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AHHOTANUA K padoyeil mporpamme
Pabouas mnporpamma yueOHOro mnpeamera «Xumus» i 8-9  Kiaccos
MOATOTOBJIEHA B COOTBETCTBUU C:
o denepadbHbBIM  TOCYJAPCTBEHHBIM  00pa30oBaTelbHBIM CTaHJapTOM
OCHOBHOro oOmiero oOpa3oBanust (mpuka3 MUHHCTEPCTBA MPOCBEIIECHUS
Poccuiickoii @eneparmu ot 31.05.2021 Ne 287, ¢ U3MEHEHUSIMHU);
o denepanbHOl  00pa3oBaTENbHOM  MPOrpaMMONl  OCHOBHOTO  OOIIEro
oOpazoBanus, yTBepxkacHHOU mpukazom Ne 370 MuHucTepcTBa MPOCBEIICHUS
Poccuiickoit @eaeparuu ot 18.05.23, ¢ usMeHeHUusIMu,
o dbenepanbHOil paboueit mporpaMMoll MO XUMHUM OCHOBHOTO OOIIEro
oOpasoBaHus1, 0a30BbIi YpOBEHb, MOCKBA;
o npuka3zom MuHucrepcra npocseuenuss Poccuiickoit @eaeparuu ot 09.10.
2024 No704 o BHECEHMM W3MEHEHHMII B HEKOTOpbIE NpHKa3bl MHUHHCTEPCTBA
MIPOCBELICHUSA Poccuiickoit Oenepanuu, Kacarolmecs benepaabHbIX
oOpa3oBaTeIbHBIX MPOTrpaMM HayaJdbHOrO OOIIEro oO0pa3oBaHUs, OCHOBHOTO
o01rero oOpa3oBaHus U CpeHEro O0IIero 00pa3oBaHus;
° npukazoM MuHHCTEepcTBAa TmpocBemeHus Poccuiickon @Penepauuu  OT
18.07.2024 Ne 499 "OO6 yrtBepkaeHuu (enepaabHOrO MEPEUHs SIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIapCTBEHHYIO AaKKpPEIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMMm
HavyaJIbHOTO 00IIEero, OCHOBHOTO O0IIEro, CpeHero 0o1Iero oopa3zoBanus';
° UH()OPMAIIMOHHO-METOINYSCKUM IMUCHbMOM 00 OCOOCHHOCTSX MPEIogaBaHMs
yaeOHoro mpeameta «Xumus» B 2025/2026 yueOHOM TO1Y;
. OCHOBHO# 00pa3oBaTeILHON IPOrpaMMON OCHOBHOT'O OOIIETO 00pa30BaHMS
UV OO «IlerpoBckas mikomnay;
o nporpammoii Bociutanust Uy OO «lletpoBckast mkomay.
3HaHWE XWMHH CIY)KHT OCHOBOHM Juisi  (OPMHPOBAHUS MHPOBO33PCHHUS
oOyyarolerocsi, ero MpeACTaBICHUNA O MATEPUAIbHOM E€IUHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIe XMUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPAIICHUAX

SHEPIUM U 00 HSBOJIIOIMU BEUIECTB B MPHUPOJIEC, O IMyTSAX PELICHUs] TI00abHBIX
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npoOJjieM yCTOMYMBOTO Pa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOU,
MUIIEBOM U SKOJOTMYECKON 0€30MacHOCTH, MPOOIEM 3APaBOOXPAHECHUS.

N3yuyenune xumun:

CIIOCOOCTBYET peanu3alii BO3MOKHOCTEW AJii caMOpa3BUTHUS U (HOPMHUPOBAHUS
KyJIbTYphl IUYHOCTH, €€ 0011el U (YHKIMOHAIBHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (QOpPMHUpPOBAaHME MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEM
oOy4JaromMXxcs, HABBIKOB HX CAMOCTOSTENbHOW y4yeOHOW JIesITeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
NOBCEJHEBHOM JKMU3HU, TaK U B MPO(dECCUOHATBHON NeATEeIbHOCTH;

3HAKOMHUT €O CHeU(UKOW HAy4YHOrO MBIIUICHUS, 3aKjiIaJblBa€T OCHOBBI
L[EJIOCTHOI'O B3IJIs4A HA €UHCTBO IIPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHOHAYYHOUN rPaMOTHOCTH 00Yy4arOIINXCS;
CIIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUYHBIM
3HAHUSM, K NPUPOJAE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE
oOpazoBaHuEe 00YUYaIOIIHXCS.

JlanHble HampaBieHUST B OOyYE€HWU XUMHUU O0OECIEeUMBaIOTCS CIHEnudUKOM
colepkaHusi  y4eOHOro  MpeamMeTa, KOTOpBhIM  sBIAETCA  IEeAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha OMPENEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0O0IIero o0Opa3oBaHUsS OPHEHTHPOBAH Ha
OCBOEHHE OOYYaIOUIUMUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHSATUH XUMHH, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX [OHITUU
OPraHUYECKON XUMHHU.

CtpykTypa coAepkaHHus MpOrpaMMbl O XUMHUU CPOpPMUpPOBaHA Ha OCHOBE
CUCTEMHOro nojaxonaa k €€ usydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
IIOHATHNA O XMMHAYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATHA O XUMHUYECKON
peakuun. OOe 3TH CHCTEMBI CTPYKTYpPHO OpPraHW30BaHbl [0 MPUHLUITY
IIOCJIEA0BATENBHOTO PA3BUTUS 3HAHUM HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUI
pa3sHOrO  YpPOBHS: AaTOMHO-MOJIEKYJIIDHOI'O  Y4YE€HHMS KaK OCHOBBI  BCErO

ecrectBo3HaHus; llepmonnueckoro 3akona JI.MI. MeHneneeBa kak OCHOBHOIO
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3aKOHA XMMHUH; YUEHUS O CTPOCHUU aTOMAa M XMMHUYECKOM CBSI3M; MPEACTABICHUN
00 DJIEKTPOJUTUUECKON JUCCOLMAIIMU BEHIECTB B pacTBopax. TeopeTuueckue
3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKU MOJTYUYEHHBIX U OCMBICIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEIOBATEIILHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITTOTHSIS
GyHKIMM OOBSCHEHUS U MPOTHO3UPOBAHUSI CBOMCTB, CTPOSHUSI U BO3MOXKHOCTEH
MPAKTUUYECKOTO MPUMEHEHUS W TMOJY4YEHHUs HU3ydaeMbIX BeliecTB. (OcBoeHHE
nporpaMMbl O XUMHH CHOCOOCTBYET (DOPMUPOBAHUIO TMPEIACTABICHUS O
XUMHUYECKOW COCTABJISAIOIIEH HAYy4YHOM KapTHUHBI MHUpa B JIOTUKE €€ CUCTEMHOM
IPUPOJIbI, IECHHOCTHOIO OTHOIICHUS K HAYYHOMY 3HAHHMIO U METOJaM IO3HAHUS B
HayKe.

N3ydyeHne XWUMUU OPOUCXOIUT C MPUBICYCHHEM 3HAHUN W3 paHEEe H3YUYCHHBIX
yueOHbpIX mnpenMeroB: «Oxpyxkaromuid wmup», «buonorus. 5-7 kmaccel» u
«Dusuka. 7 knacey. [lpu U3ydeHUM XUMHU TPOUCXOAUT (POpMHUPOBAHUE 3HAHUMA
OCHOB XMMHUYECKOM HAyKHM KaKk OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHWS,
MPAKTUYECKON NIEATEIBHOCTH YEJIOBEKAa U KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM
KYJIbTYPBI.

3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HaHUN — Ba)XXHEHIMX (aKTOB, MOHSATHN, 3aKOHOB M TEOPETHUYECCKUX ITOJIOKCHUH,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B
npuoOIIEHNH K HAyYHBIM METOJIaM IIO3HAHUS TIPU M3YYCHHH BEIISCTB U
XUMUYECKUX PEaKIi, B (QOPMUPOBAHUU M PAa3BUTHH TO3HABATCIHLHBIX YMCHHHN U
WX TPUMCHEHHH B Y4YCOHO-IIO3HABATCIBHOM H Y4eOHO-HCCIIEIOBATCIIBLCKON
JEATeIbHOCTH, OCBOCHHH TIpaBWi Oe30macHOTro oOpalieHus ¢ BeIIeCTBAMH B
MOBCEIHEBHOM KM3HU.

[Ipy wm3ydeHMHW XUMHH Ha YypOBHE OCHOBHOTO OOIIEro 0Opa30BaHHUS BaKHOE
3HAYEHUE MPUOOPENIN TaKHe 1eJ1, KaK:

dbopMupoBaHHUE  HMHTCIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, roTOBOM K
caM000pa3oBaHMIO, COTPYAHUUYECTBY, CAMOCTOSITECIBHOMY MPUHATHIO PEIICHUM,

CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;



)
HaIPaBJIEHHOCTh OOYYEHHsS HA CHCTEMATUYECKOE MPUOOIIEHHE O0y4aroluxcs K
CaMOCTOSITEIbHON MO3HABATEIbHOU JESATEILHOCTH, HAYYHBIM METOJIaM MO3HaHMS,
bopMUPYIOIINMM MOTUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;
oOecrieueHue yciaoBHil, crnocoOCTBYIOIIUX MPUOOPETEHUIO 00YUYAIOUIUMUCS OTIbITA
pa3HOOOpa3HON NIEeSITENIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIMETEHIINI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIS Pa3TUYHBIX
BUJIOB JI€ATEIbHOCTH;
dbopmupoBanue 0011l GYHKIIMOHAIHHON U €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B
TOM YHCJIE yYMEHUW OOBSCHATH W OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MUpAa,
UCTIONIb3Ysl 3HAHUS W ONBIT, MOJYYCHHBIC TPU M3YyYECHUU XUMUH, TPHUMCHSITH UX
IIPY PEIICHUH TPOOJIeM B MOBCEIHEBHOMN KU3HU U TPYJIOBOH JEATEILHOCTH;
dbopmupoBaHue y OOy4YarOUIUXCS TYMAHUCTHYECKUX OTHOIIECHUN, TOHUMAaHUS
[IEHHOCTH XUMHUYECKUX 3HAHUM 11 BBIPAOOTKH SKOJOTUYECKH IEIeCO00pa3HOro
NOBE/JICHUsI B OBITY W TPYJOBOM JESITENILHOCTH B IENSAX COXPAaHEHUS CBOEro
3II0POBbSI 1 OKPY>KAIOIIEH MPUPOTHON CPEJIbI;
pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQUis M HAMPaBICHHOCTH JalbHEHUIIEro
o0y4eHHUSI.
OO6mee ynciio yacoB sl u3ydeHust XuMuu — 136 dacoB: B 8 kiacce — 68 dacoB (2

yaca B HeJelo), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

YMK:

1.12.6.2.11 I"abpuensu Xumus: 8 Kiacc: 8 | AkuumonepHoe
0.C, 0a30BbIl YPOBEHD, 001IeCcTBO
OctpoymoB y4eOHHUK:S HU3/laHue, «M3matenbecTBO
N.I'., CnagkoB | mepepaboTaHHOE «IIpocBemenue»
C.A.

1.1.2.6.2.1.2 l"abpuensin Xumust: 9 knacc: 9 | AkimonepHoe
0.C, 0a30BbI YPOBEHb, 00111eCTBO
OcTtpoymoB y4eOHUK:S u3aanue, «3naTenbCcTBO
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N.T'., CnankoB | nepepaboTaHHOE «IIpocsewenue»

C.A.

Ilnanupyembie pe3yJibTaThl OCBOEHHUSI YUeOHOT0 MpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIC PE3yJIBTATHl OCBOCHUS IMPOTPAMMBI OCHOBHOTO O0IIIETr0 00pa30BaHMSI
JOCTUTAIOTCSA B XO0Ji¢ OOYYCHHsSI XMMHUU B €JIMHCTBE y4eOHOW M BOCIHTATEIHHOM
nestenbHOCTH OpraHu3alud B COOTBETCTBHHM C TPAJIUIMOHHBIMH POCCUHCKHMH
COIIMOKYJILTYPHBIMH M JYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPUHSATHIMH B
oOIecTBe MpaBUIaMHU W HOPMaMH IIOBEJCHUS M CIOCOOCTBYIOT IIpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATU3AIMH 00yUYatOIINXCS.

JINYHOCTHBIE pPe3yabTaThl OTPaKalT C(OPMHPOBAHHOCTH, B TOM YHCJE B
YacTH:

ITaTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOT'O OTHOIICHHS K OTCYECTBEHHOMY KYJBTYPHOMY, HUCTOPUYCCKOMY H
HAyYHOMY HACJIEIUI0, TOHUMAHUS 3HAUYCHHS XUMHUYCCKOH HAyKH B IKU3HH
COBPEMEHHOI'0 O0OINEeCTBA, CIIOCOOHOCTH BJIAJACTh JIOCTOBEPHON HHGpOpMAIIUCH O
IIEPEIOBbIX JOCTIKEHHUSIX W OTKPBITHSAX MHPOBOM M OTCUCCTBCHHOW XHMHH,
3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE MHUpa M OOIICCTBA.
I'paxxpaHcKoOro BoOCIMTaHUS

MPEACTABICHUS O COMHAIBHBIX HOPMaX M MPaBHIaAX MEKINYHOCTHBIX OTHOIICHUIH
B KOJUICKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHO-HCCIIeIOBATEIIbCKON, TBOPYECKOM ®W JAPYrUX BHAAX JACATEIBHOCTH;
TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOM JEATCIBHOCTH TIPH BBIMOJIHCHUHU
y4eOHBIX, TO3HABATEIBHBIX 3aJ1a4, BBIMTOJHEHUH XHMHYCCKHUX JKCICPHUMEHTOB,
CO3JJaHUM  YYCOHBIX IPOCKTOB, CTPEMJICHHS K  B3aWMOIIOHHMAaHUIO M
B3aMMOITOMOIIIH B MPOIECCE ATON YUCOHOM JEeITEIIbHOCTH, TOTOBHOCTH OIICHUBATH
CBOE TOBEJCHUE M ITOCTYIIKH CBOMX TOBAPHILNCH C IMO3WIMHA HPABCTBEHHBIX H

MIPABOBBIX HOPM C YUETOM OCO3HAHUA MOCIEACTBUI MOCTYIIKOB.
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I{leHHOCTH HAYYHOI'0 MO3HAHUS

MHPOBO33PEHUYECKUX MPEACTABICHUNA O BEIIECTBE M XUMHUYECKOM PEAKINH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKM U COCTABISIOLINAX
OCHOBY JIJIsl TIOHUMaHUSI CYITHOCTH HAy4YHOW KapTUHBI MHUpA; MPEACTaBICHUA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOAbI, B3aUMOCBA3IX YEIOBEKA C
NPUPOTHOM CPEIOH, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;
MIO3HABATEJIbHBIX MOTHBOB, HAMNpPAaBJICHHBIX HA TOJYYEHHE HOBBIX 3HAHHUM IO
XUMUU, HEOOXOIUMBIX JJIsl OOBSICHEHUSI HaOJI01aeMBbIX ITPOIIECCOB U SBJICHUI;
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEILCKOW KYJIbTYPbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEILHOM paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEpPaTypor, JOCTYITHBIMA TEXHUYECKUMHU CpPEJACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

uHTEpeca K OOY4YeHHI0O W TIO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH H
CIOCOOHOCTH K  €camMOOOpa3oBaHUIO, IMPOEKTHOM M HCCIEI0BATENIbCKOM
NEeSTENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIECHHOCTH M YPOBHS OOy4YeHHUS B
JTaJIbHEUIIIEM.

D®opMHpPOBAHNUSA KYJIbTYPbI 310POBbS

OCO3HAHHUS IIEHHOCTH W3HHU, OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HH, OCO3HAHUS TOCIEICTBUN M HETPUATHUS
BPEAHBIX TMPUBBIYEK (YMOTPEOJIGHUS  aJlKOroJii, HAPKOTUKOB, KYypEHUs),
HEOOXOIMMOCTH COOJIOJCHUSI TPaBWJI OE30MAaCHOCTH TPH  OOpaIleHuUu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU.

TpyaoBoro BoCHuTaHUsA

MHTEpECca K MPaKTUYECKOMY HM3yUYEHHIO Mpodeccuil u Tpylda pa3IudyHOTO poja,
YBOXKEHUE K TPYAy M pPE3yJabTaTaM TPYJIOBOM IEATEIBHOCTH, B TOM 4YHCIIE Ha
OCHOBE NPUMEHEHHUSI MNPEIMETHBIX 3HAHUW IO XMMHH, OCO3HAHHOIO BbIOOpA
WHIUBUYyaIbHON TPAEKTOPUH MPOJIODKEHHUS 00pa30oBaHUs C YIETOM JIMYHOCTHBIX
HMHTEPECOB U CIIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEH;
yCIEIHON Mpo(ecCHOHaNBHON ASATEIBHOCTH M Pa3BUTHS HEOOXOAMMBIX YMEHUI;

TOTOBHOCTH aIalITUPOBATHCA B Mpo(ecCuoHaIbHOI cperie.



IKOJOTHYECKOr0 BOCIIUTAHUS

HKOJIOTUYECKH IEIeCO00Pa3HOr0 OTHOLICHUS K MPUPOIE KaK NCTOYHUKY KU3HU Ha
3eMie, OCHOBE €& CyIIECTBOBaHMs, MOHMMAHHsS LEHHOCTH 3J0pPOBOIO U
O6e3zomacHoro o0Opas3a >KH3HU, OTBETCTBEHHOTO OTHOUIEHUS K COOCTBEHHOMY
(¢U3NIeCKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHUS IIEHHOCTH COOJIOICHUS
npaBmiI O€30MAaCHOTO MOBEJCHU PU padoTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUAX,
YTPOKAIOMINX 37J0OPOBBIO U )KU3HU JIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUA, IOJy4aeMble TpPHU H3YyYCHUH XUMHUHU, IS
pellleHusl 3a/ay, CBS3aHHBIX C OKPYKAIOIIEH MPHUPOIHON CpPEOid, MOBBIIICHUS
YPOBHS  DKOJIOTHYECKOW KYyJIbTYpBl, OCO3HAHHUS TJIOOAIBHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJIEM U ITyTeH WX PEIICHHUsS MTOCPEACTBOM METOJIOB XUMUU;
HKOJIOTUYECKOTO MBIIUICHUS, YMCHHUS PyKOBOJICTBOBATHCSI UM B IO3HABATEIIHHOM,

KOMMyHPIKaTI/IBHOﬁ Hu COHHaHBHOﬁ IMPAaKTUKC.

MeTanpeaMeTHbIe pe3yabTaThI

B cocraBe meTanmpeAMETHBIX pPE3yJNbTATOB  BBIACIAIOT  3HAYUMBIE IS
dbopMuUpOBaHUS MHUPOBO33pEHHUsI OOIIeHay4YyHble TOHATHS (3aKOH, Teopws,
NPUHIINI, THUIOTE3a, (DAKT, CUCTEMa, MPOIECC, DKCIEPUMEHT MU [Ip.), KOTOpHIE
UCIIONIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TMpeaMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPENCTABICHUE O IIEJIOCTHOM
HAy4YHOU KapTHUHE MHpA, M YHUBEpCaJbHbIC YUeOHbIC NEUCTBUS (II03HABATEIIbHBIE,
KOMMYHUKAaTHBHBIC, PETYIATUBHBIC), KOTOpPBhIE 0OecmeunBarOT (GopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbBHOMY TUIAHHPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
NEATENBHOCTH.

MertanpeaMeTHbie pe3ybTaThl OCBOCHHUS 00pa30BaTeJbHONW MPOrpaMMblI 1O
XHMHMH  OTPAXAKT  OBJIAJlCHHE YHHMBEPCAJIbBHBIMHM  INO3HABATEJIbHBIMU
AEeMCTBUAMMH, B TOM YHUCIE:

ba3oBbIMH JIOTHYECKUMU AeCTBUAMH

YMEHHUEM HCIOJIb30BaTh NPUEMBI JJOTHUYECKOTO MBIIUIEHUS [IPU OCBOCHUMW 3HAHUN:

PACKpPbIBATb CMBICII XUMHWYCCKHUX TTOHSATUM (BI)II[GJIHTB HUX XAPAKTCPHLIC IIPHU3HAKM,
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YCTaHaBJIUBATh B3aUMOCBS3b C APYTUMHU MOHSITUSMHM), UCTIOIb30BaTh MOHSATUS IS
00BSCHEHUS OTAENIbHBIX (PAKTOB U SIBJICHUM;
BBIOMpaTh OCHOBAHUS U KPUTEPUM JJIsl KJIACCU(PUKAIIUU XMMUYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIUM;
yCTaHABIIMBATh TMPUYMHHO-CJIEJCTBEHHBIC CBA3M MEXIY OOBEKTaMH HW3y4YEHUS;
CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTHUBHBIC, NETYKTUBHBIC, IO aHAJIOTHUH);
JienaTh BEIBOBI U 3aKIIFOUCHHUS;
YyMEHUEM TPUMEHATh B TMPOIECCEe TMO3HAHMWS TOHATUA (TPEAMETHBIE U
MeTarnpeMeTHbIC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUH MOJICIIBHBIC TIPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTA), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMUYECKOU peaKIuu — MPH PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a/1a4;
C yu€TOM OTHUX MOJICTBHBIX TIPEACTABICHUNM BBISIBISATh M XapaKTEPU30BATh
CYILIECTBEHHbIE TPU3HAKKA HU3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BELIECTB U
XUMHYECKUX PEaKIIHii;
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SABJICHUSX;
npenaaratb KpUTEPUU IS BBISBICHUS 3TUX 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
CaMOCTOSITEILHO BBIOMPATh CHOCOO perieHus y4eOHOW 3adaun (CpaBHUBATH
HECKOJIbKO BAapUWaHTOB pEIIeHUs, BbIOMpaTh Hauboiee MOAXOASIINK ¢ Y4ETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB);
ba3oBbIMH HCC/I€10BATEIbCKUMU AeHCTBUSMH
YMEHHUEM UCIIOJIb30BaTh IIOCTABICHHBIE BOIPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHWA, a TakKe B KA4eCTBE OCHOBBI i (POPMUPOBAHHS TUIIOTE3BI TIO
MIPOBEPKE MPABIIIBHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;
NpUOOPETeHHE OMNBITa 10 TUIAHUPOBAHWIO, OpPraHU3allMd W  TPOBEJCHUIO
VUICHHUYECKHX OJKCIMEPUMEHTOB: YyMEHHE HaOmomaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEIbHO MPOTHO3UPOBATH €r0 Pe3ysbTaT, (POpMyIHpoOBaTh 0OOOIICHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET

0 Mpojie’aHHoM padore;
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Paboroii c unpopmanuei
YMEHUEM BbIOMpaTh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HUHOOPMAIIUIO
pPa3IUYHBIX BUIOB U (OPM MIPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAS. ~ JIUTEpaTypa XUMHUYECKOTO COJACpP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcel uTepHeTa);
KPUTUYECKHU OIIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMAITHIO;
YMEHUEM TMPUMEHSTHh Pa3IUYHbIE METOJAbl U 3alpoChl MPU TOUCKE U OTOOpe
uHQOpMAIIMK W COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJMMBIX JJIS BBITIOTHEHUS
y4eOHBIX M MMO3HABATEJbHBIX 3a/lau ONMPEICIEHHOTO TUIA; MPUOOPETECHUE OIbITA B
o0JlacTU  HWCMOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KyJb TYpPOM aKTHUBHOTO WCIOJIb30BAaHMUS Pa3IMYHBIX TOMCKOBBIX
CUCTEM;
CaMOCTOSITEILHO BBIOUPATh ONTUMAIIbLHYIO (OpMYy MpeACcTaBICHUs HHPOpMALNKN U
WUIIOCTPUPOBATh pEIIaeMbIE€ 3aJaud  HECIIOKHBIMU CXEMaMH, JHarpaMMamu,
npyrumu popMamu rpa@uku U ©X KOMOMHAIIUSMU;
YMEHHEM HUCIOJNb30BaTh M  aHAJM3UpOBaTh B  Tpolecce Yy4eOHOW W
UCCJIEIOBATEIBCKON JESITEIIbHOCTH MHMOPMAIUIO O BIMSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35ICTBA W TPAHCHOPTAa HA COCTOSIHUE OKPYXAKOWIEH ITPUPOIHON
Cpenbl;
YHuBepcajJibHbBIMU KOMMYHUKATHBHBIMH /1e/iCTBUAMHA
YMEHHEM 3a/1aBaTh BOMPOCH (B XOJ€ AWAIIOTa W/WIM JTUCKYCCHH) MO CYIIECTBY
oOcyxmaeMol Tembl, (HOPMYITUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a1a4H;
MPUOOPETEHHE ONBITA MPE3CHTAIMK PE3yJbTATOB BBHIMIOJHEHUS XUMHYECKOTO
sKcTiepruMeHTa (JTabopaTOPHOTrO OIBITA, JTa0OPATOPHOU PAabOTHI IO HUCCISIOBAHUIO
CBOMCTB BEIIECTB, YUeOHOTO ITPOEKTA);
3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHUKAMHU II03HABAaTEIbHOW U
MCCIIEIOBATEILCKON AEATENIbHOCTU MNPHU PENICHUU BO3HUKAIOIIMX MpOOJeM Ha

OCHOBE y4€Ta OOIIMX MHTEPECOB U COrlacoBaHUs MO3uluil (0Ocyx aeHus, oOMeH
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MHEHUSMHU, «MO3TOBBIE IITYpMbD», KOOPJAMHALIMS COBMECTHBIX JECHCTBUH,
onpeiesIeHHE KPUTEPHUEB MO OIICHKE KAYECTBA BHIMOJHEHHOU pabOThI U JIp.);
YHuBepcaJbHBIMH PeryJasiTUBHbIMHY 1€ HCTBUAMHU
YMEHHEM CaMOCTOSITENIbHO OMpPENeNATh UEIU JEATEIbHOCTH, IUJIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BbIOMpaTh Haubosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
MO3HABATEJILHBIX 3a/7ay, CAMOCTOSITEIbHO COCTaBJISITh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIA aJTOPUTM JEUCTBUM NPU BBINIOJHEHUM 3aJaHUUA C YYETOM
MOJIYYEHUSI HOBBIX 3HAHUM 00 M3yd4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIUX;
OIIEHUBATh COOTBETCTBHUE MOJYYEHHOT'O PE3YJIbTATa 3asIBJICHHOM 1ETH;
YMEHHEM HCIOJb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPEAJaraeéMble B YCIOBUU
3aJIaHU M.
B denepanpHBIX W perMOHANBHBIX NPOIEAYpPax OIECHKH KadecTBa OOpa3oBaHMUSI
UCIIONIB3YyeTCd  TepedeHb  (Komudukatop) mpoBepsieMblx  TpeOOBaHUN K
METanpeIMeTHBIM  pe3yJbTaTaM  OCBOCHHS  OCHOBHOM  oOpa3oBaTelIbHOMU

IMporpaMmMbl OCHOBHOTI'O 061H€P0 06pa3OBaHI/IH.

[Tepedens (komudukaTop) IpoBEPIEMBIX
TpeOOBaHUI K METANPEIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM

00pa3zoBaTeIbHOM TPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa3oBaHUs

Kon [IpoBepsiemble TpeOOBaHUA K METANpPEAMETHBIM pPe3yibTaTaM
MIPOBEPSIEMOI0 | OCBOEHUS OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO

TpeboBaHus | oOmiero oopa3oBaHms

1 ITo3naBarenbHbie YV /]
1.1 ba3oBble nornueckue AeUCTBUSA
1.1.1 BbIBASTE U XapaKkTepu30BaTh CYIIECTBEHHBIE MPU3HAKK 0OBEKTOB

(s1BJIEHUI)
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1.1.2

VYcranaBiauBaTh  CYHIECTBEHHBIM  MNpU3HAK  KJIACCH(PUKALINH,
OCHOBaHHUS AJi1 0000IEHNS U CPABHEHUS, KPUTEPUH TTPOBOAUMOTO

aHalim3a

1.13

C yd4eToM MNpeaoKEeHHOM 3aJayd BBISBIATH 3aKOHOMEPHOCTU WU
OpOTUBOpEUMsT B  paccMaTpuBaeMbIX (akTax, JaHHbIX U
HaOIIONCHUSX;
npeayiaraTb KpPUTEPUU NI BBISIBICHUS 3aKOHOMEPHOCTEW U
IIPOTUBOPEUHNL;
BBISBJIATh AeUUUT WHGOpPMAIUHU, AAHHBIX, HEOOXOJUMBIX IS

PCUICHUSA MMOCTaBJICHHOM 3aJadyu

1.1.4

BrisaBisaTs IMPUYINHHO-CJIICACTBCHHBIC CBsi3HU Impu N3Y4YCHHUU

SIBIICHUW U TIPOLIECCOB

1.15

Jlenatb BBIBOJIBI C MCTIOJIB30BAHUEM JIETYKTUBHBIX U UHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUeHUN 110 aHaJIOTUH, (POPMYIUPOBATH

THUITIOTC3BI O B3aNMOCBA34AX

1.1.6

CamocCTOSTENIbHO BBIOMpPATH CIIOCOO pelIeHHs y4eOHOW 3amayu
(cpaBHUBAThH HECKOJIBKO BapUAHTOB PELICHUS, BEIOUpaTh HanOoIee

HOJXOIAIINN C YIETOM CaMOCTOSTEIBHO BBIJICIICHHBIX KPUTEPHUCB)

1.2

ba3oBrle uccienoBaTenbCKUe IEHCTBUS

1.2.1

[IpoBOAUT, TO CAMOCTOSITENIBHO COCTABJICHHOMY IUIAHY OIbIT,
HECJIOKHBIA ~ DKCIEPUMEHT, HEOOJbIIOE  HCCIEAOBAaHUE MO
YCTAHOBJIEHUIO OCOOEHHOCTEM OO0BEKTa U3Y4YEHHUS, MNPUYUHHO-

CJICACTBEHHBIX CBS3CH 1 3aBUCHUMOCTEH 00BEKTOB MEXKITy COOOMH

1.2.2

OnennBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh WH(MOPMAIIHIO,

MOJIYYEHHYIO B XOJI€ UCCIEA0BaHUS (SKCIIEPUMEHTA)

1.2.3

CamocTtosTenbHO (QopMyaupoBaTh 00O0OIIEHHS M BBIBOABI 10
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pe3ysibTaTaM MPOBEACHHOIO HAOMIOAEHUS, OIbITa, UCCIEAOBAHMS,
BIAJ€Th MHCTPYMEHTAMH OIEHKU JOCTOBEPHOCTH MOJYyYCHHBIX

BBIBOJIOB 1 000O0IIIEHNI

1.2.4

IIporno3upoBaTh BO3MOXKHOE JAajbHEHIIEE pa3BUTHE IPOLECCOB,
COOBITUM M WX TMOCIEICTBUS B AHAJOTUYHBIX WM CXOAHBIX
CUTYallUsIX, BBIIBUTATh MPEANOI0KEHU 00 UX pa3BUTUU B HOBBIX

YCIIOBHUAX U KOHTCKCTAX

1.25

Hcnonb3oBaTh BOMPOCH KAaK MCCIEIOBATEIbCKUA HWHCTPYMEHT
NO3HAHUS;

dbopMynHpoBaTh  BOMPOCHL, (PUKCHUPYIOIIME PA3PbIB  MEXKIY
peaNbHBIM U JKENATEJIbHBIM COCTOSIHUEM CHUTYallud, OOBEKTa,
CaMOCTOSITEJIbHO YCTaHABIMBATh UCKOMOE U JIaHHOE;

dbopMHUpOBaTh TUIOTE3Y 00 UICTUHHOCTU COOCTBEHHBIX CYXKICHUM U

C}’)KI[GHPIﬁ APYTux, apryMCHTUPOBATHL CBOIO IMTO3HUI[MIO, MHCHUC

1.3

Pabora ¢ nadopmarmeit

1.3.1

[IpuMeHATh pa3inuHble METOJBI, UHCTPYMEHTHI U 3alpOCHl IIPU
noucke U oTOope MH(OpMAlMK WU JAHHBIX U3 HCTOYHHKOB C

y4eTOM IPEIJIOKEHHON yueOHOM 3aa41 U 3a/IaHHBIX KPUTEPUEB

1.3.2

Bri6uparts, AHAJIN3UPOBATS, CHUCTEMATU3UPOBATH 151
UHTEPIPETUPOBATh HMHPOPMALIMIO PA3TUYHBIX BUIOB U (Hopm
IIPEJCTaBICHUS;

HAaXOJIUTh  CXOAHBbIE  apryMeHTbl  (NMOATBEpXKAAOUIUME  WJIU
OMPOBEPraIlIre OJHY U Ty K€ HJCI, BEPCHUIO) B Pa3IMYHBIX

WH(GOPMAIIMOHHBIX HCTOYHUKAX

1.3.3

CamocTosITeNIbHO BBIOMPATh ONTUMATBHYIO (DOPMY MpEICTABICHUS
uH(}OpMalMK U WITIOCTPUPOBATH PEIIaEMbIe 3aJ]a4l HECIOKHBIMU

cXxemMaMu, uarpaMMaMu, HTHOUM rpadukoi 1 uXx KOMOMHAIUSIMU
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134

OueHuBaTh  HAJEXKHOCTH  MH(MOpPMAUMUM  TO  KPUTEPHSM,
IIPEMIOKEHHBIM [IE€JarOrM4eCKuM pabOTHUKOM 17007

c(hOopMyJIHUPOBAHHBIM CAMOCTOSITEIBHO

1.35

D¢} pexTrBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HHPOPMALIUIO

KommynukatusHbie VY /]

2.1

OO0uienune

2.1.1

Boipaxkatb ce0si (CBOIO TOUKY 3pEHHS) B YCTHBIX M MHUCHbMEHHBIX

TCKCTaX

2.1.2

B xome nmamora m (WiM) IUCKYCCHUW 3a/JaBaTh BOIPOCHI II0
CYIIECTBY OOCYKJIaeMOI TeMbI M BBICKA3bIBaTh HMJICH, HAIICIICHHBIC
Ha pelIeHWUE 3aJa4d W TOJIep)KaHue OJlaroKeaaTeIbHOCTH
OOIIIEHHS;

COIOCTAaBJISITh CBOM CYXKJICHHUS C CYXXJICHHSIMHU JIPYTUX YIaCTHUKOB

Aguaiora, O6Hapy>KI/IBaTL pas3induc u CXOJACTBO I'[O3I/II_II/II\/JI

2.1.3

[IyObnuyHO mTpencTaBisiTh pe3yiabTaThl BBIMOJHEHHOTO OIBITA
(9KCTIEpUMEHTa, UCCIICIOBaHUs, IPOCKTA);

CaMOCTOATEILHO BHIOMPATh (hOpMAT BBHICTYIUICHUS C YYETOM 3a]a4
NPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPUHU U B COOTBETCTBUU C HUM
COCTaBJISITh YCTHBIE W NUCBMEHHBIE TEKCThl C HCIOJIb30BAHUEM

HILNIIOCTPATUBHBIX MAaTCPHAJIOB

2.1.4

Bocnpunumate 1 GopMyIupoBaTh CYXKIAEHUS, BEIPAXKATH IMOIIUU B
COOTBETCTBHH C IEISIMUA U YCIIOBUSAMH OOIICHWS;

pacmo3HaBaTh HEBEpOAIbHBIE CpPEJCTBA OOIICHUS, TMMOHUMAThH
3HAYEHHE  COLMAJbHBIX 3HAKOB, 3HaTh M  PacHoO3HABATH
NPEANOCHIIKH KOH(DJIUKTHBIX CUTyalluid U CMATr4aTh KOH(IUKTHI,

BECTHU MEPETOBOPHIL;
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NOHUMATh HAMEpPEHUsI JPYTUX, TMPOSIBISATh  YBaXKUTEIHLHOE
OTHOIIEHHE K co0ecelHUKYy ¢ B  KOpPpeKTHOW  ¢opme

bopMyITUpPOBATH CBOU BO3PAKEHUS

2.2

CoBMecTHAd NeATEILHOCTD

2.2.1

[lonuMaTe W UCMONB30BaTh MPEUMYIIECTBA KOMAHIHON W
WHJMBUIYaTbHON PabOThl MPHU PEIICHUH KOHKPETHON MPOOJIEMBI,
000CHOBBIBaTh HEOOXOJUMOCTh MPUMEHEHUS TPYNHOBBIX (HopM
B3aUMOJICHCTBHS TIPU PEIICHUH TTOCTABJICHHOMN 3a/1a4H;

OpUHUMATh 1I€lb COBMECTHOM JIESTEIbHOCTH, KOJIJIEKTUBHO
CTPOUTH JEUCTBUS MO €€ JOCTHKEHHUIO: pPaCHpeneisiTh PpPOJIH,
JIOTOBAapHUBATHCS, OOCYXKIaTh MPOILIECC M PE3yJbTaT COBMECTHOMU
paboThI;

yMeTh 0000IIaTh MHEHUSI HECKOJbKUX YENOBEK, TMPOSBIAThH
TOTOBHOCTh PYKOBOJIUTb, BBIMIOJHATH NOPYUYEHUS, TOAUHHATHCS,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, OMpEenemsiTh
CBOIO poJib (C YYeTOM TMPEANOYTEHUH M BO3MOXKHOCTEH BceX
YYaCTHUKOB B3aUMOJEHCTBHS), PACHPEACISATh 3aJaud  MEXAY
YJIeHaMH KOMaH[Ibl, y4aCTBOBAaTh B TPYMNIOBBIX (opMax padOThI
(oOcyxaeHus1, 0OMEH MHEHHH, "MO3TOBBIE IITYpMBI" U UHBIC);
BBINIOJIHSITh CBOKO 4acTh palOThl, J[JOCTUraTh KAaYECTBEHHOTO
pe3yibTata MO0 CBOEMY HAIPAaBICHUID M KOOPJAWHUPOBATH CBOU
JNEUCTBUS C APYTUMU Yi€HAMU KOMaH/bI,

OIICHMBATh KauyeCTBO CBOETO BKJIaga B OOIMMI MPOIYKT IO
KPUTEPHUSIM, CAMOCTOSITENIFHO C(HOPMYTUPOBAHHBIM yYaCTHUKAMU
B3aMMOJICCTBUS;, CPAaBHUBATh PE3YJbTAThl C UCXOJHOW 3a1adyeil u
BKJIaJl KaXJOr0 4YJjieHa KOMaHAbl B JOCTH)KEHUE PE3yJbTaTOB,
pasznenath chepy OTBETCTBEHHOCTH M MPOSIBISTH T'OTOBHOCTH K

MIPEJOCTABICHUIO OTYETA MEpe]l TPYIIION
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Perynarususie YV /|

3.1

Camoopranuzanus

3.1.1

BoisaBasTe mpoOieMbl A penieHus B JKU3HEHHBIX M YYEOHBIX
CUTYyaIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh aITOPUTM PEIICHUS 3a/aud (MU €ro
4acTh), BBIOMpATh CMOCOO pelieHus y4eOHOM 3ajauy C y4eToM
UMEIOIINXCSI  PEeCYpCOoB U COOCTBEHHBIX  BO3MOXHOCTEH,

APryMCHTHUPOBATH IPCJIaracMbIC BAPUAHTBI peH_ICHI/Iﬁ

3.1.2

OpueHTHpOBaTbCS B PA3JIMYHBIX MOAXO0JAaX MNPHUHATHSA PELICHUN
(MHIMBUAYAJIbHOE, MPUHATHE pELICHUS B TPYIIE, MPUHATHE
pElIeHU rpynmnon);

COCTaBJATh IUJIaH JEHUCTBUM (IUIaH pealn3aldd HaMEYEHHOTO
JITOPUTMa PEILICHNUs), KOPPEKTUPOBATh MPEAJIOKEHHBIH alrOpUTM
C YYE€TOM MOJIy4YEHHsI HOBBIX 3HaHUN 00 U3y4aeMOM OOBEKTE;

JACJIAaTh BBI60p 141 6paTI> OTBCTCTBCHHOCTD 3a PCIICHHUC

3.2

CaMOKOHTPOJIb

3.2.1

BJ'I&I{GTB crocobamMu CaMOKOHTPOJIA, CaMOMOTHBaIIUH )41

pednexkcun

3.2.2

Brocuth KOPPCKTHUBBI B ACATCIIBHOCT Ha OCHOBC HOBBIX
O6CTOHTGJII>CTB, H3MCHHUBIINXCA CI/ITyaI_[I/Iﬁ, YCTAaHOBJICHHBIX

OIMOOK, BO3HUKIIINX TPYIHOCTEH

3.2.3

JlaBaTp aneKBaTHYK OLEHKY CUTyallMM W Npeaiaratb IUIaH €€
U3MECHEHUS;

YUYUTBHIBATh KOHTEKCT M NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTb TMIpU peIICHUH Y4YeOHOW 3ajaud, aJanTUpOBaTh

PCHICHUC K MCHAIOIINMCA 06CTO$IT€JIBCTBaM;
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OOBSICHAITh MPUUYUHBI JOCTIKEHUS (HEAOCTHKEHUSI) PE3yIbTaTOB
NEeATEeNIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTUBHOE B MPOU3OIICAIICH CUTYaIINH;

OLCHHUBATb COOTBCTCTBUC PC3yJIbTaTa LCIN U YCIIOBUAM

3.3 OMOIMOHAIBHBIN HHTEJUIEKT

3.3.1 Paznuuath, Ha3bIBaTh U yNPaBisSITh COOCTBEHHBIMU AMOIUSMH U
SMOIUSAMHU JAPYTHX;

BBISIBJIATH M @aHAJTU3UPOBATH MPUUUHBI SMOILINA;

CTaBUTh CeOS HA MECTO JPYroro 4yejoBeKa, MOHUMATh MOTHUBHI U
HaMEpEeHUsl IPyToro;

PEryJIUpOBaTh CIIOCOO BBIPAXKEHUS IMOITUN

3.4 [Tpunsitue cedst u 1pyrux

34.1 OCO3HaHHO OTHOCHTBCS K JAPYroMy 4YeIIOBEKY, €ro MHEHHUIO;
NPU3HABATh CBOE MPAaBO Ha OMIMOKY M TaKOE K€ MPaBO JPYToro;
NPUHUMATE CeOs U IPYTUX, HE OCYKIIas;

OTKPBITOCTH ceO€ U IPYTHM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIIUPOBATH BCE BOKPYT

IIpeameTHble pe3yabTaThl

[IpenmeTHBIE pPE3yabTAaThl OCBOEHHUS OCHOBHOW 00pa30BaTENbHONW MPOrPaMMBbl
OCHOBHOTO 0011ero oOpas3oBaHus ¢ ydeToMm oOmmux TpeOoBanuit Cranmapra u
cnenmurKN U3ydaeMbIX yUeOHBIX MPEAMETOB JOJDKHBI 00€CIeYnBaTh YCIEITHOE
oOydeHre Ha CIIeYIOEM YPOBHE 00111ero o0pa3oBaHusI.

ITo yueOHOMY mipeamety "Xumusa":

1) ¢opmupoBaHHE MEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX TPEJCTABICHUN O
BCIIECTBAX, WX TMPEBPAMECHUAX U TPAKTHUYESCKOM TPUMEHEHUU; OBJAJICHHC
MOHATHUIHBIM aMapaToM U CUMBOJIMYECKHUM SI3BIKOM XHMHUH;

2) oco3HaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH Kak 00JacTu
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COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKUX MPEBPALICHUN HEOPTraHUYECKUX U
OPraHUYECKUX BEIIECTB KAaK OCHOBBI MHOIMX SIBJCHUN XUBOW W HEKUBOU
MIPUPO/IbI; YTIYOJICHUE IPEACTABICHUN O MaTepUaIbHOM €IUHCTBE MUPA;
3) oBIageHuWe OCHOBaMHM  XHMMHYECKOM  TIPaMOTHOCTH:  CIOCOOHOCTBIO
aHAJM3UPOBATh U OOBEKTUBHO OIICHWBATH >KU3HECHHBIC CHUTYAIlUM, CBSI3aHHBIC C
XUMUEH, HaBbIKaMU OE€30IMaCHOr0 OOpallleHHs] C BEIIECTBAMHM, UCIOJIb3YEMbIMU B
MOBCEJHEBHOMN >KM3HW; YMEHHEM AHAIM3UPOBATh W IJIAHUPOBATH SKOJIOTHYECKU
0e30MacHOe MOBEJICHHE B IEJISX COXPAaHEHHUS 3JI0POBBSI U OKPYXKAIOIIEH CPEIbl;
4) hbopmupoBaHHUE YMEHUHN YCTAHABJIMBATH CBA3U MEXY peajbHO HAOJ01aeMbIMU
XUMUYECKUMHU SIBIICHUSIMU M TPOLECCAMU, TPOUCXOISIIMMH B MHKPOMUPE,
OOBSICHATh TPUYUHBI MHOTOOOpAa3us BEIIECTB, 3aBUCUMOCTh HMX CBOWCTB OT
COCTaBa U CTPOEHUSI, a TAK)KE 3aBUCUMOCTb IPUMEHEHHUSI BEILIECTB OT UX CBOMCTB;
5) npuoOpeTeHre OMbITa UCTIOJIB30BAHUS PA3IMYHBIX METOJ0B U3YUYCHUS BEIICCTB:
HAOIIOJIEHUS 3a WX NPEBPAIICHUSIMH NP TPOBEICHUU HECIOKHBIX XUMHUUYECKHUX
AKCTIEPUMEHTOB C UCIIOJIB30BaHUEM JIA00PATOPHOTO 0OOPYAOBAHUS U MPUOOPOB;
6) dbopMHupOBaHHE MPEICTABICHUN O 3HAYEHWU XUMHYECKOW HAyKH B PEIICHUH
COBPEMEHHBIX JKOJOTHYECKUX Tpo0jIeM, B TOM 4YHCIE B MPEIOTBpAlICHUH
TEXHOTCHHBIX U DKOJIOTHUECKUX KaTacTpod.
8 KJIACC
1) packpbiBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSTHM: aTroM, MOJIEKyJa,
XUMHYECKHM  BJIEMEHT, IMPOCTOE€ BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh
(omHOpOJHAsT W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTEJIbHAsi aTOMHas U
MOJIEKYJIApHAsg Macca, KOJMYECTBO BENIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas
JI0JISI XUMHYECKOT'O 3JICMEHTa B COSTMHCHUH, MOJISIPHBIA 00BEM, OKCH, KHCIIOTA,
OCHOBAHHE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCICHUSA, XUMHUYECKas
peakIus, KiracCu(UKaAI PEaKIUi: PEaKIuA COCIMHCHUS, PEAKIIUU Pa3lIoKCHUS,
peaKIuu 3aMelIeHHs, peaknmuu OOMEHa, JK30- W DHJIOTCPMUUYCCKUE PEaKIuu;
TeTUIoBOM 3(GEeKT peaknuu; SApO aTroma, SJIEKTPOHHBIM CIIOH aroMa, aTOMHas

Op6I/ITaJ'H>, paanyCc aromMa, XUMHUYCCKasd CBA3b, IOJIpHAsd W HCIOJIIPpHAA
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KOBAQJICHTHAsl CBsI3b, MIOHHAS CBSA3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasl J0Js
BellleCcTBa (MPOLIEHTHAs! KOHIICHTPAIlUs) B paCTBOPE;
2) WIUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XMMHUUYECKUX MOHATHUU (CM. M. 1) u
MPUMEHSITh 3TH TOHATHUS MPU OMMCAHUM BEIIECTB U UX MIPEBPaICHU;
3) UCHoJIb30BaTh XMMUYECKYH0 CUMBOJIMKY JJISi COCTaBJICHUSI (JOPMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;
4) ompenensTh BaJIGHTHOCTh aTOMOB DJIEMEHTOB B OWHApPHBIX COCIUHCHUSX;
CTENIEHb OKHWCIICHUSI JJIEMEHTOB B OWHAPHBIX COCAWMHEHUSX; MPUHAIC)KHOCTh
BEIIECTB K OMPEACIIEHHOMY KJIACCy COCIMHEHUN 1o (opMysiaM; BUJ XUMUYECKOM
CBsI3U (KOBJICHTHAS! U MOHHAs) B HEOPTaHUUECKUX COCTMHEHUSX;
5) packpeiBath cMmbici Ilepuogumueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh  TMOHUMAHHE  TEPHOJMYECKOM  3aBHCUMOCTH  CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT WX IMOJOXKeHus B Ilepuonndeckoit cucteme; 3aKOHOB
COXpAaHEHMsSI MAacChl BEIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJEKYJISPHOTO
y4eHHUs, 3aKOHa ABOTaJpo; OMHCHIBATH U XapaKTEPHU30BaTh TAOIUYHYIO (PopMy
[lepuoanyeckoi CUCTEMBl XMMUYECKUX AJIEMEHTOB: Pa3jInyaTh IMOHATHS «TJIaBHAS
noarpymnmna (A-rpynna)» u «nodounas noarpynmna (b-rpyrmna)y, Manbie U 60JbIINE
NEPUOJbI, COOTHOCUTH  OOO3HAYEHMs, KOTOpPbIE HMMEIOTCS B  TaOiwuIle
«lleppogmueckass cucrema xumuyeckux »diaemeHToB /[l 1. MenneneeBay ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB XHMHUYECKHX JIIEMEHTOB
(coctaB ® 3apsn smapa, 00IIee YHUCIO JIICKTPOHOB U paCIpeielieHHe HuX TI0
AIEKTPOHHBIM CJIOSIM);
6) kmaccupUIMPOBATh XWMHUUYECKHE OJIEMEHTBhI, HEOPTraHWYECKHE BEIECTBA;
XUMUYECKHUE peaklnu (110 YUCIy U COCTaBy YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, O
TEMI0BOMY 3P Dexry);
7) xapakTepu3oBaTh (ONMHCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJACCOB, TMOJTBEpKJasg ONHCAaHUE TMPUMEPAMHU MOJEKYJISPHBIX

YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;
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8) MpPOrHO3MpOBaTH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kay€CTBEHHOI'O
COCTaBa; BO3MOXXHOCTH INPOTEKAHUS XUMUYECKUX IIPEBPAILCHUNA B pPa3IUYHBIX
YCIOBUSIX;
9) BBIYUCHATH OTHOCHUTEJBbHYIO MOJIEKYJSPHYIO U MOJSIPHYIO MAaccChl BEIIECTB;
MacCOBYIO JIOJII0 XMMHYECKOIO 3J€MEHTa M0 (hopMyse COEIUHEHMS; MaCCOBYIO
JOJII0 BEILECTBA B PACTBOPE; MPOBOAUTH PACUETHI II0 YPABHEHUIO XUMUYECKOU
peaKuuy;
10) npuMEHSATh OCHOBHBIC OINEPAIMU MBICIUTECIBHON JIEATSILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IeHNE, CUCTEMATH3AlNI0, KIACCU(PUKALIUIO, BBISBICHHUE
IIPUYUHHO-CIICICTBEHHBIX CBSI3€d — I W3Yy4YECHUsT CBOMCTB BEIIECTB W
XUMHYECKUX PEaKIM; €eCTECTBEHHO-HAYYHbIE METOAbI O3HAHUSI — HAOJI0IeHNE,
U3MEepeHne, MOICIMPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIN);
11) cnenoBaTh TpaBUIaM IOJIB30BAHUS XMMHUYECKOH MOCYAO0H U J1a0OpaTOpHBIM
000pyT0BaHUEM, a TaKXKe MpaBuUIaM OOpaIlEHHUs C BELIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSIMU IO BBIIIOJIHEHUIO JITAOOPATOPHBIX XHUMHUYECKUX OMNBITOB 11O
HOJYyYEHUI0 M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAA M KHCIOpOIA),
IIPUTOTOBIIEHUIO PAaCTBOPOB C OINpPEAEIEHHON MacCOBOM J0JE€H PacTBOPEHHOIO
BEILECTBA; IUIAHUPOBAaTb W INPOBOJUTb XUMHMYECKHE OKCIEPUMEHTHI 11O
pPACIIO3HABAHUIO PACTBOPOB IIEJIOYEH M KUCIOT C IIOMOIIBK0 HHIUKATOPOB

(;makmyc, dheHondTanenH, METHIOPAHXK U Ap.).

9 KIIACC

1) packpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XUMUYECKHUI 3JIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb,  AJIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCJIEHHUS, XHUMHUYECKas
peaknus, XUMU4IecKas CBsI3b, TEIUIOBON A PEKT peakiinu, MOJIb, MOJISIPHBI 00BEM,
pacTBOp; DJIEKTPOJIUTBI, HEAIEKTPOJIUTHI, SJIECKTPOJUTHYECKAS IJUCCOLMALNS,
peaKIuu MOHHOTO OOMEHA, KaTaau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMBIE U
HEOoOpaTUMbIE peakuuu, OKHCJIMTEJIbHO-BOCCTAHOBUTEIIbHBIE peakuuu,

OKHUCJIINTCIIb, BOCCTAHOBUTCIIb, OKHCICHHC MW BOCCTAHOBJICHHC, aJJIOTPOIIMA,



21
aM(oTepHOCTh, XUMHUECKasi CBs3b (KOBaJ€HTHas, MOHHAs, MeETaJUIM4ecKasi),
KpUCTAJITUYEeCKasi penéTka, KOppo3usi METAJUIOB, CIUIABbI; CKOPOCTh XUMHUUECKOM
peakiuu, npeaenbHo nonyctumas konrentpanus (I1/1K) Bemectna;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN (CM. M. 1) H
MPUMEHSITH 3TH TOHATHUS MPU OMMCAHUM BEIIECTB U UX MIPEBPaICHU;

3) UCHoJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JJISi COCTaBJICHUSI (JOPMYJ BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

4) ompenensTh BaJCHTHOCTh M CTEMEHb OKHUCICHHS XUMUYECKUX DJIEMEHTOB B
COEIMHEHUSIX PA3TMYHOIO COCTaBa;

PUHAJICKHOCTH BEIIECTB K OMPEICIEHHOMY KJIacCy COeIMHEeHUM o popMyram;
BUJT XUMUYECKOW CBs3M  (KOBaJieHTHas, HWOHHAs, MeETaJUIM4YecKas) B
HEOPTraHUYECKUX COCTMHCHUSX;

3apsii HOHA IO XUMUYECKOU popmyrie;

XapakTep cpeapl B BOJHBIX pPAacTBOpax HEOPraHMYECKUX COEAUHEHUW, THI
KPUCTAJUTMYECKON PEMIETKH KOHKPETHOT'O BEIIECTBA;

5) packpeiBath cMmbici Ilepuommueckoro 3akona J[. WM. MengeneeBa wu
JIEMOHCTPUPOBATh €T0 MOHWMAHWE: OMHUCHIBATh M XapaKTepU30BaTh TAOIUUHYIO
dopmy Ilepruoanueckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB: pa3iuyarTh MOHSTHUS
«riaBHas noArpynna (A-rpymnma)» u «modounas noarpynmna (b-rpymma)y, Manbie u
OOJIbIIINE TIEPUO/IHI;

COOTHOCHTH O0O3HAYEHHS, KOTOPbIE HMEIOTCS B MEPUOJUYECKON TabmuIie, C
YUCJIOBBIMU XapaKTEpPUCTHUKAMH CTPOCHUSI aTOMOB XUMHUYECKUX DJIEMEHTOB
(coctaB u 3apsn szapa, 00IIee YHUCIO DIICKTPOHOB W paCIpeiesieHHe HX TI0
AIEKTPOHHBIM CJIOSIM);

OOBSCHATH OOIINE 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOWCTB JJIEMEHTOB M UX
COCIMHEHUN B TMpelenax MaJbIX NEPUOJOB W TJABHBIX MOATPYII C Y4ETOM
CTPOCHHS UX aTOMOB;

6) k1accupUIUPOBATh XUMUYECKUE IJIEMEHTHI;

HCOPraHN4ICCKHUEC BCIICCTBA,
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XUMUYECKHUE peakinu (10 YUCIy U COCTABy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, O
TeIoBOMY 3(dQeKTy, M0 H3MEHEHUI0 CTENEHEeW OKHUCICHUS XUMHYECKHUX
3JIEMEHTOB);
7) xapakTepu30BaTh (OMUCHIBATH) OOIIUE U cieU(UUECKUe XUMUUECKUE CBOMCTBA
MPOCTBIX U  CJIOXKHBIX  BEIIECTB, TMOJATBEpXkJasi ONHUCAHUE TMPUMEpPaMu
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHI;
8) COCTaBISATH YPaBHEHUS DJIECKTPOJMTUUCCKON TUCCOLMAIIMU KHUCIIOT, MIEI0oueh U
COJICH; TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEaKIIMii HOHHOTO OOMEHa;
ypaBHEHUS PEaKIHil, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETHYECKON CBS3U
MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
9) packpblBaTh  CYIIHOCTh  OKHCJIHMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHca dTUX PeaKIuii;
10) mporHo3wpoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTHU MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUHN B PA3IMUHbBIX YCIOBUSX;
11) BBIYHMCISATH OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIICCTB;
MacCCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa 10 (OopMyJie COeIMHEHNUS;
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE;
IPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUECKON PEaKIINU;
12) cnenoBaTh MpaBUIIaM IOJIb30BAaHUS XMMHUYECKOH TMOCYI0H M J1aOOpaTOpHBIM
o0opyAOBaHUEM, a TAKXKE MPaBHJIaM OOpaIlleHUsI C BEHIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMU 110 BBIMIOJTHEHHUIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJIYYCHHIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);
13) mpoBOAWTH peaKIWH, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPUAOPOMUA-, MOAUA-, KapOOHAT-,
docdar-, cunukar-, cymnbdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHUS W HOHBI
M3YUYEHHBIX METaJUIOB, MPUCYTCTBYIOUIME B BOJHBIX PAaCTBOpPAX HEOPTraHMYECKUX
BEILIECTB;
14) npUMeHSATh OCHOBHBIE OINEPALMHU MBICIUTEILHON AESATEIbHOCTH — aHaIu3 U

CHHTE3, CpaBHEHHE, O0O00OIIeHHEe, CHUCTeMaTHU3allUi0, BBISIBICHHWE MPUYMHHO-
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CIEACTBEHHBIX CBA3CM — Ui M3YYEHHUS CBOWCTB BEIIECTB U XUMUYECKUX
pEeaKLHnii;
€CTECTBEHHO-HAYYHbI€ ~METOJAbl TO3HAaHUS — HAONIOJEHHE, U3MEpEHUE,

MO/ICJIUPOBAHUE, SKCIEPUMEHT (peabHbIA U MBICIICHHBIN ).

B ¢enepanbHBIX W pEeTHOHAIBHBIX MPOIEAYpax OIEHKH KadecTBa OOpa3oBaHUS
UCIIONb3YyeTCsl  TepedeHb  (KoauduKaTop) paclpelesieHHbIX [0  KjiaccaMm
IpOBEPSIEMBIX TPeOOBAaHUI K pe3ylabTaTaM OCBOCHHsI OCHOBHOW 00pa3oBaTenbHOU
IporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUSI M JJIEMEHTOB COJAEPIKAHUSA TIO

XUMHUMH.

[IpoBepsiembie TpeOOBaHUS K pe3yJibTaTaM OCBOCHUSI OCHOBHOM

o0OpazoBaTeIbHOM IporpamMMsl (8 Kiracc)

Kon [IpoBepsiemble TpeaMETHBIE PE3YJIbTAThl OCBOCHHUS OCHOBHOM
IPOBEPSIEMOTO | 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus

pe3ynbTaTa

1 ITo Teme: "IlepBoHayanbHble XUMUYECKHE TTOHATHS "

1.1 PacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TIOHATHH: aTOM,
MOJICKYJIa, XUMHUYECKHH D3JEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMECh (OJHOPOJIHAS W HEOJHOPOJIHAS), BaJICHTHOCTD,
OTHOCHTEJIbHAS aTOMHAs M MOJIEKYJIIpHas Macca, KOJUYECTBO
BEIIECTBa, MOJIb, MOJISIPHAsT Macca, MaccoBasi JOJIS XUMHUUYECKOTO
3JIEMEHTa B COCMHEHUH, MOJISIPHBIN 00beM, XMMUYECKAs PeaKIIus,
KIaccHpUKAIUs  pPEaKIUi: pPeakuu COCIWHCHHS, PpPEaKIuu
pa3lIOKEHUs, PEaKIUu 3aMCIICHMS, pPEaKIuu oOMeHa, 3K30- W
HAOTEPMHUCCKHE PEAKIIMH, TEIIOBOM 3P (DEKT peakiuu, pacTBop,

MaccoBas J10Ji BelecTBa (MMPOIEHTHAsT KOHIIEHTPAIUs) B PaCTBOPE

1.2 HILTIOCTPHUPOBATH B3AMMOCBA3b OCHOBHBIX XMMHUYCCKUX MOHSITUI U

INPUMCHATL OTH IIOHATHA IIPH OIHMCAHHKW BCIICCTB MW HX
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IPEBPALLCHUN

1.3 UCIIOJI30BaTh XUMHUUECKYIO0 CUMBOJIUKY JJIsl COCTaBIICHUS (POpMYT
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLIUI

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXpPAHEHHMS MacChl BEILECTB,
IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIDHOTO Y4Y€HHs, 3aKOHa
ABoraapo

1.5 OTIPENICNIATh BaJICHTHOCTH AaTOMOB JJIEMEHTOB B OHMHApHBIX
COCTMHEHUSX

1.6 KJIacCU(UIIUPOBATh XUMUUYECKHE peakiuu (M0 YUCIYy U COCTaBY
YYaCTBYIOIIUX B PEAKITUU BEIIECTB, MO TETIOBOMY (D PeKTY)

1.7 BBIYHUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl
BEILIECTB

1.8 BBIUUCIISITH MAaCCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMeHTa 1o (hopmysie
COEIMHEHN,

1.9 BBIYHCJISITh MAaCCOBYIO JOJIFO BEUIECTBA B PACTBOPE

1.10 OPUMEHATh  €CTECTBEHHO-HAyYHbIE  METOJIbl  [O3HAHUSA -
HAOJIIOICHWe,  U3MEpPEHHEe,  MOJIETUPOBAHHUE,  IKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN)

2 I[lo Tteme: '"Baxueilmve mpeACTABUTENN  HEOPraHUYECKHUX
BelecTB"

2.1 PAcCKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX [MOHSATHUNA: OKCHJ,
KHCJIOTa, OCHOBaHUE, COJIb

2.2 ONpEeNeNATh TPUHAAJIC)KHOCTh BEIIECTB K OMPEACICHHOMY KJaccy

coeiMHEHuH 1o hopmyiiam
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2.3

KJ'IaCCI/I(I)I/IHI/IpOBaTB HCOPraHNM4YCCKHEC BCIICCTBA

2.4

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBa
BEUIECTB  PA3JMYHBIX  KJIAaccOB,  MOATBEpKAas  OINUCAaHUE
OpUMepaMH  MOJEKYJISPHBIX  YPaBHEHUH  COOTBETCTBYIOIIHX

XUMHUYECKUX pPEaKIUN

2.5

IMPOTrHO3NUPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOKHOCTHU IMPOTCKAHUA XUMHUYCCKHX

HpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

cleloBaTh TpaBWjaM IIOJB30BAaHUSA XHWMHYECKOW TIOCYIOW U
1abopaTopHBIM 000PYIOBAaHUEM, a TaKXKe MpaBuUiIaM OOpalleHus ¢
BEIIIECTBAMU B COOTBETCTBUHM C HHCTPYKIIUSIMH IO BBIMOTHEHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIEeCTB (BOIOPOA U KUCIOPOAa), MPUTOTOBICHUIO
pPacTBOPOB C OIpPEIECICHHOW MacCOBOW JOJEl pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH U IPOBOAUTH XUMUYECKUE IKCTIEPUMEHTHI
[0 Pacro3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C TOMOIIBIO

UHIUKATOPOB (TakMyc, peHondTanernH, METUIOPAHK U IPYTHE)

2.7

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUUYECKON PEaKLNU

[To Teme: "Ilepuomuueckuit 3akoH u llepumonnueckas cucrtema
xumudeckux syemeHToB J[.MI. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBa3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIC peakiuu"

3.1

PACKpBIBaTh CMBICII OCHOBHBIX XUMUUYECKUX MOHATHM: AP0 aTOMa,
AJIGKTPOHHBIA CIIOW aTtoMa, aTOMHAas OpOWTanb, paguyc aTtoma,
XUMHYECKAS CBSI3b, MOJISIPHAS M HEIMOJSPHAsl KOBAJIECHTHAs CBS3b,
3JEKTPOOTPULIATENBHOCTh, WOHHAS CBS3b, MOH, KATHUOH, AHHOH,

CTCIICHb OKHCJICHUA
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3.2

KJ'IaCCI/I(l)I/IL[I/IpOBaTB XUMHNYCCKHUC DJICMCHTHI

3.3

OINHCHIBATH u XapaKTepHU30BaTh TaOJIMYHYIO bopmy
[lepronuyeckoit CUCTEMbl XHMHYECKHX 3JIEMEHTOB: pa3jiMyaTh
noHsaTust "rmaBHasg noarpynna (A-rpynma)' u "mobouHas

noarpynmna (b-rpynna)", "maneie" u "6oapue" nepuoabl

3.4

packpbiBaTh cmbich [lepunogunueckoro 3akona [[.M. Menneneena:
JE€MOHCTPUPOBATh TOHUMAHUE TMEPUOJIMYECKON 3aBUCUMOCTHU
CBOWMCTB XMMHMYECKMX OJEMEHTOB OT HX IOJOXKEHUS B

[Iepnonnueckon cucreme

3.5

COOTHOCHUTH 0603Ha‘leHI/IH, KOTOPBIC HUMCIOTCSA B Ta6J'II/III€
"HepI/IO,HI/I‘{€CKa$I CHUCTCMa XUMHYCCKHX 3JICEMCHTOB I[H
MGH,HGJ'ICCB&" C YHUCJIIOBBIMHU XAPAKTCPUCTUKAMH CTPOCHUS aATOMOB
XUMHYCCKHNX JJICMCHTOB (COCTaB U 3apiana Aaapa, 0611166 YHUCIIO

QJICKTPOHOB U paCHpPCACIICHUC UX 110 3JICKTPOHHBIM CHO}IM)

3.6

onpeaAciATb CTCIICHL  OKHCJIICHUA  JJICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

3.7

ONpEeAesATh BUJ XUMHUYECKON CBsI3M (KOBAJICHTHAs M HMOHHAs) B

HCOPTraHUYCCKUX COCANHCHUAX

[IpoBepsieMble 371€MEHTHI coiepkanus (8 Kiacc)

Kon [IpoBepsieMblii 3JIEMEHT COJIEpIKAHUS
1 [IepBoHaYaIbHBIE XUMUYECKHUE TTOHSATHUSA
1.1 [Ipenmer xumuu. Ponp XuMHUK B KU3HU YEJIOBEKA. XHMHUS B CUCTEME

Hayk. Tena u BemecTBa. duznueckne CBOWCTBA BEUIECTB. ATperatHoe

COCTOAHUC BCIICCTB
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1.2

IlonsaTue o METOOdaX ITO3HAHHA B XHMMHUHU. YucTteie BCIICCTBA U CMCCH.

Cnoco0sI pazaeneHust cMeceit

1.3

ATOMEBI U MOJICKYJIBI. Xumuyeckue 31eMeHThl. CUMBOJIBI XUMHUYSCKUX
DJICMCHTOB. HpOCTBIC N CJIOXXHBIC BCIICCTBA. ATOMHO'MOHeKyJIHpHOG

YUEHHE

1.4

XuMu4ueckas ¢)0pMyna. BaneHTHOCTh aTOMOB XHMMYECKHX 3JIEMEHTOB.
3aKOH IOCTOSTHCTBA COCTaBa BCIICCTB. OTHocHTeNnbHAs aTOMHas Macca.
OTHOCHUTENILHAS MOJICKYJSIpHAdA Macca. MaccoBas J0JI1 XUMHYCCKOI'O

QJICMCHTA B COCAMHCHHNU

1.5

KomnuectBo BemectBa. Momb. MoisipHas Macca.  B3auMocBsa3b
KOJIMYECTBA, MAacChl U YKMCJIa CTPYKTYPHBIX €IMHUIl BelllecTBa. PacueTsl

o ¢popMysiaM XUMHUECKUX COCTUHEHUN

1.6

Ouznyeckue M XMMHUYECKHE SBJICHUS. XHUMHUYECKas peakius U ee
Opu3HaKkd. 3aKOH COXpaHEHUS MacChl BEIIECTB. XHMHYECKHUE
ypaBHeHus. Krnaccudukamuss XUMUYECKUX peakiui (CoeIUHEHUs,

pa3noKeHUs, 3aMelIeHusl, 0OMEHa)

1.7

XUMHYECKUA HKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW ITOCYJIOW, C
npaBujaaMu  pabOThl B JJa0OpaTOpUM M TpPHEMaMH OOpalleHUs C
7a00paTOpPHBIM O0OPYIOBAaHHEM, H3YYCHHE W ONMHUCaHWC (PU3MUECKUX
CBOMCTB 00pa3Ii0oB HEOPraHWUECKUX BEIIECTB, HAO0ICHHE (DHU3NUSCKUX
(mmaBJIeHUE BOCKA, TAsHUE JIbJIa, PACTUPAHHUE caxapa B CTYIKE, KUTICHUE
U KOHJCHCAIUS BOJABI) U XUMUYECKHX (TOPEHHE CBEYH, MPOKATMBAHUE
MEIHOM TMPOBOJIOKH, B3aUMOJECHCTBHE MeJa C KHUCJIOTOM) SIBIICHUIA,
HAOJIFO/ICHUE U OMUCAHWE TIPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIIUN
(paszmokeHHne caxapa, B3aUMOJICHCTBHE CEPHOW KHCIOTHI C XIJIOPHUIIOM
Oapusi, paznoxenue ruapokcuna wmeau (II) npu  HarpeBanuw,

B3aMMOJICHCTBUE kene3a ¢ pactBopom comu meau (II), uzydenue
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Croco0OB pazziefieHusl cMecedl (C MOMOIIbI0 MarHuTta, (UIbTPOBAHUE,
BBIMIAPUBAHUE, TUCTHULIIMS, XpomaTorpadus), MpOBEACHHE OYUCTKU
MOBApPEHHOM CcoM, HAOJIONEHUE U ONHMCAHUE PE3YyIbTaTOB IPOBEACHUS
OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS Macchl, CO3JaHUe

MOJIeIed MOJIEKYT (I1apOCTEP>KHEBBIX)

Baxuenue npenctaBuTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx - cmeck razos. CocraB Bo3nyxa. Kuciopon - aneMeHT u nmpocroe
BeulecTBO. HaxoxneHue kucimopoaga B mpupone, GU3HUECKHE WU
XUMHYeckue cBoiicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenue
kuciopoaa. CnocoObl MoJydeHus Kucilopoia B JabopaTopuud H
npoMbliuieHHocTH.  KpyroBopor kucnopona B mnpupoje. O30H -

AJIJIOTPOITHAA MO}II/I(I)I/IKaIII/ISI KHUCJI0pOoaa

2.2

TeroBoit  »ddexr  XUMUYECKOHM  peakilh, TEePMOXUMHUYECKUE
YpaBHEHHMsI, 9K30- U HHAOTEPMHUYECKHE peakiuu. TOIuMBO: yroiab H
MeTaH. 3arps3HEeHHE BO3[yXa, YyCHUJIEHWE MapHUKOBOTO 3ddekTa,

paspyliieHre 030HOBOTO CIIOs

2.3

Bonopon - anemeHT M mpocTtoe BemiecTBO. Haxoknenue Bojopoaa B
npupojie, Gu3nIecKrue U XMMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI

IMOJIYUYCHHA. Kucnote! u conmn

2.4

MounsipHbIii 00BeM Ta30B. PacyeTsl 0 XUMUYECKUM YpaBHEHUSAM

2.5

®dusnyeckue CBOWCTBA BOAbl. Boxa kak pactBopurenb. PacTBOpSL
HacellieHHbple 1 HEHACBILIEHHBIE PACTBOPBI. PACTBOPMMOCTH BEIIECTB B
BoJe. MaccoBasi O BEIIECTBA B pacTBOpe. XHMMHUYECKUE CBOWCTBA
BoAbl. OcHoBaHus. Poib pacTBOPOB B MPUPOJIE M B KU3HU YEJIOBEKA.
KpyroBopoT BozibI B ipupo/ie. 3arpsi3HEHHE MPUPOIHBIX BoA. OXxpaHa u

OYMCTKA IIPUPOJHBIX BOJ
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2.6

Knaccuduxanus HEOPTraHUYECKUX COCIMHECHUU. Okcuppl.
Knaccudukanus oxcumoB: cojeoOpasyronye (OCHOBHBIC, KHCIIOTHBIE,
amdorepHbie) U  HecosieoOpasyromue. HomeHkiatypa  OKCHIOB.

du3nvecKrue U XUMHUYECKHUE CBOWCTBA OKCUIOB. [loyyeHne okcuon

2.7

OcHoBanus. Knaccudukanus OCHOBaHUM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHnknatypa ocHoOBaHHM. (DU3MYECKHUE U XUMHUUYECKHUE

CBOMCTBA OCHOBaHUM. [lonyuenue ocHoOBaHUM

2.8

Kucnorel.  Knaccudukamus  kucinor.  HomeHkimatypa  KHCIOT.
Ou3nyeckue W XUMHUYECKHE CBOMCTBA KHUCIOT. Psaa  akTUBHOCTHU

metaiuioB H.H. bekerosa. [lonyyenue kucnor

2.9

Comu. Homenknatypa coneid. dusznyeckue U XUMHUYECKHE CBOMCTBA

coneu. Ilonydyenue comnei

2.10

I'eneTnueckas CBsA3b MCIKOY KiIIaCCaMU HCOPIraHNYCCKUX COG,III/IHGHI/Iﬁ

2.11

XUMUYECKUNA HKCIIEPUMEHT: KAu€CTBEHHOE OIPENEIICHUE COJACpKaHUA
KHCIIOPOJIa B BO3JAYyXe, IOJy4YeHHEe, cOoOWMpaHue, paclo3HaBaHUE W
U3y4YeHHEe CBOMCTB KUCJIOPO/a, HAOI0ICHHE B3aMMOICHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W TIPEKpallCHUs TOPEHUS
(mokapa), O3HAKOMJICHHME C OOpa3laMH OKCHIOB W OIHUCAaHHE WX
CBOICTB, MOJy4YeHUE, COOMpPaHKE, pacro3HaBaHUE M M3yYEHUE CBOMCTB
BOJIOpoJia (TOpeHue), B3auMoAecTBUE BoAoposa ¢ okcujaoM meau (II)
(BO3MOYKHO HCIIOJIb30BAaHUE BHCOMATEpPHUAIIOB), HAOIOACHUE 00pa3IoB
BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH
PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBHIO, IPUTOTOBJICHUE
pPacTBOPOB C ONPEAECICHHON MAacCCOBOM JI0JIEH PaCTBOPEHHOTO BEIIECTBA,
B3aHMMO/JICHCTBUE BOABI C METAJUIAaMHU (HATPUEM U KajbllieM) (BO3MOXKHO
HCTIOJIb30BaHUE BHUACOMATEPHAIIOB), OMPEACICHUE PACTBOPOB KUCIOT U

mejaoued ¢ TMOMOIIbK0  HWHIMKATOPOB, HCCIENOBaHHE 0OpaslioB
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HEOPraHWYECKUX BEIIECTB PA3JIMYHbIX KJIACCOB, HAOIIOAEHUE N3MEHEHHUS
OKPACKM HHJMKATOPOB B PACTBOpPAxX KHUCIOT W IIEIOYEH, H3y4yeHUe
B3aumojeicTBus okcuaa Menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT € MeTaJUlaMH, peakUud  HEeUTpaau3aluuu, I0JydYeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBHITECHEHHWE OJHOTO MeTajla JIPYruM W3
pacTBOpa COJNM, PEIICHHE OHKCIEPUMEHTAIbHBIX 3a7ad IO TeMe

"BaxxHennme Ki1accbl HEOPraHMYECKUX COETUHEHUM"

[Tepuonnueckuit 3akon u Ilepuonnyeckass cucTeMa XUMHUYECKHUX
sanemeHToB .M. Menaeneea. CtpoeHue atoMoB. XUMHYECKAs CBS3b.

OXHUCIUTETBHO-BOCCTAHOBUTEIIHHBIC pPCaKknmn

3.1

HepBBIG ITOIIBITKH KJIaCCI/I(l)I/IKaIII/II/I XUMHYECKUX 3JeMeHTOB. IloHsTue o
rpynmax CXOJHbIX 3JICMCHTOB (IIICJ'IO‘IHBIG n IMCJIOYHO3CMCIIBHBIC
MCTaJUIbl, I'aJIOTCHBI, NHCPTHLIC Ta3BI). 3J'I€M€HTBI, KOTOPBIC 06p33y}0T

aM(l)OTepHBIG OKCHABI U THAPOKCHUABI

3.2

Ilepuognueckuii  3akoH. llepuonnueckas cucreMa XUMHYECKUX
snemenToB .. MenneneeBa. KopoTrkonepuoaHasi U AJIMHHONEPHUOIHAS
dopmer  Ileprognueckoil cucTeMbl XUMHUYECKUX 23yemeHToB 1.
MenneneeBa. Ilepuonsl u rpynnbl. @U3NUECKUN CMBICT MOPSAIKOBOTO

HOMEpa, HOMEPOB IIEPUOJIa U TPYIIIBI AIEMEHTA

3.3

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M30Tombl. DIEKTPOHBI.
CtpoeHue dJEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMHUUYECKHUX
3JIEMEHTOB [Tepuonnueckoi CHUCTEMBI J.N. Menneneena.
XapaKkTepuCTUKa XHMHUYECKOTO0 JJIEMEHTa [0 €ro IMOJOKEHHIO B

[Tepunoguueckoit cucrteme .M. Menaeneena

3.4

3aKOHOMepHOCTI/I HN3MCHCHUA PagnyCa aTOMOB XHMHUYCCKHUX 3JICMCHTOB,
METAJINYECKUX U HEMETAJJIMYECKUX CBOMCTB 10 rpymmnam 1 1rnepuoaam.

3nauenne Ilepuonmueckoro 3akoHa u llepmogmyeckoil cHCTEMBI
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XUMHUYCCKUX OJJICMCHTOB [JIsI pPasBUTUA HAYKHM MW IIPAKTHKH. I[H

MeHnpneneeB - y4eHBIN U TPaKIaHUH

3.5 Xumuueckast cBs3b. KoBaneHTHas (moJisipHas M HENOJsIpHasl) CBSA3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAs CBA3b

3.6 Crenenp okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIHH.
IIponieccbl  okucieHHss W BoccTaHOBieHusA.  Oxkucnurenun U
BOCCTAaHOBUTEINHU

3.7 XVUMHUYECKUIA SKCIEPUMEHT: M3y4YeHHE OOpa3loB BEUIECTB METAJUIOB U

HEMETAJIJIOB, B3aUMOJICUCTBUE THIPOKCH/IA LIMHKA C PACTBOPAMH KUCIIOT
U IIeJI0YEH, TMPOBEICHHE ONBITOB, WUIIOCTPUPYIOMINX PUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ peakiuil  (ropeHue, peakiuu

Pa3NOXKEeHUs, COSTUHEHUS)

[IpoBepsiembie TpeOOBaHUS K pe3yJbTaTaM OCBOCHHSI OCHOBHOM

oOpazoBaTeTbHOM IporpamMMmsl (9 kiracc)

Kon

[IpoBepsieMble NpeAMETHBIE pPE3yJIbTATBl OCBOCHUS OCHOBHOU

IIPOBEPSIEMOTO | 00pa30BaTEILHOM ITPOrpaMMBbl OCHOBHOT'O OOIIEro 00pa30BaHUs

pe3yibTarta
1 ITo Teme: "BemiecTBo 1 XUMUUYecKasi peakius"
1.1 PacKphIBaTh CMBIC OCHOBHBIX XMMHUUYECKHX ITOHSITUH: PacTBOD,

3JIEKTPOJIUTBI, HEAJIEKTPOJIUTBL, SJIEKTPOJIUTHYECKAS JUCCOLMALNS,
peaKIMu HOHHOTO OOMEHa, KaTaau3aTop, XUMUYECKOe paBHOBECHE,
oOpatumMbie W  HEOOpaTUMbIE  pEaKIMH,  OKHUCIUTEIHHO-
BOCCTAHOBUTEIIBHBIE PEAaKUWH, OKHUCIHUTEIb, BOCCTAHOBUTEIND,
OKHCJICHHE U BOCCTAHOBJICHUE, aJUIOTponus, amM(OTEpHOCTH,
XUMUYEecKasi CBsI3b (KOBAJICHTHAsi, HWOHHAs, MeETauIM4ecKas),

KpUCTaJULIM4YCCKas PpPCIICTKA, CIINIaBbl, CKOPOCTb XUMHYECKOU
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peaKIuu

1.2

HUITIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATUMN U
IIPUMCHATL OTH IOHATHUA IIpU OINHMCAHWMHW BCHICCTB MW HX

IIPEBPALLCHUN

1.3

COCTaBJIATh YPABHEHUS DIEKTPOJUTHUUECKON TUCCOUUALMHN KUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAILECHHBIE YPABHEHUS PEaKLUi

WOHHOTO 0OMeHa

1.4

PACKpBIBATH CYITHOCTb OKHCIUTCIBHO-BOCCTAaHOBUTCIIBHBIX
peaKIII/Iﬁ MocCpeaACTBOM COCTABJICHUA 3JICKTPOHHOI'O OaymaHca 3THUX

peakiui

1.5

IMPOBOAUTD PACUCTHI 110 YPABHCHUIO XUMHUYECKOU pPCaKnunu

[To temam: "Hemertamnel n ux coeaumHeHus" m "Mertauiel U UX

coenquHeHud"

2.1

XapakTepu3oBaTh  (OMHCHIBaTH) oOOImME ©  crenupuyeckue
XUMUYECKHE CBOWCTBA IMPOCTBIX U  CIOXHBIX  BEUIECTB,
NOATBEPKAsl ONMUCAHHE MPUMEPAMH MOJEKYISIPHBIX U HOHHBIX

YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHUX PEAKIUI

2.2

COCTaBIISITh YpPaBHEHUS peaxkuuit, ITOATBEPK AKX
CYIIECTBOBAHME TE€HETUYECKOM CBSI3M MEXKJYy BEIIECTBAMU

Pa3JINYHBIX KJIACCOB

2.3

IIPOTrHO3HUPOBATb CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX
CTpOCHHUA, BO3MOXHOCTH IMPOTCKAHUA XHMMHUYCCKUX npeBpameHI/Iﬁ

B Pa3JIMYHbIX YCIOBHUAX

2.4

ClIca0BaTh IIpaBHJIaM I1OJIb30BaHUA XUMHUYECKOM HOCYI[Oﬁ u

1a00paTOpHBIM 000PYJIOBAHHUEM, a TAKXKE MPaBUIIaM OOpalleHus ¢
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BCIICCTBAMH B COOTBCTCTBHU C MHCTPYKOUAMH I10 BBLIITOJIHCHHUIO
Ha60paTOpHBIX XUMHUYCCKHUX OIIBITOB I10 IMOJYYCHHIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO rasa)

2.5

IIPOBOAUTL PEAKIMK, MOATBEPIKIAIONINE KAYCCTBEHHBIM COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM ITyTEM XJIOPHU-,
OpoMuna-, uoaua-, kapOoHat-, ¢docdar-, cunmkar-, cyibdar-,
THJAPOKCUI-UOHBI, KAaTHOHBI ~aMMOHHS, HWOHBI  H3YYCHHBIX
METAJIOB, MPUCYTCTBYIONIHC B BOJIHBIX pacTBopax

HCOPTaHNYCCKUX BCUICCTB

ITo Teme: "Xumus u okpyxaromas cpeaa”

3.1

pacKpbIBaThb CMBICI OCHOBHBIX xuMuuyeckux mnoHstui: I[IJK

BCUICCTBA; KOPPO3UA MCTAIIIOB

3.2

IMPUMCHATHL OCHOBHBLIC OIICpalluH MBICIIUTEIIbHOMN JACATCIIBHOCTHU -
dHaJIM3 MW CHHTC3, CPABHCHHC, O606H.I€HI/I€, CHUCTCMATHN3alluIo,
BBIABJICHUC TMIPUYNHHO-CIICACTBCHHBIX CBSI3EH - 1 U3Y4YCHUA
CBOICTB BCHICCTB U XMMHNYCCKHUX peaKHHﬁ; CCTCCTBCHHO-HAYYHBIC
MCTOAbI IIO3HAHUA - Ha6J'IIOI[€HI/I€, HU3MCPCHHUC, MOACIMPOBAHUC,

AKCIIEPUMEHT (peabHbId U MBICJICHHBIN )

[IpoBepsiemble 31€MEHTHI coepkanus (9 knacc)

Kon [IpoBepsieMblii 3JIEMEHT COJIEpIKaAHUS
1 BemecTBo n xumuyeckas peakuus. [loBropenue
1.1 [lepuonuueckuit  3akoH. Ilepuomnueckas cucteMa XUMHYECKHX

snementoB .M. MenaeneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJOB,
KaJIMsl, KalblUsl U WX COCAMHEHUHW B COOTBETCTBUU C TMOJOKEHHEM

3JIEMEHTOB B llepronyeckon cucteMe U CTPOCHUEM UX aTOMOB
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1.2

CrpoeHue BemecTBa: BUAbl XUMUYECKON CBA3U. THITBI KPUCTALINYECKUX
pPELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUMNA KPUCTAJUIMYECKON
pELIeTKH U BUJa XUMHUYecKoi cBsi3u. Knaccudukanuusa u HOMEHKIaTypa
HEOpraHMYEeCKUX  BeIIeCTB  (MEXIyHApoAHass W  TpPUBHAJIbHAA).
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSALIMXCS K Pa3jIWYHBbIM KJaccam
HEOPraHUYECKUX COCIMHEHUM, TEHETUYECKAs CBA3b HEOPraHUYECKUX

BCIICCTB

1.3

KJIaCCI/I(I)I/IKaLII/ISI XUMHUYCCKHNX peaKL[I/If/'I IO PA3JIMYHBIM IIPpU3HAKAM (HO
YUCIy W COCTAaBy Y4YACTBYHOHNIMX B PCAKIHNU BCIICCTB, IO TCILIOBOMY
B(I)Q)CKTy, 10 U3MEHEHMIO CTEIICHEH OKMCICHMS XMMUYECKUX OJICMCHTOB,
I10 O6paTI/IMOCTI/I, I10 Y4aCTHUIO KaTaJIHSaTOpa). 9K30- Hu
OHAOTCPMHUUCCKHUC PCAKINH, TCPMOXUMHUYCCKUC YPABHCHHA. IlonsTue o

CKOpOCTH XUMHYCCKOU pPCaKnunu

1.4

[TonsiTe 006 O6paTI/IMI>IX )41 H€06paTI/IMBIX XUMHUYCCKUX PCAKIUAX.
I[lonsiTME O TOMOIE€HHBIX M ICTCPOICHHBIX PCAKIUAX. [lonstue o
XUMHUYCCKOM  PABHOBCCHUM. (DaKTOpBI, BJIIMAIOIIUE Ha  CKOPOCTH

XUMHUYECKOM PCaKIHNH U ITOJIOKCHUC XUMHUYCCKOT'O PABHOBCCHA

1.5

OKHCTUTETHPHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, DSJIEKTPOHHBIA OanaHC
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakuuu. CocTaBlIeHUE YpaBHEHHI
OKHCJIMTENIbHO-BOCCTAHOBUTEBHBIX PEAKIIMHI C UCIIOJIB30BAHUEM METO/1a

AJICKTPOHHOTO OanaHca

1.6

Teopuss  AAEKTPOJUTHUYECKOM  JAUCCOLUMAIUMU.  DJIEKTPOIUTHI U
HE3JIEKTPOJIUThl. KaTroHbl, aHMOHBI. MeXaHu3M JUCCOIUAIMHA BEIIECTB
C pa3IMYHBIMU BHJAMU XUMHUYECKOW CBs3U. CTENeHb JAUCCOIUAITUU.
CuitbHBIC U ClTa0bIC AJICKTPOJUTHI. Peakiuu HOHHOTO OOMEHa. Y CIIOBHUS
MPOTEKaHUsI PEaKIMii HOHHOrO OOMEHa, TOJIHBIE W COKpAaIllCHHBIC

WOHHBIE ypaBHEHHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM U COJICH B
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CBETE  MPEACTaBICHUHA 00  BIEKTPOIUTHYECKOW  JAUCCOLMALINH.

KauecTBeHHbIE peakiu Ha MOHBL. [IoHATHE O THIpONIM3E conei

1.7

XUMUYECKUU OKCHEPUMEHT: O3HAaKOMJICHUE c MOJAEIAMUA
KPUCTAJUTMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB - METALIOB U
HeMeTaJyIoB (rpaduTa U aiMasa), CIIOKHBIX BEHIECTB (XJIOpUAa HATpUs);
UCCJIEIOBAaHWE 3aBHUCUMOCTH CKOPOCTH XHMHUYECKOW peakiuu OT
BO3JICUCTBUS Pa3IUYHBIX (haxTopoB; UCCIIEJIOBAHUE
AJIEKTPOTPOBOJIHOCTA PAaCTBOPOB BEIIECTB, IMIpoliecca JIUCCOIUALINU
KHCJIOT, menoyed U coseu (BO3BMOXKHO  HCTOJIB30BAHUE
BUJIEOMATEPHAJIOB); MPOBEJICHUE OMBITOB, WIITIOCTPUPYIOMIUX MPU3HAKH
NPOTEKAaHUsI peaknuii HWOHHOrO oOMeHa (oOpa3oBaHHME OCaJIKa,
BbIJICJICHUE Ta3a, OOpa3oBaHUE BOJIBI); OMBITOB, HWJUTFOCTPUPYIOIIUX
IpUMEPhl  OKUCIIUTEIILHO-BOCCTAHOBUTEIIBHBIX  peakiuuii  (ropeHwue,
peakiuu pasiioKEeHUsI, COCTUHEHUs); PACIIO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IOMOINbI0 KAaYECTBEHHBIX pEaKlMid Ha HOHBI; pelICHUE

OKCIICPUMCHTAJIBHBIX 3a1a4

Hemetannel u ux COCAMHCHUA

2.1

OO6mass xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue W (puznyeckue CBOWCTBA
MPOCTHIX BEMIECTB - TAJIOr€HOB. XWUMHYECKHE CBOWCTBAa Ha IPUMEPE
xjiopa (B3aMMOJCUCTBHME C METaJIaMHM, HEMETa/ulaMu, IIeJI0YaMH).
XinopoBogopoa. CoiisiHass KUCI0Ta, XMMUYECKHUE CBOMCTBA, MOJyYEHHUE,
npuMeHenue. JlelctBue XJjopa HW  XJOPOBOAOPOJAa HA OpPraHu3M

yesoBeka. BaxkHene XJI0puasl 1 X HAXO0XKICHUE B IPUPO/JIE

2.2

OO6mrast  xapaktepuctuka odneMeHToB VIA-rpynmel.  OcoOGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEepHBIC CTEMEeHW OKucieHus. CTpoeHHe W

(du3uYecKue CBOMCTBA MPOCTHIX BEIIECTB - KHUCIOPOJA U CEPHIL.
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AmnotporniHble  MOAMGUKAIMKA KHCJIOpOAa M Cepbl. XUMHUUYECKHUE
cBoicTBa cepbl. CepoBOIOPOJ, CTpoeHUE, (HU3NYECKHE U XUMHUYECKUE
cBoicTBa. OKCHUIIBI Cepbl KaK MPEACTAaBUTENN KHUCIOTHBIX OKCHJOB.
CepHas kucnora, (U3MYECKHE W XMUMHUYECKHE CBOWCTBa (0OOIIME Kak
npeACTaBUTENsl Kilacca KUCIOT U crenuduyeckue). XUMUYECKHE
peakluy, JeKallue B OCHOBE IMPOMBIIUIEHHOIO CIOCOo0a MOJyYeHHUs
cepHoii kuciotel. [Ipumenenue. Coln CEpHOU KUCIOTHI, KaU€CTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxaeHue cepbl U €€ COSJUHEHUU B
IpUpoJIE. XUMUYECKOe 3arpsi3HeHue OKpyKarouien Cpelibl
COCMHEHUSAMHU cepbl (KUCJIOTHBIC JOXKIW, 3arps3HEHUE BO3AyXa H

BOJIOEMOB), CIIOCOOBI €T0 NMPEAOTBPALLIEHUS

2.3

OO6mast  xapakrepuctuka 23yeMeHTOB VA-rpynnbl.  OcoOeHHOCTH
CTPOCHHMSI  aTOMOB, XapaKTEpPHbIE CTENEHH  OKHUCIEeHusd.  A30T,
pacnpocTpaHeHre B Mpupoje, (u3nueckue W XUMUYECKHE CBOMCTBA.
Kpyrosoport azora B npupoje. AMMHAK, ero Gu3nuecKrue U XUMUYECKUe
CBOICTBA, MoytydeHue u npumeHenue. Coiu aMMOHUS, UX (PU3UUYECKUE U
XUMUYECKHE CBOMCTBa, nmpuMeHeHue. KauecTBeHHas peakuusi Ha HOHBI
aMMOHUS. A30THas KHUCIIOTa, €€ MoJdydeHue, PU3NIeCKue U XUMUYECKHEe
cBoiicTBa  (0OmMe  Kak  TpEeACTaBUTENs  Kjacca  KHUCIOT W
cnenududeckue). Mcmonp3oBaHHe HUTPATOB M COJIEH aMMOHHUSA B
KauyeCTBE MHUHEPAIBHBIX  yAOOpeHHW. XHWMHYECKOE 3arpsa3HEHUE
OKpY)Karolmenl cpeabl COEAUMHEHUSAMH a30Ta (KHCIIOTHBIE JIOXKIH,

3arpsA3HCHUC BO3AYyXa, IIOYBbI 1 BOI[OCMOB)

2.4

®ochop, ammorponHbie Momubukanuu dochopa, QuznUeckue wu
xumudeckue cBoictBa. Oxcua docdopa (V) u dochopnas kucnora,
dusnueckre M XUMHUYECKHE CBOWCTBA, MonydeHue. lcmonbp3oBaHue

docharoB B KauecTBe MUHEPAIBHBIX YI00pEHUI

2.5

O6mass  xapakrtepuctuka snemMeHToB [VA-rpynnsl.  OcoOGeHHOCTH
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CTPOCHHSI aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUS. YTJIEepo,
QJUIOTPONHBIE ~ MOAU(UKAIIMU,  PACOPOCTPAHEHHE B  MOPUPOJE,
dbuznyeckue MW XUMUYECKUe CcBoMcTBa. Agncopomus. Kpyrosopor
yraepona B npupoje. OKcubl yriepoaa, ux pu3ndeckue u XuMUIeCcKue
CBOMCTBa, JCHCTBUE HA KUBbIE OPTraHU3MBbl, MMOJTYYEHUE U TTPUMEHEHHUE.
DKoJIorM4ecKkre NpoOJIeMbl, CBs3aHHbIe ¢ okcuaoMm yriepona (IV);
TUINOTe3a TJI00ATBHOTO TMOTEIJICHUs] KJIMMaTa; MapHUKOBBIA 3P (DEKT.
VYronbHas KUCIOTAa U €€ COJIU, UX (PU3NUECKHNe U XMMUYECKHE CBOMCTBA,
noyiydeHue u npuMmeHenue. KauectBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILICHHOCTH U

CEJILCKOM XO03SHCTBE

2.6

[lepBoHauanbHble TIOHATHS 00 OpPraHUYECKUX BEIIECTBAX Kak o
COCMHEHUAX yriaepoaa (MeTaH, 9TaH, OJTHICH, AalleTHJICH, STaHOJ,
TJIMIIEPHUH, YKCycHas kuciiota). MIX cocTaB M XHMHUYECKOE CTPOCHHE.
[TonsiTue © OWOJOTMYECKHM Ba)XHBIX BEIIECTBAX: JKHUpax, OerKax,
yIieBoJax - U UX POJIM B KU3HM 4YeJIOBeKa. MarepualbHOE €IIMHCTBO

OpPraHNMYCCKHUX 1 HCOPTAaHNYCCKUX COGI[I/IHG:HI/Iﬁ

2.7

Kpemuuii, ero ¢usnyeckre W XUMHUYECKHE CBOMCTBA, IOJIYYECHHUE U
npuMmeHeHne. CoequHeHus: KpeMHus B mpupoze. O01ire npeacTaBieHus
00 okcuae kpemuus (IV) m xpemHmeBoil kuciaore. CHIUKATBI, WX
UCIIOJIb30BaHUEe B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH. BakHelue
CTPOUTENbHBIE MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, O€eTOoH,
xene300eToH. [Ipobiembl 6€30MacHOTO MCIOIB30BAHUSL CTPOUTEITBHBIX

MaTCpHUaJIOB B HOBCCI[HCBHOﬁ KHU3HHU

2.8

XVWMHUYECKHA HKCIIEPUMEHT: W3y4eHHEe O0pa3ioB HEOPTaHHMYECKHUX
BEILIECTB, CBOWCTB COJSSHOM KHCIIOTHI, IPOBEAECHHUE KAaYECTBEHHBIX
peakiuil Ha XJIOPUI-UOHBI U HAOJIIOJCHUE MPU3HAKOB UX MPOTEKAHMUS;

OIIBITBI, OTPpAXKAIOIIINUC (1)I/IBI/II-ICCKI/IC 1 XMMUYECKHE CBOMCTBA TaJIOTCHOB U
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UX COEAMHEHUH (BO3MOXKHO MCIOJIb30BaHUE  BHIEOMATEpPHUANIOB);
03HAKOMJICHHE C 00pa3liaMu XJOpUJI0B (TaJIOTE€HUIOB); 0O3HAKOMIICHHUE C
oOpa3niaMu cepbl U €€ COCAMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE
BUJIEOMAaTepraloB); HaOMIOJCHUE Mpollecca OOYriIuBaHUS caxapa MOJ
JNEUCTBUEM  KOHLICHTPUPOBAHHOM  CEPHOM  KHUCIOTBI,  HU3YYCHHUE
XUMUYECKUX CBOMCTB pa30aBICHHON CEpPHON KUCIOThI, MPOBEIICHUE
KayeCTBEHHON peaklMHu Ha cyinb(paT-uOH U HaOJOJIEHHE NpHU3HAKa ee
OPOTEKaHMs; O3HAaKOMJIEHHE C (PU3MYECKUMH CBOWCTBAMHM a30Ta,
dochopa w  ux  coeauHeHUW  (BO3BMOXKHO  HCIMOJb30BaHUE
BUJIEOMAaTepUaoB), 00pa3liaMu a30THBIX U (OChHOPHBIX YA0OpEHMUIA;
noJiydeHue, coonupanue, pacro3HaBaHWe U U3yYEHUE CBONCTB aMMMAKa;
IIPOBE/ICHUE KAaUY€CTBEHHBIX PEAKIIUA Ha MOH aMMOHUS U (pocdaT-uoH u
U3y4YeHUe IPU3HAKOB ux IPOTEKaHMUSI, B3aUMO/ICHCTBUE
KOHIIEHTPUPOBAHHON  a30THOM  KHUCJIOTBI C MeEAbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAJIOB); U3y4YeHHE Mojiernen
KPUCTANTMYECKUX  pelmIeTOK  anMasza,  rpadurta,  QysmiepeHa;
O3HAKOMJICHHME C TMPOIIECCOM aJcOpOlMKM PpPACTBOPEHHBIX BEHIECTB
AKTUBHPOBAHHBIM VyIJIE€M W YCTPOHCTBOM IMPOTHUBOTa3a; IMOJIyUYEHUE,
coOupaHue, pacro3HaBaHWE U HW3YYCHHE CBOWMCTB YIJIEKHCIOTO Ta3a;
IPOBE/IEHNE KaYeCTBEHHBIX PEaKlMii Ha KapOOHAT- U CHIIMKAT-HOHBI U
U3yUYEHUE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHHUE C MPOTYKIHEH
CUJIMKATHOW MNPOMBIIUIEHHOCTH; PEUICHUE 3KCIEPUMEHTAIBHBIX 3a7ad

1o TeMe "BakHelIe HeMeTaJUIbl U UX coequHeHus "

MeTaibl U ux COCIMHCHUA

3.1

OOmrast xapakTepUCTHKAa XWMHUYECKHX OJJIEMEHTOB - METANIOB Ha
OCHOBAaHMM HUX TMOJOXeHUs B lleproandeckor cucremMe XUMHYECKHUX
anemeHToB .M. MenneneeBa u ctpoeHuss arToMoB. CTpOCHUE METAIIIIOB.

MerTannuueckass CBSI3b M MeTaJJIMuecKas KpUCTAJIMYCCKAA PCIICTKA.
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DIEKTPOXUMHYECKUI PSAJ HANIPSYKEHUM METAIIOB

3.2

dusmyeckne M XUMHUYECKHE CBOMCTBA MeTauioB. OOIHMe CrocoObl
NOJIYYCHUST MeTauToB. [loHATHE O KOPPO3MH METAJIOB, OCHOBHBIE
CrocoObl  3amuThl WX OT Koppo3un. CrutaBel (cTajab, YYTYH,

TIOpAIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B ObITY U IPOMBIILIEHHOCTH

3.3

[Ilenounble MeTamnel: Tnonoxkenue B llepuogmueckoir cucreme
xumuueckux diemeHToB J[.M. MenpaeneeBa; CTpoeHHE HUX aTOMOB;
HaxoXxJeHne B mipupone. dusnmyeckrue U XUMHUYECKHE CBOMCTBA (Ha
npumepe Hatpust U Kanus). OKcuabl M TUAPOKCUABI HATPUS M KaJusl.

HpI/IMeHeHI/IG MICJIIOYHBIX MCTAJIJIOB U UX COC]II/IHGHI/Iﬁ

3.4

[[len1oyHO3eMENbHBIE METAIbl MarHuil M KajJdbLMH: TOJO0XKEHUE B
[lepuoguueckoin cucreme xummuyeckux sneMmeHToB .M. Menneneena;
CTpOEHHE UX aTOMOB; HaxoxiaeHue B tmpupoae. Dusnueckue u
XAMHYECKHE CBOMCTBA MAarHus W Kalblus. BakHelmne coeauHEHUS
Kanblusl (OKCHA, TUIPOKCHUI, coJik). JKeCTKOCTh BOJBI M CIOCOOBI ee

YCTpaHECHUS

3.5

AnoMuHui: TmionokeHue B Ilepuonnueckoil cUCTEME XUMHUUYECKHUX
snementoB .M. MeHnneneeBa; CTpoeHHE aroMa; HAaXOXKJICHHUE B
npupoae. Dusnueckne W XUMHUYECKHME CBOMCTBA  AJIFOMHUHMUSL.

AMdoTepHBIC CBOMCTBA OKCHIA M THIPOKCH 1A ATFOMUHUS

3.6

Kenezo: mnonoxenne B Ilepuoguueckoll cucTeMe XUMHYECKHX
snementoB JI.MI. MeHaeneeBa; CTpoeHHE aroMa; HAaXOXKJICHHUE B
npupoae. dusznueckne W XUMHYECKHE CBOWCTBa xkejie3a. OKCHbI,
ruapokcuasl u conu xenesza (II) u xenesza (III), ux cocras, cBoiicTBa U

MOJTy4YCHUE

3.7

XUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIJICHHUC C o6pa3uaMH MCTAJJIOB H

CIUIaBOB, HX (PU3MYECKUMH CBOWCTBAMHU;, U3YYEHUE PE3yJbTaTOB




40

KOPpPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
OCOOCHHOCTEHM B3aMMOJICUCTBUSI OKCHJA KaJbIUsl M HATpUsl C BOJOU
(BO3MOKHO HCITOJIb30BAaHUE BHICOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB
KECTKOM BOJBI, MpOIlECCa TOPEHHUS JKeje3a B KHUCIOpoae (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIIOB); IPU3HAKOB IPOTEKAHUS
KauyeCTBEHHBIX PEAKIMi Ha MOHBI (MarHus, KajbIlUs, aTFOMUHUS, [IMHKA,
xkene3a (II) m xemeza (III), memm (II); HabmrogeHne W oOmNHMCaHUE
IIPOIIECCOB OKpPAIIMBAHUS TUIAMCHM MOHAMH HATPHS, KaJIUS M KaJIbITUSI
(BOBMOKHO  HCIIOJIb30BAaHWUE  BUJCOMATCPUAJIOB);  HMCCIICIOBAHUE
aM(OTEPHBIX CBOWCTB THUAPOKCHJA ATIOMHHHS W THAPOKCHA IIMHKA;
peIICHNE SKCIICPUMEHTAIBHBIX 33J1a4u o TeMe "BakHeiime MeTamuibl 1

UX coequHeHus"

XuUMUs U OKpYKarolas cpeaa

4.1

Hosrie MaTCpualibl MW TCXHOJIOTHH. BGH_IGCTBa n Marcpuajibl B
HOBCGHHGBHOﬁ )KM3HM 4YeloBeKa. XHUMHUS U 300pPOBLE. bezonacHoe
HCIIOJIBb30BaHUC BCHICCTB M XHUMHYCCKHX peaKHI/Iﬁ B 6BITy. HCpBa}I

IIOMOIb IMPpHU XUMHUYCCKHUX 0KOIr'aX U OTPABJICHUAX

4.2

OCHOBBI  IKOJOTUYECKON TpPaMOTHOCTU. XHMHUYECKOE 3arpsi3HEHUE
okpyxaromen cpeapl [IJIK. Pomb XuMuM B pelIEHHH 3KOJIOTHYECKUX
npo6siem. [IpupogHbie UCTOYHUKH YTIIEBOJIOPOJOB (YTOib, MPUPOIHBIN
ra3, He(dTb), TPOAYKTHl HX TMEPepabOTKH, HUX pOJIb B OBITY H

IMPOMBIIIIJICHHOCTH

4.3

XHAMHUYECKUHA IKCIIEPUMEHT: M3y4YCHHE 00pa3loB MaTepHAIOB (CTEKIIO,

CIUIaBbl METAJUIOB, MOJMMEPHbBIE MATEPUAIIbI)

JI71s1 mpoBeieHUs OCHOBHOT'O TOCYAapCTBEHHOI0 3K3aMeHa o xumuu (ganee - OI'D

[0 XMMHUHU) UCIOJB3YyeTCs MepeyeHb (KoaupuKaTop) MpoBEpsieMbIX TPEOOBAaHUN K

pe3yibTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHOW MPOrpaMMbl OCHOBHOTO
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o01ero 00pa3oBaHUsI U 3JIEMEHTOB COJEP KAHMS.

[IpoBepsiembie Ha OI'D o xumMuu TpeOOBaHUS

K pe3yJbTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTEIbHON MIPOrPaMMBI

OCHOBHOT'O 00111eT0 00pa30BaHus

Kon
IIPOBEPSIEMOTO

TpeboBaHuUs

[IpoBepsiemblie TpeOOBaHMS K IPEIMETHBIM pe3ysibTaTaM 0a30BOr0
YPOBHSI OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOM MPOrpamMMbl

OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe PI'OC

1

IIpencrasienue:

1.1

O TO3HABAaEMOCTH SIBICHHM MPUPOJIbI, MOHUMAaHUE OOBEKTUBHOMN
3HAYMMOCTH  OCHOB  XMMHUYECKOM HaykKM Kak  o0Oyactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa O0IIel KyJIbTYphbl U
NPaKTUYECKON NEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOTO
oO011ecTBa; MOHMMaHUE MECTa XUMUU CPEAH APYTUX €CTECTBEHHBIX

HayK

1.2

O HAaY4YHBIX MCTOJAaX IMO3HAHHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX
N TCOPCTUYCCKUX MCTOHAaX MCCIICAOBAHUA BCIICCTB M H3YUCHHUA
XUMHYCCKNX peaKuHﬁ; YMCHHUC HCIIOJNB30BATb MOICIIN  IJIA

O0OBSICHEHUS CTPOCHHSI aTOMOB U MOJIEKYJT

1.3

0 cdepax mnpodecCHOHATBHOW JEATCIbHOCTH, CBS3aHHBIX C
XUMHUEH M COBPEMEHHBIMM TEXHOJOTHSIMM, OCHOBAaHHBIMU Ha
JOCTIKEHUSAX XUMUYECKON HAyKH, YTO TMO3BOJUT OOYYaIOUUMCS
paccmMaTpuBaTh ~ XMMHIO  Kak  cdepy  cBoeir  Oymymiei
npodeCcCHOHATBLHON JEATSIbHOCTH M CACNIaTh OCO3HAHHBIA BHIOOD
XUMUH KaK MPOGUIBLHOTO TMpeaMeTa IMpH IEepexojic Ha YPOBEHBb

cpeaHero oo1ero oopa3oBaHus

Brnanenue cucremoil XMMUYECKUMX 3HAHUM M YMEHHUE NPHUMEHSTH
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CUCTCMY XUMHNYCCKHX 3HaHI/II\/'I, KOTOpas BKJIIOYACT:

2.1

BOXHEHUIINE XUMHUYCCKUE TOHSATHUS: XUMUUYECKHA DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MTPOCTOE U CJIOKHOE BEIIECTBO, OJTHOPOIHAS
U HEOMHOPOAHAs  CMECh, OTHOCHUTEJIbHBIC  aTOMHas U
MOJICKYJISIpHAas MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb
(cpennsisi), XuMUYECKas PEeakivs, PeaKIuu COCIUHEHUS, PEaKIuU
Pa3OKEHUS, PEAKIIMH 3aMCIICHUs, pPEaKIHK OOMEHa, TeIJIOBOU
3h(]eKT peakmuu, dK30- U SHIOTCPMUUYECKHUE PEAKIIUH, PACTBOD,
MaccoBasi IOl XUMHUYECKOTO 3JIEMEHTa B COSIWHECHHH, MacCOBas
JIOJIE M TIPOIICHTHAsT KOHIICHTpAIUs BEIIECTBA B PacTBOPE, SJIPO
aToMa, JJICKTPOHHBIN CIIOM aroma, aTOMHass OpOWTallb, PaIUYC
aTOMa, BaJICHTHOCTb, CTCICHb OKHCIICHUS, XUMHUYECKas CBS3b,
ANEKTPOOTPULIATELHOCTD, TOJISIPHAsT W HEMOJISIpHAs KOBaJIEHTHAs
CBsI3b, MOHHAs CBsI3b, METAJUIMYECKas CBsI3b, KpHUCTAJTMYECKas
penieTka (aToOMHas, HOHHAs, METaJUTHUeCKasi, MOJICKYJIsipHasi ), MOH,
KaTUOH, aHHOH, DJICKTPOIUT U HEIJEKTPOIHUT, IEKTPOTUTHIECKAS
JTUCCOLMAIIMS, PpEaKIMH HOHHOTO OOMEHa, OKHCIHUTEIhHO-
BOCCTAHOBHUTEIIbHBIE PEAKIMU, OKUCIUTEIb M BOCCTAaHOBUTEID,
OKHCJICHHE U  BOCCTAaHOBJICHHE, DJJCKTPOJIH3, XUMHUYECKOE
paBHOBecHEe, OOpaTUMble U HEOOpaTHMBbIE PEAKIMH, CKOPOCTH
XUMHUYECKOU peaknuu, karanuzatop, [IJIK, koppo3uss meranios,

CIIJIaBBbI

2.2

OCHOBOTOJIArarole 3aKOHbl XWMHH: 3aKOH COXPAHEHHS MAacCChl,
nepuoanyeckui 3akoH .M. MenneneeBa, 3aKOH ITOCTOSIHCTBA

cocTaBa, 3aKOH ABOTaApO

2.3

TEOPUH  XUMHHU:  aTOMHO-MOJIEKYJIApHAs  TEOpUs, TEOpHUsd

BHeKTpOHHTquCKOﬁ Aucconnanmu
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Bnanenue ocHOBaMU XUMHUYECKOU IPaMOTHOCTH, BKITIOYAIOIIEH :

3.1

YMEHUE TMPaBWIBHO WCIOJB30BaTh M3YUYCHHBIE BeIECTBA U
Martepuainbl (B TOM 4YHCJI€ MUHEpaJbHbIE YAOOpPEHHUS, METaIbl U
CIUIaBbI, TMPOAYKTHl TMEPepabOTKU MPUPOJHBIX HCTOUYHUKOB
yIaeBOJOPOIOB  (yrisi, TPUPOJHOTO Taza, HedpTH) B OBITY,
CEJILCKOM XO3SIUCTBE, Ha MPOM3BOJACTBE U TMOHMMAaHWE 3HAYCHUS
KUPOB, OEJIKOB, YIJIEBOJOB JUIsl OpraHM3Ma 4YeJIOBEKa; yMEHHeE
MIPOTHO3UPOBATH BJIMSHUE BEIECTB U XUMUYECKHX IMPOIECCOB Ha

OpraHu3M YeJIOBeKa M OKPYXAIOU[y0 TPUPOIHYIO Cpey

3.2

YMCHHUC UHTCTPHUPOBATH XUMHUUYCCKHUC 3HAHUA CO 3HAHUAMU APYTUX

y‘I€6HBIX npcamMcTOB

3.3

HaJu4Yue OmblTa paboThl ¢  pPa3IUYHBIMM  HWCTOYHUKAMU
uHboOpMallMK 1O XUMUU (HaydyHas M HAyYHO-TIOMYJspHas

JUTEpaTypa, CIOBapHU, CIIPAaBOUYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHUBHO OIEHMBATh MHGOPMAIIMIO O BEIIECTBaX, MX
IPEBPALICHUAX M IPAKTUYECKOM IPUMEHEHUUM U  YMEHUE

HCIIOJIB30BATh €€ OJIA PCIICHUA y‘IC6HO-HO3HaBaTCHBHbIX 3aaa4

Bnanenne ocHOBaMHM MOHSTUHHOIO amnmnapara U CHUMBOJHMYECKOTO
S3bIKa XUMUU JJI  COCTaBIIeHHUA (OPMYJ HEOPTraHUYECKHX
BCIIECTB, YPAaBHEHHM  XUMHMYECKMX  PEAKLUW; OCHOBaMU

xumuyeckoil HomeHknatypsl (IUPAC u TpuBnanbHOiN)

YMeHue o0BSICHATD CBSI3b MOJIOKEHUS dJIeMeHTa B [leprnoandeckoi
CHUCTEME C YHCJIOBBIMU XapPaKTCPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKMX DJIEMEHTOB (COCTaB W 3apsAja sapa, oOlee 4YuciIo
3JIEKTPOHOB), PaCMpEaCICHUEM JJEKTPOHOB IO JHEPTeTHYECKUM

YPOBHAM aTOMOB IICPBBLIX TPEX IICPHUOOO0B, KAJINWA U KaJIbIIUA
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6 IIpencraBneHrne O  NEPUOAUYECKOM  3aBUCHUMOCTU  CBOMCTB
XUMHYIECKUX AJIIEMEHTOB (pammyc aToma,
ANEKTPOOTPUIIATEIILHOCT), TPOCTBIX M CIIOXHBIX BEIIECTB OT
MOJIOKEHUS dJieMeHTOB B [lepumoandeckoit cucteme (B MallbIX
neprojaX W TIABHBIX IMOATPYNINAaxX) W JJIEKTPOHHOTO CTPOCHHS
aToma

7 YMenue knaccu@uimpoBaTh:

7.1 XUMHUYECKHUE IIEMEHTBI

7.2 HEOpPraHWYECKHE BEIIECTBA

7.3 XUMHUYECKHUE PEaKIuu

8 YMeHue onpenensiTh:

8.1 BaJICHTHOCTb U CTEMEHb OKUCIIEHUSI XUMUYECKUX DJIEMEHTOB, 3aps]l
MOHA

8.2 BUJ] XMMHUYECKON CBSA3M U THUI KPUCTALINYECKON CTPYKTYpPHI B
COEIMHEHUSIX

8.3 XapakTep Cpeapl B BOJHBIX pacTBOpax BemIeCTB (KHUCIOT,
OCHOBAaHUI)

8.4 OKHUCJIUTENh U BOCCTAHOBUTEIb

9 YMeHune xapakTepru3oBaTh GU3NUECKUE U XUMUYECKHAE CBOMCTBA:

9.1 IPOCTHIX BEMIECTB (KHUCIOPOMA, O30H, BOAOPOH, Trpadwur, ammas,
KpeMHHH, a3or, docdop, cepa, Xiop, HATPUM, Kaauil, MarHui,
KaJIBITU M, ATFOMUHUM, JKEJIe30)

9.2 CIIOHBIX BEIIECTB, B TOM YHCIIE WX BOJHBIX PAacTBOPOB (BOIa,

aMMHAK, XJIOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHUIBI U THIPOKCH]IBI
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metasioB [ - [IA rpynm, amtomunus, meau (II), nunka, sxenesa (11 u
1), oxcuner yraepoaa (II u 1V), kpemuus (IV), azora u pocdopa
(IIT u V), cepwt (IV u VI), cepaucras, cepHas, a30TucTasi, a30THas,

dbocdhopHasi, yroiapHas, KpeMHUEBas KUCIIOTa U UX COJIN)

9.3 OPOrHO3UPOBATh W  XapaKTepU30BaThb CBOMCTBA BELIECTB B
3aBUCUMOCTH OT UX COCTaBa M CTPOCHUS, IPUMEHEHHUE BEILIECTB B
3aBUCUMOCTH OT HMX CBOKMCTB, BO3MOXHOCTb MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUIN B PA3TUUHBIX YCIOBUAX

10 YMeHHEe COCTaBIsATH MOJICKYJSApHbIE ¥ HWOHHBIE YypaBHEHUS
peaKLnii, B TOM YHUCJIIE:

10.1 peakiuii HOHHOTro oOMeHa

10.2 OKHUCJIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIIHii

10.3 WUTIOCTPUPYIOMINX XWMHUYECKHE CBOMCTBA HM3YYEHHBIX KIIACCOB
(TpyIil) HEOPraHUYECKUX BEIIECTB

10.4 MOJITBEPKAAIONIUX TEHETUYECKYIO B3aMOCBSI3b MEXKy HUMU

11 YMeHH€e BIUUCIATH (IPOBOJUTH PACUETHI):

11.1 OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO U MOJIIPHYKO MAacChl BELIECTB,
MacCOBYIO JIOJH0 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHNN

11.2 MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €TI0 MacCy, 00beM ra30B

11.4 [0 YPAaBHECHUSAM XUMHUUYECKHX PEAKIUN U HAXOJIUTh KOJIHYECTBO
BEIECTBA, OOBEM U MACcCy PEareéHTOB WJIU MPOAYKTOB peaKIUu

12 Brnanenue (3HaHUE OCHOB):
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12.1

OCHOBHBIMH ~METOJaMW HAy4yHOro TO3HaHHUS (HAOIIOACHUE,
U3MEpEHUe, OKCIICPUMEHT, MOJCIUPOBAHUE) TPU H3YUYEHUU
BEIIECTB W XUMHUYCCKUX SBICHUW; YMEHHE COPMYIUPOBATH

npoOJieMy U IPEAJIOKUTD MYTH €€ PelICHUs

12.2

Oe3omacHoi paboOThl C XMMHYECKUMH BEIIECTBAMH, XMMHUYECKOU

oCyJ1I0M U 1a00paTOpHBIM 000PYI0BAHUEM

12.3

npaBugamMu  Oe3omacHOro  oOpalleHHss € BELIECTBAMH,
UCIIOJIb3YEMBIMHA B TIOBCEJHEBHOW KW3HM, MPAaBUIAMU MOBEACHUS
B ILEMIX cOepeXeHusi 3/I0pOBbS U OKpYXaroled NpUpOIHOU
cpeabl; MOHMMaHUE Bpena (ONMacHOCTH) BO3JCHCTBUSA Ha JKUBBIC
OpraHU3MBbl OIPE/ICNIEHHBIX BELIECTB, CIOCOOOB yMEHBIICHUS U

MpCaoOTBpaAlICHUA UX BPCAHOT'O BOBHCﬁCTBHH

13

Hannuune IMPAKTUICCKUX HaBBIKOB IIIAHUPOBAHUA 141

OCYIHICCTBIICHUA CICAYIOINX XUMHUYCCKUX OKCIICPUMCHTOB!

13.1

U3y4eHHe U  OnucaHue (U3MYECKUX  CBOMCTB  BEIIECTB;
O3HAKOMJICHHE C (HU3NYECKUMU U XUMHUYECKUMH SBICHUSIMU;
ONBITHL, WUIFOCTPUPYIOIIUE IPU3HAKU IPOTEKAHUSI XUMUUYECKUX

peakui

13.2

M3y4eHHe CIocO0O0B pa3esieHHs CMeceil

13.3

MOJIyYCHUE KHUCIOPOAAa W HW3YYEHUE €r0 CBOWCTB; ITOJIy4YE€HUE
BOJOPO/JIAa U U3YUYECHHUE €r0 CBOWCTB; MOJYYEHUE YTIECKUCIOro rasa
U U3YYCHHE €Tr0 CBOWCTB; IMOJYYEHHE aMMHUAKA U U3YUYECHHUE €T0

CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEACICHHOW MacCOBOM JOJIEH

PacTBOPEHHOT'O BEIIECTBA

13.5

OpUMEHEHHE  HMHAMKATOpOB  (JlakMyca,  MeETWIOpaHXka U
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(denondranenna) 1y onpeneneHus XapakTepa cpebl B pacTBOpax

KHUCJIOT U IIeJI0Uen

13.6

HCCIICAOBAHHUC M OIIMCAHUC CBOMCTB HCOPraHN4YCCKHUX BCIICCTB
Pa3IMYHBIX KJIAaCCOB; H3YUYCHHC BSaHMOHeﬁCTBHH KHUCJIIOT C
METallIaMu, OKCHaaMu MCTAJIJIOB, pacTBOPUMBIMHA u
HEpaCTBOPHUMBIMHA OCHOBAaHHUAMU, COJIsIMU, IMOJIYUYCHHC
HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUEC OMHOI'O MCTAJIJIa IPYT'UM
n3 pacTtBopa COJIH, HCCIICAOBAHHUC aM(bOTepHBIX CBOMCTB

TUAPOKCUIOB aJIIOMUHUA U ITUHKA

13.7

pellIeHUE SKCIEePUMEHTANBHBIX 3a1ad mno TeMaMm: "OCHOBHbIE
KJIACChl HEOPraHUYECKUX COeAuHEHur'"; "DneKkTponuTuyeckas
mucconmanus'; "BakHeiimme HeMeTa)UIbl M UX COCJIMHCEHHUA';

"Ba)xHeuime MeTaiIbl U UX coeTUuHEHN"

13.8

XUMHAYECKNE  JIKCIEPHMEHTHI, HWJUTIOCTPUPYIONINE  MPU3HAKH
NPOTEKaHUS peaKInii HOHHOTO 00MEeHa; KaueCTBCHHBIE PeaKIINK Ha
NPUCYTCTBYIONIUE B BOAHBIX PAacTBOpPaxX MOHBI: XJIOPHI-, OpOMH/I-,
noaua-, cyiabdar-, ¢ocdar-, kapOoHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCH]I-MOHBI, KAaTHOHBl aMMOHHUS, MarHus, KaJbIHs,

aJTOMUHUS, xene3a (2+) u xenesa (3+), menu (2+), IIuHKa

14

YMmeunue:

14.1

NPEJICTABISATh PE3yJbTaThl AKCIIEPUMEHTa B (OpMe BBHIBOJIOB,
JI0KA3aTeIbCTB, TPaUKOB W TAOIHUI] U BBHISBISATH SMIMPUUYECKUC

3aKOHOMCPHOCTH

14.2

YCTaHABIMBATh  CBSI3M  MEXKAY  pEAIbHO  HAOII0JaeMbIMU
XUMHUYECKHUMHU SIBJICHUSIMU W TPOLECCAMH, HPOUCXOISIIUMU B
Makpo- M MHUKPOMHUPE, OOBSCHITh MPUYUHBI MHOTr000pa3us

BCIICCTB
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HCpC‘IGHB 9JICMCHTOB COJACPIKAaHUA, ITPOBCPACMBIX HA OCHOBHOM

rocygapCTBCHHOM 3K3aMCHC 110 XUMHU

Kon [IpoBepsieMblid 3JIEMEHT COIEPKAHUS

1 [lepBoHauaIbHbIE XUMUYECKUE TTOHATHUS

1.1 UucTteie BenecTBa u cMecu. CriocoObl pa3ieneHus: cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMUUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEUIECTBA.

1.3 Xumudeckass ¢opmyia. BaleHTHOCTh aTOMOB XMMHYECKHUX JJIEMEHTOB.
CrerneHb OKUCIICHUS

1.4 3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsE aTOMHAsl Macca.
OtHocuTenpHas MoOJEKyIspHas macca. MaccoBasg JOJIsI XMMHUYECKOIO
AJIEMEHTAa B COEIMHEHUH

1.5 KomnuectBo BemectBa. Mok, MosmsipHass macca. MosipHBI 00beM
razoB. B3anMocBs3b KOIMYECTBA, MACChl U YUCJA CTPYKTYPHBIX €IUHHII
BEILIECTBA

1.6 @u3nuecKknue M XUMHUYECKHE SIBICHHUS. XHMHUYECKas peaklus U ee
NPU3HAKU. 3aKOH COXPAaHEHUSI MACChI BEIIECTB. XUMHUYECKHE YPABHEHUS

2 [lepuonnueckuit 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKHUX
snementoB JI.. Menneneera. CTpoeHre aTOMOB

2.1 [lepuonuueckuit  3akoH. Ilepuomnueckas cucteMa XUMHYECKHX
anemeHnToB [[.1. Menaeneesa. [lepuonsr u rpynnbel. @U3HUECKAN CMBICI
NOPSIAKOBOTO HOMEPa, HOMEPOB MEpUOoAa U IPYMHIIbI dJIEMEHTa

2.2 Crpoenue artomoB. CoctaB aTOMHBIX sifep. M30Tombl. DIEKTPOHBI.

CtpoeHune dJeKTPOHHBIX 000JI0YEeK aTOMOB NEpBBIX 20 XUMHUUYECKHUX
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anemeHTOB [lepuoaunueckont cucremsl .M. Menneneesa

2.3

3aKOHOMEPHOCTA B HW3MEHEHUU CBOWCTB XUMHYECKHX DJIEMEHTOB
NepBbIX TpeX TMEPUOJOB, Kalus, Kalblus (pagdyca aTOMOB,
AJEKTPOOTPULIATENILHOCTH,  METAJUIMYECKUX U HEMETALUIMYECKHUX
CBOMCTB) M UX COCIMHEHUN B COOTBETCTBUM C MOJIOKEHUEM AJIEMEHTOB B

Ilepnoanyeckoi cucTeMe U CTPOEHHEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumndeckas cBsa3b. KoBajieHTHas (HOJ'ISIpHaSI 151 HeHOJISIpHaSI) CBi3b.
QHGKTPOOTPI/IIIaTCJILHOCTL XUMHUYECKUX DJJIEMEHTOB. VoOHHas CBs3b.

Meramnueckas CBSI3b

3.2

Tunsl KPUCTAJNIMYCCKHUX PCHICTOK (aTOMHaSI, HOHHAasl, MeTaJIJII/I‘leCKaSI),
3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THIIA KpI/ICTaJUII/I‘IGCKOﬁ PCHICTKHN U

BUJIa XHUMHYECKOU CBS3H

Baxuernmue NpeaACTAaBUTCIIN HCOPIraHUYCCKUX BCHICCTB. Hemerannsl u

X COCAUHCHMUA. MeTanibl U ux COCOUHCHMUA

4.1

Kimaccupukanys u HOMEHKIATypa HEOPraHWYECKHX COCAMHEHUM:
OKCUIOB (coneobOpasyrolirue: OCHOBHBIE, KHCIOTHBIE, aM(OTEpHbIE) U
HecolleoOpasyromue;  OCHOBaHWMN  (IIEJJOYM U HEPACTBOPUMBIC
OCHOBaHHUA); KHCIOT (KHUCIOpOACOJEpKaImue U OeCKUCIOPOIHBIE,

OJIHOOCHOBHBIE I MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KUCIIBIX)

4.2

®u3nuecKkue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-HEMETAJIOB!
BOJIOpPOJIa, XJopa, KHUCJIOpona, cepbl, aszora, ¢ocdopa, yriepona,

KpEMHUSA

4.3

@OU3NYECKUE U XHUMHUYECKHUE CBOWMCTBA MPOCTHIX BENIECTB-METALIOB:
JUTHS, HATpPUsA, KaJWsl, MarHus W KaJblUs, aJIOMHHUS, >KeJe3a.

DIIEKTPOXUMHUYECKHUM P HANPSIKEHUN METAIIJIOB
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4.4 OU3UYECKUE M XMMHUYECKHE CBOWMCTBA BOJOPOJHBIX COCIUHECHUH
HEMETAJUIOB: XJIOPOBOAOPOAA, CEPOBOIOPOIA, AMMHUAKA

4.5 duznyeckue U XMMHYECKUE CBOMCTBA OKCHAOB HeMeTaysioB: cepsl (IV,
VI), azora (II, 1V, V), docdopa (III, V), yrnepona (II, IV), kpemuus
(IV). IlonyueHune OKCHUIOB HEMETAILJIOB

4.6 XuMmuueckne cBoicTBa okcuaoB: metamioB [A - IIIA rpymm, nmHKa,
menu (I1) u xenesa (I, I11). ITonydyenue okcuaoB METAIIOB

4.7 XUMHUYECKUE CBOMCTBAa OCHOBAaHMM W amM(pOTEPHBIX TUIPOKCHUIIOB (HA
npuMepe THAPOKCUIOB aIOMUHUS, jKene3a, IHuHKa). [lomyueHue
OCHOBaHUM U aM(pOTEPHBIX THAPOKCUIOB

4.8 O0mme  XMMHUYECKHME  CBOMCTBA  KHUCJIOT:  XJIOPOBOJOPOIHOM,
CEpPOBOJIOPOJIHOM,  CEPHUCTOM, cepHOH, a30oTHOW, (dochopHON,
KPEMHHEBOM, YTOJBHOM. OcoOble XUMHUYECKUE CBOICTBa
KOHIEHTPUPOBAHHOM CEPHOM M a30THOU KHUCIOT. [loyduenue kucior

4.9 OO6mue XMMUYECKHe CBOMCTBA cpeiHuX coselt. [Tomydenue coneit

4.10 [lonyyenune, coOupanue, pacrmo3HaBaHHE BOJOPOAA, KHCIOPOa,
aMMUaka, yriieKHcIIoro ra3a B jabopatopuu

4.11 [Tonyyenne ammuaka, CEpHOW M a30THOM KHUCJIOT B IPOMBIIUIEHHOCTH.
OO6mme crmocoOb! OTyYeHUS METAJIOB

4.12 I'eneTnyeckas cBA3b MEXKY KJIACCAMU HEOPTaHUUECKUX COCTMHEHUN

5 XUMHYECKUE pEaKIUU

5.1 Knaccudukarms XUMUYECKUX PEAKIMi MO Pa3jIudHbIM TPHU3HAKAM: TI0

YUCIYy M COCTaBy Y4YAaCTBYIOIIMX B PCAKIMM BCIICCTB, II0 TCILIOBOMY

3¢ dexTy, mo NBMEHEHHIO CTEIIEHEH OKUCICHUSI XUMHUYECKHUX 2JIEMEHTOB
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5.2

TeroBolt  3dexr  XUMUYECKOHM  peakiuH, TEPMOXUMUYECKUE
ypaBHEHMs. DK30- M JHAOTEPMHYECKHE pEaKUHH. TepMOXMMUYECKHE

YpaBHEHUSA

5.3

OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pEaKuun. Oxucnurenu )51
BOCCTAaHOBHTCIIH. HpOHCCCBI OKHCJICHUA 151 BOCCTAaHOBJICHHA.

DNeKTpOHHBIN OalaHC OKUCITUTEIBHO-BOCCTAHOBUTEIBHOM peaKInu

5.4

T@OpI/IH BHCKTPOHHTHHCCKOﬁ JUCConranu. KaTI/IOHBI, AHHWOHBI.
BHeKTpOJII/ITBI N HCIJICKTPOJIUTHI. CunpHble W cJa0bIe AJICKTPOJINTHI.

Crenenp qucconualmm

5.5

PeaKIII/II/I MOHHOro oOMeHa. YcCIOBHS IMPOTCKAHUA peaKIII/Iﬁ HMOHHOTI'O

O6M€Ha, IMOJIHBIC U COKPAIICHHBIC NOHHBIC YPABHCHUA peaKuHﬁ

XUMHUS 1 OKpY>Karolasi cpea

6.1

BemecTBa n MaTcpualibl B HOBCGIIH@BHOﬁ ’KM3HM 4elioBeKa. be3zomacHoe
HCIIOJB30BaHUC BCIHICCTB M XHMHWUYCCKUX peaKHI/Iﬁ B Ha60paT0pI/II/I )41

obITy. [lepBas moMoIb MpU XUMUYECKUX 0KOTaX U OTPABICHUSIX

6.2

XVUMHUYECKOEe 3arpsi3HEHUE OKpY’Karomeld cpeabl (KUCIOTHBIE 0K,
3arpsi3HEHHE  TOYBBI, BO3AyXa M  BOJOEMOB), CIOCOOBI  €ro
npenotBpaimienus IlpenenvHast gomycThMas KOHUEHTpalus BEIECTB
(ITIK). Ponp xumMuM B pemieHUH DKOJIOTHYECKUX MpoOiieM. YcuiieHue

NapHUKOBOTO 3¢ (eKTa, pa3pylnieHrne 030HOBOTO CJIOS

6.3

[Ipumenenue cepsl, a3zorta, ¢ocdopa, yriaepoma, KpPeMHHS €U HX
COCMHEHU B OBITY, MEIMIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
xo3siictBe. [IpuMeHeHwe MeTajuioB M CIUJIaBOB  (CTalb, YYTYH,
JIOpATIOMUHUN, OpOH3a) B OBITY M MPOMBIIUIEHHOCTH UX COECIMHEHUHU.
[lonsiTue O KOPpPO3UM METAUIOB, OCHOBHBIE CHOCOOBI 3alllUThl UX OT

KOppO3UHU
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6.4 [IpupoaHble HCTOYHHMKU YIIEBOAOPOAOB (yrosib, MNPUPOIHBIN ras,
He(Th), MPOAYKTHI UX MepepaloTku (O€H3MH), UX poJib B OBITY H
MPOMBIIIIEHHOCTH

6.5 [lepBoHauanbHble TMOHATUS OO0 OpPraHMYECKUX BEIIECTBAX Kak o
COCIMHEHUSX yriepoda (MeTaH, 3TaH, STWIEH, aleTWUIEeH, STaHOJI,
TJIMLEPUH, YKCYCHas Kuciota). [loHsiTue O OMOJIOrMYECKH Ba’KHBIX
BEIIECTBAX: JKUpaX, OENKax, YriIeBoJlax - U UX POJIH B )KM3HHU YeJIOBEKa

7 Pacuersr:

7.1 o GopmMysiaM XUMHUYECKUX COECIMHEHUN

7.2 Macchl (MaccoBOM) J0JIM PACTBOPEHHOT'O BEIIIECTBA B pacTBOPE

7.3 10 XUMHYECKUM YPABHEHUSM
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