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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 1NO XUMHUM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEr0 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepaabHON pabodeid MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEMIIMHU MPEnoaaBaHusi yaeOHOTo npeameTa « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1o Xxumuu NIa€T TpEeACTaBICHHUE O UENsAX, OOIIeH cTpareruu
OOy4YeHMs, BOCIHUTAHHMS ¥ Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeameTa, YCTaHAaBIIUBAET o0s13aTeNIbHOE IpEAMETHOE COZIepKaHHUE,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazielnaM M TeMaM IMPOTrpaMMbl IO XHMHUH, OINpEIEseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO IMpoilecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKkKe TPEOOBAaHUN K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OO0YyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
o0Oyy4arolierocsi, €ro NpeACcTaBICHU O MAaTEPHAIbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpYEMble XUMUEWU MPECTABICHUS O B3aWMOIPEBPAILICHUIX
PHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealiM3allid  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUSA |
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
OKCIIEPUMEHTATIFHBIX M HCCIEOBATEIIBCKUX YMEHUH, HEOOXOIUMBIX KakKk B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH O0YJarOIINXCS;



cioco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
COJlep)KaHUsl ~ y4eOHOTro  MpeameTa, KOTOpbIA  SBIAETCA  MEAarormyecku
aJaNTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XHUMHUU W HEKOTOPBIX OTHIEIbHBIX 3HAYMMBIX MOHSATUI
OPTraHUYECKON XUMMUHU.

CtpykTypa coaep:kaHHs MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o moaxoja K €€ m3ydyeHuro. Conep:kaHue CKIaJAbIBAETCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEIlIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHLHITY
NIOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEICTABICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /[. . MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeacTaBleHUNd 00 AIEKTPOJUTUUYECKON JIHUCCOLUMAlMU BEIIECTB B
pacTBOpax.

Teopernuecknue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOTO
YPOBHSI K JIpyromMy, BBINOJHSS (QYHKUMU OOBACHEHHS W MPOTHO3UPOBAHUS
CBOICTB, CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEICTABIICHUS O XMMHUYECKOM COCTABISIONIECH HAyYHOUW KapTHUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHUIO H
METO/IaM TO3HaHUs B Hayke. V3yueHune XUMHU NPOUCXOJUT C IMPHUBICYEHUEM
3HAHUM W3 paHee M3YUYCHHBIX Yy4eOHBIX NpeaMeToB: «OKpyKaomuil MUp,
«buomorus. 5—7 kimacce» U «dusnka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHHM MPOUCXOAUT (HOPMHUPOBAHME 3HAHMA OCHOB
XUMUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHIL.
3amaya y4eOHOTro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAaHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOJOKEHUH,
JOCTYIIHBIX 00O0OIIEHHI MHMPOBO33PEHUYECKOIO0 XapakTepa, s3blka HAayKH, B



npUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWs TP W3YYCHUW BEIIECTB U
XUMUYECKUX PEaKIuii, B GOPMUPOBAHUH U PA3BUTHUU MO3HABATEILHBIX YMEHUN U
UX TIPUMEHEHUU B Y4eOHO-TIO3HABATEIbHOM W y4eOHO-HCCIICIOBATEIbCKON
NEATENHPHOCTH, OCBOCHHMHM TPAaBMJI 0O€30MacHOrO OOpalieHuss ¢ BEHIECTBAMH B
IOBCEIHEBHOM KU3HMU.

[Tpu u3yyeHun XMMHUHU Ha YPOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHUSI BaKHOE
3HaYeHWE MPUOOPENIH TaKHe 1eJH, KaK:

— (dopMHUpOBaHHE WHTCIICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO PEIICHUH,
CTIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HaNpaBJICHHOCTh OOYyYCHHS Ha  CHCTEMAaTHYECKOEC IPUOOIICHUE
OOy4JarImuXcs K CaMOCTOSITEIHHOM TO3HABATEIHHON JEATEIHHOCTH, HAYYHBIM
METOJaM TIO3HAaHHS, (HOPMHPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH,

— o0ecIedyeHUE YCI0BUM, CITIOCOOCTBYIOMNUX MPHOOPETEHUIO O0YyJIarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMMO3HAHUS W CaMOTIO3HAHHUSA, KITFOYCBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINN), UMEIOIINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— ¢opmupoBaHue 00OmEell QGYHKIIMOHATBHOW W  ©CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHHHA OOBSCHITH W OICHUBATH SBICHUS
OKPYXKAIOMEro MHpa, WCTOJB3YsS 3HAHUS W OIBIT, MOJYYCHHBIC MPH H3YUCHHH
XUMUHU, TPUMEHSITh HMX MPU PEIICHHH MpoOJeM B TOBCEAHEBHOW J>XH3HU U
TPYIOBOH JESATEIHLHOCTH;

— ¢opMmupoBaHHe Yy OOYydYalOIMUXCA TYMAaHHUCTHYECKUX OTHOIICHUH,
NMOHUMAaHUsI TEHHOCTH XUMHYECKHX 3HAaHUW I BBIPAOOTKH JKOJIOTUYCCKU
1IEJIeCO00Pa3HOro TOBEJICHUS B OBITY M TPYIOBOH JEATEILHOCTH B IEIAX
COXPaHEHUS CBOCTO 3/I0POBbS M OKPYKAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAaHWIO HA OCHOBE YCBOCHHMS OOIIEYCIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(MWIIS M HAMPABICHHOCTH NaTbHEHIIIETO
00yUYeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUS XUMHH HAa YpPOBHE
OCHOBHOT'O 00111€eT0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XuMH4YeCKasi peakus

[lepnognyeckunii 3axoH. Ilepuoandeckas cucreMa XUMUYECKUX 2JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWMCTB
XMMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX MEPUOMOB, Kalnsl, KalblUs H UX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Illepumoanueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CtpoeHue BelIecTBa: BUJBl XUMHYECKOW CBA3U. THUIMBI KPUCTATIIMYECKUX
pPEMETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U
BHa XMMHUYECKOMN CBS3H.

Knaccudukaiys u HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOWCTBA BENIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUH, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaiys XUMUYECKUX PEaKIUi M0 pa3IMYHbBIM IPU3HAKaM (110 YHUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, IO TEIJIOBOMY 3(dQeKTy, Mo
M3MEHEHUIO CTENEHEW OKUCIICHHUS XUMHYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIINH, TEPMOXUMHUUECKUE
YpPaBHCHHUA.

[Tonatne o ckopocT XuUMHUYeckoW peakiuu. [loHsTue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusax. [IoHsITHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsitne o karanuse. [loHsTHE 0 XMMHYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XWMHUYECKOW PEAKIUU M TMOJIOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKUUH,  JJIEKTPOHHBIM  OasaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON  pEaKLUU. CocraBnenue YpaBHEHHI

OKHCJIUTEIBHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMA C HCHOJIb30BAaHUEM  METOJa
AICKTPOHHOTO OajaHca.

Teopust ANEKTPONIUTUUECKON TUCCOUUALMU. DIICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTnoHnbl, aHMOHBI. MEXaHU3M AUCCOLMAIMA BEIIECTB C PA3IMYHBIMU BUAAMHU
xuMuueckoit cBsa3u. Crenenp aucconuan. CUiibHbIC U CTA0bIE DJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUST PEeaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM ¥ COJIel B CBETE MPEACTaBICHUN 00 DIEKTPOIUTHUECKOM
nucconmanuu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJICIIIMU KPUCTAIUIMYECKUX PEMETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETaUIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuma HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMu



OT BO3JICWCTBHS PpaA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE SIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, MpOLEcCa JUCCOLMALMM KHCIOT, IIEJI0oYeld U CcoJyied
(BO3MOXXKHO  HCIOJB30BAHME BHUJEO MAaTEPHANIOB), MPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MNPU3HAKU  MPOTEKaHHUs  Peakuuid  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHre, peaklMu pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIbIO KAUYECTBEHHBIX PpEAKIMd Ha HOHBI, pEUICHUE
HKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaJibl U X COeIMHEHU S

OOmas xapakTepucTHKa TajdoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (u3NYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHMYECKHME CBOWCTBA Ha TMPUMEpPE  XJopa
(B3aUMOJEHCTBUE C MeTaJlaMd, HEMETalUlaMHy, IIeJI04aMH). XJIOPOBOAOPO/I.
ConsHasg KuCI0Ta, XMMUYECKHE CBOMCTBA, IOJIYyYEHHE, NMPUMEHEHHE. [lericTBue
XJIOpa U XJOpPOBOJOpPOJA HAa OpraHv3M 4YeJoBeKa. BakHeilline XJIopuabl U HX
Hax0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue U (U3MUYECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U CEepbl. AJUIOTPOIHbIE MOAU(PUKALIMN KUCIOPOJa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3NYECKUE U
XUMUYECKUe cBoMcTBa. OKCHIBI CEpPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHast kuciora, (QuMueckue W XUMHYECKHME CBOMcTBa (00IIME Kak
NPEACTaBUTENA Kjacca KHCIOT W cheuu(puueckue). XUMHUYECKHE pPEaKLuH,
JeXallie B OCHOBE IMPOMBILUIEHHOIO CHOCO0Aa MOJYYEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoit kucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha
cynbdar-uon. Haxoxaenue cepbl M €€ COeNMHEHMH B mpupojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCIUHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OOmas xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHS. A30T, pacnpoOCTPaHEHHE B MPHUPOJIE,
busnueckue 1 XuMHueckue cBoiicTa. KpyroBopor azora B npupojie. AMMHUaK, ero
dbu3nyueckre U XMMUYECKHe CBOMCTBA, MOJydyeHue U npuMeHenue. Colu aMMOHUS,
uX GU3HYECKUE U XMMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAasl KHCIIOTa, €€ TOJydYeHHE, (U3MYECKUE W XUMHUYCCKUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENS KJacca KHUCIOT U Chenu(puyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPAIbHBIX
ya00peHnil. XuMrU4YecKoe 3arpsi3HeHUE OKPY Kalollel cpe/ibl COEIMHEHUSIMHU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHHWE BO3AyXa, NOouBbl U BoxoémoB). Docdop,



aoTponHeie Moaudukanmuu (ochopa, GU3NUIECKHE W XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kuciora, pu3ndeckue 1 XUMUIESCKHUE CBOKCTRA,
nostyuenue. McnonabszoBanue pocdaroB B kauecTBe MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3meMeHToB |VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTJIEpoh,  auIOTPOIHBIC
MOMU(UKAIIMKA, PACHIPOCTPaHEHUE B TpHUpojae, (HU3MYECKHE U XUMHYCCKUE
cBoiicTBa. Ancop6mus. KpyroBoport yriepoma B mpupoae. Okcunabl yriaepojaa, ux
bu3rueckue W XUMHUYECKHE CBOICTBA, JCHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHEe. DKOJOTHYECKHEe MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, MNapHUKOBBIN
s dexr. YronpHas KuciaoTra U €€ coim, uX (PU3HYECKHe U XUMHYECKHE CBONCTBA,
MoJIydeHHe W TmpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHbBIE MOHITUSL 00 OPTrAaHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yriiepoaa (MeTaH, 3TaH, TUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
NPOAYKThI UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTHYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OCJIKaxX, YIJIEBOJAaX — U UX
poJii B OKHM3HM 4YeloBeka. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCITMHCHUU.

KpemHuuii, ero @usnueckue ¥ XHUMHYECKHE CBOICTBA, IOJyYCHHE H
npuMmenenue. CoenuHeHus KpeMHHs B mpupojne. OOuiue mnpeactaBieHus 00
okcune kpemuus (1V) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIUIEHHOCTU. BakHellne CTpouTEIbHbIE MaTepHallbl: KE€paMUKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmempl 0e30macHOTO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUATIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
WX TPOTEKAHMsI, OMBITHI, OTpaKawmue (QU3NYECKHUEe M XUMHUYECKHE CBOMCTBA
TraJIOTEHOB M WX COEJUHEHUM (BO3MOXKHO HKCIIOJIb30BAaHHE BHJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpaslamMyd XJOpHAOB (TAJOTE€HUIOB), O3HAKOMJIEHHE C
oOpasmamMmu  ceppl U €€  CcOoeAUHEHUSIMU  (BO3MOXXHO  MCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HAOJIIOJAEHUE Mpoliecca OOyIIIMBaHUS caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakiuu Ha Ccybdar-
MOH U HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMIJICHHE C (DU3UYECKUMU
cBoiicTBaMu asora, ¢ochopa W WX COCIUHECHUH (BO3MOXKHO WCIIOIH30BAHKE



BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBHIX U (HOCHOPHBIX yI0OpEeHUH, MOTydeHHe,
coOuMpaHue, pacrmo3HaBaHWE U M3YYCHHE CBOICTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHUE MPU3HAKOB
UX IIPOTEKAHHUsl, B3aUMOIECUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI C MENIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYECHHE Mozenen
KPUCTAJUTMUECKUX pEmIETOK anMasa, rpaduta, ¢yiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE M U3yUYEHUE
CBOICTB YIJIEKMCIIOrO ra3a, MpoBeJIeHHE KauyeCTBEHHBIX pEeaklMii Ha KapOoHAT U
CUIIMKAT-HOHBl W W3YYECHHE MPHU3HAKOB HUX NPOTEKAHHS, O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe « BaxHeume HeMeTaibl U UX COEAUHEHUSD.

MeTasibl 4 MX COCAMHEHMSI

OO01as xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
uX TmonoxeHus B Ilepmoamueckon cuctemMe XHMHYECKHX daeMeHtoB [l M.
MenneneeBa u ctpoeHusi atomMoB. CTpoeHHE MeTaJuioB. MeTajnueckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTANIMUECKas  pelIETKa.  DJIEKTPOXUMUYECKUH  psll
HaIpspDKeHU MeTauioB. Ou3znueckue U XMMHUYECKHE CBOMCTBAa MeTayuioB. OO0mue
crocoObl mosydeHus: meTtayyioB. [loHATHE O KOpPpPO3UMM METAIJIOB, OCHOBHBIE
CrocoObl 3amMTBl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPAIIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY ¥ POMBIIILIICHHOCTH.

[[lenoynpie MeTaIbl: MOJNOXKEHHE B [lepronnueckoil cucTeMe XMMUYECKUX
anemeHTOB JI. 1. MeHneneeBa, CTpOEHHME UX aTOMOB, HAaXOXJIECHUE B NPUPOJE.
duznyeckue U XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUOPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHue MIeNOYHBIX METauIOB W HX
COCIMHEHU.

[llenouyHo3eMenbHBIE METAJUIBI MAarHUM W KaJIbLUWW: TIOJIOKEHUE B
[Tepuognueckout cucreMe xumuueckux 3neMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxnelmme coequHeHus] Kalblus (OKCHUIl, THUIPOKCHUI, COJIH).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHUN: TIoJIokeHNE B [lepnoandeckoi cucteMe XMMUYECKUX 2JIEMEHTOB
. U. MenzneneeBa, CTpoeHUE aToMma, HaxOxXIAeHHUE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTlOMUHUSI. AM(POTEpHBbIE CBOMCTBA OKCUAA U THAPOKCHUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuoauueckoi cucreme XMUMUYECKUX 3IEMEHTOB /1.
N. MeHneneeBa, CTpOEHHE aTOMa, HAXOXAEHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCUIbI, TUIAPOKCUIBI U conn kenesa (1) u xenesa
(1), mx cocras, CBOWCTBA M TIOJyYCHUE.



Xumuyeckuii IKcnepumenm:

O3HAaKOMJICHHE C o0Opa3llaMd METAZIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbIIUST W HATpus C BOJON (BO3MOXXHO HCIIOJIL30BaHUE BHJICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKEe3a B KUCIOPOJIE
(BOBMOXHO  MCIIOJIb30BAHME  BHUJEOMATEPHATIOB), MPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX pEaKIMi HAa MOHBI: MarHus, KaJlblUsl, AIIOMUHUA, IMHKA, >KeJie3a
(I u xenesza (1), meau (1), HaOMIOACHKME W OMKMCAHUE MPOILIECCOB OKPAIIMBAHMS
MJJaMEHU MOHAMU HATpusi, Kalus U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB), HCCIICIOBAaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMHHUS
Y TUJIPOKCHUJA IIMHKA, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3aj1a4 1Mo TeMe « BaxkHelue
METaJUIbl U KX COCTUHECHUS».

XuMuUS ¥ OKpY:KaloIas cpeaa

BemectBa m marepuansl B IOBCEIHEBHOM JXU3HM YelOBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHUYCCKUX peakiuii B ObITy. IlepBas momomp npu
XUMHYECKUX 0KOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arps3HEHHUE OKpYKawIieh cpeabl (MpeaeiabHas IO0MmyCTUMAast
KOHIIEHTpaius BemecTs, nainee — [1J1K). Poias xumuu B perieHnu 3KoJI0THYECKUX
npooeMm.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasIloB MaTepuajioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHaibl).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXnpeaIMETHbIX CBA3CH NPU H3YYCHUM XUMHM B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOIMX €CTeCTBEHHO-HAyYHBIX
MOHSTUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHbIM (pakT, rumores3a, 3aKoH,
TEOpHs, aHalnu3, CHHTE3, KiacCHu(pUKAIUsI, IEepUOIUIHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJCIUPOBAHUE, HM3MEPEHUE, MOJICb, SBJICHUE, TAPHUKOBBIN
ek, TeXHOIOTHS, MaTEPUAIIBI.

dusnka: maTepus, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TONBI, PAJUOAKTUBHOCTh, MOJEKYJIA, HJIEKTPUYECKUN 3apsj, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KpUCTAITMYECKAs
pemérka, criaBbl, (pU3NUYECKUE BETUYUHBI, €IUHUIIBI U3MEPEHHs, KOCMUYECKOE
MPOCTPAHCTBO, TJIAHETHI, 3BE€3/1b1, COJIHIIE.



buonorust: ¢otocunTes, npixanue, Omocdepa, SKOCHCTEMa, MUHEPATIbHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuHEpandbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE NCKOIAEMbIE, TOILIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUs JOCTUTAIOTCS B XOJie OOyYEeHHMs] XUMUU B CIAMHCTBE Y4YEOHOU U
BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMU W HOPMAaMH TMOBEACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMATIN3AINHN 00yYarOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paciMpeHue OnbITa ASsTeILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

EHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAydYHOMY HACJEOUI0, TOHUMAHUS 3HAYECHHUS XUMHUYECKONM HAyKH B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTABICHUS O COLUMAJIbHBIX HOPMAax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOW, TBOPYECKOM M JAPYTHX  BHJAAX
NeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/]JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpOIleCCE HITOM YYEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEJACHHWE M TIOCTYNKH CBOUX TOBApUILIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIISIOIINE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NMPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE i1 OOBSCHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUI,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYJbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPaAaBOYHOU



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHHUS B
JaabHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HENPUATHE BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS alKOTroisl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXEHUE K TPyAy W pe3yibTaTam TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WH/IMBUIyaJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHANBHON ASSTENIBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJ1allTUPOBATHCA B MPO(HECCUOHANTBHON CPEE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MPHUpPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE [IEHHOCTH 3I0POBOrO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLIUX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL ~ 3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TIJ00AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTeH HX pELIeHHs MOCPEIACTBOM METOJO0B XMMMH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COIMANBHOMN TPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
(GopMuUpOBaHHS MHPOBO33PEHHUs OOIEHAYYHbIE MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToO€.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM



HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC y4eOHbIE NEeWCTBUs (ITO3HABATEIBLHEIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: pacKphIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIACIATh WX XapaKTEpHbIE
MPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBSACHEHUS OTNIENbHBIX (PAKTOB U SIBJICHU, BHIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB W XUMHUYECKHX DPEaKInH,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUN),
JieaTh BBIBOJIBI M 3aKJTFOUYCHUS;

YMEHHUE TMPUMEHSATH B TpoOIecCCe TMO3HAHMUS TMOHATUS (IPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMHu4eckas GopMmMyna W ypaBHEHHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISIBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBS3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckme JeiCTBHS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe€ B KAa4eCTBE OCHOBBI JUIsi (POPMHUPOBAHHUS THUIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

MpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M IMpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro pe3ysbTar, (PopMyIHpoBaThH 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISATh OTUET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJEpX aHUS, CIPaBOYHBIC
nocodbusi, pecypchl HMHTepHeTa), KpUTUUECKH OIICHHWBATh MPOTHUBOPECUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHble METOJAbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Jisi BBITOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JacT  MCHOJB30BAHUS  HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BHIOMPATh ONTUMABHYIO (hOpMY MpeAcTaBieHUs nHGopMauu 1
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMmamu,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENbHOCTH MH(DOPMALMIO O BIMSHUU IPOMBIIUICHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSTHUE OKPYKAKOWIEH MPUPOJHOU
CpEBbl.

KoMMyHUKATHBHBbI€ YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHS:

YyMEHHMsI 3aJlaBaTh BOIPOCHI (B XOJe Jauagora W (WIH) IUCKYCCHHU) TIO
CyliecTBy  oOCyXJaemMol  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIbHO BBIMOJHEHHS IPEAJIOKEHHON 3a/1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pPE3yJbTATOB BBIMOJHEHUS XUMHYECKOr0 IKCIEpUMEHTa (1abopaTOpHOTO OMBITA,
nabopaTopHOil pabOTHI O KCCIIEI0BAHUIO CBOIMCTB BEIIECTB, y4€OHOT0O MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH TNpPU  PEUICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3uniuii (00CyX aeHus, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BEITIOJTHEHHOW PaOOThI U JPYTHE).

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NEeSATENHHOCTh, BRIOUPATh Harbonee d(pPpekTuBHBIC CITOCOOBI pemieHusT y9eOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WA KOPPEKTUPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUKA IIPU  BBINOJIHEHWU 33JJaHUA C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
UCIIOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbI€ B YCIOBUU 3aIaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX Pe3yJbTaTOB [0 OCBOCHHIO 00S3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOIMMUCS HAYYHBIC 3HAHUS, YMEHUS WU CIIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JNEATEIBHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPHPETALNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 9 kjacce npeMeTHbIC pe3yJbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMUYECKHUI
JJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BEIIECTBO,
CJIIOKHOE€ BEIIECTBO, BaJ€HTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XUMUYECKasi peaKius, XUMU4YecKasi CBsI3b, TEIUIOBOU 3P (DEKT
peakiuu, MOJib, MOJISIpHBIM  00BEM,  PacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IUCCOLMALINSA, PEAKIMU HOHHOTO
oOMeHa, Karaau3atop, XWUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHHWE H  BOCCTAaHOBJICHHUE,
amorponusi, am(pOTEpHOCTh, XUMHUYECKasi CBS3b (KOBaJEHTHAs, MOHHAs,
METAJUIMYECKAasi), KPUCTAJUIMYECKAsT PpEHIETKa, KOPPO3Usl METAJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peakUuuu, MpeaeiabHO AOIyCTUMas
koHueHTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHU W
MPUMEHSITH 3TU MOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIONBH30BAaTh XHWMHUYECKYIO) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEILIECTB U YPAaBHEHU XUMHUYECKUX PEAKIINA;

e ONpPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTpEeNeNIEHHOMY KJIacCy COCIWHEHWU 1o (opMyaM, BHJI XHUMHYECKOU
CBs3W (KOBaJ€HTHAs, WOHHAs, METaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COCAMHECHUH, TUM KPUCTATUITMYECKOMN
PELIETKA KOHKPETHOT'O BELIECTBA;

e packpeiBaTh cmbich Ilepuognueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH W XapaKTepU30BaTh
tabauunyo Gopmy Ilepuogmdeckoi CUCTEMBbI XHMHYECKUX DIIEMEHTOB:
paznuuath TOHATHS «rJaBHas mnoarpynmna (A-rpynmna)y U «modouyHas
noarpynmna (b-rpynma)», manbsle u OoOJbIIME TEPUOILI, COOTHOCHUTH
0003HaUEHHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYCCKON TabmuIE, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJOsIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTHA B M3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCIWHEHUU B



npejenax MajiblX NEPUOIOB U TJIaBHBIX MOATPYMII C YUYETOM CTPOSHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUs
XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 00mMMUE W CrenuPuUecKue XUMHYECKUE
CBOMCTBa MPOCTBIX M CIOXHBIX BEIIECTB, MOJTBEPKIas OMNHUCAHUE
MpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIINM;

COCTaBJSAITb YPAaBHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLUMAIMU  KHUCIOT,
LIEJI0OYEN U COJIEN, MOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIU NOHHOTO
oOMEHa, ypaBHEHHUS peaKUuid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXYy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpblBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OallaHCca ATUX PEaKIIHi;
MIPOTHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOECHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHYECKUX TNpPEeBpaIleHUd B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIKYJSIPHYI0O W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHWMHYECKOrOo »dJeMeHTa 1o ¢opMyie
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0JaTh  MpaBuja  IOJIb30BAHUS  XMMHUYECKOM  IMOCYyAOH U
1abopaTOpHBIM  00OpYJOBaHWEM, a TaKKe TMpaBuja OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH MO BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHMIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJICKUCIIOTO rasa);

MPOBOAUTh  pEaKIuMu,  TOJTBEPXKJIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OPOMHUI-,
nonua-, kapOonat-, ¢ocdar-, cwiIMKar-, Ccyiabhar-, THAPOKCUI-HOHBI,
KaTMOHBI aMMOHHS M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOpPax HEOPTaHMYECKUX BEIIECCTR;

MPUMEHSITh OCHOBHBIC OIEpAlMM MBICIUTENBHON JAEATEIbHOCTH — aHaAIU3
W CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTeMaTHU3allui0, BBISBICHHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M — 11 U3YyYEHHUS] CBOWMCTB BEIIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOII0JICHUE, U3MEPEHUE, MOJICTUPOBAHUE, DKCIEPUMEHT (pealbHBbIN U
MBICJICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHHUE
9 KIIACC

Ne i/

Pazgea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieiioB U TeM
NPOrpamMMbl

BemecTBo 1 XUMHYECKHE peaKu
[ToBTOpenue u yriryosieHne 3HaHUH
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuun

DIIEKTPONUTHYECKAST JUCCOLHALH.
XHUMHUYECKUE PEaKLUU B pacTBOpax

Uroro no pazgeny

Pazpgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M X cOeTUHEHUS

OO0m1as XxapaKTepUCTUKa XUMHUUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO011as XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIA-rpynnsl. Cepa u eé€
COEIMHEHUS

OOmas XxapakTepUCTHKA XUMHYECKHX
anemeHTOB VA-rpynmsl. A30T, pochop u ux
COCIMHECHHUS

OO0m1as XxapaKTepUCTUKa XUMHUECKUX

anemeHToB |VA-rpynmel. Yriepon n
KPEMHHUHN ¥ UX COCTUHCHUS

Koan4yecTBo 4acoB

Bcero

17

KoHnTpoibHbIe
padoThI

IIpakTHYecKkue
padoThbl

DJICKTPOHHBIE
(uudgposrbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunorexa [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edso0.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

Wtoro no pazneny

Pa3gen 3. MeTa/uibl M HX COeTUHEHU ST

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxuerinme MeTayuibl U UX COSITUHEHUS

Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xaomas cpeaa

41 BemectBa u Matepuansl B )KM3HU Y€JIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

25

16

20

68

bub6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6nunorexa [JOK
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

IHOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

Ne

wn Tema ypoka

[Tepuoauueckuii 3aK0OH.
[Tepuonnueckas cucrema
XUMHUYECKHUX 31eMeHTOB /JI. .
MeHnaeneeBa

3aKOHOMEPHOCTH B U3BMEHECHUH
CBOMCTB XUMHYECKHUX 3JICMEHTOB
MEePBBIX TPEX MEPHUOIOB
Knaccugukanus 1 HOMEHKIATypa
HEOPTraHWYECKHUX BEIIECTB

Buabsl XuMHUuecKkou CBI3U U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

Kontponbnas padota Nel o teme
«IToBTOpeHue U yriyoieHue 3HaHui
OCHOBHBIX Pa3/eyIoB Kypca 8 Kiacca»
Knaccudukanus XuMuaeckux
peakLyil Mo pa3aIudHbIM IIPU3HAKAM
IToHsiTHE O CKOPOCTU XMMHUYECKOMN

pCaKkuu. ITonsTHE O TOMOTEHHBIX U
FETCPOrCHHBIX PCAKIUAX

ITonsiTHE O XUMHYECKOM paBHOBCCHHU.

(DaKTopr, BJIMAIOIINUEC HA CKOPOCTH

KoaunuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

04.09

07-09

11.09

14.09

18.09

21.09

25.09

28.09

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6morexa [JOK
https://m.edsoo.ru/00adbcb0

bub6mmorexa [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [{OK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

XUMHYECKON pCaKknuuu U MOJI0KCHUC
XUMHYCCKOI'O paBHOBECUA

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaxkuuu

Teopust 2NEKTPOITUTHYECKON
muccomuanyy. CHIIbHBIE U cl1a0bIe
AIEKTPOJIUTHI

HonHble ypaBHEHHS peaKIuil

XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBAaHUH B CBETE MPEACTABICHUI
00 IIEKTPOIIUTHUECKON AUCCOLUALIUIH

XUMHUYECKHE CBOUCTBA COJIEU B CBETE
IpeJICTaBICHUH 00
ANEKTPOIUTHIECKON JUCCOIHAITIT

[TonsTHE O rUIpONIU3E CONEN

O000111eHHUE U CUCTEMATU3ALMS
3HAHUU

[TpaxTuueckas padota Ne 1.
«Pemienue 3KCrepuMeHTaIbHbIX
3a/1au

Kontponbnas padota No2 o teme
«INEeKTPONUTHYECKAs] TUCCOIHALIHS.
XUMUYECKUE PEaKIUH B PACTBOPAX»

OO0mas xapakTepUCTHKA TaJIOT€HOB.
XHWMUYECKUE CBOMCTBA HA MPUMEPE
xJiopa

02.10

04.10

09.10

11.10

16.10

19.10

23.10

26.10

07.11

09.11

bubmnoreka LJOK
https://m.edsoo.ru/00adcade

bu6mmorexa [JOK
https://m.edsoo.ru/00adcd68

bubmmorexa [JOK
https://m.edsoo.ru/00add448

bu6mmorexa [JOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [JOK
https://m.edso0.ru/00add8bh2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4

but6mmoreka [IOK
https://m.edsoo.ru/00addd12

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

bu6mmorexa [JOK
https://m.edsoo.ru/00addecO

bub6mmorexa [JOK
https://m.edsoo.ru/00addfe2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

19

20

21

22

23

24

25

26

27

Xnoposogopoa. CoJisiHast KUCIOTA,
XUMUYECKHUE CBOMCTBA, MOTyUYEHUE,
[IPUMEHEHNE

[TpakTuyeckas padora Ne 2 o Teme
«IlonmyueHnue CoSIHON KUCIIOTHI,
M3y4YEHHUE €€ CBOMCTB»

Brrancnenus mo YPaBHCHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OJHH U3
pcarcHToOB JaH B M30BITKE

OO0m1as XxapaKTepUCTUKA JIEMEHTOB
VIA-rpymibt

ANnoTpornHble MOAU(UKALINU CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHU I
B IIpUpPOJIe. XMMHUYECKHE CBOMCTBA
cepbl

CepoBonopof, CTpOEeHHUE,
¢uznyecKrue 1 XUMHUYECKHE CBONWCTBA
Oxcunpl cepol. CepHasi KUCIIOTa,
buznyecKkre 1 XUMHUYECKUE CBOWCTRA,
MIPUMEHEHUE

XHUMHUYECKUE PEAKLINH, JIEXKAIINE B
OCHOBE IIPOMBIIIJIEHHOTO CrIocoba
MOJIyYEHUsI CEPHOM KUCIIOTHI.
XUMHUECKOE 3arps3HEHUE
OKPYXaIOLIEH Cpeabl COETUHEHUSIMU
cephl

Brruncnenne MaccoBOM OJIU BRIXOa
MPOJIyKTa PEaKLNH

13.11

16.11

20.11

23.11

27.11

30.11

04.12

07.12

11.12

bubmuoreka [{OK
https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

bubmnoreka LJOK
https://m.edsoo.ru/00ade488

bu6mmorexa [JOK
https://m.edsoo.ru/00ade64a

bubmuoreka [{OK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

28

29

30

31

32

33

34

35

36

OO011as XapakTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupojie, GpuznyecKkue u
XUMUYECKHE CBOWCTBA

AMMHUaK, ero pu3nvecKue u
XUMHUYECKHUE CBOICTBA, I1OJIy4YEHUE U
IIPUMEHEHHE

[TpakTrueckas padora Ne 3 o Teme
«lTomyyenne amMmmuaka, U3yueHue ero
CBOWCTB»

A3oTHas Kuciora, e€ pusnueckue u
XMUMUYECKHE CBOWCTBA

Hcnonp30BaHue HUTPATOB U COJEH
aMMOHWMSI B KAUY€CTBE MUHEPATbHBIX
yaoopenuit. XumMuueckoe
3arpsi3HEHUE OKpYyXKarolei cpeibl
COEJIMHEHUSIMH a30Ta

dochop. Oxeun pochopa (V) u
dbochopHas kuciaoTa, GuU3NIECKHe U
XMMHYECKHE CBOMCTBA, MOJYYEHUE
Hcnonb3oBanue pocdaToB B
Ka4eCTBE MHUHEPAIBHBIX yI00pCHUH.
3arpsi3HeHue NpUPOTHON Cpeibl
dbocharamu

Yruiepon, paclipoCTpaHEHUE B
npupoze, GU3nIecKue 1 XUMUYECKHE
CBOMCTBA

Oxkcupsl yraepoaa, ux Gpusndeckue u

14.12

18.12

21.12

25.12

28.12

09.01

11.01

15.01

18.01

bu6mmoreka [JOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6mmorexa [JOK
https://m.edsoo.ru/00adf306

bu6mmorexa [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmorexa [JOK
https://m.edsoo.ru/00adfc20

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c

bubmuoreka [{OK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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XUMUYECKHUE CBOKCTBA.
DKonorndyeckue npoodIeMsl,
CBsi3aHHBIC ¢ OKcHI0M yriepoza (1V)

VYrospHasg KUCIOTa U €€ COJIN

[TpakTuyeckas padora Ne 4 o Teme
"IlosrydyeHne yriekucioro rasa.
KagectBenHas peakius Ha KapOOHaT-

noH"

[TepBoHauanbHbIe TOHATHUS 00
OpraHMYECKUX BEIIECTBAX KaK O
COEJMHEHUSX yriepoja

erMHI/Iﬁ " €ro COCAMHCHUA

[TpakTuyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«Baxneimue HemeTauIbl U UX
COEJIMHEHUS

KonTtponbnas padota Ne3 mo teme
«Baxxnenme HeMeTallIbl U UX
COEIUHEHMS

OO61mas xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Merannnueckas CBA3b U
METAJUINYECKast KPUCTAJUTNYECKAs
pemérka. Pu3n4YecKue CBOMCTBA
METaJUIOB

XMUMHYECKHE CBOUCTBA METAJIOB.
DIEeKTPOXUMHUYECKUH Psifl

22.01

25.01

29.01

01.02

05.02

08.02

12.02

15.02

bu6mmoreka [JOK
https://m.edso0.ru/00ae006¢

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae027¢e

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae054¢e

bu6mmoreka [IOK
https://m.edso0.ru/00ae080a

but6mmoreka [IOK
https://m.edsoo0.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edso0.ru/00ae0el8

bu6mmoreka [IOK
https://m.edso0.ru/00ael03e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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HaIpsHKEHUN METAJUIOB

OO0mme crnocoObI MOTyYEHUs
MeTtauioB. CiutaBel. BerauciieHus mo
YPaBHEHUSM XUMHYECKHUX PEaKIIHiA,
€CJIM OJJUH U3 PEareHTOB COACPIKUT
PUMECH

IlonsTue o KOppO31uu METAJIJIOB

[IlenouyHble METAIIIBI

OKCI/I,Z[BI U TUAPOKCUIBI HATPHUA U
KaJIus

[llenoyHO3eMeNbHBIC METAJITIBI —
KaJIbIIMA 1 Mardui

Baxueiinme coeIMHEHNS KaJIbIU

O000111eHNEe U CUCTEMATU3ALMS
3HAaHUHI

JKEcTKOCTH BOABI U CIIOCOOEI €6
yCTpaHEHUs

[TpakTnyeckas padora Ne 6 o Teme
"YKécTkoCTh BOJBI U METO/BI €€
ycTpaHeHus"

ATTOMUHUN

AMpoTepHbIe CBOICTBA OKCHJIA U
THIPOKCUA

Kemnezo

19.02

22.02

26.02

29.02

04.03

07.03

11.03

14.03

18.03

21.03

01.04

04.04

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b?2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b?2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bub6mmorexa [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [JOK
https://m.edsoo0.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo0.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
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Oxcuipl, TMIPOKCHUIBI U COJIU JKEJle3a
(1) u xenesa (1)

O000111eHHE U CUCTEMATU3ALMS
3HaHUU

[TpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Baxneimue MeTalIbl B UX
COEIMHEHU»

Brrarcnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHH, eCITH OJHMH U3
peareHTOB JIaH B U30BITKE WIIN
COJICP)KUT IPUMECH. Berancienus
MacCOBOM JOJH BBIXOJIa MPOIyKTa
peaxkuuu

O000111eHNEe U CUCTEMATU3ALMS
3HAHWUMN

Konrponsnas padora Ne4 o teme
«Baxxuelnme MeTayuIbl U UX
COETMHEHUS

BemectBa u Mmatepuansl B
MOBCEHEBHOM )KU3HU YEJIOBEKA
XUMHUECKOE 3arps3HEHUE
OKPY’KaIOIIEeH cpe/ibl

Ponb xumuu B pemennn
AKOJIOTHYECKUX TIPOOIeM
PesepBHbIit ypok. O600IIeHNHE 1
cHUCTeMaTH3alrs 3HaHUI

08.04

11.04

15.04

18.04

22.04

25.04

29.04

02.05

06.05

13.05

https://m.edsoo0.ru/00ae1d86

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1750

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50

bu6mmoreka [IOK
https://m.edso0.ru/00ae4270

bub6mmorexa [JOK
https://m.edso0.ru/00ae4270

bubmuoreka [{OK
https://m.edso0.ru/00ae0d0a



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PezepaHslii ypok. O0o01eHue u

CHUCTeMaTH3alMs 3HaHUI
PesepBHbIil ypok. O6001eHIE 1
CUCTeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

68

16.05

20.05

bubmuoreka [{OK
https://m.edsoo.ru/00adb33c

bubmnoreka LJOK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

1. Xumus. 9 knacc: yueonnk / B. B. Epemun, H. E. Ky3pmenko,
A. A. lpo3nos, B. B. JIyaun. — M.: [Ilpoda, 2022.

METOJNYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. PaGouas mporpamma yueOHOTo npeamMera « XuMus» Ha YPOBHE
OCHOBHOTO 001Iero oopazoanus k YMK no xumuu B. B. Epemuna,

H. E. Ky3sMmeHnko, A. A. JIpo3nosa, B. B. Jlynuna u Mmeroguyeckue
PEKOMEHAAIUU 10 €€ COCTaBJICHUIO: METOJUYECKOE rocooue /

B. B. Epemun, A. A. lpo3znos, 3. 0. Kepumos. — M.: JIpocda, 2017.

2. Metonnueckoe mocodue k yueouuky B. B. Epemuna,

H. E. Ky3pMmenko, A. A. JIpo3nosa, B. B. JIlynuna «Xumus. 9 knacey:
Metoaudeckoe nocooue / B. B. Epemun, A. A. Jlpo3znos, 3. FO. Kepumos.
— M.: Jlpocda, 2017.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



