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IMNOACHHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOMN MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QenepanbHON pabodeid MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIUU MPENoAaBaHusi y4eOHOTo npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo Xxumuu JOa€T TpEACTaBICHHUE O LENAX, OOIIed cTpareruu
OOy4YeHHMs, BOCIHTAHHMS ¥ Pa3BUTUSA OOYYAIOIMUXCS CpPEICTBAMH Y4eOHOTO
npeameTa, YCTaHABIIUBAET 00s13aTeNIbHOE IpEAMETHOE coJiepKaHue,
peaycMaTpUBaeT paCIpEeleIeHue €ro Io KilaccaM M CTPYKTYpHUPOBAaHHUE 10
pazieliaM M TeMaM IMPOrpaMMbl IO XHMHHU, OINPEIENseT KOJWYECTBEHHBIE W
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEI0BAaTEIbHOCTh  U3YYEHHUS] XHUMUU C YYETOM  MEXIOPEAMETHBIX 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 OO0IIEro oOpa3oBaHusl, a TaKxke TpeOOBaHUM K
pe3yabTaraMm oO0y4YeHHUs] XUMUU Ha YPOBHE LieJIed U3yUYeHUs MPEeAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEILHOCTH OO0yYaromerocs MO OCBOCHHIO
y4eOHOT0 CO/Iep>KaHMUS.

3HaHUWE XUMHHM CIYXUT OCHOBOM uisi (OPMUPOBAHUS MHUPOBO33PEHUS
00yy4aroIerocsi, €ro MpeAcTaBICHUA O MAaTEPUAIbHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpPYEMbIe XHMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPUPOJE, O MyTAX PEHICHHUS TI00aIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEOBEUECTBA — CBHIPbEBOM, SHEPrETUUYECKOM,
MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3ydyenne xumun:

CIIOCOOCTBYET  pealm3alid  BO3MOXKHOCTEH  JJii  CaMOpas3BUTHUS |
dbopMupoBaHUs KyJIbTYPbI JUYHOCTH, €€ 00I11Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHWE MBINUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4Yaromuxcs, HABBIKOB HMX CaMOCTOSITETbHOM Yy4yeOHOM  JIeSITEIBHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEJOBATCIIbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MTOBCEIHEBHOM KM3HH, TaK U B MPO(HECCHOHAIBHOM JICITEIIHHOCTH;

3HAKOMHUT €O CHEeHU(PUKONW HAYUYHOTIO MBIIUJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
9TanoM B (JOPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJArOIINXCS,;



cioco0CTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIaJl B 3KOJOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHple HampaBiieHHs B OOyYEHMM XMMHUHU OOECHEeYMBAIOTCA CIELH(PUKON
COJlep)KaHUsl ~ y4eOHOTro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEeAaroruyecku
aJlalTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IIero 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOMIMMHCS CHUCTEMbI IMEPBOHAYABHBIX MOHSATHI XUMHUHU, OCHOB
HEOPraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX TOHSTUN
OPTraHUYECKON XUMMUHU.

CtpykTypa copepaHus MPOTPaMMbI IO XMMHUU CPOpPMUpOBaHA HAa OCHOBE
CUCTEMHOIr0 moaxoja K €€ m3ydeHuro. ConepkaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUH O XUMUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMbI IOHITUI O XUMUYECKON
peakuuu. OOe 3TH CHUCTEMBbl CTPYKTYPHO OPraHM30BaHbl MO MPUHLHITY
NIOCJIEOBATENBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEACTABICHUMN
Pa3HOro ypOBHS:

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

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

— YUYEHUS O CTPOECHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeacTaBleHU 00 AIEKTPOJUTUYECKON JOHCCOLMAllMd BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HaAHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEIOBATENIBHO OT OJHOTO
YPOBHSL K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOICTB, CTPOEHHUS U BO3MOXKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJYyYEHHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEICTABIICHUS O XMMHUYECKOM COCTABISIONIECH HAyYHOUW KapTHUHBI MUpPA B JIOTHKE
e€ CHCTEeMHOW MpPUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3yueHune XMMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUM W3 paHee W3YUYEHHBIX YUYeOHBIX NpeaMeToB: «OKpyKalomui MUY,
«buomorus. 5—7 kimacce» U «dusnka. 7 Kiacey.

[Ipy wu3yyeHUH XUMUM TPOUCXOJUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBIL.
3amaya y4yeOHOro IMpeaMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJOKEHUH,
JOCTYIHBIX O0000IIEHH MHMPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B



npUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWs TP W3YYCHUW BEIIECTB U
XUMUYECKUX PEaKIui, B HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWU B Yy4eOHO-TIO3HABATEIbHONM W y4eOHO-HCCIIeIOBATEIbCKON
NEATENHPHOCTH, OCBOCHHMHM TPAaBMJI 0O€30MacHOrO OOpalieHuss ¢ BEHIECTBAMH B
TOBCEIHEBHOM KU3HMU.

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

— (dopMuUpOBaHHE WHTCIUICKTYaIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO PEIICHUH,
CTIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HaNpaBJICHHOCTh OOYyYCHHS Ha  CHCTEMAaTHYECKOEC IPUOOIICHUE
OOy4JaromuXcs K CaMOCTOSITEIHHOW MO3HABATENHLHON EATEIbHOCTH, HAyYHBIM
METOJaM TIO3HAaHHS, (HOPMHPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH,

— o0ecIieueHNe YCI0BUM, CITIOCOOCTBYIOMINUX MPHOOPETEHUIO 00yJarOIIIMHUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, IMMO3HAHUS W CaMOTIO3HAHHUSA, KITFOYCBBIX
HABBIKOB (KIJIFOUEBBIX KOMIICTCHIIM), WMCIOIINX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB ICATCILHOCTH;

— ¢opMupoBaHue 0OmEeld (YHKIIMOHATBPHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMCHHA OOBSCHITHP W OICHUBATH SBICHUS
OKPYXAIOIMEro MHUpa, WCTOJb3YysS 3HAHUS W OTBIT, MOJYYCHHBIC MPH H3YUCHHH
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpoOJeM B TOBCETHEBHOW KU3HU U
TPYZIOBOM JEATEIbHOCTH;

— ¢opMmupoBaHHEe Yy OOYy4YalOIIUXCAd TYMAaHHUCTHYECKUX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH IKOJIOTHYECKHU
IIEJIeCO00Pa3HOro TMOBEJICHUS B OBITY M TPYAOBOH JEITCIHHOCTH B IIEISIX
COXPaHEHUS CBOCTO 3/I0POBbS M OKPYKAIOIICH MPUPOTHON CPEJIbI;

—pa3BUTHE MOTHBAIMK K OOYYCHHIO, CIMOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTIMTAaHWIO HA OCHOBE YCBOCHHMS OOIIEYCIIOBEYSCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPO(HIIS M HAMpPaBICHHOCTH NabHEUIIETO
00yUYeHHUS.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YEHUS XHUMHH Ha YPOBHE
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 HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YENOBEKa. XUMHS B CHCTEME HayK.
Tema u BemectBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTohax MO3HAaHHS B XUMHUU. UMCThIE BELIECTBA U CMECH.
CriocoOnI pa3zesneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JeMEHTbl. CHMBOJBI XUMHUUYECKUX
aeMeHTOB. [IpocThie U ClIokKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmysna. BajaeHTHOCTb aTOMOB XHUMHYECKUX SJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENIbHAasT aTOMHas Macca.
OTHOcHUTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas 0Ji1 XMMHAYECKOTrO 3JIEMEHTa B
COCIUHCHUMU.

KommuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsi3b KOJIMYECTBA,
Macchl MU 4YHCJIa CTPYKTYPHBIX eAWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

du3nyuecKkre U XUMHUUYECKHUE SIBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BeIIECTB. XHUMHUUeckue ypaBHeHus. Knaccudukarus
XUMHUYECKUX PEAKIUM (COETMHEHMS, Pa3JI0KEHUS, 3aMEIlIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY0M, mpaBUiiaMu pabOTHl B JaOOpaTOPUU U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYIOBAHUEM, U3YUCHUE U OMHCAHUE
(bu3HYeCKMX CBOWCTB O00pa3IOB HEOPTraHWYECKHX BEMIECTB, HAOIOJACHUE
dbusnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAaHHUE caxapa B CTYIIKE,
KUIICHHE W KOHJCHCAIMS BOJbI) U XUMHYECKUX (TOpPEHHE CBEYM, MPOKATMBAHUE
METHOM TPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasnokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUE THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoJIeiicTBHE Xxele3a ¢ pacTBopoM conu meau (11),
W3YUYEHHUE CIIOCOOOB pa3/ICICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMSA, XpoMaTorpadus, mpoBeeHUE OYMCTKU MOBAPEHHOU
COJIU, HAOJIOJIEHWE U  ONHWCAHWUE  pPe3yJIbTaTOB  MPOBEJICHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUSI MACChl, CO3JaHUE MOJIeNed MOJIEKYJI
(I1apocTepKHEBBIX).

Ba:kHeiilue nmpeacTaBuTe/ M HEOPraHMYECKHUX BEllECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3imeMEHT U mpocToe
BemecTBO. HaxoxmeHuwe kuciaopoaa B Tpupoae, (U3HUECKHE W XHUMHYCCKUE
cBoiictBa (peakuuu rtopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYCHHST KUCTopoAa B J1aboOpaTopuud W TPOMBINUICHHOCTH. KpyroBopor
KHciopoza B mpupoje. O30H — aJIoTponHas MOAU(PUKAIINS KUCIOPOIaA.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKME pEaKIUu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3/lyXa, YCWICHHE TapHUKOBOTr0 3 (eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bonopon — snemeHT m mpocrtoe BemecTBo. Haxoxxnenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIO0COObBI
noxyuyeHus. Kucnotsl u conmu.

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

dusnyeckue CBOMCTBA BOAbL. Bojga kak pactBoputesb. PacTBOpHI.
HacpllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. (OCHOBaHUSI.
Ponp pacTBOpOB B IpUPOJZI€ U B KU3HU 4yeloBeka. KpyroBopor Boabl B IPUPO/IE.
3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuanl. Kiaccudukanus
OKCHJOB:  coyieoOpa3yromie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpasyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrne okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMmeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHOBaHUU. [lonydeHne OCHOBaHUN.

Kucnotsl. Knaccudukamus kucnor. Homenknatypa kucinoT. Ousndeckue u
XUMHYECKHE CBOMCTBAa KHCHOT. Psg aktuBHoct metamnoB H. H. bekerosa.
ITony4yeHue KUCIIoT.

Conu. Homenknatypa cosieil. @U3nyeckue U XMMHYECKUE CBOMCTBA COJE.
[lonyuenune comnen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEpKaHUs KUCIOpoAa B BO3yX€, MTOIyYEHHUE,
coOuMpaHue, pacmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOJICHHE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHWE C oOpa3laMu OKCHUIIOB U
ONHMCAHWE WX CBOMCTB, MOJY4YEHUE, COOMpaHHE, pAcCHO3HABAHUE W M3yUYCHHE
CBOWMCTB BOJI0po/ia (TOpPEeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcugaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEW PACTBOPEHHSI BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOAEHUCTBUE BOJIbBI C METAJIJIAMHU
(HatpyeM ©  KajiblMeM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



ucciaeoBaHue oOpas3llOB HEOPraHMYECKHX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HAOJII0ICHNE M3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
uzydyeHue B3aumojeiicTBus okcuga menu (I1) ¢ pacTBopoM cepHON KHUCITOTHI,
KUCJIOT C METaJIaMHM, PEaKIU{d HEeUTpalIu3aluu, IOJyYEeHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOI0 METaJla JPYTHMM M3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTAIBHBIX 3a/lad N0 TeMe «BaXHEeWIne KIIACChl HEOPraHUYECKHUX
COCIMHEHUI.

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

[lepBbie TOMBITKM KIACCH(DUKAIIMN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpPhIE 00pa3yroT aM(pOTEPHbIE OKCHJIbI
Y TUJPOKCUBI.

[lepnognueckuii 3axoH. [lepuoandeckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuomnas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepuoguueckout cucrtembl xumuueckux 3nemMeHToB [[. . Menneneea. [leprobl
u rpynnsl. DOuznyeckuil CMBICI IOPSAAKOBOIO HOMEpA, HOMEPOB IIEpUOaA U
IPYNIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3otonsl. Dnektponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TEepBhIX 20 XHUMHYECKHUX  DBJIEMEHTOB
[Tepnonnueckonn cucremsl [[. WM. MenneneeBa. XapakTepuUCTHKAa XMUMHUYECKOIO
AJIEMEHTA IO €ro MoJIoKeHUIo B [leprnoanueckon cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS pajnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYNIaM U NEPUOAAM.

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

Xumuyeckass cBs3b. KoBajieHTHast (TMOJIIpHAsT YW HEMOJISIPHAs)) CBSI3b.
DNEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAasI CBSI3b.

Crenenp  okucieHud. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporniecchl OKMCIEHNS U BOCCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiiuy pazioKeHHsI, COSUHEHU).

Mesicnpedmemmuuie ceasu



Peanmu3anpsa MeXnpeIMETHBIX CBS3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYIIECTBISICTCS 4epe3 HCIOJBb30BaHUE KakK OOIMHUX eCTeCTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJISl OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0mue ecTecTBEHHO--HAYUYHbIE TTOHATHS: HAy4YHBIM (pakT, rUroTesa, Teopusl,
3aKOH, AaHalu3, CHHTe3, KiIaccupukalus, NEePUOJAUYHOCTb, HAOJIIOJEHNUE,
AKCIIEPUMEHT, MOJICITUPOBAHHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

dusuka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOMBI, PAANOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3apsll, BEUIECTBO, TEJO,
00BbEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (PU3HMYECKUE BEIMYUHBI, €AUHUIIBI
HM3MEpEeHMs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buomorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpaIbl, TOPHBIC IOPOIHI,
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
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TEPUOAOB, Kaus, KalblUid M HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHUEM »3JIeMEHTOB B llepuoanueckoi
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CtpoeHue BelIecTBa: BUJIbBI XUMHYECKOW CBA3U. THUMBI KPUCTAIIMYECKUX
pELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTAUNIMYECKON PEMIETKU U
BHJIa XUMHYECKOU CBS3H.

Krnaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYCCKHE
CBOMCTBAa BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJlaccaM HEOPraHUYeCKHUX
COCJIMHEHUM, TeHETUYECKas CBSI3b HEOPraHMUYECKUX BEIIECTB.

Knaccudukaiys XuMUYECKUX PEaKIUi MO pa3IuYHbIM IPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHECHHUIO CTEIECHEH OKUCICHUS XHMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YY4aCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYECCKHE
ypaBHEHUS.

[lonatne o ckopoct XuMUuyeckor peakiuu. [loHstue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe O TOMOTeHHBIX M TeTEePOTCHHBIX
peakuusax. [lonarue o katanmsze. [loHsITHE O XMMHYECKOM paBHOBECHHU. DAKTOPHI,
BIIMSIFOIINE HA CKOPOCTh XMMHUYECKOW PEAKIUU M TMOJIOKECHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJICKTPOHHBIM  OajaHc
OKHCJIUTEILHO-BOCCTAHOBUTEIILHOM peaxKuum. CocraBneHnue YPaBHEHUM



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

Teopust ANEKTPONIUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M JMCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUAAMU
xuMuueckoit cBsa3u. Crenenp aucconyani. CUIIbHbIC U CITa0bIe DJICKTPOJIUTHI.

Peakiiun nonHoro oOMeHa. Y cioBusi MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHbIE HOHHBbIE YypaBHEHHUs peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHWW W COJIGM B CBETe TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nucconmannu. KadecTBeHHbIE peakiui Ha MOHBI. [IoHATHE O TUAPOIU3E COTIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJENISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB W HEMETAUIOoB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), HCCIEOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPONPOBOIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa TUCCOIMALMM KHUCIOT, IIEJIOYEe U  COJIeH
(BO3MOXKHO  HCIOJIb30BAaHHE BHJAEO MaTepUaloB), IMPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ MPU3HAKU  TPOTEKaHMs]  Peakiuuid  HOHHOTO  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHUE Tas3a, oO0pa3oBaHHWE BObI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3oKeHUs, COSUHEHHUS), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIBIO KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pElICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4.

HeMeTaibl U MX coeIMHEHU S

OO6mass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoOreHoB. XHMHYECKHE CBOWCTBA HA TMpUMEpPE  XJopa
(B3aUMOJICHICTBHE C METaJIaMH, HEMETaUIaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CongHasi KMCIIOTa, XMMHUYECKUE CBOICTBA, MOJydY€HHUE, NpUMEHEeHHue. JlelicTBue
XJOpa M XJIOPOBOJOPOAA HAa OpPraHU3M YeEJIOBEKa. BakHeWIne XJIOpUIbl U HX
HaX0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka ameMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTerneHu okucieHus. CTpoeHue M (PU3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U Cephbl. AJIJIOTPOITHBIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. Xumuueckue cBoiicTBa cepbl. CepoBO0OpOJ, cTpoeHue, GU3UYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCJIOTHBIX OKCHJIOB.
CepHast kuciiora, (Qu3MUeCKHe W XUMHYECKHME CBOMcCTBa (00ImME Kak
NpeACTaBUTENd Kjacca KHCIOT W crheuu@uyeckue). XUMHUYECKHE pPEaKIuH,
JeXKanMe B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJyYeHUs] CEPHON KHUCIIOTHI.
[Ipumenenue cepHo KUcaoThl. COMM CEpHOM KMCIIOTBI, KAYECTBEHHAS PEAKLUs Ha



cyabdaT-uoH. Haxoxnenune cepsl u €€ COCOUHEHHA B MPHUPOAE. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSMHU cepbl (KHUCIOTHBIE HOK[IH,
3arpsi3HeHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

OOmas xapakrtepuctuka 3aeMeHTOB VA-rpymnmbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
(du3nueckre U XUMHYECKUe cBoicTBa. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nueckre U XUMUYECKHUE CBOMCTBA, MOMydYeHue u nmpuMeHenune. Com aMMOHHS,
ux pU3NUECKUe U XMMUYECKHEe CBOWMCTBA, MpUuMeHeHre. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ ToyueHue, (PU3nYecKue M XUMHUYECKHE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kilacca KHUCIOT U cruenuduueckue).
Hcnonp3oBaHne HHUTPATOB H COJICM aMMOHHUSI B KadyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. XMMHUECKOE 3arpsA3HEHHUE OKPYKalOLEl Cpelibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
ajutoTponHbeie Mogaudukanuu gocdopa, GuznUeckue M XMMHUYECKHE CBOWCTBA.
Oxcua pocdopa (V) u pochopHas kuciora, puznueckue 1 XuMUUECKUE CBOMCTBA,
nonyuyerue. Mcmons3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

Ob6mas xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEepHblE  CTEMEHU  OKHUCJIECHHUS.  YIJIEepojA,  aJIOTPOIHBIE
MoAu(pUKALIUKM, paCPOCTpaHEHHE B TpuUpone, (Quznueckue U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupoje. Okcuabl yriepojaa, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHHE U TPUMEHEHUE. JKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriepoaa (IV), rumore3a riaoGanbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addext. YronpHas Kuciaota u €€ coyu, uX PU3NUecKue U XMMHUYECKHE CBOMCTBA,
MOJIy4eHHEe W TpuMeHeHune. KadecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauagbHbBIE MTOHITHS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COSAUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie WMCTOYHUKUA YTIIEBOJAOPOAOB (Yyrojib, NPHUPOAHBIA Ta3, HE(DTH),
NPOAYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsaTHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OCIKaxX, YIJIEBOAaX — U UX
poiii B OKM3HM 4eloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHUN.

Kpemnuii, ero ¢usumyeckue W XUMHYECKHE CBONCTBA, IOJyYEHUE H
npumeHenue. CoenuHeHHs KpemMHHs B mpupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (V) u xpemuueBor kucinore. CUIMKATBl, X UCIOJb30BaHUE B
OBITY, B MPOMBIIUJICHHOCTU. BakHellne CTpouTeabHbIE MaTepHUallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 0€30MacHOrO MCIOJIb30BAHUS
CTPOUTEINIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TIPOTEKAHMs, OMBITHI, OTpaxKarolyue (PU3NUYECKUE M XUMUYECKHE CBOWMCTBA
rajoreHOB M HUX COEIWHEHUIN (BO3MOXXHO HCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl U €€  CcoeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), HAOJIOACHUE Tpollecca OOyIIIMBaHUS caxapa Mo JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
paz0aBIEHHON CEPHON KUCIIOTHI, MPOBECHNE KAaUeCTBEHHON peaKiny Ha CyJbdar-
WOH W HaOJI0JieHHWEe TpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUYECKUMU
cBoiicTBaMu azora, ¢ochopa U HUX COCIAUHEHUHU (BO3MOMKHO HCIOJIb30BAHKE
BUJIEOMATEPHUAITIOB), 00pa3liaMu a30THBIX U (ochOpHBIX ya0OpeHUi, NOJydYeHHUe,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOIMCTB aMMHaKa, I[POBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U (ochaT-uoH U U3yueHHe MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), U3y4YeHHE Moenen
KPUCTANIMYECKUX pEIETOK anMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMJIEHUE C
MPOILIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MojydeHue, coOupaHue, pacro3HaBaHUE M U3yUCHUE
CBOICTB YIJIEKMCIIOrO ra3a, MpOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4 1o TeMe «BaxxHeume HeMeTaibl U UX COEAUHEHUSD.

MeTaqibl 4 MX coeTMHEHUS

OO01mas xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAHUHU
uX TmonoxeHus B Ilepmoamueckod cucrtemMe XuMHYecKux daeMeHtoB JI. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaJUioB. MeTayndeckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTANIMUECKass  pelI€TKa.  JJIEKTPOXUMUYECKUH  psAll
HaIpspKeHU MeTauioB. u3znueckne U XMMUUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl mosydeHus: MeTayyioB. [loHATHE O KOpPPO3UMM METAIJIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYTYH, AIOPATIOMUHUMH,
OpoOH3a) ¥ UX MPUMEHEHUE B OBITY Y MPOMBIIIIEHHOCTH.

[llenounsle mMeTasbl: nonoxenue B Ilepuognueckon cucreme XUMHYECKUX
anemeHToB JI. . MenaeneeBa, cTpo€HHE UX aTOMOB, HaXOXJIECHHUE B IPUPO/IE.
dusnyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUibl U



TUOPOKCUABl HaTpus W Kanusa. [IpuMeHeHune IIeNOYHBIX METaII0OB MU X
COCIMHEHUM.

[[lennoyHO3€MENbHBIE METAJUIBI MAarHUil M KaJbIMH: TIOJIOKEHHE B
Ilepuonnueckoi cucreMe xumudeckux diemeHToB [[. V. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B npupoae. PU3nUecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. Baxnelmume coequHeHHs] Kaublus (OKCHUJ, THUIAPOKCHUI, COJIN).
KécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHUN: TIoJiokeHue B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CTpoeHUE aToMma, HaxOXIAeHHUE B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTlOMUHHSI. AM(POTEpPHBIE CBOMCTBA OKCUAA U TMAPOKCHUIA
AJIOMUHUSL.

Keneso: monoxenue B [lepuoandyeckoi cUCTEME XMMHUYECKUX 3JI€MEHTOB /1.
N. MeHneneeBa, CTpOECHHE aTOoMa, HAaXOXJeHUE B mnpupoae. dusznueckue u
XUMHUYECKHEe CBOMCTRBA xkene3a. OKCUIbI, TUIPOKCUIBI U coin kene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMi METAJIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3y4€HHE PE3yJbTaTOB  KOPPO3UHU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHUAIIOB),
WCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, TPOLECCA TOPEHHUS XKEIe3a B KUCIOPOJIE
(BO3MOKHO  HCHOJIb30BAHUE  BUJIEOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMi HAa WOHBI: MarHus, KajJblUs, AIIOMUHUA, IMHKA, JKeJie3a
(I u xenesa (1), meau (1), HaOMIOACHKME W ONKMCAHUE MPOIIECCOB OKPAITMBAHMS
IJJaMEHH MOHaMU HATpus, KaJus U Kaiabluad (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCCIIEIOBAHNE aM(OTEPHBIX CBOWCTB TMAPOKCUAA ATHOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxnelmue
METaJUIbl U KX COCTUHEHUS».

XuMus M OKpPYKAKOLIAA cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCIOJIb30BAHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. IlepBas momomib mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKarIleh cpeibl (MpeaeiabHas JIO0MmyCcTUMAast
KOHIIEHTpaius BeilecTs, nainee — [1J1K). Poias xumuu B pemieHnu 3KoJI0THYECKUX
mpooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIE
MaTepHaibl).

Mesrcnpeomemmunie ceasu



Peanmu3annsa MeXnpeIMETHBIX CBSI3€M INpU WM3YYEHHMM XMMHM B 9 Kiacce
OCYILECTBIISICTCSl 4epe3 HCIOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYUYHBIX
HNOHATUMN, TaK U MOHATUH, SIBJISIFOIIUXCS CUCTEMHBIMH JIJISl OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'0 LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKoOH,
TEOpUsl, aHalu3, CHUHTE3, KIACCU(PUKALHNS, TMEePUOJAUYHOCTh, HAOIIOIECHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IAPHUKOBBIN
s PeKT, TeXHOIOTHS, MaTePUAIIBI.

®duzuka: MarTepusi, aToM, OBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TONbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKUN 3aps, MPOBOJHHKH,
HOJYIPOBOJHUKH, JUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yA00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

['eorpagus: armocdepa, ruapocdepa, MUHEPaTbl, TOPHBIE MOPOJBL,
MOJIE3HbIE HCKOIaeMbIE, TOTUIMBO, BOJHbBIC pPECYPCHI.



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

JINUHOCTHBLIE PE3YJIbTATHI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUS TMPOrPAMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHus JOCTUTAIOTCS B XOJ€ OOy4YeHUs XUMUHM B €IMHCTBE y4eOHOW U
BOCIIUTATEJIbHOM JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMH POCCUHUCKUMU
COIIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWIaMH W HOPMAaMHU TMOBEACHUS M CHOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYarOIINXCSl.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaroOlIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
paclIMpeHne ONbITA IESITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOI'0 OTHOILLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
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)rpamaaHCKOro BOCIMTAHUS:

NPEACTABICHUS O COLUMAJbHBIX HOPMAax M MOpaBUiIaX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIEAOBATENBCKOW, TBOPYECKOM M JAPYIHX  BHAAX
NEeSATETPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JEATEILHOCTH TpPHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpoIlecCe HITOM Y4YEOHOM NESITEIHbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHUE W TOCTYIIKM CBOMX TOBApHUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUMN MOCTYIKOB;

3)IIeHHOCTH HAYYHOTI'0 MO3HAHUA:

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

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHbIE HA TOJIyYEHHUE HOBBIX 3HAHUM MO
XUMUH, HEOOXOJMMBIC i OOBSCHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHU,
NO3HABATEJbHOM, MH()DOPMAUMOHHOW M YHUTATEIIbCKOM KYyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPATYypOl, IOCTYHNHBIMH TEXHHUYECKHUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JI0OO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €aMOOOpa3OBAaHMIO, MNPOEKTHOM M MCCIEI0BATEIbCKON
NEeSATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHHUS B
JanbHEHIIeM;

4)popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HENPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT0MIsl, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJNIONEHUS TIPaBWJI OE30MaCHOCTH TMPU  OOpamieHuu ¢
XUMHUYECKUMHU BEUIECTBAaMH B ObITY U pealbHOMN KU3HH;

S5)Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3YUEHHUIO Ipodeccuil u Tpya pa3iIuyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TPYIJOBOM NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAHUN 10 XUMHUHU, OCO3HAHHBIN BBIOOP
WHIMBUYyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHusl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEemHON NpodhecCUOHATBHON AESTENbHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTUPOBATHCA B MPO(HECCUOHANBHON CPEE;

6)3K0J10rM4eCcKOro BOCIIMTAHMSA:

HKOJIOTUYECKU 1IeJIeCO00pa3HOE OTHOIIEHHWE K MpPHUPOJE KaK MCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHKUE LIEHHOCTU 3/I0POBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHHUS
paBuJI 6€30MaCHOTO MOBEACHUS MPU PadOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOKAIOLINX 3/I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMHUHU, IS
pELIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXaIOLEH MPUPOIHON CPeo, I MOBBIIIEHUS
YPOBHSL ~ 3KOJOTHYECKOW KYyJIbTypbl, OCO3HaHUS TIJ00AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MpoOJIeM M MyTeH MX pEelIeHHs MOCPEACTBOM METOJ0B XHMMH,
HKOJIOTMYECKOTO MBIILICHUS, YMEHHUSI PYKOBOACTBOBAThCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIMATILHOM MPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeTranpeaMETHBIX PE3YJNbTATOB BBIACISAIOT 3HAYUMbIE JUIS
(GopMupOBaHHsS MHPOBO33PEHHUs OOIIEHAYy4YHbIE MOHATHS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U APYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 ATUX MPEAMETOB (POPMUPOBATH NPEACTABICHUE O LIEIIOCTHOM



HAay4YHOUW KapTUHE MHUpPA, U YHUBEPCAIbHbIC YueOHbIE JeCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJISTHBHBIE), KOTOpPBhIE 00€CIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBbIE Y4eOHbIe 1eHCTBUS

ba3oBble 1ornueckue aefcTBU:

YMEHHUSI HKCIMOJb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS TP OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XUMHUYECKUX TMOHSTHM (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKU, yCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMU TOHSTHUSMH), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTJICNbHBIX (PAKTOB U SIBICHUM, BIOMPATh 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),
JieJaTh BBIBOJIBI M 3aKJIFOUCHUSI;

YMEHHUE TMPUMEHSATH B TIPOIECCE€ TNO3HAHMUS MOHATUS (TIPEAMETHBIE W
METaNpeIMETHBIE), CAMBOJINYECKHE (3HAKOBBIE) MOJIETHU, UCIIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIHUPOKO MPUMEHSIEMbIE B XUMHUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUU 3HaK (CHMMBOJ JJIEMEHTa), XuMudeckas ¢GopMmyna U ypaBHEHHE
XUMHUYECKON peaklny — MPU PelIeHUH YyuyeOHO-TI03HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUU,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBA3UM U
MPOTUBOPEUHS B U3yUaEMbIX MPOIECCaX U SBJICHUSIX.

Ba3oBble ncciaenoBare/ibCKue 1eiicTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH 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 OTMBITA, HCCIIEOBAHUS, COCTABIATh OTUET
O MpojieaHHOoM pabdoTe.

Pa6ora ¢ unpopmaunmeii:

YMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTYIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsl  JIUTEpaTypa XUMHYECKOIO COJEpKaHUs, CIPABOYHbIC
nocoOusi, pecypchl WHTepHEeTa), KpPUTUYECKH OICHUBATH MPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO UH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3Iu4yHble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpMAIlMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HaBaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO TUIIA, MPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATh ONTUMAIbHYIO (POpMY MpeAcTaBiIeHUS HHPOPMaLUUA U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4yd HECJIOKHBIMU CXEMaMH, JuarpamMmamy,
apyrumu ¢popmamu rpaduKu U UX KOMOWHALMAMU;

yMEHUE UCIOJIb30BaTh MW AaHAIM3UpoOBaTh B Ipolecce Yy4eOHOH U
UCCJIEI0BATENbCKON JEATENBbHOCTH MH()OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO35IMCTBA W TPAHCIIOPTA HA COCTOSIHUE OKPYXKAKOLIEH MNPUPOTHOU
CpEBbl.

KoMmyHuKaTHBHBIE YHHBepPcaibHbIe YUeOHble 1eliCTBUSA:

yMEHUSl 3a/laBaThb BOMPOCHl (B XoJe Auanora W (Wiau) JOUCKYCCHM) IIO
CyliecTBy  oOCyXJaemMol  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEIJIOKECHHS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEIOKEHHOM 3a1a4H;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yibTaThl  MO3HABATEIBHOM
NEeSATENbHOCTH B YCTHBIX W THHUCBMEHHBIX TEKCTax; JieJaTh MPE3eHTAIUI0
pe3yIbTAaTOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (JaOOpaTOPHOIO OIbITa,
nabopaTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEMIECTB, y4E€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIBHOM M MCCIIEJOBAaTEIbCKOM  JACSATEIBHOCTH NP PELICHUU
BO3ZHMKAIOIIUX TpOoOJeM Ha OCHOBE Yyu€Ta OOIIMX HHTEPECOB M COTrJIacOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALMUS
COBMECTHBIX JCHCTBUH, OIpEACIICHHE KpPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJTHEHHOH pabOThI U JApyTHE).

PerynsiTuBHBIE YHMBepcaJlbHbIe Y4eOHbIe 1eCTBHA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BbIOMpaTh Hanboee 3pPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT YUeOHBIX U
NIO3HABATENBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABISTh WJIH KOPPEKTHPOBATh
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU  BBINOJHEHUM 33JaHAM C Y4ETOM
MOJIYYEHHUsS] HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYECHHOTO PE3YJbTaTa 3asABICHHOM LEINW, YMEHHUE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbl€ B YCJIOBUH 3aJaHU.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPE3yJbTATOB [0 OCBOCHHIO 00S3aTEIHHOTO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue Uil TPeAMETHOW oOmactn  «XUMHS», BUIBI
JNEATEIbHOCTH [0  MOJYYEHUID HOBOIO  3HaHWs, €ro HHTEpIpEeTalnH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoH1y 00ydenus B 8 kiiacce rnpeMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX MMOHATHUI: aTOM, MOJEKYIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi J10JIs1 XUMHUUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCIIOTA4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTb, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl PeaKius, KiIacCU(UKAIUSI pPEaKIUi: peakiuu
COCIMHEHUSA, PEAaKIUU PAa3JIOKEHUs, PEAKIMU 3aMEUICHUsA, PEaKIuu
oOMe€Ha, 3K30- U SHJOTEPMUUYECKHE PEaKIMH, TEII0BOU 3 (eKT peakiuu,
AIpO aToMa, JJIEKTPOHHBINM CIIOW aToma, aToMHasi OpOuTalb, pPaaUycC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSIpHAsi KOBAJICHTHAsI CBA3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas J0Js BEIIECTBa
(TpolieHTHas! KOHILICHTPAIMs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITh 3TU TIOHSTUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUH;

e HCIONB30BATh XHWMHYECKYIH) CHUMBOJHMKY JUISI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUK;

e OIpEIENsATh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCJIMHEHUSX,
CTENEHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynaMm, BUJ XHUMHUYECKOW CBSI3M (KOBaJ€HTHas M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbich Ilepuomumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOrajipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyo ¢opmy Ileproanueckoit
CUCTEMbl XHUMHMUYECKHUX OJJIEMEHTOB: pa3jauyaTh TMOHATHUS «TJIaBHas
noarpymma (A-rpymmna)» u «modounas nmoarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa xumuueckux osaementoB . .
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sA1pa, 00llee YUCIIO 3JEKTPOHOB
U pacnpeiesieHUue uxX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIUU
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMpEBpallleHU B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOro »dJieMeHTa 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--CJIEJCTBEHHBIX CBSA3EH — JUIsI U3YyYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKMX PEAKIHUM, EeCTeCTBEHHO-HAy4YHbIC METO/bI
NMO3HAaHUA — HAONIOICHHE, U3MEpPEHUE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cleioBaTh ~ IpaBUJiaM  MOJb30BaHUS  XUMHUYECKOM  TOCYIOM U
7abopaToOpHbIM  000pY/IOBaHHEM, a TaKXKe TMpaBHiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OMNBITOB MO TMOJYYEHUIO U COOHPAHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB C ONPEACIEHHON MacCOBOM JOJIEM PAaCTBOPEHHOI'O BELIECTBA,
IJJAHUPOBATh W MPOBOJUTH  XHUMHUYECKHE  OKCIEPUMEHTHI IO
pacno3HaBaHMUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

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

pPacKpbhIBaTh CMBIC] OCHOBHBIX XUMUYECKUX TOHSATHUW: XUMHUYECKUN
AIIEMEHT, aTOM, MOJEKyJla, HOH, KaTUOH, aHWUOH, MPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PeaKiusi, XUMUYIECKas CBA3b, TEIJIOBOU 3P (heKT
peakuud, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAS JTUCCOLMAIUs, PEaKLHH HOHHOTO
oOMeHa, KaTaau3aTop, XWUMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMbIE PEAKINH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIE DPEAKIIHH,
OKHUCJIMTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHUE W  BOCCTAHOBJICHHE,
aloTponusi, aMm(pOTepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAs, MOHHAs,
METa/InYecKasi), KpHUCTAJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKIuu, TMpPeaeiabHO JTOMyCTUMAs
koHuentpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MIPUMEHSTh 3TU NOHATHUSA IPU OMUCAHUY BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMYyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENEATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOIrO COCTaBa, NPHUHAMIEKHOCTh BEUIECTB K
ONpeNeNIEHHOMY KJIacCy COeIuWHEHUN 1o dopmysaMm, BHII XUMHUYECKON
CBA3M (KOBAJCHTHAsl, MOHHAsA, MeETaUIMYecKas) B HEOPraHMYECKUX
COEJIMHEHHUSX, 3apsil MOHA MO XMMUYECKOH (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKOU
PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHUE: ONUCHIBAaTh M XapaKTepU30BaTh
tabnuunyio (opmy llepuoanueckoil cuCTeMbl XMMHYECKHX 3JEMEHTOB:
paznuyath MOHATHUS «rjaBHas noarpynna (A-rpynmna)» U «rnoOoyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUOMBI, COOTHOCHTH
0003HauYeHUsl, KOTOpblE HMEIOTCS B TNEPUOJUYECKON Tadiuie, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHHUS  aTOMOB  XMUMHYECKUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpefieieHue HMX MO0 D3JCKTPOHHBIM CJOSM), OOBSCHATH OOIIME
3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npejenax MallbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYCCKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (10 YUCIY W COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEIECTB, MO TEIJIOBOMY 3(P(EKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHMS
XUMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIME W CHEU(UUECKUEe XUMHUYECKHUE
CBOMCTBa TPOCTBHIX U CJOXHBIX BEIIECTB, MOJTBEPKIas OMNHCAHUE
pUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIIN;

COCTaBJIATh YPaBHEHUS AJIEKTPOJUTHUYECKON JHUCCOLMALMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM HOHHOIO



oOMEHa, ypaBHEHHUS pPEaKIWW, MOATBEPKIAIONUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMH PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MOCPEACTBOM COCTABJICHHUSI DJICKTPOHHOTO OajlaHCca 3TUX PeaKInid;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX NPEBpaAlICHUNA B Pa3IUYHBIX
YCIOBUSIX;

BBIUHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHMYECKOrOo 3JeMEHTa 1o ¢opmyie
COCIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

coONoaTh  MpaBWUjia  TOJB30BAHUS  XUMHYECKOW  TMOCYAOW W
nabopaTopHbIM  00OpYyJOBaHMEM, a TaKXKe IMpaBuUja OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOpPUJ-, OPOMUJI-,
noaua-, kapbonat-, ¢ocdar-, cuiMkar-, cyiabhar-, THAPOKCUI-HOHBI,
KaTUOHBl aMMOHHMSI M HMOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX paCTBOpPaxX HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEpAlMU MBICIUTEIBHON NIEATETLHOCTH — aHAJIN3
W CHHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHUCTEeMaTU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JIJIi U3YyYEHHUS CBOWMCTB BEILECTB U
XUMUYECKUX PEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TMO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJECTUPOBAHUE, DKCIEPUMEHT (peanbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosnn4yecTBo yacoB
Ne HaunmMeHoBaHMe pa3/iesioB U DJIeKTPOHHBIe (HM(POBHIe)
KoHnTtpoJbHbIe IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Paznea 1.IlepBoHavanbHble XUMHYECKHE MIOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bu6mmorexa [IOK
' MPAKTUYECKOU JIESITEIbHOCTH https://m.edsoo.ru/7f41837c
4eJIoBEKa
19 BemectBa 1 xumuaeckue 15 1 bu6mmorexa [IOK
' peaxiuu https://m.edso00.ru/7f41837c
Hroro no pasneny 20

Pa3nes 2.BakHeiilue npeacTaBuTe M HEOPraHMYECKHUX BeleCTB

Boznyx. Kucnopon. Ilonstue bub6nmoreka [IOK
2.1 6 1
00 okcHuaax https://m.edsoo.ru/7f41837¢c
59 Boaopoa.llonsitue o kucinorax 3 1 bu6mmorexa [IOK
' U COJIAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 00 5 1 1 bu6nuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJ1aCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPTaHUYECKUX COEAUHEHUN https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Paznen 3.Ilepuoanuecknii 3axoH u Ilepuognueckasi cucrema xumudeckux 3jeMmeHToB . U. Mennaesneesa. CTpoeHne aToMOB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


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

[Iepronnueckuii 3aKOH 1
IIepuoaunueckas cucrema

3.1
XUMHUYECKHX djieMeHToB JI. 1.
Mennene-eBa. CTpoeHne atoma
XuMHu4eckas CBA3b.

3.2 OKuCIUTENbHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

Uroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
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¢c

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



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

9 KJIACC

Ne i/

HanmeHnoBaHue pa3/ieioB U TeM
NporpamMMel

Pa3jnen 1.BemecTBo U XUMHYECKHE PeaAKIIUA

11

1.2

1.3

[ToBTOpenue u yriryOiaeHne 3HaHUN
OCHOBHBIX Pa3/esioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuui

DNEeKTPOIUTHYECKAS TUCCOLIUALUS.
XHUMUYECKUE PEAKIIMU B PACTBOpPaAx

Hroro no paszneny

Pa3nena 2.HemMeTa lJILI M HX COeTMHEHHUS

2.1

2.2

2.3

2.4

OO11ast xapaKTepUCTHKAa XUMUYECKHX
aneMeHToB VIIA-rpynmnsl. ["anorenst

OOm1ast XapaKTepUCTHKA XUMHYESCKIX
anemeHToB VIA-rpynmel. Cepa u e€
COCTUHEHUS

OO6m1ast XapaKTepUCTUKA XUMHIECKUX

anemeHToB VA-Tpynmsl. A3ot, hochop u ux

COEZIMHEHUS
OOm1ast XapaKTepUCTHKA XUMHUYECKHIX
aneMmeHToB |VA-rpynnsl. Yriaepona u
KPEMHHUI U UX COETUHEHUS

Hroro no pasneny

KoanuyecTBO 4acoB

Bcero

17

25

KoHTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposrbie)
o0pa3oBaTe/ibHbIE

pecypchbl

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

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

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

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

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

bubmmoreka [IOK
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

Pa3zgen 3.MeTaJUILI M UX CO€THHEHUS
3.1 OO01Me cBOMCTBAa METAJLIOB
3.2 Baxwuetinme MeTauibl U UX COSTUHEHUI

Hroro no paszneny

Pa3znen 4. Xumus u okpyxawuas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KM3HU 4€JIOBEKA
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.edsoo.ru/7f41a636

but6mmoreka [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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
Ne
wn Tema ypoka

10

[Ipenmet xumuu. Pojap XuMuu B 5KU3HU
4yejoBeka. Tena U BelecTsa

IlonsTue o METOJaxX IMO3HAHUA B XUMHH

[IpakTuueckas padora Ne 1 «IIpaBumna paboTsl
B JJabopaTtopuu U NpuéMbl 0OpaleHus ¢
1a00paTOPHBIM 000PYTOBAHUEM)

Yucrele BemecTsa 1 cmecu. Crioco0bl
paszaeneHus cMecen

[IpakTuyeckas padora Ne 2 «Pa3nenenue
cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOM
COJIN)»

AToMEI 1 MOJICKYJIbI

XUMUYECKUE DTIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMUYECKHUX AJIEMEHTOB

HpOCTBIC H CJIO0XKHBIC BEIICCTBA

ATOMHO-MOJIEKYJISIPHOE YUEHUE

3aKOH OCTOSTHCTBA COCTaBa BCIICCTB.

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoThl

JIEKTPOHHBIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d23dc

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2be8

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

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

bubmmoreka [JOK



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

11

12

13

14

15

16

17

18

19

20

21

22

Xumnueckas popmyia. BaneHTHOCTh aTOMOB
XUMHUYECKHX JIEMEHTOB

OTHOcuTeNnLHAsA aTOMHAas Macca.
OtHOocuTenbHas MOJICKYJIsIpHAd Macca

MaccoBas m0JIs XUMHYECKOI0 PJIEMEHTa B
COCAUMHCHUU

KommuecTtBo Bemectsa. Moibs. MoisipHas
Macca

dusnyeckre ¥ XUMUIECKUE SIBJICHMA.
XuMu4ueckas peaknud

[Ipu3Haku 1 ycnoBus NpOTEKaHUA
XUMHYECKHUX PEaKIUui

3aKOH COXpaHEHMsI MACChl BEILIECTB.
XHWMHWYECKUE YPABHEHUS

Brrancaenus KOJIN4YCCTBAa, MaCChl BE€IICCTBA I10
YPaBHCHUAM XUMHUYCCKUX peaKLII/Iﬁ

Knaccudukanmsi XuMHUUeCKIX peakIiii
(coenuHeHwUsI, pa3IoKEeHUS, 3aMEIIEHU,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
sHIMKIIoeUuCT. O000IICHHE 1
crucTeMaTu3alus 3HaHUI

KonTponbaas padota Nel mo Teme «BemectBa

U XUMHUYCCKUC PCAKITUN

Bo3nyx — cmech razos. CocTtaB Bo3ayxa.
Kuciaopoa — 35eMeHT U MPoCToe BEIIECTRO.
O30H

dusnueckue U XUMUYECKHAE CBOMCTBA

https://m.edsoo.ru/ff0d2eae

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d5230

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5708

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

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

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

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

bu6mmoreka [IOK


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

23

24

25

26

27

28

29

30

31

32
33

KHCII0po/ia (peakMK OKUCIIEHUS, TOPEHHUE).

TTonsaTre 00 okcumax

CrniocoOslI MoTy4eHHs KHCIOpo/ia B
1ab0paTopur U MPOMBILIUICHHOCTH.
[Ipumenenue kucnopoaa

TennoBoii 3 PexT XUMUIECKON PeaKInu,
MOHSATHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ SHJO0TEPMHUUECKHUX PEAKIIHIX

Tomnuso (HedTh, yrojab U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €T0
MIPEIOTBPAICHUS

[Ipaktudeckas padora Ne 3 o Teme
«ITomydenue u coOupaHue Kucaopoaa,
H3Y4YEHHUE €ro CBOKWCTB)

BOIIOpO,Z[ — DJICMCHT U IMPOCTOC BCHICCTBO.

Haxoxnenue B mpupone

duznyeckue 1 XUMHUYECKHE CBOMCTBA
BojiopoJa. [I[pumenenue Bogopoaa

TloHsATHE O KHCIIOTAX U COJISIX

CrniocoOslI nosty4eHus BOAOPOJia B
naboparopuu

[IpakTuyeckas padora Ne 4 o reme
«ITomyuenue u cobupanue BOI0poOIa,
HU3y4YEHUE E€r0 CBOMCTB)

ModnsipHblii 00bEM Ta30B. 3aK0OH ABOTAPO

Brruncnenus 00bEMa, KOJIMYECTBA BEIleCTBA

https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

bubnuoreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542e

bubmuoreka [JOK



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
https://m.edsoo.ru/ff0d542e

34

35

36

37

38

39

40

41

42

43

44

ra3a 1o €ro Uu3BCCTHOMY KOJIMUCCTBY
BEIIIECTBA MJIH 00BEMY

Berauciiennst 00EMOB Ta30B 110 ypaBHEHHIO
peaKkIy Ha OCHOBE 3aKOHA OOBEMHBIX
OTHOIIICHUH T'a30B

Ddu3znyecKknue U XUMUYECKHE CBOMCTBA BOJIbI

CocraB ocHoBanuil. [ToHsTHE 00 MHIUKATOpaX

Bona kak pactBopurens. Hacelennslie u
HEHACBILIEHHBIE PACTBOPHI. MaccoBast A0
BEILIECTBA B paCTBOPE

[IpakTrueckas pabota Ne 5 mo reme
«IIpuroroBiieHne pacTBOPOB C ONpeaeaEHHON
MacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA
KonTponbnas pabora Ne2 o teme
«Kucnopoa. Bogopoxn. Boga»

Oxcupsl: cocTaB, KiacCupuKaIus,
HOMEHKJIaTypa

[TonydyeHne u XUMHUYECKUE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

OcHoBaHuUsI: cOCTaB, Ki1accudukarus,
HOMEHKJIaTypa

[Tomy4yeHnue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsl: cocras, kinaccudukarus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ffod5b40

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d6342

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d664e

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

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

bub6mmorexa [IOK
https://m.edsoo.ru/ffOdfee2



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
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
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[Tomy4yeHnne 1 XuMHUYECKHUE CBOMCTBA KUCIOT

Comnu (cpenHue): HOMEHKIATypa, CIIOCOObI
IIOJIYUCHU A, XUMHUYCCKHE CBOMCTBaA

[Ipaktuyeckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCIMHEHUI

I'enernueckas cBsI3b MCXKAY KilaCCaMHn
HCOPraHNYCCKUX COE€OUHEHUI

O00011IeHrEe U cUCTEMAaTU3ALNS 3HAHUI

Kontponbras padota Ne3 o reme "OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCAMHEHUMN"

[TepBbIe MOMBITKY KIACCUPUKAITAU
XUMHYECKHX 31eMEHTOB. [loHsiTHE O Tpynmax
CXOIHBIX DIIEMEHTOB

[Iepronnueckuii 3akoH u Ilepuonnueckas
CUCTEMa XMMHYECKUX s1eMeHToB J[. M.
Menneneena

[Iepuonsl, rpynmsl, NOATPYIIIIBI

Crpoenue atomoB. COCTaB aTOMHBIX SIZIED.
N30TomEb!

CTtpoeHue 3NeKTPOHHBIX 000I0YeK aTOMOB
aneMeHToB Ilepuonuueckoii cucremst /1. U.
Menneneena

XapakTepucTuKa XMMHYECKOT0 JIEMEHTA 10

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

bu6nuoreka [JOK
https://m.edso0.ru/00ad9474

bu6nmoreka [IOK
https://m.edso0.ru/00ad9b7c

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ela

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9ffa

bubnuoreka [JOK
https://m.edsoo.ru/00ada52¢c

bubnuoreka [JOK
https://m.edsoo.ru/00ada52¢c

bubmuoreka [JOK
https://m.edsoo0.ru/00ada342

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

bu6mmoreka [IOK


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
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

ero nosioxkeHuto B [lepuoguueckon cucreme
. . MenneneeBa

3nauenue [leproanueckoro 3akoHa s
pa3BUTHUA HAyKU U npaktuku. /1. 1.
MeneneeB — y4€HbIN, IEAAror U rpakJlaHuH

DNEeKTPOOTPULIATEIbHOCTh AaTOMOB
XUMHUYECKHUX 3JIEMEHTOB

Honnas xumMudeckas CBSI3b

KoBasyieHTHas MoJIIpHast XUMHUYECKas CBA3b
KoBaneHTHas HemoJIIpHast XUMHUYECKast CBA3b
CreneHb OKHCICHUS
OKHCIUTENEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH

OKHUCIINTEIIN U BOCCTAHOBUTEIN

KonTponbnas padora Ne4 o teme «CtpoeHune
atoma. XMMHUYECKasl CBSI3b»

PeseprubIil ypok. O6001eHNE 1
CUCTeMAaTHU3aIHs 3HAHUHA
PeseprubIil ypok. O6001eHNE 1
cucTeMaTH3anus 3HaHU

PesepBHeiil ypok. O0600eHuEe U
crucTeMaTu3alus 3HaHUI

1

68

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

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

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9
bu6nmoreka [JOK
https://m.edsoo.ru/00adae28
bu6nmoreka [JOK
https://m.edsoo0.ru/00adb076
bubmuoreka [JOK
https://m.edsoo0.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb486

bu6mmorexa [IOK
https://m.edsoo.ru/00adb33c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9cbh2

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



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

9 KJIACC

Ne
n/n

Tema ypoka

[Iepnonnueckuit 3akoH. [lepnonnueckas
cHCTEeMa XUMHYECKuX seMeHToB /1. 1.
Menneneena

3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB
XUMHYECKHX 3JIEMEHTOB ITEPBBIX TPEX
(500 () (0):

Knaccudukanus 1 HoMeHKIIaTypa
HEOPTaHWYECKUX BEIIECTB

Bubl XMMUYECKOM CBS3U U TUIIBI
KPUCTATMYECKHUX PEHIETOK
KonTponbnas pabora Nel no Teme
«IToBTOpenue u yrioyOneHue 3HaHUIA
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»

Krnaccudukanus XuMHUECKUX PeaKIHid 1Mo

Pa3IMIHBIM IIPpHU3HAKAM

Ilonstue o CKOpPOCTHU XHMHYECKOM pCaKIuu.

[ToHsiTHE O TOMOTE€HHBIX U TE€TEPOTCHHBIX
peakuusx

IloHsiTHE 0 XUMUYECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAIOIIUEC Ha CKOPOCTH
XUMHUYECKOM PCaKkuu U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCUSA

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHBbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/00adb59e

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

bu6nmoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmorexa [IOK
https://m.edsoo.ru/00adbac6

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

bu6nmoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
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
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19

20

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakiuu

Teopus AIEKTPOIUTUICCKOMN TUCCOIHALINY.
CuIibHBIC U CITA0BIC AIICKTPOJIUTHI

Honnbie ypaBHEHUS peaKkuid

XUMHUYECKHUE CBOMCTBA KUCJIOT ¥ OCHOBAHUN
B CBETE INpEJCTaBICHUM 00
AJICKTPOJIUTUYECKON JUCCOIMAIIIHI

XUMHUYECKHE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUIN 00 AIEKTPOTUTHIECKON
JIUCCOLINAINT

[TonsiTue o ruaponuse conen

O000I11IeHNE U CUCTEMATU3ALUS 3HAHUN

[IpakTuueckas padora Ne 1. «Pemnienue
9KCIIEPUMEHTAJIbHBIX 3a7a4»

KonTponsnas padora Ne2 no teme
«ONEKTPOIIUTUYECKAS TUCCOLHALIMSL.
XVMHYECKHE PEeaKIIUU B pacTBOpax»

OO01mas xapakTeprCcTUKa TaJIOT€HOB.
XUMHUYECKUE CBOMCTBA HA MIPUMEPE XJIOpa
Xnopooaopoa. ComnsiHasi KUCIIOTa,
XMMHYECKHE CBONCTBA, MOyYCHHE,
NpUMEHEHNE

[IpakTuueckas padora Ne 2 o Teme
«ITomyuenue coJIsTHON KUCIIOTHI, U3YyYEHHE €€

bubmmoreka [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

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

bu6mmoreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [{OK
https://m.edsoo.ru/00add9d4

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

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

bu6nmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104

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



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
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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31

CBOUCTB»

BrrurciieHus o ypaBHEHUSAM XHMHYECKUX
peakuui, €ClIi OJMH W3 PEarcHTOB JaH B
U30BITKE

O6mas xapaktepucTuka 37eMeHToB VIA-
TPYIIIIBI

AToTpomnHbIE MOTU(MUKAIINN CEPHI.
Haxoxnenue cepbl U €€ COEIMHEHUN B
pupoje. XMMHUYECKHE CBOMCTBA CEPBI

CepoBoopoi, CTpoeHue, PU3HYECKHE U
XHUMHUYECKHE CBOMCTBA

Oxcuppl cepbl. CepHast KHCIIOTa, (PHU3HYECKUe
U XUMHUYECKUE CBOICTBA, MPUMEHEHUE

XHWMHUYECKHUE PEAKINH, JIEKAIUE B OCHOBE
IPOMBIIIEHHOTO CII0c00a MOJTy4YeHuUs
CEpPHOU KUCIOThI. XUMUYECKOE 3arpsI3HEHHE
OKPYKaIoIIe cpeIbl COETUHEHUSIMH CEPbI
Brruncnenue MaccoBoil 10J1M BBIX0/1a
IIPOJIyKTa PEaKIIUH

OOm1as xapakTepucTHka 31eMeHToB VA-
rpynnsl. A30T, pacipoCTpaHEHHE B IPUPOJE,
¢u3nyeckre 1 XUMHYECKUE CBOICTBA
AmMuak, ero Gpu3n4ecKkrue 1 XMMUYECKHe
CBOICTBa, MTOJIyY€HNUE U IIPUMEHEHUE

[IpakTuueckas padora Ne 3 o Teme
«IlomyueHne aMmmMHuaKa, U3y4eHHe ero
CBOMCTB»

A3oTHas KUCIOTa, € Ppusnueckue u

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

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

bu6nuoreka [JOK
https://m.edsoo.ru/00ade64a

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

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/00adeeab

bu6mmorexa [IOK
https://m.edsoo.ru/00adf004

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

bubmuoreka [JOK


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
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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XUMHYECKUE CBOUCTBA

Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS
B Ka4e€CTBE MHUHEPAJIBHBIX yI0OpPCHUH.
XUMUYECKOE 3arpsi3HEHUE OKpY KaroIen
Cpelbl COeTMHEHUSIMU a30Ta

®dochop. Oxcun pochopa (V) u pochopnas
KUCJIOTA, PU3NICCKHE U XUMHUECKUEC
CBOWCTBA, MOJTyYCHHE

HcnonwszoBanne GocdaToB B KauecTBe
MUHEpaJIbHBIX y/100peHuil. 3arps3HeHne
MIPUPOTHOM cpebl pochaTamu
VYrnepoa, pacupocTpaHeHue B IPUPO/IE,
¢u3nvecKre 1 XUMHYECKUE CBOMCTBA
Oxkcunsl yraepoaa, ux pusmdeckue u
XMUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE

HpO6HCMBI, CBA3AaHHBIC C OKCUJIOM YTJICpOaa
(V)

YroapHas KUCIIOTa U €€ COJIN

[IpakTrueckas pabota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa.
KauecTBenHas peakiust Ha KapOoHAT-HOH"
IlepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX
BEIIIECTBaX KaK O COeIMHEHUSAX yIiepoia

Kpemuuii u ero coeuHeHus

[IpakTrueckas pabota Ne 5. Perenue
9KCIIEPUMEHTAJIBHBIX 337a4 10 TeMe

https://m.edso0.ru/00adf306

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

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

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

bu6nuoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6nmoreka [JOK
https://m.edsoo.ru/00adfebe

bu6nmoreka [JOK
https://m.edsoo.ru/00ae006c¢

bu6nmoreka [IOK
https://m.edsoo.ru/00ae027e

bub6mmorexa [IOK
https://m.edsoo.ru/00ae054e

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

bu6mmorexa [IOK
https://m.edsoo.ru/00ae0bf2



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
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
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«BakHeHIme HeMeTaJUIbl U UX COSIUHEHUS)

Kontponbnas padota Ne3 no teme
«Baxueiilme HeMeTaJuIbl U UX COSAMHEHUS»

OO0m1ast XxapaKTepUCTHKA XUMHYECKUX
3JIEMEHTOB — METAJUIOB. MeTaindecKast
CBsA3b U MCTATINIMYCCKAasd KPUCTAJUIMICCKAA
peuérka. dusnyeckue CBONCTBA METAIIOB

XHUMHUUYECKUE CBOMCTBA METAJUIOB.
DNEKTPOXUMHUECKUN Psiji HAllpsLKEHUN
METAJJIOB

O6111e crnocoObl MOMYyYEHHUS METALIOB.
CnnaBel. Beruncnenus no ypaBHeHUsAM
XMMHUYECKUX PEaKIIUi, €CIIU OJINH U3
PEareHTOB COACPIKUT IPUMECH

[TonsiTHe 0 KOPPO3UU METAIIIOB
[llenounbie METaJIBI

OKCI/IJII)I U TUAPOKCHUJIBI HATPUA U KaJIUs

IIenouno3eMeIbHBIE METAILIBI — KAIbIIUH U
MAaraui

Bakueimme coeTuHEHNA KAILINS
O0001Ienre U cucTeEMaTH3alNs 3HAHAN
JXéctkocTh BOABI M CIOCOOBI €€ YCTpaHeHHS

[IpakTuyeckas padora Ne 6 o Teme

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6nuoreka [JOK
https://m.edso0.ru/00ae1156

bu6nuoreka [JOK
https://m.edso0.ru/00ael1156

bubnuoreka [JOK
https://m.edso00.ru/00ael1278

bubmmoreka [JOK
https://m.edsoo.ru/00ael4b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael4b2

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

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

bubmuoreka [JOK
https://m.edso0.ru/00ae1886

bubmuoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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
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"XécTkocTh BOABI M METOABI €€ yCTpaHEeHUs"

AoMUHUA

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCU]IA

Kemnezo

Oxcupl, THIPOKCUIBI U conn kenesa (1) u
xenesa (1)

O06001IeHre U CUCTEMAaTU3aIUs 3HAHUH
[IpakTrueckas pabota Ne 7. Permenue
IKCIIEPUMEHTAIBHBIX 3a7a4 0 TeMe
«BaxkHeHIme MeTalluIbl U UX COCIUHCHHUS
Brrurcnenus Mo ypaBHEHUSIM XHMHYECKAX
PEaKIHii, €CJIM OJIMH U3 PeareHTOB JaH B
M30BITKE WU COJIEPIKUT MPUMECH.
BrrurciieHus MacCcoBOI JOJIM BBIXO/1a
MPOJYKTa peaKiuu

O06o00meHre U CHCTEMAaTH3alKs 3HAHUH
KonTponsnas padora Ne4 o teme
«BaxHeHIme MeTajuIbl U UX COSIUHEHU
BeniectBa 1 MmaTepuaibl B TOBCETHEBHOM
JKA3HU YeJI0BEKa

XUMHUYECKOE 3arpsi3HEHNUE OKPY KaroIIeH
cpenmbl

Postb XuMUM B pEIICHUH YKOJIOTHIECKUX
mpooiem

PezepBHblit ypok. O0001IEHNE U

https://m.edsoo.ru/00aelae8
bu6nmoreka [IOK
https://m.edsoo.ru/00aelc64

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ael1d86

bu6mmoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael750
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHOMN ITPOI'PAMMBbBI

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

14

1.5

1.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHOM NMPOrPaMMbI OCHOBHOT'0 00111€r0 00pa3oBaHUs

IIo Teme: «HGpBOHa‘-IaJ'H)HI)Ie XUMHNYECKUEC ITOHATHS»

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSTHH: aToM,
MOJIEKYJIa, XMMHYECKHUH 3JEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTENIbHAs aTOMHAas MW MOJIEKYJIsipHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIIpHAash Macca, MaccoBas J0Ji1 XHMHYECKOTrO
JJIEeMEHTa B COCIMHEHUHU, MOJISIPHBIM O0BEM, XUMHUYECKas peaxius,
KIaccupUKAMs ~ PEaKIUi:  peakluu  COCIWHEHUs,  peaKIuu
pa3NoKEHUs, peaklUd 3aMelIeHHs, peakiuu oO0MeHa, 9K30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢eKT peakiuu, pacTBOp,
MaccoBasi JI0JIs BEIeCTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B pacTBOPE
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHATUN H
MPUMEHSTH 3TH TTOHATHUS TIPU ONMKUCAHUH BEIIECTB U UX MPEBpaIICHUI
UCTIONIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHHS (HOPMYI
BEIIECTB U yPaBHEHUN XUMHUYECKUX peaKlnuit

pacKpblBaTh  CMBICT  3aKOHOB  COXPaHEHHS MAacChl  BEIECTB,

IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOIr0O Y4YC€HHA, 3aKOHa

ABoranpo

OTIpENIEeATh  BAJICHTHOCTh aTOMOB  DJJIEMEHTOB B  OWHApHBIX
COCANHCHUAX

KiIaccu(UIUpoBaTh XUMHYECKHE peakiuu (M0 YHUCIy M COCTaBy

YYaCTBYIOIINX B PEAKIIMH BEIICCTB, MO TEITIOBOMY (D deKTy)
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1.8

1.9

1.10

2.1

2.2

2.3

2.4

2.5

2.6

2.7

3.1

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MACChI

BC€IICCTB

BBIUMCIISTH MACCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTa Mo (opMyiie

COCAMHECHUS,
BBIYHCIIATE MaCCOBYIO JOJIIO BCUIECTBA B paCTBOPE

NPUMEHATh €CTECTBEHHOHAYYHbIE METObl IMO3HAaHUS — HaOII0eHHeE,
W3MEpPEHHE,  MOJCIHUPOBAHUE,  OKCHEPUMEHT  (peayibHBIA |

MBICJICHHBI )
ITo Teme: «BaxHeimme npeacTaBUTENN HEOPTaHUYECKUX BEILIECTBY»

pacKpbeIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX TOHSTHH: OKCH I,

KHCJI0Ta, OCHOBAHHUC, COJIb

OIpCACIIATh NPHUHAMIC)KHOCTh BCHIECCTB K OHpeI[eJ'IéHHOMy KJIacCy

coearHeHui o popmyiam
KJaccu(pUIMpoBaTh HEOPTaHUYECKHE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XMMHUYECKHE CBOWMCTBA
BEIIECTB pa3IMYHBIX KIACCOB, MOJATBEP’KAas ONHCAaHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINI

MIPOTHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IMPOTCKAHUA XHUMUUYCCKHX

HpeBpaH_[CHI/Iﬁ B pa3JINYHBIX YCIIOBHUAX

CleoBaTh MpaBWJIaM TIOMB30BAaHUS XUMHUYECKOM TIOCYAOH W
1abopaTOpHBEIM 000PY/IOBaHMEM, a TakK)Ke IMpaBWIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHH C HMHCTPYKIUSMHU IO BBITOJIHEHHUIO
J'Ia60paTOpHI)IX XUMHWYCCKUX OIBITOB IO IMOJYUYCHHUIO U CO6I/IpaHI/II-O
ra3o000pa3HbIX BEIIeCTB (BOJOPOAA U KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACNEHHON MacCOBOWM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUYECKUE IKCIIEPUMEHTHI TI0
pacno3HaBaHUIO pPACTBOPOB WIEJIOYEH © KHUCIOT C MOMOUIBIO

WH/IUKATOPOB (JIaKMYC, (heHoIpTaNeHH, METUIIOPAHXK U APYTHE)
IPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOI peakIuu

[Io Teme: «llepuommueckunt 3akoH u Ilepuomnueckas cucrema
xumuyeckux siementoB JI. M. MengeneeBa. CtpoeHHEe aTOMOB.

Xumuueckas cBsi3b. OKHCIHUTENLHO-BOCCTAHOBUTEIIHLHBIE PCaKum»

pPacKpbIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHX TMOHSTHM: AApO aroma,
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9 KUIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

11

3J'ICKTpOHHBII71 cloi aroMa, aTOMHasa 0p6I/IT8.J'Ib, paauyc aroma,
XUMHYCCKasa CBA3b, IMOJIIpHAad W HCIOJIApHAsd KOBAJCHTHAsd CBA3b,
QJICKTPOOTPULATCIIBHOCTb, HWOHHAsA CBA3b, HOH, KA4THOH, 4HUWOH,

CTCIICHb OKHCJICHHUA
KJIaCCI/I(bI/IL[I/IpOBaTB XHUMHUYCCKUC 3JICMCHTHI

OINMCHIBATh M XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuonnueckoit
CHUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3iMyaTh IOHATUS «IJIaBHAs
nonrpynmna (Arpynma)» u «mobounas mnoxarpymma (brpymma)y,

«MaJible» U «OOJIBIIHE) NEpUOAbI

packpeiBaTh cMmbich Ilepmogmueckoro 3akona [[.M. MeHnneneena:
J€MOHCTPUPOBATh TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJICEMCHTOB OT HUX IIOJOKCHHSA B Hepnonnqecxoﬁ

CUCTEMC

COOTHOCUTh  0003Hau€HUs, KOTOpblE HUMEITCI B  Tabnuue
«lleppognyeckass  cucremMa  XUMUYECKHX  dneMeHToB .M.
MenzeneeBa» ¢ UYUCIOBBIMM XapaKTEPUCTHKAaMHU CTPOEHUS aTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsai s1pa, oOliee YuciIo

QJICKTPOHOB U PACHPCACICHUC UX IO 3JICKTPOHHBIM CHOHM)

OIPCACIIATD CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

ONpeAeNsaATh BHUJA XMMHUYECKON CBsI3UM (KOBaJE€HTHAas U HOHHas) B

HCOPraHNYCCKUX COCANHCHHAX

HpOBepﬂeMbIe NMpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
oﬁpasoBaTe.m)Hoﬁ nmporpamMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1o Teme: «BemiecTBO U XUMUYECKask PEAKIIMS)

pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHUX TIOHATHUH: pPacTBOP,
AJIEKTPOJMTHI, HEAIEKTPOJUTHI, AJIEKTPOIUTUYECKAs TUCCOIHAIINS,
peakiuu MOHHOTO OOMEHa, KaTalh3aTop, XMMHYECKOe DPaBHOBECHE,
obpaTuMbIe u HEOOpaTUMbIC peakIuu,
OKHUCINUTCIbHOBOCCTAHOBUTCIIbHBIC pcaknuunu, OKHCJIINTCJIb,

BOCCTAHOBUTCIIb, OKHCJICHHEC W BOCCTAHOBJICHHUC, aJJIOTPOIIHA,



1.2

13

14

1.5

2.1

2.2

2.3

2.4

2.5

3.1

aM(I)OTepHOCTB, XHUMHNUYCCKasa CBA3b (KOBaJ'IeHTHaSI, HOHHas,
MeTaHJ'II/I‘-ICCKaﬂ), KpUCTAIJINYCCKAaA pGHIéTKa, CIIaBbI, CKOPOCTH

XUMHUYECKOM peaknuun

HUITIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYECKHUX MOHATHH H

NPHUMCHATH 3TU IMOHATHA IMPU OIIMCAHWUU BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTaBJISITh ypPaBHEHUS AJIEKTPOJUTUUYECKOM ITUCCOLMAIIMU KUCIIOT,
nieyioued M cojiei, IMOJIHbIE U COKpall€HHbIE ypaBHEHHUS pEeaKIHii

HWOHHOTO OOMEHa

pPacCKpbIBaTh CYHIIHOCTb OKUCIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

MIOCPEJICTBOM COCTABJICHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit
MIPOBOAUTH PacU€Thl 110 YPAaBHEHUIO XUMUYECKOI peakuuu

Ilo Temam: «Hemertamnbpl M HUX COEOUHEHUS» U «MeTawibl U HX

COCOAUHCHU»

XapaKTEepU30BaTh (OMUCKHIBATh) OOIINE U CTICIU(PUICCKUE XUMUUSCKIE
CBOMCTBA TPOCTBIX W CIIOKHBIX BEIIECTB, TOJTBEPXKIAs ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKIUI

COCTAaBJIATHL YPAaBHCHUA pCaKIII/IfI, MOATBCPIKAAIONIUX CYHIECCTBOBAHUC

TeHETUYSCKOM CBSI3U MCXKAY BCIICCTBAMH PA3JIUYHBIX KJIACCOB

IMPOTHO3UPOBATH CBOMCTBaA BCHICCTB B 3aBUCHUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTU NMPOTCKAHUSA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3jIMYHbIX

YCIIOBHSIX

CIeOBaTh MpaBWJIAM TMOJb30BAHHMS XUMHUYECKOM TOCYAOM H
71a00paTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSIMH TIO BBIOJTHCHHIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

MPOBOJNTHh PEAKIMH, IMOATBEPKIAIONINE KAYeCTBEHHBIH COCTaB
pa3IUYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM MYTEM XJIOPU-,
Opomun, womua, kapObonat, Qocdar, cummkar, cynbdar,
TUIPOKCUIMOHBI, KATHOHBI aMMOHUS, MOHBI H3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[To Teme: «XuMus 1 OKpY’KaroIast cpeaar

pacKpbIBaTb CMBICI OCHOBHBIX XuMH4Yeckux mnoHsatui: [IJIK



3.2

BCIIECTBA; KOPPO3Us METAJIIIOB

MPUMEHITh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JIEATCIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTHU3AIINIO,
BBISIBJICHHEC TPHYUHHO-CJICICTBEHHBIX CBS3eH — JUIS  H3YYCHHS
CBOMCTB BEIIECTB M XHUMHYECKHX pEaKIHH; eCTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHHMS — HAOJIIOJICHUE, HW3MEpPEHHUE, MOJICIMPOBAHUE,

9KCIIEPUMEHT (PEAJIbHBIN U MBICICHHBIN)



HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon
1

11

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

IIepBOHaYaJIbHBIE XUMUYECKHUE ITOHATHS

[Ipenver xumuu. Ponp XMMHM B JKM3HM 4YelOBEeKa. XUMHS B CHUCTEME HaykK.
Tena n BemiecrBa. Pu3NuecKUe CBOICTBA BEIIECTB. ArperarHo€ COCTOSIHHUE

BEILIECTB

ITousTue o METOJaxX ITO3HAaHUA B XMMHUHU. YucTele BE€IIECTBA U CMECH. CriocoOBbI

paszeneHus cMecen

AToMEI U MOJICKYIJIBI. Xumudeckrue diIeMEHTB.. CHMBOJIBI XHMHYECKHX

351eMeHTOB. [IpocThie U c10XkKHbIE BenlecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumuyeckasi popmysia. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHTENbHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XUMUYECKOT0 3JIEMEHTa

B COCAMHCHUU

KomnuectBo BemectBa. Mosb. MonsipHas macca. B3aumocBsI3p KOJIMYECTBa,
Macchl M 4YHCIa CTPYKTYPHBIX €IWHHIl BemiectBa. Pacu€rel mo dopmynam

XUMHNYCCKUX COC,Z[I/IHGHI/Iﬁ

dusndyeckue U XUMUYECKUE SIBICHMs. XHMHUYECKas PEakUus U €€ MPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYecKkre ypaBHeHus. Kiaccupukarms

XUMHUYECKHUX PeaKIui (COeTnHEHMs, pa3I0KEHUs, 3aMEIIeHNs, 00MEHa)

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH NOCYA0H, C MpaBUiIaMu
pabotel B maboparopuu ¥ TpuéMaMH OOpamieHuss ¢ J1a00paTOpHBIM
o0opysOBaHHEM, H3yuYe€HHE U ONUcaHHe (QU3NYECKHX CBOMCTB 00pa3ioB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHUE caxapa B CTYIKe, KUMEHHE U KOHACHCAIUs BOJbI) U
XUMHYECKMX  (TOpeHHME CBEYH, [pPOKAJIMBAaHWE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCJIOTOW) sBIIEHUH, HAOMIOJEHHME U ONKCAHUE
NPU3HAKOB TMPOTEKAaHUsS XUMHUYECKUX peakuuid (pa3jiokeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUIAOM Oapusi, pa3ioKEHUE

ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJIEUCTBHE Kejle3a ¢ PACTBOPOM



2.1

2.2

2.3

2.4

2.5

2.6

2.7

2.8

2.9

conu menu(ll), n3ydenue crnoco0oB pazaeneHus: cMecei (C MOMOIIBI0 MarHuTa,
GuIbTpOBaHME, BBIMTAPUBAHUE, TUCTHILIAIMUSA, XpomaTtorpadwus), TpoBeACHHE
OYHUCTKH MTOBAPEHHOHN COJIM, HAOJIOICHHE U OITUCAHUE PE3YJIbTATOB POBEICHUS
OTBITa, WUTFOCTPUPYIOMIETO 33aKOH COXPAHCHHsSI MAacChl, CO3JIaHUE MOJIEICH

MOJIEKYJI (IIapOCTEPHKHEBBIX )
Bakneiimme npecTaBUTeI HEOPraHUIECKUX BEIIECTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucimopoa — sneMeHT U mpocrtoe
BemecTBo. HaxokneHuwe kuciopona B mpupoje, (pU3UYecKre U XUMHYECKHE
cBorictBa (peakuuu ropeHus). Oxcunpl. [lpumenenue kucmopona. CriocoObl
MOJTyYeHHUsT KHUCJIOpOoJa B J1a00OpaTOpMud M TPOMBINIICHHOCTH. KpyroBopot

Kucaoposa B npupojie. O30H — auioTpornHas MoaupUKalus KUCIopoaa

TemioBoit 3P pexT XMMUUECKON peakluu, TEPMOXUMUYECKUE YPABHEHUS, SK30-
Y DHIOTEPMUYECKUE PeaKLUK. TOIUIMBO: yroib U METaH. 3arpsi3HEHUE BO3yXa,

yCHJIEHHE TApHUKOBOTO 3P QeKTa, pa3pylIeHUe 030HOBOTO CII0s

Bomopon — anemeHT M mpoctoe BemiecTBo. HaxokieHue BoJoposia B MPHPOIE,
(du3nueckue M XUMUYECKUE CBOWCTBA, IPHUMEHEHHE, CIIOCOOBI MOyYEHHSI.

Kucnotse! u conu
Monsipablit 00BEM razoB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM

®dusnyeckue CcBoWcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceiieHHble M1 HEHACBIIIEHHBIE PacTBOPHI. PacCTBOPHMOCTH BELIECTB B BOJIE.
MaccoBast nons BemecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUPOJE M B KU3HU uesnoBeka. Kpyrosopor
BOJbl B TMpUpOJE. 3arps3HEHUE MPUPOAHBIX BOJA. OXpaHa U OYHUCTKA
MIPUPOJHBIX BOJ

Knaccudukanuss nHeopranmdeckux coeauHeHnid. Oxcunabl. Krnaccuduxarms
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HeconeoOpa3yromue. Homenknatypa okcuaoB. dusnueckue U XUMHYECKHE
CBoOlCcTBa OKCUAOB. [loyueHne okcuaoB

OcHoBanms. Kmaccudukanust ocHoBaHWi: MIETOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHkiatypa ocHoBaHmil. du3nyeckne U XMMHYECKUE CBOMCTBA
ocHoBaHui. [loyyenre ocHOBaHUM

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHAYECKUE cBoucTBa KuciaoT. Pan axktuBHoctu MetawioB H.H. Bekerosa.

[Toyuyenue kucior

Comu. Homenknarypa coneil. @usznyeckue M XUMHUYECKHE CBOMCTBA COJIEH.
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3.1

3.2

3.3

ITonyuenue coneut
['eHeTndecKas CBA3b MEXAY KJIaCCAMHU HEOPraHMYECKUX COCIUHECHHUN

XUMHUYECKUH  DKCHEPUMEHT: KayeCTBEHHOE OIpeAeNieHUEe  COAepKaHHs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, COOMpaHMe, paclo3HaBaHHE U M3YUYCHHE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOIOM U
yCIIOBHSI BOBHUKHOBEHUS M MPEKpalleHus: ropeHus (moxapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHMCAaHME WX CBOICTB, MOJNy4YeHHE, coOupaHHe,
pacro3HaBaHUEe M U3YYEHUE CBOMCTB BOJOpoaa (TOpeHHe), B3auMOJCHCTBHE
Bogopoaa ¢ okcuaoMm Meau(ll) (BO3MOXHO HUCIIOIB30BaHHE BHICOMATEPHAIIOB),
HaOmo/leHue 00pa3IoB  BEHIECTB KOJIMYECTBOM | MOJb, UCCIICIOBAaHHE
OCOOCHHOCTEl pacTBOpEHHs BELIECTB C PA3IUYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aUMOJCWCTBHE BOJbI C MeTa/llaMu (HaTpUEeM U KaJbI[HEeM)
(BO3MOXHO MCHOJIb30BAaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT U IIEJIOYeH C TOMOIIBI0 HMHIMKATOPOB, HCCIIEJOBaHHE OOpa3loB
HEOpPraHMYECKUX BEIIECTB pPa3jMYHbIX KJIACCOB, HAONIOJICHUE W3MEHEHUs
OKpPAacKM HHIUKATOPOB B pacTBOpax KHUCIOT U IIeJIoYeH, Hu3ydeHHe
B3aumojeiictBusi okcuga meau(ll) ¢ pacTBopoM cepHOW KHUCIOTHI, KHUCIOT C
MeTaJlJIaMH, peaklnii HeUTpaau3alui, MoJTyYeHne HePacTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOr0 MeTallla JApPYyTMM H3 pacTBopa COJIM, peEIIeHHe
AKCMIEPUMEHTATBHBIX 3a/a4 Mo TeMe «BaxHelmme Kiacchl HEOPraHHMYECKUX

COEIMHEHUI

[lepuonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

[lepBhle TOMBITKK KJIACCH(PHUKAIUM XUMUYECKUX OJJIEMEHTOB. [loHsTHE O
TPYIIax CXOJHBIX JJIEMEHTOB (IIETOYHBIE W IETOYHO3EMENTbHBIC METALIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amMdoTepHbIe

OKCHUABI U TUAPOKCHUIBI

[Iepnognueckuii 3axoH. [lepuoguueckas cucreMa XUMHYECKHUX 31eMeHToB J[. 1.
Menneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS bopmbl
Ilepuoanueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menneneesa.
ITepuogsl u rpynmnel. OU3MYECKU CMBICI MOPSAKOBOIO HOMEpA, HOMEpPOB

IIEPHO/Ia U TPYIIIbI JIEMEHTA

Crpoenne atomoB. CoctaB aToOMHbIX saep. M3otomnel. Onextponsl. CtpoeHue
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1.2

1.3

JJIEKTPOHHBIX 000J04YeK aTroMoB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckoit cucremsl .M. MeHnneneeBa. XapakTepUCTHKA XUMUYECKOTO

3JIEMEHTA 110 €ro MonoxeHuto B [lepuoanyeckoii cucreme /.M. Menneneesa

3aKOHOMEPHOCTH H3MEHEHHUSI paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMUYECKUX CBOMCTB IO TpPyINaM U MEPHOJIaM.
3nauenue Ilepuonuueckoro 3akoHa u Ileproanueckoil CUCTEMbl XUMHUUYECKUX
AJIEMEHTOB ISl pa3BuTUA Hayku W npaktuku. (.M. MenueneeB — y4€HbIl U

I'pa)kIaHHuH

Xumuyeckass cBs3b. KoBaneHTHass (mosisipHass UM HEMOJSIpHAs)  CBS3b.

DIEKTPOOTPULIATENILHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAs CBSI3b

Crenenp okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCaKknuu. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHU. OKUCIUTENIN U BOCCTAHOBUTEIIN

XUMUYECKUH HKCHEPUMEHT: H3y4YeHHE OO0pa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJEUCTBUE TUAPOKCHAA LUHKA C PacTBOpaMU KHUCIOT U
LIeJI0YEH, TPOBEICHNUE ONBITOB, WJUTHOCTPUPYIOIIHUX IPUMEPBI OKHUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaKI_lI/Iﬁ (FOpeHI/IC, pCaKknuuu pa3jioKCHUs, COGI[I/IHCHI/I}I)

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemectBo n xumunueckas peakuus. [lopropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKHUX 3JieMeHTOB J[. 1.
MenpneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWCTB
XMMHYECKUX DJIEMEHTOB NEPBBIX TPEX MEPHUOJIOB, KAIHs, KalbLUUsg U HX
COCIMHEHUI B COOTBETCTBUU C TMOJOKEHUEM 3JIEMEHTOB B llepmoamdeckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHne BelecTBa: BHJAbl XMUMHYECKOM CBSI3U. THIBI KPHUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTD CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJA XUMUYecKo# cBs3u. Kiaccudukanus u HOMEHKIaTypa HEOPraHMUECKuX
BEILIECTB (MEXAyHapoJHasi U TpUBHaJIbHAsA). XMMHUYECKHUE CBOMICTBAa BEIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJAcCaM  HEOPraHWYECKUX  COCIUHEHUH,

TCHECTUYCCKAs CBA3b HCOPTaHNYCCKUX BEIICCTB

Knaccudukanms XMMHYECKHX PEaKIHi M0 pa3IMYHBIM MPU3HAKaM (110 YHCITY U

COCTaBy YyYacTBYIOLIMX B PEAKLUU BEIIECTB, MO TEIJIOBOMY 3(PQexTy, Mo
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U3MEHCHUIO CTETICHEH OKHCIICHHS XMMHUYECKHX JJIEMEHTOB, IO OOpAaTHMOCTH,
0 Yy4YacTUIO Karajau3atopa). OJK30- ¢ JHAOTEPMHUYECKHE  PEaKIInH,

TCPMOXUMHNYCCKUC YPABHCHUS. ITonsarue o CKOpPOCTH XUMHUYECKOM peakuuun

[Tonsitie 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U FeTEePOreHHbIX peakiusax. [[oHaTre 0 XMMUYeCKOM PaBHOBECHH.
@DakTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKkUUd U IOJOKEHHE

XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIIBEHO-BOCCTAHOBUTCIBHBIC pcakuuu, BHGKTPOHHLIfI OanaHc
OKHCIIMTEIILHO-BOCCTAHOBUTEIILHOM pEaKkmuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKLII/If/’I C HCHOJIB30BAHHEM MCTOJa

OJICKTPOHHOI'O OajnaHca

Teopust AIEKTPOIUTUUECKOW TUCCOLMALNU. DIEKTPOIUTHl U HEIIEKTPOIUTHI.
KaTtunonbl, annonsl. MexaHu3m JUCCOLMAIIMM BELIECTB C Pa3IMYHbIMU BHUJIAMU
xuMudeckon cBsi3u. CteneHpb aucconuanuu. CHIbHBIE U CITA0BIE IEKTPOIUTHI.
Peakuuu noHHOro oOMeHa. YCIOBUS MPOTEKAaHUS PEaKIMid MOHHOTO OOMeEHa,
MOJIHBIE W COKpalIEHHBIE HOHHBIE ypaBHEHHUsS peakuuii. CBOWCTBA KHCIIOT,
OCHOBAaHMH U cCoOJell B CBET€ NPEACTABICHUN OO0 JIEKTPOIUTUUECKON

nucconnanuu. KauectBeHHble peakiii Ha MOHBI. [loHsTHE O THApPOIU3E coei

XUMHYECKH OKCIICPUMCHT: O3HAKOMIICHHE C MOJACIAMHU KPUCTAIIMYCCKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAIOB U HeMeTawioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsi); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklUd OT BO3ACUCTBUS pPa3IMUHBIX (DAKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  IpoIecca
JTUCCOLMAIMU  KHCIIOT, IIENo4Ye © coleil (BO3MOXKHO HCIOJIh30BaHHE
BHUJIEOMATEPHAIIOB); TPOBEACHHE ONBITOB, WIUIIOCTPUPYIOMIUX MPU3HAKU
MPOTEKaHUs peaKInii MOHHOTO 0OMeHa (0O0pa3oBaHME OCa/Ka, BhIIECTICHHUE Ta3a,
o0Opa3oBaHHe BOJIbl); OMBITOB, WJUIIOCTPUPYIOLIUX TNPUMEPHI OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakluil (TOpeHHe, Peakiuy pas3loKeHHUs, COCTUHEHHUS),
pacro3HaBaHUE HEOPTAHWYECKUX BEIIECTB C MMOMOIIBI0 KAUeCTBEHHBIX peaKIIni

Ha UOHBI; pELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4

Hewmerannel 1 ux coennHeHus

OOmast  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nyeckre CBONCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMMHYECKHME CBOMCTBA Ha IIpUMEpe XJopa

(B3auMozelicTBUE € MeTaljlaMu, HEMETaJUlaMH, IiesiodaMu). XJIOPOBOAOPOA.
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ConsiHas KuCIIOTa, XUMUYECKHE CBOWCTBA, MOJTyYeHUE, NpuMeHeHue. [lefictBue
XJIOpa M XJIOPOBOAOPOAA Ha OPraHU3M uesOBeKa. BakHenmme XJIOpUAbl U UX

HaXOXKACHUC B IIPUPOAC

OO6mas xapaktepuctuka diemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHne u (pu3ndeckue CBOMCTBa
IPOCTBIX BEHIECTB — KHCIOpOJa U Cepbl. AJUIOTPOMHBIE MOAUDUKAINH
KHCJIOpOAa W cepbl. XMMHYECKHe CBOicTBa cepbl. CepoBOIOpOJ, CTPOEHUE,
¢usznueckue M XUMHUYECKHE CBOMCTBA. OKCHUIBI Cepbl KaK IpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE M XUMHYECKHE CBONCTBA
(oOmue Kak mpencTaBUTENs Kiacca KUCIOT W crenuduaeckue). XUMUYSCKUE
peaxiyu, JeKalre B OCHOBE MPOMBIIIICHHOTO CIOoc0o0a IMOydeHUs] CEepHOM
kuciothl. [Ipumenenue. Conu cepHOM KHCIOTHI, KayeCTBEHHAsl peakius Ha
cynbdar-uon. Haxoxaenue cepel U €€ COCNMHEHUH B MpUpOje. XUMUIECKOE
3arpsi3HEHUE OKPY KaIoUIel Cpellbl COCIMHEHUSIMU cepbl (KUCIOTHBIE TOXK[IH,

3arps3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €0 MPEeI0TBPAIICHUS

OOmast xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIE CTEIICHN OKUCIIEHHS. A30T, paCIpOCTpaHEHUE B IIPUPOJIE,
¢usnveckne U XUMU4eckne cBoicTBa. KpyroBopor a3ora B npupoae. AMMHUAK,
ero Qusnyeckne W XMMHUYECKHE CBOICTBa, MoiydeHue u npumeHenue. Conu
aMMOHUS, HX (u3Myeckue M  XHMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHHast peaknusi Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOJydeHHe,
¢usnyeckue W XMMHUYECKHe CBOiicTBa (oOIIMe Kak IpeacTaBUTENs Kiacca
KHCIOT M cnenuduyeckue). Vcmomp30BaHHe HUTPATOB M COJICH aMMOHHS B
KayecTBe MHMHEPAJbHBIX YJIO0OpeHU. XUMHUECKOe 3arpsi3HEHHE OKpY KaloIIen
Cpelbl COeTMHEHUSIMHU a30Ta (KUCIOTHBIC JTOKIH, 3arps3HEHHE BO3yXa, TOYBBI

1 BOJOEMOB)

®ocdop, amtorponHsle Mogudukanuu docdopa, puzndeckrne U XUMUYECKHUE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kucnora, QuMIecKue u
XMMUYECKHE CBOWCTBa, mosydeHue. Vcmosnb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbel. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHUM OKHCIEHUS. YTIIEpoJ, aIOTPOIIHBIE
MOIU(UKAINH, PACIPOCTPAaHEHUE B TPHPOJE, (U3NIECKHE M XUMUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopor yraepona B npupoge. OKcuasl yriepoaa,

ux (i)I/ISI/I‘-IeCKI/Ie U XUMHUYCCKUC CBOﬁCTBa, [[el\/'ICTBI/IC Ha JXHUBBIC OpPraHU3MBbI,
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MOJTyYeHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBS3aHHbBIE C OKCUIOM
yrinepona(lV); rumoresa 1100anbHOrO TOTEIUICHUS KIUMAaTa; ITapHUKOBBIN
a¢dext. YronpHas Kuciota u e€ coilu, UX (GUINYECKUE U XUMUYECKUE
CBOIiCTBa, mojyueHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO3AHCTBE

[TepBoHauaNbHBIC MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCIUHEHUSIX
yriaepoga (MeTaH, 9TaH, ITWJICH, AalleTWICH, STaHOJ, TJIMIEPHH, YKCyCHas
kucnora). MIx coctaB m xumuueckoe crpoeHue. [loHsTHE 0 OMOIOTHYECKH
BRXHBIX BEIIECTBaX: JHpaX, Oelkax, yrjieBoJaX — W WX pPOJA B KU3HU
yeloBeka. MarepuanbHOe CIMHCTBO OPraHMYECKUX W HEOPTaHHMYECKHX

COCIUHEHUN

Kpemunii, ero ¢usnyeckrne ¥ XUMHUYECKHE CBOWCTBA, TNOJIYYCHHUE U
npumerenne. CoenuHeHUs KpeMHHUS B mpupoge. OOmme mpeacraBieHUs o0
okcune kpemuus(1V) u kpemuueBoii kuciote. CHIIMKAThI, UX UCIIOIb30BAHHUE B
OBITY, MEIUITMHE, MPOMBIIIUICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkeine300eToH. IIpoGiembr Oe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIbHBIX MAaTCPUaAJIOB B HOBCGI[HGBHOﬁ KHU3HHU

XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE 0O0pa3loB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBE/ICHHE KAa4EeCTBEHHBIX PEaKUHUHA Ha XJIOPHU-
WOHbI M HaOJIIOJICHHE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHI, OTpa’kKaroliue
(u3nueckre 1 XMMUYECKHE CBOICTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOXKHO
WCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0paslaMHu XJIOPUIOB
(ramoTeHnI0B); O3HAKOMJICHHE C oOpaslamMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BaHME BHJEOMATepHANIOB); HAOMIOJCHHWE IMpoliecca
oOyrauBaHUsl caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI,
U3y4YeHUEe XMMUYECKHX CBOMCTB paz0aBlIeHHOW CEpHOM KHCIOTHI, MPOBEICHHE
KauecTBEHHOM peakuuu Ha cyiabpaT-uoH U HaONIoJeHHE MpHu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PM3NUYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEpUANIOB), OOpa3laMmu
a30THBIX U (ocHOPHBIX yA0OpEHUH; OTyUYeHue, COOMpaHue, paclioO3HaBaHUE U
N3y4YCHHE CBOMCTB aMMHAaKa; IIPOBEJCHUE KAadyeCTBEHHBIX DPEAKUUN HAa HOH
aMMOHUS U (QocdaT-uOH ¥ U3yUYEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aMMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOYKHO
HCIIOJIb30BAHNUE BHJIEOMATEPUAIOB); HW3Y4YEHHE MOJAENEH KPUCTAIUIMUECKHUX

peméTok anmmasza, rpadwura, (QyiepeHa; O3HaKOMIIGHHE C  MPOIECCOM
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a7icopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJEM U yCTPOHCTBOM
IIPOTHBOra3a; IOIy4eHUEe, COOMpaHHe, paclo3HaBaHHE M H3Y4YEHHUE CBOMCTB
YIJIEKUCIOro Ta3a; IpOBEJeHHE KadeCTBEHHBIX peakiMii Ha KapOoHaT- H
CWJIMKAT-UOHbl M H3yYEHUE IPU3HAKOB HX TNPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIHUEN CHWIMKATHON IPOMBIIUIEHHOCTH; PEIIEHUE HKCIEPUMEHTAIbHBIX

3aj71a4 110 TeMe «BakHele HeMeTauIbl U UX COEIUHEHUS)
MeTaJIJIBI 1 UX COCONHCHUA

OO01mast xapaKTepUCTUKAa XUMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU UX
nonoxxkenuss B Ilepumoanueckord cucreme xumuueckux osnementoB J[.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHre MeTaIIOB. MeTaiinyeckast CBsi3b U
MEeTa/UTMuecKass KpUCTaUIMuecKass pemérka. JICKTPOXUMHYECKHH s

HaIIpsDKEHUH METaJlIOB

dusznueckue ¥ XUMHUYECKUE CBOMCTBA MeTaioB. OO1ue crnocoObl MOTydeHus
MeTtaiioB. [loHsATHE 0 KOPPO3UM METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, UyTyH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

[[{erounble MeTAJUIBL: IMOJOKEHHE B llepuonnyeckoil CUCTEME XHMHYECKHUX
anemenToB [[.1. MeHneneeBa; cTpoeHUE UX aTOMOB; HaXOXIACHUE B IPUPOJE.
duznyeckue 1 XUMUUECKHE CBOMCTBA (Ha puMepe HaTpus U Kasus). OKCUIbI U
TUAPOKCUIBI HaTpusi U Kanus. IIpuMeHeHHe IIEIOYHBIX METAlIOB MU HX

COeTUHEHUN

IIlenouno3eMeabHBIE  METAUIBI MarHuii ©M  KajbI[UM: TOJ0XKCHHE B
[Tepronuueckoit cucreme xumMmuueckux saeMeHToB JI.11. MenneneeBa; ctpoeHue
X aTOMOB; HaxOXXJeHHE B mpupoje. Puznueckue U XUMHUYECKHE CBOMCTBA
MarHusi W Kajablidsa. BakHelme coeauHEHUs KanbIus (OKCHI, THAPOKCHI,

conn). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEeHUs

Amomunuil: nonoxkenue B Ilepuoguueckoil cucTeMe XUMHUYECKHUX HIIEMEHTOB
J.U. MenneneeBa; cTpoeHHe aToMma; HaxOXKJIeHHE B mpupoje. DPusmueckue u
XUMHAYECKHE CBOMCTBA AIFOMUHUSI. AM(OTEpPHBIC CBONCTBAa OKCHJIA U THIPOKCHIA
QTIOMUHUS

Kenezo: nonoxenne B [lepuoanueckoi cucremMe XUMU4eckux siaeMenToB J[. 1.
MeHneneeBa; CTpOGHHE aTOMa; HaxOXJIeHHe B Tmpupoae. Du3HUecKue Hu
XUMUYECKHE CBOMCTBa kene3a. Okcuapl, TaApokcuasl U conu xkenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOIyYeHUE

XUMHUECKUH SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIaBOB,



4.1

4.2

4.3

X (U3MYCCKUMHU CBOMCTBAMH; W3yYCHHE pE3yJIbTaTOB KOPPO3WU METAIIOB
(BO3MOXKHO HCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), 0COOEHHOCTEH
B3aUMOJICHCTBHUS ~OKCHJA KaJbIUI M HATPUS C BOJOH  (BO3MOXHO
WCIIOJIb30BAaHNE BHCOMATEPHATIOB); WCCICIOBAHUE CBOMCTB JKECTKOW BOJIBI;
mpolecca TOPEHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BUJICOMATEPHAJIOB); TIPU3HAKOB MPOTECKAHHUS KAYSCTBECHHBIX PCAKIIUN HA HOHBI
(MarHusi, Kanplus, amoMuHus, uHka, skenesa(ll) u xenesa(lll), memu(ll);
HaO0JIIOJICHNE U OMKCAHUE MPOILIECCOB OKPAITUBAHUS TUIAMEHH MOHAMH HATpHS,
Kaius W Kajgblusg  (BO3MOXKHO  HCIIOJIb30BaHHE  BUICOMATEPHAJIOB);
WCClIeIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THIPOKCHIA
IIMHKA; PEIICHUE YKCIIEPUMEHTAIBHBIX 3aj1a4 1o TeMe «BakHeimue MeTamisl u

UX COCIUHECHHUSD
XHUMHMS ¥ OKpyKarolas cpena

HoBsie maTepuainbl u TexHOJOruM. BemecTBa U maTepuaibl B IMOBCEAHEBHOMU
JKA3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omacHoe UCHoIb30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momoip nmpu XUMHYECKUX OXKOrax W

OTPAaBJICHHUAX

OCHOBBI  DKOJIOTHYECKOM  TPaMOTHOCTH. XUMUYECKOE  3arpsA3HECHHE
okpyxaroriei cpensl [1/IK. Pons XxuMuu B pelieHu# SKOJIOTHYECKUX MpoOIeMm.
[IpupoaHble HMCTOYHUKH YIJIEBOAOPOAOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),
MPOIYKTHI UX MEPEPadOTKH, UX POIIb B OBITY U IPOMBIIIIIEHHOCTH

XUMUYECKUH IKCIIEPUMEHT: U3y4eHHe 00pa3IioB MaTepUaioB (CTEKIIO, CIUIABbI

METaJJIOB, MOJIMMEPHBIE MAaTEPHUAIIBI)



IHPOBEPAEMBIE HA OI'D ITO XUMHUHU TPEBOBAHMUA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOII 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3oBanusi Ha ocHoBe ®PI'OC

IIpencraBnenue:

O TI03HABa€MOCTH SBJICHUA NPUPOAbI, NOHUMaHHE OOBEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOH HAayKH KakK obiacTu COBPCMCHHOT'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIell KyJbTYyphl U NPaKTHUECKOU
JESITEIbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHEC MECTAa XUMHUU CPEAU APYTI'UX CCTCCTBCHHBIX HAYK

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MECTOAAaX HCCICAOBAHUA BCIICCTB U HUIYUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHUC HCIIOJb30BaTh MOACIHN JJIsA

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccrHoHaTbHON NEeITETBHOCTH, CBA3aHHBIX C XUMUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYalOIIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeld Oyayiel mpodeccnoHaIbHOM e TETLHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMHH Kak MPOQWIBHOTO NpenMeTa

IIpU [IEpPEeX0/ie Ha YPOBEHb CPEHEr0 001ero o0pa3oBaHUs

BJ'IaI[eHI/Ie CHUCTEMOM XWMHWUYECKUX 3HAHHH H YMCHHUC IIPUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHMIINE XHUMHUUYECKHE TIOHATHS: XHUMHYECKUH 9JICMCHT, aTOM,
MOJIEKyJIa, BELIECTBO, NMPOCTOE U CIIOXKHOE BEIIECTBO, OJHOPOAHAS W
HCOOHOPOAHAsd CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIIpHAasa
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAs Macca, MOJISPHBIA
00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJIb (CPEeIHssA), XUMHUYECKas
peakLus, peaKklMu COEIUHEHMs, PEaKLUUH Ppa3IoKeHHs, peaKkuuu
3aMeIeHHs, peaknuu OOMEeHa, TEIUIOBOM 3((EeKT peakuuu, 5K30- U
9HJIOTEPMHUYECKHE PEaKIMU, PacTBOpP, MaccoBas IO XUMHUYECKOIO

9JICMCHTA B COCIUHCHUH, MAaCCOBasd O0JII U NPOUCHTHAsA KOHIICHTPALIUA



2.2

2.3

3.1

3.2

3.3

3.4

BEIIECTBA B paCTBOPE, AP0 aTOMa, DIIEKTPOHHBIN CIIOW aTOMa, aTOMHAsI
opOuTanb, paguyc aToMa, BAJICHTHOCTb, CTENECHb OKHUCIICHHSI,
XUMHYECKAasl CBsI3b, SJEKTPOOTPUIIATETIHLHOCTD, MOJISIPHAS U HETIOJIIPHAS
KOBaJICHTHAasi  CBs3b, HMOHHAs CBSI3b, METAJUIMUECKas  CBS3b,
KpUCTAJUTMYECKass peleéTka (aTOMHAas, WOHHAs, MeTaJUIM4ecKas,
MOJIEKYJISIpHAsI), MOH, KAaTWOH, aHWOH, SJIEKTPOJIUT M HEDJIEKTPOJIHT,
DIIEKTPOJIUTUYECKAs ~ JUCCOIMALIMS, pEeaKlUud HOHHOro oOMeHa,
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIbHBIE ~ pPEAKIIMM,  OKHUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIEHHE U  BOCCTAHOBJICHHE, AJIEKTPOJIH3,
XUMHYECKOE paBHOBECHE, OOpaTHMbIE M HEOOpaTHMBIC pEaKIuH,
CKOpPOCTh XMMMYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJLJIOB, CILIABBI

OCHOBOIIOJIATAIONINE 3aKOHbl XMMHH: 3aKOH COXPAaHEHHS MaccChl,
nepuoauyeckuit 3axkoH JI.M. MenneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIpoO

TEOPUM  XHUMMHHU: aTOMHO-MOJICKYJISIDHAs ~ Teopus, Teopus

3JIEKTPOJTUTUYECKON AUCCOIUALINKI
Brnanenue ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKITFOUAIOILIEH:

YMEHHE TPaBUIIBHO UCTIOIH30BATh U3yUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM uYHCIe MMHEpaJbHbIE YAOOpEHHs, METaUlbl M CIUIABBI,
NPOAYKTHl TIEpepadOTKH TPUPOJHBIX HCTOYHUKOB YTIIEBOJOPOJIOB
(yrasi, mpupoaHOro rasza, He()TH) B OBITY, CEJIIbCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHWE 3HAYCHUS JKUPOB, OCIKOB, YTIEBOJOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE NMPOrHO3UPOBATh BIMSHUE BEIECTB
U XAMHUYECKHX TPOIECCOB HAa OPTaHU3M YeJIOBEKa W OKPYKAIOIIYIO
IPUPOJHYIO CPELLy

yMEHHE HWHTETPHPOBaTh XMMHUYECKHE 3HAHUS CO 3HAHUAMHU JPYTUX
y4eOHBIX TPEAMETOB

HaJIM4YHMEe OIBITa pabOTHl C PA3IMYHBIMH UCTOYHHKAMHU HH(OpMaIiu
N0 XMMHUM (Hay4Has M HAy4YHO-TIONYJSIpHAsl JIUTEpaTypa, CIOBAPH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OILIEHUBATh WH(POPMAIHIO O BEIIECTBAX, HX
NpPEBpAIllEeHUAX W  NPAKTHYECKOM TPUMEHEHHH W YMCHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-Ie6H0-HO3HaBaTCJIBHBIX 3aga4d

Bna;[eHHe OCHOBaMH TIOHSATHUMHOTO arrapara U CHMBOJIMYCCKOTO
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7.2
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8.1

8.2

8.3
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9.1
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A3bIKa XUMUU I COCTaBIeHUS (HOpPMYyJT HEOpPraHMYECKHX BELIECTB,
YpPaBHEHUN  XUMHUYECKHMX  pEakIMd; OCHOBAMHM  XHMHUYECKOM

Homenknatypsl (IUPAC u TpuBHansHoi)

YMmeHue oOBSCHATH CBA3b MOJIOKEHUA 3neMeHTa B [lepuoauueckoii
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsia sAapa, oOlee Yucio
AJIEKTPOHOB), PACHPEIECICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHSIM aTOMOB MEPBBIX TPEX MEPHUOIOB, KAUS U KaJIbIIHS
[IpencraBienre 0  NEPUOAMYECKON  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX JJIEMEHTOB (paauyc aroma, 3JIEKTPOOTPHUIIATEITHHOCTS),
IOPOCTBIX W CJOXHBIX BEIIECTB OT TOJOXKEHUS JIIEMEHTOB B
[Tlepuoguueckoit cucreme (B MalbIX IEpUOAAX U TJIABHBIX
MOJrPyNIax) v 3JeKTPOHHOTO CTPOEHUS aTOMa

YMenue kinaccuuuupoBarth:

XUMHUYECKHE AIICMECHTHI

HEOpPTaHWYECKUE BEIICCTBA

XUMHUYECKHE PEAKIIUN

YMeHue onpeaeisrh:

BaJICHTHOCTh W CTENCHb OKUCJICHHUS XUMUYCCKUX DJIEMEHTOB, 3apsi
MOHA

BHJ] XWMHYECKOH CBS3M W THUN KPUCTALIMYECKOH CTPYKTYpHl B
COETMHEHUSIX

XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEIIECTB (KHCIOT, OCHOBAHU)
OKHUCJIUTEIh U BOCCTAHOBUTEIH

YMeHune xapakTepu3oBaTh GU3NYECKHE U XUMUYECKUE CBOWCTBA!
MPOCTBIX BeHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anMmas,
KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KA, MarHHi,
KaJIBIIMH, aJTFOMHHHH, JKeJe30)

CIIOXHBIX BEMIECTB, B TOM YHCJIE HMX BOJHBIX PacTBOPOB (BOja,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOJN, OKCHUIBI U THUAPOKCHUIBI
metamwioB |-IA rpynn, amomunus, meau (1), nuaka, xenesa (Il u
I11), okcuast yraepona (Il u 1V), kpemuus (1V), azota u docdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasi,

docdopHas, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
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10.1
10.2

10.3

10.4
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111

11.2
11.3

11.4

12

121

12.2

12.3

13

131

MMPOTrHO3UPOBATH u XapaKTCepU3oBaTb CBOICTBa BCIICCTB B
3aBUCHUMOCTH OT HX COCTaBa M CTPOCHHUS, IMPUMCHCHUC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOP’ICTB, BO3MOJXHOCTb IMPOTCKAHUA XUMHWYCCKUX

HpeBpaHICHI/IfI B Pa3JIMYHBIX YCIOBHUAX

YMeHMEe COCTaBIIATh MOJIEKYJIIPHBIE U HOHHBIC YPAaBHEHUs PEaKLUi, B

TOM YHCJIE:
peakIuii HFOHHOTO 0OMeHa
OKHCITUTETHFHO-BOCCTAHOBUTEIIBHBIX PEaKITUi

WUTIOCTPUPYIONINX XHUMHUYSCKHE CBOMCTBA HM3YYEHHBIX KJIACCOB
(TpyIi) HEOPraHUYECKHUX BEIIECTB

MOJITBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEKIY HUMU

VMeHHe BbIYHUCIATH (IPOBOAUTH PACUETHI):

OTHOCHUTEIIBHYIO MOJICKYJISIPHYFO M MOJISIPHYIO MacChl BEILECTB,
MacCCOBYIO JIOJIFO XMMHYECKOTO JJIEMEHTA B COSMHCHUH

MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

M0 YpaBHEHHUSM XHMHUYECKHX PEaKIUi W HaXOOAUTh KOJIUYECTBO
BelecTBa, 00BEM U MacCy peareHTOB WIIH MPOYKTOB PEaKIuu
Bnanenue (3HaHME OCHOB):

OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOmIOleHue,
U3MEpPEHUE, IKCIICPUMEHT, MOJICITUPOBAHKE) IPH U3YYCHUH BEIECTB U
XUMHYECKHX SBICHH; yMeHHe c(hopMyIupoBaTh TmpodieMy U
NPEUIOKUTH Iy TH €€ PeIICHHSI

0e30macHON pabOThl C XWMHUYECKHMHU BEIIECTBAMH, XUMHUYECKOU
MOCYJI0¥ U JIa0OpaTOpHBIM 000PYA0BAHHEM

MpaBUJIaMu OE€30MAaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIH3yEMbIMU
B IOBCETHCBHOW JKHU3HHM, TIPABUJIAMH TTOBEJICHUS B IEISIX cOSpPEeKeHUS
3I0pOBbSl M OKpY’KaloIleld MPUPOJAHON Cpelbl; NMOHMMaHWE Bpeaa
(omacHOCTH) BO3JCHCTBHSI HAa JKWUBBIC OPTAaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICHUCTBUS

Hann4ne mpakTHYeCKHX HAaBBIKOB TUIAHHUPOBAHUS U OCYIIECTBIICHHS

CIICAYyIOMHUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YYCHUC U OIIMCAHUNC (I)I/ISI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMIJICHUC



13.2

13.3

13.4

135

13.6

13.7

13.8

14

141

14.2

C CI)I/I3I/I‘ICCKI/IMI/I n XUMHNYCCKHNMHU SIBJICHHUAMMU, OIIBITHI,

WJUTIOCTPUPYIOIINE TPU3HAKY MPOTEKAHUS XUMUYECKUX PEaKIUi
u3yueHHe crocoOO0B pa3aeseHus cMecen

MOJIydEHUE KHUCJIOpOJa W M3Y4YEHHE €ro CBOWCTB; IOJy4Y€HHUE
BOJIOPOJIa U U3YUYEHHE €ro CBOMCTB; MOJyYEHHE YIJIEKHCIOrO rasa u

HN3YUYCHUC CTO CBOI>'ICTB; IOJIYUCHHUEC aMMHaKa U U3y4YCHHUC €Iro CBOICTB

IIPUTOTOBJIICHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOM JOJIeH

pacTBOPEHHOTO BEWIECTBA

pUMEHEHHE UHAUKAaTOPOB (;1akmyca, METHJIOpaHKa u
denondranenna) s OnmpeneNeHUs XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeao4ei

HCCIIEIOBAaHNE W OIIMCAHHE CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOJCHCTBUS KHUCIIOT C MCETaJlJlaMu,
OKCHIaMH MCETaJlJIOB, PaCTBOPUMBIMHU u HEPACTBOPHUMBIMHA
OCHOBAaHUSAMHU, COJIAMH; IIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOro McETalyla JApyruMm H3  pacTBoOpa  COJIH;
HCCICI0OBAaHUC aM(bOTepHI:IX CBOICTB THAPOKCUAOB AJIIOMUHHA U

OUHKa

PCIICHUEC OSKCIICPUMCHTAIIBHBIX 3ada4 IO TCMaM: «OCHOBHBIEC KJIACCHI
HCOPraHUYCCKUX COCﬂHH@HHﬁ)); ((:‘)J'IGKTpOJ'II/ITI/IquKaH
JUCCOLIMAIIHS) «Baxmneime HeMETallIbl H UX COCAUHCHUSA»,

«Baxkneinne MeTalIbl U UX COCIUHCHUI»

XUMHUYECKHE  IKCIIEPUMEHTHI, WUTIOCTPUPYIOIINE  MPHU3HAKU
MPOTEKaHUsl peakluii MOHHOrO OOMEHa; KaueCTBEHHBIC pPEaKluu Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOpUI-, OPOMUI-,
wonua-, cynbdar-, Qocdar-, KapboHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI AaMMOHHUS, MarHus, KajabIUs, aTIOMUHHUS,
xkenesa (2+) u xenesa (3+), menu (2+), HMHKA

YMenue:

NPEJCTaBIATh pPE3yJAbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JIOKa3aTeNIbCTB, TpadUKOB M TaOMUI] M BBIABIATH SMITUPUYCCKUC
3aKOHOMEPHOCTHU

YCTaHABIIMBAThH CBSI3U MEXKIY PeallbHO HAOIIOJAeMBIMU XUMHUYECKHUMHU
SIBIICHUSIMU | TIPOIICCCAMH, MPOMCXOIAITUMHI B MaKpPO- H MHKPOMUPE,

00BACHATH IMPUYINHBI MHOFOO6p8.3PI$I BCIICCTB



HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM DK3AMEHE 110 XUMHUHU

Kox
1

11

1.2

13

14

1.5

1.6

2.1

2.2

2.3

3.1

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

HepBOHa‘IaJ'IBHI)Ie XUMHWYCCKHUC ITOHATUA
YucTeie BemecTBa u cMecu. CriocoObI pa3ziesieHus: cMece

ATOMBI H MOJICKYJIBI. Xumuueckue dyeMeHTbl. CHMBOIBI  XHMHYECKHX

JJICMCHTOB. HpOCTBIe " CJIOKHBIC BEUICCTBA.

Xumuaeckas (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHUX 3JIeMeHTOB. CTeIeHb

OKHCJICHUA

3aK0H TIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenpbHas aTOMHAs Macca.
OTHOCHUTENLHAA MOJICKYJIsIpHasA Macca. MaccoBas J0JI1 XUMHUYECKOI'o 3JIEMEHTA

B COCAMHCHNU

KonnuectBo BemectBa. Moab. MomsipHass Macca. MosspHblii 00bEM Ta3o0B.

BzanmocBs3b KOJIMYCCTBA, MACChl U YMCJIa CTPYKTYPHBIX €IUHHUIL BEIICCTBA

duspyeckne 1 XUMHUYECKHE SBICHUS. XUMHYecKas pcakuusa u e€ IIPpHU3HAKH.

3akoH COXPAaHCHUS MACChI BCIICCTB. XUMUYECKHUE YpPaBHCHUA

HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH H HepnonnquKaﬂ CHUCTCMa XHMHUYCCKHUX OJIICMCHTOB

.. MenneneeBa. CTpoeHrne aTOMOB

IIepnognueckuii 3akoH. Ilepuonnueckas cucremMa XUMHYECKUX AemMeHToB J[.H.
Menneneesa. Ileproasl u rpynnsl. @PU3HYECKUN CMBICI TOPSAKOBOIO HOMEpaA,

HOMCPOB II€pHOJa U T'PYIIIbI 3JICMCHTA

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3ortombl. DnexTponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKMX 3JEMEHTOB

[Tepnoanueckoii cucremsl [I.11. Menneneesa

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiublusgd (paguyca aTOMOB, DJIEKTPOOTPHUIIATEIHLHOCTH,
METAIMYECKIUX W HEMETAIMYEeCKMX CBOMCTB) M WX COCJUHECHHHA B
COOTBETCTBHMU C TIOJOKCHHEM »JiieMeHTOB B llepuoamdeckoil cucrteme u

CTPOCHUCM UX AaTOMOB
CrpoeHue BelecTna

Xumuueckasgs cBia3b.  KoBajgeHTHas (HOJIHpHaH n HeHOJ'ISIpHaH) CBA3b.

3J’I€KTpOOTpI/IHaT€J'IBHOCTI) XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.
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Mertannuyeckas CBSI3b

Tunbl KpHCTaIMYECKUX PpemETOK (aToOMHas, WOHHAsA, MeTaJIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKM U BUIA

XHMHYECKOH CBSI3U

Baxwueimme NpEACTAaBUTCIIM HCOPraHUYCCKHUX BCIICCTB. Hemerammel m mx

COCAMHCHUSI. Mertamisl 1 ux COCAUHCHUA

Knaccupukanmuss u HOMEHKIATypa HEOPTaHWYECKHX COCTUHEHUN: OKCHIOB
(coneobpa3yroiue: OCHOBHBIE, KHCIIOTHBIE, am(OoTepHBIE) u
Hecosieo0pa3yonue; OCHOBaHMK (LIETOYM W HEPAaCTBOPUMBIE OCHOBAHMS);
KUCIIOT  (KHCIOPOJACOAEp)KAIne M OCCKHCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJEH (CPeTHUX U KUCIIBIX)

Oduznueckue W XUMHUYECKHE CBOWCTBA TPOCTHIX  BEIIECTB-HEMETAILIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cepbl, a30Ta, hocdopa, yriepona, KpeMHHUS

dusnueckue U XUMHYECKHE CBOMCTBaA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JINTHA,
HATPUS, KaJusl, MarHUS M KaJbI¥sl, QJIFOMUHUS, XKelie3a. DJIeKTPOXUMUYCCKHI

A HAIIPSKEHUM METalIOB

®dusnueckue U XMMUYECKHUE CBOMCTBA BOJOPOJHBIX COCIUHEHHN HEMETAJIOB:
XJIOPOBOJIOPOIa, CEPOBOAOPOIA, AMMUAKA

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemeTamuioB: cepol (I1V, VI),
azora(ll, 1V, V), docoopa(lll, V), yraepona(ll, 1V), kpemuus(1V). Tonyuenne
OKCHJIOB HEMETAIIJIOB

Xumnueckue cpoicTBa okcuaoB: MeTamuioB IA-IIIA rpymn, musaka, memu(ll) u
xenesa(ll, 11). TTonydenue okCUmIOB METAIIIOB

XVUMHUYECKHE CBOWCTBA OCHOBAaHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha MpHUMEpe
TUAPOKCHUJIOB QJIIOMUHUA, >Kene3a, 1uHKa). [lodydeHne OCHOBaHMA U
aM(pOTEepHBIX THIPOKCH]IOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEepPHUCTOM, CEpHOM, a30THOH, (ochOpHON, KpPeMHHEBOH, yrombpbHOU. OcoObie
XUMHUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEpHOM U a30THOMW KHCIOT.
[Tomyuyenue kucaot

OO0me xuMuUecKue CBOMCTBa cpeanux coneit. [lomyuenue coneit

[Tomydenue, coOupaHue, pacro3HaBAaHUE BOJOPOJAA, KHCIOpPOJa, aMMHAKa,
YTIEKUCIIOTo Ta3a B 1abopaTopuu

[Tomyuenne ammuaka, CepHON W a30THOW KHCJIOT B MPOMBINIICHHOCTH. O01IHe
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5.1
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6.1
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CIOCOOBI OTYUYEHUSI METAILIOB
['eHeTHYecKas CBSI3b MEXKIY KJIaCCAaMH HEOPTAaHMYECKUX COSTUHEHUN
XUMHUYECKUE PeaKIuu

Knaccugukanus XuMHUUECKUX peakuuil M0 pa3IMyHbIM IPU3HAKaM: 110 YUCIYy U
COCTaBy YYaCTBYIOIIMX B PEAaKIMU BEILIECTB, MO TemioBoMy 3¢hdekry, 1mo
U3MEHEHHUIO CTETEeHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB

TemoBoit 3¢ deKT XUMUYECKOH peakluu, TEPMOXUMHUECKHE YpaBHEHUS. DK30-

N SOHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHUA

OKHCIUTENBPHOBOCCTAHOBUTENIBHBIE peakIMU. OKHUCINUTENN U BOCCTAaHOBUTEIH.
[Iponieccbl  OKUCIIEHMsI M BOCCTAHOBJIEHMsA.  OJIEKTPOHHBIM  OanaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

TeOpI/Iﬂ BHGKTpOHHTI/I‘IeCKOﬁ Jucconuanuu. KaTI/IOHBI, AHHWOHBI. BHCKTPOJ'II/ITBI n

HE3JICKTPOJINUTHI. CunbHBIC U cIa0bIe SJICKTPOJIUTHL. CrencHb JUuccomranumn

Peaknun moHHOTO OOMEHA. YCNOBHS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa,

MOJIHBIE U COKpAILIEHHBIC HOHHBIE YPaBHEHHUsI peaklnuit
XUMHUS U OKpY:Karolas cpena

BemectBa m Marepuansl B TIOBCEAHEBHOM JKH3HM 4YeloOBeKa. besomacHoe
UCITIOJIb30BaHUE BEUIECTB M XUMHMYECKUX peakuuil B jabopaTopuu u OBITY.

HepBaﬂ IMOMOIIB ITPHU XUMHYCCKUX O0XKOraX U OTPABJIICHHUAX

XUMUYECKOE 3arpsi3HEHUE OKpy’Kalomed cpefbl (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBpALLCHHS
[IpenensHass nomyctumas koHueHtpanus BemectB (IIJK). Pomp xumuu B
pELICHUH DHKOJOTMYECKUX TNpolsieM. YcCuiIeHue MapHUKOBOro sddexTa,

pa3pyIiieHne 030HOBOTO CJIOSI

[Ipumenenue cepsl, a3zora, Gocdopa, yriepoaa, KpeMHUS U UX COCIUHEHUH B
ObITy, MEIWIMHE, NPOMBIIUICHHOCTH M CEJIbCKOM Xo3siiicTBe. I[IpuMeHeHue
METAJUIOB M CIUIAaBOB (CTajlb, YYTYH, IIOPATIOMUHHHA, OpoH3a) B OBITY U
HNPOMBIIIUICHHOCTH WX coeanHeHni. [ToHsTHe 0 KOppO3UK METayuIoB, OCHOBHBIE
CHOCOOBI 3alIUTHI UX OT KOPPO3HU

[IpupogHble MCTOYHWKH YTIEBOAOPOAOB (Yrojib, NPHPOIHBIA Ta3, HEDTH),
MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH
[lepBoHayabHBIE TOHATHS 00 OPraHMYECKMX BEIIECTBAX KAaK O COCIUHEHUSX
yriepona (MeTaH, 3TaH, STUJICH, alleTUIICH, STaHOJI, TIIUIEPHH, YKCYCHasl KHUCIIOTa).

IToHaTHe 0 OMOJOTMYECKH BaXKHBIX BCIICCTBAX: XXUpaAX, 6em<ax, YIj€BoaAax — U UX



7.1
1.2
7.3

POJIH B KU3HH YeJIOBEKa

PacuéTer:

o popMysaM XUMHYECKUX COSTUHEHUIN

Macchl (MacCoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE

M0 XUMHUYCCKUM YpPaBHCHHUAM
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