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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XWMHM Ha YypOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
COCTaBlieHa Ha OCHOBe TpeOOBaHUII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHO pabodeill MmporpaMmbl
BOCITUTAHUS U C Y4ETOM KOHIICTIIIUU MPETOAaBaHUs YICOHOTO TIpeIMeTa « XUMHUSI
B 00pa3oBaTeNbHBIX opranm3anusax Poccuiickoit denepanuu.

[Iporpamma 1mo xuMuu Aa€T NpPENCTaBICHUWE O IENIX, OOIel CTpaTreruu
oOy4yeHusi, BOCHUTAaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4EOHOIO
npeameTa, yCTaHaBIMBAET  00s3aTesbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpeleeHue €ro IO KilaccaM M CTPYKTYpUPOBAHHUE IO
paszzmenaM W TeMaM MPOrpaMMbl TI0 XHMHH, ONPENesieT KOJIMYECTBCHHBIE H
KaueCTBEHHbIE XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OOYyYalomuXCs, OMNPEAeNIeT BO3MOXKHOCTH TMpeaMera s
peann3zanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMmMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TpeOOBaHUM K
pe3ynbTaTam 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHus NpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENILHON JAESITENIbHOCTH OO0YYaloUlerocsi Mo OCBOEHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHME XHUMHUHM CIY)XKUT OCHOBOW JiJIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, ero npejacTaBICHUH O MaTEPUAIILHOM €IUHCTBE MHPA, BAKHYIO
posib UrparoT (GopMUpyeMble XUMHEH NpPEICTaBICHUs O B3aMMOIPEBPAIICHUSIX
DPHEPTrU W 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOIN U 3KOJIOTUYECKOW O€30MacHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealiM3allid  BO3MOXKHOCTEH Ui CamMOpa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM y4yeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX Kak B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCUOHATIEHOMN JCATEIBHOCTH;

3HAKOMHUT CO CHENU(UKON HAYIHOTO MBIIUICHUS, 3aKIaJbIBaeT OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €IUHCTBO MPHUPObI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ 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.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona Kk e€ mzyuyeHuro. ColepiaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIUCCOLMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJICHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEA0BATEIBLHO OT OJHOIO
YPOBHSI K JPyromMy, BBIIONHIS (YHKIUA OOBSICHEHHS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue MmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIIOIIEH HAYyYHOU KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydyeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUM M3 paHee M3YyUYEHHbIX YYEOHBIX NpeaAMeToB: «OKpYyKaOMM MUPY,
«buonorus. 5—7 knacce» U «PU3UKA. 7 KIraccy.

[lpy w3ydyeHMH XWUMHUH TPOUCXOAUT (HOpMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIaCTH COBPEMEHHOTO €CTeCTBO3HAHMS, MPAKTHYECKOU
JNEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYDHI.
3ajaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHMU CHCTEMbl XUMHYECKHX
3HAHUN — Ba)KHEUIUX (PaKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00O0OIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM T[IO3HAHWS TMPU HU3YYCHUU BEIIECTB U
XUMHYECKHX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOr0 OOpallleHHs C BEleCTBAMHU B
MOBCETHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaAKUE LI, KaK:

— (dopmupoBaHHe WMHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCcKoe MpHUOOIIeHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUHU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOLIMX YHHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSACHATP M OLIEHWBATH SIBJICHUS
OKpPY’KaIoIIeT0 MHpa, WUCIONB3YsS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMUHM, NPUMEHSITh HMX MPU pEIIeHUd MpoOJieM B MOBCEIHEBHOM KU3HU U
TPYJOBOM I€ITEILHOCTH;

— ¢opmupoBaHue y OOydYarOMIMXCSd TyMaHUCTUYECKUX OTHOUICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMYECKU
1eJ1eCO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXkAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUiIs M HANPaBIEHHOCTHU AATbHEHIIIErO
oOy4eHwus.

OO1iee 4YUCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHUMHUM HAa YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIel0), B 9 kitacce — 68 4yacoB (2 yaca B HECIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp X¥MHUM B )KM3HH 4Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. du3nMuecKue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BellecTB. [loHsiTue 0 MeTojax Mo3HaHWS B XUMHH. UYUCThIE BellleCTBA U CMECH.
CriocoObI pa3faeieHust CMECei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIEeMEHTbl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi ¢opmysna. BajgeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHUTeNbHAS MOJIEKYJIsipHas Macca. MaccoBasi J0Jisi XUMUYECKOTO 3JIEMEHTa B
COEMHEHHUH.

KonnuectBo BemectBa. Moiib. MossipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX €IWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

Ou3nyecKue U XUMHUUYECKUE ABJICHUSL. XUMHUYECKasl peakius U €€ MpU3HaAKU.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XUMHUYecKHe ypaBHeHusa. Knaccuduxanus
XUMUYECKUX peaKIil (COeIMHEHUS, PA3I0KEHNUs, 3aMEIlIEHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHWYECKOHW IMOCYI0H, MpaBujaMu padOTHl B J1a00OpaTopuu 1
npuémMamu oOpallleHus: ¢ J1abOpaTOpHBIM O0OPYAOBAHUEM, U3YUEHUE U OIMKCAHUE
dbu3nueckux CBOMCTB 00pa3l0oB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
¢busnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCAlMsI BOAbI) U XUMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
METHOU TTPOBOJIOKU, B3aMMOJICHCTBHUE MeJla C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
OMKCaHUE MPHU3HAKOB MPOTEKAHMS XMMHYECKUX peakiuil (pas3ioxeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUIAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkee3a ¢ pacTBopom conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JECHHS CMECed: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHON
coiyd, HaOJIOJEHWEe U  ONUCAHME  Pe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — sneMeHT U mpocToe
BelecTBo. HaxokneHuwe kuciopoga B TNpUpoae, (pU3MYEecKHe U XUMHUYECKUE
cBoiicTtBa (peakiuu ropenus). Oxcupapl. [lpumenenuwe kucinopoga. CrocoObl



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),



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  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  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. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
NOHATUH, TaK U MOHATUH, SBJISIOIIUXCSA CUCTEMHBIMU JJISI OTAEJBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHbIM (akT, rurnoTe3a, 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
PaBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUMN



OKHCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIUMH C  HCHOJB30BAHHEM  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



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,



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



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



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 ITUKJIA.

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.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATBHI

JIM4HOCTHBIE PE3yNbTaTbl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro
0o0pa3oBaHMs JIOCTUTAIOTCS B XO0J€ OOYy4YEeHUS XUMHH B €JUHCTBE y4yeOHOU u
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMA POCCUMCKUMU
COIMOKYJIbTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, TPUHSITHIMU B
oOliecTBe MpaBWJIaMM M HOPMaMU TOBEIECHHUS U CIOCOOCTBYIOT MpolEeccaM
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COLMATM3ALUN O0YyHaOITUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroIIMXcs
PYKOBOACTBOBATbCA CHCTEMOM TMO3WTHUBHBIX LIEHHOCTHBIX OPUEHTAUUW W
pacIIMpeHne ONbITa AESTEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) mIaTpHOTHYECKOTO BOCTIMTAHMSL:

LEHHOCTHOTO OTHOLIEHHUS K OT€UYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYYHOMY HACIECAWIO, NOHMMAaHMs 3HAYEHUS XWMHYECKOM HAyKU B JKW3HU
COBPEMEHHOTO OOIIeCTBa, CIOCOOHOCTH BJaJETh JOCTOBEPHOW HMH(OpMAIei o
NIEPENOBBIX JOCTVIKEHHUSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOW XUMWH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax M IPAaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOM JEATENbHOCTH MpU
BBINIOJIHEHUU YYEOHBIX, TMO3HABATEIbHBIX 3a/a4, BBIMIOJHEHUH XHUMHUYECKHX
HKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B TIpOLIECCE€ O3TOM yueOHOW MAeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEJIEHHE U TIIOCTYIIKM CBOMX TOBApHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XMMUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTAaBIISIOLINE
OCHOBY JJIsI IOHUMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEACTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aMMOCBS3SX YEJIIOBEKA C
MIPUPOIHOM CPEIOU, O POJIM XUMHUH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

II03HABATEIIbHBIE MOTHBBI, HAIPABJIECHHBIE HA IIOJyYEHHE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIMMBIE AJii OOBSICHEHUS HAOJIOJAAeMbIX IPOLIECCOB U SBJICHUH,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



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) popMupoBaHMs 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) Tpy10BOI0 BOCIIMTAHMS:

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) 3K0J10rH4ecKOro BOCIIMTAHUSA:

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 PE3YJIBTATDHI

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



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 ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHUE HaOIoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHHUs, CIPABOYHbBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TPUMEHSATh Pa3IudHbIe METOJbI U 3alPOCHI TPHU TOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTaX; JejlaTh MpPe3eHTAIUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



JNEWCTBUM, BHUABI JEATEIBHOCTH 10 MOJYYEHUIO HOBOI'O 3HAHMS, €r0
UHTEPIpPEeTalluy, MPeoOpa30BaHUI0O M MPUMEHEHHUIO B PA3IUYHBIX Y4YEOHBIX U
HOBBIX CUTyalUsIX.

K xonIiy oOydenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHWYECKMX IOHATHM: aTOM, MOJEKYJa,
XUMHWYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTb, CTEIECHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccu(uKauus peakuuil: peakiuu
COCAUHEHHUS, pEaKUMU PA3JIOKEHUs, pPEaKUUU 3aMELICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM 3pdeKT peakumu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTalb, PaJNyC
aToMa, XMMHUYECKasl CBA3b, MOJSPHAs U HEINOJsIpHAs KOBAJIECHTHAs CBA3b,
WOHHAs1 CBA3b, MOH, KATUOH, aHWOH, PacTBOP, MAaccOBasl JOJI BEIIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATUHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e HCIOJB30BaTh XUMHUYECKYIO CHMBOJHKY [IJII COCTaBlIeHUS (HOpMyI
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
IIPUHAJIEKHOCTD BEIIECTB K OINPEAEIEHHOMY KJIACcCy COEAUHEHHU IO
dopmynaM, BHI XHMHYECKOM CBsS3M (KOBaJeHTHAas U HOHHas) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcia Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh NOHUMAHHME IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX NOJIOKEeHWs B llepuonnueckon cucreme,
3aKOHOB COXPAaHEHMS MacCChl BELIECTB, ITOCTOSHCTBA COCTABA, ATOMHO-
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHUCTEMBl XHMMYECKHX DJIEMEHTOB: Da3inyaTbh MOHATUSA «IJIABHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKUX JIEMEHTOB (COCTaB W 3apsij s/apa, 00IIee YMCIIO IIEKTPOHOB
U pacTpeeieHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHUl B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MACCOBYIO JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUEThHI
10 YPaBHEHUIO XUMUYECKOW PEaKIINH;

MPUMEHSTHh OCHOBHBIE OTEPAIMA MBICTUTEIHHONU ESITEIIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allU0, KIacCU(PUKAIHIO,
BBISIBJICHHE MPUYUHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7a00paTOpHBIM  000pY/IOBaHMEM, a TakXKe MpaBwiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUHUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECITEHHOW MAcCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHXK U APYTHE).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HEOOpaTUMbIE PEAaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJIJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaloB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKkUWH, NPENebHO OIyCTHMas
xoHuentpaus [1/IK Bemecrsa;

WUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATH ITH MOHATHS IIPUA OIIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJB30BaTh XHUMMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHUS (opMyl
BEILECTB U YPAaBHEHUM XUMHUUECKUX PEAKIIN;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCIICHNS] XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHU 1Mo ¢opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIcH [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynma)», manele u Oonbline NEPUOABI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IIEPUOJ0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBY YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3P(EKTy, MO M3MEHEHUIO CTEIEHEN OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTaBJISITh YPAaBHEHHs DJIEKTPOJUTUYECKOM JMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MACCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYIO0Ml U
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXkKe IMpaBuia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OMEpPAlMd MBICTUTEIBHONU JIESITEIbHOCTU — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKIid, €CTeCTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHbIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumeHoBaHme pa3iesioB U daekTpoHHbIe (U (pPOBbHIE)
KourtpoJabHbie [MpakTuyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC peCypChI
padoThI padoTsI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NIOHATHS
XuMusT — BaKHas 00J1acTh
€CTECTBO3HA
1.1 TECTBOH Hfm " 5 2 https://m.eds00.ru/YNVIX660G
MPaKTHUYECKOU IeATETbHOCTH
YyeJoBeKa
BemiectBa u xumuueckue
1.2 . 15 1 https://m.edsoo.rt/ONNXR1VFOQ
peakuuu
Uroro no pazgeny 20
Pa3nes 2. BaskHelimme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
Bo3nyx. Kucnopon. [Toustue
2.1 % oA 6 https://m.edsoo0.ru/DSBORTY 30
00 okcHgax
Bonopon. Ilonarue o
2.2 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX U COMSX
Boga. Pacteopsr. [1o e 00
2.3 A TBOPBL. LOTTH 5 1 1 https://m.edsoo.ru/M1315SKJBM
OCHOBaHMSIX
OCHOBHBIE KJ1aCChI
2.4 . 11 1 1 https://m.edsoo0.ru/0T5SASMOWT
HEOPraHNYECKUX COEAMHEHUI
Uroro no pazgeny 30

Pa3nen 3. [lepnoanueckuii 3axkon n llepuoguveckas cucrema xumuideckux 3jaeMeHToB /. . MengeneeBa. CTpoeHne aTOMOB.
XuMnueckas cBsi3zb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




[Tepuonnueckuii 3aKOH 1
[Tepuonuueckas cucrema

3.1 XUMHUYECKUX djieMeHTOoB /1. . 7 https://m.edsoo.ru/TCBIBVWEZ
MenneneeBa. CtpoeHne
aToma
XumMmuyeckas CBSI3b.
3.2 OKHCIUTEIBHO- 8 https://m.edsoo.ru/F6AOA8DPF
BOCCTAaHOBUTEJIBLHBIE PEAKITUN
Hroro no pazgeny 15 https://m.edsoo.rut/LRYWBJPES
PeszepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME




9 KJIACC

KosmuecTBo yacos
HaumeHoBaHMe pa3/iejioB U TeM JyeKTpOoHHBbIE (LM poBbIE)
Ne /i Kontponbnbsie  IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoTsbI padoTsI
Pa3nen 1. BemecTBO M XuMHu4ecKHe peakun
[ToBTOpEeHue u yriayoneHue 3HaHUM
1.1 P M 5 1 https://m.edsoo.re/EQETUT35Z
OCHOBHBIX pa3/IeJioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX
1.2 . p 4 https://m.edsoo.ru/AFN4LWG7U
peakuui
DNEKTPONIUTHYECKAs! JUCCOLMAIIHS.
1.3 P g HHat 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHUYECKUE PEaKliy B pacTBOpax
Uroro no pazgeny 17
Pa3gen 2. HeMeTa/JILI M X COE€IHHEHUS
OO01mas XxapakTepruCcTUKa XUMUIECKIX
2.1 o P P 4 1 https://m.edsoo.rt/ZTN1F700I
aneMeHToB VIIA-rpynmsl. ["anorenst
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.2 aneMeHToB VIA-rpymnmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COETMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEMHEHUs
OO01mas XxapakTepruCcTUKa XUMUIECKIX
2.4 anemenToB [VA-rpynmnsl. Yriepon u 8 1 2 https://m.edsoo.ru/JPJ200VIX
KPEMHUH U UX COEUHEHUS
Hroro no paspeny 25




Pa3zgen 3. MeTaJIbI M X COCIUHEHU S

3.1 OO01mme cBOHCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxkneiime MeTauibl U UX COSTUHEHUS 16 https://m.edsoo.ru/EFKQWI9HZI
Hroro no pazgeny 20
Pasznen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 E:J?gi:;a 1 MGTCPHAIIEL B KH3HH 3 https://m.edsoo.rt/TENBWEF7Y
Uroro no pazgeny 3
PesepBHOE BpeMms 3 https://m.edsoo.ru/FYSRY75R9
OBILEE KOJIMYECTBO YACOB I10 68
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HOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHBIE Pabora ¢ nerbmu
Ne OB3
Tema ypoka Koutpoar Ipakruu  [laTta uugposbie
n/n Bcero  Hble ecKue H3YYeHHs o0pa3oBaTe/ibH
padoThbI padoTsI ble pecypchbl
[Ipenmet xumuu. Ponp xumuu B WnnuBunyansHas
1 KusHH venoseka, Tena u 1 01002026 ~ Mpssmedsooru - p,Gop,
) T /L62DS2CZR
BEIIECTBA
ITonsaTre 0 MeTOIaX MTO3HAHMUS B https://m.edsoo. WnpuBupyansHas
2 8 1 03.00.2026 =L PSMLECS00.ML TIVMBIAY
XUMHAN /9ZIJAEW050 pabora
[MpakTuyeckas padora Ne 1 WnpuBupyansHas
«IIpaBuia paboThI B 1abOpaTopuu /m. ) pabora
3 papiia P patop ! 08.00.2026 ~ upsi/m.edsoo.u
U IPUEMBI 0OpaIleHus ¢ /LSEW4353D
1a60paTOPHBIM 000PYTIOBAHUEM)
YucTele BEIeCTBa U CMECH. https://m. . NunuBnayanbHast
4 " . 1 10092026 ~ Dupsi/m.edsoo.ru ad
Crnioco0bl pa3zesnieHus: cMecei /6TME21FW8 pabora
[TpakTruueckas padota No 2 WuauBuyansHas
«Pa3nenenue cmeceil (Ha https://m. . pabora
5 A ( . 1 15092026 ~ “utpsi/m.cdsoory
pUMEpPE OUYUCTKU NTOBAPEHHOU /K3LSSMCRY
COJIN)»
https://m.edsoo.ru | HWunuBuayanbHas
6 Ato OJIEK 1 17.09.
TOMBI U MOJIEKYJIbI 7.09.2026 /BLSOAWTBS paGora
XUMUYECKUE dTIEMEHTHI. 3HAKH httos//imed WnpusuayanbHas
ttps://m.edsoo.ru
7 .09. abota
(CMIMBOJTBI) XUMHYECKUX 1 22.09.2026 IAH3DADNAX p
HJIEMEHTOB —
8 [IpocTeie U COXKHBIE BENIECTBA 1 24.09.2026 https://m.edsoo.ru | HWHnuBuayanbHas




Pa3JI0KCHUA, 3aMCIICHU A,
oOMeHa)

/L4307LAGB

/DXJBSTI95 pabota
https://m.edsoo.ru | HWunuBuayansHas
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 29.09.2026
YIApHoe ¥4 /IMOBI3QZ5 paGora
3aKOH MOCTOSIHCTBA COCTaBa WnnuBunyansHas
BeIlECTB. XUMHUeckas hopmyra. -//m. ) pabora
10 111 bopmy. 01.10.2026 https://m.edsoo.ru
BanenTHocTh aTOMOB /IMC496FX6
XUMHUYECKHX JJIEMEHTOB
OTHOCHUTEIBHAs aTOMHAs Macca. hitos:/med WHauBuyansHas
ttps://m.edsoo.ru
11 O -10. abora
THOCHUTEJIbHAS! MOJIEKYJIIpHAs 06.10.2026 PIZPCIMDX p
Macca
MaccoBast 1011 XUMHYECKOTO https:/m. i WunuBunyanbHas
12 a 08.10.2026 ps://m.edsoo.ru JUBULY
3JIEMEHTA B COCTMHCHUUN /GHV58QMVE pabota
13 KomuuaecTBo BemecTBa. Mosib. 13.10.2026 https://m.edsoo.ru =~ MHAMBHAyalbHAs
MoansipHas Macca o /368UNL5Y?2 pabora
14 Du3nyecKue 1 XUMHUYECKUE 15.10.2026 https://m.edsoo.ru =~ MHauBHOyabHas
SIBIICHUS. XUMUYECKasl peaKIus o YZM8S6ATH pabora
15 [TpusHaky u yCnoBHs IPOTEKAHUSA 20.10.2026 https://m.edsoo.ru =~ MuauBnayanbnas
XUMHYCCKHX PEaKIuit o /N6DVNJKQS5 pabora
3aKOH COXpaHEHHUsI MacChl httos:/mLed WnnuBunyansHas
ttps://m.edsoo.ru
16 emecTs. X ecKue 22.10.2 abora
BeleCcTB. XUMHUYECKHU 0.2026 MSDSATHVM p
ypaBHEHUS
BrrurcneHus: KOJIM4ecTBa, MacChl WuauBuyansHas
17 BEIIECTBA [0 YPABHEHHAM 05.11.2026 hitps:_m.cdsoo.ry pabora
YPaBHer A /LUY9U3EQE
XUMHYECKHUX PEaAKIIHiA
Knaccudukanmst Xumuaeckux WHauBuyansHas
eaKui (CoOeTMHEHHUS, -/m. ] pabora
18 peakuii (coen 10.11.2026 https://m.edsoo.ru




M. B. JIoMOHOCOB — y4€HBIN-

https://m.edsoo.ru

I/IH)_II/IBI/II[yaJ'ILHa}I

19 3 onenuct. O6o01IeHNe 1. abota
HIIMKJIOTIETUCT Hj HHUE U 12.11.2026 PIWARH3AB p
CUCTEeMaTH3alusl 3HAaHUH
KonTponsHas padora Nel o teme WnauBumyansHas
20 «BemecTBa u XuMU4eCKHe 17.11.2026 hitps://m.edsoo.ru pabora
/ON62SNERU
peakuum»
Bo3nyx — cMech razos. CocraB WnnuBunyansHas
21 Bo3yxa. Kucinopon — snement u 19.11.2026 hutps.-m.cdsoo.ry pabora
/XONONRNIP
npocToe BeuiecTBo. O30H
OuznyecKkue U XUMHUIECKHe WuanBuyansHas
CBOICTBa KHCIIOpoAaa (peakiuu https:/m. ) pabora
27 pona (peaki 24.11.2006 ps://m.edsoo.ru
oKucieHus, ropeaue). [lonstue /FBS1JRKMB
00 okcumax
CrniocoOblI MoTy4eHus KUCIopoaa WuauBuyansHas
B 1a00OpaToOpuu U https://m. ) pabota
23 paTop 26112026 ~ Mpsiim.edsoonu
MPOMBINIUIEHHOCTH. [IpuMeHenune [VNJWB6A2RD
KHCI0po/ia
TennoBoii 3pPexT XuMUIECKOi WHauBuyansHas
peakiuu, NOHATHE O httos://mod pabora
ps://m.edsoo.ru
24 epMo €CKO 2.
TEPMOXUMHUYECKOM YPaBHEHUH, 01.12.2026 PNMKJZHKX
9K30- U SHJOTEPMHUUECKHIX
peaKIusx
TormumBo (HedTh, yroias U MeTaH). WuauBuyansHas
25 3arps3HeHue BO31yXa, CII0COObI 03.12202¢  bipsdmedsooru - poq0,,
’ /USNYSUUW2
€ro NpeJoTBpaIICHUS
[IpakTuyeckas padora Ne 3 mo WuauBumyansHas
teme «[loaydenue u coOupanue //m. , pabora
26 y4 (9] 08.12.2026 https://m.edsoo.ru

KHCJIOPOJIa, U3YYCHHE €TO
CBOHCTB»

/5516UHX3R




Bonxopon — aneMeHT u mpocToe

https://m.edsoo.ru

I/IH)_II/IBI/II[yaJ'ILHa}I

27 e .H 12. abora
BemecTBo. Haxoxxmenne B 10.12.2026 WD392ACWB p
IpUpoIe
(DH3HqCCKHC U XUMHNYCCKUC h ; // d I/IH)_II/IBI/II[yaJILHa}I
. ttps://m.edsoo.ru
28 I 12. abora
cBoricTBa Bogopoa. [Ipumenenne 15.12.2026 /0S728450R p
BOJZIOpOJA
https://m.edsoo.ru WHauBumyanbHas
29 ITo € 0 KHCJIOTaX 1 CO 2.
HSTHE O KUCIOTaX U COJIIX 17.12.2026 TMWNIVCA3 pabora
CniocoOBbl MOy4eHUsT BOLOPOIA B https://m. ) WnpusuayansHas
30 y4 a0pON 22.12.2026 ps://m.edsoo.ru JUBUIY
nJabopaTopuu /C9TO9UCIP pabora
[IpakTudeckas padora Ne 4 mo WuauBumyansHas
teme «IlonmydeHue u cooupanme -//m. ) pabora
31 y4 (9] 24.12.2006 https://m.edsoo.ru
BOJIOPO/JIa, U3YUYEHHUE E€TO /SS3IWAX33K
CBOMCTB»
Moustpublii 00BEM ra30B. 3aKOH ://m. ) WUHauBuyansHas
37 p 29122006 https://m.edsoo.ru JHUBUTY
ABoraapo /M3KSO1QDQ pabota
Brerancienus o0bEma, WunuBuayanbHas
KOJIMYECTBA BEIIECTBA ra3a 1o €ro https://m. . pabota
33 m 12.01.2027 ke
U3BECTHOMY KOJIMYECTBY /MXGOY304M
BEIIIECTBA UK 00BEMY
Brrunciaenus 00,6M0B ra3oB Mo WuauBuayanbHas
aBHEHMIO PEaKI[MU Ha OCHOBE https://m. . pabota
34 P peartt ° 14012027  Dupss/m.edsooru
3aKOHAa 00BHLEMHBIX OTHOIIEHHH /9TQS8AXABY
rasoB
dusznueckre 1 XUMHYECKHE https:/m. ) WnpusuayanpHas
35 : 19.01.2027 ps://m.edsoo.ru JUBUTY
CBOICTBA BOJIBI /TAOGFZK4R pabota
Cocras ocHosanuii. [lonstue 06 J//m. . NHauBugyanbHast
36 21.01.2007 https://m.edsoo.ru JHUBUTY
WHIUKATOpax /IXB2W6IVL pabora




Bopa kxak pacTBopuTeb.

I/IH)_II/IBI/II[yaJ'ILHa}I

Hacpimmenabie 1 HeHACHIILICHHBIS https://m. . pabota
37 - m 26.01.2027 P edsoe.iu

pactBopbl. MaccoBas 10Jist /MKHXPOFH4

BEIIIECTBA B PACTBOPE

[IpakTuyeckas padora Ne 5 mo WnnuBunyansHas

teMe «[IpUrorosieHue pacTBOPOB -//m. ) pabora
38 P . 5 P ¢ P : 28.01.2007 https://m.edsoo.ru

C OIIPEAEIIEHHON MacCOBOU JOJIEN /WXUKPAUOA

PacTBOPEHHOTO BEIIECTBA»

KonTpoabnaas padora Ne2 o teme ://m. . WunuBuayansHas
39 P P 02.02.2027 https://m.edsoo.ru JHUBUTY

«Kucnopoz. Bomgopon. Bona» /IM7935DRY pabota

OKCcHuIBI: COCTaB, https://m. . MunuBunyansHas
40 I 04.02.2027 ps://m.edsoo.ru JTUBHITY

KJIacCH(pUKals, HOMEHKIIaTypa /STESJINAY pabora

[TonydyeHue n XuMHYECKHE WupusupyansHas
41 CBOMCTBA KUCJIIOTHBIX, OCHOBHBIX 09.02.2027 hitps://m.edsoo.ry pabora

’ T /8JAZOYWS2

1 aM()OTEPHBIX OKCHUIOB

OCHOBaHUS: COCTaB, -//m. . UnnuBuayansHas
42 11.02.2027 https://m.edsoo.ru JHUBUTY

Ki1accuduKaiys, HOMEHKIAaTypa /5U397HUSC pabora

[TosiyyeHUE ¥ XUMUYECKHE https:/m. ) WnnusunyansHas
43 UY‘I 1 16.02.2027 ps://m.edsoo.ru JTUBHIY

CBOICTBA OCHOBAaHUM /GD9A28ROE pabota

KucnoTsr: cocras, https://m. ) WHauBumyanbHas
44 18.02.2027 ps://m.edsoo.ru JTUBHIY

KJIaccU(puKals, HOMEHKIIATypa /Q6U4WEBK7 pabora

IlonyueHue u XUMU4ECKUE https://m. . NunuBunyanbHas
45 e 25020027  Ditpsd/m.edsoou B

CBOICTBA KUCIIOT /Z2GCRN45W pabota

Conu (cpennue): HOMEHKIIATypa, WuauBuyansHas
46 CII0COOBI MOJIYYEHUS 02.03.2027 hitps.//m.edsoo.ru pabora

YHCHIA, e /JSNUIM9TJ

XUMHUYECKHE CBOMCTBA

[Tpaktiueckas padora Ne 6. https:/m. . NanuBunyansHas
47 p p 04.03.2027 ps://m.edsoo.ru TABUITY

Pemenue skcriepuMeHTaNbHBIX /58D13JF7V pabora




3axay 1o teme «OCHOBHEBIE
KJIACChI HEOPTAaHUYECKUX

COECIUHEHUN
I'enernueckas CBA3b MEXKIY httos:/fm.ed NunuBunyanbHas
ps://m.edso0.ru
abota
48 KJIacCaMHU HveOpFaHI/I‘-IeCKI/IX 09.03.2027 YDS6ZRE31 p
COCTMHCHUI -
O06o00meHNe U CHCTEMAaTH3aIIHS https://m.edsoo. WuauBumyaisHast
49 " 8 11.03.2027 = psmecsoo.u Y
3HAHUI /STBUOEEYN pabora
Kontposbnas padora Ne3 o teme httos:/med WunuBuayanbHas
ps://m.edsoo.ru
" abora
50 OCHOBHBIE KJIaCChI 3 16.03.2027 JAFATIDULD p
HEOPTraHWYECKUX COCAMHCHUI
IIepBpie nonbITKH WnnuBunyansHas
KJIACCU(PUKAIIMU XUMHUYECKUX https://m. . pabora
51 Puxan 18.03.2027 ps://m.edsoo.ru
anemeHToB. [IoHsTHE O rpynmax /COV3CC214
CXOJIHBIX JIEMEHTOB
[lepuoanueckuii 3aKOH U WnnuBunyansHas
Ilepuoauueckast cuctema https://m.edsoo. pabora
52 pror 23.03.2027 ~ lupssim.edsoo.u
XUMHYECKHX deMeHToB Jl. U. /X9FINR3U8
Menneneena
https://m.edsoo.ru | HWunuBuayanbHas
53 [Teproapl, rpynmbl, HOATPYIIIBI 25.03.2027 /NOM TRXN pabora
Ctpoenne atomoB. Cocras https://m.edsoo. MunuBunyansHas
54 P 06.04.2027 = Tups:m.eCs00.ru Y
aTOMHBIX siziep. M30Tombt /AMUDOMRSH pabora
CrpoeHnue 3I1eKTPOHHBIX WnnuBunyansHas
000JI0YeK ATOMOB IIEMEHTOB https://m. . pabota
55 © 08.04.2027 ps://m.edsoo.ru
[Tepuonnueckoii cucremsi 1. U. /T9SYNVEB2
Menneneena
https://m.edsoo. "
56 XapakTepucTUKa XUMHUYECKOTO 13.04.2027 e —— HAHBIAYaTbHA

/YIP04OMDX

pabora




3JIEMEHTA 10 €r0 MOJI0KEHUIO B
ITepuonnueckoii cucreme /1. U.
Menneneena

3nauenue [lepuoanueckoro WuauBuayanbHas
3aKOHa a3 ayk //m. ] pabora
57 Ha JUJIs Pa3BUTHS HAYKU U 15.04.2027 https://m.edsoo.ru
npaktuku. [[. 1. MenneneeB — /SZD8XEOOP
Y4EHBIN, IEJAror U rpaxIaHuH
[Ipomexyrounas WuauBuayanbHas
arrectanus.l'ogoBas httos//mod pabora
ps://m.edsoo.ru
58 KOHTpOJIBIjaSI pabota / 20.04.2027 17COTRPOSY
Bcepoccuiickas npoBepoyHas
pabota
KonTponsHas padora Ned o Teme WuauBumyansHas
«Ctpoenue atoma. X ecKka -//m. ) pabota
59 TPOEHHE aTOM - MUY Py 22.04.2027 https://m.edsoo.ru
cBs13b» / Beepoccuiickas [FTIZF99WF
npoBepoyHas pabora
DJIEKTPOOTPUILIATETLHOCTD ://m. ) WunuBuayanbHas
60 pooTpuL 27.04.2007 https://m.edsoo.ru y
aTOMOB XMMHUYECKUX 3JIEMEHTOB /HZA110ED8 pabora
https://m.edsoo.ru WHauBuayanbHas
1 n .04.
6 OHHasl XUMHUYECKasl CBSI3b 29.04.2027 ASYIRIKVI paGora
KoBanentnas no a https://m. ) WunuBuayanbHas
6 Has NOJIsIpHas 04.05.2027 ps://m.edsoo.ru it \
XHUMHYECKast CBSI3b /EOL3MT2AE pabora
KoBanenTtHasa Henongpaas https://m.ed . NuanuBnayansHas
63 P 06.05.2027 ~ Lupssim.cdsoo.u y
XHUMHYECKast CBSI3b /9YVR3FUXI pabora
https://m.edsoo.ru WHauBuayanbHas
4 .05.
6 CteneHb OKUCTICHUS 11.05.2027 RAGCVXM66 paGora
OKuCIUTENbHO- https:/m. . WNuausuayannHas
65 JIbH 13.05.2027 ps://m.edsoo.ru it y
BOCCTaHOBUTEJIbHBIC PEAKIIUU /ZXNCA7DOZ pabota




https://m.edsoo.ru | HWunuBuayanbHas

66 OKHCIUTENN U BOCCTAHOBUTEIH 1 18.05.2027 JOPS46Z5PU paGora
PesepBHelit ypok. O600IICHNE 1 WuauBumyansHas
cUCTeMaTu3alys 3HaHUU 110 TEME https://m.edsoo.ru pabora

67 1 20.05.2027
«Ctpoenne atoMa. XuMUUYECKast /ARHTM35NF
CBS3bY

68 PesepBHBIii ypoK. O6061JRHI/I€ Hu ) 75.05.2027 https://m.edsoo.ru WuauBumyaisHast
CHCTEMAaTU3aLMsA 3HAHUHN /7DNRBZ948 pabota

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




9 KJIACC

Kosaun4vecTBo 4acoB DIeKTPOHHBIE Padora ¢
Ne ara erbMu OB3
Tema ypoka Kourpoas Ipakruu = Jat uugposBbie a
n/n Bcero  Hble ecKue H3YYeHHs o0pa3oBaTte/ibHbIE
padoThbI padoTsI pecypcsl
[leproanueckuii 3aK0H. WunuBunyansHas
[Tepunognueckas cucrema https://m. TuwE pabota
1 prox 1 02.00.2026 ~ upsi/m.edsoo.ru/
XUMHYECKHX deMeHToB Jl. U. CRKA90OAY
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU WunuBunyansHas
2 CBOMCTB XUMHUYECKHX IJIEMEHTOB 1 07.09.2026 hitps: m.dso.arG pabora
. o NJPEROFB
MEPBBIX TPEX MEPUOOB
3 Knaccudukanust 1 HOMEHKJIAaTypa 1 09.09.2026 https://m.edsoo.ru/W WnpuBupyansHas
HEOPraHMYECKUX BEIICCTB T TOIWRA2Q pabota
Bunpl XUMHU4YEeCKOM CBS3U U TUIIBI https:/m.edsoo.ruw/Ul =~ MWHauBunyanbHas
4 n 1 14.09.2026
KPUCTATHYECKUX PEIIETOK 4Y5CFRV pabora
https://m.edsoo.ru/J4 WnpuBupyansHas
5 Bxopanast KOHTpOIBHAS pabo 1 1 16.09.
XOJIHasl KOHTPOJIbHAs paboTa 6.09.2026 X87ZN212 paGora
Knaccudukamnms XuMruaecKux WnnuBunyansHas
6 €aKIHii TT0 Pa3TMIHBIM 1 21.09.2026 https://m.edsoo.rw/X8 pabora
p p o XAETE2J
npu3HaKaM
[TonsiTEe 0 cKOpOCTH WnnuBunyansHas
xumudeckon peaknuu. [lorstue o //m. ) pabota
7 peakIy 1 23.09.2026 https://m.edsoo.ru/6V
TOMOI'CHHBIX U I'€TEPOr€HHBIX LXCYYTN
peaKusx
[ToHsATHE 0 XUMHUYECKOM https://m. ruw/H4  WupuBuayanbHas
8 1 78.09.2026 ps://m.edsoo.ru/ JUBULY
paBHOBecHH. DAKTOPHI, FH7NZNM pabora




BIIMAKOIIINUC HA CKOpOCTB
XUMHYECKOW peaKIuu U
MOJIOKEHUE XUMHYECKOTO

paBHOBECHS
OKHCIUTENBHO- https://m.edsoo.ru/64  MumuBuayanbHas
9 30.09.2026  -PSmLECsCO.L Y
BOCCTaHOBUTEJIbHBIC PEAKIIUU 8V11026 pabota
Teopust 31EKTPOTUTUYECKOI hitos:/m.ed K WnnuBunyansHas
ps://m.edsoo.ru.
abora
10 nucconnanuu. CuiabHbIe U 05.10.2026 CYCLZ16 p
CJ1a0bIe IJIEKTPOIUTHI
. https://m.edsoo.ru/V WHauBuayanbHas
11 WonHble ypaBHEHUS peakIUil 07.10.2026 NOSBON R paGora
XUMHUYECKUE CBOWCTBA KUCIOT U WnpuBupyansHas
OCHOBaHUIi B CBETE Hitos/med . pabora
N ps://m.edsoo.ru.
12 MpeACTaBICHUN 00 ) 12.10.2026 HR1YVXI
INEKTPOTUTUYECKOM
JUCCOLMALIUU
XUMUYECKUE CBOKWCTBA COJIEN B WnpuBupyansHas
cBeTe NpejicTaBIeHui 00 https://m.edsoo.ru/ET =~ Ppabora
13 Per : 14102026~ |ipsdm.edsooru
JJIEKTPOIUTUYECKOU D5QTS4G
JUCCOLMALIUU
N https://m.edsoo.ru/9J WnpuBupyansHas
14 [TonsaTue o runponuse conen 19.10.2026 FRAVESW pabora
OO6o0uIeHNe U CHCTeMaTH3aIIUs https://m.edsoo.rw/FE = MHauBuayanbHas
15 " 8 21102026 ~ LPsmedsoo Y
3HAHUU EIZRMBG pabota
[Tpaktrueckast pabota Ne 1. httos:/m.ed v WHauBuyansHas
ps://m.edsoo.ru.
aboTa
16 «PeleHne 3KcrnepuMeHTalIbHbIX 09.11.2026 XTFHIT4 p
3aau»
17 KonTponpHas padora Ne2 o teme 11.11.2026 https://m.edsoo.ru/9R = MHauBuayanbHast
«DNEKTPOIIUTUIECKAS o KLZDNUX pabora




aucconranisa. XuMHUYEeCKUe
pEaKIUH B paCTBOPaX»

OO01m1ast XxapakTepUCTHKA httos//med N WnnuBunyansHas
ps://m.edsoo.ru
abora
18 F&H?FCHOB. XUMHUYECKHUE 16.11.2026 NYKYZEF12 p
CBOICTBa Ha MpUMEpPE XJI0pa
XnopoBogopoa. ComnsiHas WnnuBunyansHas
19 KHCJIOTa, XMMUYECKHE CBOWCTBA 18.11.2026 hitpsian.edsoo.nu ¢ pabora
’ ’ T WVSHCD2M
MoJIy4eHue, MPUMEHEHUE
[Ipaktrueckas padota Ne 2 mo httos:/m.ed P WHauBuyansHas
. ps://m.edsoo.ru
aboTa
20 teme «llonyuenue COJ:I‘SIHOI/\II 23.11.2026 VEXIYWEG p
KHCJIOTBI, U3y4EHUE €€ CBOMCTB)
Brruucnenus no ypaBHEHUSIM WuauBumyansHas
. https://m.edsoo.ru/4B
21 XUMHYECKUX PEAKIUi, €CITU OUH 25.11.2026 [SHOTOF pabora
U3 PEareHTOB JIaH B U30BITKE
2 OO01mas xapakTepuCcTHKa 30.11.2026 https://m.edsoo.ru/V NunmBuyanbHast
snemeHToB VIA-rpymnmbl T MWKERSEP pabora
AmnoTtponHslie MoU(UKALIMK WHauBuyansHas
cepbl. HaxoskeHue cephl 1 eé https://m.edsoo.ru/C ~ Ppabora
23 P A P 02.12.2026 = - DXILECSO0.M
COECIUHEHUH B IIPUPOLE. X10EU8PO
XHUMHUUYECKUE CBOMCTBA CEPBI
CepoBoopoa, CTPOCHHE, hitos:/med e WnnuBunyansHas
ps://m.edsoo.ru
aboTa
24 (1)1/I3vnqec1<ne U XUMHUYECKUE 07.12.2026 CGXIBAOW p
CBOMCTBA
Oxcunpl cepol. CepHas KUCIOTA, hitos:/med U WnnuBunyansHas
ps://m.edsoo.ru
aboTa
25 (1)1/I3vnqec1<ne U XUMHUYECKUE 09.12.2026 LRFLCHHL p
CBOMCTBA, IPUMEHEHNE
XUMUYECKUE PEAKIINH, JIEKAIIUE https://m.edsoo.ru/H7 = WHauBuayanbHast
26 14.12.2026
B OCHOBE€ IIPOMBIIIJICHHOT'O FT3NON4 pabota




crioco0a MoJyueHus! CEpHOi
KHCJIOTHEI. XUMHYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMU CEPhI

Bruncinenne MmaccoBor 10U

https://m.edsoo.ru/H

I/IH)_II/IBI/II[yaJ'ILHa}I

27 16.12.2026
BBIXOJIa TIPOJIyKTa PEaKIuu SJE186WN pabora
OO6m1as xapakTepucTUKa WHauBuyansHas
371eMeHTOB VA-rpynnsl. A3oT, pabota
28 21.12.2026 https://m.edsoo.ru/W
pacnpocTpaHeHue B PUPOJIE, 12, AHRMBO76
buznYECKUe U XUMUYIECKHE
CBONCTBA
AmMmuak, ero pusnyeckue u hitos//m.ed e WHauBuyansHas
ps://m.edsoo.ru.
i abora
29 XMMHUYECKHUE CBOMCTBA, 23.12.2026 ZAVESFI3 p
MOJTyYeHUE ¥ PUMEHEHHE
[Ipaktrueckas pabota Ne 3 mo httos:/m.ed o WHauBuyansHas
ps://m.edsoo.ru,
aboTa
30 TeMe «HonyquI/IevaMMHaKa, 28.12.2026 RPGAIE] p
U3yUYEHHE €r0 CBOHCTBY
31 A3oTHas KUC0Ta, €€ U3nIecKue 30.12.2026 https://m.edsoo.ru/U2 ~ MuauBuayanbHas
U XMMUYECKHE CBOMCTBA o DYEDMYE pabora
Hcnonp3oBaHnue HUTPATOB U WnnusunyansHas
coJieif aMMOHUS B KAUECTBE pabora
epa 00OpeHui. https://m.edsoo.ru/5H
1 MUHEPaJIbHBIX YI00pEHHI 11.01.2027 ps://m.edsoo.ru.
XUMHUYECKOE 3arpsi3HEHUE BKCIQCB
OKpYKaIoIei Cpeabl
COCIIMHEHUSIMH a30Ta
®Dochop. Oxeun docdopa (V) u WupuBuyansHas
octhopHas KUCIOTa, (hU3NUECKHE https://m.edsoo.ru/G pabora
33 tbockor ® 13.01.2027 ~ PSIMLCCS00.

1 XMMHYECKHE CBOMCTBA,
MOJTyYeHUE

DQJSO3WP




Hcnons3oBanue pochatos B WuanBuayanbHas
KayecTBE MUHEPAJIbHBIX https://m. ) pabora
34 . P 18.01.2027 ps://m.edsoo.ru/U
ynoOpeHuii. 3arpsi3HeHNne AZ3HU65V
MIPUPOTHON cpebl pochaTamu
Yraepon, pacnpocTpaHEHHE B WnnuBunyansHas
35 npupoje, Pu3MIECKUe u 20012027 ~ Ditpsd/m.edsoorwD - pager,
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux WnnuBunyansHas
buznYeCKue U XUMUIECKHE it/ ed o pabora
36 CBOICTBA. DKOJIOTUUECKHE 25.01.2027 X DZPglj C;OO'm
POOJIEMBI, CBSI3aHHBIE C OKCHJIOM
yraepona (IV)
.. https://m.edsoo.ru/OH = WuguBunyanbHas
37 VYroapHasg KUCIIOTa U €€ co .01. :
HUCIIOTa U TN 27.01.2027 HDGIPA pabora
[Ipaktrueckas padota Ne 4 mo WHauBuyansHas
teme "TlonydeHne yriIeKnucioro https:/m. . pabora
38 yu YT. 01.02.2027 ps://m.edsoo.ru/G2
raza. KauectBeHHas peakius Ha HZXQGCS
KapOoHaT-HOH"
[TepBoHa"aTbHBIC TOHATHS 00 WuauBuayanbHas
https://m.edsoo.ru/30
39 OPraHMYECKHUX BEMIECTBAX KaK O 03.02.2027 TIZ1097 pabora
COCIMHEHUSX YIIIepoaa
N https://m.edsoo.ru/75 WnpuBupyansHas
40 Kpemnwnit u ero coequHEeHNS 08.02.2027
P A JXNHOI8 paGota
[TpakTudeckas padora Ne 5. WunuBunyansHas
Perrenne sxcriepuMeHTaIbHBIX //m. ) pabora
41 P a 10.02.2027 https://m.edsoo.ru/O7
3a7a4 o TeMe «Bakueilmnine E8D0D7Z
HEMETAJIIBI U X COETUHEHUI»
KourponrHaasa padora Ne3 o Teme https://m. . WNunuBuayanbpHas
4 P ! p 15.02.2027 ps://m.edsoo.ru/S8 JIABUTY
«Baxkuenme HeMeTaJUIbl U UX 5J9UGH3 pabora




COCAUHCHUA

OO6mras xapakTepucTUKa WHauBuyansHas
XUMHUYECKHUX DIIEMEHTOB — pabora
eTaJu10B. MeTayunueckas CBsI3 https://m.edsoo.ru/X
43 METAJUIOB TaJUINY 1 CBS3b 17.02.2007 ps://m.edsoo.ru
U METaJJIn4YecKas K1GYPCOI
KpUCTAJUIMYECKas PEIIETKA.
dusznueckre cBOMCTBA METAIIOB
XuUMHUYECKUE CBONCTBA METAJIIIOB. httost//m od 77 WunuBunyansHas
ps://m.edsoo.ru
i aboTta
44 3H€KTp0XH1\:IH‘-I€CKPIH pan 20.02.2027 YRNPAEW p
HANPSDKEHUH METaJIOB
OO6mme cnocoObI MOTYYEHUS WHauBuyansHas
MeTtaiuioB. CruiaBel. Beraucienus bt/ ed 1G5 pabora
ps://m.edsoo.ru
45 o ypanHeHI/IﬂM XUMHYECKUX 24.02.2027 AGDOID
peaKkiui, eciid OAUH U3
pEareHTOB COJEPKUT NMPUMECH
https://m.edsoo.ru/4F =~ HuauBumyanbHas
46 [TonsiTHE 0 KOPPO3UU METAIIOB 01.03.2027 [GDOWOW paGora
https://m.edsoo.ru/X1  MuauBumayaabHas
47 IllenouHbIe METATIIbI 03.03.2027 BABPUW? paGora
OkcHuabl ¥ THAPOKCUIBI HATPUS U https:/m.edsoo.ru/Q4 = WHnuBuIyanbHas
48 b1 1 TUZIPOKCHIb! HATP 10.032027 ~ Dups:/m.cdsoo.w/Q y
KaJIus DX0G3U9 pabora
€JIOYHO3EMEIbHBIE METAJIJIBI — https://m.edsoo.ru/R WnnusunyansHas
g9  Hlenoun ! 15.03.2027 DS:FM.CAS00.IL Y
KaJbLUHA U MAarHAN EOCDY0K6 pabora
Baxueiinme coequHEeHU https://m.edsoo.ru/CJ Unnusunyansuas
50 8 17.03.2027 DS:/1m.eds00.M Y
KaJIbLIUS R96CMZA pabora
O0001IeHNE U CHCTEMATH3A https://m.edsoo.ru/O5  MHauBuayanmbHas
51 I_EI HYE U CUCTEMATHU3aLUI 2 .03.2027 ps://m.edsoo.ru y
3HAHUUN PXGGIBE pabota
.. .. https://m.edsoo.rt/W WuauBumyaisHas
52 JKécTkocTh BOABI M CIOCOOBI €8 24.03.2027 FMBEFTTTP pabora




YCTpaHEHUS

[Ipaktrueckas pabota Ne 6 mo hitos//m.ed N WHauBuyansHas
. ps://m.edsoo.ru
" abota
53 T?Me )KeCTKoc"TL BOJBI U METOJIBI 05.04.2027 FIROKBSJ p
e€ ycTpaHeHUs -
. https://m.edsoo.ru/97 = HWuauBumayaabHas
54 AnmroMuHuR 07.04.2027 ISRDITV paGora
A 7| ://m. . Unnusunyansuas
55 M(pOTEepHBIE CBOICTBA OKCHIA U 12.04.2027 https://m.edsoo.ru/NI it y
TUAPOKCUIA 5KII0J5 pabora
https://m.edsoo.rw/F2 =~ HWuguBunyanbHas
56 Kenezo 14.04.2027 ONJRSSR pabora
Oxkc OKC co https://m. 1uw/1R  WHauBuayanbHas
57 KCUJIBI, TUIAPOKCUIBI U COIIU 19.04.2027 ps://m.edsoo.ru/ Yy
xenesa (1) u xenesa (I11) TUBLAMP pabora
0000 ://m. , WUHauBuayansHas
53 0 IEIGHI/Ie U CUCTeMaTHu3alus 21.04.2027 https://m.edsoo.ru/N bl y
3HAHUHN AON6HGKZ pabora
[TpakTrueckast pabota Ne 7. WHauBuyansHas
PereHne 3KcriepuMeHTal https://m.edsoo.ru/Z pabora
59 HIEHU nepum HTU BHBIX 78.04.2007 ps://m.edsoo.ru
3a7a4 1o TeMe «Bakneime N7G0QSMX
METAJUIBI M UX COCITMHEHUS
Brrunciienus no ypaBHeHUSIM WuauBumyaisHast
XUMHYECKUX PEaKIUi, €CIIU OUH pabora
W3 pEarcHTOB JaH B U30BITKE UIIHA https://m.edsoo.ru/A
60 P 8 03.05.2027  ltpsi/m.cdsoo.ru
COZIEPKUT IIpUMECH. BrrunciieHns YD2HESIY
MacCOBOH JI0JIM BbIXOJa IPOAYKTA
peakiuu
O0001IeHrEe U cCUCTEMATH3AIINS https://m.edsoo.ru/B§ =~ MHauBuayambHas
61 If‘ t 05.05.2027 s:/M.C4s00.1 Y
3HAHUU T9VTKOP pabota
KonrpoinbsHas padora Ned 1o Teme https:/m. ) WnnusuayansHas
62 HTPOJIbHAs padboT 10 TEM 10.05.2027 ps://m.edsoo.ru/70 Yy

«Baxuenme MeTajuibl U UX

3C804GN

pabota




COEIUHEHUS

Bemecrsa u Marepuaisl B https://m.edsoo.ru/O WuausunyansHas
63 . 1aTep 1 12.052027  Dtpsi/m.edsoo.ry Y

NOBCEAHECBHOM KU3HHU YEJIOBEKA FI32JMTO pabota

X €CKoe 3arpsi3HEHIE https://m. ru/9A  HMupuBmmyanbHas
64 AMUYECK g TPSA3HEHU 1 17.05.2027 ps://m.edsoo.ru/9 y

OKpYIKaroIIel cpeabl NGYEYOQI pabora

Po ere https://m.edsoo.ru/18 WnnusuayansHas
65 Jb XUMHUU B PELICHUH 1 19.05.2027 ps://m.edsoo.ru y

IKOJIOTUYECKUX Tpo0IieM Q203Y28 pabora

Pese i1 ypok. O000IIIeHNE https://m. ru/D WnnusunyansHas
66 PBHBII YPOK 111 HUE U 1 24.05.2027 ps://m.edsoo.ru/ Yy

CHCTEMAaTU3aLMsA 3HAHUHN T1BAS5U4 pabota

ITpoMexyTo4yHast aTTeCTaIMA. https://m. .ru/P WnnusunyansHas
67 POMEXKYTOUHAS aTTECTAIUSA 1 26.04.2027 ps://m.edsoo.ru/P5 y

WTorosas KOHTpOJIbHAs paboTa 2TJZNXV pabora

Pese i1 ypok. O6001IEeHHE https://m.edsoo.ru/T WnnuBunyansHas
68 PBHBII yp 111 HUE U 1 26.05.2027 ps://m.edsoo.ru y

CHCTEMAaTU3aLMsA 3HAHUHN MK36TJZG pabota

OBIIEE KOJMYECTBO YACOB I10
[NPOTPAMME

68

AITOPUTMBI U Jp.;

Koppexkyuonnaa paboma c demomu ¢ OB3

OPUMEHSATH 00Jiee MEIJICHHBIN TeMI 00y4eHHs, MHOTOKPAaTHOE BO3BpAIIEHUE K U3YYEeHHOMY MaTepuaity;
CTaBUTh KOHKPETHBIC 33/1a4M, TOOUBATHCS UX BBHITIOJHEHUS, HE TOPOIHTH B MIPOIIECCE BHIIOJHECHNUS,
OobI10€ 0 00BEMY 3a/laHue Tpe/yIaraTh B BUJIE MOCIEA0BATEIbHBIX YacTel;
KOHTPOJIMPOBATh X0J1 padOTHI Ha/l KAXKIOW 4acThi0, BHOCS HEOOXOIUMbIE KOPPEKTUBBI;
HEKOTOPBbIE BaKHBIE U CIIOXKHBIE JUIsl 3aIOMUHAHNAS. MOMEHTHI BBIIIMCHIBATh Ha JOCKY, AaBaTh Pa3IU4YHbIe KAPTOUKU U CXEMBI,

e yIpakHEHHE — IOBTOPEHHUE B LIEJSIX BHIPAOOTKH HaBbIKA (OCO3HAHHOCTD JICHCTBUS, CHCTEMATUYHOCTb, IOBTOPSIEMOCTh, pa3HooOpasue,

IIPAKTUYECKAs HAIIPaBJIEHHOCT );

® TIOBTOPEHHUE YCBOCHHS MaTepuaa Mo TeMaM YPOKOB;

® CO3JaHHWE CUTYaIlUi ycIiexa, MpOsBICHNE MTOACPKKHA U 0A00peHUs, TIo10aApuBaHIEe UHANBUyaIbHAsI TTIOMOIIh




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: <<HepBOHaanTBHBIe XUMHUYCCKUC ITOHATHA»

1.1

pacKpbIBaThb CMBICII OCHOBHBIX XHMHMUYECKMX TOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEILIECTBO, CMECh (OJHOPOJHAsT W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAasE aTOMHAas W MOJIGKYJIApHas Macca, KOJUYECTBO
BEILIECTBA, MOJb, MOJSIpHAs macca, MaccoBas A0S XHMHYECKOTO
3JIEMEHTa B COCJIMHEHUU, MOJIAPHBIH O0BEM, XMMHUUYECKas peaKiius,
KIacCU(UKALUA  PEaKIHMi:  peakluuud  COCOUHEHHS,  PEaKI[uu
pa3lIoKEHUs, PEAaKIUA 3aMEIICHHs, peakIuu oOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIUU, TEIuioBoW 3 (HEeKT peakiuu, pacTBOp,

MaccoBast 10Jisl BellecTBa (IPOLIEHTHAs: KOHIIEHTpAIHs) B pacTBOpE

1.2

HUITIOCTPHUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MMOHATHUH H

MMPUMCHSATH 3TU MOHATHS ITPU OITMCAHUHN BCHICCTB U UX npeBpameHI/Iﬁ

1.3

UCTIOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JUIsl COCTaBIECHUS (HOpMyI

BEIIIECTB U YPAaBHEHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKprIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCcChbl BCIICCTB,
IMMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPDHOI'O Y4YCHHA, 3aKOHa

ABoraapo

1.5

OIpPECaACIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCANMHCHUAX

1.6

KJIACCU(UIMPOBATh XHUMHYECKHE peakiuu (M0 YHCIy H COCTaBy

YYaCTBYIOUIMX B PEaKIUH BELIECTB, M0 TEIJIOBOMY PPEKTY)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAcCChL

BEIIECTB




1.8

BBIUHCIISITH MAacCOBYIO JOJI0 XMMHUYECKOTrO 3JeMeHTa 1o (opmyse

COCIUHECHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbI MMO3HAHUS — HAOIIOeHHE,
U3MEpeHHe,  MOJCIHUPOBAHMUE,  OKCIEPUMEHT  (pealibHbIl U

MBICJICHHBI)

ITo Teme: «BaxHenmue nIpeacTaBUTENIM HEOPTAHUYECKUX BEILIECTBY

2.1

PACKpPbIBATh CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHH: OKCHI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNeNsATh MPUHAIICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

COeIMHEHMH 10 (hopmyam
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KJIaCCU(UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAA OMUCAHUC IIPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBA B€OIECCTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XHUMHUUYCCKUX

MPEBPAICHUM B Pa3IMYHBIX YCIOBUSIX

2.6

cleoBaTh IpaBWJIaM IMOJb30BAaHUS XUMHUYECKOM TMOCYIOH |
1a060paTOPHEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHs C
BEUIECTBAMH B COOTBETCTBHH C HHCTPYKIHUSMHU IO BBINOJTHEHUIO
1ab60pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BeEMIECTB (BOJOpOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOW MAacCOBOM [JIOJEH PACTBOPEHHOIO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB IIeo4ed W KHUCIOT C TOMOIIBIO

UH/IUKATOPOB (JIaKMYC, (heHOIPTaTCHH, METUIIOPAHXK U JJPYTHUE)

2.7

IIPOBOJUTH PACYEThI 110 YPABHEHHUIO XUMUYECKON peaKIuu

IIo Tteme: «llepuonmyeckuii 3axkoH u Ilepuomuueckas cucrema
xumuueckux snemeHTtoB J[. M. MenaeneeBa. CTtpoeHue aTOMOB.

Xumudeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcakuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XUMHYCCKHUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMa, aToOMHas OpOWTalb, pPaaWyC aroma,

XUMHYCCKAaA CBA3b, MOJISIpHAd W HCMOJIKIpPHAA KOBAJICHTHASA CBA3b,




3JICKTPOOTPHUIIATEILHOCTh, HMOHHAS CBSI3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKUCJICHUA

3.2 KJIacCU(UIIUPOBATh XUMUYECKHUE DIIEMEHTHI
OMHCHIBATh W XapaKTepu3oBaTh TaOnmmuHyr ¢Gopmy I[lepuommyeckoii
CUCTEMBl XMMHMYECKHUX OJJIEMEHTOB: pasziuyaTb TMOHSATHUS «TJIaBHAs
33
noarpynna (Arpynma)» u «mobounas noarpynna (brpymma)y,
«Malpie» U «OO0JIbIINE) MePUOIbI
packpeiBaTh cMbich Ilepuommueckoro 3akona J[.MI. Menneneena:
34 JIEMOHCTPUPOBATH MOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XUMHUYECKHX 3JIEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit
CUCTEME
COOTHOCHUTh  O0O3HAYEHHUs, KOTOphlE UMEIOTCS B  TabmuIe
«ITepnoamueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB J.N.
3.5 MeHnneneeBa» C YHCIOBBIMM XAPAKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB MW 3apsn sapa, OO0IIee YHUCIO
3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)
16 ONpeAeNsaTh  CTENeHb OKHUCJICHHUS  DBJIEMEHTOB B  OHMHApHBIX
' COCTMHEHUSX
37 OTIpEACNATh BUJ XHUMHUYECKOW CBs3UM (KOBaJIeHTHass W HOHHAs) B
' HEOPraHMYECKUX COCIMHEHUSIX
9 KIIACC
Kon .
[IpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTara

1

ITo Teme: «BemecTBo U XUMUYECKasi PEAKIUs)

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TIOHSTHIA: pPacTBOp,
AIIEKTPOJIUTHI, HEAJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLUAIINSA,
peaKkIy MOHHOTO OOMEHa, KaTaliu3aTop, XMUMHUYECKOEe paBHOBECHE,
o0OpaTumbie " HeoOpaTUMbIe peakuuu,
OKHCITUTEITbHOBOCCTAHOBHUTEIIBHEIC peaxiuy, OKHCITUTEITb,
BOCCTAaHOBUTENIb, OKHCIICHHE M BOCCTAHOBIIGHHE, aJUIOTPOIHS,
am(doTepHOCTh, XUMHUYECKass CB3b  (KOBaJeHTHas, HMOHHAas,

MeTaJIJII/I‘-IeCKaSI), KpUCTAJNINICCKAasA peméTKa, CIlNIaBbl, CKOPOCTb




XUMHYECKON peaKIuu

1.2

HUITIOCTPHUPOBAThL B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKUX MMOHATHUH H

MMPUMCHSATH 3TU MOHATHS ITPU OIIMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTAaBJIAATh YpPAaBHCHUSA BHCKTPOJIHTH‘{GCKOﬁ Jucconmanuu KHCIIOT,
IeJI04ed W COJIeH, TOJHBIE M COKpalIEHHBIE YpaBHEHUS pPEaKIIMi

WOHHOr0 oOMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKI_[I/If/’I

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa dTHX PEeaKIuit

1.5

MPOBOAUTDH PACUETHI MO0 YPAaBHEHUIO XUMUYECKOM peakiuu

Ilo temam: «Hemeramnsl M uUX coeauHEHUSI» U «MeTalulbl U HX

COCAUHECHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATh) 00IINE U CTICU(PUIECCKIE XUMHUIECKUE
CBOMCTBA MNPOCTBIX U CJIOKHBIX BCHICCTB, IMOATBCPIKAAs OIHNCAHUC
pUMEpaMu MOJICKYJISIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX

XAMHYECKHUX pEeaKIUn

2.2

COCTaBJIATbL YPaBHCHUSA peaKuHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TeHETUYECKOM CBS3U MCKAY BCUICCTBAMH PA3JIMYHBIX KJIACCOB

23

ITPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTHU HNPOTCKAHUA XUMUUCCKHUX HpCBpaH_IeHI/Iﬁ B PA3JIMYHBIX

YCIIOBUAX

24

ClIeZIOBaTh NpPaBHJaM  TIOJB30BaHUS XMUMHYECKOH TMOCYIOH |
1ab0paTOpHEIM O00OpPYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHsS C
BEIIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSMH II0 BBHITIOJTHEHUIO
1ab60paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO

ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOAWTH PEAKIHUU, TMOATBEPXKIAIONINE KAaYeCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomua, womun, kapOonar, ¢Qocdar, cuwnmkar, cymnbdart,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI W3yYCHHBIX METaJJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB

ITo Teme: «Xumus 1 OKpy>Karolas cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX Xxumuueckux mnonaruit: [IJIK

BCIIECTBA; KOPPO3UA METAJIIIOB

3.2

IMPUMCHATE OCHOBHBIC OII€panuu MBICITATEIIEHOMN JCATCIIBHOCTH —




aHaJdu3 W CHHTE3, CpaBHEHHE, OOOOIIEHUE, CHCTEeMaTH3alHUIO,
BBIABJICHUC HpI/I‘-II/IHHO-CJICI[CTBeHHLIX CBSI3ef/’I — AJId I/ISY‘-IGHI/ISI
CBOKMCTB BEIIECTB M XUMHUYECKHX PEAKIUI; ©CTECTBCHHOHAYYHbIC
METOJBI TIO3HAHWS — HaAONIOICHUE, W3MEpPEHUe, MOJIEIHpPOBAHUE,

AKCTICPUMEHT (peaTbHBIN U MBICJICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMSA

1

HCpBOHa‘IaJ'II)HBIC XHUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHHM B KU3HU 4Ye€IOBEKa. XHMHUA B CUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEIECTB

1.2

[MousTHe 0 MeTOax MO3HAaHUA B XUMUU. YucTele BemecTBa 1 cMecd. CriocoObl

pas3neneHus cmecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumnueckue d3aeMeHThl. CHUMBOJIBI  XHMHYECKUX

371eMeHTOB. [IpocThie U cloKHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudaeckas ¢popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
IHOCTOAHCTBA CcOoCTaBa BCIICCTB. OTHOCHUTENbHAS aTOMHasAa Mmacca.
OTtHocuTenbHast MOJIEKYJIIpHasi Macca. MaccoBas J10J11 XUMHUYECKOTO 3JIEMEHTa

B COCIMHCHNU

1.5

KonmuuectBo BemectBa. Moisib. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M YHCIIAa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COG,I[I/IHGHI/Iﬁ

1.6

@dusnyeckne U XUMHUYECKHE SBICHHUS. XHMUYECKas peakuus M e€ NMpH3HaKU.
3aKOH COXpaHEHHs MacChl BEIECTB. XUMHUYecKHe ypaBHeHus. Knaccupukanus

XUMUYECKHUX PEaKIuid (COCTMHEHMS, PAa3JIOKEHUS, 3aMEILICHUsI, 0OMEHA)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCY/I0H, ¢ MpaBUjIaMu
paboter B nabGoparopum u mpuéMamu oOpamieHuss ¢ Ja0opaTOpHBIM
0o00opyIOBaHWEM, HW3yY€HHE M OINHKCaHWE (PU3NYECKUX CBOWCTB 0O0Opa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoaeHue ¢Gusnueckux (TUIaBICHHE BOCKA,
TasiHUE JIbJIa, paCTUPAHHUE caxapa B CTYIKe, KUIMEHHE U KOHJEHCAIHs BOJbI) U
XUMUYECKUX  (TOpeHHe  CBEYM, MPOKAJMBAHME  MEIHONM  MPOBOJIOKH,
B3aMMOJICKICTBHE MeJla C KHCIIOTOW) SIBJIEHWH, HAOMIOICHHE W OIUCaHUe
NPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakiui (pasznokeHwe caxapa,
B3aUMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPHUAOM Oapus, pa3ioXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJCHUCTBHUE XKeje3a C paCTBOPOM

comm meau(Il), nzyuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,




(buIpTpOBaHUE, BBIMAPHUBAHKE, TUCTHIUIAIMSA, Xpomarorpadus), MpoBeICHUE
OYHNCTKHN HOBapeHHOﬁ coJju, HaGJIIOI[CHI/IC " OIIMCAaHUC PE3YJIbTATOB IIPOBCACHUA
OTbITa, WLIIOCTPHPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJeIei

MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxneiiuue npeacTaBUTEIN HEOPraHUYECKUX BEIECTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucnopong — ayeMeHT M mpocToe
BeulecTBo. HaxoxaeHuwe kuciopoja B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiictBa (peakiuu ropenus). Oxcunwl. [Ipumenenue kucmopoma. CrocoOsI
MOJTydyeHUsl Kucjiaopoga B jaboparopud M MpoMbllieHHOCTH. KpyroBopot

Kuciopoaa B npupoae. O30H — aoTponHast MoIUpUKAIU KHCIOopoaa

2.2

TennoBoil 2P PeKT XUMUUECKOH peakiui, TePMOXUMUYECKUE YPaBHEHHSI, 3K30-
Y DHAOTEPMHUYECKUE peakuuu. TOIMBO: yronb U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCUJICHHE TapHUKOBOTO 3((ekra, pazpyiieHne 030HOBOTO CI0s
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Bomopon — sneMeHT M mpocToe BemiecTBO. HaxoskieHuwe BoIopoja B MPUPOJIE,
du3MuecKkre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IMOTyYCHHUSI.

Kuciaoter u comm

24

MoutsipHbIii 00bEM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM

2.5

®dusznueckue CcBoWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBHI.
HaCBIH_IeHHBIG 1 HCHACBIMICHHBIC PACTBOPHLI. PaCTBOpI/IMOCTB BCIICCTB B BOJC.
MaccoBasi 107 BelIeCTBA B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HMU 4desioBeka. Kpyrosopor
BOJABl B TPHUPOJAE. 3arpsA3HEHHE MPUPOIHBIX BoJA. OXpaHa © OYHCTKA

MIPUPOAHBIX BOJI

2.6

Knaccudpukanuss Heopranmueckux coeauHenmit. Oxcuasl. Knaccuduxamms
OKCHJIOB: coJieoOpa3yromniie (OCHOBHBIE, KHCJIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasyronie. HomeHknatypa oxcunoB. Pu3ndeckue M XUMHUECKUE

CBOMCTBa OKCHAOB. [losyueHne okcuoB

2.7

OcHoBanus. Krnaccudukanus oCHOBaHHW: MENOYM H  HEPACTBOPUMBIC
ocHoBaHusA. Homenkiiarypa ocHoBanuii. dusndyeckue U XUMUYECKUE CBOMCTBA

ocHoBaHMi. [TonyueHne ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucinor. Homenknarypa kucnor. ®dusnyeckue u
XUMHUYECKHE CcBOMcTBa KHCIOT. Pan axktuBHOocTH MetawioB H.H. Bekerosa.

[Tonyuenue kucior

2.9

Comu. Homenknatypa coneil. @uznueckue M XUMHUYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MCXKAY KilaCcCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  OKCHEPUMEHT: KauyeCTBEHHOE OINpeesieHuE  COAepKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHEe, cOOMpaHHe, paclio3HaBaHHE U M3YUYCHUE
CBOMCTB KHCJIOpOJa, HAOMIOeHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJIOM H
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMJICHHUE C
oOpa3iaMu OKCHJIOB M OIMCAHWE MX CBOKMCTB, IOJy4YeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4YCHHE CBOWMCTB BOJIOpOJa (TOpEHME), B3aMMOJCHCTBHE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HCIOIB30BaHUE BHACOMATEPHATIOB),
HaOrofieHne 00pas3lloB BEIIECTB KOJUYECTBOM 1 MOJb, MCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BEIIECTB C PA3NIUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEUCTBHE BOJbI C MeTaNIaMUd (HATpUEM M KaJbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpUANIOB), OIPEACICHUE PACTBOPOB
KUCIIOT U IIEJOYed C TMOMOIIBI0O HHIWKATOPOB, HCCIENOBaHHE OOpPasIoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOACHUE H3MEHEHUS
OKpPAacKM MHIUKATOPOB B pacTBOpax KHCIOT W IIeJoYel, H3ydYeHue
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHON KHUCIIOTBI, KUCIOT C
METAJIJIAMH, pEaKIMi HEUTpaIU3aluK, TOJTy4YEHNEe HEPACTBOPHUMBIX OCHOBaHUU,
BBITECHEHUE OJHOr0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pEUICHHE
9KCIIEPUMEHTANBHBIX 33/au 1Mo TeMme «BakHeline Kiiacchl HEOPraHUYECKUX

COEIMHEHUI»

[Iepuonnueckuii 3akoH U llepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aToMOB. XUMHUYeCKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKITUN

3.1

[lepBble MOMBITKM KJIACCH(UKAIMKM XUMHUYECKUX dyeMeHTOB. [loHsTne o
Irpynmnax CXOAHBIX 3JICMCHTOB (H_IGHO‘-IHBIG 1 IMICJIIOYHO3CMCIBbHBIC MCTAJJIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphle oO0pa3zyroT amdoTrepHbie

OKCHUABI U THAPOKCHUABI

3.2

IIepnoanueckunt 3axoH. [lepuoguueckas cucreMa XUMUYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPHOTHAS hopmbI
Ilepuonnueckont cucremsl xumudeckux dneMeHtoB J[.M. Menneneesa.
Ilepuoapr m rpynmbl. PU3MYECKUN CMBICT TMOPSIKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymriibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX saaep. M3oronbl. Dnekrponsl. CTpoeHMe

JMEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XMMHMYECKHUX DIIEMEHTOB




ITepuonnueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHAYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuognueckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX BJICMCHTOB,
METAIMYECKUX U HEMETAJNIMYECKHMX CBOWCTB IO TpyNlaM U MepHoJaMm.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit CUCTEMBI XUMHUUYECKHUX
3JIEMEHTOB JUISl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpak1aHuH

3.5

Xumnueckasi cBsizb. KoBasieHTHast (MOJsipHAss M HEMOJISIpHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3JIeMEHTOB. MloHHas CBI3b

3.6

Crenenb okucieHusa. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponeccs

OKHCJICHMS M BOCCTaHOBJICHHI. OKUCIUTEIN U BOCCTAHOBHUTEIIN

3.7

XVUMUYECKUN OKCIEPUMEHT: H3y4eHHe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJIEUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMH KHCIOT H
niesouel, MpoBEACHUE OMBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTaHOBUTEJIBHBIX PEAKIUi (TOpeHUe, PEaKIUU Pa3I0KEHUS, COSAUHEHHS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

BemectBo n xumunyeckas peakuus. Ilosropenue

1.1

IIepnonnueckuil 3axoH. Ilepuoauyeckas cuctema XuMU4ecKux siaemeHTos J1.1.
MenpeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KaldblUusi M UX
COCMHEHHII B COOTBETCTBUU C IOJOKEHUEM 3JIEMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XHUMHUYECKOW CBsi3U. THUIBI KPUCTAJUIMUECKHUX
pPEETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJA XuMu4eckoi cBszu. Kiaccudukanus u HOMeHKIaTypa HEOPraHUYeCKux
BEILIECTB (MEXIyHApOAHAas U TpUBHAIbHas). XUMUYECKUE CBONCTBA BEILECTB,
OTHOCSAIIMXCA K PA3IU4YHBIM  KJAcCaM  HEOPraHWYEeCKUX COEIUHEHHIA,

IFCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccupukanus XUMHUYECKHX PEaKIUA 10 Pa3IUYHBIM MpU3HAKaM (110 YHCITY U
COCTaBy Yy4YacTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIIOBOMY 3(dexTy, mo

U3MEHEHHIO CTEIICHEH OKMCICHHUS XUMHYECKHUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




M0 y4acTHIO KaTajusaropa). OK30- U  DSHIOTEPMUYECKHE pPEeaKIuH,

TEPMOXUMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTU XMMHUYECKON PEAKIIUU

1.4

[Tonatue 06 OOpaTHUMBIX M HEOOPATHUMBIX XMMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX W TeTePOTEHHBIX peakuusax. [IoHsaTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pPEAaKIUHU U TOJOXKECHUE

XUMHNYCCKOT'O paBHOBECHUA

1.5

OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH, 3JEKTPOHHBIN OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHHUE  ypaBHEHMM
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAaKIM C HCIOJIb30BAHUEM METOJa

ANIEKTPOHHOTO OasiaHca

1.6

Teopus 3JEKTPOIUTHUECKON TUCCOLMAIMU. DJIEKTPOIUTHl U HEINEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M AUCCOLMAIMKU BEIIECTB C Pa3IMYHBIMU BHJIAMHU
xumudeckoi cBs3u. Crenenp qucconuanuu. CUIIBHBIE U ClIa0ble DJIEKTPOIUTHL.
Peakiuu nonHoro obOmeHa. YCIIOBHs MPOTEKaHHWS PEakIuidi MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE YypaBHEHMsI peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH H COJIE B CBETE€ TPEACTABICHUH 00 DSIEKTPOIUTHYCCKOU

nucconuanuu. KauecTBeHHbIe peakiiuy Ha MOHBL. [loHsATHE O TUIpOIU3e comeit

1.7

XUMUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMYECKUX
pPEIIETOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB W HeMeTaioB (rpadura u
anmMasa), CIIOKHBIX BEIIECTB (XJOpHIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHUYECKOW pEaklud OT BO3JACUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHNE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
JTUCCOLIMAIMU  KUCJIOT, IIeoued M coieil  (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEKaHMUs PeaKuii HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIIEICHUE rasa,
o0Opa3oBaHHE BOJbl); OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHUCIUTEIIbHO-
BOCCTAHOBUTENIBHBIX peakiuii (TOPeHHEe, PEaKIUH Pa3I0KEHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHUYECKUX BELIECTB C MOMOUIbIO0 KAUECTBEHHBIX peaklui

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeranne! 1 ux COCAUHCHUA

2.1

OOmiast  XapakTepucTUKa rajoreHoB. (OCOOEHHOCTH CTpPOEHHsS aTOMOB,
XapaKTepHble CTeNeHu okuciaeHusd. CTpoeHue n (pu3ndeckue CBOMcTBa MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHE CBOMCTBAa Ha IpUMEpe XJIOpa
(B3aMMOJEHCTBUE C METaJUIaMH, HEMETaJlJIaMHM, Iieao4amu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJyYeHUE, NpuMeHeHue. /lelictrue




XJIOpa M XJIOPOBOJOpPOAa Ha OpraHU3M 4yelloBeKa. BaxHeline XJIOpHAbI U UX

HaxO0JIEHUE B MIPUPOJIE

2.2

OOmast xapakTepuctuka 31eMeHTOB VIA-rpymnmel. OcoOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOCTBa
NPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOIHBIE MOIU(PHUKAIMN
KUCJIOpoJia U cepbl. XUMHUUYECKUE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
¢usnueckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KaK MpPEICTaBUTENN
KHCIOTHBIX OKcuAoB. CepHasi KuCIIOTa, pU3NYECKHe U XMMHUYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYeCcKue
peakiuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO crnoco0a MOJIy4YeHHs] CepHOU
kucnotThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHas PEaKIUs Ha
cynbdar-non. HaxoxxneHnue cepsl U €€ COCIUHEHHH B MPHUPOJAC. XUMHUECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeOTBPAIICHHUS
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OO6mrast xapakTepuCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIICHUs. A30T, paclipOCTPaHEHHE B IPUPOJIE,
¢dbu3uYecKue U XUMHUYECKHe cBoicTBa. KpyroBopoT azora B npupoge. AMMHax,
ero ¢u3MvecKue W XMMHUYECKHE CBOICTBa, MojydeHue W npumeHenue. Conu
aMMOHHUS, UX (U3WYECKUEe M XUMHYECKHE CBOWCTBA, IMpPHUMEHEHHUE.
KauectBenHnast peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOIyYeHHE,
dbu3MYecCKne W XUMHUYECKHE CBOWCTBa (00mIMe Kak MpeACTaBUTENS Kiacca
KUCJIOT U crnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KaueCcTBe MHHEPAIbHBIX YAOOpeHHI. XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH
Cpcabl COCIUHCHUAMU a30Ta (KI/ICHOTHBIC HOXIH, 3arpA3HCHUC BO3yXa, ITOYBLL

1 BOJI0OEMOB)

24

®ocdop, ammorponHsie Mogudukauu (Gocdopa, puznyeckrne U XUMHUYECKHUE
ceoiictBa. Oxcupa ¢ochopa(V) u  docdopHas kucnora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyueHue. Vcmonb3oBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX YI00peHUI

2.5

OO6mrass xapaktepuctuka djeMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepo,z[, AJUIOTPOITHBIC
Moau(pUKaMK, paclpocTpaHeHHe B MpUpoje, (u3Mueckue U XUMUYECKHE
cBoiicTBa. Ancop6Oius. KpyroBopot yriepona B mpupojae. OKcuabl yriepona,
uX (QU3MYEeCKHe M XUMHUYECKHE CBOMCTBA, EHCTBUE Ha KUBBIE OPTraHU3MBI,

MOJIY4YCHHUC U ITPUMCHCHUC. OKOJIOTUYECKHE HpOGJIGMI:I, CBA3aHHBIC C OKCHAOM




yraepona(IV); rumotesa rino0adbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ COoNMu, UX (U3MYECKUEe U XHUMHUYECKUE
CBOMCTBa, MOJY4YeHHE W TpuMeHeHue. KadecTBeHHast peakius Ha KapOOHaT-
nonbl. Mcnons3oBanue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBINIICHHOCTH U

CEJILCKOM XO3SMCTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEJAMHEHHUSIX
yriepona (MeraH, 3TaH, JTHIEH, aleTUJIEH, 3TAaHOJ, TJULEPUH, YKCYCHas
kucnora). Ix coctaB u xumuueckoe crpoeHue. [loHstne o Ouomormyecku
BRXHBIX BEIECTBAX: XHUpax, OENKax, yIIeBOJaX — W WX POIU B IKHU3HU
yesnoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX MW HEOPraHMYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue ¢ XHMHUYECKHE CBOMCTBA, NOJIy4YCHHE U
npumenenue. CoenuHeHUs KpemHHs B mpupoje. OOmme mpeacraBieHuss 00
okcuae kpemuusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIOJIb30BAHUE B
OBITY, MEIUITMHE, TPOMBIIUIICHHOCTH. BakHEHIIINE CTPOUTEIbHBIE MaTepHAIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBC@I[HCBHOI\/'I KU3HU

2.8

XUMHUECKUI HKCHEPUMEHT: HM3ydeHHE 00pa3l0B HEOPraHUYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBHI; IIPOBEICHUE KAYECTBEHHBIX PEaKLM HAa XJIOpUA-
HMOHbl M HaOJIOJEHHE IPHU3HAKOB HUX MPOTEKAHMs; OIBITHl, OTPaKaIoIIHe
¢u3nueckre 1 XMMUYECKHE CBOWCTBA raJIOTCHOB M UX COCTUHEHUH (BO3MOYKHO
UCIOJIb30BAHUE BHJICOMATEPUAJIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(raloreHNI0B); O3HAKOMJICHME C oOpasuamu cepbl U e COeIMHEHUSIMHU
(BO3MOXHO UCITOJIb30BaHHWE BHUJEOMATEpUANIOB); HAOIOJIEHHE TIpolecca
o0yrIMBaHUs caxapa MOJ ACWCTBUEM KOHILEHTPUPOBAHHON CEpHOW KHCIOTHI;
U3yuyeHHe XMMHUYECKUX CBOMCTB pa30aBIEHHOW CEPHON KHCIOTHI, TPOBEACHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOJMIOACHHME TIpu3HaKa e€
NPOTEKaHMs; O3HAKOMIIEHHE C (PM3NYECKHMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCMMHECHHUHM (BO3MOXXHO HCIIOJIb30BaHHE BHJJICOMATEPUAIIOB), OOpa3laMu
a30THBIX U (HocPOPHBIX yIOOpEHUt; OTyUYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IIPOBEJCHME KAa4EeCTBEHHBIX pEakUUi Ha HOH
aMMOHMSI U (ocdaT-uOH UM U3yYEHHE TPU3HAKOB HX MPOTEKaHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNE BHJIEOMATEPHANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (QyJulepeHa; O3HAKOMIIEHHE C IIPOLIECCOM

azicopOoLMK PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJY4YCHUE, COOMpaHHe, pacllO3HABAaHWE M HM3YYCHHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEACHHE KAaYeCTBEHHBIX peakI[Mii Ha KapOOHAT- |
CHJIUKAT-HOHBl M W3YyYEHHE MPH3HAKOB WX TNPOTEKAHUS; O3HAKOMIICHHE C
HpOIIyKL[PIefI CUJIMKATHOU MPOMBIINIJICHHOCTH; PCIICHUC SKCICPUMCHTAJIbHBIX

3aaa4 I10 TEME «Baxaelne HeMeTamIbl 1 uX COCAUHECHUA»

Meramnsl 1 uX COCAUHECHUA

3.1

OO01mas XxapaKTepuCTUKAa XUMHUUECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nosoxxkeHus B Ilepuonuueckol cucreMe XMMHUYECKUX dieMeHToB 1.
MenaeneeBa u crpoeHust aToMoB. CTpoeHHe MeTallIoB. MeTtanuyeckas CBsi3b U
METaJNIMYECKasl ~KpUCTaUIMYecKass pelmeETKa.  DJIEKTPOXUMUYECKUN  psf

HanpsHKEHUW METaJJIOB

3.2

duznyeckre U XUMUYECKUE CBOMCTBA MeTauioB. O0mue crnocoObl MOTydeHUs
MCETAJIJIOB. HOHSITI/IG (0] I(OppOSI/II/I MECTaJ1JIOB, OCHOBHBIC CHOCOGBI 3alIUThI UX OT
kopposuu. CriaBsl (CTallb, YyTyH, JIOPATIOMUHUN, OpOH3a) U X MPUMEHEHHUE B

OBITY M IPOMBILIIEHHOCTH
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[lemounble MeTaybl: MonokeHue B llepronnyeckoll cucTeME XMMHUYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXKJICHUE B MPUPOJE.
dusnyeckre 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaius). OKCUIBI 1
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METaNIOB M MX

COCTUHEHUN
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Illenoyno3eMenbpHbIE  METaibl MarHuii W KaJdblUH: MOJIOKEHHE B
IIepnonnueckoi cucreme XUMUYECKUX 31eMeHToB [[.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXXJAeHue B mnpupoje. Pu3nmyeckrue U XUMHUUYECKHE CBOMCTBA
MarHus M Kaiblivs. BakHelinue coequHeHus Kaiablus (OKCHA, TUIPOKCHUI,

conn). JKECTKOCTh BOJBI U CIIOCOOBI €€ ycTpaHEHUs

3.5

AmoMuHML: TonoxeHue B llepuonnueckol cucTeMe XUMHYECKHX SJIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mnpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIOMHHUSA. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [lepuoguueckoit cucreme xumMmuueckux snementon /.M.
MenpeneeBa; CTpOEHHWE aTOMa; HaXOXJEeHHE B mpuponae. Duznyeckue u
XUMUYECKUE CBOMcTBa kene3a. Okcunabl, THApPOKCUabl U conu kenesa(ll) u

xene3a(Ill), mx coctas, CBOMCTBA 1 TTOJTyUCHHUE

3.7

XUMUYECKHUI SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMHi METaJlJIOB U CIUIABOB,

X (U3NYECKUMHU CBOMCTBAMH; H3Yy4EHHE pPE3YyJIbTaTOB KOPPO3UM METAIJIOB




(BO3MOXHO HCIIOIb30BaHNE BHJICOMATEPHAIIOB), 0ocoOeHHOCTEeH
B3aUMOJICMCTBUS OKCHJA KajdblKs M HATpusi C BOJOM  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB); HCCIEIOBAHUE CBOMCTB XKECTKOM BOJBI;
mpoiiecca TOPEHHs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUECTBEHHBIX pEaKUUi HA MOHBI
(marnus, xanbiusi, amoMuHus, uumHka, sxeneza(ll) u xenmesa(Ill), memu(Il);
HaOJI0/IEHNE U OMMCAHUE MPOIECCOB OKpalIMBaHUs IUIAMEHU MOHAMH HATpHS,
KaIdsg W Kaiublus  (BO3MOXKHO  HCIIOJIb30BaHHWE  BHUJIEOMATEpPHUAIIOB);
uccienoBaHre aM(OTEpHBIX CBOWCTB THAPOKCHAA ATIOMUHUS U THIPOKCHIIA
LIMHKA; PEIIeHHE HKCIIEPUMEHTANIbHBIX 33714 10 TeMe «BaxkHelme MeTaibl 1

UX COCOAUHCHUA»

XuUMUA U OKpYKaroas cpena

4.1

HoBbie maTepuanbsl u TexHoJoruu. BelmiecTBa U maTepuainbl B MOBCEIHEBHOM
KU3HHU YeJIoBeKa. XUMUsS U 3[I0pOBbe. be3omnacHoe HUCmoab30BaHUE BELIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp NMpH XUMHYECKUX OXKOTaxX H

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [TJIK. Pons Xxumum B perieHuu 3KOJIOTHIECKUX MPOOIIEM.
[TpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (Yroib, MNPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEePepabOTKU, UX POJIb B OBITY U IPOMBIILIEHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4eHHEe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MMOJIMMEPHbIE MaTEPUaIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
NpoBePSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O TIO3HABAEMOCTH SBJICHHA NPUPOABI, MOHUMAaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMHMUYECKOW HAyKH KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIed KyJIbTyphl M NPAKTHUYECKOM
NeSITEIbHOCTH 4EJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHUMAHHUEC MECTAa XUMHUH CPCAN APYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHBIX METOJAaX IIO3HAHUA, B TOM YHCJIC SKCIICPHMMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICHOBAHUSA BCIICCTB U UIYUCHHUA
XUMHUYCCKHUX peaKquI; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

OOBSICHEHHUS! CTPOEHUS aTOMOB M MOJICKYJI

1.3

0 ctepax npodecCHOHATBHOU AEeSITeNbHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHUSIX
XUMHUYECKOW HAayKH, YTO MO3BOJUT OOYYarOIIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoer Oymyieit npodecCHoHaIbHON AesATeIbHOCTH
U CllelaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQMIBHOTO INpenMeTa

MIpH TIEPEX0/I€ Ha YPOBEHB CPEIHETO O0IIeTo 00pa30BaHMs

Brnanenue cuctemMoil XMMUYECKMX 3HAHMM W YMEHUE MPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHfI, KOTOpas BKIIKOYACT:

2.1

BOKHEHIIME XMMHYECKHE TMOHATHA: XUMHUECKHHA OJIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NIPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsi CMeCh, OTHOCHTEIbHBIE aTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpHAas Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHUE, COJIb (CPemHsss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEAKLUU pPA3JIOKEHUs, peaKkluu
3aMEIEHNs, peakIuu OOMeHa, TeIUIoBOM 3((deKT peakuuu, 5K30- U
9HJIOTEPMHUUYECKHE PEAKIMU, PacTBOp, MaccoBas IOl XUMHUYECKOIO
AIIEMEHTa B COCTMHEHUH, MAaCCOBast 10JIs1 M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, DIICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJE€HTHOCTb, CTENEHb OKHUCICHUS,
XUMUYECKasl CBA3b, MIEKTPOOTPULATEILHOCTD, MTOJIAPHAs U HETOJISAPHAS
KOBQJICHTHAs  CBsI3b, MOHHas  CBs3b, METaLIM4ECKas  CBA3b,
KpUCTalLIMUYecKass peléTka (aToMHas, MOHHAas, MeTauIMJyecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, QHMOH, JJIEKTPOJIMUT M HEDJIEKTPOJIHUT,
AIIEKTPOJIMTUYECKAsl ~ JUCCOLMALUs, PEaKUUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIWTEIb  H
BOCCTAHOBUTEJb, OKHMCIIEHUE U  BOCCTAHOBIICHHE, DJIEKTPOJIU3,
XMMUYECKOE pPAaBHOBECHE, OOpaTHMMble U HEoOpaTUMble peakivy,
CKOpOCTb XMMMUECKOW peakiuu, Karanuszarop, IIJK, xopposus

MCTaJIJIOB, CITJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHMM: 3aKOH COXPAaHEHMs MaccChl,
nepuonuueckuii 3akoH J[.M. MenneneeBa, 3aKOH IOCTOSHCTBA

cOCTaBa, 3aKOH ABOrajpo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TEOpHUs

3JI€KTp0JIPITH‘-I€CKOI>i Jucconuanumn

Brnangenue ocHOBaMU XMMHUUYECKON IPAMOTHOCTH, BKJIKOYAOIIEH:

3.1

yYMEHHE TPaBIILHO HCIIOIh30BaTh N3YUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIE YHAOOpPEHHs, METaUlbl M CIUIABHI,
HPOIYKTHl TEpepabOTKN TNPHPOJHBIX HCTOYHHKOB YIJIEBOJOPOAOB
(yriasi, mpupoaHOTO Tas3a, He(hTH) B OBITY, CEIBCKOM XO3siCTBE, Ha
IPOM3BOJICTBE M IOHMMAHWE 3HAYEHHS XXHUPOB, OCIKOB, YIJIEBOIOB
JUIS. OpraHW3Ma YelloOBeKa; YMEHHE NMPOrHO3UPOBATh BIMSHUE BEIIECTB

U XMMHYECKHUX IPOLIECCOB HAa OPTraHM3M YEJIOBEKa U OKPYXKAIOIIYIO

IPUPOJIHYIO CPELY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHWYCCKHUC 3HAHHUA CO 3HAHUAMU OPYTrUux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHMKAMH WH(MOpMaLuu
0 XMMHHU (Hay4yHass M Hay4HO-NONYJIsIpHas JIMUTEpaTypa, CIIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHMBAaTh HH(OpPMAIMIO O BEIIECTBAX, HX
NpEeBpallleHUsIX W NPAKTUYECKOM  NPUMEHEHUM U YMEHHUE

HCIIOJb30BaTh €€ MJIs pemICHUA y‘le6H0-H03HaBaTeHBHBIX 3aJa4

BJ'Ia,I[eHI/Ie OCHOBAMH TOHSITHIHOTO amnmnapara M CHMBOJIUYCCKOIO

S3bIKa XMMHHU JJIS1 COCTAaBICHHUS (OPMYJT HEOPTaHMUECKUX BEILIECTB,




YpaBHEHUH  XUMHUYECKHMX  PEaKIUh; OCHOBAMM  XHUMHUYECKOU

HoMmeHKatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSACHATH CBsI3b IMOJNOXKEHHs dreMeHTa B [lepmonnyeckoit

CUCTEME C YHCIOBBIMH XapPaKTCPUCTHUKAMH CTPOCHHA AaTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsi sapa, oOIee Yucio
3JICKTPOHOB), paCHpPENeICHUEM OJJICKTPOHOB 110 JHEPTreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHUOOB, KAUS U KaTbIIH
IIpencraBinenne O  NEpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKHX 3JIEMEHTOB (paJyCc aToMa, 3JEKTPOOTPHUIATEIHLHOCTH),
6 OpPOCTBIX W CIIOKHBIX BEIIECTB OT IOJIOXKEHUS DJJIEMEHTOB B
[lepmonuueckoid cucreme (B MajblXx TEpPUOJAX H  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YmMmenue knaccuummupoBarh:
7.1 XUMHYECKHUE DIIEMECHTHI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHYECKHE PEAKIIHHI
8 YMenue onpenensiTh:
g1 BAJICHTHOCTh U CTETICHb OKHMCIICHHS XUMHUYECKUX DJIEMEHTOB, 3apsijl
' HMOHA
8.2 BHUJl XMMHMYECKOM CBA3M M THUI KPUCTAUIMYECKOW CTPYKTYpHl B
' COCOUHCHHIX
8.3 XapakTep Cpelibl B BOJAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM)
8.4 OKHCIIUTEIb 1 BOCCTAHOBHUTEIb
9 YMeHue xapakTepu3oBarh (pU3nueckue U XMMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOA, TpaduT, anMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUH, Kaaul, MarHui,
KaJbIUH, aTIOMUHUH, JKeJIe30)
CJIOXKHBIX BEILIECTB, B TOM YHUCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJAOPOMA, OKCHIBI M THUIPOKCHIBI
92 metamioB [-IIA rpynmn, amomunus, meau (II), uunka, xenesa (Il u
' I1I), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a30oTHCTas, a30THas,
dbocdopHas, yroabHas, KpeMHHEBasK KUCJIOTa U UX COJIH)
9.3 IPOrHO3MPOBaTh W  XapaKTepuU30BaThb  CBOICTBAa  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa W CTPOCHUA, IPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

MPEBpAICHUH B pa3IMYHBIX YCIOBUSIX

YMeHue cocTaBisTh MOJIEKYJISIPHbIE M MIOHHBIE YpaBHEHHs PEAKIIHiA, B

10
TOM YHUCJIE:
10.1 peaxiuii HOoHHOro 0OMeHa
10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIMI
103 WUTIOCTPUPYIOMINX ~XWUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECCTB
10.4 MOJITBEPKJAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIYUCIATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYI0 MOJICKYJSIPHYI0O ¥ MOJIIPHYIO MAacCChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOI'0 JIEMEHTA B COSIMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHUSAM XHUMHUYECKUX PEAKIUH W HAXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAay4HOro  TMo3HaHus  (HabmioaeHue,
101 U3MEpEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHNE) PU U3YUCHUH BEIIECTB U
' XUMHUYECKHX SIBICHUH; yMeHue chopMmynupoBaTe MnpoliemMy Hu
MPEIJIOKUTH MTYTH €€ PEIICHUS
122 Oe3omacHOi pabOTBl C XHMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ JIaOOpaTOPHBIM 000PYIOBAHHEM
npaBuiiaMy 0€30MacHOT0 OOpaIleHUs C BEIIECTBAMHU, UCIIOIB3YEMBbIMU
B MIOBCETHEBHOM JKM3HH, TIPABUIIAMU MTOBEACHUS B LIEJSIX COePEKECHUS
123 3I0POBbSl U OKpPYXKAlOIed NPUPOAHOW Cpelbl; NMOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAaHHU3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBIICHHS] U MPEAOTBPAILEHUS UX BPEIHOIO
BO3JCHCTBUS
3 Hanuuue npakTHUecKUX HAaBBIKOB IUIAHUPOBAHUS U OCYILIECTBIICHUS
CIETYIOIINX XUMHUYECKUX IKCTICPUMEHTOB:
131 U3YyYCHUE U ONMHUCcaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘IGCKI/IMI/I n XHUMHUYCCKUMU SABJICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKH NMPOTEKAHNUS XUMHUUECKUX PEaKIIUii

13.2

U3ydeHHe Crioco0OB pa3ieleHus cMecen

13.3

MOJlyYeHUE KHCIOpOAa M U3YYEHHE €ro CBOICTB; IOJIy4eHHE
BOZIOPO/Ia U M3YUEHUE €ro CBOMCTB; MOJYUYEHHE YTIEKUCIOTO raza u

M3Yy4EHHE ero CBOMCTB; MOTyYeHHEe aMMHUaKa U U3y4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHOM MacCcOBOWM JOJIeH

pacTBOPEHHOTO BEIIECTBA

13.5

HNpUMEHEHHE HHIUKATOPOB (Jrakmyca, METHIIOpaHKa 51
dbenondTanenHa) s ONMpENEICHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

UCCIIOBAaHHE U ONKMCAaHHE CBOICTB HEOPraHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHSI KUCIIOT C METAJUIaAMH,
OKCHJAMH  METaJUIOB,  PAacTBOPUMBIMH U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMHM; TIOJIyY€HHE HEpPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajyla JApYyrdM U3  pacTBOpa  COJH;
uccienoBaHne aM(OTEpHBIX CBOWCTB TUAPOKCUIOB AQIIOMHHUS H

LIUHKA

13.7

PEIICHUE OSKCIICPUMCHTAJIBHBIX 3aJla4 110 TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COGHHHGHHﬁ)); «QHGKTpOHI/ITI/I‘IeCKaH
JUCCOLIM AL, «BakHelmuye HeMETamIbl H HX COCOAUHCHUA,

«Baxxuei1me MeTajUIbl U UX COCIUHEHUSY

13.8

XAMUYECKHE DKCIIEPUMEHTBI, UILIIOCTPUPYIOIIE MIpU3HAKU
NPOTEKaHUs PEaKIMii HOHHOTO OOMEHa; KAaueCTBCHHBIC PEaKIMu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
nonua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHHBI,
TUAPOKCUA-UOHBI, KATHUOHBI aMMOHUSA, Marduvs, KaJlblid, aJllOMUHUSA,

xkenesa (2+) u xenesa (3+), menu (2+), mMHKA

14

VYwmenue:

14.1

OpPEACTaBIATh PE3yabTaThl 3KCIEpHUMEHTa B (OpMe BBIBOJIOB,
JI0Ka3aTeabCTB, TpaUKOB M TaOMUI] U BBIABIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXAY pealibHO HAOII0JaeMbIMU XUMUYECKIMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIUMHU B MAKPO- U MUKPOMUPE,

OOBSCHSTH IPUYUHBI MHOTOOOPA3Hs BEIICCTB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsiemMblii 3JIeMEHT COIePKAHUSA

1

HepBOHaqaanHe XUMHUYCCKUC ITOHATUA

1.1

UYucrtsle BemecTBa U cMecu. CriocoObl pa3zieneHus cMmecei

1.2

ATOMBI H MOJICKYJIBL. Xumuueckue dyeMeHThl. CHMBOJBI  XUMHYECKUX

3JICMCHTOB. HpOCTHe " CJIOXKHBIC BEHIICCTBA.

1.3

Xumudeckasi popmyia. BaaeHTHOCTh aTOMOB XUMUYECKUX d1eMeHTOB. CTEeTeHb

OKHUCJICHUA

1.4

3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHUTEIbHAs aTOMHAs Macca.
OTtHOCHTEILHAS MOJICKYJISIpHadg Macca. MaccoBas g0 XMMHYECKOTO dJIEMEHTa

B COCAMHECHNU

1.5

KonmuyectBo BemectBa. Moabs. MomspHas Macca. MoJisspHbIii 00BEM Ta30B.

Bzaumocss3p KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIMHUAIL BCIICCTBA

1.6

Du3nyeckue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHHsI MAcChl BEIIECTB. XMMHUECKHE YPaBHEHUS

Ilepuonnueckuii 3akoH u Ilepromnueckas cUCTEMa XUMHYECKUX SJIEMEHTOB

J.1. MenpneneeBa. CTpoeHue aToMOB

2.1

IIepnoanueckuit 3akoH. Ilepuonnueckas cucremMa XUMHYECKUX ieMeHToB [[.1.
MenneneeBa. [lepuoasl u rpynmbsl. OU3ndeckuii CMBICT MOPSIKOBOTO HOMEPA,

HOMEPOB IIEpUOJA U IPYIIILI JIEMEHTA

2.2

Ctpoenune atomoB. CocTaB aToMHbIX sifep. M3oTombl. DnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JI0ueK aToMOB TMepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

Ilepuoanueckoii cucremsl .. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHUYECKUX AJIEMEHTOB HEPBBIX TPEX
NEepUOJIOB, Kauus, Kaiublus (paauyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH,
METAIMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HX COEOUHEHHH B
COOTBETCTBUU C TMOJOXEHHEM »73yeMeHToB B Ilepuoguueckoit cucreme u

CTPOCHUEM UX aTOMOB

Ctpoenue BelecTna

3.1

Xumuyeckass cBsizb. KoBanmeHTHass (monsipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATENILHOCTh ~ XMMUYECKHX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnueckas CBI3b
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Tunel KpHCTaIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOHN CBSA3HU

Baxnelime npeAcTaBUTENM HEOpPraHMYECKUX BemiecTB. Hemeramnsl U ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

4.1

Knaccupukanus u HOMEHKJIATypa HEOPraHWMYECKUX COCAMHEHUN: OKCHIIOB
(conmeobpazyromue: OCHOBHBIE, KHCJIOTHBIC, am(poTepHBIC) "
HEecoJieo0pa3yoIre; OCHOBaHUU (IENOYM W HEpPacTBOPHUMBIC OCHOBAHUSA);
KUCTIOT  (KHUCIIOpOACOAepk aliue ¢ OeCKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEeTHUX M KHUCIIBIX)

4.2

dusznueckue W XHUMHYECKHE CBOMCTBa OpOCTBIX  BCHICCTB-HCMCTAJUIOB:

BOJIOPO/JIA, XJIOpa, KUCIOPOa, Cephl, a30Ta, Gpochopa, yriepoaa, KpEMHHS

4.3

dusznyeckue W XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpus, Kajlusd, Marovusd U KaJbLWsdA, aJllOMUHHSA, XKEJIC3a. BHGKTPOXI/IMI/I‘IGCKI/Iﬁ

PAL HAIPSDKECHUN METaJUIOB
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Pu3nyeckue U XMMUYECKUE CBOMCTBA BOJOPOAHBIX COCAUHEHHUM HEMETAIUIOB:

XJIOPOBOOPO/Ia, CEPOBOOPOJIa, aMMHAKa

4.5

dusnveckue U XMUMHYECKHE CBOMCTBAa OKCcHIOB HemerayuioB: cepbl (IV, VI),
aszota(Il, IV, V), docdopa(lll, V), yraepoma(Il, IV), xpemuaus(I1V). [Tlonyuenue

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpymmn, nmaka, memu(Il) u

xenesa(1l, IIT). [Tonyyenne okCUI0B METAILIIOB

4.7

XVWMUYECKUE CBOMCTBA OCHOBAaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCUIOB  alllOMUHUS, JKeneza, UuHKa). [lomyuenume ocHOBaHuN U

aM(OTEPHBIX TUAPOKCHJIOB

4.8

OO0me XMMHUYECKHE CBOWCTBA KHUCIOT: XJIOPOBOJOPOJIHON, CEPOBOJOPOIHOM,
CEPHHUCTOM, CepHOM, a30THOU, (ochopHOH, KpeMHUEBOH, yrompHO. OcobObie
XMMHYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO0ue xuMHUYecKre cBoicTBa cperHux coineil. [lomyuenue coeit

4.10

[lomyuenune, cobupaHue, pacro3HaBaHUE BOAOPOAA, KHUCIOpPOJA, aMMHaKa,

YIJIEKHCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenue amMMmmaka, CEpHON U a30THOM KUCIOT B MPOMBIIIIEHHOCTH. O01IHe

CIOCOOBI TIOTYYEHUS] METAIIIOB




4.12

I'eneTmyeckas cBA3b MCXKAY KilaCcCaMU HEOPTaHUYCCKUX COG,I[I/IHGHI/Iﬁ

XUMUYECKUE PEAKINU

5.1

Knaccudukanus XUMHUUECKUX peakluid Mo pa3iHyHbIM MPU3HAKAM: 10 YUCITY U
COCTaBy YYaCTBYIOIIMX B pPEAKIMU BEIIECTB, MO TeroBoMy 3¢ddekry, 1o

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX YJICMCHTOB

5.2

TemnnoBoii 3¢ HEeKT XUMHIECKONW peakIuy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHE peakuu. TepMOXUMHUYECKUE YPABHEHUS
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OKUCIUTEILHOBOCCTAHOBUTEIBHBIE pcaKknuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKHCIEHHS W BOCCTAHOBJIICHHMS.  DJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcaknuu
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Teopust 7EKTPONUTHYECKON qucconranvi. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI U

HEANIEKTPONUTHL. CUITbHBIC U clla0ble 3NEeKTPOIUThl. CTeneHb JUCCOIHAIINH

5.5

Peakuuu moHHOro oOMeHa. YCIIOBHSI NPOTEKaHUs peakinii MOHHOrO oOMeHa,

MOJIHBIE U COKpAILIEHHbIE HOHHBIE YPABHEHUSI peaKiuit

XuMUA U OKpY)Karonias cpena

6.1

BemecTtBa u Martepuanbl B TMOBCEIHEBHOM KU3HM 4esoBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEakuuii B JabopaTopuu U OBITY.

HCpBaﬂ IMOMOIIB IMPHU XUMHYCCKUX OXKOIraX U OTPABJIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKAloIIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJIOEMOB), CIIOCOOBI €0 MPEJAOTBPAIICHUS
[Ipenenbnas nmomyctumas konmeHTpamus BemiectB (IIJK). Pomp xumum B
pEIIEHHH HKOJIOTHYECKUX Mpobnem. YcuieHue mapHUKOBOro sddekra,

pa3pylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoga, KpeMHUsI U UX COCIUHEHUH B
ObITY, MeIMIMHE, MPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. llpumenenne
METAJUIOB M CIUIaBOB (CTajlb, YYyI'yH, IIOPAJIOMUHHMA, OpoH3a) B OBITY H
HPOMBIIIUICHHOCTH UX coeanHeHni. [IoHsTHE 0 KOPpO3UN METauIOB, OCHOBHBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3HH

6.4

[IpupogHble MCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He)Tb),

MIPOJIYKTHI MX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHbIE MOHATHSA 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHHUSX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STAaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: JKUPAX, OCIKaX, YrieBoIaX — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuétrr:

7.1 o popMyaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCoBOM) JOJIM PACTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumusi: 8-ii ki1acc: 0a30BbIM YPOBEHb: YUEOHUK; 5-€ U3/1aHue, epepaboTaHHOe
[Ma6puensa O.C., OctpoymoB U.T'., Cnaakos C.A. AKIIOHEpHOE OOIIIECTBO
«M3narensctBo «IIpocBemenue»

» Xumusi: 9-if kiacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOE
[Mabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO

«M3parenscTBO «lIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



KoHTpo/1bHO-H3MepUTEIbHbIE MATEPUAJIBI 1Sl IPOBEICHUS
NMPOMEKYTOYHOM ATTECTALUM 110 XUMHH 32 Kypc 8 kiacca B ¢popme BIIP

CTpyKTypa nNpoBepoOYHOM padoThI

[IpoBepounass paboTa COCTOMT W3 JBYX dYacTed W BKJIIOYAeT B ceOs

9 3agaHui.

B yactu 1 conepxkarcs 3ananus 1-5; B yactu 2 — 3aganus 6-9.

3agaHuss TPOBEPSAIOT CHOPMUPOBAHHOCTH CHUCTEMbl 3HAHUA O XUMHYECKHX
BEIIIECTBAX U UX MPEBPALICHUSX, a TAKXKE YMEHUNU MPUMEHATh XUMUYECKUE 3HAHUS
IIpY PELICHUU MTPAKTUUYECKUX 3aay.

3amanus 1, 2, 7.3 oCHOBaHbI Ha HM300PAKECHUSAX KOHKPETHBIX OOBEKTOB W/WUIU
IIPOIIECCOB U TPEOYIOT aHaIM3a 3TUX U300paKCHUI.

3agaHue 5 TOCTPOSHO HAa OCHOBE CIMPABOYHOM MH(OPMAIUH U MpEIoaracT aHaIu3
peAIbHOMN KU3HEHHOW CUTYaLINH.

3amanms 1, 3.1, 4, 6.2, 6.3, 8 u 9 TpebyroT kpaTtkoro orBera. OcTambHbIE 3aaHUS
MPOBEPOYHOM pabOThI MPENOIAratoT Pa3BEPHYTHIN OTBET.

Komudukarop nposepsieMbIX 3JIEMEHTOB COAepKAHMSA W Tpe0OBaHUil K
YPOBHIO OATOTOBKH 00y4aI0IINXCH

KomudukaTtop mpoBepsieMbIX  BJIEMEHTOB  COJAEpXaHUS U TpeOOBaHUH K
YPOBHIO TIOATOTOBKM OOYyYaroOmIMXcs 8§ KIACCOB IO YYeOHOMY TIpeaMETy
«Xumus» CcHOPMHUPOBAH C UCIOIB30BaHUEM YHHBEPCAIHHOTO KOIU(PHUKATOpa
pacmpeieNIeHHBIX TI0 KJIaccaM MPOBEPSIEMBIX TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBaTelbHON MPOTPpaMMBl OCHOBHOTO OOIIEro oOpa3oBaHUS U
AJIIEMEHTOB COJIEpKaHUs M0 XUMUHU (0a30BBIA YPOBEHB), pPa3pabOTaHHOTO Ha OCHOBE
tpeboBanuit GI'OC OO0 u ®OIT O0O0.

B Tabnure 1 npuBeneH nepevyeHp MPOBEPSIEMBIX AIIEMEHTOB COJICPKAHUSL.

Tabmuma 1
Kon Kon IIpoBepsieMble 3JIEMEHTbI COACPKAHUSA
pa3- | IpoBepsieMOro
meJia 3JIeMeHTa
1 |[[IepBoHayaJbHbIE XMMUYECKUE TOHATHSA
1.1 [Ipenmer xumuu. Posib XMMUM B KU3HM YEJIOBEKA. XUMHSI B CHUCTEME

Hayk. Temna u BemecTtBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperatHoe
COCTOSIHUE BEILECTB

1.2 [TonsTHE O METO/aX MO3HAHUS B XUMMH. YNCTHIE BELIECTBA U CMECH.
Cnioco0OnbI pasnieneHus: cMecen

1.3 ATOMBI M MOJIEKYJIbI. XUMUYECKHUE 3JIeMEHTHI. CHMBOJIBI XMMHUYECKUX
hieMeHToB. [IpocThle U cloXkHBIE BeniecTBa. ATOMHO-MOJIEKYIISPHOE
y4eHHe

1.4 Xumudeckasi ¢popmysa. BaleHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB.

3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHas aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJIsIpHas Macca. MaccoBas J0JI1 XUMHUYECKOI'O
DJICMCHTA B COCJMHCHHU U




1.5

KomnuectBo  BemiectBa. Monb. MousipHasgs  Macca.  Bzaumocssizb
KOJIMYECTBA, MAaCChl U YHCJIA CTPYKTYPHBIX €IWHMUI] BelecTBa. Pacyersl
1o popMyIaM XUMUYECKHX COCTUHEHHUH

1.6

du3nueckne W XUMUYECKHE SBICHUS. XHUMHUYECKas peakiuss u ee
MpU3HAKW. 3aKOH COXpPAHEHWS MacChl BEIIECTB. XHUMHUYECKHE
ypaBHeHus. Kraccudukanms XUMHYECKMX peakmuid (COenTuHEHUs,
pa3I0XKEeHUs, 3aMeIleHus, OOMEHa)

1.7

XMMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IOCYIOH, €
mpaBujgaMud  paboOTel B JlabopaTopur ¥ TMPUEMaMH OOpaIIeHUS C
mabopaTopHEIM 000PYJAOBaHHEM; W3YYEHHE M ONUCaHuE (PU3UIECKHUX
CBOMCTB 00pa3Il0B HEOPTAaHMUECKUX BEIIECTB; HaOI0IeHnEe (PU3NIECKUX
(raBjeHWE BOCKa, TasHUE JIbJla, pacTHpaHUEe caxapa B CTYIIKE,
KUIIEHWE M KOHAEHCAllUs BOJAbI) W XHUMHUYECKUX (TOpEHHE CBEYH,
[IPOKAJIMBAaHUE MEJHOW IPOBOJOKH, B3aUMOJACHCTBHE Mella C
KHUCIIOTOM) SIBJICHUIA; HaOII0JIeHNEe U ONMHMCAHKE MPU3HAKOB MPOTEKAHUS
XUMHYECKHX PEaKIUil (pa3ioxKeHne caxapa, B3aUMOJACHCTBHE CEpPHOMN
KHCJIOTBI C XJIOpHIOM Oapus, pasnokeHue ruapokcuaa memu(ll) mpu
HarpeBaHUU, B3aMMOJIEUCTBUE Kene3a ¢ pactBopoMm coiu meau(ll));
M3ydeHUE CIOCOOOB pas3feieHus cMmeced (C TOMOIIbI0 MAarHuTa,
(bunbTpOBaHWE,  BBIMAPUBAHUE, AUCTWUIALNSA,  XpoMartorpadus);
MPOBEJCHNE OYHUCTKU TIOBAPEHHOM CONM, HAONIO/IEHWE M OINHCaHue
PE3yabTaTOB MPOBEACHHUS OIBITA, UJUTFOCTPUPYIOIIETO 3aKOH COXPaHECHUS
MacChI; CO3aHNE MOJIeJIeH MOJIEKYJ (IITApOCTEPIKHEBBIX )

Ba:xHeiiue npe

JACTABUTC/IH HCOPraHM4€CKHUX BEIIECCTB

2.1

Bo3gyx — cmech razoB. CoctraB Bo3zayxa. Kucmopom — snemeHt
U MPOCTOE BemlecTBO. HaxoxaeHue Kuciaopoaa B mpupojae, Gusndeckue
1 XUMU4Yeckue cBoicTBa (peakuum ropeHus). Oxcunpbl. [Ipumenenue
kuciopona. CrocoObl  TOJy4YeHHs KHCIopojga B J1abopaTopuu
1 IpoMbIlieHHOCTH. KpyroBopot kuciopoga B mnpupoge. O30H —
QITOTPOIHASI MOAU(UKAIUSA KUCIOPOIa

22

TerutoBoit A3PeKT XUMHYECKON peakIiy, TEPMOXUMUYECKUE YPaBHEHHUS,
PK30- U SHIOTEPMHUUECKUE peaKuK. TOIMBO: Yyroiab U MeTaH. 3arpsi3HEeHHe
BO3/1yXa, YCHJICHHE TAPHUKOBOTO 3((eKTa, pa3pylieHHe 030HOBOTO CIIOS
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Bonopoa — sneMeHT W mpocroe BewiecTtBo. Haxoxknenue Boxopona
B [IpHpo/Jie, PU3NUECKUE U XUMUYECKIE CBOMCTBA, IPUMEHEHUE, CTIOCOObI
TOJIYYCHMU. Kucnots! u conu

24

ModsipHbIif 00beM Ta3za. PacyeTsl o XMMUYECKUM YpaBHEHUSIM

25

@du3nyeckue cBoiicTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HaCBIIJ_IeHHBIG 1 HCHACBIICHHBIC PACTBOPLI. PaCTBopI/IMOCTB BCIICCTB B
BoJile. MaccoBas [10J1s1 BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA
BOJbl. Posib pacTBOpPOB B MpHpOE U B XKU3HU uenoBeka. KpyroBopor
BOJIbI B MpUPOJE. 3arps3HEHHE MPUPOIHBIX BoJ. OXpaHa M OYHCTKA
MPUPOTHBIX BOJT

2.6

Knaccudukamms HEOPraHUYECKUX COEIMHEHUH. OKcHUIbL.
Knaccudukanus okcuaoB: coneoOpasyromire (OCHOBHBIC, KUCIOTHBIE,
ampoTepHble) W HecoseoOpasyrome. HoMeHkiatypa  OKCHIOB.
Dur3nyecKrue 1 XUMHUYECKUE CBOMCTBA OKCUIOB. [lonydyeHne okcuioB

2.7

OcHoBanus. Knaccudukanus ocHOBaHUH: IMIETOYH W HEPACTBOPHUMBIE
ocHoBaHusA. HoMmeHknatypa ocHOBaHMN. PU3NUECKHE U XUMHYECKHE
cBolicTBa oOcHOBaHui. [lomydeHne ocHOBaHMi

2.8

Kucmorel.  Knaccudukanuss — kucioT.  HomeHknaTypa  KHCTOT.
@du3nueckue W XUMHUYECKHE CBOWCTBA KHCIOT. PsAI akTMBHOCTH
MertauioB H.H. bekerosa. Ilosrydenue kucuaor

29

Conu. Homenkiarypa coseil. @usznueckne U XMMHYECKHUE CBOMCTBA
cosieit. [lonyuenue conen

2.10

["eHeTHYECKAs CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XVMHUYECKUN HKCHEPUMEHT: KAueCTBEHHOE OINPEIEIICHUE COJAEp/KaHUs
KHUCIIOpOJla B BO3AYyXe; IMOJy4YeHHe, COOUpaHHe, paclo3HAaBaHUE U
M3y4eHHE CBOMCTB KHCIIOPOJa; HAOJIOJCHHE B3aMMOACHCTBUS BEIIECTB
C KHCJIOPOJIOM M YCJOBHUS BO3HMKHOBEHHUS U IPEKpallleHUus TOpEHUS
(mokapa); O3HAKOMJICHHE C OO0pa3llaMd OKCHAOB U OIHUCAHHUE HX
CBOICTB; MoJlydeHue, coOupaHue, paclio3HaBaHUE U H3yUYEHUE CBOMCTB
BOZlOpo/ia (ropeHue); B3aumojeiictBue Bogopoaa ¢ okcuaom meau(ll),
HaO0/IeHue 00pa3I0oB BEIIECTB KOJIMYECTBOM | MOJIb; HCCIeI0BaHUE
0COOEHHOCTE pacTBOPEHMsI BEUIECTB C PA3IUYHOM PacTBOPUMOCTHIO;
MPUTOTOBJIECHUE PACTBOPOB C OMNPEACIICHHOM MacCoOBOM  JOJeH
PacTBOPEHHOT'O  BEUIECTBA; B3aMMOACWCTBHE BOJBI C MeETaJUIaMU
(HaTpueM U KallbllueM); OIpeesieHue PacTBOPOB KUCJIOT U IIEN0Yel C
MOMOILBI0 HMHAMKATOPOB; HCCIEIOBaHUE O0Opa3l0B HEOPraHUYECKUX
BEUIECTB PA3JIMYHBIX KJIAcCOB; HAOJIOJeHHE M3MEHEHUS OKpacKu
WHIANKATOPOB B  pacTBOpax KUCJIOT H  IIeNoueid; H3yueHue
B3auMmojecTBusl okcuga Memu(Ill) ¢ pacTBOpoM CepHOW KHCIOTHI,
KHCJIOT C METaJlaMH, pPEaKUUd  HEUTpaJM3aluu;  IOJy4eHUE
HEPACTBOPUMBIX OCHOBAHMIA; BBITECHEHHE OJHOIO MeTallja IPYruM M3
pacTBOpa COJIM; pEHICHHE OHKCIEPUMEHTAJIbHBIX 3aJad 10 TeMme

«BayxHenme Kiaccbl HEOPraHUYECKUX COCIUHEHUID)

Ilepuonuveckuii 3akon u Ilepuoamyeckasi cucreMa XHUMHYECKHX 3JJI€MEHTOB
JI.LU. MenpeneeBa. CTpoeHne aTomMoB. XuMHYecKasi CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIE PEAKIIUH

3.1 [TepBble MOMBITKH KiIacCU(PUKAIIMN XUMHYECKUX dJieMeHToB. [lonsaTue o
[pyNmax CXOAHBIX 3JEMEHTOB (IIEJIOYHBbIE M INEIOYHO3EMENbHBIC
MeTaJlJIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIE 00pa3yroT
aM(pOTEepHBIE OKCUABI U THAPOKCUIbI

32 [Tepronnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKHUX YJIEMEHTOB

JI.1. MenneneeBa. KopoTkornepuomnas ¥ JJIMHHONIEPUOAHAS (HOPMBI




[Teproanueckoit cucrembl XuMudeckux anemeHToB .M. Menneneesa.
[leproael u rpynnbl. OU3MYECKU CMBICI MOPSIKOBOTO HOMEPA,
HOMEPOB MEepUOa U TPYMIbl JIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX siiep. M30Tombl. DNEKTPOHBI.
CTpoeHue 3IEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX ABAATH XUMUYECKUX
niiemeHToB [lepuomuueckont cucremsl [I.M1. Menneneesa. Xapakrepuctuka
XUMHMYECKOI0 2JIEMEHTA TI0 €T0 NOJIOKEeHUIo B [leproanueckoit cucreme
JI[.11. MeHnneneeBa

3.4

3aKOHOMEPHOCTH W3MEHEHUS paJyca aTOMOB XUMHYECKUX JIEMEHTOB,
MCTAIINIMYCCKUX U HCMCTAJIJIMYCCKUX CBOﬁCTB 110 prHHaM 158 HepnonaM.
3nauenue Ilepumomnueckoro 3akoHa u Ilepuoguyueckoil CUCTEMBI
XUMHUYCCKUX 3JICMCHTOB JJIA paSBI/ITI/IH HayKI/I 158 HpaKTI/IKI/I.
JI.. MeHnneneeB — y4eHbIN U TpaKIaHUH

3.5

Xumudeckasi cBsizb. KoBaneHTHas (MOJSpHAS U HETOJSIPHAsSI) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBsI3b

3.6

Creneds okucieHUS. OKHCIHTEIIHFHO-BOCCTAHOBUTCIBHEIC pCaKkuunu.
HpOHCCCI)I OKHCJICHHS ¥ BOCCTaHOBJICHHUS. OKHCIHNTENN H BOCCTAHOBUTCIIH

3.7

XUMHUECKUI HKCIIEPUMEHT: M3y4eHHe O0Opas3IoB BELIECTB METAJUIOB U
HEMETAJUIOB; B3aUMOAECUCTBHAE THAPOKCUIA [IMHKA C PACTBOPAMM KUCIIOT
U IIEeJI0Yed; IPOBEICHUE OIBITOB, WUIIOCTPUPYIOLIUX IIPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ peakUuil  (ropeHue, peakLuuu
A3JI0KEHUS!, COCJIMHEHHUS)

B TaduIe
MeTaIpeJMETHBIM Pe3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTEIbHON IIPOTPaMMBbI
OCHOBHOT'O 00IIIEro 00pa3oBaHMs.

2  mpuBeNEeH  IepeYeHb  NpoBepsAeMbIX  TpeOoBaHUU K

Tabmura 2

Kon

TpeOOBaHUS

MPOBEPSIEMOTO

IIpoBepsiemble TpeOOBaHNSA K MeTaNPpeAMETHBIM Pe3y1bTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl OCHOBHOIO
001ero oOpazoBaHus

1

Ilo3naBaTesibHbIe YY]

1.1

bazoenvle 102uueckue oeiicmeus

1.1.1

BEISBISATE U XapaKTEepU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBICHUIN)

1.1.2

'YcTaHaBiIMBaTh CYIIECTBEHHBIN MPHU3HAK KIACCU()UKALMU, OCHOBAHMS IS
0000IICHNS U CpaBHEHUS, KPUTEPUH MPOBOJMMOTO aHAIH3a

1.1.3

C y4eToM IpeasiosKeHHOW 3a/1auu BBISBISATh 3aKOHOMEPHOCTH U MIPOTUBOPEUUS
B paccMaTpuBaeMbIX (pakTax, JaHHBIX W HaONIOEHUSX; Mpeagaratb KpUTEepuu
TSI BBISIBIICHUST 3aKOHOMEPHOCTEH M TPOTHUBOPEUHIA;, BBISBIATH IE(DUIINTHI
nHGbOpMallMK, TaHHBIX, HEOOXOAMMBIX JUIsl pEIICHUs TOCTABJICHHON 3a/1a4uH

1.1.4

BuIBIISITE IMPUYUHHO-CJICACTBCHHBIC CBA3U IIPU U3YUCHUUN SIBJICHUM 1 IIPOLECCOB

1.1.5

Jlematb  BBIBOABI C  WCIIOJNIB30BAaHMEM  JENYKTHBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUeHUH, YMO3aKIIOUEeHUI 10 aHAJIOTUH; (POPMYJIMPOBATh T'MIIOTE3bI
0 B3aUMOCBSI3AX

CaMoCTOATENbHO BBIOMpATh CIIOCOO pelieHus y4eOHOH 3amaun (CpaBHUBATDH
HECKOJIPKO BapHMaHTOB pEIICHHS, BHIOMpPATh HanOoiee MOIXOMAIINI C y4eToM
CaMOCTOSITEJIHO BBIICIICHHBIX KPUTEPUEB)

1.2

bazoevie uccneoosamenvckue 0elicmeus

1.2.1

HpOBOI[I/ITI: o CaMOCTOATCIIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
PKCIEPUMEHT, HEOOJIBIIIOE WCCIICOBAHNE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH
O6’beKTa HU3YUCHUA, MMPUIUHHO-CICACTBCHHBIX CBSI3¢ H 3aBHUCHUMOCTEU

00BEKTOB MEX Iy co00M




1.2.2

O1eHMBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MTOTYyYEHHYIO
B X0JI¢ UCCIIEAOBAHUS (IKCIIEPUMEHTA)

1.2.3

CamocTosTeTbHO (GOPMYITHPOBATH OOOOIIEHUS M BBIBOJBI 1O PE3yJIbTaTaMm
IMPOBCACHHOTO Ha6JIIOI[eHI/IH, OIlbITa, UCCIICAOBAHUA; BJIAACTh HHCTPYMCHTAMU
OLICHKU JOCTOBCPHOCTH IMOJIYUYCHHBIX BBIBOOOB U O606H.[€HI/II\/‘I

1.24

[Tporuo3upoBaTh BO3MOXHOE JAlbHEHIIee pa3BUTHE HPOIECCOB, COOBITHH U
MX IOCIEACTBHsS B AHAJIOTUYHBIX WJIN CXOJHBIX CHUTyalMsX; BBIIBUIATh
MPENOI0KEHUsI 00 UX Pa3BUTHH B HOBBIX YCIOBHUSIX U KOHTEKCTaxX

1.2.5

Mcronp30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKMM HWHCTPYMEHT IIO3HAHMS;
(bopMyIHpOBaTH BOMPOCH], (PUKCHPYIOLUIME pPa3pblB  MEXAY pPealbHbIM U
KENaTeIbHBIM ~ COCTOSHUSIMM ~ CUTyallud,  OOBEKTa;  CaMOCTOSITEJIBHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE; (OPMHPOBATH TUIOTE3y 00 MCTUHHOCTH
COOCTBEHHBIX CYXICHMH U CYXICHMH JApYrux; apryMeHTHpPOBAaTb CBOIO
[MO3ULIMI0, MHEHUE

1.3

\Paboma c unghopmayueii

1.3.1

[IpuMeHATh paznuyHblE METO/BI, MHCTPYMEHTHl M 3alpOChl IIPU IOUCKE H
oTOOpe nH(popMaUK WU JaHHBIX U3 HCTOYHUKOB C YYETOM MPEIATOKECHHON
yaeOHOM 3a/1a4un U 3aJJaHHBIX KPUTEPUEB

1.3.2

BeiOupaTth,  aHaIM3UPOBAaTh, CUCTEMATU3UPOBATh U  WHTEPIPETUPOBATH
MH(GOPMALIHIO PA3IUYHBIX BUJOB U (DOPM IpPEICTABICHUS; HAXOAUTh CXOTHBIE
ApryMeHThI (IIOATBEP)KIAIOLIME WM ONPOBEPralolliue OJHY U Ty K€ HJIEH,
BEPCHIO) B Pa3IMYHbBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX
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CaMOCTOATEIHHO BRIOUPATH ONITUMATBHYIO (hOpMY MpeAcTaBIeHUS HHDOpMAITIT
W WLTIOCTPUPOBATH PellaeMbIe 3a1a4d HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu,
MHOH TpaduKoil M X KOMOWHAIUSIMH

1.3.4

OueHuBaTh  HAASKHOCTH MH(MOPMALUHM 10 KPUTEPHUSIM, MPEATI0KEHHBIM
MegarorndyeckuM pabOTHUKOM W ¢(hOPMYJIHPOBAHHBIM CAMOCTOSITETIHHO

1.3.5

D hekTHBHO 3aIOMUHATE M CHCTEMATH3UPOBATH HH(POPMAITUIO

KomvmyHnukatuHbie YY /|

2.1

Oowenue

2.1.1

Bripaxxath ce0s1 (CBOIO TOUKY 3pEHHsI) B YCTHBIX M TUCHbMEHHBIX TEKCTAX

2.1.2

B xome namamora wm (WiIM) JOUCKYCCHM 3a/laBaTh BOIPOCHI IO CYIIIECTBY
060y>1<z[aeMop”1 TCMBI U BBICKA3bIBATh HACH, HAILICJICHHBIC Ha pemeHHe 3aa4uu
U ToJiiepKaHre 01aro)enaTeIbHOCTH OOIICHHSI; COTIOCTABIISITH CBOU CY)KICHHS
C CY’KJICHUSIMU IPYTUX YYaCTHUKOB TUAJIOTa, OOHAPY>KUBATH PA3IIMUME U CXOJICTBO
O3UIINH

HY6J'II/I‘-IHO NpCACTaBJIATL PE3YJIbTAThl BBIIIOJIHCHHOT'O OIIbITA (BKCHepI/IMCHTa,
MCCTIe0BaHMS, TIPOEKTA); CAMOCTOSTEIPHO BBHIOMPATh (POpPMAT BBICTYIUICHHS C
YUCTOM 3a1ad MpC3CHTAUUNU U OCOGGHHOCTeﬁ ayaIuTopun U B COOTBCTCTBUU C
HUM COCTaBIISITh YCTHBIE W TIMCHbMEHHBIE TEKCTHI C HCIOJIB30BAHUEM
HJJTIOCTPATHBHBIX MATCPHUAJIOB

Bocnpunumate u  QOpMyIMpOBaTh  CYKIEHHUS, BBIpakaTb  3MOLUU
B COOTBETCTBUM C LEISIMM M YCJIOBUSMH OOIIECHHUS; paclo3HaBaTh
HeBepOabHbIE CPENCTBA OOIICHUS, TOHUMAaTh 3HAYEHHE COLIMAILHBIX 3HAKOB,
3HAThb W PACIMO3HABATh MPEANOCHUIKA KOH(DIUKTHBIX CUTYallMii M CMSTYaTh
KOH(JIMKTHI, BECTH IEPErOBOPHI; MOHUMATh HAMEPEHHs IPYTHX, MPOSBISATH
YBQXKHUTEJIBbHOE OTHOLIEHUE

PeryasituBabie YY/{

3.1

Cwnoopzau uzauusn

3.1.1

BbIsBIsATE MpoOIeMbl 71 pEUIeHHs] B JKU3HEHHBIX M Y4YEOHBIX CHUTYallMsX;
CaMOCTOSATENIbHO COCTABJISITh QJITOPUTM PEUICHMS 3ajaud (MU €ro 4acTh),

BBIOMPATH CIIOCOO pelIeHrs yueOHOM 3a/1aui C YYETOM HUMEIOIINUXCS PeCypCoB




1 COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh HpeIJiaraéMble BapUaHThI
pEIIeHMI

OpueHTHpOBaTbCsI B Pa3MYHBIX  MOAXOAAaX  MPUHATHS  pEUIeHHH
(VHIMBHUIYyallbHOE, TIPUHATUE pEUIEHWs B TIpyNle, NPUHATHE PEUICHUH
TPYIION); COCTaBIATh IUTAaH JEHCTBUM (TUIaH pealn3allid  HaMEUYEHHOTO
QITOpUTMA pEIICHHs), KOPPEKTUPOBATh MPEAJIOKEHHBIM aNTOPUTM C YYETOM
MOJTydeHHUs HOBBIX 3HAHWNA 00 M3ydyaeMOM OOBEKTe; JejaTh BBHIOOp W Oparth
OTBETCTBEHHOCTD 32 PEIICHUE

3.2

Camoxkonmpoo

3.2.1

Bnanets cnocobamMu caMOKOHTPOJISl, CAMOMOTUBAIIMH U pedIeKcHn
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BHOCUTH KOPPEKTHBBI B JCATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
M3MEHMBIIUXCS CUTYallMii, YCTAHOBJICHHBIX OMMOOK, BOSHUKIIMX TPYIHOCTEH

323

JlaBaTh aJCKBATHYIO OIICHKY CHTYyallMM W Ipejajiarath IUIaH ¢ HW3MCHCHUS,
YUUTBIBATH KOHTEKCT U IPEIBUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH
MpH pEIICHWH YYeOHOW 3aJavd; aJanTHPOBaTh PEIICHHE K MEHSIONUMCS
00CTOATEILCTBAM

B Tabmuue 3 mnpuBeseH MepedyeHb MPOBEPSEMBIX MPEIMETHBIX pPe3yIbTaTOB

OCBOCHUA

OCHOBHOU o0pa3oBaTeNbHOM IPOTPaMMBbI OCHOBHOTO

o01iero oOpa3oBaHus (COOTHECEHBI C METANPEIMETHBIMH Pe3yJIbTaTaMu).

TaOmura 3

Kon
NPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble nmpeaMeTHBIE Pe3yJabTaThl 0CBOeHUsA |MeTanpeaMeTHbIN
OCHOBHOI1 00pa30BaTeIbHON NPOrPAMMBbI OCHOBHOTO  [pe3yJibTaT
001ero oOpazoBaHus

1

I1o Teme «HepBOHa‘laJIBHLIe XUMHNYECCKHUE MOHATH»

1.1

PackpbIBaThb CMBICII OCHOBHBIX XUMUYECKHUX ITOHSITHMN: MIT 1.1.1
«aToM»,  «MOJIEKYJa»,  «XUMHYECKHH  3JIEeMEHT»,
«IIPOCTOE BEIIECTBOY», «CIOKHOE BEIIECTBO», «CMECh
(omHOpOIHAST W HEOJHOPOAHAsN)», «BAJCHTHOCTHY,
«OTHOCHUTEIbHAS aTOMHAas Macca», «MOJCKYJsIpHas
Maccay, «KOJHMYECTBO BEIIECTBA», «MOJbY», «MOJSIpHAs
Maccay, «MaccoBas JOJiI XHMHYECKOTO »JJIEMEHTa B
COCTMHEHUN», «MOJISIPHBIA  00BEM»,  «XHUMHUYECKas
peakius»,  «KIacCHpUKauus  peakuuid  (peakuuu
COCIMHEHUS, PEaKIUN PAa3JIoKEHUs, pEeaklUuu 3ame-
[ICHUS, PEaKIUu OOMEHa, H9K30- M OSHIOTEPMHYECKHE
[PEAKIINM)», «TEIIOBOM A(PPeKT peaknumy», «pacTBOp»,
«MaccoBasi JI0JIs BEIIecTBa (MPOICHTHAS KOHIICHTPAIIHS)
B pacTBOpeE»

1.2

MutrocTprpoBaTh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MIT 1.1.1; 1.1.4;
[OHATUNA W IPUMEHATH OTU IIOHATHUA IPU ONUCAHUU 1.1.5
BEIIIECTB U UX MPEBPALLICHUI

1.3

Mcmonp30BaTh XMMHUUYECKYI0 CUMBOJIMKY ais cocrasie- | MII1.3.2; 1.3.3
HUS  (OpMyNT BEIECTB M ypPaBHEHUH XHMHYECKUX
eaKLuin

1.4

PackppiBaTb ~ CMBICI 3aKOHOB  COXpPAHEHMsSI MAaccChl MIT 1.1.4; 1.1.5
BEILIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISp-
HOT'O YY€HHs, 3aKOHa ABOTajIpo

1.5

OnpenensTh BaJIEHTHOCTD aTOMOB 3JIEMEHTOB MII1.1.1;1.1.4
B OMHAPHBIX COSAMHEHUSIX




1.6 Knaccudunuponarsb xumuyeckue — peakuuu  (mo | MIT1.1.2;1.1.4
KOJIUYECTBY M COCTaBy Y4YacTIBYIOIIMX B PEAKLUHU
BEIIIECTB, 110 TEIIIOBOMY A (DEKTY)

1.7 BBIUNCIATE OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISp- MII 1.1.6
HYIO MacChl BELLIECTB

1.8 BpI4KCIISITE MACCOBYIO JOJIF0 XMMUYECKOT0 JIEMEHTA T10 MII 1.1.6
(bopmysie coeTMHEHHS

1.9 BbIunCISITE MACCOBYIO JIOJIO BEMIECTBA B pACTBOPE MII 1.1.6

1.10 [IpuMeHAT  OCHOBHBIE  omepauuu  MplcaurensHoM | MIT1.1.4;1.1.5

e TEIbHOCTH: aHAJIU3 U CUHTE3, CpaBHEHHE, 0000IIeHNE,
CHUCTCMAaTU3aluLo, KJ'IaCCI/I(I)I/IKaLII/IIO, BBIABJICHUC HpI/IqI/IHHO-
CIICJICTBCHHBIX CBSI3CH — JIISI U3YYCHHST CBOMCTB BEILIECTB U
XUMHUYCCKUX peaKuHﬁ; CCTCCTBGHHO-HayLIHBIG METOAbI
MO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJICIMPOBaHHE,
PKCTIEPUMEHT (PeaTbHbIA 1 MBICIICHHBIH )

2 I1o Teme «BaxHeiue MpeacTaBUTEIM HEOPraHUYECKHUX BellleCTB)

2.1 PackpbIBaTh CMBIC]I OCHOBHBIX XUMHUUYECKUX TOHSATHMA: MIT 1.1.1
OKCHU1», «KUCJIOTA», «OCHOBAHUEY, «COJIbY

2.2 Onpenenars NPUHAIICKHOCTh BEIIECTB K OMpPEIEIeH- MII1.1.1;1.1.2
HOMY KJIACCY COAMHEHUI TI0 (hopMyTam

23 KnaccuduimpoBaTh HEOpraHUYECKHE BEIECTBA MIT 1.1.2

24 XapaktepuzoBaTh (omuchiBaTh) obOmue xumudeckue | MIT 1.1.1; 1.1.4;
CBOWCTBA BELIECTB PA3JIMYHBIX KJACCOB, MOATBEPXKAAs 1.3.2

OMMCaHWE TNPUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX peaKLuil

25 [IporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MII 1.1.4; 1.1.5;
WX Kaue€CTBEHHOI'O0 COCTaBa, BO3MOKHOCTH MPOTEKAHMS 1.2.4
XUMHYECKHUX TIPEBPAIICHUI B Pa3JIMYHBIX YCIOBHIX

2.6 CrnenoBaTh  mIpaBWjaM  MOJb30BaHus — xumuueckoiu | MIT 1.2.1; 3.1.1;
MOCyZI0M M J1a00paTOpHBIM 00OPYIOBAaHUEM, a TAKXKE Tpa- 3.1.2

BUIaM OOpaleHus ¢ BELIECTBAMH B COOTBETCTBUU C
MHCTPYKLUSAMU 1O  BBINOJHEHUIO  J1aOOPAaTOPHBIX
XUMHUYECKHX OIBITOB M0 TOJYYEHHIO M COOMpPaHUIO
razo00pa3HBIX BemECTB (BogopoAa M KHUCIOPOJaA),
[IPUTOTOBJICHUIO PACTBOPOB C ONPEIEICHHOM MacCOBOU
noje  pacTBOPEHHOIO  BEUIECTBA;  IUIAHMPOBAThH U
MPOBOIUTh XUMHUYECKHE SKCIEPHUMEHTHI IO pPAaCIO3Ha-
BAaHUIO PACTBOPOB WIEJIOYEH M KHUCIOT C IOMOIIBIO
UH/IMKATOPOB (JakMyc, (eHondranrent, METUIOPaHK |

pyrue)

2.7 [IpoBomuTh  pacyeTbl MO YPABHEHUIO XUMHUYECKOH MII 1.1.6; 3.1.1
[peaKInuu

3 IIo Teme «Ilepuoauyeckuii 3axkoH u Ilepnoanyeckas cucreMa XUMHYECKUX

sjaemenToB /.M. MenpaesneeBa. CTtpoeHue aToMoB. XHMHYECKasi CBS3b.
OKHCINTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN)

3.1 PackpbIBaThb CMBICII OCHOBHBIX XUMHUYECKHMX ITOHSATHIM: MIT 1.1.1
PO aTOMay, <«AJIEKTPOHHBINA CJIOH aTromay, «aTOMHas
opOUTaNIb», «pamuyCc aToMay, «XUMHUYECKasi CBS3bY,
«ITOJISIpHAsT KOBQJICHTHasl ~ CBs3bY»,  «HEMOJIIpPHAs
KOBaJICHTHAsI CBSI3b»,  <QJIEKTPOOTPULATEIBHOCTHY,
«MOHHAs CBSI3bY», «MOH», KKATUOH», «AHUOH», «CTEIICHb
OKHCIICHUSD)




3.2

KnaccudunupoBaTb XMMUYECKHE 3JIEMEHTHI

MIT 1.1.2

3.3

OnucbiBaTh W XapakTepu3oBaTh TaOIMUHYI0 (opMy
[lepponnueckod CUCTEMBI XUMHUYECKHX SJIEMEHTOB:
pa3iauyath MOHATHS «IJIaBHas noarpynna (A-rpynmna)» u
«mo6ouHas noarpymmna (b-rpymma)y, «Mabie IepruoIbD

U «OOJBIINE IEPUOIBI)

MIT1.1.1; 2.1.1

3.4

PackpbIBaTh CMBICIT [lepuonnueckoro 3aKOHa
JI.11. Mennieneesa: JIEMOHCTPUPOBATh [IOHUMAaHue
MEPUOANYECKONM  3aBUCUMOCTHM  CBOMCTB  XMMHYECKHX

PIIEMEHTOB OT UX MOJIokeHud B [leproandeckon cucrteme

MII 1.1.4; 1.1.5;
2.1.1

3.5

CooTHOCHTH 0003HAUEHMSI, KOTOPhIE UMEIOTCS B TAOIUIIE
«lIepuognueckas cucreMa XuMH4eCKux 3yeMeHToB [ 1.
MeHzaeneeBa» € YHCJIOBBIMU XapaKTepPUCTUKAMU
CTPOCHUSI aTOMOB XUMHUYECKHUX 3JEMEHTOB (COCTaB U
3apsiy anapa, ob1iee 9HCIIO 3JIEKTPOHOB U
pacipeieNieHue UX M0 JIEKTPOHHBIM CII0SIM)

MII 1.1.1; 1.1.3;
1.1.4

3.6

OHpCI[GJ'I?ITI) CTCIICHb OKHCJICHHUA 9JICMCHTOB

B 6I/IHapHI:IX COCAUMHCHUAX

MIT1.1.1; 1.1.4;
1.1.5

3.7

OnpenensTh BUJI XUMHUYECKOH CBSI3U (KOBaJCHTHAs

14 I/IOHHaH) B HCOPIraHM4YCCKUX COCAMHCHUAX

MIT1.1.1; 1.1.4;
1.1.5

Pacnpenesienue 3ajannii NpoBepoOUYHOil padoThHI 0 NO3MUUAM KoaupuKaTopa

B Tabmurie 4 npencrariena nHGOpMAIUS O PACTIPEICTICHUN 33IaHUIA TI0 TTIO3UITHSIM

Koaudukaropa.
TaOmnura 4
Ne [[IpoBepsiembie IIpoBepsiemble MpeAMeTHbIE Konx |YpoBenb| Makcu-
BJIEMEHThbI pe3yabTaThbl K3C/ |cnoxHo- | MATbHBIN
COePKAHUS KT CTH 0as 3a
BBIIOJIHE-
HHE
3a1aHusd
Yacrs 1
1 [[lepBoHauyanbHble  XH- |[PackpbiBaTh  cMbica  moHsTui| 1.1-1.4/ b 4
MHUYECKHUE ITOHATHUSL. «cMech (ogHopoaHas U HeomHopoa- | 1.1-1.3
Tena u BemecTBa. Unc- |[Has», «IpOCTOE BEIIIECTBOY,
ThI€ BEIIECTBA U CMECU  |[«CIIO’KHOE BeliecTBo». Mimoctpu-
pOBaTh  B3aMMOCBSI3b OCHOBHBIX
XUMUYECKUX TOHITHA | IIpUMe-
HSTh TH TOHSATHUS MPHU OMUCAHUU
BeniecTB. Vcnonp30BaTh XUMHYEC-
KYI0 CUMBOJIUKY JUISI COCTaBJICHUS
(bopMmyI BeliecTB
2 [[lepBoHauanbHbIC XUMU- [PacKpbIBAThH cMbicn  moHsTHsA | 1.6, 1.7/ b 2
YeCKUe NMOHATH. PU3U- |(«XUMHUYECKasl PEaKLIM. 1.1-1.3
yeckue W xumuueckue [WmocTpupoBaTh — B3aMMOCBSI3b
SBJICHUSI.  XHMMHUYECKasi OCHOBHBIX XMMUYECKUX MOHSITHMA
peaxiys ¥ ee IpU3HAKU. M MPUMEHATb 3TU MOHSITHUS TPH
XUMHUYECKUE YpaBHEHUS |[OMHCAHUN BEIIECTB M HX
[IpEBpALICHUI




ATOMBI W  MOJIEKYJIBL.
XUMHUYECKHE IIEMEHTBI.
CUMBOJIBI  XMMHYECKHUX
BIIEMEHTOB. ITpoctoie
M CIIOXHBIE  BEILECTBA.
ATOMHO-MOJIEKYJIIPHOE
yaeHue.  XuMHU4ecKas
dhopmyna. OTHOCUTEID-
Hasi ~ arOMHas  Macca.
OTHOCHUTENBHAS MOJIE-
KyJsspHas macca. Mosib.
MoutsipHast Mmacca.
3akoH ABOTapoO.
MonsipHbIiA
ra3oB

00BeM

PackpbIBaTh ~ CMBICI  OCHOBHBIX
XUMHYECKUX ITOHIATHH: «aToOM»,
«MOJICKYJIay, «OTHOCHUTEJIbHAs
AQTOMHas Macca», «OTHOCUTEIb-
Hast MOJIEKYJISIpHasE ~ Maccay,
«MoOJIsipHasi Macca». PackpbiBaTh
CMBICII  aTOMHO-MOJIEKYJISIPHOTO
Y4eHUs, 3aKOHa ABOTajpo.
BEIYUCIIATE OTHOCHUTCIIbHYIO MO-
NIEKYJISPHYIO U MOJISIPHYIO MacChl
BEIIIECTB.

[IprMeHATb OCHOBHBIE OIlepaLuu
MBICJIUTEIbHON ACATCIIBHOCTHU —
AQHalU3 U CHUHTE3, CpaBHEHHE,
BBIABJICHUEC MMPUYIUHHO-CIICA-
CTBEHHBIX CBSI3€U — JUISI U3YUEHUS
CBOICTB BEIIIECTB

1.3-1.5;
2.1;2.4/
1.1;1.4;
1.7;1.10

Ctpoenue aTOMOB.
CocTaB aTOMHBIX SJIED.
DJIEKTPOHBI.
[leproaruecKuil 3aK0H.
[Tepuonuueckas cucre-
Ma  XMUMHYECKUX DJie-
menToB .M. Mennaene-
eBa. [lepronpl 1 rpynmbL.
Du3nUecKuit CMBICHT
MOPAIKOBOTO  HOMEpa,
HOMEPOB nepuoaa
Y TPYIIIbI AJIEMEHTA.
Ctpoenue AJIIEKTPOH-
HBIX 000JIOYEK aTOMOB
MEpPBbIX JABAALATH XH-
MHUYECKUX  BJIEMEHTOB
[Tepuoanueckoit
cucrembl  J|.W. Menne-
neeBa. XapakTepUCTHKA
XUMHUYECKOTO JIEMEHTa
[0  €ro IMOJOKEHUIO
B [Iepnoanueckoit cuc-
reme JI.W. Menneneena.

Xumudeckass  ¢dopmyna.
BaneHTHOCTH aTOMOB
X UMHAYECKHX

DIIEMEHTOB. IToasTHE
00 okcHIax

PackpblBaTh CMBICI ~ OCHOBHBIX
XUMUYECKUX TMOHSATUM: «XUMH-
YECKHUM 3JIEMEHT», SIIPO aTOMay,
KOQIIEKTPOHHBI  CIIOM  aToOMay,
«aToMHas OpOWTANb», «BAJCHT-
HOCTb», «CTEIIEHb OKHUCIICHUS.
Mcnonp3oBaTh XAMHUYECKYIO
CUMBOJIUKY  JJIsl  COCTaBIICHUS
(bopMyIT BEIECTB.

OnuceiBaTh U XapaKTEpPU30BATH
rabmuunyo  ¢opmy Ilepuonau-
YECKOM  CHUCTEMBl XHMHUYECKHX
AIIEMEHTOB: pa3iuyaTh TOHATHS
«rnaBHas moarpymnmna (A-rpyrmma)y
u «nobouHas nmoarpymnma (b-rpyrm-

mna)», «Majple  TEPUOAB» M
«OonplINEe  TEepUoOAbl»,;  pac-
KpbIBaTh cMbIc llepronnueckoro
BaKOHa J.N. Menjeneena:
TEMOHCTPUPOBATH MMOHUMaHUE
[EPUOINYECKOMN 3aBUCUMOCTHU

CBOMCTB XUMHYECKHX JJIEMEHTOB
OT ux mnoJoxenus B Ilepuo-
TMIECKOM CHCTEME, COOTHOCHTH
0003HaYCHMSI, KOTOPhIE UMEIOTCS B
rabmmie «lleproanyeckast cucrema
XUMHYECKHX 2JIEMEHTOB
J[.J1. MenneneeBa» C YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHUS
ATOMOB XHMMHYECKHX JJIEMEHTOB
(coctaB u 3apsiz spa, obree YncIo
AIIEKTPOHOB M pacIpesiesieHue MX
10 DJICKTPOHHBIM CJIOSIM).
OrnpenensaTh CTENEeHb OKUCICHUS
PJIEMEHTOB B OWHApHBIX COCIH-
HEHUSIX

3.1-3.3;
3.6;1.4;
2.6/1.3;
1.10;
3.1-3.6




Pons XxuMuM B KU3HH
ueoBeKka. Boma kak
pacTBOPUTEIIb.
PactBopsl. [lonsTue o
[PAaCTBOPUMOCTH BEIIECTB
B Bojie. MaccoBasi JoJIst
BEILIECTBA B PAaCTBOPE.
Ponb pacTBOpOB B
MpUpoae A  KA3HHA
geJIoBeKa

PackpbIBaTh ~ CMBICI  OCHOBHBIX
XUMUYECKUX MOHSATUI: «PacTBOPY,
«MaccoBas J0Js  BEUlecTBa
(TporIeHTHAS KOHIIEHTPAITHs)
B PacTBOpEY.

MiuroctpupoBarthb B3aUMOCBS3b
OCHOBHBIX XUMHUYECKUX MOHATUN
U TPUMEHATH 3TU MOHSATHUS TPH
OIMCAHUU BEIIECTB.
BbluucisaTe  MaccoBYO
BELIECTBA B PACTBOPE

IIOJTFO

1.1;2.5/
1.1;1.2;
1.9;1.10

Yacrn 2

Xumuueckas Qopmyia.
MaccoBast JI0JIsT XUMH-
UEeCKOro  dJEeMEHTa B
COCTMHCHMH.
KomnyecTBO BellecTBa.
Mouns. MossipHass mac-
ca. B3anMocBsI3p KO-
MeCTBA, MACcChl M YHCIa
CTPYKTYPHBIX  €IUHMI]
BelrecTsa. PacueTnl II0
(hopMyliaM XUMHUYIECKUX
coenuHenuii. Kucnopon.
Bonopoa. Bona. Bax-
HEHIIME KJIaCChl Heopra-
HUYECKUX COCIUHEHHUMN.
OKCHUIBL. OcHoBaHHSL.
Kucmorsl. Comn.
MortsipHbIit 00bEM I'a30B

HMcnonb3oBaTh
CHMBOJIUKY

(opmy

XUMHYECKYIO
JUIL  COCTaBIICHUS
BelecTB. PackpbiBaTh
CMBICII ~ OCHOBHBIX XHMHYECKHX
MOHSITHIA: «IIPOCTOE BEIIECTBOY,
«(CTIO’)KHOE BEIIECTBOY», «BAJICHT-
HOCTb», «KOJHUYECTBO BEIIECTBAY,
«MOJIbY,  «MOJISIpHAasE ~ Maccay,
«MaccoBast  JIONISl  XHUMHUYECKOTO
DJIEMEHTa B COEIMHEHUU», «OK-
CUI», «KUCJIOTa», «OCHOBAaHHE,
«conby.  OmpenensiTb NpUHAM-
IIeKHOCTh BEIIECTB K  OIl-
pEIeTICHHOMY KJIacCy COeIMHEHUI
o dbopMyam. Knaccu-
¢dunrpoBathb HEOPraHU4eCcKue
BellecTBa. BBIYHMCIATE MacCOBYIO
ITOJIF0 XMMHYECKOTO DJIEMEHTA TI0
dbopmyne coenuHenus. Mimoctpu-
pOBaTh  B3aWMOCBSI3b OCHOBHBIX
XUMHYECKUX TOHATUA U TpHUMe-
HSTh AT TOHSATHUS IIPU OMHCAHUU
BEILICCTB

1.4;1.5;
2.1-2.9/
1.1-1.3;
1.8;2.1-
2.3

Xumuyeckasi peakius u
€  NpHU3HAKU. 3aKOH
COXPaHCHUS MaccChl
BEIIECTB. XHUMHUYECKHE
ypaBHeHus1. Kiaccudu-
KAIIHS XUMHYECKHX
peakiuii  (CoeqMHECHMS,
pa3ioXKeHus,  3aMelle-
HU, oOMeHa).
Kucmopog. Croco0sbI
MOTYYEHUsI KHCIOpOo/ia B
maboparopun W TIpO-
MBIIIUICHHOCTH.

Bomopoxa. CriocoObI mo-
myuenus. Boga. ['eneru-
YeCKass  CBS3b  MEXKITY
KJIaccaMH HeOpraHhde-

cnonb30Bath
CUMBOJIMKY L COCTaBJICHUA
YPaBHEHHH  XUMHUYECKUX peak-
uii. KiaccudunupoBars Xumu-
YECKUE PEaKIUu IO KOJIMYECTBY
1% COCTaBy Y4aCTBYIOIINX
B peakiuu BemiecTB. Mimroctpu-
POBAaTbL B3aUMOCBA3bL OCHOBHBIX
XUMHUYCCKUX HOHATUU H npu-
MEHSITh 9T  TOHATHS  TpU
ONMMCaHWN BCIICCTB U UX IPCBpa-
IeHU. XapaKkTepu3oBarh (OMH-
CBIBaTh) o0ImmMe  XUMHYECKUE
CBOWMCTBAa  BEILECTB PA3TUYHBIX
KJIACCOB, MOATBEPK/Aasi OMUCAHUE
pUMepaMu MOJIEKYJISIPHBIX
YpaBHEHUI COOTBETCTBYIOIIUX

XUMHYCCKYIO

1.2;1.6;
1.7;2.1;
2.3;2.6—
2.11;3.7/
1.1-1.3;
1.6;1.10;
2.1-2.6




CKHUX COCIMHEHUM.
XUMHUYECKUA  DKCIIEPU-
MEHT: 3HAKOMCTBO C XH-
MHUYECKOMU MOCY 10,
C IIpaBUJIaMH paboThI
B JIa0OpaTOpPUH U TIpHE-
MaMH OOpaleHus ¢ ja-
OopaTopHBIM
00OpYyIOBaHUEM.
XUMUYECKUNA  AKCIEPH-
MEHT: KayeCTBEHHOE
OIIpEEIICHUE COMEpIKa-
HUS KICJIOPO/a B BO3/Y-
Xe, oJy4YeHue, coonpa-
HUE, pacro3HaBaHUE U
M3y4E€HUE CBOWCTB KHC-

CBOICTB BOJIOpO/A.

XUMUYECKUX peakiuii. CiaenoBaTh
MpaBUjaM  TIOJH30BAHUS XUMHU-
YeCKOW mocyaol u saboparop-
HBIM OOOpYZOBAaHHEM, a TaKXKe
[IpaBUIaM oOpareHus
C BEILIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSIMH ~ TI0  BBIMIOJTHE-
HUIO JIA0OPATOPHBIX XMMHYECKUX
OITBITOB 1o HOJTY4EHHIO
1 COOMpaHHUIO Ta3000pa3HBIX Be-
[ecTB (BOAOPO/Ia U KUCIIOPOJIA).

[IpMEHATb OCHOBHBIE €CTECTBECH-
HO-HAYYHBIE  METOJbI
HaOJIO/ICHIE, N3MEPEHUE, MOJICITH-
[pOBaHUE, HKCIEPUMEHT (pealib-
HBII 1 MBICTIEHHBIN). [IpuMeHsTs

imopona; MIOJIyYEHUE, BBISIBIICHUE MIPUYUHHO-CIIE-
coOMpaHue, pacro3Ha- CTBEHHBIX CBS3CH IS U3y4YCHHS
BaHUE U U3YYCHHE CBOMCTB BEIIECTB M XUMHUYECKHX

[pEaKIINit

IIO3HaHMA:

MEHT: 3HAKOMCTBO C XH-
MHUYECKOH MOCYI0H,
C IpaBWJIaMu paboTHI B
imaboparopuu 1 mprueMa-

MU B COOTBETCTBUM C HHCTPYK-
LUSMH 110 BBINOJIHEHHIO JIabopa-
TOPHBIX ~ XMMHYECKHX  OIIBITOB.
[ [puMeHATb OCHOBHBIE €CTECTBEH-

MU 06pameHH;1 C [HO-HAy4HbIC METOAblI IIO3HAHUA:
mabopaTopHbIM  000pY- [HaOIIIOICHHUE, U3MEPEHHUE, MOJICIN-
TOBaHUEM [POBaHME, SKCIEPUMEHT (pEabHBIN

1 MBICJICHHBIH )

[lonaTne o0 wmeTonmax

MO3HAHHWA B  XHMMHHU.

CriocoObl  pazaeneHust

cMmecei

Ponp xumMun B xu3HM |OnpeneisiTh npuHaiexkHocTh | 1.1;2.1;
YeloBeKa.  XHMMHsS B [BEILECTB K OnpenesieHHoMy Kiacey | 2.3/2.1;
CUCTEME HaYK. COCIMHEHMI mo  ¢dopmynam.| 2.2;2.5
Baxneitmme  npencra- [[[porHo3upoBarh  CBOMCTBAa  Be-

BUTEJIM HEOPTaHUYECKUX [IIECTB B 3aBHCHUMOCTH OT HX
BELIECTB. KaueCTBEHHOT'O COCTaBa, BO3MOXK-
[Ipumenenue KHCJIO- HOCTU TMPOTEKaHUs XHMHUYECKHX

ponaa. Bonopoa: npume- [mpeBpailieHuit B Pa3IMYHBIX

HEHHe [YCIIOBHSIX

Ponp xumum B xu3Hu |[CrenoBath npaBuiiam mnojs3oBanus | 1.1;1.7;
YeIOBEKA. XMMHUSI B CUC- XUMHUYECKON mocyaor u jabopa- | 2.8;3.7/
TeMe HayK. TOPHBIM 00OpyoBaHueM, a Tawke | 1.10;2.6
XVMUYECKUN  JKCTIEpH- IPaBUIaM OOpaIlIEHus C BEIIeCTBA-

Bcero 3ananuii — 9, u3 HUX 10 YPOBHIO CJI0KHOCTH: b —9.
MakcrManbHbIN IepBUYHBIH Oast — 36

Cucrema oleHUBAHHS BbINOJTHEHHUS OTAEJbHBIX 3aJaHU M MPOBEPOYHOM
padoThI B LEJIOM

[IpaBunbHBI OTBET Ha Kaxkaoe u3 3aganud 1.1, 6.2, 6.3 oueHuBaercs



1 GamaoM.

OtBer Ha Kaxnmoe w3 3aganuu 1.2, 2, 3.2, 4, 5, 6.1, 6.4, 6.5, 7 olneHuBaeTcs B
COOTBETCTBHUH C KPUTEPHUIMHU.

[TonHeli mpaBuIBHBIM OTBET Ha 3amgaHue 3.1 onenuBaetcs 3 Oamiamu. Eciu B
OTBETE JOMyIIeHa OJHA OMMOKa (HEMpaBWUJILHO 3allOJTHEHA OJIHA KJIETKA TaOJIHIIbBI),
BBICTABJIsIETCs 2 Oalijia; €Clid JOMYIIEeHBI JIBe OMMUOKK (HETPaBUILHO 3aTIOJTHEHEI JIBE
KJIICTKH TaOJMIBI), BBICTaBIsAeTCS 1 0ami; eclim Bce KIETKHM TAOJHIIBI 3arojHCHBI
HenpaBuiIbHO — 0 6aIoB.

[TonHbIi NpaBWIBHBIA OTBET Ha Kaxaoe W3 3adaHuii 8 um 9 oueHuBaercs 2
Ooammamu. Ecnu B oTBeTe jgomylieHa ojHa omMOka (B TOM YKCJIE HamuMcaHa JIMIIHSISA
nudpa, WM HE HaMMCcaHa ojJHAa HeoOxoaumas nudpa), BbIcTaBiasgeTcs 1 Oam; ecau
JOMYIIEHO JIBEe WK OoJsiee omuOku — 0 6asios.

bainel, mosiydeHHbIE IPU BBIOJIHEHUH YacTed 1 u 2 paboThl, CYMMHPYIOTCH.
MakcumManibHBIN TepBUYHBIN OalT 32 BBITIOJTHEHHE pabOThI — 36.

PexomeHaanuu no nepeBoay NepBUYHbIX 0aJ1JIOB B OTMETKH 110
NATHOAJILHOM HIKAJIE

OTMeTKa 10 NATH0AJILHOM IKAJIe «2» «3» «4» «S»
[lepBuuHbIC 6AIITBI 0-12 13-22 23-30 31-36

1. IIpono/KMTEJBbHOCTH NPOBEPOYHOI PadoThI

Ha BbInosHEHME NpOBEPOYHONW pabOThl MO XMMHUU OTBOJIUTCS JBa ypoka (He Oosee
45 muHyT Kaxnaelii). Paborta coctout u3 nByx uacteil. 3aganus yacteit 1 u 2 Moryt
BBITIOJHATHCS. B OJIMH JIGHb C INepepblBOM He MeHee 10 MUHYT WU B pa3Hble JTHHU.
Ha BrImonHeHWe 3amaHuil KaXIOM dYacTH OTBOAWTCS OJIWH ypok (He Oomee 45
MUHYT).



BIIP. Xumus. 8 knacc. Obpasen KOD,

Yactes 1

@. 1. BHUMaTenpbHO pacCMOTPUTE TIPEIOKEHHBIC PUCYHKHU. Y KaXKHTE HOMEP PUCYHKA, HA KOTOPOM
n300paxEH 00BEKT, COACPKAIINI TOJIBKO OJHO (MHAMBUIYaTbHOE) XUMHUYECKOE BEIIECTBO.

-h
MONIOKD =

YIbTPATACTEPH30BAHHOE

Puc. 1 Puc. 2

NupuBuayanbHOE XUMHUYECKOE BEIIECTBO
COJIEPKUTCS B 00BEKTE, H300paKEHHOM HAa PUCYHKE:

1.2. Kakue BemiecTBa coaep)karcsi B OOBEKTax, M300paXEHHBIX HA OCTaJbHBIX PHUCYHKaX?
[Ipusenure no OAHOMY npumepy.
JI71s KaXKI0ro BellecTBa yKaXHUTe ero XMMHYecKoe Ha3BaHue U (opMyIy.

......... Puc. 1: (Ha3BaHue) (popmymna).
Puc. 2: (Ha3BaHUe) (popmyma).
......... Puc. 3: (Ha3BaHue) (bopmyia).

@ [IpeBpatienne ogHUX BEIIECTB B APYTUE HA3BIBACTCS XUMUYECKOW PEAKIIUEH.

2.1. 13 npeacTaBleHHBIX HUKE PUCYHKOB BBIOEpHUTE TOT, HA KOTOPOM H300paKCHO MPOTEKAHUE
XUMHYECKOW PEaKIUH.

Puc. 2 Puc. 3

[Iporekanne XUMUYECKOUN peakIuu H300pakeHO Ha PUCYHKE:

;- OOoCHYWTE CBOH BBIOOD:

2.2. Yxaxwure onuH JIOBOU nmpu3Hak npoTeKkaHus 3TOH XUMHUYECKOW PEaKInu:




3.2. KakuMm u3 npuBeAEHHBIX B TaOJIUIE Ta30B CIEAYET HAMOJHHUTH HMIAPUK C MPAKTUYECKH HEBECOMOM
0007109KOM, YTOOBI OH OKazaJjics Jerde Bo3ayxa W cMor B3ieTeTh? (CpemHsst MoJisipHas Macca

BIIP. Xumus. 8 kirace. Ob6pasert

[IpeBpaiieHrue OAHUX BEUIECTB B IPYTHE HA3BIBAECTCS XUMUYECKOU PEAKIIUE.

KoA

nin

2.1. Ykaxure, KakoW U3 NPUBEIEHHBIX HUKE MTPOIECCOB ABJISETCA XUMUYECKON PEaKIIUEH.

1) pacnpocTpaHeHue apoMara IIBETOB B KOMHATE
2) IBUKEHHUE MasITHUKA B MEXaHUYECKHUX Yacax
3) oOpa3oBaHNe HAKUITH B YaHHUKE TIPU KUTITYSHUN BOAOIIPOBOIHON BOJIBI

Hanummure HoMep BEIOpaHHOTO Tpolecca:

OO0ocHyiiTe cBOM BBIOOP:

2.2. Yxaxure oqun JIOBOU npusHak npoTekaHust 3TOM XUMMUYECKON peaKIuu:

B Tabnuiie npuBeeHbl Ha3BaHUS U XUMUYECKUE (POPMYIIBI HEKOTOPBIX Ta3000pa3HbIX BEIIECTB.

Ne MonsipHas Macca,
Haspanwue Bemniecta dopmyna
/I r/MOJIb
1 Kucnopon 02
2 Meran CH4
3 CepHuCTHIN ra3 SO,

I/ICHOJ'IB?)YH MMPpECATOKCHHBIC Bam CIIpaBOYHBIC MAaTCPHAJIbl, BBIYUCIIUTC MOJIAPHBIC MAaCChl KaXXJ10I0

N3 ra30B U 3alIMIIUTC MOJYUCHHBIC JTaHHBIC B T3.6J'II/II_Iy.

BO3/yXa paBHa 29 r/MOJb.). YKaKUTe HOMEpP BEIECTBA.

OrtBerT:

OOGocHyiiTe cBOM BBHIOOP:




KoA

BIIP. Xumus. 8 kirace. Ob6pasert

Janbl nBa XuUMUYecKuX d3jieMeHTa: A u B. M3BecTHO, 4yTO B aroMe 3jieMEHTa A COIEPKHUTCS
12 npoToHOB, a B aTOMe 251eMeHTa B — 16 a51ekTpoHOB.

t.1. Ucnons3ys [lepuonndeckyto cucremy xumudeckux snementos [I.M1. MenzaeneeBa, onpenenure
XUMHMYECKHE JIEMEHTHI A 1 B.

.2. Vkaxxure HOMep IepHoAa W HOMEp rpymmsl B IIepHOIMYECKOil CHCTEME XHMHYECKUX
anemeHToB J[.M. MenzeneeBa, B KOTOPBIX PACIIOIOKEH KKl DJIEMEHT.

].3 yCTaHOBI/ITe, MCTAJIJIOM HUJIM HCEMCTAJIJIOM ABJIAKOTCA MMPOCTHIC BCIICCTBA, 06pa3OBaHHBIe 9TUMH
. XUMHUYCCKHUMU 3JICMCHTAMU.

1.4. CoctaBbTe (OpMYIIBI BEICIIMX OKCHUIIOB, KOTOPbIE 00pa3yIoT 3JeMeHTh A 1 B.

OTBeTHI 3aNMUIINUTE B TAOJIHUITY.

HasBanue Homep Merann dopmyna
DnemMeHT XUMHYECKOTO WA BBICIIETO
JJIEMEHTa rnepuoaa TPYIIIIbI HEMETAIT OKCcHa
A
B

@ Bocemuknaccank Hukura Beimi mocie ooema ogus ctaka (200 r) si6J09HOTO COKa.

5.1. Wcnonp3ys naHHBbIC MPUBEAEHHON HIDKE TaOHIIBI, ONMPEISIUTE, KaKyl0 Maccy YIJIEBOJIOB
MOJTY4YWJI TIPU 3TOM OpraHu3M oHomu. OTBET MOATBEPAUTE PACUETOM.

Conep:xxaHue yrijieBoA0B B HEKOTOPBIX COKax

Cok JIuMOHHBIT SA6mounbIit AnenbcuHOBbIM | I'paHatoBbiii | CiIMBOBBIN
MaccoBas nons
A0 2,5 9,1 12,8 14,5 16,1
YIJI€BOMOB, %
Pemenue:
OtBer

5.2. Kakyro om0 cyTouHo# pusnonorundeckoit Hopmel yrieBooB (360 1) momxyqwmn Hukuta, BRITUB
cTakaH s06;1049HOTO coka? OTBET MOJATBEPAUTE PACUETOM.

Perenue:




BITP. Xumus. 8 xinacc. O6paszen KO.D,

Yactn 2

Nmeercs crnenyromuii nepedyeHb XMMUYECKUX BEILIECTB: KaJIui, XJI0p, alFOMUHUM, BOAOPOI, XJIOPHUIT
KaJdus, cepHas KUClIoTa, cyib(ar amoMuHus. Mcmone3yst 5TOT MepeyeHb, BBINOJIHUTE
3agangusa 6.1-6.5.

6.1. Hanummure xuMuueckre GopMyIIbl KaXKI0TO U3 YKa3aHHBIX BEIIECTB:

Kanuit — Xiop — XJopu Kanust —
AJIOMUHUET — Cepnas Kuciora —
CynbgaT amoMuHUS — Bonopon —

6.2. Kakoe u3 BemecTs, yIOMHUHAEMBIX B IEPEYHE, COOTBETCTBYET CIAEAYIOIIEMY OMMCAHUIO:
«Aoosumulii 2a3z KHcEnmo-3e1éH020 yeema, msaxcenee 8030yxa, € pe3Kum 3anaxom»?

Ortser:

. I3 mannoro nepeuns Beioepure JIOBOE CJIOXKHOE BemniecTBo. 3anmuninte ero XuMU4eCKyIo

dbopMyITy U YKaXHUTE, K KAKOMY KJIacCy HEOPTaHUYECKUX COSAMHEHUNH OHO OTHOCHTCS:

BemntectBo — . Kiacc coequuennii —

. 3 mpuBeaénnoro nepeuns Bemects BeioOepute JIIOBOE coennHenue, cocrosiee 3 aToMOB TPEX

3JIEeMEeHTOB. Brruncnure MaCCOBYIO OOJIIO KHCJIOPOJa B 3TOM COCANHCHUMU.

BemectBo —

Perenue:

Ortser:

6.5. Beraucnure maccy 0,5 Mob ra3000pa3HOTO BOIOPO/IA.

Pemenue:

OrtBerT:

nimn
6.5. Beruucnaute, CKOJIBKO MOJIEKYI coaepkuTes B 0,5 MoJib Ta3000pa3HOTo BOAOPOA.

Pemenue:

OrtBerT:




BIIP. Xumus. 8 kinacc. O6pasern KO,D,

Hwoxe nanbl cl10BECHBIE ONTMCAHUS IBYX XUMUYECKUX MTPEBPALLICHUN C Y4aCTHEM BEILECTB, IEPEYCHb
KOTOPBIX ObUT IPUBEAEH B 3a7aHUU 6:

(1) kamuit + XJIOp — XJIOPHU KAJIHS,

(2) anmromuHmic + cepHas kuciota (pa30.) — cynbdaT ATIOMUHUS + BOJOPO.

7.1. CocTaBbTe ypaBHEHHSI YKa3aHHBIX PEAKIINH, UCTIONB3Ysl XUMUYECKHUE (POPMYJIbI BEIIECTB U3 11. 6.1:
0]
)

. B 3aBncumocTH OT KonmmyecTBa M COCTaBa BCIICCTB, BCTYHNAKOIINX B XHMHUYCCKYIO PCAKIUIO U

0o0pa3yromuxcsi B pe3ylbrare He€, pa3luyaroT Peakiuu COSAMHCHHUSI, PA3JI0KECHUS, 3aMEIICHUS U
obmena. Beioepute JIIOBYIO u3 peakmuii (1) wim (2) u ykaxkute e€ tum. OObSICHUTE CBOM OTBET.

Peaxus:

Ty —

OOBsICHUTE CBOH OTBET:

. I3 mpubopoB, n300pakEHHBIX HA PUCYHKAX, BHIOEPUTE TOT, C MIOMOIMIBIO KOTOPOTO MOKHO

MOJIYYUTH ¥ cCOOpaTh Tra3000pa3HbIil BOJAOPOI IO peakiuu (2).

Puc. 2

Bomopoa MOXHO MOTyduTh U cOOpaTh ¢ TOMOIIBIO pUOOpa, N300paKEHHOTO HA PUCYHKE:

Kakum METOIOM — BBITECHEHHUS BOJBI WIIM BBITECHEHHs BO3/yXa — MOJYyYarOT BOJOPOA B 3TOM
npudope?

OTBeT: METOJ0M BBITCCHCHUS

[ToueMy HEBO3MOXXHO TMOJIYYUTh M COOpaTh BOJOPOJ, HCHOJB3ysd NpHOOp, H300paKEHHBIN
Ha JIpyroM pucyHke?

OO0bBsICcHEHHE:




BITP. Xumus. 8 kimacc. O6pasern KO,D,

YCTaHOBUTE COOTBETCTBUE MEXKY HA3BAHUEM XUMUYECKOTO BEIIECTBA U 00JACTHIO €ro MPUMEHEHHUS.
K kaxaomy sieMeHTy mepBOro croilia nogdepuTe COOTBETCTBYIOIIMM 3JEMEHT M3 BTOPOTO

crouona.

b) xnopun xanus

B) amomunuit

I') Bomopon

BEIIECTBO [MPUMEHEHUNE
A) cepHas KHCIOTa

1) B aBuanuu B cocTaBe JETKUX CIUIaBOB
2) B aBTOMOOMJIBHBIX aKKyMYJISTOpPaxX

3) B KadecTBe yIOOPECHHs

4)  CcpencTBO ISl MBIThS IOCY/IbI

5) TOIUIMBO B PaKETHBIX IBUTATEIISIX

3anummuTe B TaOIUILy BRIOpaHHBIE U(PHI IO COOTBETCTBYIOIUMH OyKBaMHU.

A

b

B

)

OrtBer:

W3 nmpuBenéHHOrO crmcka BBIOEPUTE BEPHBIC CYXKIEHHUS O IMpaBHJIaX IMOBEICHHUS B XUMHUYECKOM
nabopaTopun M OOpalleHus ¢ XUMHYECKUMH BellecTBaMH. B orTBere 3amummre nugpsl, mog

KOTOPBIMU OHH YKA3daHBI.

1) B xumuueckoM KabHHETE pa3peraeTcsi mpoOoBaTh BEIIECTBA Ha BKYC.

2) Anga monydeHus pa30aBIEHHBIX PACTBOPOB CEPHOM KHCIOTHI KOHIIEHTPHUPOBAHHYIO KHCIIOTY
OCTOPOXHO IPUJINBAIOT K JUCTUUIMPOBAHHON BOJIE.

3) Ecnu Ha maGopaTopHOM CTOJIe CIy4allHO 3aroperiach TeTpajka, TO, YTOObI MOTYIIUThH TUIaMs,
HEOOX0/MMO OTpPaHMYMTh JOCTYH BO3JyXa K OYary BO3TOpaHHs, HAalpUMeEp HAKpBIB TETPadb
MJIOTHOW TKAaHBIO (TTOJIOTEHIIEM WIJTH TPSITKOM ).

4) Ecnu HeT mmatens (JI0)KEUKH ), TBEPbIC PEaKTUBBI MOKHO OpaTh pyKaMHu.

OrtBer:




BIIP. Xumus. 8 knacc. Obpasen KOD,

Cucrema oneHUBaHHS NPOBEPOYHON PadoTHI

Yacts 1

[TpaBunbHBIN OTBET Ha 3a1anue 1.1 onenuBaetcs 1 Gamiom.

[TonHbIit mpaBUIBbHBIA OTBeT Ha 3amanue 3.1 ouenuBaerca 3 Oamnamu. Ecnum B oTBete
JIOTTyIIieHa ofHa omuoOKa (HEeTpaBMUIIHHO 3aM0JIHEHA OJTHA KJIETKA TaOJIHIIBI), BEICTABISETCS 2 Oaa;
€CJIM JIOMYINEHO JIB€ OIMMOKM (HEMpaBUIBHO 3aIlOJIHEHBI JIBE KJIETKU TAOJMIIBbI), BBICTABISICTCS
1 Gayut, ecu BCe KIETKH TaOIUITHI 3aMIOJIHEHBI HEMPaBMWIbHO — () 0asuioB.

Homep 3apanus IIpaBuIbLHBINA OTBET
1.1 3
3.1 M(0O3) = 32 r/moaw; M(CH4) = 16 r/monb; M(SO2) = 64 r/moinb

HpeIIMCTOM N3YUCHUSA XUMHHU ABJIAKOTCSA BCUICCTBA.

y

0CT p 52090-2003 [
Puc. 1 Puc. 2

r

1.2. Kakume BemecTBa cojep)karcsi B OOBEKTaX, M300paKEHHBIX HAa OCTAIBHBIX PHUCYHKAxX?
[Ipusenure no OAHOMY npumepy.
JI71s KaXKI0ro BellecTBa yKaXHUTe ero XMMHYecKoe Ha3BaHue U (opMyiy.

Copep:xaHue BepHOI0 OTBETA M YKAa3aHMS 110 OLlEHUBAHUIO Banabt
(ommyckaroTcst UHbIE (POPMYIMPOBKU OTBETA, HE UCKAXKAIOIIUE €r0 CMbICTA)

B mpaBunbsHOM oTBeTe ISt puc. 1 ¥ 2 JOMMKHBI OBITh MPHUBEICHBI MPUMEPHI BEIIECTB
C YKa3aHUEM WX Ha3BaHWU U Gopmys, HarpuMep:

st puc. 1: Boga H>O; nmost puc. 2: azot No. st puc. 3 1omkHBI OBITh YKa3aHBI HA3BaHHE
1 popMysia HHIMBUAYATLHOTO XUMHYECKOTO BemecTBa: xyopua HaTpus NaCl.

st puc. 1 1 2 MOTYT OBITH IPUBECHBI APYTUE TPUMEPHI BEIIECTB H COOTBETCTBYIOIIIHE
X (OPMYIIBI.

Ilpu oyenusanuu 6 kauecmee NPAGUILHO2O OMEeMa NPUHUMAEMCS MOIbKO HA36AHUE
sewecmea ¢ coomeemcmeayrowel Gopmynou, YKazanue moabko HA38aHUS UL MOTbKO
Gopmynvl 8ewjecmea He 3aCHUMbIBAemcs 8 Kayecmee NPasuibHo20 Omeemd

HpaBI/IJILHO YKa3aHbl Ha3BaAHUA U (I)OpMYHBI BCIICCTB OJIA Tpex PUCYHKOB

HpaBI/IJILHO YKa3aHbl Ha3BaAHUA U (I)OpMYHBI BCIICCTB OJIA JIFOOBIX JABYX PUCYHKOB

[IpaBunbHO ykazaHO Ha3BaHUE U (popMyJia BEIIECTBA TOJIBKO AJISl OTHOTO JF0O0ro pUCyHKa

OTBeT HENMPaBWILHBIN

WO |~ || Ww

Maxkcumanvuviy 6ain




BITP. Xumus. 8 kimacc. O6pasern KOD,

@ [IpeBpaiieHne OAHUX BEUIECTB B IPYTHE HA3BIBAECTCS XUMUYECKONU PEaKIIUEH.

XAMHYECKOW PEaKUH.

[IpoTekanne XUMHYECKOW peakinu U300pakeHO Ha PUCYHKE:

O06ocHyiite cBOI BHIOOP.

2.1. I3 mpencTaBiaeHHBIX HUXKE PUCYHKOB BBIOEPHUTE TOT, HA KOTOPOM H300paXKeHO MPOTEKaHUE

Conep:kaHue BepHOT0 OTBETA M YKa3aHHS 110 OLIEHUBAHUIO
(momyckaroTcst uHbIe (hOPMYTUPOBKU OTBETA, HE UCKAXKAIOIIUE €TO CMBICIIA)

Baainl

IIpaBUIIBHBIN OTBET JOJDKEH COAEPKATH CIEAYIOIINE DICMEHTBI:

1) ykazanue pucyHka: 3;

000CHOBaHME BBIOOPA, HAIIPUMEP: IOTOMY YTO B XO/I€ PEAKLIUU TOPEHHs 00pa3yoTcs
HOBBIC XMMHYECKHE BetmecTBa. (MoxeT ObITh JaHO HHOE 00OCHOBAaHKE BEIOOPA PHUCYHKA. )

[IpaBuUIBHO yKa3aH PUCYHOK M JaHO 0OOCHOBaHHE

IIpaBHUiIBbHO yKa3aH TOIBKO PUCYHOK.
NJIN PucyHok He yka3aH / yKa3aH HEeMIPaBUILHO HE3aBUCHMO OT HAJTUYHs 00OCHOBAHMSI.
WNJIN OtBeT HenpaBUIIbHBIN

Maxkcumanvuviy 6ain

2.2. Yxaxwure onuH JIFOBOU npusHak npoTekaHust 3TOM XMMHUYECKON peaKuy.

Coaep:xaHue BEPHOT0 OTBETA U YKA3aHUS M0 OLIEHMBAHUIO
(momryckaroTcst uHbIe (hOPMYTUPOBKU OTBETA, HE UCKAXKAIOIIUE €TO CMBICIIA)

Baniasl

B mpaBmnbHOM OTBeTe HODKEH OBITh yKa3aH MPHU3HAK IMPOTEKAHUS XHMHUYECKOM
peaxiuu u3 1. 2.1, HarpuMep U3MEHSETCS [IBET CIMYKH (OHA O0YTIINBACTCS).
MosxeT ObITh YKa3aH WHOM TPU3HAK

[Ipu3Hak npoTekaHuss XUMUYECKOW peakiuu U3 1. 2.1 yka3aH MpaBUIbHO

Ortset HenpaBuibHbIN JIU oTcyTCTBYET

Maxcumanvuviit 6amn




BITP. Xumus. 8 kimacc. O6pasern KO,D,

nin

@ IIpeBpanieHue OTHUX BEUIECTB B APYTHE HA3BIBACTCSA XUMUYECKOM peaKkLUeH.
2.1. Ykaxure, KakoW U3 NPUBEIEHHBIX HUKE MTPOIECCOB ABJISETCA XUMUYECKON PEaKIIUEH.

1) pacripocTpaHeHue apomaTa LIBETOB B KOMHATE
2) IBUKEHUE MAITHUKA B MEXaHMYECKUX Yacax
3) oOpa3zoBaHKe HAKUIH B YaiTHUKE IPU KUIISTYEHUH BOIOTIPOBOAHOM BOIBI

Hanmmre HoMep BEIOpaHHOTO MpoIiecca:

O06ocHyiite cBOI BHIOOP.

CoaepikaHue BEPHOIO OTBETA H YKA3aHHUS 110 OLICHMBAHUIO Banabl
(ormyckaroTcst UHbIE (POPMYIMPOBKU OTBETA, HE UCKAXKAIOIIUE €T0 CMbICTIA)

IIpaBUIIBHBIN OTBET JOJDKEH COAEPKATH CIEAYIOIIUE DICMEHTBI:

1) ykazaHue Ha mpoIiecc, KOTOPBIN ABISETCI XUMUYECKON peakiuen: 3;
000CHOBaHKE BBIOOPA, HAIIPUMEDP: TIOTOMY YTO IPU 00pa30BaHUM HAKUIIH B YaHUKE
00pa3yroTcsl HOBbIE XUMUYECKUE BEIIECTBA.

MoskeT OBITh TaHO HHOE 00OCHOBAHKE BEIOOpPA Mpoliecca

[IpaBuiapHO yKa3aH Ipoliece U JaHO 000CHOBaHUE 1

[IpaBriIbHO yKa3aH TOJBKO MPOIECC. 0
WJIN Tpornecc He yka3aH / yKa3aH HENIPABUIIbHO HE3aBUCHMO OT HAJTMYHS OOOCHOBAHMS.
NJIN OTBeT HenpaBUIIbHBIN

Maxkcumanvuviy 6ain 1

2.2. Yxaxure oqud JIOBOU npusHak mpoTeKaHusi ’TO XUMUYECKON peaKInu.

CoaepskaHue BEPHOTO OTBETA H YKA3aHHUS 110 OLlCHMBAHMIO Banabl
(ommyckaroTcst UHbIE (POPMYIMPOBKU OTBETA, HE UCKAXKAIOIIUE €T0 CMbICTIA)

B mnpaBunbHOM OTBeTe JOJKEH OBITh yKa3aH HPHU3HAK NPOTEKaHUS XUMHUYECKOM
peakuuu u3 1. 2.1, Hanpumep BbITIaJICHUE OCA/IKA.
MoskeT ObITh YKa3aH HHOI NPHU3HAK

[Ipr3Hak NpoTeKaHusI XUMUYECKON peakuu 13 1. 2.1 ykazaH npaBrIbHO 1

OtBet HenpaBwibHBIN MJIN oTcyTcTBYET

Maxcumanvuviit 6amn 1




O,

4.1.

4.2.

4.3.

BITP. Xumus. 8 kimacc. O6pasern KO,D,

B Tabnune npuBeneHsl Ha3BaHUS U XUMUYECKUE (POPMYIIbI HEKOTOPBIX ra3000pa3HbIX BEIIECTB.

Ne HasBaHue BemiecTBa dopmyna MousipHast Macca,
/m T/MOJIb

1 Kucnopox 0,

2 Meran CH.

3 CepHuUcTbIi ra3 SO,

3.2. KakuM u3 mpuBeAEHHBIX B TalJiMIle Ta30B CIEAYeT HAIMOIHHUTHh IIAPUK C TPAKTUYECKU
HEBECOMOM 000JI0UKON, YTOOBI OH OKa3aJics Jierye Bo3ayxa u cMor BineTeTs? (CpeaHsis MomspHas
Macca Bo3yxa paBHa 29 r/mMoib.). YkaxuTte HoMmep BemectBa. OO0CHYWTE CBOW BBHIOOP.

Coaep:xaHue BEPHOT0 0TBETA U YKA3aHUS M0 OLIEHNBAHUIO Banabl
(momyckaroTcst uHbIe (hOPMYTUPOBKU OTBETA, HE UCKAXKAIOIIUE €TO CMBICIIA)

IIpaBUIIBHBIN OTBET JOJDKEH COAEPKATH CIEAYIOIIUE DICMEHTHI:
1) ykazanue HoMepa BeliecTBa: 2 (MeTaH);

000CHOBaHHE BBIOOpA, HampuMep: MeTaH Jierde BO3[AyXa, MOTOMY  4YTO
M(CHs) < Mcp(BO3AYX).

O06ocHOBaHME MOXKET OBITH CHOPMYTUPOBAHO MHAYE

[IpaBuibHO yKa3aH ra3 u 1aHo 000CHOBaHHE 2
[MpaBuiIbHO yKa3aH ra3 1
I'a3 He yka3aH / yka3zaH HEMPABMWIIbHO HE3aBUCUMO OT HATMYHS 0OOCHOBaHMS. 0

NJIN OTBeT HenpaBUIIbHBIN

Maxkcumanvuviy 6ain 2

Hanbl nBa xumuueckux siemeHTa: A u B. M3BecTHO, 4TO B aroMe 3iemMeHTa A COJEPKUTCS
12 mpoToHOB, a B aToMe 31eMeHTa B — 16 31eKkTpoHOB.

Ucnonp3ys [lepuoanueckyro cuctemy Xxumuueckux snementoB [[.M. Mennaeneesa, onpeaenute
XUMUYECKHE JIEMEHTHI A U B.

VYkaxure HOMep Inepuosa U Homep rpynnsl B I[lepuoandeckoil cucCTeMe XUMUYECKHX
aneMmeHToB J[.1. MenaeneeBa, B KOTOPBIX PACOI0XKEH KaKIbIH SJIEMEHT.

YCTaHOBI/ITe, MCTaJIJIOM HUJIM HEMETAJIJIOM SBJIAKOTCA IMMPOCTHIC BEIICCTBA, O6paSOBaHHBIC 9TUMU
XUMHUYCCKUMU 3JICMCHTaAMU.

4.4. CoctaBbTe (POPMYIIBI BBICIIMX OKCHIOB, KOTOPBIE 00pa3yroT 3JIeMEHTH A u B.

OTBeTHI 3aNMUIINUTE B TAOJIHUITY.

Haszsanue Homep Merann | ®opmyna

DnemMeHT XUMHYECKOTO WA BBICIIIETO
3JIEMEHTa nepuoaa TPYIIbI HEMETaJlJI | OKCHJa
A Marnui 3 II Merann MgO
B Cepa 3 VI Hemerann SO;




5.1.

5.2.

Conep:xaHue BEpHOr0 0TBeTAa U YKA3aHMS M0 OLIEHUBAHUIO
(momyckaroTcst MHBIE (DOPMYITHPOBKU OTBETA, HE UCKAYKAIOIINE €T0 CMBICIIA)

Bananl

[TpaBUIIBbHBII OTBET JOMKEH COIEPKATh 3allOJIHEHHYIO Ta0JIUILY:

4.1. Onpeoenenue xumuueckux 371eMeHmos

[IpaBriibHO 3anucaHbl Ha3BaHUS 3JIEMEHTOB A U B

HpaBI/IJ'IBHO 3allMCaHO Ha3BaHUEC TOJIBKO OAHOI'O 3JIEMCHTA

OtBeT HEnpaBUIIbHBIN

4.2. Onpeodenenue nomepa nepuooa u Homepa zpynnul ¢ Ilepuoouueckoii cucmeme

[TpaBuiIbHO yKa3aHbl HOMEp MEPHOJIa U HOMEP TPYIIIbI ISl IBYX AJIEMEHTOB

[TpaBuiIbHO yKa3aHbl HOMEP MEPHOJAa U HOMEP TPYIIIBI ISl OHOTO JIF0OOT0 3JIeMEHTa

OTBeT HeNpaBUIbHBIN

4.3. i Kazanue, Mmemauiom Ui HemMemaiiom AGJAAIOMCA nPpoCcmble eeuiecmea

[IpaBunpHO yKa3aHO, METAJUIOM WM HEMETAJUIOM SBISIOTCS IPOCThIE BEIIECTBA,
o0Opa3oBaHHBIC XUMHYECKUMU dJieMeHTaMu A 1 B

— N O|I—NN|O— NN

ﬂaHO BECPHOC YKAa3aHWUE TOJIbLKO JJIA OJHOI'O 3JICMECHTA, UJIK OTBET Hel'IpaBI/IJ'II)HHﬁ

4.4. 3anuce gpopmyn evicuiux okcuoos

[IpaBuapHO 3anucanbl GOPMYIIBI BBICIIMX OKCHAOB, KOTOPBIE 00pa3yloT 00a 31eMeHTa

[TpaBunbHO 3amucaHa (opmyna BBICHIETO OKCHIAa, KOTOPBIA 00pa3yeT OAWH U3
AJIEMEHTOB

— NN O

OTBeT HEeNPaBUIbHBIN

()

Maxkcumanvuviy 6ain

Bocemuknaccank Hukura Beimi mocie ooema ogus ctaka (200 r) si6Jo9HOTO CoKa.

Hcnonp3ysl naHHble NMPUBEAEHHON HIDKE TaOJIMIIBI, ONMpPENeInTe, KaKyl0 Maccy YIJeBOJOB

MOJIy4YMJI TIPU 3TOM OpPraHu3M roHOWM. OTBET NOATBEPAUTE PACUETOM.

ConepxxaHue yrijieBoA0B B HEKOTOPBIX COKaxX

Cok JIuMOHHBII S16mounbIit AnenbcuHOBBIM | ['paHaTOBBIM CnuBOBBIN
MaccoBas nomns
A o 2,5 91 12,8 14,5 16,1
YIJI€BOMOB, %0
CoaeprkaHue BEpHOTO 0TBeTa H YKA3aHUS 110 OLlCHUBAHMIO Bbansl
(ommyckaroTcst UHbIE (POPMYIMPOBKU OTBETA, HE UCKAXKAIOIIUE €T0 CMbICTIA)
JlomkeH ObITh pUBEEH PACUET U aH MPABUIIbHBIN OTBET:
m(yrneBoaoB) =200 x 0,091 = 18,21
Jan pacuét, 000CHOBaHHO MTPUBEIITNHI K IPABIIIBHOMY OTBETY 1
Pacuér He npuBEN K NPaBUIIBHOMY OTBETY. 0
WNJIN Pacuér oTcyTcTBYeT / MpOBEAEH HENPaBWIBHO HE3aBUCUMO OT HAJIUYUsA
IIPABWJIBHOTO OTBETA.
WNJIN OtBet HENpaBUIIbHBIN
Maxkcumanvuboiii 6ann 1

Kakyto nomto cyrounoit ¢pusmnonorunyeckoit HopMel yriieBoaoB (360 1) nmomyumn Hukuta, BITUB

cTakaH si6;109HOT0 coka? OTBET MOATBEPAUTE PACUETOM.

Conep:xaHue BEpPHOT0 0TBeTAa U YKA3aHMS M0 OLIEHUBAHUIO
(momyckaroTcst MHBIE (DOPMYITHUPOBKU OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)

Banabl

JlomkeH ObITh pUBEEH PACUYET U JaH MPABUIIbHBINA OTBET:

a=18,21/360r=0,0506 (1mu 5,06 %)




Jan pacuét, 000CHOBaHHO MPUBEIIITNI K PABIIIBHOMY OTBETY 1

Pacuér He npuBEN K IPaBUIILHOMY OTBETY. 0
WNJIN Pacuér oTcyTcTBYeT / MpOBEAEH HENPaBWIBHO HE3aBUCUMO OT HaJIUYUs
IIPABWJIBHOTO OTBETA.

WNJIN OtBet HENpaBUIIbHBIN

Maxcumanvuviit 6amn 1

CucreMa OlleHUBAHUS NMPOBEPOYHOI PadOTHI

Yactn 2

[TpaBuiIbHBIN OTBET Ha Kax0e u3 3afaHuii 6.2 u 6.3 oneHuBaercs 1 Oamiom.

[TonHbIN MpaBUIIBHBIN OTBET HA KakJoe U3 3a1aHuii 8 u 9 onenuBaercs 2 6amuiamu. Ecim
B OTBETE JONYIEHA OJHa ouIMOKa (B TOM YMCIIEe HAaNKCaHa JIMIIHAS UUdpa, UM He HalKMcaHa OJlHa
HeoOxonumas uudpa), BeicTaBnseTcs 1 0an; eciau JOMyIeHOo ABe Win 6onee ommOku — 0 Ganos.

Homep 3apanus IIpaBuIbLHBINA OTBET
6.2 xmop UJIN Clp
6.3 KCl - conb (cpenusist cons) NI HoSO4 — kucnora MJIN Alx(SOa4)3 —
' COJIb (CPETHSISL COJIb)
8 2315
9 23

HNwmeerca cienyrommil nepeyeHb XUMAYECKUX BEIIECTB: KaJauM, XJI0p, aIFOMUHUM, BOAOPOI, XJIOPUI
KaJlis, CepHas KHCIIOTa, cyiabdar amoMuaus. Hcmomb3yst OTOT TI€pEYeHb, BBITIOJHUTE
3ajganusa 6.1-6.5.

6.1. Hanmmure Xxumudeckue GOpMyIIbl KaXKI0TO U3 YKa3aHHBIX BEIIECTB:

Copep:kaHue BEPHOTo 0TBETA M YKa3aHHS 10 OLeHUBAHUIO Banabt
(momyckaroTcst uHbIe (hOPMYITUPOBKU OTBETA, HE UCKAXKAIOIIUE €TO CMBICIIA)

[TpaBUITBHBII OTBET IOJHKEH COACPIKATH CIICIYIOIINE DIEMEHTBI:

1) popmymsl mpocThix BemecTB: kanuii — K; ximop — Clo; amromuamii — Al; Bomopon — Ho;
2) dopmynsl cnoxHbIX BemecTB: xyopua kamus — KCI; cepnas xkucmora — HaSOys;
cynbdar amoMuuus — Al2(SOa)3

3anuce ¢popmyn npocmoix eeujecme 1

—_—

[IpaBuibHO 3anricanbl GOPMYITBI YETHIPEX MPOCTHIX BEIIECTB

[Ipu 3anucu popMyI MPOCTHIX BEIIECTB OMIMOKA AOMyIIeHa B popMyJsie OJJHOTO BEIIECTBA 0
i Oosee

3anuce hopmyn cnoxicuvix euecme 2
[IpaBusbHO 3anricanbl (OPMYIIBI TPEX CIOKHBIX BEIIECTB 2
[TpaBunbHO 3anucaHbl POPMYIIBI TOJIBKO JBYX CIOXHBIX BEILECTB 1
[paBuipHO 3anmcana GopMyra TOJIBKO OJJHOTO CIIOKHOTO BEIIECTBA. 0

NJIA OtBeT HenpaBWILHBIN

Maxkcumanvuviy 6ain 3




BITP. Xumus. 8 kimacc. O6pasern KO,D,

6.4. U3 npuBenénnoro nepeuns Bemects Beioepute JIOBOE coennnenue, cocrosiee n3 aTOMOB

TPEX snementoB. Berauciure MAaCCOBYIO JIOJIKO KUCJIOPO/Ia B 3TOM COCIMHEHUH.

Conep:xaHue BEpPHOT0 0TBeTAa U YKA3aHMS M0 OLIEHUBAHUIO
(momyckaroTcst MHBIE (DOPMYITHUPOBKU OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)

Bannnl

BemiectBa, cocrosiimue U3 aToMOB TPEX 3JEMEHTOB, — CEpHAs KUCIOTa U CyabQaT
ATIOMHHWSL.

Ecnu BeiOpaHa cepHast KUCI0Ta, TO
®(OBH2S04)=(4x16)/(2x1+32+4x16)=0,653 (m1u 65,3 %).

Ecnu Bb1OpaH cysbdat altoMUHUs, TO

®(0 B Al(SO4)3) = (12 x 16) / (2 x 27 +3 x 32 + 12 x 16) = 0,561 (rmut 56,1 %)

HpaBI/IJIBHO BBIGpaHO COCIUMHCHHUEC U BBIYHCIICHA B HEM MaccoBas A0JId KUCJIIoOpoJda

TonpKo MpaBUIIHLHO BEIOPAHO COSTUHEHHE.

NJIN Coenunenne He BhIOpaHO / BBIOpAaHO HEMPABUIBLHO HE3aBHCHUMO OT HAIMYHUS
pacy€Tos.

NJIN OtBeT HEmpaBUIIbHBIN

Maxkcumanvuviy 6ain

6.5. Beraucnute maccy 0,5 Mosb ra3000pa3HOTO BOJOPO/IA.

Coaep:kaHue BEpHOTO 0TBETA U YKA3aHUS M0 OLIEHUBAHUIO
(momyckaroTcst uHbIe (hOPMYTUPOBKU OTBETA, HE UCKAXKAIOIIUE €TO CMBICIIA)

Bannnl

JlomkeH OBITh IPUBEIEH PAcUET U JJaH MPABUIIBHBINA OTBET:
Macca Bogopona: m(Hz) = 0,5 mons x 2 r/Mmonb =11

Jan pacuér, 000CHOBaHHO MPUBEALINHA K IPAaBUILHOMY OTBETY

Pacuér He puBEN K IIPaBUIIBHOMY OTBETY.

NJIN Pacuér oTCyTCTBYET / IPOBEIEH HEMIPABUIIHLHO HE3ABUCUMO OT HAIWYHSI ITPABUITLHOTO
OTBETA.

NJIA OtBeT HenpaBWIILHBIN

Maxkcumanvuviy 6ain

nin

6.5. Beruucnaute, CKOJIBKO MOJIEKYI coaepkuTes B 0,5 Mok Ta3000pa3HOTo BOAOPOA.

Conep:xaHue BEPHOT0 0TBETAa U YKA3aHMS M0 OLIEHUBAHUIO
(momyckaroTcst MHBIE (DOPMYITHUPOBKU OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)

Bannnl

JlomkeH OBITh IPUBEIEH PacUET U JJaH MPABUIIBHBINA OTBET:
Komuuecto monekyn: N(Hz) = 0,5 mons x 6,02-10%° 1/moms = 3,01-10%

Jan pacuér, 000CHOBaHHO MPUBEALINH K IPAaBUIBHOMY OTBETY

Pacuér He npuBEN K IPaBUIILHOMY OTBETY.

NJIN Pacuér oTcyTCTBYET / IPOBEIEH HEMIPABUIILHO HE3ABUCUMO OT HAIWYHSI ITPABUITLHOTO
OTBETA.

NJIN OtBeT HEenpaBUIIbHBIN

Maxkcumanvuviy 6ain




7.2.

BITP. Xumus. 8 kimacc. O6pasern KO,D,

Hixe JaHbI CJIOBECHBIC OITMCAHHUA IBYX XUMHUUYCCKHUX npeBpameHHﬁ C y4aCTUEM BCUICCTB, IICPCUYCHD

KOTOPBIX ObUT IPUBEAEH B 3a71aHUU 6:

(1) kamuit + XJIOp — XJIOPHU KaJIHS,
(2) anmromMuHMiA + cepHas kuciota (paz0.) — cynbdaT ATIOMUHUS + BOJOPO.

7.1. CocTaBbTe ypaBHEHHSI YKa3aHHBIX PEAKIINH, UCTIONB3Ysl XUMUIECKHUE (POPMYJIBI BEIIECTB U3 11. 6.1.

Conep:xaHue BEPHOT0 0TBETAa U YKA3aHMS M0 OLIEHUBAHUIO
(momyckaroTcst MHBIE (DOPMYITHUPOBKU OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)

Bannnl

YpaBHEHUS peaKIUid:
(1) 2K +Cl» = 2KCI;
(2) 2Al+ 3H2SO4(paz6.) = Al(SOs): + 3H»

[IpaBUIIBHO COCTABIJICHBI YPABHEHMS IBYX PEaKLIUN

[IpaBUIIBLHO COCTABIECHO YPaBHEHUE TOJIBKO OHOM JH000 peakuuu

OtBeT HEnpaBUIIbHBIN

Maxcumanvuviit 6amn

N O — (N

B 3aBucMMOCTH OT KOJHYECTBAa M COCTaBa BEIICCTB, BCTYMAIONIMX B XHUMHYECKYIO PEaKIHIO U
00pa3yIoNIMXCsl B pe3ysbTaTe He€, pa3IudaloT PEaKkIMH COCAMHEHUS, PAa3JIOKEHUsS, 3aMEIICHHS 1
obmeHa. Breioepure JIFOBYIO u3 peakuuii (1) win (2) u ykaxute e€ Tun. OOBSICHUTE CBOM OTBET.

Conep:xaHue BEpPHOT0 0TBETA U YKA3aHMS M0 OLIEHUBAHUIO
(momyckaroTcst MHBIE (DOPMYITHUPOBKU OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)

Banabl

B IMpaBHUJILHOM OTBCTC JOJIKHA 6BITB BI:IGDaHa pCaKiuig, YKa3aH eé Tuo u IIPUBCACHO
00BICHEHHUE, HATIPUMED:

peakmus (1) — peakius coeqMHEHUs (M3 JABYX BEIIECTB 00pa3yeTcs OJIHO BEIIECTBO),
i

peakmus (2) — peakius 3aMenieHUst (aTOMbl TIPOCTOTO BemIiecTBa (QTFOMUHUS)
3aMCIIal0T aTOMBI OAHOT'O U3 XUMHNYCCKUX 3JICMCHTOB (BOI[OpOI[a) B CJIO?KHOM BCIICCTBEC
(cepHO¥ KHCIIOTE))

[TpaBuibHO yKa3aH TUI BBIOPAHHON peakluy, MIPUBEICHO O0bICHEHHUE

Peaxius He BeIOpaHa.

WJIN Tun BeIOpaHHON peakuy He yKa3aH / yKa3aH HelPaBUIbHO HE3aBUCHMO OT HAJTMUUS
00BACHEHUS.

WJIN OtBer HenpaBUIIbHBIN

Maxkcumanvuviy 6ain




BITP. Xumus. 8 kimacc. O6pasern KO,D,

7.3. I3 ipubopoB, M300paKEHHBIX HAa PUCYHKaX, BHIOEPUTE TOT, C MOMOIIBIO KOTOPOTO MOXKHO

HOJYYHUTh U cOOpaTh ra3000pa3HbIi BOJOPO/ 10 peakiuH (2).

Puc. 2

Bopmopoa MOXHO MOTy4nTh ¥ cOOpaTh C MOMOIIBIO TPUOOpa, H300paKEHHOTO HA PUCYHKE:

Kakum MeTomoM — BBITECHEHHS BOABI WM BBITECHEHHS BO3AyXa — IOJIYYaloT BOJOPOJ B 3TOM
npubope?
[Touemy HEBO3MOXXHO TMOJIYYUTh W COOpaTh BOJOPOJ, HCIOJB3Ys TPHOOP, H300paKEHHBIN
Ha JIpyroM pucyHke?
Copep:xaHue BEPHOT0 0TBETA M YKAa3aHMS 110 OLleHUBAHUIO Banabl
(ommyckaroTcst UHbIE (POPMYIMPOBKU OTBETA, HE UCKAXKAIOIIUE €T0 CMbICTA)
[TpaBUIIBbHBII OTBET JOJKEH COJIEPKATh CIEAYIOIINE DJIEMEHTHI:
1) Homep pucyHka: puc. 2;
2) METOJI: METO/ BHITECHEHHUSI BOJIBI,
00BsICHEHUE, HAIPUMEP: BOJOPOJI HE MOXET ObITh ToNydeH (M coOpaH) B mpubope Ha
puc. 1, Tak kak, Gyay4u Jerde Bo3ayxa, OH yJeTHT B atMocepy. EMKOCTb, B KOTOpYIO
cobupaeTcs BOJIOPO/JI, JOIDKHA ObITh IepeBEPHYTa BBEpX THOM. (MOXKeT OBITh JaHO MHOE
00BsICHEHHE. )
1. Yka3zanue nomepa pucynka u memooa 1
[IpaBriIbHO yKa3aHbl HOMEpP PUCYHKA U METO/T 1
[paBuibHO yKa3aH TOJIBKO HOMEP PUCYHKA MIIM METO/L. 0
WNJIN Homep pucyHKa He yka3aH / yKa3aH HelPaBHIbHO HE3aBUCHMO OT YKa3aHHs METoJa
2. ObvacHnenue 1
JlaHo KOppeKTHOE 0OBSICHEHUE 1
OTBeT HEeNPaBUIbHBIN 0
Makcumanvrolii 6ann 2
Cucrema oneHUBAHMS BBINOJHEHUs Beell padoThI
MaxkcuManbHBIN IepBUYHBIN Oal 32 BBINOIHEHUE paboThl — 36.
Tabauya nepesooa 6anios 6 ommemky no NAMUOALIbHOU WKAle
OTMeTKa 0 NATHOAIBHOM HIKaJIE «2» «3» «4» «»
[TepBuuHbIe OaIITBI 0-12 13-22 23-30 31-36




KoHTpo/1bHO-U3MepHuTe/IbHbIE MATEPHAJIBI AJIA POBEIeHUS POMEKYTOYHOM
aTTecTAllMM MO0 XMMHUH 32 Kypc 9 kiacca B ¢opmMe UTOrOBOI KOHTPOJIbHOI padoThl

Cneyugpuxayus.
CrtpykTypa u coaepkaHue padoThl.

WrtoroBass KOHTpoJibHAsE paboTa COCTOMT W3 YacTeW, KOTOPhIC Pa3IMYarOTCs IIO0
(dhopMe 1 KOJIMYECTBY 3a/laHUM, YPOBHIO CJI0KHOCTH.

Yacte 1 comepxkut 10 3amaHuii ¢ BEIOOpOM OTBeTa M 4 3aJaHUsl - C KPaTKUM
OTBETOM, YacCTh 2 COJICPKHUT 3aIaHUS C PA3BEPHYTHIM OTBETOM.

K kaxxnomy u3 3agaHuii ¢ BBIOOpOM OTBeTa 4dacTH 1 paboThl mpesjaraercs 4
BapHaHTa OTBETa, M3 KOTOPHIX TOJBKO OJIMH TpPaBUJIbHBIA. 3aJlaHUE CUUTAETCS
BBITIOJITHCHHBIM BEPHO, €CJIM YYCHUK BBIOpAl HOMEp MPaBWIHLHOTO OTBETA. 3a/laHue
CUMTAETCS HEBBINOJHEHHBIM B CIEAYIOIIMX ClIy4yasX: yKa3aH HOMEpP HENPaBHIbHOTO
OTBETa; yKa3aHbl HOMEpa JIBYX WM 0OoJjiee OTBETOB, JaXK€ €CIM CPEeId HHUX YKa3aH U
HOMEp MPaBUWJIBHOTO OTBETA; HOMEP OTBETA HE YKa3aH.

B wactu 1 pabGoThl B 3amaHUAX TPEICTABICHBI JIBE PA3HOBUIHOCTH 3aJaHUNA C
KpaTKMUM OTBETOM: 3a/laHMsl Ha YCTAHOBJICHHME COOTBETCTBUSL M 3aJaHusi C
MHOECTBEHHBIM BbIOOpOM. OTBET Ha HUX YyYallldecsl 3alIMChIBAIOT B BUAE Habopa mudp
0e3 nmpooeoBs.

B wactu 2 pabGoTel mpeicTaBieHbl 3aJaHus C Pa3BEPHYTHIM OTBETOM, OTBET Ha
KOTOPOE 3alMChIBAIOTCS yUaIIUMHCS CAMOCTOSITENILHO B pa3BepHyTol dopme. [IpoBepka
WX BBINIOJIHEHUS TMPOBOJUTCS Ha OCHOBE CIEHHAIBHO pa3pabOTaHHOM CHCTEMBbI
KPUTEPUEB.

Pacripenenenne 3amaHuii  UTOroBOM pabOTBI MO €€ 4YacTIM C Y4YEeTOM
MaKCUMaJIbHOTO TIEPBUYHOTO Oayia 3a BBITOJIHEHHE KaXKIO0W 4acTH pabOThI JaeTcs B
tabmuue 1.

Tab6uamnua 1. Pacnpenenenue 3aanuii mo yactsiM paboThI

Ne YacTth Yucao MakcumMajabHbIH Tun 3aganuid
padoThI 3aJaHu 0aJ1

1 4acTh 1 10 10 10 3amanus ¢ BEIOOpOM OTBETa 6A30BOTO
ypOBHSI CJIOXKHOCTHU

2 qacTh 1 4 8 4 3a7aHus ¢ KpaTKUM OTBETOM 0a30BOTO
ypOBHSI CJIIOXKHOCTHU

3 4acTh 2 3 11 3 3aJ1aHUS TOBBIIIIEHHOTO YPOBHS CJIOKHOCTH C
pGIJ_IeHI/IeM 1 OTBETOM

Hroro 17 29

IIpoBepsieMble 3J1EMEHTBI COIEPKAHUSA
B uTOroBoi#t KOHTPOIBHOU PabOTE MPOBEPSIOTCS 3HAHUS U YMEHUS B PE3yJIbTaTe
OCBOCGHHUS CICTYIOIINUX TEM Pa3/elioB Kypca XUMHUU:
Tadauua 2. Pacnpedenenue 3a0anuii no cOOEpAHCAHUIO, BUOAM YMEHUL U CNOCOOAM

oesimeibHoCmu
Ne IIpoBepsiemble 3jieMeHTbl | YMeHHS M CIIOCOOBI IeITeJIbHOCTH | YpoBeHb | Makcu
3aaHus CO/IePIKAHUSA: CJI0KHOCTH | MaJb
HBbII
0aJ1
1 OcHOBHBIE CBEICHUS O YMeHue onpenensaT CTpOEHNUE aToMa b 1
CTPOCHUU aTOMOB o nonoxenuto B 11C JI.1.




Meupeneena

2 3aKOHOMEPHOCTH YMeHnue onpenessiTh
WU3MEHEHUS CBOMCTB 3aKOHOMEPHOCTh XUMUYECKUX
3JIEMEHTOB M MX CBOMCTB 3JIEMEHTOB IO MOJ0KEHHUIO
COCIUHEHUN B CBSI3U C IIC JI.11. Menneneena
MOJIOKEHUEM B
[Tepuonuueckoit
CHUCTEME XUMUYECKUX
anemenToB .M.
Meneneera
3 3aKOHOMEPHOCTH YMeHnue onpeaensiTh
M3MEHEHUSI CBOMCTB 3aKOHOMEPHOCTh XUMUYECKUX
OKCHJIOB Y THJIPOKCUIOB | CBOMCTB COEIMHEHMI 1O MOJIOKEHHUIO
I1C JI.. Menneneena I1C JI.. Menneneena
4 ATOMBI U MOJIEKYJIBI. YMeHnue onpeaensaTe U3 CIrucKa
XUMHUYECKUHN AJIEMEHT BEILIECTB METAJIJIbl U HEMETAJUIbI
5 CTreneHp OKUCICHHE YMenue onpenensaTh CTeneHb
XUMHUYECKOT0 JIeMEHTA XUMHUYECKOT0 JIEMEHTA B
COEIMHEHUH
6 Tune! XUMHUYECKOU CBI3U YMeHnue onpenensaTb TUI
BEILIECTB XUMHUYECKOHN CBSA3U
7 THel XUMHUYECKUX YMenue onpenensiTe TUI
peaxKuuit XMMHYECKON pEeaKun
8 Jucconuaryst YMeHue onpeaensaTh U3 CIrucKa
3IEKTPOJIUTOB AIEKTPOJIUTHI U HEAJIEKTPOJIUTHI,
COOJIOAATDH YCIIOBUS MPOTEKAHUS
peaKUunii 10 KOHIa
9 Howmenknarypa YMeHue onpeaensaTh Mo Ha3BaHUIO
XUMUYECKHUX COCTMHEHUI dbopmyny noHa
10 YpaBHEHUS] XUMUYECKUX YMeHue coCcTaBisITh XUMUUECKUE
peakiuu peaKkiuu, MPaBUJIbHO PaCCTaBIATh
KOA(PUITUEHTHI
11 OxucnauTenpHo- YMeHue NpaBUIIbHO ONPEIENIATh
BOCCTAHOBUTEJIbHBIE OKHCJIUTENb U BOCCTAHOBUTEIb. B
peakiuu CJIOKHBIX U MPOCTBIX BEIIECTBAX
ONpPEIENATh CTENIEHb OKUCIICHUS
AJIEMEHTOB.
12 OCHOBHEIE CBEIIEHUS O YMeHue onpenensaTe CTpOEHUE aToMa
CTPOCHUH aTOMOB U HOHOB o nonoxenuto B 11C J[.1.
Meupeneena
13 CreneHp OKUCIIEHNE YMeHue onpenesarsh CTeneHb
XUMHUYECKOTO AJIEMEHTA XUMHUYECKOI'O AJIEMEHTA B
COEIMHEHUU
14 Bakneiimue Kiracchl YMeHue cocTaBisATh GOPMYILY
XUMUYECKHUX COCTMHEHUI COCIMHEHMS TI0 €T0 HA3BAHUIO
15 YpaBHEHUS] XUMUYECKUX YMeHue coCTaBIsSITh XUMUUECKUE
peakui YPaBHEHUS PEAKIINH 110
MPUBEJICHHBIM CXeMaM, MOJHbIE U
COKpalllCHHbIE HOHHBIE YPAaBHEHHS.
16 OBP. PaccranoBka YMeHue paccTaBiATh
K03(pPUITMEHTOB METOI0M KO3 (D PUITMEHTHI METOIOM
ANEKTPOHHOTO OasiaHca ANIEKTPOHHOTO OasaHca,
ONpeIEICHUE OKUCITUTENS U
BOCCTAHOBUTEIIS
17 Pacuernas 3amayva ¢ Brranciaenne KoJmdecTBa BEIECTBA,




HCIOJIb30BaHNE MacCOBOI Macchl WK 00bEMa BEIIEeCTBA IO
JIOJIA PACTBOPEHHOTO KOJIMYECTBY BEIlIECTBA, MacCe WU
BelIeCTBa 00BEMY OJTHOTO U3 PEAreHTOB WU
MPOJIYKTOB peakuuu. Beruncnenue
MaccOBOM J0JIM pacTBOPEHHOTO
BEILIECTBA B PACTBOPE

Bpems BbINOJIHEHUS KOHTPOJIbHOI padoThI

[TIpumepHoOe BpeMsi BbINOJIHEHUS 3aaHuid yactu 1 3amanus 1-10 coctaBisier: 1-2
MUHYT.
[IpumepHOE BpeMsl BBINIOJIHEHMS 3aaHui yacTh 1 3amanus 11- 14 cocraBaset: ot 3 1o
5 MUHYT.
[IpumepHOE BpeMsl BBIIOJIHEHUS 3aJI1aHUS YACTH 2 COCTABISAET 5-7 MUHYT
Ha BemosneHue moBepouHoit paboThl oTBOAUTCS 40 MUHYT 0O€3 ydeTa BpeMEHH,
OTBEJICHHOT'O0 HA MHCTPYKTAX y4YalllUXCS.
Cucrema oueHUBAHMS OTJEJIbHBIX 3aJaHNH U Pa0OTHI B 1€JIOM

3a BepHOE BbITIOIHEHUE Kaxkaoro ¢ 1-10 3aganus 1yactu paboThl yyamuiics
nosiydaet 1 6asi. 3a HEBEpHBIN OTBET WJIM €r0 OTCYTCTBUE BbicTaBisieTcs 0 6amios.

3a3amanus 11 — 14 gactu 1 ydammiics nonydaet ot 0 1o 2 6amioB

3a 3alaHusIX 2 4acTy ydaruecs moiaydaroT ot 0 g0 5 6amios.
3ananue 15.

Cojep:kaHue BEPHOT0 OTBETA M YKa3aHHe M0 OLEHNBAHUIO 32/IaHNUS 2 YACTH Bausl
CocraBneHbl MPaBWIBHO BCE ypaBHEHHUE peakiuu (yka3aHbl Bce KOA(DPUITUEHTHI). 5
CoCTaBJICHO MOJTHOE ¥ COKPAIICHHOE HOHHOE YPaBHEHUE

B ogHOM M3 ypaBHEHUs AomyIlIeHa omnOKa B KO3 HUIMEeHTax WIK TOMyIeHa OIrOKa B 4
COCTaBJICHHH MOHHBIX YPaBHEHUSX

B nByx ypaBHEHHsIX MOMYIIEHBI OMTMOKHA B KO3 duImenTax wim gonymieHa 1 ommoka B 3
YpaBHEHHH U HE 3aITMCAHO MOHHOE

B ypaBHeHuUsAX He yka3aHbl KOA(PGUIUEHTH! WIN JOMYIIEHbI OIIMOKHU B COCTaBICHUN 2
MIPOJYKTOB PEAKIIUU TPEX YPABHCHHIA.

W3 Bcex ypaBHEHUH JUIIb OJHO 3aMKCAHO BEPHO 1
YpaBHEHHSI COCTABJICHBI HEBEPHO 0

3aganue 16. PacctaBbTe K03()PUIIMEHTHI B ypaBHEHUHU METOJIOM 3JIEKTPOHHOTO
OanmaHca. YKaXUTe OKHCIUTENb U BOCCTAHOBUTEb.

CopepxaHuie BEpHOIO OTBETA U YKa3aHHUS 110 OLIEHUBAHUIO banel
(momyckaroTcsi HHbIE (POPMYJIUPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICTIA)

JJieMeHTbI 0TBeTAa:

1) CocraBieH 37eKTpOHHBIH OanaHc:

2) PaccraBnens K03(pPUITMEHTH B ypaBHCHUH PEAKITUU:
3) Yka3aHO, KTO OKHCJIUTEIb, @ KTO BOCCTAHOBUTEIIb

OtBeT HpaBI/IHBHHﬁ n HOJIHLII;'I, BKIIHOYACT BCC HAa3BAHHBIC BBIIIC 3JICMCHTHI

B otBeTe JOIMyHICHA OIIMOKA TOJILKO B OJHOM M3 3JICMCHTOB

B oTBeTe momymieHbl OMMOKH B IBYX DJIEMEHTAX

Bce aneMeHThI OTBETa 3aIliCaHbl HCBCPHO

W[(O|— (DWW

MakcuMaJdbLHBIA 02171

3ananme 17. Pemure 3agauy.

3aganue - KOMOMHUPOBAaHHAS 33]a4a, B OCHOBE KOTOPOH JIBa THUIA PAaCYETOB:




BBIYMCJICHUSI MAaCCOBOU A0JIKM paCTBOPCHHOI'O BCIICCTBA B PAaCTBOPEC U BBHIYMUCIICHHC

KOJINYCCTBA BEIICCTBA, MaCChl UJIN 00BEMa 110 KOJIMYECTBY BCIICCTBA, MAaCCC HUJIN O6’béMy

OJIHOT'O U3 PEAareHTOB WM MPOJYKTOB PEAKLIUU.

CopepxaHrie BEpHOTO OTBETA M YKa3aHUS 110 OIECHUBAHUIO
(momyckaroTcsi HHbIE (POPMYIMPOBKH OTBETA, HE NCKAKAIOIINE €T0 CMBICTIA)

bassl

1) CocTaBieHO ypaBHEHUE PEAKIIUU:
2) PaccunTtanpl Macca U KOJUYECTBO BEIIECTBA B PACTBOPE:
3) Onpenenén 00bEM MM Macca TpeOyeMOoro NpoayKTa peakliiy HIIM HCXOIHOTO BeIECTBA

OTBET NpaBWIbHBIN U MOJHBINA, BKIIOYAET BCE HA3BAHHBIE JIEMEHTHI

HpaBI/IHBHO 3aMucanbl 2 TNICPBLIX 3JICMCHTA W3 HA3BAHHLIX BBIIIC

[IpaBunbpHO 3anucad 1 U3 Ha3BaHHBIX BBIIIE 3JIeMEHTOB (1-if unu 2-if)

Bce aneMeHTHI OTBETA 3aITHCAaHBI HEBCPHO

MakcuMaJdbLHBIA 02171

WO~ (| W

MaxkcuManabHOE KOJIUYECTBO 63.J'IJIOB, KOTOPOC MOXKET Ha6paTB yanIHﬁCﬂ,

MPaBUJIBHO BBIMOJHUBIINHY 3a7aHus 1 yactu 18 6amnoB u 3aganus 2 yactu - 11 6amos.
MakcumanbHOE KOJTMYECTBO 0aJUTOB 3a BBHIMOJHEHUE BCel paboThI- 29 6aios.

OTtBeTbI
Ne Bapuantl Bapuanr 2 Bapuanr 3 Bapuanr 4
1 B r r 0
2 B 0 a 0
3 0 B 0 0
4 B B r 0
5 a r B B
6 a r B a
7 B r 0 r
8 a r B 0
9 B 0 a 0
10 B 0 B 0
11 3513 2324 1453 2642
12 1663 4632 6365 6365
13 5541 2351 5532 5135
14 2564 2346 1345 3614
15 CootBeTrcTBYIOLINE CootBercTBYIOIIME CootserctBytone | CooTBETCTBYIOLIME
YpaBHEHMSI YpaBHEHMSI YpaBHEHMSI YpaBHEHMSI
+ = + =
16| 3B Kbro 3l | AMgSOs L8 | 2N #3KCIO = | PHHCIO -
4H,0 N2 +3 KCI + 3H.0 H3PO4 + 4HCI
17 20 12% 12,5% 18,251

Pexomenoyeman wikana nepesooa nepeutnvlx 6an106 8 NAMUOAINTLHYIO WKALY

«2» «3» «» «5»

Menee 10 10-21 22-26 27-29

Pekomendyemasn wikana nepesooa nepeuiHbIX 0a1108 8 YPOGHU OOCHMUNCEHUA
NJIAHUPYEeMBIX De3YIbmamos

Hu3knii IMoun:keHHBI Ba3oBblid IToBBIIEHHBIH Bricoxkmnii

1-5 6-9 10-21 22-26 27-29

7. lonoIHNTEIbHbIE MAaTEePHAJIBI M 000PY10BaHHE
HeobOxonumo npeaocTaBuTh Kaxa0My YUCHUKY:
- YEpPHOBUK;




- llepuoguueckas cucrema xumuueckux snementoB .M. Menneneesa
- TaGmuia pacTBOPUMOCTHU



HTorosasi KOHTpoOJIbLHAsA padoTa nmo xumuu (9 Kiaace)
BAPUAHT 1
Yacrts 1. OTBeToM K 3axanusaM 1-10 siBiasieTcs oqHa uudpa, KOTopasi COOTBETCTBYET HOMEPY
NPaBWIBHOTO OTBETA.
1. Amom kaxoeo snemenma umeem ciedyroujee cmpoetue 2e, 8e, 3e :
a)Si 06)Mg B)Al r)Ca
2. Cpeou snemenmos IV A epynnvt MakxcumManibHulil paouyc amoma umeem:
a) TepMaHuit
0) yriaepon
B) OJIOBO
T') KpeMHU
3. B kaxom paoy Kuciomuule c80UCmM8a OKCUOO8 YBENUYUBAIOMCS
a) SO; —»P,05 —» ALO;
6) CaO—>» SiO, —» SO3
B) CO; —»MgO —» Al,O3
F) COz—b A1203—> MgO
4. B kakom psoy npedcmaegieHvl npocmule 8euecmea-uemainsl:
a) XJIOp, HUKEIb, cepedpo B) JKene30, Oapuii, HaTpUit
0) anmMas, cepa, Kbl T') KHCIIOPO/I, 030H, a30T
5. Kaxyro cmenens okucienus nposeisaom weiouHosemMelbHble Memaivl 8 COeOUHeHUsAx?
a)+2 0)+3 B)-2 T1)+1
6. Bewecmeo ¢ kosanenmHou HenoaAPHOU CEA3bI0:
a) Oenbiit pocdop B) xsopua docdopa (V)
0) pochunm amomunns 1) pochaT KaIbIUs
7. I'openue antomunus 6 KUCI10pooe OMHOCUMCA K PeaKYUu:
a) pas3IoKeHUs B) COCTUHEHUS
0) oOMeHa T) 3aMeIICHU
8. Haubonvuee uucno uonos 6 pacmeope obpasyemcs npu ouccoyuayuu 1 monw:
a) xyopuna xenesa (1II) B) HATpaTa LUHKA
0) cynb(aTta aTIOMUAHHUS T) XJIOpHIa aMMOHHUS
9. Kakyro popmyny umeem cyivgham-uon:
a) S° 6) SOs* B)SOs* 1)S*
10. Cymma xo3¢hhuyuenmos 6 ypasHenuu 3aumooeticmaus Opoma ¢ anioMuHUeM.
a)3 6)4 B)7 1)5
Jast 3apanmii 11-14 BbINOJHUTE COOTBETCTBHE.
11. Yemanoeume coomeemcmeue medxncoy cxemol peakyuu U usmeHeHuem cmeneHy OKUCIe s,

oKucjiaumeni.

Peaxnus HN3MeHeHHe cTeNeHH OKHUCJIEHUS
A) FeCl; +HI = FeCl, + I, + HCI 1) CI™ — CI'
B) FeCl, + Cl, = FeCl3 2) 21! —> 120
B) KCIO; =KCl1 + O> 3) Fe* __» Fe?
F) Fe;O4+ HI = Fel, + I, + H,O 4) 2072 - > 020
5) Clzo — 2C1'1
6) Fe™ — Fe"
12. Yemanosume coomgeemcmeue medxncoy uacmuyeti u pacnpeoeneHuem 2NeKmpoHO8 NO SHEPLEMUYECKUM
VPOGHAM:
YacTuna: Pacnpenesienne 3JIeKTPOHOB:
A) Ca’ 1) 2e, 8e, 8¢, 2¢
b) AI¥* 2) 2e, 8e, 2¢
B) N* 3) 2e, 5e
I N° 4) 2e, 8¢, 3¢
5) 2e, 8e,18¢e,4¢
6) 2¢, 8¢
13. Yemanosume coomsemcmeue mexncoy 6eujecmeom U CmeneHvbro OKUCIeHUs. d30md 8 HEM.
BemecTBo: CreneHb OKUCJIEHHS:
A) HNOs 1)-3
B) Fe (NO3)3 2)-2

B) NaNO, 3) +1



I') NHs,OH 4)+3 5)+5
14. Yemanosume coomeemcemeue mexcoy Ha36aHuemM 6euwecmea u Qpopmynol coeOuHeHUs.:

Ha3Banmue BelecTBa: ®opmyJia coeTUHEHUS:
A) cynbdat Gapus 1) Ca (OH),
B) cepoBomopoaHas kuciaoTa 2) BaSOs4
B) runpokcun nutus 3) Li,O
I') okcup yraepoga (I1) 4) CO
5) HoS
6) LiOH
Yactsp 2

15. Ilo 0annoii cxeme cocmasbme ypasHeHUs XUMUYeCcKux peakyutl. [{na mpemve2o npespaujenus
3anuwiume noIHoOe U COKpaujeHHoe UOHHOe.

Li — Li;O — LiOH —> LixSOs —* LizPO4

16. Paccmasvme ko3¢ uyuenmul 8 ypagueHuu mMemooom 31eKmpoHHo20 bananca. Yxkascume
OoKUCIUmMENb U B0OCCMAHOBUMED.

HBr + KBrO; — Br; + KBr + H,O

17. K 261 2 pacmsopa numpama b6apus ¢ maccosoii ooneu conu 10 % oobasunu uzdbbimox pacmseopa
gocama kanus. Beruuciume maccy 00pazo8asuie2ocs npu 3mom ocaoxa.



HTorosasi KOHTpoOJIbLHAsA padoTa nmo xumuu (9 Kiaace)
BAPUAHT 2
Yacrts 1. OTBeToM K 3axanusaM 1-10 siBiasieTcs oqHa uudpa, KOTopasi COOTBETCTBYET HOMEPY
NPaBWIBHOTO OTBETA.
1. Amom Kkakoeo snemenma umeem ciedyroujee cmpoerue 2e, 8e, 8e, 2e :
a)Si 06)Mg B)Al r)Ca
2. Haumenvwuum amommuvim paouycom ooraoaem:
a)N 6)F B)O r)Ne
3. OcnosHOCMb 2UOPOKCUOO08 VYEETUUUBAEMCS 8 POV
a) NaOH —p NaOH —» LiOH
6) KOH —» Ca (OH); — Fe(OH):
B) Be (OH ) Mg (OH), —» Ca(OH),
r) Fe(OH ), —»Fe (OH); —»NaOH
4. B kakom psi0y npedcmagienvl npocmule 8euecmea-uemansl:
a) cepa, HUKENb, cepedpo B) Kajwii, Oapuii, TUTHI
0) aimmas, cepa, KaJIbIHiA T') BOJIOPOJ, 030H, a30T
5. Kaxyto cmenens oKucienus nposeiaiom weioyHvle Memanibl 8 COeOUHeHUAX?
a)+2 ©0)+3 B)-2 T1)+1
6. Tun xumuyeckoii c6s3u ¢ NPOCMOM 8eujecmsee Hampuu.:
a) HOHHAsI B) KOBAJICHTHASI TOJISIPHASI
0) KOBaJICHTHAS HETIOJSIPHAST ~ T) METaJUTHYeCKast
7. Bzaumooeiicmeue yunka c conAHOU KUCIOMOU OMHOCUMCA K PEAKYUU:
a) pas3IoKeHUs B) COCTUHEHUS
0) oOmeHa T) 3aMEIICHIS
8. Haubonvuiee uucno uonoe 6 pacmeope npu ouccoyuayuu 1 monw
a) COJISTHOM KUCJIOTBI B) XJIOpHIa IIMHKA
0) xJopuIa KaJIus T) XJ0opuAa ATFOMUHHS
9. Kaxyo opmyny umeem HUMpam-uou.
a)NO;- 06)NO;" B) N? T) N3
10. Cymma xo3¢hhuyuenmos 6 ypasnenuu 3aumooeticmaus 6000pood ¢ cepoil.
a)4 6)3 B2 1)5

Jns 3aganuii 11-14 BbINOJIHUTE COOTBETCTBHE.
11. Yemanosume coomseememaue mexncoy cxemou peakyuu U UsMeHeHuem cmeneHu OKUCIeHUs
80CCMAaHOBUMEN:

Peaxknusa H3MeHeHHeE cTeNIeHH OKHCJICHUS
A) I, + HNOs; = HIOs + NO; +H,0 1) N* —» N*™
B) NH4NO; = N,O + H,O 2) Izo —> 21
B) I + KOH = KI + KIO; + HO 3) N3 —> N'!
I') NO, + H,O = HNO; + HNO; 4) N* —» N©
5) IL° _ 2r
6) N+4 — N+3

12. Yemanosume coomeemcmeue medcoy wacmuyeti u pacnpeoenenuem 31eKmpoHos no
SHEp2emu4ecKUM YpOGHIM:

Yacruna: PacnpenesieHue 3J1eKTPOHOB:
A) S° 1) 2e, 8e, 7e
b) Ca* 2) 2e, 8e, 4e
B) O* 3) 2e, 8e
INSi° 4) 2e, 8¢, 6¢
5) 2e
6) 2e, 8e, 8¢
13. Ycmanogume coomeemcmausi Mexcoy Cmenenvbro OKUCIeHUs X10PA U COCOUHEHUEM, 8 KOMOPOM OHA
NpoAGAsemcsi:
CoequHeHus: CreneHb OKHCJIEHHS:
A) NaClO 1)-1
B) NaClO; 2)+1
B) NaClOg4 3)+3 5)+7

I') NaCl 4)+5



14. YcTaHOBUTE COOTBETCTBHE MEX]y Ha3BaHUEM BelllecTBa U GOPMYIIOil COeAMHEHNUS:

Ha3BaHue BemecTna: ®dopmyia coeiMHEHHS:
A) XJIOpUA KanbLus 1) KCl
b) dbochopras kuciaora 2) CaCl,
B) okcun azora (I1I) 3) H3POg4
I') rugpoxcun HaTpust 4) N20O3
5) N>Os
6) NaOH
Yacts 2

15. Ilo Oannoii cxeme cocmasbme ypasHeHUs XUMUYECKUX peakyuil. /i uemeepmozo npespaujeHus.
3anuwiume NoIHOe U COKPaujeHHoe UOHHOe.

Ca —» (CaO — Ca(OH), —» C(CaCl, —»Ca3(POa)

16. Paccmasvme ko3¢ uyuenmol 8 ypagueHuu mMemooom 31eKmpoHHo20 bananca. Yxkascume

OKUCIUmeEb U 60CCNMAHOBUMETb.
Mg+ H.SO4 — MgSO4 + HoS + HO

17. K 94 2 pacmeopa numpama meou (I1) oobasunu uzdovimox pacmeopa cuopoxcuda xaaus. Ilpu smom
obpas3zoeancs ocadok maccoti 5,88 epamm. Bviuucaume maccogyio 00110 pacmeopéHHo20 eeujecmaa 8
pacmeope Humpama meou (11).



HTorosasi KOHTpoOJIbLHAsA padoTa nmo xumuu (9 Kiaace)
BAPUAHT 3
Yacrts 1. OTBeToM K 3axanusaM 1-10 siBiasieTcs oqHa uudpa, KOTopasi COOTBETCTBYET HOMEPY
NPaBWIBHOTO OTBETA.
1. Amom Kkakoeo snemenma umeem ciedyroujee cmpoerue 2e, 8e, 8e, le :
a)Si 06)Na B)Al K
2. Haubonvwum amomuvim paduycom oobnadaem:
a)K 6)F B)Li r)Mg
3. Cuna ocHosanuil ygeruuusaemcsi 8 psoy
a) NaOH —» Mg (OH), —» Al (OH);
06) Fe (OH),—» Ca (OH),—» KOH
B) Ca (OH )—» Mg (OH). —» Be (OH),
r) Ca (OH ),—» Mg (OH),—» NaOH
4. B kakom psi0y npedcmagnienvl npocmule euecmea-Hememanibl.
a) cepa, HUKENb, cepedpo B) Kajwii, Oapuii, TUTHI
0) aimmas, cepa, KaJIbIHiA T') BOJIOPOJ, 030H, a30T
5. Kaxyro svicuiyio cmenenb OKUCIEHUS NPOABTAIOM 8Ce 2AI02€Hbl, KpoMe pmopa, 8 coeOuHeHusax?
a)+5 0)+3 B)+7 1)-1
6. Kaxoii 6uo xumuyeckoii ces3u 6 MOJeKyie AMMUAKA.
a) NOHHAs B) KOBAJICHTHAs TIOJIAPHAS
0) KOBaJICHTHAS HETIOJSIPHAST ~ T) METaJUTHYeCKast
7. Bzaumooeiicmeue xnopuda bapus ¢ ceproti KUCI0MOU OMHOCUMCS K PEaKyul:
a) pas3IoKeHUs B) COCTUHEHUS
0) oOmeHa T) 3aMEIICHIS
8. Ilpu ouccoyuayuu 1 monv kakozo sewecmsea oopazyemcs 2 Molb KAMUOHO8
a) COJISTHOM KUCJIOTBI B) cyJb(aTa Kaaus
0) xJopHuIa IMMHKA r) docdara kanmus
9. Kaxyo opmyny umeem HUMpUm-uou.
a)NO;- 06)NO;" B) N? T) N3
10. Cymma xos¢hghuyuenmos 6 ypasnenuu 3aumooeticmaust KUCI0pooa ¢ aIiOMUHUEM.
a)4 6)7 B9 1)5

Jns 3aganuii 11-14 BbINOJIHUTE COOTBETCTBHE.
11. Yemanosume coomseememaue mexncoy cxemou peakyuu U UsMeHeHuem cmeneHu OKUCIeHUs
OKUCIUMENS.

Peaxknusa H3MeHeHHeE cTeNIeHH OKHCJICHUS
A) I, + HNOs; = HIOs + NO; +H,0 1) N* —» N*™
B) NH4NO; = N,O + H,O 2) Izo —> 21
B) I + KOH = KI + KIO; + HO 3) N*™ — NP
I') NO, + H,O = HNO; + HNO; 4) N —» N7
5) IL° 5 2r
6) N+4 — N+5

12. Yemanosume coomeemcmeue medcoy wacmuyeti u pacnpeoenenuem 31eKmpoHos no
SHEp2emu4ecKUM YpOGHIM:

Yacruna: PacnpenesieHue 3J1eKTPOHOB:
A) Al 1) 2e, 8e, 7e
b) Mg** 2) 2e, 8e, 4¢
B) N* 3) 2e, 8¢
ncr+ 4) 2e, 8¢, 3¢
5) 2e, 8e, 8e, 2¢
6) 2e, 8e, 4¢
13. Ycmanosume coomeemcmeausi Mexcoy Cmenenvbro OKUCIeHUs: XPOMA U COeOUHEHUEM, 8 KOMOPOM OHA
NpoAGAsemcsi:
CoequHeHus: CreneHb OKHCJIEHHS:
A) NaxCr,07 1)-1
b) Na,CrO4 2)+2
B) Cr,03 3)+3

I) CrO 4)+5



5)+6
14. YcTaHOBUTE COOTBETCTBUE MEX/1Yy Ha3BaHUEM BeIIeCTBa U (OPMYJION COCAUHEHUS:

Ha3Banmue BelecTBa: ®opmyJia coeTUHEHUS:
A) xyopum Kanus 1) KCl
B) cepaucras xkuciora 2) CaCl
B) oxcupn azora (V) 3) H,SO;
I') ruapokcun kamust 4) N2Os
5) KOH
6) H2SO4
Yacrtp 2

15. Ilo oanuou cxeme cocmasbme ypasHeHUs XumMuieckux peakyutl. /[ns mpemve2o npespaujeHus
3anuwiume NOAHOE U COKPAUjeHHOe UOHHOE.

C —» CO, —» NaxCO; —» CaCO;—>» CO»

16. Paccmagvme kos¢hpuyuenmol 8 ypasHenuy Memooom d1eKmpoHHO20 banraunca. Ykasxcume

OKUCIUmMenb U 60CCMAHOBUMED.
NH; + KCIO ——»N; + KCl + H,O

17. Ilocne nponyckanus 11,2 1 (1.y.) cepogodopoda uepes uzdblmok pacmeopa 2uOpOKcUod Hampus
noayyunu 312 e pacmeopa cyrvbghuda Hampusi. Beiuuciume maccogyio 000 cou 8 NOJLYUeHHOM
pacmeope.



Hrorosasi koHTpoJIbHasi paboTa no xumum (9 kiaacc)
BAPUAHT 4
Yacrs 1. OTBeTOM K 3an1aHMAM 1-10 siBasieTcs ogHa nudpa, KOTOpasi COOTBETCTBYeT
HOMepY NPaBHJIBHOIO OTBETA.
1. Amom kakozo s1emenma umeem ciedyioujee cmpoenue 2e, 8e, Se:
a)S 0)N BP nk
2. Haubonvwum 3navenuem 31eKmpoompuyamensHocmu oonaoaem:
a)N 0)F B)Cl )l
3. B kaxom psody ocHogubie c80lCcmMBa OKCUO08 YEeNUIUBAIOMCs
a) SO; —»CaO —» ALO;
0) ALO—»MgO—» CaO
B) CO,—»MgO—>» Al,Os3
F) A1203 —>Ca0—> MgO
4. B kaxom psdy npedcmasieHvl npocmoule eujecmeaa-Hememaivl.
a) cepa, HUKEJb, CEPedpo B) KaJIMii, Oapuii, TUTHIH
0) aimMas, cepa, KUCIOPOT T') BOJIOPO, HATPHii, a30T
5. Kakyro gvicuyto cmenensb oKUCieHus Nposgisaem cepa 8 COeOUHeHusIx?
a)+5 0)+4 B)+6 r1)-2
6. Kakotl 6u0 xumuueckoil c6s3u 8 MOJeKy1e NOBAPEHHOU CONU:
a) MOHHAs B) KOBaJICHTHAs TIOJISIpHAS
0) KOBaJICHTHASI HETIOJSIPHAST ~ T) METaJUTHYeCKast
7. Bzaumooeiicmeue Hampus ¢ 000U OMHOCUMCSL K PeAKYUl.

a) pa3IoKCHUS B) COCTMHCHUS
0) oOMeHa T') 3aMEIICHUS
8. Ilpu ouccoyuayuu 1 monvb kakozo sewecmsa oopazyemcs 2 Moib AHUOHO8
a) COJISTHOM KUCJIOTBI B) cyJb(haTa Kaaws
0) xJopuaa HUHKa r) cyabdara nuHKa
9. Kaxyo popmyny umeem cynibhum-uon:
a) S° 6) SO B)SOs> r1)S*

10. Cymma xos¢uyuenmos 8 ypasnenuu 83aumo0eticmeausi CONAHOU KUCTIOMbL C MACHUEM.:
a)4 6)7 B9 15

Jns 3aganuii 11-14 BbINOJIHUTE COOTBETCTBHE.

11. Yemanosume coomseemcmesue mexncoy cxemou peakyuu u usmeHeHuem cmenenu

OKUCTIeHUs 80CCINAHOBUMENIA:

Peaxknusa N3MeHeHHeE CTelIeHH OKHCJIeHUS
A) FeCl; +HI = FeCl, + I, + HCI 1) CI™ — (I
B) FeCl, + Cl, = FeCls 2) 2I! —> 120
B) KClO; =KCl + O, 3) Fe* __» Fe?
F) Fe;O4+ HI = Fel, + b + H,O 4) 2072 —p 020
5) CL° % 2CI!
6) Fe™ —» Fe®

12. Yemanosume coomeemcmeue medcoy wacmuyeti U pacnpeoenenuem 31eKmpoHos no
SHEp2emu4ecKUM YpOBGHIM:

Yacruna: PacnpenesieHue 3J1eKTPOHOB:
A) S? 1) 2e, 8e, 7e
b) AI** 2) 2e, 8e, 4¢
B) P* 3) 2e, 8¢
I Ca’ 4) 2e, 8e, 6
5) 2e, 8e, 8e, 2¢
6) 2e¢, 8e, 8¢

13. Yemanosume coomeemcemeus Memcdy CmMeNneHbro OKUCTIEHUA ngOCgZ@OQa u coe()uHeHueM, 6
KOmopoMmM OHA npoAeiiemcs.



CoequHeHus: CTteneHb OKHCJIEHHS:

A) NasP,0 1)-3
b) PH; 2) +2
B) P03 3) +3
F) NazPOq4 4) +5
5)+6
14. YCcTaHOBUTE COOTBETCTBHE MKy Ha3BaHHUEM BEIIECTBA U (DOPMYIION COCTUHECHHS:
Ha3Banmue BelecTBa: @opmyJia coeTUHEHUS:
A) cynbGuT Kanus 1) P,Os
b) azoTHcTas kucioTa 2) CaCl,
B) okcun docdopa (I11) 3) K»SOs
I') noBapenas conp 4) NaCl
5) KOH
6) HNO,
Yacrtp 2

15. Ilo oanuou cxeme cocmasbme YpasHeHUss XUMU4eCcKux peaxkyutl. /s uemeépmozco
npespaujerus 3anuuiume noaHoe U COKPaujeHHoe UOHHOE.

P — P05 — H3POs —> K3POs —>» Ca3(PO4)2
16. Paccmasbme xos¢puyuenmol 6 ypasnenuy mMemooom 21eKmpoHHo20 baianca.
Yxaowcume oxuciumens u soccmanosumens.

PH; + HCIO ——H3;P0O4+ HCI

17. Boiuucaume maccy 10%-no2o pacmseopa x10po8o0opooa, Komopbulil nompeoyemcs 0.
noaHo2o pacmeopernus 2,8 e 2udpoxkcuoa Kanus.



