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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€HAa HA OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHUS OCHOBHOU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepalbHON pabodeill MmporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOTo peaMeTa « XUMHU
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xuMum ma€T TPEACTABICHHUE O IIENSIX, OOIIEW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4EOHOTO
npeaMera, YCTaHABJIMBAECT 00s3aTeIbHOE IPEAMETHOE COJZIEpKaHue,
NpEeAyCMaTPUBAET pPACIpPENEICHUE €ro Io KiaccaM M CTPYKTYpPUPOBAHHE IO
pasgenaM M TeMaM MpPOrpaMMbl O XUMHH, ONPEAEHSAET KOJIUYECTBEHHBIE U
Ka4ECTBEHHBIEC XapaKTEPUCTUKH coAepKaHusl, PEKOMEHIYEMYIO
MOCJIEA0OBATEILHOCTh M3YUYEHHS XUMHUU C YYETOM MEKIPEIMETHBIX U BHYTPHU
NPEAMETHBIX CBSI3€M, JIOTMKA y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEN
oOyyJaronmxcsi, onpeaessieT BO3MOKHOCTU MpeaMeTa JIsl peain3aiui TpeOoBaHu
K pe3yJbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTEIbHOW MPOrpamMMbl Ha YpPOBHE
OCHOBHOTO O0IIero 00pa3oBaHus, a TaKke TPeOOBAHUN K pe3ysibTaraM OOydeHHUs
XUMUU Ha YpPOBHE IieJied M3y4YeHHUs MpeaMeTa U OCHOBHBIX BHJIOB Y4YeOHO-
MO3HABATENIbHOM  JIESITEIBHOCTH  OOy4Yaromierocs IO OCBOEHUI0  y4eOHOro
COAEPIKAHUSL.

3HaHWE XWMHUHM CIYXXUT OCHOBOW JJisi (HOPMHUPOBAHHS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUA O MAaTEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
posib UrparoT (GopMUpyeMble XUMHEH NpPeICTaBICHUs O B3aMMOIPEBPAIICHUSIX
PHEPIrUM M 00 HBOJIONMHU BEUIECTB B MPUPOJE, O MYyTAX PEHIeHUs TriI00aibHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOMN M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3alldd  BO3MOXHOCTEM  JUii  CaMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011el U PyHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBIINUICHUS M TBOPYECKUX CIIOCOOHOCTEH
0o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHHOW ydeOHOU  JesTeIhbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIIEOBATEIbCKUX YMEHHUM, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOMN S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOTO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, SIBJIIETCA OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUYN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIUXCA.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHH OOECNeYMBAIOTCS CHelU(pUKON
colepXaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISIETCS  MEJarorudyecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAeIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIero 0Opa3oBaHUsi OPUEHTUPOBAH Ha

OCBOCHHME OOYyYalOUIMMUCSA CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XUMHH, OCHOB
HEOPTAaHUYECKOM XHMHUM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHH.
Koppexyuonnvie 3a0auu yae6HOTO TipenqMeTa « XUMUS» HAMPaBICHBI HA PAa3BUTHE
3pPUTEIBHOTO BOCIHPHUATHS W Y3HABAHUS, NMPOCTPAHCTBECHHBIX IPEICTABICHUN H
OpPHEHTAllMd, OCHOBHBIX MBICIUTENbHBIX OMNEpaluii, HarasigHO-00pa3HOro U
CJIOBECHO-JIOTUYECKOTO MBIIIJIEHUS, KOPPEKLHMIO HApPYIIEHWH  3MOLIMOHAIBHO-
JUYHOCTHOM cepbl, MHAMBUAYAIBHBIX MPOOETIOB B 3HAHMSX, YMEHUSX, HABbIKAX,
oOoraiieHue cioBapsl.

CrpykTypa coiepkaHus MPOrpaMMbl IO XMMHUHU C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyudeHuro. ColepraHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
pPa3HOTO YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3axkoHa /I. 1. MeHnneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOHU CBS3H;

— TpencTaBieHUd 00 DICKTPOJUTUYECKON NHCCONMAIUMA BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCJEA0BATEIHLHO OT OJHOIO
YPOBHSI K JPyromMy, BBIIONHIS (YHKIUH OOBSICHEHHS ¥ TMPOTHO3HUPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3Yy4aeMBbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEN HAyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAyYHOMY 3HAHUKO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHUM NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUM M3 paHee M3YyUYEHHbIX YYE€OHBIX NpeaAMeToB: «OKpyKaoMMil MUp»,
«buosorus. 5—7 kimacce» U «dusnka. 7 Kmacey.



[Ipy w3ydyeHMH XWUMHUH TPOUCXOAUT (HOpMUpOBaHWE 3HAHUN OCHOB
XMMHYECKON HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEeIIbHOCTH YEJIOBEKAa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOU KYJBTYpHI.
3ajaya y4eOHOro mnpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XUMHYECKHX
3HAHUN — Ba)KHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYMHBIX 0000IIEHUI MHPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
NpUOOIIEHUH K HAyYHBIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEIIECTB U
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHHH B Y4YEOHO-TO3HABATEIIbHOW U Y4€OHO-UCCIIEI0BATENbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0O€30MacHOr0 OOpallleHHs C BeleCTBAMHU B
MMOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YE€HHUE MPUOOPEIH TaKUE 1ENH, KakK:

— (dopmupoBaHHEe WHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPUHATHIO PEUICHHH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHE
o0ydJaronmxcsi K CaMOCTOATENbHON IO3HABATEIbHON JI€ATEIbHOCTH, HAyYHbIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecnedeHue yCaoBUi, CIIOCOOCTBYIOMIUX MPHUOOPETEHUIO 00yYarOIIUMUCS
OMbITa Pa3HOOOPA3HON JESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHI[MI), MMEIOUIUX YHUBEPCAIBHOE 3HAYCHHUE JIA
Pa3JIMYHBIX BUJIOB JEATEIIBHOCTH;

— (dopmupoBanne oOmeld (QYHKIIMOHAIBHOW H €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJIE YMEHHUU OOBSACHITH U OILICHUBATH SIBJICHUS
OKPY’Kalolllero MUpa, UCIOJb3ysl 3HAHUS U OMbBIT, MOJYyYCHHbIE MPU H3YYEHUU
XUMUHM, NPUMEHSITh HMX MPU PpEIIeHUd MpoOJieM B MOBCEIHEBHOM XKU3HU U
TPYIOBOU JIEATENBHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCSd TyMaHUCTUYECKUX OTHOUICHHH,
NOHUMAHUSI LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJIX
COXPaHEHUS CBOETO 310POBBS U OKPYKAIOIIEW NPUPOJHOMN CPENBL;

—pa3BUTHE MOTHUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPABICHHOCTH JAIBHEUIIIETO
oOy4eHwus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XWUMHUH HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanwmsi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HEJIeN0), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COJIEP)KAHUE OBPA30BATEJBHOM ITPOI'PAMMBI

8 KITIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HU YETOBEKAa. XMMUS B CUCTEME HAYK.
Tena wm BemiecTtBa. Du3nMuecKue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHEe 0 MeTonax Mo3HaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CrocoObl pa3esneHust CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dIEeMEHThl. CHUMBOJIBI XUMHYECKUX
snemMeHTOB. [IpocThie U cioKHbIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcHUTEeNbHAS MOJIEKYJIsipHas Macca. MaccoBasi 0Jisi XUMUYECKOT0 3JIEMEHTa B
COCMHEHNH.

KomnuectBo Bemectsa. Moub. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHUCJIAa CTPYKTYpPHBIX €IUHUI] BeulecTBa. Pacu€rel mo Qopmynam
XUMUAYECKUX COCTUHEHUMN.

Ou3nyecKue U XUMHUUYECKUE ABJICHUSL. XUMHUYECKasl peakius U €€ MpU3HaAKU.
3aKOH COXpaHEHHS MAacCChl BEIIECTB. XHUMHUYecKue ypaBHeHHs. Knaccubukanus
XUMHUYECKUX PeaKIil (COeIMHEHUS, PA3I0KEHNUs, 3aMEIlIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabOpaTopuu U
npuéMaMu OOpalieHus ¢ J1abopaTOPHBIM O00OPYIOBAaHUEM, U3yUECHUE U OMHCAHHE
bu3NYecKuX CBOWCTB OO0pasllOB HEOPTAHWMYECKUX BEIIECTB, HAOJIOJCHUE
¢busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pacTUpPaHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUsl BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKaTUBAHUE
MEJTHOU TTPOBOJIOKU, B3aMMOJICHCTBHUE MeJla C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONMCAaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3lioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, pa3ioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE keye3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB Pa3JesieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNEe OYUCTKH TTOBAPECHHON
comud, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJENEH MOJIEKYII
(ImapocTepKHEBbIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — ajeMeHT U MmpocToe
BemecTBo. Haxoknenwe kuciopoga B TpUpoAe, (PU3MYeckne M XUMHUYECKHE
cBoiicTtBa (peakiuu ropenus). Oxcupapl. [lpumenenuwe kucinopona. CrocoObl
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MOJYYEHUs] KHUCIOpOoJa B Jabopatopud H mOpombllieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — nsnemeHTr u mpocTtoe BemecTBo. Haxoknenue Bomopona B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B IpUpos€ U B KU3HU 4YesioBeKa. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnot. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Pan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAHUE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOW J0JIE pacTBOPEHHOTO BELIECTBA, B3AUMOJAECHCTBUE BOABI C METAILUIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),
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UCCIIEJIOBaHUE O00pa3lloB HEOPraHMYECKHWX BEIIECTB PAa3jIMYHBIX KIACCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

[Hepuoauueckuii 3axkoH u lIlepuognuyeckast cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHAas  (opmbl
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Du3nyeckuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyueckoil CUCTEMbl XUMUUYECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeaMeTHbIX CBA3€H NpU U3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIUXCSA CUCTEMHBIMU JJISI OTAEJBbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO011e ecTeCTBEHHO--HayuUHbIE TMOHSTHS: HAay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, I'a3, (pU3MyYecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COITHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE NCKOMAEMBbIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHus

[lepnognueckuit 3axoH. Ilepuoguueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaius, KalblUusi M HX
COCIMHEHU B COOTBETCTBUHM C TMOJIOKEHUEM 3JIEMEHTOB B llepuoanueckoit
CHUCTEME U CTPOCHHMEM UX aTOMOB.

CrpoeHre BemecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUMA KPUCTAIUIMYECKOW PEIETKU U
BHUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XHUMHUECKHE
CBOMCTBA BELIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PeakiMii Mo pa3IuyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[TonsiTue 0 CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOreHHBIX M TeTePOTeHHBIX
peakuusx. [lonstue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopHl,
BIIMAIOIIME HA CKOPOCTh XUMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOIO

pPaBHOBECHS.
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUU,  JJIEKTPOHHBIA  OajnaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUMN
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OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMH C  HCHOJIb30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MexXxaHu3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMH BUIAMU
XUMHU4eCcKO# cBsi3u. CteneHb auccounanuu. CUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu nonHoro oOMeHa. Y cia0BUs NPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBAaHMM M COJIE B CBETE MNPEACTaBICHUNA 00 AICKTPOTUTHYECKON
nuccounanuu. KauectBeHHble peakuin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura W ammasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DSIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUAIMU KHCJIOT, IMIEJI0YE H COJEHn
(BO3MOXHO  MCHOJB30BAHME BHUJEO MaTEpPUAIOB), [POBEACHUE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKA  MPOTEKaHWA  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHue ocajka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3lIoKEHUs, COEIMHEHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOLIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
HKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJuibl 4 X cOeIMHEHUS

OO6mast xapaktepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3nuecKkue CBOMCTBA MPOCTHIX
BEIIECTB — TalloT€HOB. XMUMHYECKHE CBOWCTBA HAa NpPUMEpPE  XJopa
(B3aMMOJEHCTBUE C METa/llaMU, HEMEeTallaMH, MIeao4amMu). XJIOPOBOAOPO/I.
ConsiHast KuCIIOTa, XMMUYECKHE CBOMCTBA, MOJYyYEHHUE, NMpUMEHEHHe. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YelOoBeKa. BaxxHeumme XJIopuabl U UX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MIPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOIU(GUKAIIUU KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, PU3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KAK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciora, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
NpEACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XUMHUYECKUE PEaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUcIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl PEAKIUS Ha
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cyne¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MpUpOJe. XUMUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelnbl COeNWHEHUSIMU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHUS.

OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTpPAHEHHE B MPUPO/IE,
dusnyeckue u xuMudeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
dusnyecKkre u XMMHUYECKHE CBOMCTBA, MOMyyeHUe U npuMenenue. Conu aMMOHus,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (PU3NYECKUe M XUMUYECKUE
CBOMCTBa (OOIIME KaK TPEACTaBUTENA Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHue HUTPATOB M COJEM aMMOHHSA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCKoe 3arps3HEHNE OKPYIKAOIIECH CPElbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JTOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBbI U BOJOEMOB). Docdop,
ajutoTponHbie Moaudukanuu ¢docdopa, puznuecKkne M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3NIECKUe U XUMHUIECKHUE CBONCTBA,
nonyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJEpoJ,  aUIOTPOIHbIE
MOAU(UKALIMKM, PACOPOCTpaHEHUE B TpPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoricTtBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIBI yIiiepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACMCTBHE Ha JKUBBIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa u €€ coiu, uX (PU3nYecKue U XMMUYECKHUEe CBOMCTBA,
nojsyuyeHue u mnpumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MUCTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuposnHble HMCTOYHUKH YTIAEBOAOPOAOB (yrojib, MPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3MH), UX pOJib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKax, YriieBoJax — U UX
poiii B OKM3HM 4elloBeKa. MarepuaibHOE€ €AMHCTBO OpPraHWYecKUxX M
HEOPTaHUYECKUX COCAMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHUYECKHE CBOWCTBA, TMOJIYyYEHUE H
npumeHenue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCMIOJIb30BAHHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BajkHeillline cTpouTeNbHbIE MaTepualbl: KepaMHKa,
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CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 6€30macHOTO WCIOIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3O0B HEOPTAHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTpaKAMOIKMEe (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TaJIOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCHOJIb30BAHHE BUIECOMATEPUAIIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl U €€  COCIMHEHUSIMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHOI CEpHOI KUCIOTHI, TPOBEICHNE KAYECTBEHHON PEaKkIMi Ha CyIb(aT-
MOH W HAOJI0JeHHWEe NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UYECKUMU
cBOMcTBaMHM a3oTa, (ochopa M uX coeauHEHUN (BO3MOKHO HCIOIB30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrlo3HaBaHHE M M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHE NMPHU3HAKOB
UX IPOTEKaHHUsI, B3AUMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJeNen
KPUCTAIUIMUECKUX pemETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yYEHUE
CBOMCTB YIJIEKUCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX MPOTEKaHUs, O3HAKOMIICHHE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HEMETAIUTbl U UX COCTUHEHUSIY.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atomoB. CTpoeHne MeTayuioB. MeTtaiuyeckas CBA3b U
METAJIMYECKas: ~ KpUCTaJUIMUecKass  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHKeHUH MeTaioB. OU3nyecKkrue U XMMUYECKHe CBOWCTBa MeTaiioB. O0iue
crocoObl Mody4yeHus: MeTamioB. [loHsATHE O KOppO3UM METaIOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBITINICHHOCTH.

[Ilenouynble mMeTamibl: MONOXKEHUE B llepuonnueckoil cucTeMe XMMHUUYECKUX
sanementoB JI. M. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIECHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U Kamus). OKcuabl u
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TUIPOKCUABl HaTpusi W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIMHEHUU.

[Ilenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0XKJIeHHE B Npupoae. PU3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kanblus (OKCUJA, THUIPOKCUI, COJH).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUIN: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3UUECKUe U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus W Kaidblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3aJa4 10 TeMe «Baxuerue
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW XM3HU 4eJIOBEKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons npu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeulecTs, Aanee — [1/IK). Ponp xuMun B pelieHHH 3KOJIOTHYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu
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Peanuzanusi MeXmpenIMETHBIX CBsI3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0bEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHUsl JOCTUTAKOTCS B XOJ€ OOY4YEeHMs] XMMHM B €IMHCTBE Y4YEOHOH U
BOCIIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOmecTBe MpaBUjIaMHd M HOpPMamMH TIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AIINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaTbl  OTPaKalOT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAlUd W
pacIIMpeHre ONbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1)maTpruoTHYecKoro BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
YU Hay4YHOMY HAcCJECIHI0, NOHMMAaHUS 3HAYECHHUsS XHMHUYECKOW HAayKH B JKU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BJAJETh TOCTOBEPHOW HMH(OpMaiuein o
NEPENOBBIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTE€YECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNEIOBAaTENbCKOM, TBOPUECKOM W JAPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM MAESITENbHOCTH MpPH
BBIMIOJJTHEHUM Y4€OHBIX, MO3HABATEJbHBIX 3a]a4, BBIINOJHEHUM XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B TIpPOLIECCE O3TOM yueOHOW MAeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBO€ IMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3)IeHHOCTH HAYYHOT 0 O3HAHUA:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTAaBJISIOLINE
OCHOBY ISl IOHUMAaHHs CYIIHOCTH Hay4YHON KapTUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA IPUPOABI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIAHOU CPELOH, O POJIM XMMHUU B ITIO3HAHUM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE Ha IOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBbIE UIsi OOBSICHEHHs HAONIOaeMbIX MPOILECCOB W SIBICHUM,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU
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JUTEPATypOi, MOOCTYMHBIMH TEXHHUYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM W  HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
310POBBIO, YCTAHOBKM Ha 3JI0pOBbI 00pa3 »W3HH, OCO3HAHUE IMOCJIEJICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6)3K010rH4eCcKOro BOCIUTAHMS:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenns 3a1a4, CBI3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, JJIs ITOBBILIECHNUS
YPOBHSL  DKOJIOTUYECKOW  KyJIbTYpbl, OCO3HaHHS TJOOAIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU
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HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIEC AEHUCTBUS (MIO3HABATENbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJeHHS (MHIYKTUBHBIE, JEyKTUBHBIC, IO aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKluu — MPU PelIeHUn y4yeOHO-T03HABATEIbHBIX 3aJ1a4, C y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ncciienoBaTebCKue AeiiCTBUS:

YMEHHE HCIIOJIb30BaTh MOCTABJIEHHBIE BOINPOCHI B KA4YECTBE HHCTPYMEHTA
MO3HAHUS, & TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYKIACHUM;

NpUOOpPETEHUE OMNbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yibTaT, (OpMyIupoBaTh 000OIICHUS U
BBIBO/JIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIETaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, aHAIM3UPOBATh M HWHTEPHOPETHPOBATH HHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPE/ICTABICHHUS, MTOIYYaEMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJEPXKAHUS, CIPABOYHbBIC
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nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPCUYUBYIO U
HEJI0OCTOBEPHYIO WH(OPMAITHIO;

yMEHUE TPUMEHSATh Pa3IudHbIe METOIbI W 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMMBIX JJIi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]]a4 ONpPENeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JlaCTH  MCTOJIB30BaHUS  WMH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX — TEXHOJIOTHA,
OBJIQJICHHUE KYJbTYPOW aKTUBHOTO MCIIOJIB30BAHUS PA3TUYHBIX TTIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (JOpMY Mpe/CcTaBlIeHUs UHGOPMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3aJayll HECIO0XHBIMH CXEMaMH, JAuarpaMMaMu,
apyrumu ¢opmamMu rpaduku U UX KOMOWHAIUSIMU,

YyMEHUE UCIIOJNh30BaTh W aHAJM3UPOBaThH B Tporecce Y4YeOHOM U
WCCJIeIOBATEILCKONU JEATETLHOCTH MH(POPMAIUIO O BIWSHUUA MPOMBIIUICHHOCTH,
CEJbCKOrO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXKAloled NpUpOAHON
Cpepbl.

KoMMyHMKATHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUA:

YMEHHUSI 3a/laBaTh BOINPOCHI (B XoJie Juanora W (WiM) OUCKYCCUHU) IO
CymecTBy  oOcyxmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS MTPEAJIOKEHHON 3a/1a4K;

YMEHUS  NPEJCTaBIsATh  MOJYYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
NEATETPHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTaxX; JeJiaTh MPE3EHTAIUIO
PE3yNBTATOB BBHITIOJHEHUS XHUMHYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOTO OIIITa,
1abopaTopHOM pabOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYAHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOMU
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIMX MPoOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB M COTJIACOBAHUSA
no3unuid (00Cy X aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JI€HCTBUM, OMNpeNeiIeHue KPUTEpPUEeB IO OLIEHKE KayecTBa
BBITIOJTHEHHON paboOTHI U ApyTHe).

PeryasiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE TeHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMPENENsATh IEIN JACSTEIbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOMMMOCTH KOPPEKTHUPOBATH CBOIO
NeATeNIbHOCTh, BRIOMpaTh Hanbosiee YPheKTUBHBIC CIIOCOOBI peleHUs] YUeOHbBIX U
MO3HABATENIbHBIX 3a7]a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHUPOBATH
IPEVIOKEHHBIM  AJITOPUTM  JEMCTBUM MPHU BBINOJHEHUM 33aJaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIIHSIX,
OIICHMBATh COOTBETCTBHE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOW €M, YMEHHUE
UCII0JIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUH.
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HNPEAMETHBIE PE3YJIBTATHI
B coctaBe mpeaMeTHBIX pE3yNbTATOB IO OCBOEHHUIO 00S3aTENBHOTO
COJIep’KaHus, YCTAHOBIIGHHOTO JaHHOW (enepanbHO paldouel mpPOrpaMMoi,
BBIICJISIFOT: OCBOEHHBIE OOYYaIOIIUMKCS Hay4yHbIE 3HAHMS, YMEHUS U CHOCOOBI
neucTBul, crneruduueckue IS TpeaMeTHOW oOjactu  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IOJYYEHWIO HOBOIO  3HAaHWs, €r0  HWHTEpIPETallH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHIX.
K xoHIy oOydenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIA:

® pacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IOHSATUW: aTOM, MOJIEKYJa,
XUMUAYECKUN DIJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTA B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccu(uKalus peakuuil: peakiuu
COCOUHEHHNs], PEAaKLUMU pPAa3JIOKEHUs, PEaKUUMU 3aMEILICHUs, peaKuuu
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHUE PEaKINH, TEIUIOBOM 3(h(eKT peakiu,
SAIpO aToMa, HJIEKTPOHHBINA CJIOM aroma, aToMHas OpOuTalb, pPaaUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PacTBOP, MAacCOBAasl JOJI BEIIECTBA
(mpolieHTHAasi KOHIIEHTpAaIusi) B paCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSThH 3TU OHATHUA MPU ONMMCAHUM BELIECTB U UX MPEBPALLICHUI;

® UCIOJNIb30BAaTh XUMUYECKYIO CHUMBOJMKY JJI COCTaBieHHUS (HOopMys
BEILIECTB U YPABHEHN XMMHUYECKUX PEAKIIMIL;

® OMpeAeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTeMEeHb  OKHUCICHHUS  DJIEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
IIPUHAJIEKHOCTD BEIIECTB K OINPEACIEHHOMY KJIACCy COEAUHEHHU IO
dopmynaM, BHI XHMHYECKOM CBsS3M (KOBaJeHTHAas W HOHHas) B
HEOPTAaHUYECKUX COEAUHEHUSX;

e packpeiBaTh cMmbica llepuomuueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX NOJIOKeHus B llepuonnueckon cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

® ONKUCHIBATH M XapakTepuszoBaTh TaOmuuHyro Qopmy Ilepuonnyeckoi
CUCTEMBl XHMHMYECKHX DJEMEHTOB: pa3inyaTh TMOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
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OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAUEHUS, KOTOPHIC HMEIOTCS B
tabmume «llepuognueckass cucrema xumudeckux siementoB J[. U.
MeHneneeBa» C€ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sAapa, 00IIee YHUCIO AIIEKTPOHOB
U pacrpeiesieHUe UX 1O JIEKTPOHHBIM CIIOSIM);

e KiIaccU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKHAE peaknuu (M0 YHUCITy W COCTaBY YYACTBYIONIUX B PEAKIIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

® XapakTepu3oBaTh (ONHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPKAasi OMMCAHUE MPUMEPAMU MOJICKYISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUIECKIX PEAKITHI;

® TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

® BBYUCIIATH OTHOCHTEIIBHYIO MOJCKYJSPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJIIO XHMHYECKOTO JJIEeMEHTa 1o (dopmysie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOU PEaKINH;

® TIPUMEHSATH OCHOBHBIC OMEPAIMHA MBICIUTEIHHOU NESITEIBHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 000O0IICHHE, CHCTEeMAaTH3allnI0, KIacCU(PUKAIHIO,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl M3Y4YEHUS CBOMCTB
BEIIECTB M XWUMHUYECKHUX pEaKlud, eCTeCTBEHHO-HAYYHBIE METOIbI
NO3HaHUS — HaOIMIOJeHNE, M3MEpPEeHHe, MOJCIMPOBAHUE, SKCIICPUMEHT
(peasibHBI U MBICIICHHBIN);

e CJeloBaTh  MpaBWJaM  TOJb30BAHMUS ~ XUMHUYECKOHW  TMOCYyAOH |
7abopaTOpHBIM 000pPYOBaHMEM, a TakXKe TMpaBWaM OOpaIieHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJIHEHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB TIO TOJYYCHHIO W COOUPAHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOJAa H KHCIOpPOJa), NPUTOTOBICHHUIO
pacTBOPOB C OMPEICTEHHON MACCOBOM JOJEW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOJAUTh  XUMHUYECKHE  OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIENIOYEH W KHUCIOT C TIOMOIIBIO WHIMKATOPOB
(;makmyc, dheHondranienH, METUIOPAHXK U JPYyTHUe).

K koniry oOydeHus B 9 Kjiacce nmpeaMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUM:

® pPacKphIBaTh CMBICI OCHOBHBIX XWUMHUYECKHX TIOHSITHH: XUMHYECKHUI
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIHLHOCTh, CTETCHb
OKHCJICHHUS, XUMHUYECKasl PeaKIusi, XUMHUYECKasl CBS3b, TEIIOBOK A (deKT
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peaknuu, MOJb, MOJSIPHBIH  O0BEM,  pacTBOpP,  DJICKTPOJIMTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS JHUCCOLUAIMS, PEAKIUU HOHHOIO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H
HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHUCIEHHE W  BOCCTAHOBIICHHE,
aIIoTponus, aM(pOTEPHOCTh, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs,
METaJIMYEeCcKas), KpUCTAIMYECKasi peueTka, KOppo3us METaJUIOB,
CIJIaBbl, CKOpPOCTh XUMHUYECKON pEaKUHUH, TMPEIeIbHO JOMYyCTHMAas
koHueHtpanus [1JIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSTh 3TU OHATHUA MPU ONMMCAHUM BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIP30BAaTh XUMUYECKYI0 CHMBOJIMKY JUIS COCTaBJIICHUS (HOPMYT
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIUN;

ONPENEIISITh BAJIGHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSIX pA3JIMYHOTO COCTaBa, NPUHAMJIEKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1o (opmylaMm, BUJ XUMUYECKON
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XUMHYECKON (Qopmysie, XapakTep cpelbl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAVMHEHUN, TUM KPUCTAILTUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbIcH [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATh €0 IOHHMAaHUE: OINHUCHhIBAaTh W XapaKTEPU30BAThH
Tabnuunyto Gopmy Ilepuoanueckoil CUCTEMbl XUMHUYECKHX 3JIE€MEHTOB:
pa3nuuaTh TMOHATHS «TJaBHas moArpymnna (A-rpynma)» U «mo0ovHas
noarpymma (b-rpymma)», mameie u Oonblve MEpUOABI, COOTHOCHUTH
0003HAaUEHHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMUMHUYECKHUX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOIee YMCIO JJIEKTPOHOB U
pacnpeneneHne WX 0 DJIJIEKTPOHHBIM CJIOSIM), OOBICHITH OOITUE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUU B
npeaenax MajiblX NEPUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUUYECKUE peakiuu (M0 YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUPUUECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkAAas OMNUCAHUE
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IpUMEPaMH MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHHH COOTBETCTBYIOIIHUX
XMMHUYECKUX PEAKIUN;

COCTaBJISITh YPaBHEGHUS DJCKTPOJMTUYECKOW JAMCCOIMAIMHA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKAAONIMX CYIIECTBOBAHUE
TeHEeTUYECKOM CBSI3U MEXK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYMCIIATh OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO H  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmyle
COEJMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmolaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYIO0Ml U
7a00paTOpHBIM  00OpPYNOBAaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAauyeCTBEHHBIH  COCTaB
pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHS U HMOHBI U3YYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTHh OCHOBHBIE OTEPAIMA MBICTUTEIHHONU ESITEIBHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHUE, OO0OOIlEHHE, CHCTEMATU3AIMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — MJIsI WM3Y4YEHUS CBOWCTB BEIIECTB M
XUMUYECKUX pEaKluid, eCTeCTBEHHO-HAayYHbl€ METOAbl TMO3HaHUS —
HaOJI0ICHUE, U3MEpEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT (peajbHbI U
MBICJICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

N KoinunuecrBouacos DJIeKTPOHHbIE
11/- HaumeHoBaHHepa31e/I0B H Beer KoHTPOJIbHBI P (uudposbie)
TEMIPOrPaMMBbI e P JlabopaTopH o0pasoBaTe/bHbIepecyp
n 0 paGoThI e padboTh bI€ ONbITHI CBI
Pazgea 1.IlepBoHavyanbHbIeXUMHYECKHECTIOHSITUS
XuMHS — BakHast 00J1aCTh €CTECTBO3HAHUS brbmorexa LIOK
1.1 . 7 2 2 https://m.edsoo.ru/7f4183
U MPAKTUICCKOU ACATCIBbHOCTH UCIIOBCKA Te
bubnunorexa [IOK
1.2 BemiecTBa 1 XuMHUECKUEPEAKITUU 14 1 3 https://m.edsoo.ru/7f4183
Tc
Nroronopazneny 21
Paznen 2.BakHeiime nmpeacTaBuTe M HEOPraHMYECKUX BelleCTB
bubnunorexa [IOK
2.1 Boznyx. Kucnopoa. Ionsitue 06 oxcunax 6 1 https://m.edsoo.ru/7f4183
Ic
but6mmoreka [IOK
2.2 Bonopoa. ITonsiTHe 0 KHCIOTaX U CONAX 8 1 1 https://m.edsoo.ru/7f4183
Ic
but6mmoreka [IOK
2.3 Bona. PactBopsr. [TonsiTie 06 ocHOBaHUAX 5 1 1 2 https://m.edsoo.ru/7{4183
Tc
54 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COETUHE 1 | 1 5 but6mmoreka [IOK
1305078 https://m.edsoo.ru/7f4183
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Hroronopazneny 30

Paznen 3.1lepuoanuecknii 3axkoH u [lepuognueckasi cucrema xumuieckux 3jeMmeHToB . . MenneseeBa. CTpoeHneaToMOB.
XumuyeckasicBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINHU

ITepuoanueckut 3axoH u Ilepuoguueckas bu6muoteka [JOK
3.1 cHCTeMa XMMHUYECKuX anemMeHToB []. . 7 1 https://m.edsoo.ru/7f4183
Mengene-eBa. CTpoeHreaToma Tc
Xumudeckas CBsizb. OKHCITUTENBHO- Bubmmorexa LIOK
3.2 7 1 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEJIbHBIE PEAKIIUU e
bubnunorexa [IOK
Uroromnopazneny 14 https://m.edsoo.ru/7f4183
Tc
but6mmoreka [IOK
PesepBHOECBpemMs 3 https://m.edsoo.ru/7f4183
Ic
OBUIEE KOJIMYECTBO YACOB I10 68 4 6 14
[TPOIT'PAMME
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9 KJIACC

N Koun4yecrBouacoB DJIeKTPOHHbBIE
11/- HaumeHoBaHuepasaeioB u Beer  Komrponnis Tpaxriseckn (undgposbie)
TEMIIPOrPaMMbI JlabopaTopHbl  oGpazoBaTeabHDBIE-
I 0 e padoThI e padoThI € ONBITHI pecypes:
Pa3nen 1.BemecTBO M XUMHYECKHE PeaKIIUU
[ToBTOpeHME U yriyOIeHHE 3HAHUT bubmmorexa LOK
1.1 4 https://m.edsoo.ru/7f41a6
OCHOBHBIX pa3/iesioB Kypca 8 kjacca 36
OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAK bubmmorexa LIOK
1.2 N 5 https://m.edsoo.ru/7{41a6
it 36
DNEKTPOTUTHYECKAS TUCCOLIUAITHS. Bubmnorexa LIOK
1.3 8 1 1 1 https://m.edsoo.ru/7f41a6
XYUMUYECKUE PEeaKIH B pacTBOpax 16
Nroronopazneny 17
Pa3zpen 2.HeMeTa/JILI M BUX COETUHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKIX bubmmorexa LIOK
2.1 3 1 1 https://m.edsoo.ru/7f41a6
anemeHToB VIIA-rpymnmsl. I'anorenst 36
OO01mas XxapakTepuCcTHKa XUMUIECKIX bubnmoreka [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u 5 2 https://m.edsoo.ru/7f41a6
eécoeqUHEHUS 36
OO01mas XxapakTepruCcTHKa XUMUIECKIX bubmmoreka [JOK
23 aneMeHTOB VA-rpymnmsl. A30T, pochop 1 ux 9 1 2 https://m.edsoo.ru/7f41a6
COCIMHECHMUS 36
OO0mas XxapaKTepUCTUKAa XUMHUIECKUX bubnuoTexa [{OK
2.4 anemeHToB [VA-rpynmel. Yriepona u 11 1 2 3 https://m.edsoo.ru/7f41a6
KPEMHUI U UX COEVUHEHUS 36




Hroronopazneny

28

Pa3zgen 3.MeTasIbl M X COCTUHEHUS

but6moreka [IOK
3.1 OO01I1ECBONCTBAMETAIIOB 4 1 https://m.edsoo.ru/7{41a6
36
but6mmoreka [IOK
3.2 Baxkneime Metaiuisl 1 UX COETUHEHUS 13 2 https://m.edsoo.ru/7{41a6
36
Wroronopazneny 17
Pasznen 4.Xumus n okpyskawmas cpeia
but6moreka [IOK
4.1 BemectBa 1 MmaTepuabl B )KH3HU YEIOBEKa 3 https://m.edsoo.ru/7{41a6
36
Uroronopazneny 3
but6moreka [IOK
PesepBHOECBpems 3 https://m.edsoo.ru/7f41a6
36
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOIT'PAMME
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