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MHHOACHUTEJIBHASA 3AIINCKA

ITporpamma 1o XMMHU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs COCTABICHA Ha

OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM MpPOTrpPaMMBI
OCHOBHOTO 001iero obpazoBanus, npejacraBieHHpXx B DI'OC OO0, a Taxke Ha OCHOBE
benepanbHOl pabodeld MPOrpaMMBI BOCIIUTAHUS M C YU4ETOM KOHIICIIIHH IPETIOIaBaHMs
yueOHoro mpeamera «XuMmHusS» B 00pa3oBareibHBIX oOpranumzauusx Poccuiickoit
denepanuu.

[IporpamMma mo XMMHUHM AAa€T MPEACTABICHUE O IENAX, OOIIel cTpaTeruu oOydeHus,

BOCIIMTAHUS M Pa3BUTHs OOYYaIOUIMXCS CPEACTBaMHU y4eOHOTO MpenMeTa, yCTaHABINBACT
00s13aTeNIbHOE  MPEIMETHOE COJCpIKaHUE, TPEIyCMATPUBACT pACIpEICICHUE €ro I0
KJlaccaM M CTPYKTYPHPOBAHHE 1O pa3ziesiaM M TeMaM MPOTPaMMBI 10 XUMHH, ONPEIeIseT
KOJIMYCCTBCHHBIC W KAUCCTBCHHBLIC XAPAKTCPUCTHUKU COACPKAHUA, PECKOMCHAYCMYIO
[IOCJIEI0BATEbHOCTD M3YUYEHHUS XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€H, JIOTUKH Yy4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOCHHOCTEH O0OyJaronimxcs,
oTpeneNnseT BO3MOXKHOCTH TIpeAMeTa JUId pealln3alud TpeOOBaHWH K pe3ylbTaTam
OCBOEHHSI OCHOBHOH 00pa30BaTeNbHONW MPOTpaMMBbl HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, a TaKke TpeOOBaHMI K pe3yibTaraM OOy4eHMs XMMHUU Ha YpOBHE Lieiei
HU3YyUCHUA TMpeIAMETa W OCHOBHBIX BHIOB y‘Ie6HO—H03HaBaTeHBHOﬁ ACATCIIBbHOCTHU
00yJaromerocs mo OCBOCHUIO y4eOHOTO COIep KaHMS.

IIporpamMa 1o XuMuM COCTaBJIeHA HA OCHOBE:

®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
®denepanumn» (C U3M. U J0II., BCTy. B cmry ¢ 01.09.2020).
[TaciopT HarmoHapHOTO MpoekTa «O0pazoBanuey» (yTB. mpe3uaunymomM CoBeTa npu

[Ipe3unnente PO no ctpaTernyeckoMy pa3BUTHIO U HALIMOHAIBHBIM ITPOEKTaM, MPOTOKOJ OT
24.12.2018 Ne 16).

lNocynapctBennas mporpamma Poccutickoit @enepanun «Pa3Butrue oopazoBanus» (yTB.
[TocranoBnenuem IIpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKJIECHUM TOCyaapCcTBEHHOM mporpamMmbl Poccuiickoit denepannu «Pa3Butue
00pazoBaHUM.

®denepalibHbII TOCYAapCTBEHHBIN 00pa30BaTeIbHbIN CTaHIAPT OCHOBHOTO OOIIEro
00pa3zoBaHusl, YyTBEPKIACHHBIN MPpUKa30M MUHHUCTEPCTBA 00pa3oBaHus U HayKu Poccuiickoi
Oenepanun ot 31.05.2021 Ne 287 (manee — ®I'OC ocHOBHOTO 00111€T0 00pa30BaAHNS)
ABTOPCKOI TPOrpaMMbI OCHOBHOTO 0011ero oopazosanus no xumuu O.C.I'abpuensn, N.T.
OctpoymoB, C.A.CnankoB, 9 kinacca oduieo0pa3oBareabHbIX opranuzanuii (Mocksa:
[Ipoceemenue, 2021 roxn);

VYueOusrii mnan Ha Tekymuii 2024-2025 ron MBOVY «bynanoBckas cpeaHsis
obmreoOpazoBarenpHasikosia umeHu ['epos Coserckoro Coroza M.B.I'pemninoBay»
3onoTyxuHCKOTO paiioHa Kypckoii o6nactu.

3HaHWE XMMHU CIY)KUT OCHOBOM i (OpMHpOBaHHS  MHUPOBO33PEHUS

oOyyJaromnierocsi, ero MpeACTaBICHUI O MaTepUallbHOM EJUHCTBE MHUpPA, BAXHYIO DPOJb
UrparoT (GopMupyeMmble XHUMHEH NpEACTaBIECHUS O B3aUMOIIPEBPAIEHUSIX SHEPruu 00
HBOJIIOLIMHM BEIECTB B MPUPOJE, O MYTAX PELICHHs II00aIbHBIX MPOOJIEM YCTOWYHBOTO
pa3BUTHsI UEJIOBEUECTBA — CBIPHEBOM, HJHEPrE€TUUECKOM, MMILEBONM M 3KOJOTUYECKOU
0€3011aCHOCTH, TIPOOJIEM 3JpaBOOXPAHEHUSI.

N3yuenue xumuu:
CMOCOOCTBYET peau3allii BO3MOXKHOCTEH Ui caMopa3BUTHS U (OPMHUPOBAHUS

KYJIBTYpBI TMYHOCTH, €€ 001IeH U (YyHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaa B (I)OpMHpOBaHI/IC MBIINUIJICHUSA ©W  TBOPYCCKHUX CIIOCOOHOCTEH



oOyJaronmxcs, HAaBBIKOB ux CaMOCTOSITEITLHOM yueOHOU NEeSITEIILHOCTH,
AKCIIEPUMEHTAJBHBIX M MCCIEA0BATEIBCKUX YMEHUHN, HEOOXOUMBIX KaK B MOBCEIHEBHOM
KU3HHU, TaK ¥ B MPOPECCHOHATBHON IeATeIHHOCTH;

3HAKOMHT CO CIEU(UKONH HAYIHOTO MBIIUICHHS], 3aKJIa[bIBACT OCHOBHI IIEJIOCTHOTO
B3TJIs1a HA €JIMHCTBO TIPUPOIBI u YeNoBeKa,

SIBIIICTCSI OTBETCTBEHHBIM 3TalioM B (OPMUPOBAHMU  ©CTECTBEHHO-HAYYHOM
IPaMOTHOCTH 00Y4aIOIINXCS;

CrocoOCTBYeT (DOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTCCTBCHHO-HAYYHBIM
3HAHMSIM, K TIPUPOJC, K YEIOBEKY, BHOCHT CBOW BKJAJ B DKOJIOTUYECKOE OOpa3oBaHHE
00yJaronuxcs.

JlanHble HampaBicHWs] B OOYYEHWHM XUMHUU OOECIICUMBAIOTCS  CHEIU(DUKON
COJIepKaHUs Y4eOHOTO IMpeaIMeTa, KOTOPBIM SBISETCS IMEJarorMYecKd aaanTHPOBAHHBIM
OTpakeHHeM 0a30BOM HAayKH XMMUU Ha ONPENIEIICHHOM JTalle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHUS OPHUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHCS CHCTEMBl IEPBOHAYAIBHBIX IOHATHH XUMHH, OCHOB
HEOPraHMYECKOH XWMHUH W HEKOTOPBIX OTACIHHBIX 3HAYMMBIX TMOHSTHA OPTaHUYECKON
XUMHH.

CtpykTypa coaepaHUs TpOTpaMMBI IO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOT'O T01X0/1a K ¢ m3ydeHnro. CoepkaHue CKIaIbIBACTCS U3 CHCTEMBI TIOHITHI O
XHUMHYECKOM JJICMEHTE M BEIIESCTBE W CUCTEMBI MOHATHI 0 XUMHU4YecKo# peakmuu. O0e 3Th
CUCTEMBI CTPYKTYPHO OpPTaHHW30BAHBI IO MPUHITUITY MTOCICIOBATSIIEHOTO Pa3BUTHS 3HAHUHN
Ha OCHOBE TCOPETHUYECKUX MPEICTABICHUIN Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YICHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa J[.M.MenzeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— VY4eHus 0 CTPOEHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpeAcTaBlIeHUH 00 3MEeKTPOIUTHUECKON AUCCOIMAIUNY BEUIECTB B paCTBOPAXx.

TeopeTnueckue 3HaHMS paccCMaTPUBAIOTCS HAa OCHOBE AMIMPUYECKH MOJYyYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHUBAIOTCA IOCIEA0BATEIHHO OT OJHOIO YPOBHS K Apyromy,
BBIMIONIHAA (YHKIMM OOBSCHEHHWS W IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUA U
BO3MOHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MOJTy4EHUS] U3y4aeMbIX BEUIECTB.



OcBoeHHUe MpOrpamMMmbl 10 XUMHH CHOCOOCTBYET (POPMUPOBAHHIO MPEACTABICHUS O XMMHUYECKOU
COCTABJISIFOLIEH HayYHOM KapTUHBI MUpPA B JIOTUKE €¢ CUCTEMHOMN MPHUPObI, IEHHOCTHOTO OTHOIICHHS K
HAay4HOMY 3HAaHHUIO M METOJAaM II03HAHMA B Hayke. M3ydeHWe XUMUM NPOUCXOIUT C INPUBJICUYECHUEM
3HaHUHM3paHeen3ydeHHBIXYYeOHBIXTTPeIMETOB: « OKpyKaromuiMup»,«brnosorus. S—7xmacce»u
«®Dusuka.”7 Kimace.

[Tpu u3yueHnn XUMHUH IPOUCXOAUT (POPMHUPOBAHKE 3HAHUIA OCHOB XUMUYECKOI HAyKH KakK 00JacTu
COBPEMEHHOI0 €CTECTBO3HAHMS, IIPAKTUYECKON IEATEIbHOCTH YEJIOBEKa M KaK OJTHOTO M3 KOMIIOHEHTOB
MHUpPOBOH KyJIbTYphl. 3ajaya y4yeOHOIro IpeAMeTa COCTOUT B ()OPMHUPOBAHUU CUCTEMBI XUMHYECKHUX
3HAHWA — B@XHEWITMX (HAKTOB, MOHATHHA, 3aKOHOB M TEOPETHUSCKUX IOJIOKCHHH, JTOCTYITHBIX
0000IIeHNT MHUPOBO33PEHUYECKOTO XapakTepa, sS3bIka HAyKH, B TNPHOOMIEHHWH K HAYYHBIM METOJaM
MO3HAHUS MIPU H3YYEHHM BEIIECTB U XMMMUYECKHUX pEaKklui, B (OPMUPOBAHUU U PA3BUTHHU
MO3HABATENbHBIX YMEHUH M MX NMPUMEHEHHH B Y4e€OHO-TO3HABATEIHLHOW M y4eOHO-HCCIIE0BATEIBCKOM
JeSITEIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOr0 0OpaIleHtsI C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3yyeHHH XUMUU Ha YpOBHE OCHOBHOT'O OOIIEro 00pa30BaHHs Ba)KHOE 3Hau€HUE MPUOOpenu
TaKue 1eJId, KaK:

— (hopMUpOBaHNE HMHTEIJICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHHIO,
COTPYJHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO DPELIEHUH, CIOCOOHON ananTUpOBaThC K OBICTPO
MEHSFOLIUMCS YCIIOBHSIM JKU3HU;

— HampaBJI€HHOCTh  OOy4YeHHs HA  CUCTEMaTU4YecKoe  MpHoOIieHue  o0ydarommxcss K
CaMOCTOSITEJIbHOM TO3HABaTEJbHON JAESITEIbHOCTH, HAaydyHbIM METOJIaM [O3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIMIO M pa3BUTHE CIOCOOHOCTEN K XUMUU;

—o0ecnieyeHrne  ycJOBHH,  CIIOCOOCTBYIOIIMX  HPUOOpETeHHI0  OOy4yaroUIMMHCS  OIbITa
pa3HoOOpa3HOM NIeATeNbHOCTH, TO3HAHMSI M CAMOIIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHI[I), UMEIOIINX YHUBEPCAIbHOE 3HAUeHUE IS Pa3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opMupoBanue oOuieil (yHKIMOHATBHOW U €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHSTH U OLIEHUBATh SIBJICHUS OKPYXAIOIIEr0 MUPA, UCIIOJIb3ys 3HAHUS U OIBIT, 10JTy4EHHbIE
IPU M3Yy4EHUU XMMHHU, NPUMEHATh UX NPU PEIICHUH MpoOIeM B MOBCEAHEBHOM >KM3HU M TPYJOBOMH
JESTETbHOCTH;

— opMHpoBaHHE y OOYYalOIUXCS TIyMAaHUCTUYECKMX OTHOIIEHWM, IMOHUMAHUS LEHHOCTH
XUMUYECKUX 3HAHUM IJI BBIPAOOTKU SKOJIOTMYECKU 11€71ec000pa3HOro MoBeNeHHsI B ObITY U TPYJOBOM
JESTEIILHOCTH B LIESAX COXPAHEHHS CBOETO 3I0POBbS M OKPYXKAIOUICH PUPOJHON CPEIIBI;

— pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCHHMTAHHUIO Ha
OCHOBE YCBOEHHUS OOIIEYEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHpoQuis U
HaIpaBJICHHOCTHU JabHENIIEro 00y4eHusl.

OOuiee yncao 4acoB, OTBEICHHBIX JJIs U3yYEHUsI XUMUHU Ha YPOBHE OCHOBHOT'O OOLIETO
oOpazoBanusi, coctabisieT 136 yacoB:): B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

BemecTBo M XMMHUYECKas peakuus

[Iepnognueckuit 3axoH. Ilepuonmueckas cucrema xumuuyeckux vieMeHToB /. M. MeHnneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB XHMHYECKHX JJIEMEHTOB IEPBBIX TPEX
MEPUOJOB, Kalus, KalblUd M UX COCIWHEHUA B COOTBETCTBHU C TIOJIO)KCHHEM OJJIIEMEHTOB B
[Iepnoandeckoii cucTteMe U CTPOCHUEM X aTOMOB.

CrpoeHue BemiecTBa: BUJIBI XUMUYECKON CBS3H. THUIBI KPUCTAIIMYECKUX PEIICTOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT THUIA KPUCTATUIMUECKON PEIICTKU U BUJIA XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XUMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCST K  Pa3Iu4YHbIM  KJAcCaM  HEOPraHWYECKUX COCIMHEHUM, TEeHETHYecKas CBs3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanus XuMHUUECKMX peakuuii MO pa3JudyHbIM MpU3HaKaM (M0 YHUCITy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3G (EKTy, MO U3MEHEHHIO CTEIEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpPAaTHMOCTH, IO YYaCTUIO KaTaiu3aTopa). DK30- M IHIAOTEPMUUYECKHE
peaKIy, TePMOXUMHUIECKIE YPABHCHHS.

[TonsarueockopocTuxuMuueckopeakuu. [ loHsITrHe0000paTUMBIXMHEO OPATUMBIXXUMHUYECK X
peaknusax. [loHsATHE O TOMOTEHHBIX M TETEPOreHHBIX peakmusax. [lousthe o karamuze. [lonstue o
XUMUYECKOM paBHOBeCHHU. DaKTOPHI, BIMSAIONIME HA CKOPOCTh XMMHYECKOW PEaKIMH W IOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC peaKIu, AIEKTPOHHBIN OanmaHc OKHUCIIUTETHHO-
BOCCTaHOBUTEJIbHOW peakiuu. COCTaBICHHE YPABHEHUN OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM C
HCI0JIb30BAHNEM METO/Ia 3JIEKTPOHHOro OanaHca.

Teopust NMEKTPOTUTHYECKON TUCCOUUALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMALIMN BEUIECTB C PA3JIMYHBIMU BUAAMHU XMUMHUYECKOHN CBs3U. CTENeHb JUCCOLMALIVU.
CunbHbI€ U cllabble AJIEKTPOJIUTHI.

Peaknmun wnoHHOTO OOMEHa. YCIOBHS TIPOTEKaHWS pEaKIMii HWOHHOTO OOMEHAa, TIIONHBIE W
COKpAILICHHbIE HOHHBIC YypaBHEHUs peakuuil. CBOHCTBa KHUCJIOT, OCHOBAaHMM W COJIEM B CBETE
MIpeJICTaBICHUM 00 3JEeKTPOJUTHYECKON aucconuanuu. KauecTBeHHbIe peakiuu Ha HOHBL [loHsTHE O
THUJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJEJISIMU KPUCTAJUIMYECKUX PELICTOK HEOPraHMYECKUX BEIIECTB — METAIJIOB U
HeMeTalyioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATpus), MCCIEIOBAaHHE 3aBUCHUMOCTU
CKOPOCTHM  XMMHUYECKOM peakIuud OT BO3ACUCTBHUS  pa3IUYHBIX  (DAKTOPOB,  HCCIIEIOBaHHE
3JIEKTPONPOBOAHOCTA PACTBOPOB BEIIECTB, MpolLecca JAUCCOLMALMUA KUCIOT, ILIEJIOYe U CcoJyiel
(BO3MOKHO HCIIOJIb30BAHHE BHJIEO MATEPUANIOB), MPOBEACHUE OMBITOB, HILIIIOCTPUPYIOUIUX MPU3HAKH
MPOTEKAHUs PeaKIHnii MOHHOTO oOMeHa (0oOpa3oBaHME OcCajKa, BbIIEICHHE ra3a, oOpa3oBaHUE BOJbI),
OTIBITOB, MJUTFOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKkiuil (TOpeHue, peakiuu
pa3ioXKeHusi, COEJAMHEHHS), PACIO3HABAaHME HEOPraHWYECKHUX BEHIECTB C IOMOIIbIO KaueCTBEHHBIX
peaKklMii Ha MOHBI, PELIEHUE FKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTa/uibl M UX cOeJUHEHUSA

OOmiasi xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTepHBbIE CTEMECHH
okucienus. CTpoeHre U (GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajlOr€HOB. XMMHUYECKHE CBONCTBA
Ha MpUMepe XJopa (B3auMOJIeCTBHE ¢ MeTalllaMi, HEMeTallIaMH, [ieo4amMu). XiaopoBogopo. ComnsHast
KHCIIOTa, XUMHYECKHE CBOICTBA, MOJy4yeHUEe, IpuMeHeHue. JleiicTBue Xjaopa M XJIOPOBOJAOpPOAA Ha
OpraHu3M uejoBeka. BaxkHeilne XJIOpuabl U UX HAX0KACHUE B IPUPOJE.

OO0mas xapakTepucTrka 3eMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crenenn okucieHus. CTtpoeHwe W (hU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJA W CEPHI.
AnnoTpornHbie MOIU(UKAIIMKA KHCIOPO/Ia U cepbl. XUMUYECKHE CBOWCTBA cepbl. CepoBOIOPOI, CTPOCHHUE,
¢busznueckrue U XuMuyeckue cBoicTBa. OKCHIBI Cephbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHAOB. CepHast
KHCTOTa, (QU3MYECKHEe M  XUMHYECKHMe CBoWcTBa  (00mMe Kak  TpeAcTaBUTeNs  Kiacca
KucnoTucrnenupuyeckue). XUMUYECKUE PEeaKIIUH, JIKAIINE B OCHOBE MPOMBIIIIIEHHOTO CIIoco0a



MOJy4YeHUs] CepHOU KHUCIOTHL. [IpumeHneHnue cepHoil KUCIOTHL. COJM CEpHOM KHUCIOTHI, KadeCTBEHHAas
peakiusi Ha cynbdar-uoH. Haxoxxmenue cepbl U €€ COSIMHEHUN B MpUpoJe. XUMHUECKOE 3arps3HCHHE
OKpYXalolllel cpeibl COCIUHEHUSIMH Cepbl (KUCIOTHBIC MOXK]HM, 3arpsi3HEHHE BO3JyXa U BOJIOCMOB),
CTOCOOBI €ro MpeI0TBPAICHUS.

OOmasi XxapakTepucTuka eMEeHTOB VA-Tpyriibl. OCOOCHHOCTH CTPOSHHUS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKHUCIIEHHUS. A30T, pacnpocTpaHEeHHE B MpHpoJe, (U3NUYECKHE M XHMHUYECKHE CBOICTBA.
KpyroBopoT azora B mpupoie. AMMHUAK, €ro (HU3MYECKHE W XUMHUYECKHE CBOWMCTBA, MOJY4YEHUE U
npuMeHenne. Coi aMMOHUS, X (U3NYECKHE U XUMHUYECKHE CBOWMCTBA, MpuUMeHeHue. KauecTBeHHas
peaknys Ha MOHBI aMMOHHS. A30THasl KUCIOTa, €¢ MOJy4YeHHe, (PU3NYEeCKue M XMMHUYECKHE CBOHCTBA
(oOmme Kaxk TpeACTaBUTENS Kilacca KHCIOT U cnenuduyeckne). Vcrmoip30BaHHE HUTPATOB U COJICH
aMMOHMSI B KaueCTBE MHUHEpaJIbHbIX YA0OpeHui. XUMHUECKOEe 3arps3HEHHE OKPYKAIOLIEH Cpelbl
COCIMHEHUSIMH a30Ta (KHCIOTHBIC [OXKIH, 3arps3HEHHE BO3/1yXa, MOYBBI M BOJ0EMOB). Docdop,
ajmoTponHble Moaudukanuu docdopa, Gusndeckne n xummuueckue cBoiictBa. Okcun dochopa (V) u
docdhopHas kucinoTa, PU3NUECKHE W XMMHUUYECKHE CBOMCTBA, mosydeHue. Mcmonb3oBanue docdaToB B
KayecTBE MUHEPAIbHBIX YI00pEHUH.

O6mmas xapaktepuctuka 31emMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOECHUSI aTOMOB, XapaKTepHbIE
CTENIEHU OKHUCJICHUS. YTJIEepOo/, aUIOTPOIHbIE MOIU(DUKAIINN, PACTIPOCTPAHEHHE B TIPUpOE, pusnyeckue
U XUMHUYECKHE cBoicTBa. Anacop6Omusi. KpyroBopoT yriepoma B mpupoge. OKCHABI yriepojaa, HX
¢u3znueckue M XUMUYECKHE CBOMCTBA, JIEHCTBHE Ha >KMBBIE OpPraHMU3MBbI, MOJIYY€HHE U NPUMEHEHUE.
DKoJjorudeckre npobieMsbl, cBsizaHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa rio6aabHOTO MOTEIICHUS
KJIUMaTa, NapHUKOBBIN 3(h(eKT. YronbHas KUCIO0Ta U €€ COJHU, X GU3NYECKUE U XUMUYECKHE CBOMCTBA,
noJiyueHue U npuMeHeHue. KadecTBeHHas peakuys Ha KapOoHaT-MOHBIL. Mcnonb3oBanue kapOOHATOB B
OBbITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHA 00 OpPraHMYECKHX BEIECTBaX KaK O COEJUHEHMSX yriepojaa (MeTaH,
9TaH, 3TUJIEH, alleTHJIEH, 3TaHOJ, TIIMIEPHH, YKCycHas KucioTa). llpupogHbie HICTOYHUKH YIJIEBOJIOPOIOB
(yronb, mpupomHBIA Ta3, He(PTH), MPOAYKTHI HX IMepepaboTku (OCH3WH), WX poJb B OBITY U
npoMbliieHHOCTH. [loHsITHE 0 OHMOIOTHYECKH Ba)KHBIX BEIIECTBAX: KUpPax, OeNKax, yrieBojax — M HX
pOJIK B )KM3HU YeloBeka. MaTepuaabHOE €MHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCTUHEHUIA.

Kpemunii, ero ¢usnueckne u XUMUYECKHE CBOWCTBA, MOydeHHE M mpumeHeHue. CoennHEeHHs
kpemHuss B mpupoje. OOmme mnpencrtaBieHuss o0 oxcuae kpemuust (IV) u KpeMHHEBOW KHCIOTE.
CunukaTel, UX UCHOJb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHeillne cTpouTenbHble MaTepUabl:
KepaMuKa, CTEKJO, LIeMEHT, OeToH, kene300eroH. Ilpobrembl 0e30macHOro0  HMCMOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii 7kcnepumenm:

M3y4YeHHEe O0O0pa3lloB HEOPraHWYEeCKHX BEIECTB, CBOMCTB COJSHOW KHCIOTHI, IPOBEICHHE
KaueCTBEHHBIX pEaKlIMi Ha XJIOPUI-UOHbI M HAONIOJIEHWE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (u3n4eckue M XUMHUYECKHE CBOMCTBA TaJOT€HOB U HX COCIUHEHHH (BO3MOMXKHO
WCIOJIb30BAHME  BHJAEOMATEpUasoB), O3HAKOMIIEHHE ¢ oOpa3namu  XJIOpUIoB  (TaJOreHHUIOB),
O3HaKOMJIEHHE ¢ o0pa3laMu cepbl U €€ COeIUHEHUSIMHU (BO3MOXKHO HCIIOIb30BaHUE BHAEOMATEPUANIOB),
HaOMoIeHNe Mpollecca OOyrIMBaHUs caxapa MOJ JIEHCTBHEM KOHIIEHTPHUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YEeHHE XUMHYECKUX CBOMCTB pa30aBIICHHOI CEpHOM KUCIIOTHI, TPOBEICHUE KAYECTBEHHON peakiuy Ha
cynbhaT-uOH U HAONIOJEHHWE TpHU3HAKa €¢ MPOTEKaHHs, O3HAKOMIJICHHE C (PU3MYECKHMMH CBONCTBAMH
a3oTa, pocdopa 1 UX coequHEHHH (BO3MOKHO UCIOIH30BaHUE BIIEOMATEPUAIOB), 00pa3liaMu a30THBIX U
¢dochopHBIX ynoOpeHHH, MoJydyeHHE, cOOMpaHME, paclo3HaBaHME U H3yYeHHME CBOMCTB aMMHaka,
MPOBEJICHUE KAUeCTBEHHBIX peakluii Ha HMOH aMMOHUS W (ocdaT-MOH U H3yYeHHE NPU3HAKOB HX
NPOTEKaHMsl, B3aUMOJCHWCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI € MeIbl0 (BO3MOXKHO
WCIOJIb30BaHME BHJIEOMATEPHANIOB), M3y4CHHE MOJIENel KPUCTAUTMYECKHX PEmIeTOK anmasza, rpadwura,
¢bymiepeHa, 03HaKOMJICHHE C TIPOIECCOM aJICOPOIMH PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YTIIEM H
YCTPOMCTBOM IMPOTHBOra3a, MOJIydyeHHe, cOOMpaHue, paclio3HABAHUE U HW3yYEHHE CBOWCTB YIJIEKHCIIOTO
ra3a, mMpoBeJCHNE KAYeCTBEHHBIX peaklMii Ha KapOOHAT W CHUJIMKAT-UOHBI U W3YyUEHHUE MPHU3HAKOB HX
MPOTEKAHMsS,  O3HAKOMIIEHHE C  TPOAYKIHEW  CHIMKATHOW  TPOMBIIUICHHOCTH,  PEIICHHE
AKCMEPUMEHTAIBHBIX 3334 10 TeMe «BaskHel e HeMeTaTbl U UX COSTUHEHUSD).

MeTanjibl ¥ X COeTMHEHUsI

OO0masi XapakTepuCTUKa XUMHUYECKUX JJIEMEHTOB — METaJUIOB Ha OCHOBAaHWU WX IOJOXKEHHS B
Ilepnognueckoit cucteme xummuueckux snemeHToB [[. M. MenneneeBa u crpoeHus atoMoB. CTpoeHHe
MeTaJIoB. MeTaindeckasi CBsI3b U METALTUYECKAsi KPUCTAITMYECKas PeHISTKA. DIEKTPOXUMHUYECKHUMA



psaa HampsbkeHMHd MerayuioB. Pu3nMueckue M XMMHUYECKHE CBOMcTBa MeTauioB. OOmme crnocoObl
MOJIy4eHUs: MeTauioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrutaBsl (cTalib, 4yryH, JIOPATIOMUHMNA, OPOH3a) M X IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

lenouynsle MeTauipl: noJokeHue B [lepuoguueckoll cucTeEME XHMHUYECKUX 3JIEMEHTOB
J.A.MenzeneeBa, CTpoeHHME HUX AaTOMOB, Haxo)KJaeHue B mpupone. Dusznueckue MU XUMUYECKUE
cBOlicTBa(Ha mpumepe HaTpusd M Kanus). OKcuabl M TUAPOKCUABI HaTpus U Kanus. Ilpumenenue
LIEJIOYHBIX METAJJIOB U UX COEANHEHUN.

[[{esiouyHO3EMENBHBIE METAJUIBI MAarHuii W KajbUuidl: moJiokeHue B I[lepmogmueckoit cucreme
xuMHueckux 3eMeHToB /. I.MeHnneneeBa, cTpoeHHE X aTOMOB, HAXOKJICHUE B npupojie. Puznueckue
U XMMUYECKHE CBOICTBAa MarHusi U Kaiuplus. Bakneiine coequHeHHs! Kaablus (OKCUMA, THIPOKCHI,
coJin). KecTKoCTh BOJIbI U CLIOCOOBI €€ YCTPaHEHHUSI.

AmoMunMit: nosoxenue B [lepuoanyeckoi cucreme xumudeckux sieMeHToB Jl. M. Menneneesa,
CTPOEHHE aTOMa, HaxOXAEeHWEe B Impupojae. DPuU3NYECKUE U XUMHUYECKHE CBOMCTBA aAIIOMHHMSL.
AmpoTepHbIe cBOWCTBA OKCH/IA U THAPOKCUIA ATIOMUHUS.

Kenezo: nmonoxkenue B Ilepnommueckoit cucreme xumumyeckux snemeHToB . M. Menpeneesa,
CTpOEHHE aToMa, HaxoKJIeHue B mnpupoje. dusnueckue M XUMHUYECKHE CBOMCTBa xeneza. OKCHIbl,
ruapokcuabl v conu xenesa (I1) u xxenesa (III), ux cocras, cBoiicTBa 1 NOJTydEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pasllaMM METalJIOB M CIUIABOB, UX (DU3MUECKUMH CBOWCTBAMHU, HU3Yy4YECHUE
pe3ynbTaTOB KOPPO3WH METAIOB (BO3MOKHO HCIIOJIB30BAaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSL OKCUAA KalbLMsl M HATpUs C BOJOW (BO3MOXHO MCIIOJIb30BAaHHUE BHJIEOMATEpUANIOB),
HCCIIEIOBAaHUE CBOWCTB JKECTKOW BOJBI, TMpoliecca TOPEeHMsI Kejle3a B KUCIOpoJe (BO3MOXKHO
HCI0JIb30BAHNE BUJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKIMil Ha MOHBI: MarHus,
KaJIbIIMs, alTFOMUHMS, IMHKA, kene3a (I1) u xenesza (II1), meau (II), HabmromeHne U oNMMcaHUe TTPOIIECCOB
OKpalllMBaHUsl IUIAMEHM HOHAMHM HATpUs, Kaiusg U  KajblMs (BO3MOXKHO  HCIOJIb30BaHHE
BHJIEOMATEPHUANIOB), UCCIeI0BaHNE aM(POTEPHBIX CBOMCTB THIPOKCH]IA AIOMUHUS U THAPOKCHIA IIUHKA,
penieHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIre MeTaubl U UX COCTUHEHUSD.

XuMHUSA U OKPYKAIIasi cpeaa

BemectBa n Marepuaisl B MOBCEIHEBHOM )KM3HU YelIOBEKA. be3omacHoe Nenob30BaHue BEUIECTB U
XMUMHYECKUX peakuuii B ObITy. [IepBas moMOIIb MPH XUMHUYECKHUX 0KOTaX U OTPABICHUSX.

XuMHYecKoe3arps3HeHUeoKpyKarolencpeapl(peaenbHas J0MyCTUMAasIKOHIICHTPAIUSBEIIECTB,
nanee — [1/1K). Pons XxuMum B perieHur 3KOJIOTHISCKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHe0oOpa3lioBMaTepHaioB(CTEKII0,CIIIaBbIMETAIIOB, IOJMMEPHbIEMaTepHAaIbl ).

Meosrcnpeomemmnnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€W NMpU M3YyYEHUH XMMHUHM B 9 Kilacce OCYHIECTBISIETCS uepe3
HCII0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATUH, SBISIOUIMXCS CUCTEMHBIMU
JUISL OTJIEJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbBIE MMOHATHUS: HAyYHBIA (akT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3, CUHTES,
KIlaccU(pUKaus, NEPUOAUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT, MOAECIUPOBAHUE, M3MEPEHHE, MOJEb,
SIBJIICHUE, TAPHUKOBBIN 3D (DEeKT, TEXHOIOTHsI, MaTepUaIbl.

®duzuka: Marepus, aroMm, d3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIBI, PaJUOAKTUBHOCTD,
MOJIEKYNa, OJJIEKTPUYECKUI 3apsii, NPOBOJHUKH, TMOJIYNPOBOJHUKU, AUIICKTPUKH, (POTODIEMEHT,
BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHHWE BEIECTBa, Tra3, pacTBOpP, pPaCTBOPUMOCTD,
KpUCTAIIJIMYECKash pENIeTKa, CIJIaBbl, (pU3MUecCKWe BETUYMHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, TJIAHETHI, 3B€3/1bl, COHIIE.

buonorus: CI)OTOCI/IHTG?», JABIXaHHC, 61/10C(bepa, 9KOCUCTEMA, MUHCPAJIbHBIC y')IO6peHI/IH, MHKPOIJICMCHTBI,
MaKpO3JICMCHTBI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpAJbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAeMble, TOIIMBO,
BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI
JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOI'O 00I11ero 0Opa3oBaHUs JOCTUTAIOTCS B XOJ1€
oOy4eHHsT XMMHU B €IWHCTBE Y4YeOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPaJMLIMOHHBIMU POCCUMCKMMM COLUOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHU,
INPUHATHIMU B OOILIECTBE TMpaBUJIaMM M HOPMaMU TIOBEJIEHUS M CIOCOOCTBYIOT IIpoOLEccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AIUHI 00YUAIOIIUXCS.

JIM4HOCTHBIE PE3ybTaThl OTPAXAlOT T'OTOBHOCTh OOYYAIOLIMXCSI PYKOBOACTBOBATHCA CHCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMI U PaCIIMPEHHE ONbITA JAESITEILHOCTA Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) IlaTpnoTHYECKOTr0 BOCIIMTAHUSI:

LIEHHOCTHOTO OTHOIIEHMS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M Hay4YHOMY
HaCJIEUI0, TOHUMAaHMsI 3HAU€HUsI XMMHUYECKON HAyKU B JKU3HHM COBPEMEHHOIO OOIIECTBa, CIOCOOHOCTH
BIIJIETh JIOCTOBEPHOW HH(pOpMalueld O TMEepeloBbIX JOCTHKEHHUSX U OTKPBITUSX MHPOBOM H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHbBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) I'pa:k1aHCKOro BOCIIMTAHMS:

MIPEJICTaBJICHHS] O COLIMAJIbHBIX HOpPMax U MpaBUJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTM B  OOILIECTBEHHO TMOJE3HOW, YyueOHO-HCCIIeA0BaTeIbCKOM,
TBOPUECKON M APYrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JEATEIbHOCTU
IIPU BBINOJHEHUN Y4YEOHBIX, IO3HABATEIbHBIX 3a/ay, BBINOJIHEHHMM XUMHUYECKHX HKCIIEPUMEHTOB,
CO3/IaHUM y4YEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIOHHMAHHMIO M B3aUMOIIOMOILIM B IPOLECCE ITOH
y4eOHON JAEATeNbHOCTH, TOTOBHOCTH OIIEHHMBAaTh CBOC IOBEJEHHE M IOCTYNKH CBOMX TOBapHIIEH C
MO3UIIMK HPAaBCTBEHHBIX M NIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) lleHHOCTH HAYYHOTI'O MO3HAHUSL:

MHUPOBO33PDEHUYECKHE NPEACTABICHUS O BEIIECTBE M XMMUYECKOH pEaKIMM, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABJSIOIIME OCHOBY JUI IOHUMaHMsI CYIIHOCTH Hay4HOH
KapTUHbl MHpa, MPEJICTAaBICHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPA3BUTHUS IMPUPOIbI, B3aUMOCBS3AX
YeJioBeKa ¢ MPUPOAHOM Cpesloi, O POJIM XUMHUH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

[I03HABATEIbHbIE MOTUBBI, HAIIPABJICHHbBIC HA MOJIyYCHUE HOBBIX 3HAHUH MO XMMHH, HEOOXOAUMBIE
Ui OOBSICHEHUs HaONIONAaeMbIX IPOLIECCOB U SBJICHUHM, I03HABAaTENbHOM, HMH(OPMAIMOHHONH U
YUTATENICKOM KYJIBTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C y4yeOHBIMH TEKCTaMH,
CIPAaBOYHOMN JIUTEPATYPOH, TOCTYITHBIMUA TEXHUYECKUMU CPEACTBAMHU UH(DOPMAIIMOHHBIX TEXHOJIOTHif;

UHTEpeC K OOy4YeHMIO M [O3HAHUIO, JIIOOO3HATENIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caM000Opa30BaHUIO, MPOEKTHOM M MCCIEJOBATENILCKOM JEATENIbHOCTH, K OCO3HAaHHOMY BBIOODY
HaIpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ®opMHUPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU >KU3HHU, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370POBbIO, YCTAHOBKM Ha
3I0pOBbII 00pa3 *KHU3HH, OCO3HAHUE IOCIEACTBUI W HENMPUATHE BPEAHBIX MPHUBBIUEK (YMOTpeOsIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KypeHHsI), HEOOXOAMMOCTU COOJIOACHUS MpaBUil 6€30IaCHOCTU MPH OOpaeHUN
C XMMHMYECKHMHM BELIECTBAMU B OBITY M pealbHOM )KU3HH;

S) TpyAoBOro BOCIIUTAHMSA:

MHTEpeC K NMPaKTHUECKOMY U3Yy4eHHIO podeccuil U TpyJa pa3IudyHOro poja, yBaKeHHE K Tpyay U
pe3yipTaTaM TPYIOBOHM JIEATENBHOCTH, B TOM YHCIIE HA OCHOBE IPHUMEHEHHs INPEAMETHBIX 3HAHUHU IO
XMMUH, OCO3HAHHBIN BBIOOP WHIAMBHIYAIIbHOM TpPAaeKTOPUU MPOJOJDKEHHUS OOpa3oBaHHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CHOCOOHOCTM K XHMHUH, OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH,
yCHEIHON MnpodeccHoHabHOW AEATENIbHOCTH M pa3BUTHS HEOOXOAWMBIX YMEHHH, TOTOBHOCTb
aJlanTUPOBAThCS B MPO(ECCHOHANIBHOM cpene;

6) DK0JIOrHYEeCKOro BOCIIUTAHUS:



HKOJIOTUYECKH 11€1€c000pa3HOe OTHOIICHNE K MPUPOJIE KaK HCTOUHUKY JKU3HU Ha 3eMJie, OCHOBEeeS
CYIIECTBOBAHMS, IMOHMMAaHHE IIEHHOCTH 3J0pPOBOTO M 0e30macHoro oOpas3a >KW3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3NYECKOMY M TCUXHYECKOMY 30POBBIO, OCO3HAaHHE ILIEHHOCTH
coONOIeHUs TpaBUil 0E30IaCHOTO MOBEICHHs NMpU paboTe C BEIIECTBAMM, a TAKKE B CHTYALHUsX,
YIpOKarOWUX 340POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH TPUMEHATh 3HAHHs, MOJy4aeMble MpH HM3YYEHUU XHMHUH, JJIS peIIeHUs 3a1ad,
CBSA3aHHBIX C OKPYXKAIOWIEW IPUPOJHOU CPENOM, Ul IOBBILIEHUS YPOBHS JKOJIOTMYECKOM KYJIbTYpHI,
OCO3HAHMS TJI00ATHHOTO XapaKTepa AKOJOTUYECKUX MpOOJIIeM W TyTed WX pPEIIeHHs IMOCPEICTBOM
METOJI0OB XHMHH, SKOJOTHMYECKOIO MBIIUIEHHS, YMEHHs PYKOBOJCTBOBATBHCS MM B IIO3HABATEIBHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METANPEAMETHBIEPE3YJIbTATbBI

B cocrase MCTAIIPECAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMUMBIC IJIA q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA
oOI1IeHayYHbIe TTOHATHSA (3aKOH, TEOpHUsl, MPUHIIUII, THUIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U
Jpyroe.), KOTOpbIE€ HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeAMETax W TMO3BOJIAIOT Ha
OCHOBE 3HaHUU U3 3TUX NMPEAMETOB (HOPMUPOBATH MPE/ICTABICHHUE O LIEIOCTHONW HayYHOU KapTHHE MUDA,
1 YHUBEpCaJbHbIE yueOHbIE JIEHCTBUS (II03HABATEIbHbIE, KOMMYHUKATHBHBIE, PETYISTUBHBIE), KOTOPBIE
o0ecrieunBarOT (OPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIFHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHIO
y4eOHOU 1€ TEIbHOCTH.

IMo3naBaTeibHbIE YHHBEPCAJIbHbIE YUeOHbIE /1€ CTBUS
ba3oBble Jornueckue AeMcTBUA:

YMEHHUS HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHHUS MPU OCBOCHHWHM 3HAHWI: PaCKpHIBATH
CMBICJT XHMHUYECKUX TOHATHH (BBIACIATh MX XapaKTepHBbIC MPU3HAKW, YCTAHABIMBATH B3aMMOCBSI3b C
JIPYTUMHU TIOHSATHSMH), HWCIIOIH30BATh TMOHATUS JJIi OOBSICHEHHS OTAEIbHBIX (AKTOB U SIBJICHHM,
BBIOMPATh OCHOBAHHS W KPUTEPHUU IS KIACCU(PUKAIMN XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIIHH,
YCTaHABIWBATh MPUYUHHO-CIICJICTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3y4EHHUS, CTPOUTH JIOTHUYECKHE
paccyieHust (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH), IeJIaTh BBIBOJIBI U 3aKJIFOUYCHHS;

yMEHHE TPUMEHITh B TMPOIECCE TO3HAHUA TMOHATHS (MPEAMETHBIE M METamlpeIMETHEIE),
CUMBOJINYECKHE(3HAKOBBIC )MOJIEITH, UCIIOJIb3yeMbIE B XUMHH, TIPEOOPA30BHIBATH MTUPOKO MPUMEHSIEMBIC
B XMMHH MOJICJIbHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CMMBOJI 3JIEMEHTa), XuMHuueckas ¢hopmyia u
ypaBHEHHE XHMHYECKOW DPEAaKIMW — IPH PEIICHHH Y4eOHO-TIO3HABATEIbHBIX 3aJa4, C YY4E€TOM 3THUX
MOJICJIbHBIX TMPEACTABICHUM BBISBIATH M XapaKTepU30BaATh CYIIECTBEHHbIC IPU3HAKH H3Yy4aeMBbIX
00BEKTOB — XHMHYECKHX BEIIECTB W XHUMHYECKUX PpEAKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CJICICTBEHHBIE CBSI3U U IIPOTUBOPEUHUS B U3YyHAEMbIX MTPOLECCAX U SABJICHUSX.

Ba3oBble ucciienoBarebCcKHe JelCTBUS:

YMEHHME MCIOJIb30BAaTh MOCTABJICHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TaKXE B
KauecTBE OCHOBBI i1 (OPMHUPOBAHHUS THUIOTE3bl IO ITIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHUI;

npuoOpeTeHne OmbITa MO IUJIAHUPOBAHUIO, OpraHM3allid W TPOBEICHUI0 YYECHUYECKHX
SKCIEPUMEHTOB, yYMEHHE HAONI0JaTh 3a XOJOM IMPOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3ynbTat, (opMyaupoBaThb O0O0OIIEHHS ¥ BBIBOJABI IO pe3yiabTaTaM MPOBEICHHOIO OTbITA,
WCCIIeA0BaHUs, COCTABIISITh OTYET O MPOJICTIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHHE BbIOUpaTh, aHATU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIIHIO PA3IUYHBIX BUJIOB U (HOpM
MPEACTABJICHUS, MOJYYaeMYI0 U3 Pa3HbIX MCTOYHUKOB (HAYYHO-MOMYJSApHAs JUTEpATypa XUMHUYECKOTO
COJIepKaHus, CIIpaBOYHbIC MOCOOMs, pecypchl MHTepHETa), KPUTUUECKH OLIEHWBATh MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TMPUMEHSATh pa3IUYHble METOJbl M 3ampoChl MPU TOUCKE W OTOOpe HHPOpMAIH U
COOTBETCTBYIOIIUX JIAaHHBIX, HEOOXOJMMBIX JUIsI BBIIIOJIHEHUs Y4YEOHBIX W TMO3HABATENBHBIX 3a]1au
OTpENeNeHHOT0 THWIA, NPUOOpPETEeHHEe OmbiTa B 00JACTH  HKCIHOJB30BaHUA  WH(MOPMAIMOHHO-
KOMMYHUKATUBHBIXTEXHOJIOTUI,0BIIaICHUEKYIbTYPOUAKTUBHOTOMCIIOIb30BAHUSPA3INYHBIX



MTOMCKOBBIX CHCTEM, CaMOCTOSATEIHLHO BBIOMPATh ONTUMAIBHYIO (pOpMy mpencTaBieHus HHPOpMaLH U
WUTIOCTPUPOBATh pEIIaeMbIe 3aJauyd HECIOKHBIMH CXEMaMH, JuarpaMMaMM, JIpYTUMHU QopMamMu
rpaduku 1 UX KOMOUHAIMSMU;

YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBATH B MpOIecce YYeOHOM M MCCIe0BATENbCKON AEATEIbHOCTH
MHGOPMALMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHCTBA W TPAHCIOPTa HAa COCTOSHHE
OKpYKaroLEl NPUPOHON CPEIbI.

KoMMmyHukaTuBHbBIE YHUBepcaIbHbIe y4eOHbIe 1eHCTBHS:

YMeHust 3a1aBaTh BOIPOCHI (B X0/1€ AHANIOTa U(HMJIM) TUCKYCCUU)IIO CYIIECTBY OOCYK/IaeMOW TEMBI,
(bopMynHpOBATh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS MPEITI0KESHHON 3a1a4u;

YMEHHSI NPEACTABIATh IOJYYEHHBIE PE3yJNbTaThl IO3HABATEJIBHOM JEATENbHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTaX; JeJIaTh IPE3EHTALUI0 PE3yJbTaTOB BBINOJHEHHUS XUMHYECKOIO SKCIEPUMEHTA
(JrabopaTOpHOTO OIBITa, JIAOOPATOPHOW pPabOTBI TO WCCIICJOBAHHIO CBOWCTB BEMIECTB, YYCOHOTO
MIPOEKTA);

yMEHHSI Y4eOHOTO COTpYIHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HAaBaTENbHON H
HCCIIEIOBATENIbCKON JESITEIbHOCTH IMPU PEHICHUHM BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE ydyeTa OOMIMX
MHTEPECOB M COIVIACOBAaHUS Mo3ului (oOCykJeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE HITYPMBbI»,
KOOpJMHAIUS COBMECTHBIX JEWCTBUN, ONpPENEICHUE KPUTEPUEB IO OLEHKE KAauyeCTBa BBIOJHEHHOU
paboThl U ApYyTrHE).

PerynsiTuBHbIe yHUBepcabHbIe Y4eOHbIE NeliCTBUS:

YMEHHE CAMOCTOATEIBHO OMNPENENATh LEIu JACSITENBHOCTH, IUIAHUPOBAaTh, OCYILECTBIITH,
KOHTPOJHUPOBaTh U IpPU HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO JESATENbHOCTb, BBIOMpaTh Hamboiee
a¢hdexTuBHBIEC CITOCOOBI pelieHrs y4eOHbIX U TTO3HABATEIBHBIX 3a7a4, CAMOCTOSITEIIPHO COCTABIISATh HIIH
KOPPEKTUPOBATh MPEUIOKEHHBIN alrOpUTM JEMCTBUI IpU BHINOJHEHUH 33JaHHUIl C y4ETOM MOIYy4EHHUS
HOBBIX 3HaHUM 00 WH3ydyaeMbIX OOBEKTaX — BELIECTBAX U PEAKUUAX, OLEHMBAThb COOTBETCTBHUE
IIOJIyYEHHOTO pe3yabTaTa 3asBJICHHOM ILCJIM, YMEHHME MCIOJIb30BaTh W AaHAJIM3UPOBATH KOHTEKCTHI,
IIpeIaraeMble B yCIIOBUU 3aJaHUM.

MNPEJIMETHBIE PE3YJIbTATBI
B cocTaBe mpeaMeTHBIX Pe3ylbTaTOB MO0 OCBOCHHUIO 00SI3aTENIBHOTO COJIEp>KaHUs, YCTAHOBIEHHOTO
naHHOU (enepanbHOU pabouel MpOrpaMMOM, BBIIEISIOT: OCBOGHHBIE 00YUYAIOUIUMUCS Hay4YHbIE 3HAHUS,
YMEHHS ¥ COCOObI ACWCTBUM, crienuduyeckue s IpeaMeTHONH o0aacTu «XUMUs», BUABI A€ITEIbHOCTH
[0 TOJYYEHHUIO HOBOTO 3HAHMS, €ro MHTEPIpETaly, MpeoOpa3oBaHUI0 U INPUMEHEHHUIO B Pa3JIMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsIX.

K xoHIity oOydeHust B 9 kJiacce mpeaMeTHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:
pPacKpbIBaTh CMbBICI OCHOBHBIX XHMHYECKUX IOHSTHI: XUMUYECKUW 3JIEMEHT, aTOM, MOJIEKyJa, HOH,
KaTUOH, aHWOH, IPOCTO€ BEIIECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPUIIATEIBHOCTD,
CTENIEHb OKHCIICHHUS, XMMHYECKas peaklus, XUMUYECKas CBS3b, TEINIOBOW 3(PQeKT peakuuu, MoJb,
MOJISIPHBIA 00BEM, PACTBOP, IAEKTPOJIUTHI, HEATEKTPOJIUTHI, HICKTPOJUTHYCCKAS AUCCOIMAIINS, PEAKIIUH
WOHHOTO OOMEHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMMble M HEOOpATHMbIC PEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIE  PEAKLUH,  OKUCIUTEINb, BOCCTAHOBUTENb, OKHUCIEHHE U
BOCCTaHOBJIICHUE, aJUIOTpomusi, aM(OTEpHOCTh, XHUMHYECKass CBsI3b  (KOBaJeHTHAas, HOHHa,
MeTaJin4yeckasi), KpHUCTAJUIMYECKas PEIIeTKa, KOPPO3Us METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOU
peakuuu, npeaenbHo gonyctuMas konuenTpanus [1JIK BemecTsa;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMUMHUYECKUX IIOHATHA W IPUMEHATH OTU NOHATUS IIPU
OIIMCAHMU BEILECTB U UX PEBPALICHUN;
MCI0JIb30BaTh XUMHUYECKYI0 CUMBOJUKY JIJIsl COCTaBIeHUsI (DOPMYIT BEIIECTB U YPaBHEHUN XUMHUYECKHUX
peaKuuit;
OIPEAENATh BAJEHTHOCTh U CTEIEHb OKHUCIEHUS XMMHUYECKHUX JJIEMEHTOB B COCAUHEHMUSAX Pa3JIMYHOIO
COCTaBa, MPHHAUICKHOCTh BEIIECTB K OMNPEACTICHHOMY KJIacCy COeIWHEeHUuH 1o Qopmymnam, BHI
XUMHYECKOH CBsI3M (KOBAJICHTHAs, MOHHAS, METAIJINYECKasi) B HEOPTraHMUECKUX COCTUHEHHUSIX, 3apsi



MOHA 10 XUMHUYECKOW (opMmylie, XapaKTep Cpelbl B BOJIHBIX PACTBOPAX HEOPraHMYECKHX COCIMHEHUH,
TUI KPUCTAJUIMUECKOM PEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica Ilepuonnueckoro 3akona [I. M. MenneneeBa U 1€MOHCTPUPOBATH €r0 MOHUMAHMUE:
OIMCHIBATH M XapaKTepH30BaTh Tabmuunyo Gopmy I[lepuonnveckoil cucreMbl XMMUYECKHX 3JIEMEHTOB!
pa3nuyath MOHATHUS «TJIaBHAs moArpymmna (A-rpynmna)» u «mobounas noarpynna (b-rpymmna)», mansie u
OoJbIIE TEPUOJBI, COOTHOCHUTH O0003HAYEHUS, KOTOpbIe HMEIOTCS B TEPHOJMUYECKOW Talmuie, ¢
YHCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U 3apsj sapa, oluiee
YHUCJIO JIEKTPOHOB U PACIIPEACIICHUE UX 10 AJIEKTPOHHBIM CJI0sIM), OOBACHSTH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COEJIMHEHUH B IpejeiaxX MaJblX MEPUOJIOB U TJIaBHBIX MOATPYIIII C
Y4€TOM CTPOEHHMSI UX aTOMOB;

KJIacCH(UIMPOBATh XMUMHYECKHE JJIEMEHTHI, HEOPraHMYECKHE BEIIEeCTBA, XWMHUYECKHE pPEaKuuu (1o
YHCIy U COCTaBy YYacCTBYIONIMX B PEAKIMHU BEUIECTB, 1O TEIUIOBOMY 3((deKTy, 0 H3MEHEHHUIO CTEIeHeH
OKHCJIEHUS XUMUUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CreNU(PHUUECKNE XUMHYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB, NOJTBEP:K/1asi ONUCaHNE IPUMEpPaMH MOJIEKYJIIPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKIIUH;

COCTaBJISAITh YPaBHEHHUS HIIEKTPOJUTUYECKOW JUCCOLMALIMM KHUCIOT, IIEJoYed U COJel, MOJHblE U
COKpAILLCHHBbIE YpPaBHEHHUS peaKIUuii HOHHOrO OOMEHa, YPaBHEHMsI peakUui, MOATBEP)KIAIONINX
CYyIIECTBOBaHHE F€HETUUECKOM CBS3U MEX]y BELIECTBAMH PA3JIMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEAaKIMil MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO 0ajlaHca 3TUX peaKLnid;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH IPOTEKAHUS
XMUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

BBIYHCIIATE OTHOCHUTENbHYIO MOJEKYISPHYIO M MOJISIPHYIO Macchl BEIIECTB, MAacCOBYIO JOJIIO
XMUMHUYECKOTO 3JeMeHTa Mo (opMyJie COEIWHEHHUs, MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpE, MPOBOAUTH
pacyeThl MO YPAaBHEHUIO XMMUYECKON PEaKInu;

coOirofaTh mpaBuja MOJb30BAHUS XMMHMUYECKOH MOcynoil M 1abopaTopHBIM 00OpYIOBaHUEM, a TaKXKe
MpaBUJia OOpaIeHHs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO JIAOOPATOPHBIX
XMMHYECKUX OIBITOB MO MOJYYEHHIO M COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKHCIIOro
rasa);

MIPOBOJIUTh PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: PACIO3HABATh
OTBITHBIM TYTEM XJIOPUI-, OPOMHI-, MOIUI-, KapOoHaT-, pocdar-, cummkar-, cynbhar-, THIAPOKCU-
HMOHBI, KaTHOHBl aMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKHUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIIE€pPAallM¥ MBICIUTEIBHON JIE€ATEIbHOCTH — aHaJIM3 U CHHTE3, CpPaBHEHHUE,
000011eHIe, CUCTEMATH3AINIO, BBISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3€H — Ui U3Yy4EHUS! CBOMCTB
BEIIECTB U XUMUYECKUX PEAKIINii, €CTECTBEHHO-HAYUYHbIE METO/IbI M03HAHUS — HAOII0IeHNEe, U3MEPEHNE,
MOJENUPOBAHUE, SKCTIEPUMEHT (pEaIbHbII U MBICIICHHBIIA).

DopMbl KOHTPOJISA
KoHTpoib pe3ynbTatoB 00ydeHus: B cooTBeTcTBUM ¢ AaHHOM OIl mpoBoauTcs B popMe NUCbMEHHBIX U
HKCIEPUMEHTANIbHBIX PadOT, peANoaraeTcs NIpoBeAeHNe HTOTOBOM aTTecTaluH.

HToropasi arrecranus

JU1g oCyIiecTBIIEHUSI NTOTOBOM aTTecTanuy ucnob3yrorcst KMMsl, conepikanne KOTOPbIX OPUEHTHPOBAHO
Ha MPOBEPKY YPOBHsI YCBOEHUS 3HAHUIN U ONpeAesieTcss CUCTeMON TpeOOBaHUH K MOATOTOBKE BHITYCKHUKOB
OCHOBHOM IIKOJIBI. JTa CHCTEMA MHBAapHUaHTHA 110 OTHOLIEHHUIO KO BceM AercTByromuM OII mo xumum s
0011e00pa30BaTeNbHBIX OpraHu3aui. 3aJaHusl HTOTOBOM aTTEeCTAllMU BKIIOYAIOT MaTepuail OCHOBHBIX
pa3zienoB Kypca XUMHUH.
Pabora cocrout u3 aByx yacreil. Yacts 1 cogepxut 19 3aganuit ¢ KpaTKMM OTBETOM, TIOPAa3yMEBAIOIINUX
CaMOCTOSATENIbHOE (POPMYIIMPOBAHUE U 3aIIMCh OTBETA B BUJIE YUCIIA WIIH MTOCIIEA0BATENLHOCTH LUD.
Yactb 2 conepxut 5 3agaHuii: 3 3a4aHNs 9TOW 4acTH MOAPa3yMEBAIOT 3allUCh Pa3BEPHYTOTO OTBETA, 2
3aJJaHMs STON YaCTH MPENOJaraoT BHINOJIHEHNE PEaJbHOI0 XUMUYECKOT0 SKCIIEpUMEHTa U opopMiIeHne
€ro pe3yJIbTaToB.
KOHTpOIBHO-01IEHOYHBIE MaTepUaIIbI
BapuanT nucbMeHHO#N paboTh i1t uToroBoit arrecraiuu Ilpuitoaxenne 1.



TEMATHYECKOE IINTAHUPOBAHHME 9 KJIACC

Ne Tema Konuuecmeo | Konuuecmeo | Konuuecm
mem uacoe KP 6o IIP
bl
1 Knaccugukanuss XuMHUECKUX PeaKLnii 5 1
2 XHMMHUYECKUE PEAKIIMN B BOJHBIX PaCTBOpax 8 1 1
3 Hemeramner I[IV-VII rpynn u ux coenuuenus 30 1 4
4 Metaiuibl ¥ UX COCIUHECHUS 14 1 1
5 [lepBoHauanbHbIE CBEACHUS 00 OPraHUYECKUX 11 1
BEIIECTBAX
Hror 68 4 7
0
KanennapHo-remaTuyeckuii njian 9 kiace
HJara | Jara Coaep:xanne npumepnoii OOIIOOO (B
No | mman. | ¢akr. Tema ypoka peaakuuu nporokosa Ne 1/20 ot
ypoKa 04.02.2020 denepanbHOro yuedHo-
METOANYIECKOIO Oﬁ’be)]l/ll-leﬂﬂﬂ mo
0011eMy 00pa30BaAHUIO)
1.Knaccupurkanuss XuMmuyeckux peakumi (54)
1 OxucnuTeNnbpHO- Knaccudukamuss XUMHYECKUX peakuud 1o
BOCCTAHOBUTEIIBHBIE PEAKIINH pa3IuYHBIM NpPU3HAKAM: W3MEHEHUIO CTENEeHER
OKHUCIIEHHSI aTOMOB XHMHYECKUX 3JIEMEHTOB;
Oxucnutenb.  BoccranoBurens.  CyliHOCTh
OKHCIIUTEIBbHO- BOCCTAHOBUTENIBHBIX
peaKiuii.
2 TennoBsie 3 PeKThI TennoBoi 3pPeKT XUMUIECKUX PEAKITHIA.
XUMUYECKUX PEAKIUI [TonsiTre 06 9K30- M SHAOTEPMHUUECKHUX
peakuusx.
3 CKOpOCTh XMMHUUYECKUX PEaKIIUid [ToHsiTHE O CKOPOCTH XMMUYECKOHN PEaKINU.
@DaKTOpHI, BIUSIONINE HA CKOPOCTh
xumuyeckou peakuuu. [lonsarue o
KaTajau3aTope.
4 [IpakTuueckas pabora 1. U3yuenue
BJIUSIHUS YCIIOBUM ITPOBEICHUS
XUMUYECKUX PEAKLUN Ha €€ CKOPOCTh
5 O6patumsie peakiuu. [Tonsitue o
XUMUYECKOM PaBHOBECUU
2. XuMu4ecKkne peakiiuu B BOAHBIX pacTBopax (8u4)
6 CymHocTts nponecca
ANEKTPOIUTUYECKOMN
nuccoranuu. CteneHb DIIEKTPOIUTHYECKAST TUCCOLMALNS
JCCOLIMAIINN
7 Jluccormanus K1CIOT, DNIEKTPOIUTHI U HEINEKTPOJIUTHI. VIOHBI.
OCHOBAHUU U coJiel KatroHbl 1 aHHOHBI. DJIEKTPOIUTHYECKAS
JUCCOIMAIMS KUCIIOT, IIEeJI0Uel U coJen
8 CnaOble 1 cuIbHBIC
3eKTpoJuThl. CTeneHb DIEKTPOIUTHI U HEAJIEKTPOJIUTHL.
JMCCOLIMAIINN
9 Peakinu noHHOTO 0OOMEHa Peakuun nonHOTO 0OMEHa. Y ClloBUS

NPOTEKaHMs PEaKLIUi HOHHOTO OOMEHa.
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I'mpponus cosneit

11 [IpakTudeckas padora 2.
Pemrenne skcniepuMeHTaIbHBIX 3324 1. Kauecmsennvie peaxyuu Ha
o Teme "CBOMCTBa KHUCIIOT, UOHBL 8 pacmeope.
OCHOBAHMU U COJIEN KaK
3JIEKTPOIUTOB"
12 [ToBTOpEHue u 06001IeHNE IO TEMaM
"Knaccudukanus XuMHYECKAX peakiuii”
1 "XuUMHUYECKHUE pEeaKInu B
BOJHBIX pacTBopax”
13 Kontponbnas padora 1
3.Hemeranasl IV-VII rpynn u ux coenuHennsi(304)
14 [Tosoxk€eHre HEMETAIIIIOB B [TosokeHrne HEMETAIJIOB B MEPUOINYECKOMN
MEePUOANUECKOM CUCTEME XUMUYECKUX  [CHCTEME XUMHUUYECKHX HJIIEMEHTOB
bnementoB JI.1. MenneneeBa. O6mue  [[I.M.MenneneeBa. O0mre cBOMCTBA
CBOCTBA HEMETAJIIOB. HEMETaJIOB.
15 Xapakrepuctuka ['anoreHon ["anorensl: pu3znyeckne 1 XUMUUIECKHE
cBorictBa. CoequHEHHS TaJIOT€HOB:
16 2 XJIOPOBOAOPO/I, XJIOPOBOJOPOAHAS KACTIOTA U
17 XJIOpPOBOJOPOJ: MOJTyYEHHE U ee COJIML.
CBOICTBa
18 CoJsiHast KUCIOTa U €€ COJIU
19 [Ipaktuueckas padoTta 3. [TomydeHue
COJISTHOM KUCIJIOTHI U U3y4YCHHE €€
CBONCTB
20 XapakTepucTUKa KUCIOpoia u Cepa: pusnueckne U XUMHUYECKAE CBOMCTRBA.
CEpBL. CoenunHeHUs cepbl: CEPOBOIOPOA, CYIb(UIBL,
21 CBolicTBa U TPUMEHEHUE CEPbI okcubl cepbl. CepHasi, CEpHHUCTAs U
22 CepoBogopox. Cyiabhupl CEpOBOAOPOIHAS KUCIOTHI U UX COJIH.
23 Oxkcup cepol (IV). Cepaucras
KHCIIOTa
24 Oxkcun cepoi(VI).Cepnast
KHCIIOTa
25 [IpakTrueckaspabdorad.
Pemenne skcriepuMeHTANIBHBIX 3a7a4
o teme "Kucnopon u cepa"
26 XapakTepucTtuka azota u gocdopa. A30T: (hu3HUecKre U XUMUYECKHE CBOMCTBA.
dusnyeckue u Ammuak. Conu ammoHus. OKCUIBI a30Ta.
XUMHYECKUE CBOMCTBA a30Ta AzoTHas kucinota u ee conu. Docdop:
>7 ANMIAK dbuznyeckue 1 XUMUYECKHE CBONCTRA.
Coenunenus docdopa: okcua docdopa (V),
28 IIpakTuyeckaspaboTtas. [Tonyuenue opTodochopHas KHCITOTa 1 €€ CONTH.
aMMHuaKa u
HU3YyYEHHUE E€r0 CBOMCTB
29 Conu amMoHMS
30 A30THas Kuciora
31 Conu a30THOM KUCIOTHI
32 dochop
33 Oxcun pochopa(V).
dochopHast KUCIIOTA U €€ CONU
34 XapakTepucTHKa yriepoaa u KpeMHus. | Yriepo: pusnueckue u XMMUYeCKUE CBOMCTBA.

AnnoTtponus yriepoaa

AnnoTponus yriepoJja: aiamMas,

rpaduT, KapOouH, QyIICPEHBL.
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XHUMHUYECKHE CBOUCTBA
yriaepoaa. Aacopouus

CoenuHeHus yriaepojaa: OKCUIbl yriepoaa
(IDu(IV),yronpHas KucCiIoTa U €€ COJIM.

Kpemnuii u ero coennnenus.\10. Ilonyuenne

36 Oxkcun yranepona(Il) —yrapusiii ra3
= aMMUakKa 1 u3y4eHue ero cBoucTB.\11.
37 Oxkcun yranepona(IV)-yrinekucielii ra3 n
38 VYroJibHAsI KUCIOTA U €€ COJIU. OILYHCHIE YIIISKHCIOTO
raza v U3y4eHue ero CBOUCTB.
KpyrosopoT yriiepoaa B mpupojie
39 [Ipaktuyeckas padora 6. [lomydyenue
okcuna yriepona(lV) u usydenue ero
cBolicTB. Pacrno3HaBanue kapOOHATOB
40 Kpemumnii. Oxcun kpemuusi(I1V)
41 Kpemuuesas kucnora u ee conu. CTekio.
IlemenT
43 [ToBTOpeHUe U 0000IIEHNE 11O
HeMeTaiaM
44 KountponsHas padora 2
«Hemeramibny
4.MetamnbiuuxcoeauHenusi(14)
XapakTeprucTUKa METAIIJIOB [TonoxxeHne MeTauIOB B  MEPHUOAMYECKON
45 HaxoxIeHre MeTaioB B IPHPOJIE 1 cucremMe  XuMudeckux  anementoB  J.M.
06IIMe CIIOCOOBI UX TIONTyYECHHs MenpneneeBa. Metaisl B IpHUpojAe U 0OImIne
46 I O S E e DOl CHOSO6BI ux nosyuenus. Obmue usnyeckue
DITeKTPOXMMHYECK T psiyt Hanpsokernii | CBOMCTBA  METaIlIoB. OO0mue XUMHUYECKHE
METAITOR CBOTICTBA METAJIIOB: PEAKINH € HEMETAIIaMIL,
47 CriaBbl KHUCJIOTaMHU, COJISIMU. DJIEKTPOXUMUYECKUH Psifl
HalpsDKeHU meTtauioB. lllenounbie MeTasl
48 IllenoynbIe METAIIIBI
_ u ux coequnenus.  lllenouHozemenbHbIe
49 Maruuii. Illenounosemenpreie METaUTBl W WX COCIUHCHUS. AJTFOMUHUIL.
MCTaJLIbI AMQOTEPHOCTE  OKCHMJA W THAPOKCHA
50 BaxHenme coeiMHeHNUs KalbIHs. amomunus. Xenezo. CoequHeHns kKele3a U UxX
JKecTkOCTb BOZIBI CBOMCTBA: OKCH/bI, THIPOKCHABI M COJH
51 ATIOMHUHUN xenesa (I u I10).
52 Baxueiinme coeqnruenus
QITIOMHHUSL.
53 XKeneso
54 CoenuHeHUs XKene3a
55 [IpakTnyeckasgpabora’y. 1.Pemiennie 3KCHepUMEHTANbHBIX 3a7ad IO
Pemenne skcriepuMeHTANBHBIX 3a7a4 TeMe «MeTalljIbl U UX COCAUHEHHUSD.
no teme "MeTtamib"
56 [ToBTOpEeHue u 0600IIeHKE IO MEeTaJIaM
57 KonTponbHas pabota 3
S.I1epBoHavanbHbIecBeAeHUsIO0Oprannyeckuxsemecrsax(114)
58 Opranuyeckasi XUMUs [TepBoHauyanbHbBIE CBEIEHUS O CTPOCHUU
59 TIpeienbHble(HACILIEHHbIE) OpraHUYECKUX BEIIECTB. YTIEBOJAOPOIbIL:
YTJ1€BO/IOPO/IBL MeETaH, 3TaH, STUJICH. I/ICTOLIE{I/IKI/I 5
YIIEBOAOPOIOB: MPUPOIHBIN Ta3, HE(PTh, yrob.
60 HenpenensHble(HEHACHIIIICHHBIE) Kucnopoacomepanie
JHICBOAOPOARL COEIMHEHUS: CHUPTHI(METAHOJI, dTAHOI,
61 ITonmumepst [JIMLEPYH), KapOOHOBBIE KUCIOTHI (YKCYCHAs




62

[Ipon3BogHBIE YTIIEBOAOPOIOB.
Crniuptsl

KHCJIOTa, aMUHOYKCYCHAs KHUCJIOTa,
CTCaprnHOBAaA U OJICMHOBAA KI/ICJIOTBI).

63 KapOoHoBbIe KUCIOTHI. CIIOKHBIE
hupsl. Kupsl
buonornuecku BaxkHbIC

64 YTIeBo/IbI BEIECTBA: JKMPBI, [TI0K03a, GEIIKH.
65 AmvuHOKHCIOTHL. benkn. Xumudaeckoe XHMUYECKOE 3arps3HCHUE OKPYKAIOIICH Cpeibl

3arpsi3HEHUE H €TI0 IIOCIICACTBUA.

Oxkpyxaromieit cpeibl 1 ero

MIOCJIE/ICTBUSL.
66 [ToBTOpEeHue u 0600111IEHNE U3YUYEHHOTO

B 9 Knacce.
67 [ToBTOpEeHue 1 060011IEHNE U3YUYEHHOTO

B 9 Kiacce.
68 Wrorosas koHTposbHas paboTa 3a Kypc

9 kiacca




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
« Xumus. 9 kimacc : 6a3oBeiit ypoBeHb ,I'abpuensa O.C., Octpoymon U.T".,
CnankoB C.A..- 5-e u3zn., nepepad.-Mocksa :«IIpocsemenne»,2023.

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI IJ1S1 YUYUTEJISA
« Xumus. 9 knacc : 6a30Bbiid ypoBeHs I 'abpuensu O.C., Octpoymon WN.I'.,
CnankoB C.A..- 5-e u3zf., nepepad.-Mocksa :«IIpocsemienne»,2023.

JONMOJIHUTEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYHEHUKA
« Xumus. 9 xknacc/Pynzutuc I'.E., ®enpaman @.I"., AkunoHepHoe o011ecTBO
«3narenscrBo «lIpocsemenue»

METOANYECKHUE MATEPUAJIBI U151 YAUTEJIA

. IIporpamma kypca xumun uig 8—9 ki1accoB 0011e00pa30BaTeNbHBIX
yupexaenuii (aBTopsl O. C. IN'abpuensn, C. A. Cnaakos).

[E—

[\9)

. PaGouas terpanp. 9 knacc (aBropsl O. C. I'abpuensn, C. A. CrnankoB).

W

. Terpanb 1151 1a0OPATOPHBIX OIMBITOB M MPAKTHYECKUX PadoT. 9 Kiacc
(aBTopsl O. C. I'abpuensH, U. B. Akcénosa, . I'. OctpoymoB).

4. XuMmus B TecTax, 3ajadax 1 ynpaxxuenusx. 9 knacc (aBropst O. C.
INabpuensn, Y. B. Tpuryouax).

5. Xumus. 8 kinacc/Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe 00I1eCTBO
«3narensctBO «IIpocBenienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. Poccuiickas snekTpoHHas 1mkodia. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xku3ub»io - https://hij.ru/

4. Xypuan " 1 centsiopsa" - https://1sept.ru/

5. Uudoypok - https://iu.ru/video-lessons

6. COOpHUK cTaTel 0 XMMUYECKUX 3JIEMEHTaX, UJUTIOCTPUPOBAHHBINA ONUCAaHUEM
3KCIIEpUMEHTOB. -http://www.periodictable.ru

KonmponvHo-oyenounvie mamepuansi Ipunoxenne 1



Bapuanm nucvmenno pabomul 015 UmMo2080t ammecmayuu
Yacmeo 1

JleMOHCTpallMOHHBIA BapHaHT OI' D 2024 1. XMMH, 9 kmace.  4/22

Yacte 1

Omeemom k 3a0aHuam 1-17 aenaemca yu@ppa uau nocie006amendbHOCHIb
yugpp (uucen). Omeemsl CHAUANA YKAHCUME 6 MEKCHE padomsi, a 3amem
nepenecume 6 BIIAHK OTBETOB Ne 1 cnpasea om  Homepa
COOmMEemcmeyouiezo 3a40aAHUA, HAUUHAA C NepPeoll KIemouKu, 6e3 _npoodenos,
3anamsix_u_Opy2ux_OONOJHUMETbHbIX CUME0.106. Kaxcoyro uyugpy nuwiume
6 OmMOEeIbHOU KIemouKe 6 COOMEEeMCMmeun ¢ NPUBCOEHHBIMU 6 OaHKe
oopasuyamu. Hugper 6 omeemax wna 3aoanusa 4, 9, 10, 12, 15, 17 mozym
noemopAmsCA.

[I' Brrbepure 1Ba BBICKA3BIBaHIN, B KOTOPEIX TOBOPHICS O JKejle3e KaK XIMHIYeCKOM
3JIeMeHTe.

1) ZKemne3o pearupyet ¢ XJIOpOM.

2) JKeie3o OBICTPO piKaBeeT BO BIA’KHOM BO3IyXe.

3) Iluput sBIsgeTCA CBHIPBEM IS MOIydeHHs Kees3a.

4) T'emormoOmH, comepsKamliil JKee30, IepeHOCHT KICIOPOJI.

5) B cocTaB p;KaBYHHBI BXOIUT JKeJIe30.

3ammminre HOMEpa BBI6paHHI>'IX OTBECTOB.

OtBeT:

III Ha l'IleBeIléHHOM PHICYHKE u306pa>1<ena MOIOeIp sAOpa aToMa XIMHIYEeCKOIro
3JIEMEHTa.

’ (+) — npoToHbI

O = HeVlTpOHbI

3ammmuTe B Tabmnmy Homep mepnona (X), B KOTOpOM JaHHBII XIMHYECKHIH
3JIeMeHT pacmoiokeH B Ilepnomideckoil cucreme /[I.I1. MeHnemeeBa, H HIICIO
311eKTpoHOB (Y) BO BHEIIHEM 3JIeKIPOHHOM cJioe ero atoMa. (s 3ammcH oTBeTa
HCTIOIB3yIiTe apabckie HHQPEL)

XY

OTBeT:

©2024 PegepampHaz cxyxda 0 Hag30py B chepe odpazoBaHHA H HAYKH




JeMOHCTpalHOHHBIH BapHaHT OI'3 2024 1.

Pacmononte XuUMI9ecKIe IeMeHTHl
1) cepa 2)xmop 3) docdop
B IIOPSIIKE YBEIHMYEHNS HX 3JeKTPOOTPHIAaTeIBHOCTIL.

XVMUS, 9 xmace.  5/22

3ammure HOMEpa 3JIEMEHTOB B COOTBETCIBYIOIIEM IIOPAIKE.

OTtBeT:

VcTaHOBHTE COOTBETCTBIE MEKIAY (POPMYIIOIN COSMIIHEHI I CTENIEHBIO OKHCIIEHHS
a30Ta B 3TOM COeJNHEHHH: K KayKI0Il MOo3HIIH, 0003Ha9eHHOI OYKBOII, moadepure
COOTBETCTBYIOIIYIO MO3HIIII0, 0003HaYeHHYIO HII(POII.

OOPMYVIJIA COEAITHEHIIA
A) HNO; 1)
B) N,O 2)
B) NH; 3)
4)

CTEIIEHDb OKIICJIEHIIA A3OTA

3ammre B Ta0mIy BEIOpaHHEIE IIIQPET IO COOTBETCTBYIOMIIIMII OYKBaMIL.

A

b

B

OTBeT:

113 npeu10KeHHOTO IIepedHs BEIOepHTe /1Ba BeNIeCTBa C HOHHOII CBA3BIO.

1) CaO
2) PCl;
3) BI'Z
4) LizN
5) HS

3armmmure HOMEpa BHGpaHHHX OTBETOB.

OTtBeT:

©2024 degepansHas ciryxda 10 Hag30py B cdhepe 00pa3oBaHHA H HAYKH




JeMOHCTpalMOHHBIA BapHaHT OI'3 2024 1. XUMMA, 9 knace.  6/22

Kakiie nBa VIBEPKOCHUA SABJIAROTCA BEPHBIMH U1 XapaKTEPHCTIIKH aJTFOMIIHIIA
1 HeBEePHBIMH VI XapaKTePHCTHKH MarHus?

1) Ha BHenrHeM >HepreTHYecKOM YpOBHE aTOMa HaXOJINTCS OJHH 3JeKTPOH.
2) DIeKTPOHEI B aTOME PACIOI0KEHBI Ha TPEX 3IEKTPOHHEBIX CIIOX.

3) OTHOCHTCS K IIETOYHBEIM MeTallIaM.

4) XimMmdeckmil 3eMeHT o0pa3yeT aM(pOTEepHBII OKCII.

5) MakcimanbHas cTeleHb OKICIIeHHA 3TOro IeMeHTa paBHa +3.

3amumnTe HOMEpa BBIGpaHHBTX OTBETOB.

OtBeT:

II3 IIPEIIIOKECHHOTO IIEPETIHA BEIIECTB BBIGele’I‘ € KIICJIOTHBIII OKCH/J II OCHOBAHIIEC.

1) CO
2) Mg(OH),
3) SO,

4) NaClO,
5) Al(OH);

3anumnTe B IIOJIE OTBEeTa CHadalia HOMEP KIICJIOTHOI'O OKCIIJa, a 3aTeM HOMEp
OCHOBAHIIA.

OtBeT:

Kakiile 1Ba BemecTBa H3 IPEIIOKEeHHOIO IIepe9HA BCTYIIAKOT B PEaKIIIo
C OKCHIOM aJTFOMHHNA?

1) Cu(OH),
2) HNO;
3) 0,

4) Be(OH),
5) Na,O

3ammmnTe HOMEpa BBI6paI—IHLTX OTBETOB.

OtBeT:

©2024 degepampHas CIIyk0a 0 HAag30py B cdhepe 00pa3oBaHHA H HAVKH
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JeMOHCTpalHOHHBIH BapHaHT OI'D 2024 1. XUMMS, 9 xtace.  7/22

VCTaHOBHTE COOTBETCTBHE MeXKIy pPearupyOIINMI BelIeCTBaMH I IIPOJTyKTaMII
HX B3aHMOJEICTBHA: K KaXKIOI IO3HINH, 0003Ha4eHHOII OykBOIl, moxbepure
COOTBETCTBYIOIIYIO TO3MUIII0, 0003HAYEHHYIO III(POIl.

PEATTIPVIOIIIIE IIPOJTYKTBI
BEII[ECTBA B3AIIMOJIEIICTBILA
A) S+ H2SO4(xom1,)“'> 1) » SO, + H;
B) K,S +HySOupp—> 2) —» S0, +Hy0
B) HS+S0,— 3) 5 K,S0,+H,S
4) - K,S04+S0,+ H,O
5) -5 S+H0

3ammunTe B TaOIHITY BBIOpaHHBIE MHGPEI IO COOTBETCTBYIOIIIMI OYKBaMII.

A|B|B

OT1BeT:

VCTaHOBHTE COOTBETCTBIIE MEKIY BEHIECTBOM II peareHTaMH, ¢ KOTOPBIMI 3TO
BEIIECTBO MOXKET BCTYNAaTh B pPeaKIIo: K KaXIOH HO3HIHH, 0003HauYeHHOI
OYKBOI1, TOI0EpHTe COOTBETCTBYIOLIYIO ITO3MIINIO, 0003HAYeHHYIO (P OIL.

BEIIECTBO PEATEHTHI
A) C 1) O,, H,SO, (xoHiI.)
B) AlLO; 2) Mg, AgNO; (p-p)
B) CuCl, 3) KOH (p-p), HCI (p-p)

4) Nz, KQSO-4 (p-p)

3amimuTe B TaOIIITY BEIOpaHHEBIE I PEI IIOJ COOTBETCTBYIOIINMII OYKBaMII.

A|B|B

OTtseT:

©2024 depepansras ciayxba 10 Hag3o0py B chepe 00pazOBaHHT H HAVKH




JleMOHCTpalHOHHBIHA BapHaHT OI'D 2024 1. XMMMA, 9 kmace.  8/22

II3 mpeUIOKEHHOTO IlepedHs BEIOepHTe JBe OKHCIHTEIbHO-BOCCTAHOBHTEIBHEIE
PpeaKIIII.

1) pa3zmoxeHHe IHIPOKCHIA IITHKA

2) pa3noxeHne HuTpata Mean(Il)

3) B3amMogeiicTBHe okcnga cepri(IV) 1 oxcma dapus
4) B3anMOIeIICTBIE YyTapHOIo ra3a H KHICIOpoaa

5) B3amMoJelCTBHE OKCHJIA IIIHKA I CEPHOIT KHCIOTHI

Sammmmire HOMEpa BI:JGpaHHLIX OTBETOB.

OtBeT:

VCTaHOBHTE COOTBETCTBIE MEXKIY PpEarupyroIIIMH BeIIeCTBAMH I MPH3HAKOM
MIPOTEKAOIIEl MeXXIY HIMH PeaKIIII: K KaKI0il MO3MINH, 0003Ha9eHHOII OYKBOIL,
oadepuTe COOTBETCTBYIOMIYIO MTO3MIINIO, 0003HaYEeHHYIO NP OIL

PEATTIPVIOIIIIE BEIIITECTBA ITPII3HAK PEAKIIIIII
A) FeCl; (p-p) u NaOH (p-p) 1) BeImanmenne Gexoro ocaigka
B) FeSO, (p-p) u Ba(NO3), (p-p) 2) BeImajgeHne Oyporo ocajaka
B) FeS u H,SO, (p-p) 3) BEIIaJZIeHHe Cepo-3eJIEHOr0 ocaaKa

4) BpIJeNEHIIE Ta3a

3ammmnTe B TaOMHIY BEIOpaHHBIE HIGPHI IO COOTBETCTBYIOIIIIMI OYKBaMI.

A B |B

O1BeT:

©2024 PepgepampHas cayx0a 1o Hag20py B cdhepe 00pazoBaHHA H HAYKH
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JeMOHCTpalMOHHBIH BapuanT OI'S 2024 r. XYUMHA, 9 xknace.  9/22

Bribepure aBa BemecTBa, IPH MOMHOI JHCCOIHAIINI | MO KOTOPEIX 0OpasyeTcs
2 MOJIb aHIHOHOB.

1) sHuTpaT Marsnsa
2) rugpoxcux dapus
3) XJopuJx HaTpHA
4) docdat kams

5) cymbdart HaTpHA

3armmmnure HOMeEpa BBIGpaHHBIX OTBETOB.

OTtBeT:

BI:IGeleTe ABa IHICXOJHBEIX BEIIIECCTBA, B3aIIMOI[erICTBII}O KOTOPBIX COOTBETCTIBYET

coxpamém{oe HHOHHOE ypaBHeHne peaKmm
2. -
Ca” + SO;~ = CaSO0;

1) CaO
2) Ca
3) CaCly
4) K,SO;
5) H,SO;
6) SO,

3ammmnure HOMeEpa BBI6paHHBIX OTBETOB.

OTtBeT:

VCTaHOBHTE COOTBETCTBIE MeXKIy CXeMOIl Iporecca, IIPOHCXOJSAIIEr0
B OKIICIHTEIbHO-BOCCTAHOBHTEIPHOI peakilHI, H Ha3BaHIEM 3TOro IIpolecca:
K KaxJIOoIl Io3mummn, o0O3HadeHHON OYKBOI, IoadepHTe COOTBETCTBYIOIIYIO
TTO3HIINIO, 0003HAYEHHYIO IH(POIT.

CXEMA ITPOILIECCA HA3BAHIIE ITPOIIECCA
A SZg0 1) oxunciaeHune
B) H_)_o — 2H" 2) BOCCTaHOBIIEHIIE

B) Cr'® —» cr?

3ammure B TaOIIIy BEIOpaHHEIe IHI(PET ITOJT COOTBETCTBYIOIIIMII OyKBaMIL.

A|B|B

O1BeT:

©2024 depepansHas CIyxOa 10 HAO30pY B chepe 00pazoBaHHA H HAVKH
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JeMoHCTpauHOHHBIA BapHaHT OI'3 2024 1. XMMMUS, 9 xrace.  10/22

113 mepednCIeHHBIX CYKISHIII O IpaBHIaX pabOTel ¢ BemecTBaMH B IIKOJIBHOI
nmabopaTopHi I OBITY BEIOepHTE BepHOe(-bIe) cyKaeHne(-5).

1) Xiop MOXHO IOJTydYaTh TOJIBKO B BEITSKHOM IIKady.

2) Ilpn mNpHTOTOBIEHHH pacTBOpPa KICIOTEI KOHIEHTPHPOBAHHYIO CEpHYIO
KIICJIOTY NpPIUIHBAIOT K BOJE.

3) Ilpu HarpeBaHHH pacTBOpa MPOOHPKY C IKIIKOCTBIO JepiKaT CTPOro
BEPTHKAJIBHO.

4) PaboTy ¢ eZKIIMI BelecTBaMII ClIeyeT IIPOBOIITE B Pe3NHOBEIX IlepIaTKax.

3ammmuTe B II0JIe OTBETa HOMep(a) BepHOT o(-bIX ) CYKIeHHs(-11).

OrtBerT:

YCTaHOBHTE COOTBETCTBHE MEXKIY ABYMS BeIleCTBAaMII I peaKTHBOM, C IIOMOIIBIO
KOTOPOTO MOJKHO pa3iIMHTh 3TH BellecTBa: K KakIOIH ITO3HINMNI, 0003HAa9eHHOI
OYKBOIL, T010epHTe COOTBETCTBYIOMIYIO ITO3HINI0, 0003HAYEHHYIO I (POIl.

BEIIECTBA PEAKTIIB
A) KCl u K,Si03 1) NHyNO;
E) KgCO_?, IILigCO_}, 2) HCl
B) Na,SO,u NaOH 3) MgO

4) K;POy

3anmmnTe B TaOMHITy BEIOpaHHEIE HHQPE 10T COOTBETCTBYIONIIMH OYKBaMII.

A|B|B

OTtBeT:

©2024 e pepampras ciryx0ba 1o Hag20py B cdhepe 00pazOBaHHA H HAYKH
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JeMoHCTpal oHHBIH BapHaHT OI'D 2024 1. XVIMUA, 9 kmace.  11/22

Omeemom K 3a0aHuam 18, 19 aenaemca uyenoe 4ucI0 uIU KOHEUHAA
odecamuunan opoods. Omeemsl CHAYANA YKAMCUNIE 6 MEKCMeE PaADOmbl, @ 3amem
nepenecume 6 Bb/JIAHK OTBETOB Ne 1 «cnpasa om  Homepa
COOMEEen cCMEyoule20 3a0AHUA, HAUUHAA ¢ NePEoul Kiemouku. Kaxcosiii cumeon
nuwiume 6 OMOENbHOU K1emouKe 6 COOMEEN CMEULU ¢ NPUBCOEHHBIMU 6 DIAHKe
oopasyamu. Eounuyst usmepeHus Qusuueckux 6eauyuH 6 O1aHKe omeéema
YKa3s16ams He HYHCHO.

|

3aoanus 18 u 19 6s1n0aHAIOMCA € UCNOTB306AHUEM C/1€0YIOU{E20 MEKCM .

Optodocdar amomunns (pocdar amomunng, AIPO,) — 310 amroMuHIEBas colb
opTodocopHOIT KICIOTEL. ITa COb HallIa IIIPOKOe IpHMEeHeHHe B Me/IIIIHe
IIPH CO3aHNI IperapaToB JJIL JedeHIs 3a001eBaHInI Kemyaka. JlekapcTBeHHEIE
CpecTBa Ha OCHOBe (ochaTa ATOMHHHS HEITPATIBYIOT CONSIHYIO KICIOTY
B COCTaBe JKeIyI0YHOIO COKa I 0CHabisroT 6oneBsle omymeHns. OIIH MaKeTHK
TekapcTBeHHoro mpemapata ®ocdamorens coxepxur 3,2r  oprodocdara
QJIFOMITHIIAL.

Berncmnre MaccoByl om0 (B IpoleHTaX) amOMHHHA B opTodocdate
QIFOMHHHA. 3alHIIITe 9HCI0 ¢ TOYHOCTBIO 10 IeNbIX.

OT1BeT: %.

IIpu evinonnenuu 3aoanua 19 ucnonsiyiume 6eNUUUHY, KOMOPAA ONpPeOeneHa
6 3a0aHuu 18 ¢ yka3anHout 6 HEM CHENeHbI0 MOUHOCHIU.

19

3a BpeMA JICYCHIIA YCIO0BEK IIPHHSAI INECTh IIAKETIIKOB IIpeIiapaTa (I)OC(baJIIOI'eJIB.
Brrancmite Maccy (B rpammax) AJTFOMIIHIIA, KOTOpBIIvI IIOCTYIIIII IIPH 3TOM
B OpraHH3M 4Y€JIOBEKaA. 3aninmTe YICI0 ¢ TOYHOCTEIO JI0 LIeJIBIX.

OTBerT:

He 3adyoeme nepenecmu 6ce omeemsi 6 OaaHxk omeemoé Ne 1
6 COOMEEemMCcmMeuU ¢ UHCMPYKYUeEU N0 6bINOTTHEHUI0 PAGOm bl.

Ilposepvme, umoodst Kaxcosiii omeem 0bl1 3GNUCAH 6 CHIPOKE C HOMEPOM
COOMEemcmeyouie20 3a0AHUA.

©2024 depepansHas cryx0a 0 HaE30pY B chepe 00pa3oOBaHHI H HAYKH




JeMoHCTpallHOHHBIHA BapHaHT OI'D 2024 1. XVUMMA, 9 xnace. 12/22

Yacts 2

dna omeemoe na 3aoanus 20-22 ucnonssyume BJIAHK OTBETOB Ne 2.
3anuwiume cuauana Homep 3aoanus (20, 21 uau 22), a 3amem pa3eépHymviil
omeem K Hemy. Omeenisl 3anucsiéaime 4EMKoO U pa3dopuuso.

20

22

Icromp3yss MeTOn  HIeKTpoHHOro 0OamaHca, paccTaBbTe  KO3(QHIIEHTHI
B YPaBHEHHI peakIlHil, cXeMa KOTOpOoil

CrO; + NH; — Cr,O; + N>, + H,O

Onpenemn‘e OKIICIIHTECJIb I BOCCTAHOBHTIECIIb.

I[aHa cXeMa npeBpamemn"l:
Fe(NO3)3 2, Fe(OH)2 = X— Fe203

Hammnmite MoeKy/IspHBIE YpaBHEHHS pPeakilil, ¢ ITOMOIIBI0 KOTOPHIX MOXKHO
OCYIIECTBUTH yKa3aHHBIe IpeBpamleHHsA. 18 mepBOro IpeBpalleHHs COCTaBbTe
COKpaIIEHHOE IIOHHOE YpaBHEeHIIe peaKIIii.

ITocite mporycKaHNA Yepe3 pacTBOpP T'HIPOKCHJIA HATpHA 2,24 1 CepHHCTOro rasa
(ry.) momyqrum 252 T pacTBOpa cyiIbdHTa HaTpHA. BEMIICINTEe MAaCCOBYIO IOIIO
COJII B TIOTy9€HHOM PacTBOpE.

IIposepsme, umobsl Kaxcoviit omeem 011 3ANUCAH PAOOM C HOMEPOM
Ccoomeencmeyoule20 3a0aHUA.

©2024 PepgepamHas cayx0da 0 Hag20py B cdhepe 00pazoBaHHg H HAYKH




JeMOHCTpalMOHH B BapHaHT OI'D 2024 1. XVIMHUSA, 9 xnace. 13 /22

Hpamuqecxaa YacThb

IIpouumaime mexcm u 6stnoaHume 3a0anus 23 u 24.

Hna omeema na 3adanue 23 ucnonssyume bBJIAHK OTBETOB Ne 2. 3anuwiume
CHauana Homep 3a0anus (23), a samem pazeépHymsiii omeem Kk Hemy. Omeem
3anucsiéaime Y€MKo u pazoopuueo.

3aoanue 24 evinonHaume moaskoe noo HadawoeHuem 3Kcnepmos. Ilpu
661N OTHEHU U 300AHUA 24 U CPasy NOcie 6bINOTHEHUA MONCHO O0enams 3anucu
6 UEPHOGUKE, NOC/IE Ue20 HYHCHO 6EPHYMBCA K 6bINOJHEHUI0 OPY2UX 3A0aAHUN
IK3AMEHAUUOHHOU PAGOM I 00 MOMEHNMA OKOHUAHUA IKIAMEHA.

JaH pacTBOp cyinbdaTa MarHmus, a Takke HaOOp CIIeIYIONIIX peaKTHBOB: IIIHK;
COJNSHAs KICJIOTa; PacTBOPHI TIJPOKCHJIA HATpHsA, XjIopnjaa Oapmns I HHIpaTa
KaJIs.

23

24

Ilcmome3yss TOMBKO peakTHBEl N3 TPHBEJEHHOTO IepedHsd, 3allHIINTe
MOJIEKYJIApHEIe YpaBHEHIS IBYX peakIHil, KOTOpbIe XapaKTepH3YIOT XIMIIecKIe
CBOIICTBA CyIb(paTa MarHus, I« VKaXHTe MPIBHAKH HX [OPOTeKaHHS
(HamrdIIe/OTCYTCTBHE 3amaxa y rasa, IBeT 0cajKa IUIH pacTBopa).

O3HaKoMsmecs ¢ UHCMPYKYUEU No 6sINOTHEHUI0 3a0aHuA 24, npunazaemou
K 3a0anuam KHM.

Coobuiume op2aHu3amopy 6 ayoumopuu o0 céoeil 20MoeHOCMU NPUCHYRUMb
K 661N O0JIHEHUIO 300aHUA 24.

Iloozomossme nabopamoproe 060pyoosanue, He0OX00UMOe 011 NPOEEOCHUA
IKCnepumMenma.

ITpoBemuTe XIMHIYeCKHe peakIHH MeXIy Cyab()aToM MarHHs H BBEIOpaHHBIMII
BeNIeCTBAMH B COOTBETCIBHH C COCTaBJI€HHBIMH YpaBHEHHSAMH peakIIl,
coOmronas TIpaBHiIa TeXHHKH Oe30IacHOCTH, NpHBeIEHHBIE B HHCTPYKIIII
K 3agaHmro. [IpoBeprTe, MpaBHIBHO I YKa3aHE B OTBETe Ha 3aJaHue 23 NpH3HaKI
npoTekaHns peakmmi. IIpnm  HeoOXODHNMOCTH — JONONHHTE  OTBET  ILIH
CKOppeKTHpYIITe ero.
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CHcTeMA OLeHHBAHHS YK3AMeHAIIHOHHOH PAOOTHI 0 XHMHH
Yacts 1

IIpaBnIsHOE BHITOHEHNE KaKaoro n3 3amanmi 1-3, 5-8, 11, 13-16, 18, 19
ounennBaercs | Oamwrom. 3amaHme cUNTaeTcs BBIIOJHEHHBIM BEPHO, €CIH OTBET
3amicaH B Toil popMe, KOTOpasi yKa3aHa B HHCTPYKIIHI IO BEITOTHEHIIO 3aIaHII,
1 TIOJTHOCTBIO COBIIAJaeT C 3TAaJTOHOM OTBETA.

IIpaBIUTEHOE BEITIONHEHHE Kaxaoro m3 3agammi 4, 9, 10, 12 u 17
oneHnBaercs 2 OamwraMmiL 3aJaHIe CUNTAeTCA BBIIONHEHHBIM BEpPHO, €CIIH OTBET
3amIcaH B TOIl popMe, KOTOpas yKa3aHa B HHCTPYKIIHII 110 BEIIOTHEHHIO 3aaHIIA,
1 IIOJTHOCTBIO COBIIAJIaeT C 3TAJIOHOM OTBETA: KaKIBII CIIMBOJ B OTBETE CTONT Ha
CBOEM MecCTe, JIIIIIHIE CHMBOJBI B OTBETE OTCYICTBYIOT. BricTaBisercs | Oamr,
eclIn Ha Jr000il OIHOI TO3MININ OTBeTa 3allliCaH He TOT CHMBOJ, KOTOPHII
IpeACTaBIEH B 3TaJIOHE OTBeTa. Bo BceX IpYrHX ciydasX BeicTaBasgercs 0 6awios.
Ecim KOMHMYecTBO CHMBOJIIOB B OTBeTe OoibIle TpeOyeMOoro, BEICTABISETCS
0 ba;uTOB BHe 3aBHCHMOCTH OT TOrO, OBUIN JIII YKa3aHEl BCe HeOOXOIIMEBIE
CHIMBOJIEL

IIpu 3ammicn oTBeTOB Ha 3adaHuA 1, 6, 8, 11, 13, 14, 16 nopsiiok ciegoBaHHs
nudp B OTBeTe HEe IIMeeT 3HaUeHIIA.

Homep 3aganus | IIpaBuabHbii oTBeT | HoMep 3aganns | IIpaBHIBLHBIH 0TBeT
1 45 11 24
2 24 12 214
3 312 13 12
4 412 14 34
S 14 15 112
6 45 16 124
7 32 17 241
8 25 18 22
9 235 19 4

10 132
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Yactp 2

Kpn‘repnn OIeHHBAHHSA BBINOJHEeHHSA 3AJAHHH C paan'épny’rum OTBeTOM

IHcnome3ys MeTox SIeKIPpOHHOro 0OamaHca, paccTaBpTe KO3((HIIHEHTH
B YpaBHEHHH peakKllHH, cXeMa KOTOpOil

CI'O3 i NH3 —> CI'303 5 Ng i Hgo

0npenemn‘e OKIICIIITEIIb II BOCCTAHOBIITEIIb.

Cogep:kaHHe BepHOIO OTBeTA H YKA3AHHA 110 OIleHHBAHHIO Baaasl
(zorryckaroTest HHEIe ()OPMYIHPOBKH OTBETa, He HCKaKAIOIIHe er0 CMBICIIA)

DeMeHTHI OTBeTa:
1) CocTaBiieH 31eKTPOHHBII OaTaHC:
1|2Cr™+ 68 — 2Cr”
1|2N7 - 68 —» N’
2) VkazaHO, 9TO a30T B cTemeHH okmciaeHns —3 (mwm NHj) sBiasgercs
BOCCTAaHOBHTEIEM, a XpOM B cTemeHH okmciaeHns +6 (mwm CrO;) —
OKIICIIHTETIEM.
3) CocTaBiIeHO ypaBHEHIEe peaKIIH:
2C1'03 + 2NH3 = Cr203 + 3H20 =+ Ng

OTtBet HpaBIIJILHBTﬁ I I'IOJIHBII“I, BKJIIOYAET B ceOs BCe Ha3BaHHEIE BBIIIE 3
3JIEMEHTBI

HpaBIUII:HO 3aIllICaHbl ABa 3JIEMEHTAa OTBETa

HpaBIURHO 3alicaH OJIIH 3JICMEHT OTBETa

Bce sneMeHTEI OTBeTa 3aIlllICaHbl HEBEPHO I OTCYTICTBYIOT

WO =N

MaxcurtanvHwviii oanrn
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JlaHa cxema IpeBpameHHil:
Fe(NO;), — Fe(OH), — X — Fe,0;.

18/22

Hamummite MOJIEKYIIAPHBIE YPaBHEHUA peaKnm‘i, C IIOMOIIBK KOTOPBIX MOJKHO
OCYIICCTBITEL YKa3aHHBIC IIPEBPAIICHHA. I{J’Iﬂ IIEPBOTO IIpEeBpallICHHA COCTaBBTE

coxpaméHHoe HOHHOE YpPpaBHCHHE PCAKIIHI.

Coaep:kaHHe BEPHOI0 0TBETA H YKA3AHHS 10 OLeHHBAHHIO Bamwisl
(zomyckaroTcs HHBIE (POPMYITHPOBKH OTBETA, HE HCKAKAIOLIHE €r0 CMBICIIA)

DIIeMeHTHI OTBETa:

Hamicansl  ypaBHeHHS  peakliil, COOTBETCTBYIOIINE  CXeMe

TIpeBpaIIeHHIl:

1) Fe(NO;), + 2NaOH = Fe(OH), + 2NaNO;

2) 4Fe(OH), + 2H,0 + O, = 4Fe(OH)s;

3) 2Fe(OH); ——» Fe,0;3 + 3H,0

CocTaBIEHO COKPANIEHHOE HOHHOE YpaBHEHIIE TIEPBOTO IIPEBpaIleHIIs:

4) Fe’" + 20H = Fe(OH),

OTBeT NpaBHUILHEII I IOJIHBIII, COAEPIKIT BCE HA3BAHHEIE 2JIEMEHTHI 4

IIpaBIUTEHO 3aIIICAHEI TPH YPaBHEHIIS peaKIlHil 3

ITpaBIUTFHO 3aIMICAHbI JBAa YPaBHEHIIS peaKIli 2

[TpaBIUILHO 3aIICAHO OHO YPaBHEHIE PeaKIlil |

Bce ypaBHEHIIs peakIlil 3alIcaHsl HEBEPHO M OTCYTICTBYIOT 0
Maxcuatanvroiii 6ain 4

22

ITocne mporyckaHHS Yepe3 pacTBOP THAPOKCHIA HAaTpusA 2,24 71 CEepHUCTOro rasa
(H.y.) momyurumn 252 T pacTBOpa CyIb(NTa HaTpHs. BEMIICIITE MacCOBYIO JOIIO

COJIII B IIOJIYICHHOM pacTBOpe.

Conepmamie BE€PHOI'0 OTBeTA H YKA3AHHA II0 OIIeHHBAHHIO
(momyckarTcs HHBlE (POPMYIHPOBKH OTBETA, He HCKAKAaIOIIHE ero CMBICIIA)

Bamasl

DIIeMEeHTHI OTBETA:

1) CocTaBneHO ypaBHEHIE peaKIlH:

SO, + 2NaOH = Na>S0O; + H,O

2) PaccanTaHo KOJIHYECTBO BelIeCTBA CYJIb(HTAa HATPIHA, IMOTYIEHHOTO
B pe3yJbTaTe peaKIli:

n(S0O,) =V (S0,) / V,=2,24:224=0,1 moms

1o ypaBHeHHro peaxunu n(Na,SO;) = n(SO,) = 0,1 mons

3) OnpeneneHa MaccoBas JOJS CYIb(ITA HATPUS B pacTBOpeE:
m(Na,SO;) = n(Na,SO;) - M(Na,S03;)=0,1-126=12,6T

®(Na>S0O3) = m(NaxSO3) - 100 : m(p-pa) =12,6 - 100 : 252 =5%

OtBet I'IpaBIIJII:HLIIvI I l'IOJIHBIﬁ, COJEPIKIT BCEC HA3BAHHBIC 3JICMCHTEI

Hpamuu,no 3aIllICaHbl JBa II3 HAa3BaHHBIX BBIIIC 3JICMCHTOB

HpaBIIJILHO 3aIllicaH OOITH H3 Ha3BaHHBIX BBIIIC 3JICMCHTOB

Bce ni1eMeHTEI OTBeTa 3aIlmICaHBI HEBEPHO HJIH OTCYTCIBYIOT

Maxcuntanvuviii oann

WO |Ww
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JaH pacTBop cyiab¢ara MarHms, a TakkKe HaOOp CIeIYIOMINX peaKTHBOB: IIHK,
CONsAHAsA KICIOTa, PacTBOPHI TIUIPOKCHIA HATpHsA, XJIopHaa OapHs H HHTpaTa
KaIs.

23

Ilcmome3yss TONBKO peaKkTHBH 13 NPHBENEHHOTO IIepedHs, 3allHIINTe
MOJIeKYJIpHBIE YpaBHEHIS IBYX peakilHil, KOTOpEle XapaKTepH3yIT XIMIYecKie
CBOIiCTBA cynbdaTa MarHHsg, I« yKaXHUTe IPI3HAKH HX IIPOTeKaHHS
(Hamde/OTCYTCTBIE 3allaxa y rasa, IIBeT OcajKa IUII pacTBOpa).

Conepxca}me BEPHOIO OTBETA H YKA3aHHA IIO OLleHHBAHHIO Bbanasl
(momyckaroTcs HHBIe (POPMYIHPOBKH OTBETa, He HCKaKAONIHE ero CMbIC/Ia)

DJIeMeHTHI OTBeTa:

CocTaBiieHB! YpaBHEHIA OBYX peaKilil, XapaKTepH3yIONIIX XIIMITYecKIe
CBOIICTBa CyJab(haTa MarHus, H YKa3aHbI NPH3HAKH HX IPOTeKaHIIS:

1) MgS0O,4 + BaCl, = BaSO, + MgCl,

2) BeImazeHIe 0eIoro ocaaka;

3) MgSO, + 2NaOH = Mg(OH), + Na,S0,

4) BpImajeHIe 0e1oro ocaaka

Otget npammnmi’x I IIOJ'IHBTﬁ, COIEPKIIT BCEC HA3BAHHBIC 3JICMCHTEI

HpaBIIJ'ILHO 3alllICaHbl TPII 3JICMEHTa OTBETa

HpaBIIJI])HO 3aIllICaHbI JIBa 3JIEMCHTA OTBETa

HpaBIUI]:HO 3alllICaH OJITH 3JIEMCHT OTBETa

Bce ameMeHTEI OTBETa 3aIIICaHBI HEBEPHO I OTCYTICTBYIOT

N O =W

MaxcunanvHuiil oann
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ITpoBemnTe XHMIMECKHEe peakINHI MeXIy CyJabhaToM MarHHsS I BEIOpaHHBIMH
BeIIeCTBAMH B COOTBETCTBHH C COCTaBJICHHBIMHI YpPaBHEHHSMH peakIIHI,
coOmMomas MpaBIIa TEeXHHKH 0e30IacHOCTH, IpHBeIEHHBIE B HHCTPYKIIHI
K 3agaHmio. IIpoBeprTe, IpaBIIHHO JIH yKa3aHBI B OTBETe Ha 3afaHie 23 IpH3HAKI
npoTeKaHHs peakumil. IIpn  HeoOXOZHMOCTH  JONOJHHTE OTBET  ILIH
CKOPpEKTIpYIITe ero.

HHCcTpYKIHA N0 BBINOJIHeHHIO 3aJaHHA 24

BauMAaHHe: B ciIy4ae YXyAIIeHHA CAMOYYBCTBHS Iepel HAYAJOM ONBLITOB
HIH BO BpeMs HX BBINOJHeHHA O00S3ATeILHO COOOINHTE 00 3TOM
OPraHH3ATOPY B AYIHTOPHH.

1. Bel mpHCTyHAaeTe K BBINOJIHeHHIO 3aJaHHA 24. ]I 3TOro moiyqure J0TOK
c mabopaTopHbIM oOopymoBaHHEM I  peaKTHBaMH Yy  CIIeLHaIICTa
10 obecIedeH 0 TabOpaTOPHEIX paboT B ayIHTOPHIL.

2. IIpourtHTe emé pa3 nepedeHb BEIECTB, IPHUBEIEHHEII B TEKCTE K 3aJaHIAM 23
n 24, u ybenurecs (mo ¢opmyraM Ha 3THKETKax) B TOM, 4TO Ha BBEIJaHHOM
JOTKe HaXOJHTCS INeCTh YKa3aHHBIX B IepedHe BemlecTB (ILUIH HX pacTBOPOB).
IIpnn oOHapy’KeHHH HecOOTBeTCIBHS Habopa BeIIeCTB Ha JIOTKE IIepedHIo
BEINleCTB B YCIOBHI 3aJaHIIA COOOIIITe 00 5TOM OpraHH3aTOPy B ayIHTOPHII.

3. Ilepen HA4AJO0M BBINOJHEHHA OJKCIepPHMeHTA OCMOTpPHTE EMKOCTH
C peakTHBaMH H IpoxyMaiiTe crmoco0 pabortsl ¢ HimMi. IIpm 3ToMm obpatnTe
BHIMaHIIe Ha peKOMeH/IaIIH, KOTOPEIM BEI T0KHET Cl1e10BaTh.

3.1 B criIfHKe HAXOIHTCH MHIETKA. DTO O3HaYaeT, YTO OTOOp XKIJIKOCTH
I IlepeliBaHIe eé B NMpOOHPKY IS IPOBeJEHIA peaKIHH HeoOX0oIIMo
IIPOBOINTH TONBKO C IOMOINBIO IHIETKH. {11 IpoBeleHIs OIBITOB
orOnparT 7-10 Kanenb peakTHBa.

3.2 IlnmeTka B CKISHKe ¢ JKHIKOCTBI OTCYTCTBYeT. B 3ToMm ciydae
IlepeIBaHIEe PacTBOpa OCYIIECTBIIOT uUepe3 Kpail CKISHKIL, KOTOPYIO
pacronararT Tak, 9ToOBI IIpH eé HaKJIOHe STHKEeTKa OKa3alach CBEpXY
(«<3THKETKY — B JamoHb!»). CKIAHKY Me[UIeHHO HAKJIOHAIOT Hal
TIPOOHPKOIL, TIOKa HYKHEII 00BEM pacTBOpa He mepelbeTcs B Heé. O0BEM
IepesNTOoro pacTBOpa JODKeH cocTaBmATh 1-2 mi (1-2 cM mo BeIcoTe
poOHpKI).

3.3 Jlas nmpoBedeHHs ONBITA TpedyeTcs MOPOIIK000pa3Hoe (ChIMydee)
BemecTBo. OTOOp mopomkooOpa3HOro BemecTBa N3 EMKOCTH
OCYIIECTBIAIOT TOJIBKO C IIOMOIIBIO JIOKEIKH HITH IINaTeNs.

3.4 Ilpu oTOope HCXOJHOIO PeAKTHBA B3fT ero H3JIHmeK. Bo3Bpar
I3IHIIKA peakTHBa B HCXOJHYI0 €MKOCTh KaTeTOpPHYECKH 3alpelléH.
Ero noMemaroT B OTAeIbHYIO, pe3epBHYIO IIPOOIPKY.

3.5 Cocyn ¢ HCXOIHBIM peakTHBOM (XKHIKOCTBIO HIH IIOPOIIKOM)
0053aTe/IbHO 3AKPBIBAETCH KPBIIIKOI (IIPOOKOII) OT 3TOI JKe EMKOCTIL
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3.6 Ilpu pacTBOpeHHH B BOJ€ IIOPOIIKOOOpPA3HOrO BemIecTBAa IUIH IIPH
IepeMeIBaHNI peaKTHBOB CJeXyeT ClIeTKa YAapATh HalblieM IO JHY
IIPOOHpPKI.

3.7 Jlna ompenmeneHHs 3amaxa BellecTBa ClIeyeT B3MaxXxoM pPYKH HaJ
TOPJIBIIIKOM COCYyJla HANPABJATH Ha ce0sl Maphl 3TOr0 BeIlecTBa.

3.8 EcaH peakTHB @ONAJd HA PAGOYHH CTOJ, KOXY HJIH OJeXKIY,
He00X01IMO He3aMeIINTeIbHO 00paTHThCA 3a IIOMOINEIO K CIIEINATICTY
o obecmnedeHI0 1abopaTOPHEIX padOT B ayIUTOPHIL

4. Bbl roToBbl K BBINOJHEeHHI0 3KcIepHMeHTA. [[ogHIIMITE pyKy H IONPOCHTE
OpraHmzaropa B ayJUTOpHHI IpPHIJACHTh JKCIEPTOB I OLEHHBAaHHI
NIpOBOIIMOro BaMi 3KcIieprMeHTa.

5. HauHHAlTe BBINOJIHATH ONBIT. Il0ciIe MpoBeaeHNs KakKI0I peakIIm Wi 000HxX
ONBITOB 3aMICHIBAliTe B YEPHOBHK CBOH HAOMIOOEHNSA 3a IH3MEHEHILIMII,
MIPOHCXOANIIIMI C BeI[eCTBaMII.

6. Bel 3aBepIIHIH 3KcmepHMeHT. [IpoBeprTe, COOTBETCTBYIOT I pe3yJbTaThl
OIIBITOB 3ammcsaM pemreHns 3agaHus 23. IIpn HeoOXOIHMMOCTH CKOpPpPEeKTHpYIITe
OTBEeT Ha 3ajgaHue 23, HCIOIB3Yys 3allCH B YepPHOBNKE, KOTOpHIE CHEJaHBl IIpH
BEITIOJTHEHHH 3a1aHus 24.

BrmonHeHne LT HEBBIIIOJIHEHIE YVIaCTHHKOM 3aJdaHHA 23 He BIUAET Ha
OIIeHHBaHIIe BHITIOJHEHNA 3a1aHIA 24.

Conepmalme BEePHOI0 OTBeTAa H YKA3aHHA 110 OIeHHBAHHIO Banasl
(momyckaroTcs HHbIe (HOPMYIHPOBKH OTBETA, HE HCKAKAOIIHE er0 CMBICIIA)

XIHMIYecKIIl 3KCIIePIMEHT BBIIOJHEH B COOTBETCTBHN C HHCTPYKIIHEH
K 3aJaHHIO0 24:

® oTOOp BemecTB NpPOBeAEH B COOTBETCTBHN C HyHKTamu 3.1-3.5

HHCTPYKIIHH;
® CMeNNIBaHHE BEeNIeCTB BBIIOJHEHO B COOTBETCTBHH C ITyHKTaMH

3.6-3.8 HHCTpYKIIHH

XHUMIMecKH SKCHOepHMEHT BBIIIOJHEH B COOTBETCTBHH C IIpaBIUIAMH 2
TeXHHKIH 0e30MacHOCTH

IIpaBmia TeXHHKH 0€30macCHOCTH HapyIIeHsl HpH OTOOpe I |
CMEIINBaHUI BEIECTB

ITpaBuiaa TeXHHKH 0€30MaCHOCTH HapyIIeHB! Kak IpH oTOope, Tak H IpH 0

CMEIIIBAHINI BEIICCTB

MaxcusanvHvill oann 2

lel HapyueHuu npaguit mexHuxu oe3zonacHocmu, Komopoe Atosxcem HaHecmu
yu;epé 3()0p08b}0 Calloco 3K3airleHyeatoeco uiu ()pyeur VUACNMHUKOE8 3K3aileHa,
3Kcnepm 0053aH npexpamunb 6biNOJIHEeHUE IK3AMEHYEAbIAL IKCHnep uAleHna
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B cootBercTtBHn ¢ IlopsaxoMm IpoBedeHHs IOCYZapCTBEHHOIN HTOTOBOI
aTTeCTAlllH II0 00pa30BaTeILHEIM IIporpaMMaM OCHOBHOIO oOmero oOpa3oBaHIS
(mpuka3z MunnpocBemiennsa Poccnn 1 Pocobpramzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBaH MuHroctoM Poccnm 12.05.2023 Ne 73292)

«72. IIpoBepka 3K3aMeHalHOHHEIX paboT BKIIOYaeT B ceOs:

1) NPOBEpPKY H OILIEHHBAaHINE IpeIMETHBIMH KOMHICCHSMH pPa3BEPHYTHIX
OTBETOB (B TOM HICJIe YCTHBIX) Ha 3agaHnsd KIIM B cOOTBETCTBHH C KPHTEPHSAMI
OLIEHIBAHIIA IO COOTBETCTIBYIOIIEMY YIeOHOMY IIpeaMeTy, pa3paboTka KOTOPBIX
Opra”Hn3yeTcs Poco6pHa,1130p0M1 L

ITo pe3ymbTaTaM IepBOIl H BTOPOIl IPOBEPOK IKCIIEPTEI HE3aBHCHMO IPYT OT
JpyTa BEICTABIIAIOT IEepBUYHEIE OalIBI 32 KaXKIbII pa3BEPHYTEII OTBET Ha 3aJaHIIL
KIIM. <...>

B ciaywae CymIecTBEHHOrO pacXOXIEHHS B IEpBHYHBIX Oatax,
BBICTAaBIEHHBIX  JOBYMSA  JKCIepTaMIl, Ha3HadaeTcsi  TpeThi  IIPOBepKa.
CymecTBeHHOe pacXoXkIeHHe B IEepBHYHBIX Oamrax OmpeaeleHO B KpPHTEPIIX
OLIEHHBAHIIA IO COOTBETCIBYIOIIEMY yIeOHOMY IIpeaMeTy, pa3paboTka KOTOPEBIX
opranmnzyetcs PocoOpraazopom.

Tpetnil sKcmepT HasHadaeTcs II0 COIJIACOBAaHHIO C IIpejcenaTeleM
IpeIMETHON KOMICCHH N3 HICJAa OSKCIIEPTOB, paHee He IPOBEpPSBIIIX
3K3aMEeHaIIIOHHYIO paboTy.

TpeTbeMy »5KcmepTy IIpeOCTaBiIsfeTcs HHPOpMAUNs O IMEepBHYHBIX Oaiax,
BBICTABJIEHHBIX 3KCIIEpTaMIl, paHee IIPOBEPSABIIIMII K3aMeHAIIIOHHYIO paboTy».

CymecTBeHHBIMI CHHTAIOTCS CIEIYIONIIE PACXOKISHIA.

1. PacxoxmeHre MeXIy OataMi, BHICTABJIEHHBIMH JBYMS SKCIEpTaMH 3a
BBIIIOJIHEHIE Tr000ro n3 3amaxmil 20-23, coctaBiageT 2 1w bosee 6amia. B stoMm
ClIydae TpeTHil SKCIepT IpoBepsieT TOJBLKO Te OTBEThl Ha 3aJaHHsA, KOTOpEIe
BBI3BAJIH CTOJIb CYIIECTBEHHOE pacX0XkKIeHIIe.

2. PacxosxmeHie B pe3yIbTaTaX OLEHHBAaHHS ABYMS SKCIIepTaMH OTBeTa Ha
omHo m3 3amaHmil 20-23 3akarogaeTcss B TOM, YTO OIIH SKCIEPT yKa3al Ha
OTCYTCTBIIE OTBETa Ha 3aJaHIe B 3K3aMeHAIIOHHOI paboTe, a OPYroil 3KCIIEPT
BBICTABILT 3a BHINIOJIHEHIIE 3TOTO 3aJaHIs HeHyJIeBoil 6at. B sToM crydae TpeTHil
SKCIIepPT IPOBepsAeT TOIBKO OTBETHI HA 3aJaHIA, KOTOpEIe OBUII OLIeHEHEI CO CTONb
CYIIECTBEHHBIM pacxokaeHneM. CHTyalmi, B KOTOPHIX OJNH 3KCIEpT yKazal Ha
OTCYTCTBHE OTBeTa B 3K3aMEHAINIOHHOII paboTe, a BTOpON 3KCIIEPT BEICTABILT
HYJIeBOIl Oa/l 3a BBIIOTHEHHE 3TOT0 3aJaHHd, He SBISIOTCA CHTYALIISIMII
CYIIECTBEHHOTO PacXOJKIEeHIHs B OLIEHIBaHHII.

! Yacre 14 cratem 59 PenepameHOro zakoma oT 29.122012 Ne 273-®3 «O6 obpazopammm B Poccmiickoil
Pegepannny.
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