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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO O0IIIEro 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIINUU MPEroAaBaHusl y4eOHOro mpeaMeTa « XuMHUsH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4YeHMs, BOCIHUTAHHMS ¥ Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeameTa, YCTaHAaBIIUBAET o0s13aTeNIbHOE IpEAMETHOE coZiep)KaHue,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJEI0BAaTEIbHOCTh  U3YYEHHUS] XUMHU C YUYE€TOM MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTMHKM y4eOHOTO TMpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIUXCs, OMNpPEAeNseT BO3MOXHOCTH TMpeaMera  Jyis
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs, a TaKke TPEOOBAHUM K
pe3yJibTataM 00y4YeHHs] XUMUU Ha YPOBHE 1I€JIed U3yUYEHUs MPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH OOyYarouerocs MO OCBOCHHIO
y4eOHOTr0 CO/Iep>KaHMUS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM Juisi (OPMUPOBAHMS MUPOBO33PEHUS
oOyy4arolierocsi, €ro MpeACcTaBICHU O MaTEpPUATbHOM EIUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpPYEMbIe XHMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOWMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOIEM 3IPaBOOXPAHEHUS.

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 CaMOCTOSITEILHOM  yuyeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMUT CO CHENU(PUKON HAYYHOTO MBINUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPOJbI U YEIIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH OOYJArOIINXCS,



cioco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIaJl B SKOJIOTMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
CoJlepKaHUsl ~ y4eOHOro  MpeamMeTa, KOTOpbI  SBIAETCA  MEeAaroruyecku
aJlalTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHH Ha ONPENeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIero 00pa30oBaHUsi OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSTUN
OPTraHUYECKON XUMMUHU.

CtpykTypa coaepaHus MPOrpaMMbl MO XUMUU c(hopMUpOBaHAa Ha OCHOBE
CUCTEMHOr0o moaxoja K €€ m3ydyeHuro. Conep:kaHue CKIaJAbIBAETCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMbI IOHITUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHLHITY
NIOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

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

— Ilepuoanueckoro 3akona /[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TMpeacTaBleHUNd 00 JIEKTPOJUTUYECKON [IHCCOUMAlMUUA BEIIECTB B
pacTBOpax.

Teopernuecknue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBITIONHSSA (DYHKIHUM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOICTB, CTPOEHUS U BO3MOXKHOCTEHW MPAKTHUYECKOrO0 MPUMEHEHUS W MOJyUECHHS
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
MeTOoJaM MO3HaHWUs B Hayke. M3yueHue XMMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YUYEHHBIX YUYeOHBIX NpeaMeToB: «OKpyKalomui MUY,
«buomorus. 5—7 kimacce» U «dusnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUH TPOUCXOAUT (POPMHPOBAHUE 3HAHUI OCHOB
XMMHUYECKON HAyKH Kak OOJAaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHIL.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAaHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOJOKEHUH,
JOCTYIIHBIX 00OOIIEHHIT MHMPOBO33PEHUYECKOrO0 XapakTepa, s3blka HAyKH, B



npUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWs TP W3YYCHUW BEIIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIEeN0BATEIbCKON
NEATETHPHOCTH, OCBOCHHMHM TIPaBWJI OE30MacHOTO OOpalleHus C BEIIeCTBAMH B
IOBCEIHEBHOM KU3HMU.

[Ipy M3yyeHMM XMMUU HAa YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)XKHOE
3HaYeHWE MPUOOPENIH TaKHe 1eJH, KaK:

— (dopMHUpOBaHHE WHTCIICKTYaIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY IPUHATHIO PEUICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

—  HaNpaBJICHHOCTh OOYyYCHHS Ha  CHCTEMAaTHYECKOEC IPUOOIICHUE
OOy4JarImuXcs K CaMOCTOSITEIHHOM TO3HABATEIHHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUe YCI0BUM, CITIOCOOCTBYIONINX MPHOOPETEHUIO 00yJIarOITUMHUCS
OTbITA Pa3HOOOPA3HON NEATETLHOCTH, MO3HAHMS M CaMOIMO3HAHHUA, KIIOUEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIICTCHIINI), UMCIOIINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— ((dopmupoBanue oOmEeld (QYHKIMOHATBHON W €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UHCJIE YMCHHA OOBSCHITH W OICHUBATH SBICHUS
OKPYXKAIOMEro MHpa, UCTOJB3Yys 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUU
XUMUHU, TPUMEHSITh HMX MPU PEIICHHH MpoOJeM B TOBCEAHEBHOW J>XH3HU U
TPYJIOBO IE€SITEIbHOCTH;

— ¢opMmupoBaHHe Yy OOYydYalOIMUXCA TYMAaHHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH IKOJIOTHYECKHU
IIEJIeCO00Pa3HOr0 TMOBEJICHUS B OBITY W TPYJIOBOH JESITCIBHOCTH B IICIIAX
COXPaHEHUS CBOCTO 3/I0POBbS M OKPYKAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAaHWIO HA OCHOBE YCBOCHHMS OOIIEYCIIOBEYSCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(HIIS M HAMpPaBJICHHOCTH JATBHEUIIETO
00yUYeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUS XUMHH HAa YpPOBHE
OCHOBHOT'O 00111€T0 00pa3zoBanus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJleno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajbHbIe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XUMHS B CHCTEME HayK.
Tema u BemectBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. IloHsATHE O MeTomax MO3HAHHMA B XMMHHU. UHMCTHIE BEmIECTBA M CMECH.
CriocoOnI pa3jeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE 3JIeMEHThl. CHMBOJBI XUMHUYECKUX
s1eMeHTOB. IIpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas ¢Gopmyna. BajgeHTHOCTh aTOMOB XHMHYECKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBa cocTtaBa BemiecTB. (OTHOCHUTENIbHAS aTOMHas Macca.
OtHOcHUTENbHAS MOJIEKYJIsIpHAsg mMacca. MaccoBas 10Ji1 XMMUYECKOTrO 3JIEMEHTa B
COCIUHCHUMU.

KonnuectBo BemecTtBa. Moisib. MosisipHas macca. B3auMoCBsI3b KOJTMUYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IMHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XHUMHYECKUX COCTUHCHHUH.

dusnuecKkrue U XUMUYECKHUE SIBIICHUS. XUMUUYECKash peakius U e€ MPU3HAKU.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHYCCKUX PEAKIIUH (COSTUHCHHMS, Pa3JI0KCHUS, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMUYECKOH IMOCY0M, mpaBuiiaMu paboThl B Ja0OpaTOpuu U
npuéMaMu 0o0pallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
(GU3UYECKHX CBOWCTB O00pa3lloB HEOPraHMYCCKHX BEIICCTB, HAOIIOJICHUC
dbu3ndecknx (IJIaBIICHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJICHCAIMsI BOJIbl) U XUMHUYECKUX (FOpEHHE CBEYU, MPOKAJIWBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIAOM Oapus, paslIoKEeHHE THIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoJIeHCTBHE XKele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
COJIU, HAOJIOJIEHWE U  ONHWCAaHUE  pe3yJIbTaTOB  MPOBEJCHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJICJIE MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:xHeiilne npeacTaBuTe/Id HEOPraHM4eCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — ameMeHT U mpoctoe
BemecTBO. HaxoxkaeHue Kuciopojga B IpUpojae, (HU3UYSCKHUE M XUMHUYCCKHUC
cBoiictBa (peakuuu ropeHus). Oxcunbl. [lpumenenue xkuciopona. CrocoOsl



MOJIYYCHHUST KHUCTIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — atoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3h(deKT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIUu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3/1yXa, YCWICHHE TapHUKOBOro 3¢ dekra, pa3pyiieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
noxyuyeHus. Kucnotsl u conmu.

MosnsipHabiii 00BEM ra3oB. Pacy€Thl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Bojma kak pactBoputTenb. PacTBOpBI.
HacpllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUPOJZI€ U B KU3HU 4yeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsi3HEeHUE NPUPOAHBIX BoA. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJOB:  cosieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconieoOpasyromue. HomeHknarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinoT. Ousznueckue u
XAMUYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHoctw metayuioB H. H. bekerosa.
[lony4deHne KUCIOT.

Conu. Homenkiatypa cosieil. @U3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4E€CTBEHHOE ONPENEIICHUE COJAEpKaHUs KUCIOpOoAa B BO3yX€, IMOJTYyUYECHHUE,
coOuMpaHue, paclo3HaBaHWE W W3YYCHHE CBOMCTB KHCIOPOJa, HAOIIOACHUE
B3aMMOJICMCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3laMu OKCHUIIOB U
ONHMCAHWE WX CBOMCTB, MOJy4YEHUE, COOMpaHHE, pacro3HABaHUE U H3yUYCHHE
CBOWMCTB BOJIOposia (TOpeHHe), B3auMoeHcTBHEe Bojopoaa ¢ okcugaom menu (1)
(BO3MOXXHO HCHOJB30BaHUE BHIEOMATEPUANIOB), HaOMIOAEHNE 00PAa3IOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONW PacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpyieM ©  KaJibllieM) (BO3MOXHO HCIIOJb30BAaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEIOBaHNE O00pa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HAOJII0ICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcunaa meau (ll1) ¢ pacTBopoM cepHON KHCITOTHI,
KHCJIIOT C METajulaMH, PEaKUUh HEUTpan3aluy, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOPA COJIM, PELICHHE
DKCIEPUMEHTAJIBHBIX 33/1ad M0 TeMe «BaXHeWlne KiIacCchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucreMa XHUMHUYECKHX
diemenToB JI. WU. MenaeneeBa. CrpoeHne aTomMoB. XHUMHYECKas CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOTMBITKM KIACCH(DUKAIIMU XUMUYECKUX dieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMEJIbHbIE METAILIbI,
raJIoreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCU/IBI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepuoguueckout cucrtembl xumuueckux snemMeHToB [[. M. MenneneeBa. [lepuonbl
u rpynnsl. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA U
IPYNIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otonel. Onekrtponsl. CtpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuognueckout cucremnl . M. MenngeneeBa. XapakTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA TI0 €0 MOoJIoKEeHUIO B [lepnoanueckon cucreme /. 1. Meneneesa.

3aKOHOMEpPHOCTH W3MEHEHUS paJHyca aTOMOB XHUMHMUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 TPYNIIaM U IEPUOTAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Uil pa3BUTUsA Hayku W mpaktuku. [[. WM. MeunngeneeB — y4éHbl U
rpakJaHUH.

Xumuueckass cBsi3b. KoBaseHTHas (moJisipHass M HEMOJSPHAs) CBSI3b.
DNEKTPOOTPUIATEILHOCTh XUMHUUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporniecchl OKMCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHUEe OO0pa3loB BELIECTB METANIOB M HEMETANIOB, B3aUMOJICHCTBHE
TUJIPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliuy pa3ioKeHUsI, COSUHEHU ).

Mexcnpeomemunie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBISICTCS 4epe3 HCIOJBb30BaHHE KaK OOIMMUX eCTeCTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0miue ecTecTBEHHO--HAYUYHbIE TTOHSATUS: HAy4YHbIH (akT, rUIoTe3a, TEOpus,
3aKOH, AaHalu3, CHHTE3, KiIaccupukanus, NEePUOJAUYHOCTb, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, a3, (PU3MUYECKHE BEIUYMHBI, €IUHUIIBI
HM3MEpEeHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TIOPOJIBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsI peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3J1IeMeHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHUHM CBOWMCTB
XMMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHONOB, KM, KaJdblMs HU UX
COCUHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoit
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelIecTBa: BUJBI XUMHYECKOW CBA3U. THUMBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYCCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pA3JIMYHBIM KjJaccaM HEOPTaHUYECKUX
COCJIMHEHUM, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX peakIuii Mo pa3IMuHbIM Mpu3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHECHHUIO CTEMECHEH OKUCJICHUS XHMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUECCKHE
ypaBHEHUS.

[Tonsatne o ckopoctu XuMuUuyeckor peakiuu. [loHsTue 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [[oHsTHe 0 TOMOT€HHBIX U TeTepOTeHHBIX
peakuusax. [lonarue o katanmsze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIIOIINE HA CKOPOCTh XHWMHUYECKOW PEAKIMU M IOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJIEKTPOHHBIM  OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM peaKIuu. CocraBneHue YpaBHECHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTENIbHBIX ~ PEaKlMil ¢ UCHOJIb30BaHUEM METOoja
AJICKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUIECKON TUCCOUUALMU. DIEKTPOIUTHI U HEJIEKTPOIUTHI.
Katuonsl, anroHbl. MexaHU3M JUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BHAAMU
xuMuueckoit cBsa3u. Crenenp aucconuanv. CUiibHbIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHMM U coOJell B CBeTe TMpPEACTaBICHUN 00 DIEKTPOIUTHYECKON
nucconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAIIMYECKUX PELIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAUIOB (Tpadura W anmasza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpollecca IUCCOLMALMM KHUCIOT, IIEJIOYed U  COJel
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIINX  MPU3HAKM  MPOTEKAHMs]  peakluid  HMOHHOTO  OoOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3ioKeHUs, COSUHEHHUs), pacliO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOINIbIO KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pEUICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/iibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHne u (PU3NUECKHE CBOWCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHYECKHE CBOWCTBA HAa MNOpUMEpe  Xjopa
(B3aUMOJICHICTBHE C MeETaJIaM{, HEMETaUIaMH, IIeJI04aMH). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHE, NMpUMEHEHHe. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YeEJIOBEKa. BakHeWIne XJIOpUIbl U HX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CTpoeHue M (PU3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KHUCTOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBOoopos, cTpoeHue, (GU3UYECKHE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME W XUMHUYECKHME CBOMcTBa (oOmue Kak
MpEeACTABUTENS KJlacca KHUCIOT U crneruduueckue). XUMUYECKHE peakIuu,
JeXKalMe B OCHOBE MPOMBIIIJIEHHOTO CMOco0a TMOJYYEHHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit kucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha



cynabdar-uoH. Haxoxnenue cepsl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COCIMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoOCTpPaHEHUE B MPUPOJE,
(du3nyueckre U XuMHYECKUe cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA, MOJydeHne u nmpuMeHeHue. Conu aMMOHMUS,
uX pU3NUecKre U XMMUYECKHEe CBOWMCTBa, MpUuMeHeHue. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ ToyiydyeHue, (PU3NYeCKue U XUMHUUYECKHUE
cBoMcTBa (0OIMEe Kak TMpENCTaBUTENS Kjacca KHUCIOT U creruduyueckue).
Hcnonp30BaHMEe HUTPATOB M COJEH aMMOHHS B KAyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arps3HEHHE OKPYKalollel Cpe/ibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajutoTpornHbie Mogaudukanuu ¢gocdopa, puznueckue M XUMHYECKHE CBOMCTBA.
Oxcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTBA,
nonyuyerue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapakrepuctuka sneMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCIEHHS.  YIJIepoA,  aUIOTPOIHBIE
MoAu(pUKALIUKM, paCPOCTpaHEHHE B TpuUpone, (Quznueckue U XUMHUYECKHUE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. OKcuabl yriepojaa, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U TMPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoGanbHOrO TOTEIUVICHUS KIMMaTa, MapHUKOBBIN
s dext. YronbHas Kuciaora v €€ coiiv, uX PuU3nuecKkue U XMMHYECKHUE CBOMCTBA,
nojxyyeHue W npuMeHenue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauagbHbBIE MTOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbIE WCTOYHWKK YTIEBOAOPOAOB (yroib, NPUPOMHBIA Ta3, HEDTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OCIKaxX, YIJIEBOAaX — U UX
poiii B OKM3HM UeloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usuueckue W XHUMHYECKUE CBONCTBA, IMOJy4YEHUE U
npumeHeHue. CoenuHeHus KpemMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX HCIOJIH30BAHUE B
OBITY, B MPOMBIIIICHHOCTU. BakHellne cTpouTeabHbIE MaTepHUallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeTOH, keyne300eToH. [Ipobiembl 0€30MacHOrO MCIOJIb30BAHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3YyUeHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxKarolyue (PU3NUYECKUE M XUMUYECKHE CBOWMCTBA
rajoreHOB M HUX COEIWHEHUIN (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJIEHHE C 0Opa3liaMu XJIOPUAOB (TaJOrE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl MU €€  COeAUHEHMSIMU  (BO3MOXKHO  HCIIOJB30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIEHHON CEPHON KUCIIOTHI, MPOBEEHNE KaUeCTBEHHON peakiny Ha CyJbdar-
WOH W HaOJIOJieHHWEe TpHu3HaKa e€ MPOTEKaHUs, O3HAKOMJIEHHE C (PHU3UYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COCIAUHEHUHU (BO3MOMKHO HCIOJIb30BAHKE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX yIOOpPEHUM, MOJyYeHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEAKIMiA Ha MOH aMMOHMS U (ochar-uoH U U3yueHue MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAJIOB), H3YUYCHUE Mojenei
KPUCTAINIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiuiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOITMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyTIEM U
YCTPONCTBOM NPOTHBOras3a, MojiydeHue, coOupaHue, pacro3HaBaHUE M HU3y4YEHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHNE KAaUYeCTBEHHBIX pEaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TNPU3HAKOB HUX MPOTEKAaHMS, O3HAKOMJICHUE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHeume HeMeTaibl U UX COEAUHEHUSD.

MeTaqibl 4 MX coeTMHEHUS

OO6m1as XxapakTepUCTUKa XUMMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM
uxX TmonoxeHus B Ilepumoamueckod cucrtemMe XuMuYecKux diemeHTtoB [ N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUioB. MeTayndeckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTA/NIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH Pl
HaIpspDKeHU MeTauioB. du3nueckne U XMMUUECKHE CBOMCTBAa MeTayioB. O0mue
crocoObl ToydeHuss MeTajuioB. [loHATHE O KOppPO3UM METAJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTYH, AIOPATIOMUHUMH,
OpoOH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle MeTabl: nosnoxkeHue B llepuognueckon cucreme XUMHYECKUX
anemeHToB /. 1. MeHneneeBa, CTpOCHHME UX aTOMOB, HAXOXKJICHHUE B IPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUasl u



TUIPOKCUABI HaTpusd MW Kanusa. [IpuMeHeHue MIeNOYHbIX METaUIOB W HX
COCIMHEHUM.

[[{ennoyHO3€MENBbHBIE METAJUIBI MAarHUil M KaJbIUMH: TIOJIOKEHHE B
[Tepuoguueckon cucreMe xumuueckux 3neMeHToB J[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B npupoae. PU3nUeCKue U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHus] Kanblus (OKCHUI, THAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMUHUN: TIoJiokeHue B [lepnoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aToMma, HaxOXIAeHHUE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA
AJIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoit cUCTEME XUMHUYECKUX 3JIEMEHTOB /I,
W. MeHneneeBa, CTpOEGHHE aToMa, HAXOXJEHUWE B mnpupone. Dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME C oOpa3llaMM METAJJIOB M CIUIABOB, HX (pu3ndeckumu
CBOMCTBaMH, M3y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIMSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLIECCA TOPEHUS KEJNE3a B KUCIOPOJIE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJblUs, AIIOMUHUA, MHKA, JKeJie3a
(I1) u xenesa (111), memu (1), HAOMIOACHKME W ONMCAHUE MPOIIECCOB OKPAITMBAHMS
MJJaMEHU MOHAaMU HATpus, Kalus U Kaublusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATHOMUHUS
Y TUJIPOKCHUJA LIMHKA, PEIICHUE DKCIIEPUMEHTAIIBHBIX 3aJ]1a4 110 TeMe «BakHenue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM >XHM3HM 4YeJOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEeHHUE OKpYKawIleh cpeabl (MpejenbHas I0mycTUMast
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii Ikcnepumenm:

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

Meosicnpedmemmuuwie céasu



Peanmu3anusa MeXnpeIMETHBIX CBsS3€M INPU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KakK OOIIMX €eCTeCTBEHHO-HAyUYHBIX
NOHATUH, TAK U NOHATHUH, SBISIOIUXCS CUCTEMHBIMU JUIS OTACIBHBIX IPEIMETOB
€CTECTBEHHO--Hay4YHOT'0 LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALHNS, TMEePUOJAUYHOCTh, HAOIIOIECHUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, IAaPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MaTepusi, aToM, O3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUYECKUN 3apsij, MPOBOJAHHKHU,
HOJYIPOBOJHUKU, AUDJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢ortocuHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
M0JIE3HBIE NCKOIAaeMble, TOILJIMBO, BOJIHBIE PECYPCHI.



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

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO  OOIIIETO
o0pa30BaHUs JOCTUTAIOTCS B XOJI¢ OOyYeHHsS] XUMHUU B €IUHCTBE y4eOHOH W
BOCIIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUICKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMU W HOPMAaMH TMOBEACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIIA3AINHN 00yJarOIIHXCA.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA  CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN H
paclIMpeHne ONbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHOTHYECKOT0 BOCITUTAHUSI:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTE€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
U HAydyHOMY HACJEOUI0, MOHUMAHWS 3HAYECHHS XUMHUYECKOM HAayKHu B JKHU3HU
COBPEMEHHOIr0 O0OIIeCTBa, CIIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpManuei o
MEPEJOBbIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHSA:

NPEACTAaBICHUS O COLUMAJIbHBIX HOPMax W MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUM B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOW, TBOPYECKOM W JIPYrUX  BHJAX
NeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH TpHU
BBITIOJIHEHUN YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUHW XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/]JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM YUYEOHOW JESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUE W TOCTYIIKM CBOMX TOBApHUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) IEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEIIECTBE M XMMHUUYECKOW PEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH W COCTABISIONIUE
OCHOBY Il TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpa, TpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI TPUPOJIbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEIbHbIE MOTHBBI, HAIPABJIICHHBIC HA TOJIy4YE€HHWE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIE HJisi OOBSACHEHUS HAOII0AeMBbIX MPOIECCOB M SIBIICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHOW M YHUTATEIbCKON KYJbTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH,

UHTEpEeC K OOYUYEHHUI0 U [O03HAHHIO, JH0O03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHS OOyYEHHS B
JanbHEHIIeM;

4) popMHUpPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEMPUATHE BPEAHBIX MPUBBIYCK (YIIOTPEOICHUS alKOT0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHYECKUMHU BEUIECTBAMH B OBITY U peabHOMN KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXEHUE K TPyAy U pe3ylibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMsI MpPEIMETHBIX 3HAaHUM 10 XUMHH, OCO3HAHHBIN BBIOOP
WH/IMBUIyaJIbHON TPAeKTOPUH MPOJOJKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHANBHON ASSTENIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHATIBHOU CpEIE;

6) IK0JIOrHYECKOro BOCIIMTAHMSA:

HKOJIOTUYECKHU 1I€JIeCO00pa3HOE OTHOIIEHHWE K MPHUpPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3[I0POBOTO U
Oe3omacHOro o0pas3a >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TIPUMEHSTHh 3HAHHS, MOJIy9aeMble MPU M3yUYEeHUU XHUMUH, NI
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXAIOLEH MPUPOIHON CPEo, A1 MOBBILLIECHUS
YPOBHSL ~ 3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TIJ00AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTeH MX pelIeHHs MOCPEACTBOM METOAO0B XHMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHHUKATHBHON U COITMANBHOMN TPAaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMbIEC IJIA
(GopMuUpOBaHHS MHPOBO33PEHHUS OOILEHAYyYHblE MOHATHS (3aKOH, Teopus,
IPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYToO€.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEJICTABICHUE O LEIOCTHOM



HAay4YHOW KapTUHE MUpPA, U YHUBEPCAIbHbIE YueOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpbhle obOecrneunBaioT (HOpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCATbHBbIE YYeOHbIe 1eHCTBUS

ba3oBble jornueckue AefcTBU:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHUWI: PacKphIBaTh CMBICT XMUMHUYECKUX TOHSTHM (BBIIETSATh UX XapaKTEpHbIC
MPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBSACHEHUS OTNIENbHBIX (PAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMKA XUMUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUM,
yCTaHABJIMBATh MPUYMHHO-CIIEACTBEHHBIC CBS3M MEXKIAY OOBEKTAMU H3YUYCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUs (MHAYKTUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUN),
JiesaTh BBIBOJIBI M 3aKJTFOUYEHUS;

YMEHHUE TMPUMEHSATH B TpoOIecCCe TMO3HAHMUS TMOHATUS (IPEAMETHBIE W
METanpeIMETHbIE), CAMBOJIUYECKHUE (3HAKOBBIE) MOJIENN, UCIOJIb3YEMBIE B XUMUU,
npeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas ¢(opMmysia W ypaBHEHUE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKH W3Y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3M U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIECCaX U SBICHUSIX.

Bba3oBble uccienoBarejibckue JeCTBHUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B KA4eCTBE OCHOBBI i1 (POPMUPOBAHUS THIIOTE3BI IIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOPETEHUE OMbITa 0 TUIAHUPOBAHUIO, OPraHU3AIMUd U TPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoaTh 3a XOJO0M IMpolecca,
CaMOCTOSITETTLHO MPOTHO3UPOBAThH €ro pe3ysbTar, (PopMyIHpoBaThH 00OOIIECHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABISATh OTYET
O MpoJieTTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpX aHUsS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUUECKH OIICHUBATh MPOTUBOPCUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHUE MPUMEHATHh PAa3IUYHbIE METOJbl U 3aMpPOChl MPU MOUCKE U OTOOpE
uH(hOpPMAIIMM Y COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIMUMBIX [JISi BBIMOTHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
0o0JlacTU  MCMOJIb30BaHUSI MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMANBbHYIO (DOpMY MpeACTaBICHHS HH(DOPMALUU U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3a/1aud  HECIIOXKHBIMU CXEMaMH, JharpaMmamu,
IpyruMu opMamu rpaduKu ¥ ©X KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
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 IPEAJIOAKEHHON 3a/1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHBIE  pPE3yJbTaThbl  [O3HABATEIIBHOM
JEATeIbHOCTM B YCTHBIX M MHCHBMEHHBIX TEKCTax; JejaTh MPE3CHTAIUIO
pPE3yJbTATOB BBIMOJHEHUS XUMHYECKOr0 IKCIEpUMEHTa (1abopaTOpHOTO OMBITA,
1abopaTopHOIl pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEAOBATENbCKOW  JICITENBHOCTH TNpPU  PEUICHUU
BO3ZHMKAIOIIUX NpoOJeM Ha OCHOBE yué€Ta OOILIMX HHTEPECOB M COTrJIacOBaHUS
no3unuii (00CyX)aeHus,, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBHII, OIpeNeIeHUEe KPUTEPUEB IO OIEHKE KauyecTBa
BEITIOJTHEHHOW PaOOThI U JPYTHE).

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE el CTBUS:

YMEHUE CaMOCTOSATENbHO ONPENEesITh LU JeATeNbHOCTH, MJIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENHHOCTD, BRIOMPATh Hanbosee 3 PEeKTUBHBIC CITOCOOBI pelieHUsT YIeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTaBJIATh WA KOPPEKTUPOBATh
MPEIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAN C Y4ETOM
MOJTyYeHUsI HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOTO pPE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAJU3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbI€ B YCIOBUU 3aIaHUM.

MHNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPeE3yJNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEp)KaHMsl, YCTAHOBJIEHHOTO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOIMMUCS HAYYHBIC 3HAHUS, YMEHUS WU CIIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JNEATENIbHOCTH [0  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y o0ydenus B 8 kijiacce rnpeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKMX MOHSTHN: aToOM, MOJIEKyIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHas Macca,
MaccoBasi 10151 XUMHUUYECKOTO 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIIMH, TEIIOBOU AP(EKT peakiui,
AIpO aToMa, JJIEKTPOHHBINM CIIOW aToma, aToMHasi OpOuTalb, pPaaUycC
aToMa, XUMHUYECKas CBSI3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsl CBA3b,
HMOHHAs CBS3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0JS BEIECTBA
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITh 3TH TIOHSTHUS MPU OMKUCAHUY BEIIECTB U X MPEBPAILICHHUII;

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

e OIpEIENsATh BaJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MMPUHAJIEKHOCTh BEIIECTB K OMNPEAECIEHHOMY KJIACCy COECIUHEHHH IO
dbopmynaMm, BHUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeBaTh cmbich Ilepuognueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX mojiokeHus:i B [lepuoauyeckoii cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh T[IOHATHUS «TJIaBHAs
noarpymnma (A-rpymnmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctema Xxumudeckux siemeHToB [ U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, o0lee YhCiIO 3JEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B peakIuu
BEILECTB, 10 TEIIOBOMY 3D PexTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YpaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX TMpEBpalllEHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »dJeMeHTa 1o ¢opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU pEaKInu;

MPUMEHSITh OCHOBHBIE OIEpPAllMM MBICIUTENBHON AEATEIbHOCTA — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, KilacCU(PHUKaIHUIO,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBS3EH — JUIsI U3YyYECHHUSI CBOMCTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIC METO/bI
NO3HAaHUA — HAONIOJCHHE, U3MEpPEHUE, MOJEIUPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CleloBaTh  NpaBWJIaM  TOJIb30BAaHUS ~ XMMHYECKOM  TOCYJIOoM
7a0opaTOpHBIM  00OpYyJIOBaHMEM, a TakXKe IIpaBUjiaM oOOpallleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO M COOHPAHUIO
ra3o00pa3HbIX BemeCcTB (BOAOpPOAA H KHCIOPOJa), TMPUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M MPOBOJUTH  XMUMHUYECKHE  OKCIEPUMEHTHl 10
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIbIO HHIAUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koH1y oOyueHus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYCCKHX TOHSATHH: XHUMHYCCKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, AaHWOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIDHBIH  00BEM,  pacTBOp,  DJICKTPOJIHTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHYSCKAS JTUCCOIMAIUS, PEAKIIMH HOHHOTO
oOMeHa, Karaau3aTtop, XUMHYECKOE paBHOBECHE, OOpaTHUMbICe U



HEOoOpaTUMbIC pEaKINH, OKHUCIHTEIbHO-BOCCTAHOBUTEIIBHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHE U  BOCCTaHOBJIEHUE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAsl, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIUIaBbI, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCThUMas
koHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMKMCAHUY BELIECTB U UX MPEBPAILLICHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlIeHHUS (OpMyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBs3UM (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YeCcKas) B HEOPTaHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKCHIBAaTh U XapaKTepU30BaTh
Tabnuuynyto Gopmy Ilepuoamdeckoil CUCTEMBbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas mnoarpynma (A-Tpynma)» U «mobodHas
noarpynna (b-rpymnma)», maneie u OoOJbIIME MEPUOMBI, COOTHOCHUTH
0003HauYEHUs, KOTOpblE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM  CJOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PEakiuu (10 YUCIY W COCTaBy YYAaCTBYIOIIMX B PEAKIHH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHUYECKUE
CBOMCTBa MTPOCTBHIX M CIJOXHBIX BEILIECTB, TMOJTBEPKIas OMNHUCAHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIIUH;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMA MOHHOTO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3M MEXy BEUIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO 0ajaHca 3TUX peakLuid;
MIPOTHO3UPOBATh CBOWMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XMMHUYECKUX NPEBpAlICHU B Pa3IUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBUjia  TOJB30BAHUA  XUMHYECKOW  TMOCYAOW W
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOHPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIIMNE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJ-, OPOMUJI-,
noaua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHBl aMMOHHSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpPax HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETbHOCTH — aHaJINU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEeHUE, CHUCTEeMATU3aIlMI0, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢M — i U3YyYEHHUS CBOMCTB BEIIECTB U
XUMUYECKUX pEaKIUil, €CTeCTBEHHO-HAy4YHbIE METOAbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIECPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
Kosnn4yecTBo yacoB
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHBIe (HM(POBHIe)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
Xumusi — BaxkHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmorexa [IOK
' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMuueckue 15 1 bu6mmorexa [IOK
' peaxkiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Bosnyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6
00 okcHaax https://m.edsoo.ru/7f41837¢c
59 Bonopoa.Ilonsitue o kuciorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmnoreka [JOK
' OCHOBAHHMAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1acChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHNYECKNUX COCIUHECHUH https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMmnueckas cBi3b. OKHCJINTENTbHO-BOCCTAHOBUTEIbHbIC PeAKIIHT


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

[leproanueckuii 3aKOH U
[Iepuoanueckas cucrema

3.1
XUMHUYECKHX djieMeHToB J]. 1.
Mennene-eBa. CTpoeHne aroma
XumMuyeckas CBS3b.

3.2 OKuCIUTENbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIINN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

15

68

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢



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

9 KITACC

Ne i/

Paznea 1.

11

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BewmecTBo 1 XMMHYECKHE PeaKIHU
[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX
peaxuuii

DJIEKTPONUTHYECKAS JUCCOLHALH.
XUMHYECKHE PEAKIIUU B pacTBOPAX

Hroro no paszneny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO011ast XapakTepUCTHKA XUMHUECKUX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OO0mmas xapakTepUCTHKA XUMHYECKUX
anemeHToB VIA-rpynmel. Cepa u e€
COCIMHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEJIMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
aneMeHToB |VA-rpynnsl. Yriaepoa u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(um¢posbie)
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [JOK
https://m.edsoo0.ru/7f41a636

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

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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

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

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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01Ie CBOUCTBA METAILIOB

3.2 Baxwueiinme MeTauibl U UX COSTUHEHUS

Hroro no paszneny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

4.1 BemectBa 1 MaTepraisl B )KMU3HU 4EJIOBEKA
Hroro no paszneny
PesepBHoe Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

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

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

bu6nunoreka [IOK
https://m.edsoo0.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo0.ru/7f41a636



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne
wn Tema ypoka

[Ipenmet xumuu. Poias XuMuu B 5KU3HU
yesoBeka. Tena u BemecTsa

Ilonsatue o METOJaX IIO3HAHUA B
XUMHHN

[Ipaktuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOpUU U PUEMBI
oOpailieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM)

UYucrtele BemecTBa U cMecH. CriocoOsl
paszeneHus cMecen

[TpakTrueckas padora Ne 2
«Pasnenenue cmecelt (Ha mpumepe
OUYMCTKU MTOBAPEHHOM COMM)»

ATOMBI U MOJIEKYJIbI

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB

HpOCTHe U CJIO0XKHBIC BEIICCTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

JlaTa
U3YYeHUS

02.09.2023

04.09.2023

09.09.2023

12.09.2023

16.09.2023

19.09.2023

23.09.2023

26.09.2023

30.09.2023

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/ff0d210c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d28c8

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH IOCTOSHCTBA COCTaBa BELLECTB.
Xumnueckas popmyina. BaineHTHOCTD
aTOMOB XMMHMYECKHUX 2JIEMEHTOB

OtHOocuUTeNnbHAsS aTOMHas Macca.
OtHocuTenbHas MOJICKYJISIpHad Macca

MaccoBag 101 XUMHYECKOTO
3JIEMEHTA B COEIMHEHNH

KomanuectBo BemecTtBa. Moiib.
MognsipHast macca

DdusznyecKkue U XUMUYECKHUE SIBICHUS.
XuMu4yecKas peaknud

[Ipu3Haky 1 yClI0BHsI POTEKAHUS
XUMHUYECKUX PEAKIM

3aK0H COXpaHEHUsI MaCcChl BEIIECTB.
XHUMHUYECKUE YPABHEHUS

BbruunciieHus: KoJMuecTBa, Macchl
BEIIIECTBA 110 YPABHEHUSIM XUMHUCCKUX
peaxkuuii

Krnaccugukarus XuMHIECKUX peakiui
(coenuHEeHHS, Pa3IIOKEHHS,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHnukiIonenuct. O0o0mEeHue n
cUCTEMATH3aLUs 3HAHUH

KonTtponsHast padora Nel mo teme
((BeHIeCTBa U XUMHUYCCKUC PCAKIIUN>

Bo3nyx — cmecsk razos. CoctaB
Bo3nyxa. Kucnopon — snemeHT u

03.10.2023

07.10.2023

10.10.2023

14.10.2023

17.10.2023

21.10.2023

24.10.2023

07.11.2023

11.11.2023

14.11.2023

18.11.2023

21.11.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6morexa [JOK
https://m.edsoo.ru/ff0d40c4

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e



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

22

23

24

25

26

27

28

29

30

31

npocToe BeuiecTBo. O30H

dusnueckue U XUMUYECKHE CBOMCTBA
KHCIIOpOJia (peaKIuu OKUCIICHHUS,
ropenue). [Tonstue 06 oxkcumax

CriocoOsl 1osTy4eHus KUCI0po/ia B
1ab0paTOPUN U IPOMBIIIIICHHOCTH.
[Ipumenenue kucaoposaa

TemnoBoii 3¢ ekt xumuueckoit
peaKIyu, TOHSITHE O
TEPMOXUMHYECKOM ypaBHEHHH, 3K30- U
SH/IOTEPMHUUECKUX PEAKIIHIX

TormBo (HedTh, yroiib U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €ro
MpeI0TBpAIEHUS

[IpakTuueckas padora Ne 3 mo Teme
«[Tomyuyenue u cobupaHue KHCIOPOaa,
W3YYEHHUE E€r0 CBOMCTB)

Bonopoa — anemMeHT u npocToe
BelecTBO. Haxoxxaenue B npupoje
du3nyeckre 1 XUMHUUECKHE CBOMCTBA
Bojopoa. [I[pumenenue Bogopoaa

IloHaTHE O KUCIIOTAaX U COISIX

Crioco0bI nosryueHust BOAOPOAa B
naboparopuu

[IpakTuueckas pabora Ne 4 o reme

«Ilomxyuyenue u cobupaHue BOAOPO/a,
M3YYE€HHUE €ro CBOMCTBY

25.11.2023

28.11.2023

02.12.2023

05.12.2023

09.12.2023

12.12.2023

16.12.2023

19.12.2023

23.12.2023

26.12.2023

bubmnoreka LJOK
https://m.edsoo.ru/ff0d4614

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d497a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d4790

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6morexa [JOK
https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MomnsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Beruucnenus 06béma, KonuyecTna
BELIECTBA ra3a 10 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA MU 00BEMY

Breruncnenns o06EMOB Ta30B 110
YPaBHEHHUIO PEaKIMK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOIIIEHUN T'a30B

duznueckre 1 XUMUYECKHE CBOMCTBA
BOJBI

Cocras ocHoBauuii. [Toustue 00
WHJIUKaTOpax

Bona KaK paCTBOPUTCIIb. HaCBIH_IeHHLIG
H HCHACBINICHHBIC paCTBOPLI.
MaccoBas [0 BelleCTBa B PacTBOpPC

[IpakTuueckas pabora Ne 5 o teme
«ITpuroroBieHue pacTBOPOB ¢
onpeaecnéHHON MacCOBOM J10Jei
pPacTBOPEHHOTO BELIECTBA
KontponsHast padora Ne2 o reme
«Kucnopoa. Bogopon. Boga»
Oxcuipl: cocTaB, Ki1accupuKarms,
HOMEHKJIaTypa

[Tony4yeHue u XUMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCH/JIOB

OcHoOBaHUs: COCTaB, KIaccu(pUKaIus,
HOMEHKJIaTypa

09.01.2024

13.01.2024

16.01.2024

20.01.2024

23.01.2024

27.01.2024

30.01.2024

03.02.2024

06.02.2024

10.02.2024

13.02.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bubmnoreka LJOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

o1

52

53

[Tomy4yenue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUHI

Kucnotsl: coctas, kinaccugpukanus,
HOMEHKJIaTypa

[Tomy4yenue u XuMHYECKHUE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI IIOJYUYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIACChl HEOPraHMYECKUX
COCIMHEHUI

I'eneTmyeckas CBA3b MCXKAY KiIaCCaMH
HCOPTaHNYCCKUX COE€OUHEHMI

O00011eHNEe U CUCTEMATU3ALMS
3HAaHUU

Kontponbnas padota Ne3 o treme
"OCcHOBHBIE KJIaCChl HEOPTAaHUYECKUX
coeuHeHui"

[TepBbie MOMBITKY KIACCUPUKAIIUN
XUMHYECKUX 31eMeHTOB. IloHsaTHE O
rpynnax CXOJIHbIX JJIEMEHTOB

[Iepuonnuecknii 3aKOH U
[Iepuoanueckas cucteMa XUMHUYECKUX
anemenToB 1. 1. Menneneepa

[Tepuonsl, rpyMIIbL, MOATPYIIIBI

17.02.2024

20.02.2024

24.02.2024

27.02.2024

02.03.2024

05.03.2024

09.03.2024

12.03.2024

16.03.2024

12.03.2024

16.03.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmnoreka LJOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2

bub6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ffa

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

bu6mmorexa [JOK
https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

65

Crpoenue atomoB. COCTaB aTOMHBIX
saep. M3oTonsl

CtpoeHue IeKTPOHHBIX 000JI0UEK
aToMOB 3J1IeMeHTOB [lepunoanueckoit
cucteMmsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHIECKOTO
3JIEMEHTA 110 €TI0 MOJI0KECHUIO B
Ilepuoanueckoii cucreme /1. U.
MengaeneeBa

3nauenue [lepuonnyeckoro 3akoHa
JUISl pa3BUTHA HayKu W npaktuku. J[. 1.
MenneneeB — y4€HbIN, IEAror u
rpakaHuH

DNEKTPOOTPULIATEILHOCTh AaTOMOB
XUMHUYECKHUX JIEMEHTOB

HMoHnnHas xumMuueckas CBSI3b

KoBanenTHas noJsipHas XUMHUYICCKasd
CBA3b

KoBanenTHas HCMOJISIpHAad XUMHUYCCKas
CBs3b

CreneHp OKHUCIECHUA

OKUCIINTEIIFHO-BOCCTAHOBHUTEIIbHEIC
peaknuun

OxuciIuTeIn 1 BOCCTAaHOBUTEIN

Kontponbnast padora Ne4 o reme

19.03.2024

02.04.2024

06.04.2024

09.04.2024

13.04.2024

16.04.2024

20.04.2024

23.04.2024

27.04.2024

30.04.2024

04.05.2024

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

bu6mmoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmnoreka LJOK
https://m.edsoo.ru/00ada824

bu6mmorexa [JOK
https://m.edsoo.ru/00ada96e

bu6mmorexa [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bubmuoreka [{OK
https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bub6mmorexa [JOK
https://m.edso0.ru/00adb076

bub6mmorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue atoMa. XuMHUYECKast

CBSI3b»

66 PesepBHbIii ypok. O6001IeHNE 1
CUCTeMAaTHU3aIHsI 3HAHHUHA

67 Peseprubiil ypok. O6001menne u
crucTemMaTu3aluvs 3HaHUI

68 PesepBHeiit ypok. O600mIeHNE U

CUCTEMaTHU3alus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

07.05.2024

11.05.2024

14.05.2024

18.05.2024

https://m.edso0.ru/00adb486

bubmnoreka LJOK
https://m.edsoo.ru/00adb33c

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ch?2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTtuuyeckue
n/n Bcero U3YYeHHS o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanueckuii 3aK0H.
[Tepronuueckas cucrema 1 bubmnoreka LJOK
XUMHYEeCKHX deMeHToB JI. W. 02.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubmuoreka [JOK
CBOMCTB XUMHUYECKHUX DJIEMEHTOB 1

04.09.2023  https://m.edsoo.ru/00adb6b6

MIEPBBIX TPEX MEPUOIOB

Krnaccudukanus 1 HOMEHKIIaTypa 1 bubnmoreka [JOK
HEOPraHUYECKHUX BEIIECTB 09.09.2023  https://m.edsoo.ru/00adb7e2
Bunapsl XuMHuueckoii CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTAININYECKUX PEIIETOK 11.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

I1 0 i 1 1
«IToBTOpEHUE U yrirybneHne 3HaHHHA 16.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»
Knaccudukanus XuMHIecKux 1 bub6mmorexa [JOK
peaKIuii o pa3InYHbIM MPU3HAKAM 18.09.2023  https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTU XUMHUYECKON

eakuuu. [IoHATHE O TOMOTEHHBIX U 1 bubmmorexa [JOK
PRI 23.09.2023  https://m.edsoo.ru/00adbeda
TeTePOTEeHHBIX PEAKIIHIX
[ToHsITHE O XUMUYECKOM

bu6mmoreka [IOK

paBHOBecHH. DaKTOPHI, BIUSIONINE 1

25.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XUMHYECKOM pCaknuu nu


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

MOJIOKEHNUE XUMUYECKOTO
paBHOBECHS

OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE
peakuuu

Teopus 23NEKTPOIIUTHYECKON
nucconuanyu. CHIIBHEIC U CJIa0bIe
AJICKTPOJIUTHI

HoHHbIe ypaBHEHMs peakuui

XHUMHYECKHE CBOMCTBA KHUCIOT U
OCHOBaHHI B CBETE MPEACTABICHUI
00 DIIEKTPOIUTHIECKON
JIACCOIHAIAN

XUMHU4YecKre CBOMCTBA COJICH B
CBETE MpeACTaBIeHU 00
3IEKTPOJUTUYECKON AUCCOLMALIHI

[TonsiTue o ruaponuse conen

O000I1IEHNE U CUCTEMATU3 AL
3HAHUN

[IpakTuyeckas padora Ne 1.
«Pemienune 3KcrepuMeHTaIbHbIX
3a1a9»

KonTponbnas pabota No2 mo teme
«ONEeKTPONUTHYECKas] TUCCOIHALIHSL.
XUMHUECKUE PEAKIIUU B PACTBOPAX»

OO0mas xapakTepuCcTHUKa raJoreHOB.
XUMHUYECKUE CBOMCTBA HA PUMEPE

30.09.2023

02.10.2023

07.10.2023

09.10.2023

14.10.2023

16.10.2023

21.10.2023

23.10.2023

11.11.2023

13.11.2023

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

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/00add5d8

bu6mmoreka [IOK
https://m.edsoo.ru/00add8bh?2

bu6mmorexa [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

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

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

bu6mmorexa [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

xJjopa
Xinopooaopoa. ConsiHasi KUCIIOTa,

XHUMHUYCCKUC CBOfICTBa, IIOJIYUCHHE,
IIPUMCHCHUC

[IpakTuueckas padora Ne 2 o Teme
«ITonyueHue COJISTHON KUCIIOTHI,
u3ydeHue e€ CBONUCTB»

Brluucienus 1o ypaBHeHUIM
XUMHUYCCKUX peaxunﬁ, €CJIX OJIUH U3
peareHTOB JIaH B U30BITKE

OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB
VIA-rpymribl

AnnoTpornHble MOIU(GUKALIUN CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUN
B IIpupoJie. XUMHUYECKHUE CBOMCTBA
cepbl

CepoBo10poj1, CTpOEHHUE,
(dbu3nyeckre U XUMHUYECKUE CBOWCTBA
Oxcuppl cepsl. CepHas KHCIIOTA,
¢busnvecKkue 1 XUMHYECKUE
CBOICTBA, IPUMEHEHUE

XHMMHUUYECKUE PEAKLUH, JICKALLUE B
OCHOBE ITPOMBIIINIEHHOTO CTI0c00a
IIOJTyYEHUS CEPHOU KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpYKarolleH Cpelibl COEAMHEHUAMHU
cepbl

Brruncnenne MmaccoBoU JTI0JIH BEIXOOA

18.11.2023

20.11.2023

25.11.2023

27.11.2023

02.12.2023

04.12.2023

09.12.2023

11.12.2023

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

bu6mmorexa [JOK
https://m.edsoo.ru/00ade348

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmorexa [JOK
https://m.edsoo.ru/00ade802

bubmuoreka [JOK
https://m.edsoo.ru/00adea28

bub6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6morexa [JOK


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

28

29

30

31

32

33

34

35

MPOAYKTA pPEaKIIH
OO01mas xapakTepuCcTUKa 3JIEMEHTOB
VA-rpymnmsl. A30T,
pacnpocTpaHeHHe B IpUpoae,
¢bu3nyeckue 1 XUMHYECKUE CBOICTBA
AMMuak, ero ¢puznyeckue u
XMMHYECKHE CBONCTBA, MOIyYCHHE U
MIpUMEHEHHE

[IpakTuueckas padora Ne 3 o Teme
«[lomyueHne aMmmMHuaKa, U3yueHHe ero
CBOMCTB»

A3oTHas KUCIOTa, e€ pusnueckue u
XUMHYECKHUE CBOMCTBA

Hcnons30Banne HUTPATOB U COJIEN
aMMOHHS B KaUeCTBE MUHEPATbHBIX
ynoOpeHuit. XumMuueckoe
3arpsi3HEHUE OKPYXKAIOIEH Cpebl
COCIMHEHUSIMU a30Ta

®docdop. Okcua pochopa (V) u
dbocdopHas kuciora, punvecKue u
XUMHYECKHE CBONCTBA, MOTYYCHHE

HcnonwszoBanue GocdaTtoB B
KauecTBE MUHEPaIbHBIX YAOOPEHUN.
3arpsi3HeHUE MPUPOTHON CPEIbI
dbocharamu

VYrnepon, pacupocTpaHeHue B
npupoje, Gu3nyecKrue u XuMUYecKue
CBOICTBA

16.12.2023

18.12.2023

23.12.2023

25.12.2023

25.12.2023

13.01.2024

13.01.2024

15.01.2024

20.01.2024

https://m.edsoo.ru/00adec8a

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

bubmnoreka LJOK
https://m.edsoo.ru/00adf004

bu6mmorexa [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

but6mmoreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [IOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bu6morexa [JOK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adec8a
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
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39

40

41

42

43

Oxcunsl yraepoaa, ux pusndeckue u
XUMUYECKHE CBOWCTBA.
DKoJoru4eckue npooIemsl,
cBsi3aHHBIC ¢ OKcuoM yriepoaa (1V)

YroapHas KUCIIOTa U €€ COJIN

[IpakTrueckas padora Ne 4 o Teme
"IlosryyeHue yrieKkuciioro rasa.
KauecTtBennas peakuus Ha kKapOoHaT-

n

HOH

[TepBoHavanbpHBIC TOHATHS 00
OPraHUYECKHX BEIIECTBAX KaK O
COEMHEHMX YIiaepoaa

Kpemuuii u ero coetuHeHus

[IpakTuyeckas padora Ne 5.
Pemrenne skciepruMeHTaIBHBIX 337124
o teme «BaxkHel1ne HeMeTabl U
X COSTUHCHUS

KontponsHas padota Ne3 o reme
«BaxHelmue HeMeTauIbl U UX
COETUHEHUS»

OO01as xapakTepucTuKa
XUMHUYECKHUX HJIEMEHTOB —
MeTaJuioB. MeTtajuinueckas CBs3b U
METaJNIMYECKast KpUCTAIINYECKAs
pemérka. Pu3nvecKre CBOMCTBA
METAJIOB

22.01.2024

27.01.2024

29.01.2024

03.02.2024

05.02.2024

10.02.2024

12.02.2024

17.02.2024

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

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

bubmnoreka LJOK
https://m.edsoo.ru/00ae027¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054e

bu6mmorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae0el8

bubmuoreka [{OK
https://m.edso0.ru/00ael03e



https://m.edsoo.ru/00adfebe
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
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46
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48

49

50

51

52

53

54

55

XHMHYECKHE CBOICTBA METAJIIOB.
DNEKTPOXUMHUECKUN Psift
HanpsHKEHUA METAJIOB

O0111e cnocoObl MOTyYeHHS
meTaiioB. CiuiaBel. Beraucaenus mo
YPaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEareHTOB COJEPIKUT
npuMecu

Ilonstue o KOppO31UUu MCTAJJIOB

Illenounbie MeTaJIIbI

Oxcupl ¥ THIPOKCHIBI HATPUS U
KaJIHAs

IIlenoyno3eMeEIbHBIE METAILIBI —
KaJILIIUA ¥ MarHui

Bakueiiime coeTMHEHU KaJIbINA

O000I1IEHNE U CHCTEMATHU3 AL
3HAHUN

JKEcTkoCTh BOABI U CIOCOOEI €8
yCTpaHEHUs

[IpakTrueckas paborta Ne 6 o Teme
"YKEcTKOCTh BOJBI 1 METOIBI €€
ycTpaHeHus"

AmoMuHuN

AmdorepHble CBOICTBA OKCHIA U

19.02.2024

24.02.2024

26.02.2024

02.03.2024

04.03.2024

09.03.2024

11.03.2024

16.03.2024

18.03.2024

18.03.2024

01.04.2024

bu6mmoreka [JOK
https://m.edsoo0.ru/00ael1156

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156

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

bu6mmorexa [JOK
https://m.edsoo.ru/00ael14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael14b2

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

bu6mmorexa [JOK
https://m.edsoo.ru/00ael15e8

bubmuoreka [{OK
https://m.edso00.ru/00ae1886

bu6mmorexa [JOK
https://m.edsoo.ru/00aelae8

bub6mmorexa [JOK
https://m.edsoo.ru/00aelc64

bub6mmorexa [JOK



https://m.edsoo.ru/00ae1156
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

56

57

58

59

60

61

62

63

64

65

TUAPOKCU]IA
Kemeso

Oxcupl, TUIPOKCHIBL U COJIHU JKEJIe3a
(1) u xene3a (1)

O0001IeHrE U CUCTEMATU3 AU
3HAHUHI

[IpakTrueckas padota Ne 7.
Pemenue skcriepuMeHTANBHBIX 33124
1o Teme «BaxHeie MeTalibl U UX
COETMHECHUS

Brrumcnenus mo ypaBHEHUSIM
XUMUYECKHUX PEAKITUN, €CITH OJIUH U3
peareHTOB JIaH B H30BITKE WIIH
COJICPKUT TpUMecH. Beruucinenus
MacCOBOM JIOJH BBIXOJa TIPOAYKTa
peakuuu

O0001IeHNEe U CUCTEMAaTU3 AN
3HAHHUH

KonTponbhas padora Ne4 no teme
«BaxuHelmue MeTamibl 1 UX
COETUHEHUS

BemectBa u matepuainsl B
MOBCEAHEBHOM KM3HU YEJIOBEKA
XUMUYECKOE 3arpsi3HEHUE
OKpYXKaroIle Cpeabl

Ponb xumum B peniennu
9KOJIOTUYECKUX TTPOOIeM

06.04.2024

08.04.2024

13.04.2024

15.04.2024

20.04.2024

22.04.2024

27.04.2024

29.04.2024

04.05.2024

06.05.2024

11.05.2024

https://m.edsoo.ru/00aelc64

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

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

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

bu6mmoreka [IOK
https://m.edso0.ru/00ael1750

bub6mmorexa [JOK
https://m.edso0.ru/00ae3f50

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae4270

bu6mmorexa [JOK
https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1c64
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

PesepBHeIil ypok. O600mIeHHE U

06 crucTeMaTu3alvs 3HaHUN

67 PesepBubIil ypok. O6001eHNE 1
CUCTeMaTH3all¥sl 3HAHUH

68 Peseprubiil ypok. O6001eHuE 1

cUCTeMaTHu3alusd 3HaHUUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

13.05.2024

18.05.2024

20.05.2024

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

bubmnoreka LJOK
https://m.edsoo.ru/00adb33c

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9ch?2



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

» Xumus, 8 xinacc/ Pymsutuc I'.E., ®enpaman O.I"., AkiimonepHoe o011eCcTBO
«3marensctBO «IIpocBemenue»

» Xumus, 9 xknacc/ Pymsutuc I'.E., ®enpaman @.I"., AkuronepHoe 00111eCTBO
«3narensctBO «IIpocBemenue»

METOINYECKHUE MATEPUAJIBI AJ151 YUUTEJIA
Bsenute

1. I'abpuensu O. C., Bockob6oiinukora H. I1., SlmrykoBa A. B. HactonpHast kaura
yuuTens. Xumus. 8 KiI.: Metonudeckoe nocodue. - M.: JIlpoda, 2021.

2. Tl'abpuensu O. C., SmykoBa A. B. Tetpanp 1yist 1aG0paTOPHBIX OMBITOB U
npaktudeckux padot. 8 k. K yuebnuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. ['abpuensina
«Xmmusy. 8 xkiace / O. C. 'abpuensa. — M. : JIpoda, 2021. — 109.

4. I'abpuensia, O. C. Metoauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumus». 9 xknace / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 108.

5. XuMmus : TexHosiornueckue kapTol K yueouuky O. C. 'abpuensna «Xumus. 8
KJacey : Meroauueckoe nmocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. XuMmus : TexHosornueckue kaptol kK yueonuky O. C. I'abpuensina «Xumus. 9
KJacey : Meroauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 xi1.: KonTponsHbIe 1 TpoBepoyYHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Jlpoda, 2022. nannasie

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

http://www.chemnet.ru Tazera «Xumus» u caiit i yuutens «5 uay Ha ypok
XMMHUN

http://him.1september.ru Eaunas xomtekmus IIOP: TIpeamerHas KosuteKius
«XHAMUS

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcniepuMeHTh: Xumus. Komnekius Poccuiickoro o61ieo0pa3oBaTeIbHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickast onmumIuaia mKoJIbHUKOB 0 XUMUH
http://chem.rusolymp.ru Opranudeckasi XuMusi: 3JIEKTPOHHBIN YICOHUK TSI
CPETHEH IKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpeITHII KOJIISIK: XUMUS
http://www.chemistry.ru JluctaniinoHHast OJIMMIIHA1A 10 XUMHH:
TEJICKOMMYHUKAITMOHHBIH 00pa30BaTeIbHBIA IPOSKT
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