTtponbHast padota Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX Bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK

OCHOBaHUH
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44 Kucnotsl: cocras, kinaccudukaus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
IIOJIy4EHUS, XMMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'enernueckas cBsA3b MEXKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.edsoo.ru/00adach?
50 KontponbHas padora Ne3 o reme "OCHOBHBIE bubnnorexka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
o1 XUMHUYECKHX 1eMeHTOB. [loHATHE 0 Tpynmnax bubmmorexa [OK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CI/IfTeMI; XAMUYECKUX SHCMGII;TOIJ; . N. bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoapl, TpynIbl, TOATPYIIITHI bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IED. bubnmnoreka [JOK

N30To118!

https://m.edsoo.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

bubmuorexa [JOK
55 IT I .M.
anemeHToB [leproaudeckoit cuctemsr /| httos://m.edsoo.ru/00adashe
Meunpeneena
XapakTepucTiKa XUMHUYECKOTO dJIEMEHTA 110
. bubnmoreka [JOK
56 ero nosioxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa 1
o7 a3BUTHS HAyKu U nipakTuku. . U bubmorexa LHOK
P i b . T https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HBIN, TIEIATOT U TPAKIAHIH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 n
OHHAT XUMIACCKAT CBASH https://m.edsoo.ru/00adac34
60 KoBanenTHas noasapHas XuMuueckas CBSI3b bubmnorexa [IOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosipHas XUMUYECKas CBA3b bubmmorexa [IOK
p https://m.edsoo.ru/00adaah9
bu6nmoreka [JOK
62 C
TCHCHb OKMCICHHA https://m.edsoo.ru/00adae28
63 OKUCIIUTETBFHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubnnorexa [IOK
peakl https://m.edsoo.ru/00adb076
64 OKUCINTENN U BOCCTAHOBUTEIN bubmmorexa LIOK
https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
65 %
O000111eHIE U CUCTEMATH3AIU 3HAHUI https://m.edsoo.ru/00adbAgs
KonTponbhas padota Ne4 o teme «CtpoeHue
. bu6mmorexa [IOK
66 aToMa. XMHUYECKas CBSI3b»Pe3epBHBIN ypOK.

O0001IeHYE ¥ cUcTeEMAaTH3alus 3HAHUI
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67 0O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

68 O06001IeHre ¥ cucTeMaTh3alus 3HaHUi

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bu6mmoreka [IOK
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aKoH.

1 Ilepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 Bbu6mmoteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMUYeCKOM CBS3U U THITHI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1
3HAaHWI OCHOBHBIX pa3/elioB Kypca
8 kacca»

5 Knaccugukanus XumMmuaeckux 1 bu6muoreka [JOK
peaKLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.eds00.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHbIle ypaBHEHUS peaKUil Bubmiorexa OK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHU4YeCKHUe CBOMCTBA cojell B
13 CBETE IIPEICTABIECHUN 00 bubnmorera OK
ped o https://m.edso0.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubmmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS 1 bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
pUMEp https://m.edsoo.ru/00addfe2
xJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOIICTBA, ITOJYYCHHEC bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[Tony4yenne CONTHON KUCIOTHI bubmorexa HOK
YHCHITE C0 ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKHUX PEaKLUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuoreka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COCTUHEHUSIMH CEPBI

Brlunciienrne MaccoBOM 01U

bub6nmoreka [IOK

27
BBIX0/1a IIPOIYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeea6
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ ya https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmMHuaka, U3y4eHUE buGnuorexa [IOK
yqv » 13YH https://m.eds00.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [IOK
yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [JOK

P - https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

35

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpoAe, . https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcupl yriaepona, ux GU3nIecKue
A XMMHAYECKHUE CBOICTBA.
36 DKOJIOTHYECKUE IPOOIEMBI bubmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
bubnuoreka [{OK
37 VYrobHas KUCI0Ta U €€ COIn
https://m.edso0.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHNYECKHUX BEIIECTBAX KaK O bubmorexa HOK
p m https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YIIIepo/ia
40 Kpemuunii u ero coequHEeHHUS bubmorexa HOK
p https://m.edso00.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 no teMe «BaxHeHme https://m.edso00.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUI
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxxkneiinne HeMeTaIIbI U UX 1

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UU METAIIJIOB bubnmorexa HOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCU/IBI HATPUSA U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael4b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxueitye coequHEHNUS KaJbIIAA Bubmorexa OK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

37
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOCTh BOJIBI M METOIEI €6 buGnuorexa [IOK
| https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Perenne skciepUMEHTAIBHBIX bubmmnoreka HOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06o001meHre U CHCTEMAaTH3aIIH
3HaHUI
Kontponbnas padota Ne4 o teme
62 «BaxneHme MeTaIbl ¥ UX 1

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edso0.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270

65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270

66 O06o001IeH e U cuCTeMaTH3aIus 1 bubmmoreka [JOK
3HaHUI https://m.edsoo.ru/00ae0d0a

67 O06o001IeHe U CUCTEMaTH3alIHs 1 bubnuoreka [{OK
3HaHUHI https://m.edsoo.ru/00adb33c

68 O60061eHre U cucTeMaTH3aus 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O0 68 4

[TPOT'PAMME
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 9 kmacce/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bubmmoreka [IOK
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