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Pabouass mporpamMmma y4ueOHOTrO TpenMeTa MO XUMHH Ui 7-9 KIIAacCOB COCTaBJICHA Ha
ocHoBe DeepalbHOTO TOCYIApCTBEHHOTO 00pa30BATEIbHOTO CTAaHAAPTa OCHOBHOTO OOIIEro
obpazoBanusi, mnporpammbl o xumur O. C. I'abpuensna (O. C. I'abpuensn, I'. A. [llumapesa
«IIporpamma kypca xumun ans 7 knacca», O. C. I'abpuensH, A. B. Kynmosa «IIporpamma
OCHOBHOTO 00mmiero obpasomBanus. 8 — 9 kiaccel»), TpedoBanuii k ocBoeHutro OOIT OOO,
yueonoro mmana MBOY «CII um. M. I'opbkoro» Ha 2023-2025 y4eOHbIi TOT

Y4yeOHO-MeTOANYECKOE 00ecTieyeHue
YMK 7 knacc
I"a6puensu O.C., OctpoymoB N.I'., Axnebunnn A.K. Xumus 7 xknacc. BBogusiii kype. YuebHnoe
nocobue - M.: JIpoda, 2016.

YMK 8 knace
Xumus: 8 knacc. YueOHuk. ba3osiii yposens. Beptukans. ®I'OC/ IN'abpuensu O.C. — M.
Hpoda, 2016.

YMK 9 knace
Xumus: 9 knace. Yueonuk. Beprukans. ®I'OC/ IN'abpuensu O.C.— M.: [Ipoda, 2014

YMK pexkomenaoBan MunucrepcrBoM oOpa3oBanusi M Hayku P® um Bxoaur B
(denepanbHblii nepeyeHb yueOHnKoB Ha 2023-2024 yuyeOHbIi 1o

MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHUH Ha YpOBHE OCHOBHOTI'O 001Iero 0Opa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O
oOuiero oOpaszoBanus, npexacrasieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (eaepanbHON
paboyeil mporpaMMbl BOCIUTAHUS U C YYETOM KOHLEIIMU IMpenojaBaHus yueOHOro mpeamera
«XuMmus» B 00pa3oBaTeNbHbIX oprauu3anusax Poccuiickoit denepanuu.

[TporpamMa mo XuMUHM Ja€T TOpeACTaBICHHE O IesaX, oOmell crpareruun oOydeHus,
BOCIIMTAHUS W Pa3BUTHUS OOY4YaIOIIMXCS CPEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s13aTeNIbHOE MPEAMETHOE COJIepKaHKe, MPelyCMaTpUBAeT PACHpeelIeHue ero o Kiaccam u
CTPYKTYpHUPOBAHHME I10 pa3JesiaM U TEMaM IPOrpamMMbl 110 XMMHH, ONPENEISAET KOJIUUECTBEHHBIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP/KAHUSA, PEKOMEHIYEMYIO IIOCIEN0BATENbHOCTh
M3YYEHUS] XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCcTHBIX 0COOEHHOCTEW 00yJaroImuxcs, onpeAeseT BO3MOKHOCTH IIpeaAMeTa Ui
peanu3anuu TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTEbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TakKe TpeOOBaHM K pe3ysbTaraM 00yYeHHUs XUMHUU
Ha YpOBHE ILeled M3ydyeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITEIbHOCTH 00y4arOIErocs 10 OCBOCHUIO yUEOHOTO COEPIKaAHMSL.

3HaHME XUMUU CITY>KUT OCHOBOM 11 (POPMHUPOBAHUS MUPOBO33pEHUsI 00y4arolIerocs, ero
IpeCTaBICHUI 0 MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NPEJCTaBICHUS O B3aMMOIPEBPAICHUAX SHEPTUU U 00 SBOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTSIX
pelieHuss TI00albHBIX MPOOJIEM yCTOWYMBOIO pPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUUECKOM, MUILEBON U IKOJIOTUYECKOH 0€30MacCHOCTH, TPOOIIEM 3APaBOOXPAHEHUS.

N3ydyeHne Xummuu:

CIOCOOCTBYET peau3alii BO3MOXHOCTEM s camMopa3BUTHS U (POPMHUPOBAHUS
KYJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;



BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIIUIEHUS] U TBOPUYECKHX CIIOCOOHOCTEN 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOH  JEsATeIbHOCTH,  OKCIEPHUMEHTAJIBHBIX U
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK H B
npodecCuOHAIbHOM 1 TeIbHOCTH;

3HAaKOMHUT €O CIEeUU(PUKOW HAyYHOrO MBIIUICHHS, 3aKJIQJbIBAET OCHOBBI LIEJIOCTHOTO
B3IJIAJ1a HAa €MHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TArioM B (JOPMHPOBAHUHU
€CTECTBEHHO--HAyYHON TPAMOTHOCTH O0YyYarOIINUXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaAHUSAM, K IpPUpPOJE, K 4YEJIOBEKYy, BHOCHT CBOM BKJIAJ B 3KOJOTMYECKOoe oOpa3oBaHue
o0yyarouuxcsi.

JlanHbple HampaBieHHS B OOYYEHMHM XMMHH OOECIEUMBAIOTCS CHEUU(UKON comep KaHus
y4eOHOro npeaMera, KOTOpPbIM sBIIAETCS IeJarornyeckd aJanTHPOBAaHHBIM OTpakKeHUEM
0a30B0il HAyKN XMMHHU Ha ONpPEAEIEHHOM JTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CUCTEMbI IEPBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa cojaepkaHus IPOrpamMMbl 110 XUMHH C(HOPMHUPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxoja k eé mzyueHuro. CopepiaHHE CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
JJIIEMEHTE M BEIIECTBE M CHUCTEMBl IOHATUH O XuMuueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OPTaHW30BaHbl 10 NPUHLUILY IOCJIENOBATEIBHOTO Pa3BUTUs 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEICTAaBICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona [[. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHsI O CTPOCHHH aTOMa U XMMHUYECKOU CBS3H;

— Mpe/ICTaBIEHUI 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCSA HA OCHOBE DMIIMPHUYECKU ITOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIEIOBATEIIBHO OT OAHOTO YPOBHS K JIpyromy,
BBINOJHAS (YHKIUH OOBSICHEHHS W IPOTHO3MPOBAHMS CBOWCTB, CTPOEHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 IPUMEHEHHUS U ITOJTYyYEHHUs] N3y4YaeMbIX BEILECTB.

OcBoeHue mnporpaMMbl MO XHMMHUHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOHM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHUIO M METOJaM II03HaHUs B Hayke. M3yuenue xumun
NPOUCXOAUT C TMpPHUBJICYEHHEM 3HAHUW W3 paHee M3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «PU3nKa. 7 KJI1accy.

[Tpy u3yueHnH XUMHUU TPOUCXOAUT (POPMUPOBAHKE 3HAHHI OCHOB XMMHUECKONW HAYKH KaK
00JaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITEbHOCTH YeJIOBEKa M KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYpbl. 3a/ilada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XMMHMUYECKHX 3HAHUH — BaXXHEUIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
MPHUOOIIEHNH K HAyYHBIM METO/IaM MTO3HAHUS IIPU N3YUYEHHUH BEIECTB M XUMUYECKUX peaKkiuil, B
GOpMUPOBAHUM M DPA3BUTHH I[O3HABATEJIbHBIX YMEHUH M UX TMPUMEHEHUH B Y4YeOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEJ0BATEIbCKOM J1eSATeTbHOCTH, OCBOCHUH MpaBMJl G€3011aCHOTO
oOpalleHus C BeI[ECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO 00IIEero oOpa3oBaHMs Ba)XXHOE 3HAUEHHE
MpUOOpPEH TaKKe LIEH, KaK:



— (popmHpoBaHUE MHTEIIEKTYyaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHATUIO DEUICHUH, CIOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

— HAaNpaBJICHHOCTh OOYy4YEeHHMs] Ha CHCTEMaTH4ecKoe MpUOOIIeHHe O0O0y4aromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABAaTEJIbHOM  NIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(GOpMUPYIOIIUM MOTHUBALIUAIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIIbITa
pa3sHOOOpa3HOM NEeSATETLHOCTH, TMO3HAHHUS M CAMOIIO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

— popmupoBanue o61el PyHKIMOHAIBHON U €CTECTBEHHO-HAYYHONH IPaMOTHOCTH, B TOM
quCcIe YMEHHN OOBSCHATH W OIICHWBATh SIBICHUS OKPYXKAIOIIETO0 MHUpA, MUCHOJNB3Ys 3HAHUS U
OTBIT, TIOJYYCHHBIE TPU W3YyUYCHUU XHUMHUHU, MPUMEHATh HMX NpPH PEIICHUU MpodieM B
MOBCE/IHEBHOM JKU3HU U TPYAOBOH €ATEIbHOCTH;

— (opmMupoBaHue y 00y4aronmuxcs ryMaHUCTUYECKUX OTHOUICHHM, TOHUMAaHUs [ICHHOCTH
XUMHUYECKHX 3HAHUM Ui BBIPAOOTKU SKOJOTHYECKH IeIecOo00pa3HOro MOBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOUIEH MPUPOIHON
Cpenpl;

— pa3BUTHE MOTUBAIUU K 00YyYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ WISl U HAMPABIIEHHOCTH JAAJIbHEHUIIIET0 00yUeHHUS.

OO0miee 9nCiIo 9acoB, OTBEACHHBIX ISl M3YYCHHUS XMMUU HA YPOBHE OCHOBHOTO OOIEro
obpazoBanus, cocraBisieT 170 wacoB: B 7 kiacce -34 4daca (1 yac B Henento), B 8 kiacce — 68
yacoB (2 4yaca B HeJleqto), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IMTPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JJMUYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIEro o0Opa3oBaHuUs
JOCTUT'AKOTCA B XO1€ O6y‘~IeHI/I$I XUMHUU B €IUHCTBEC y‘-IC6HOI>i nu BOCHI/ITaTeJ'II)HOI\/JI ACATCIIBHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMHU  COIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATHIMH B OOINECTBE MPaBUJIAMH U HOPMaMH TMOBEICHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHS M COIMAIM3AIINN 00YYarOIINXCS.

HI/I‘IHOCTHI)IG p€3y.]'II)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y‘IaIOHII/IXC$[ pYKOBO)ICTBOBaTI)CSI
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PAaCHIMpPEHHE OIbITAa JCATEIBHOCTH Ha ©&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOTO BOCTTUTAHUSI:

LIECHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY
HACJI/INI0, TIOHUMaHMs 3HAYCHUS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHOU MH(OPMAIIUECH O MEPEIOBBIX JTOCTUXKCHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHMUSX 00 yCTpOiicTBe
MHpa U O0IIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUSI:

NPEJCTAaBICHUS O COIHAIBHBIX HOpPMax M MpaBWIaX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6HICCTBGHHO HOHe3HOﬁ,
yueOHO-HCCIIeI0BATEIbCKON, TBOPYECKOW H JAPYIMX BHIAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JIEATEIILHOCTH TP BBIMTOJHEHUN YUeOHBIX, IIO3HABATEIBHBIX 3a/1a4,
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BBIMOJTHEHUH XUMHYECKHX DSKCIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpOLIECCEe ITON Y4eOHOW AEATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJEHME M IOCTYNKH CBOMX TOBAapHUINEH C IO3ULMM HPABCTBEHHBIX U
MIPaBOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUM MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHHSI:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XUMHYECKOH  peaKluH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUsI HAyKHM M COCTABJIAIOILNE OCHOBY JUIS
NOHMMAHUA  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, [peJICTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSL HNPUPOJBI, B3aUMOCBS3AX YEJIOBEKA C IPUPOJHOM Cpeoil, 0 posu
XUMUH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIlpaBJIICHHbIE Ha IIOJIyYEHHWE HOBBIX 3HAHUN MO XHMHH,
HEoOXOouMble Il OOBSCHEHUS HaOJI0IaeMbIX TMPOLIECCOB U SIBICHUN, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JUTEpaTYpOH, NOCTYHNHBIMU TEXHUYECKHUMH CPEICTBAMU
MH(}OPMAaLIMOHHBIX TEXHOJIOTHUI;

uHTEpeCc K OOydYeHHI0 M TMO3HAHHIO, JIF0OO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHuI0, IPOEKTHON M HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBHIOODPY
HAIPaBJIEHHOCTU U YPOBHS 00y4Y€HHS B JajbHEHILIEM;

4) ¢popMHUPOBaHHS KYJIbTYPHI 3/10POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HMU, OCO3HAHHE MOCIEACTBHA M HENPUITHE BPEIHBIX
IpUBBIYEK (YHNOTpPEOJEHUSI alKOrojsi, HapKOTHKOB, KypEeHHMs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui1 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIECTBAMH B OBITY M peabHOMN
JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEPEC K MPAKTUUECKOMY M3yUEHHUI0 Npodeccuil 1 TpyAa pa3InyHOro pojia, yBaXeHHUE K
TpyLy U pe3yjbTaTaM TpYAOBOM MAEITEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUs
OPEIMETHBIX 3HAaHMM 10 XWUMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAIBHOW TPaeKTOPUU
IPOJOJDKEHU 00pa30BaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHol mpodecCuOoHaTIbHOU NEATENbHOCTH U
Pa3BUTUSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B MPO(dECCHOHANIBHOM cperie;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOILIEHHE K MPUPOJE KaK UCTOUHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMS, MIOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro odpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U ICUXMUYECKOMY 370POBbIO,
0CO3HaHME LIEHHOCTH COOJIIO/ICHHsI MpaBUJl 0€30MacHOTrO MOBEAECHUS MpU paboTe C BEleCTBAMH,
a TAK)KE B CUTYaLMsIX, YTPOXKAIOIINX 30POBBIO U JKU3HHU JIOACH;

CIIOCOOHOCTH TPHMEHSITh 3HAHUS, MOJydaeMble MpU HM3YyYEHUH XUMHH, JUISI pElIeHUs
3a/1a4, CBS3aHHBIX C OKPYKAIOUIEH NPUPOIHON CPEAOi, AJIsl MTOBBIIEHUS YPOBHS SKOJIOTHYECKOM
KYJIbTYpBl, OCO3HaHMSA INI0O0ATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOiIeM M MyTel MX pelieHus
MIOCPEACTBOM METOJI0OB XMMHMH, YKOJIOTMUECKOTO MBILUIEHNS, YMEHHS PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHOM M COLMAJIbHOM MPAKTUKE.

METAINPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBLACISIOT 3HAYMMBbIE Ui (OPMHUPOBAHHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
MPOLIECC, IKCIIEPUMEHT U JIPYTOe€.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMeTOB (POPMUPOBATH MPENICTABICHHUE O
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LEJIOCTHOW HAay4yHOM KapTHMHE MHpa, U yHHMBepcalbHble YydeOHble NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHUKATHBHBIE, PETyJSTHBHBIC), KOTOpbIE OOECIeYHBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOW AEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3zoBble Jlornuyeckue aeiicTBu:

YMEHMSI HCIOJB30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHUS IPU OCBOEGHUU 3HAHMIL:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUAMHU), UCIIOIH30BaTh MOHATHUS U1 OOBACHEHUS
OTIICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KIacCH(PHUKAIUU
XMMHUYECKHMX BEILECTB U XMMHUECKUX pEaKlUi, yCTaHABIMBATh PUUMHHO-CIIEICTBEHHBIE CBSI3U
MeEXly 00BEKTaMHU U3YyUEHHUs, CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE MPUMEHATh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIC) MOJETH, HCIOJb3yeMble B XHMHH, NPEOOPA30OBBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMudeckass ¢GopMylia M ypaBHEHHE XHMHYECKOHW peakiuu — TMpU pElIeHud Yy4eOHo-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHX MOJEIbHBIX NPEJICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XUMHYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
MPOTUBOPEYHS B U3yUaEMBbIX MPOIECCAX U SIBICHUSIX.

Bba3oBble uccienoBareabcKme 1eiCTBUS:

YMEHHE HUCIOJb30BaTh IOCTABJIIEHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa I103HAHUS, a
TaKK€ B KayeCTBE OCHOBBI Ui (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AMHM M MPOBEACHHUIO YUYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M Ipoliecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €r0
pe3ynbTar, GopMmynupoBaTh OOOOLIEHUS W BBIBOJBI IO pe3yibTaTaM IPOBEIEHHOIO OIIbITa,
UCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOIETaHHOM padoTe.

Padora ¢ nnopmanmei:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO Pa3INYHBIX BUI0B
1 (GOpM IPECTaBICHUS, TOJy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (Hay4HO-TIOMYJIIpHAas INTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble M0coOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE PUMEHSATh pa3IM4HbIe METO/bI U 3aIIPOCHI IIPU MOUCKE U 0TOOpe UH(pOpMaIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOUMBIX JIJISl BBINOJHEHUSI YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTpeNieNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYPOH aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OopMy MpeacTaBiIeHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh peIIaeMble 3a/ayll HECIOXHBIMU CXEMaMH, JuarpaMMamy,
OpyrumMu GpopMamMu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCMOJIb30BaTh U aHAIU3UPOBaTh B Mpolecce yyeOHOM M MCCIeq0BaTENbCKOM
JEeSTeNIbHOCTH MH(POPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341iCTBa U TPAHCIIOpTa
Ha COCTOSIHME OKpY Kaloulel MpupoaHON Cpebl.

KoMMyHuKaTHBHBIC YHHBepcaibHbIe y4eOHbIe JeHCTBHUSA:

YMEHHUsl 3aJaBaTh BOINPOCH (B Xoie jauanora M (WiIM) AUCKYCCHH) TO CYILECTBY
oOcyxgaemMoil Tembl, (OpPMyIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;



YMEHHUSI IPECTABIIAT MOJyUYEHHBIE PE3yJIbTaThl T03HABATEIHHON AESITETbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAIMI0 PE3yJbTaTOB BBIOJHEHUS XHUMHUYECKOTO
JKCIIepUMEHTa (Ja00opaTOPHOTO OMbITa, JTA0OPATOPHOW PAaOOTHI MO HCCIECIOBAHUIO CBOWCTB
BEIIIECTB, y4eOHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM MO3HABATEJILHON U
HCCIIEIOBATEIbCKON JICATENIbHOCTH TPH PEIICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
0o0IIMX WHTEPECOB W COTJIACOBAHMS MO3WUIUHN (0O0CYXIeHUs, OOMEH MHCHHSIMH, «MO3TOBBIC
HITYPMbD», KOOPAUHALIUS COBMECTHBIX JCUCTBUIA, ONpeIeTeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOW pabOThI U IpyTHe).

PeryasiTuBHBbIE YHUBEpPCAJIbHBIE YUeOHBIE IeiiCTBUS:

YMEHHE CAMOCTOSITENIbHO OMPEACTATh eI IeSITeIbHOCTH, JIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HauOosiee 3(G(EKTUBHBIE CIIOCOOBI  pEIICHHMs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM NpU
BBITIOJTHCHUH 33JaHUN C Y4E€TOM IIOJIYYCHHS HOBBIX 3HAHMHA 00 HM3y4aeMblX OOBEKTax —
BEIIECTBAaX U PEAKIIMAX, OLICHUBATh COOTBETCTBUE MOJIyUYEHHOTO pe3yibTaTa 3asBICHHOM IIeNnu,
YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3a/IaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENLHOTO COJCPKAHMUSA,
YCTaHOBJICHHOTO JaHHOM (enepanbHOil pabodeil mporpaMMoil, BBIAEISIOT: OCBOEHHBIC
o0ydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XHUMHUS», BHIBI JACITEILHOCTH IO TIOJYYSHHIO HOBOTO 3HAHHSI, €T0
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K koniy obydeHus B 7 Kjacce NMpeaMETHBIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

1) Xumusi B HeHTpe eCTeCTBO3HAHUS

OTIPEAEIATh MPOOJIEMBI, T. €. yCTAHABITUBATH HECOOTBETCTBHE MEXKIY )KETTAEMbIM U
JIEUCTBUTECIHLHBIM;

COCTABIIATH CIIOKHBIN TUIAH TEKCTA;

BJIQ/IETh TAKUM BUJIOM M3JIOKEHUS TEKCTa, KaK TOBECTBOBAHUE;

MOJ1 PYKOBOJACTBOM yUHUTEIS TPOBOJAUTH HETIOCPECTBEHHOE HAOIIOICHUE;

0] PyKOBOJCTBOM YUUTENSI OQOPMIISITh OTYET, BKIFOUAIOIIHIA ONMcaHNe HAOIIOACHNUS, €T0
pE3yIbTaTOB, BHIBOJIOB,

MCIIOJIb30BATh TAKOW BUJI MBICJICHHOTO (M1€aTbHOT0) MOJICTUPOBAHMS, KaK 3HAKOBOE
MoOJIeJIMpOBaHUE (Ha IpUMepe 3HAKOB XUMUYECKUX PJIEMEHTOB, XUMUYECKUX (hopmymn);
UCTIOJIB30BaTh TAKOH BHJI MaTEPHAIBHOTO (ITPEIMETHOTO) MOJICITMPOBAHMS, KaK (pu3ndeckoe
MOJIeNMpoBaHKe (Ha MpUMEpe MOJEIIMPOBAHUS aTOMOB M MOJICKYJI);

2) MareMaTHKa B XUMHHU

MOJTy4aTh XUMUUYECKYIO0 HHPOPMAIUIO U3 PA3TUYHBIX HCTOYHHUKOB;

OTIpeneNaTh OOBEKT U acTIeKT aHaJN3a U CHHTE3a;

OTIpeNeNATh KOMITOHEHTHI 00BEKTa B COOTBETCTBUH C aCTIEKTOM aHaJIM3a U CHHTE3a;
OCYIIECTBIISITH KAYECTBEHHOE U KOJIMYECTBEHHOE OMMCAHUE KOMIIOHEHTOB 00BEKTa;
OTIpeNeNATh OTHOLIEHHUS 00BEKTa C APYTUMH 00BEKTAMU;

OTIPEIeINIATh CYIIECTBEHHbIC TPU3HAKU O0OBEKTA.

3) SiBieHust, npoucxoAsiue ¢ BemecTBAMU

OTIPEICIATh IPOOJIEMBI, T. €. yCTAHABITUBATh HECOOTBETCTBHE MEXKIY )KETTAeMbIM U
JIEHCTBUTEIIFHBIM;

COCTABIIATH CIIOKHBIN TUIAH TEKCTA;



BIIAJIETh TAKUM BHUJIOM H3JIOKEHUS TEKCTA, KaK TOBECTBOBAHUE;

MOJ1 PYKOBOJACTBOM YUHUTEJIS TPOBOJAUTH HEMTOCPEICTBEHHOE HAOIIOICHUE;

0]l PYKOBOJACTBOM yUUTEIs OPOPMIISITh OTUET, BKIIOYAIOIINIA OMMCcaHue HAOII0ICHUS, €T0
pE3yIbTaTOB, BHIBOJIOB;

WCII0JIb30BaTh TAKOW BHJI MBICJICHHOTO (MI€aIbHOT0) MOJICTUPOBAHMS, KAK 3HAKOBOE
MoJIeJIMpOBaHUE (Ha IpUMEpe 3HAKOB XUMUYECKUX JIEMEHTOB, XUMUYECKUX (hopmyn);
MCIIOJIb30BATh TAKOM BUJI MaTepUATbHOIO (IPEIMETHOI0) MOJCIUPOBAHHUS, KaK (U3UUECKOE
MO/IeJIMpOBaHuE (Ha MpUMepe MOICIIMPOBAHUS ATOMOB U MOJICKYJ);

4) Paccka3bl IO XUMHUHU

OTIpEeIIATh MPOOJIEMBI, T. €. yCTaHABIIMBATh HECOOTBETCTBHE MEXY JKETTAeMbIM U
NEICTBUTENBHBIM;

COCTABJISITh CJIOXKHBIN IJIaH TEKCTA;

BIIAJICTh TAKUM BHUJIOM H3JIOKEHUS TEKCTA, KaK MOBECTBOBAHMC;

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

® pPACKpbIBAaTb CMbLICII OCHOBHBIX XHMHNYCCKHX MMOHSTHH: aToM, MOIJICKYIJIA, XUMHYECKUI

QJICMCHT, IIPOCTOC BCIICCTBO, CJIIOKHOC BCHICCTBO, CMCCH (OI[HOpOI[HaH

HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCHTEIbHAs aTOMHas W MOJEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSIpPHAas Macca, MaccoBas 01 XHMHYECKOTrO
JJIEMEHTa B COCOMHEHHH, MOJIAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHHUE, COJb,
JIEKTPOOTPUIIATENLHOCTD, CTENIEHb OKUCIICHHS, XUMHYECKasi peaKiys, KiacCu(uKarms
PEaKIyii: peakui COSAMHEHUS, PEaKIIUK Pa3IOKECHHS, PEaKIINN 3aMEIICHUS, PEaKIUU
o0OMeHa, 9K30- ¥ YHJIOTEPMUYECKHE PEAKIINH, TETUIOBOK AP PEKT peakuuu, siipo aToMa,
JJIEKTPOHHBIA CJOH aToMa, aTOMHas OpOWTalb, PagHyC aToMma, XUMHYECKas CBS3b,
HOJISIpHAst M HEMNOJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,

pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHLIEHTpAalMsl) B paCTBOPE;

¢ HWUIIOCTPUPOBATH B3aWMMOCBA3b OCHOBHBIX XHWMHUYCCKHX MOHATUHA W IMPUMCHSATH 3THU

IIOHATUSA ITPU ONMCAHKMM BEIIECTB U UX MIPEBPAILCHUM;

® HCIOJIb30BATh XHUMHUYCCKYIO CHMBOJIMKY JId COCTaBJICHUA q)OpM}’J'I BC€IICCTB U

YPABHEHUN XUMUYECKUX PEAKIUH;

® OIpeACIATh BAJICHTHOCTH aTOMOB JJICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX, CTCIICHb
OKUCJICHUS DJJIEMEHTOB B 6I/IHapHI>IX COCIMHCHUAX, MNPHHAJIC)KHOCTH BEIICCTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaaMm, BHJ XMMHYECKON CBS3U

(KOBaJ'IeHTHaH )51 I/IOHHaH) B HCOPIraHNYCCKUX COCANUHCHUAX

® PpPacCKpbIBaTb CMBICII Hepnonnqecxoro 3aKOHa I[ . MeHngeneeBa: ACMOHCTPUPOBATH
ITOHUMAaHHeC nepnonﬂqecxoﬁ 3aBHCUMOCTH CBOMCTB XHMHYECKHX 3JEMEHTOB OT HX
IIOJIOKCHHUSA B Hepnogmqecxoﬁ CUCTCME, 3aKOHOB COXpaHCHUSA MACChl BCIICCTB,

MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMs, 3aKOHAa ABOTaJIpo;

e ONUCHIBaTh M XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuonndeckoit cucTembl
XUMHYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «IJaBHas moArpynmna (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», manble U OonblIe NEPUOJIbI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHYECKMX JJEMEHTOB (cOCTaB M 3apsih  sapa, oOIlee YUCIO IEKTPOHOB U

pacnpeaciiCcHueC ux 1o 3JCKTPOHHBIM CJ'IO}IM);



KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB PA3THUUYHBIX
KJIACCOB,  TIOJATBEPXKJasi  ONWCAaHWUE MPUMEPAMH  MOJICKYJSIPHBIX  ypaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHHSI XUMUYECKUX MIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMUYECKOM peakluu;

MPUMEHSTh OCHOBHBIC ONEPAIIUU MBICIUTEIBLHOW NEATEIHPHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, 0000IeHNE, CUCTEeMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICJICTBCHHBIX CBSI3€H — JIJI1 U3YYCHHS CBOWCTB BEIICCTB M XUMHUYCCKUX PEaKIUU,
€CTCCTBCHHO-HAy4YHBbIC  METOJBI  TO3HAHUS  —  HAONIOJeHWEe,  HW3MEpCHHE,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEabHBIM U MBICTICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyI0i © JabopaTopHBIM
o0opyZOoBaHHEM, a TaKXke IMpaBWJIaM OOpaIleHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTMBITOB IO MOTYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IETouYei U
KHUCJIOT C TIOMOIIBIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APyTHe).

K koHny oOyueHus B 9 kjacce NpeIMETHbIE pe3ysbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIUXCSI YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATUN: XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPULIATEIBLHOCTD, CTENEHb OKHUCIICHUS, XMMHMYECKas PpEeaKlMs, XUMUYecKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM pEeakIuH, IPEeAebHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX IOHATHUH M NPUMEHSATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHUS (OpMyd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX DJJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIECKHOCTb BELIECTB K ONPEACIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢opMysaMm, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, HOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHAa MO0 XHUMHYECKOH
dopmye, xapakrep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKOW pEelIETKA KOHKPETHOIO BEILIECTBA;



packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHUMAaHME: ONMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CUCTEMBl XMMMUYECKHMX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noiarpynna (A-
rpymmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», Manble W OONbIINE TEPHOMBI,
COOTHOCUTb 0003Hau€HMs, KOTOpblEé HUMEIOTCd B IEpUOAMYECKON Talnuue, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsi sizipa, o0Iee YMUCiIo AMEKTPOHOB U PACIpeesieHHe HX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEJMHEHUH B Mpesenax MajblX MEePHOIOB U IJIaBHBIX MOAIPYNI ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, MOATBEPXK/Aas ONHUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS 3JEKTPOIUTUYECKON JTUCCOLMALMN KUCIIOT, LIeJIoueil u coel,
HOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKkliil HOHHOTO 0OMeHa, ypaBHEHMs PEaKLUH,
HNOJATBEPXKIAIOIIMX CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIYy BelIeCTBaMHU
Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (opMyJie COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUUECKON peaKity;

coOuo/iaTh MpaBUja IOJIb30BAaHUS XUMHMUYECKOW TOCYJIOM U J1abOpaTOpHBIM
0o0Opy/I0OBaHHEM, a TaKKe IpaBHUia OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLMSAMU 110 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOJIY4YEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpomuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CWJIMKAT-, Ccynb(ar-, THJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATENIBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3allUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHUs] CBOWCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHUS — HaONIOJIeHHWEe, W3MEPEeHUEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).

1. Conep:xxkanue nporpamMmsl yueOHoro npeamera «Xumus» 7 kiaacce (34 yaca, 1 yac B

HeJ1eJ10)

Pa3nes 1. «Xumusi B ieHTpe ecTeCTBO3HAHUSD)
XHUMHS — 4aCTh €CTECTBO3HAHMS. B3aMMOOTHOIIIEHHSI YETI0BEKA U OKPYIKAIOIIETO MUPA.

HpCI[MCT xuMuH. Ou3nyeckue Teaa U BellecTBa. CBoiicTBa BCIICCTB. HpI/IMCHeHI/IC BCIICCTB Ha
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OCHOBe UX cBOicTB. Ha0moienne kak OCHOBHOM METO/1 ITO3HAHUS OKPY’KaIOIIEro MHUpA.
VYcnoBus poBeaeHus HabmoaeHus. [ unoresa. DxcnepumeHT. BeiBoa. CTpoeHue miiaMeHu.
JlaGopatopus u o6opyaoBanue. Mozens, MoaenupoBanue. OcoOOEHHOCTH MOJICIMPOBAHUS B
reorpadun, ¢pusuke, Ouonoruu. Mozaenu B 6uonorun. Mynsoku. Moaenu B Gpusuke.
Onextpodopnas mamuHa. I'eorpadpudeckue moaenu. XUMUYECKUE MOJIEITH: TIPEIMETHBIE
(Mozenu aToMa, MOJIEKYJI, XUMUYECKUX U IPOMBIIIIEHHBIX IIPOU3BO/ICTB), 3HAKOBbIE, WIIH
CHUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYJIbl BEILIECTB, YPAaBHEHUS PEaKLUi). XUMHUUECKUI
alIeMeHT. XUMHUYecKHe 3Haku. 1Ix o0o3HaueHne, mponusHoIeHne. XuMuieckue GopMyIisl
BemiecTB. [IpocTeie u cinoxHbIe BeniecTBa. MHAeKch U Kodp¢uirenTsl. KauecTBeHHBIH 1
KOJIMYECTBEHHBIN COCTAB BELIECTBA. Y HUBEPCAJIBHBIN XapaKTep MOJ0KEHUN MOJIEKYJIIPHO-
KHHETH4YeCKOU Teopuu. [IoHATHSA «aToM», «MOJEKyJIay, «MOH». CTpOCHHE BELIECTBA.
Kpucrannnueckoe cocrosinue BeuiectBa. Kpucramimyeckue peneTky TBEP/bIX BEIIECTB.
Huddysusa. bpoyHoBckoe nBMkeHHE. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUSI.
[TonsiTHE 00 arperaTHOM COCTOSIHUM BellecTBa. PU3NUYECKHE U XUMUUECKUE SBJICHMUSL.
["a3000pa3Hble, XKUIKKE U TBep/Ible BemecTBa. AMopdHble BemectBa. CTpoeHue 3eMiu: sapo,
MaHTus, Kopa. Jlurocdepa. Munepassl 1 ropHbIe TOPOABI. MarMaTHUECKUE U 0CaI0YHbIC
(HeopraHu4ecKle ¥ OpraHuyecKye, B TOM YHCIIe U TOproYne) Nopoasl. XUMHUECKUNA COCTaB
KUBOMU KJIETKU: HEOpraHUuecKue (BoJia 1 MUHEpaJIbHbIE COJIM) U OpraHuyeckue (OeIKu, JKUpsbI,
yIJE€BObI, BUTAMHHBI) BellecTBa. buonornyeckas posib Bojbl B xkUBOH KieTke. DoTocuHTE3.
Xnopoduin. buonoruueckoe 3HaueHUE KUPOB, OEIKOB, IPUPHBIX Macel, YIJIEBOAOB U
BUTAaMUHOB JUJISl )KU3HEIEATENIbHOCTH Oprann3MoB. KauecTBeHHbIe peakuiuy. Pacnio3HaBaHue
BELIECTB C IOMOLIbIO0 KAYECTBEHHBIX peakuil. AHaAIMTUYEeCKUH curnai. OnpeznenseMoe
BELIECTBO U PEAKTUB Ha HETO.
JleMoHCTpanum:
Kouexmust pa3nuyHpIX IpeaMeToB Wik GoTorpaduii mpeaMeToB 13 aTlOMUHUS IS
WUTIOCTPALMK UIEU «CBOMCTBA — IIPUMEHEHUE).
YyebHOe 000pyAOBaHNE, UCTIONb3YEeMOE Ha ypokaxX (GU3MKU, OMOJIOTHH, Teorpaduu 1 XUMHH.
OnektpodopHas mMamrHa B aecTBuu. ['eorpaduueckue monenu (rmodyc, KapTa).
buonoruueckue mosenu (MyJisKu OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX U
yenoBeka). Puznyeckre 1 XUMHUUECKUE MOJIEH aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAIITMUYECKUX
PEILIETOK.
OO0beMHbIE U HIAPOCTEPKHEBBIE MOJIENH BOJIbI, YTIIEKUCIIOTO U CEPHUCTOIO I'a30B, METaHa.
OO0pa3ibl TBEPBIX BEIIECTB KPUCTAIINYECKOTO CTPOEHUS. Moenu KpUCTaJUINYECKUX PEIIETOK.
Bopna B Tpex arperaTHbIX cOCTOSAHUAX. KOIIEKIMs KpUCTATUNINYECKUX U aMOP(HBIX BEIIECTB U
U3JIeIINN U3 HUX.
Konnexkuust Munepanos (Ja3yput, KOPyH/, XaJIbKOMUPUT, (QIFOOPUT, TAJINT).
Konnekuust ropHbIX nopoJ (TpaHUT, pa3indHble GOPMBbI KaJIbLIUTA — MEJI, MPaMop, U3BECTHSK).
Kounnexmust roprounx ucKkonaeMblx (HeTh, KAMEHHBIN YTroJlb, CIIAHIbI, TOPO).
JleMOHCTpPallHOHHBIE IKCIIEPHMEHThI
Hayunoe HaGmonenue u ero onucanue. Mzydenue cTpoeHus miaMeHu.
CnupToBast SKCTpaKkus XJI0popUILIa U3 3€JeHbIX JUCTHEB PACTCHUIH.
«IlepenuBaHue» yrJIeKUCIIOrO ra3a B CTakaH Ha ypaBHOBEILIEHHBIX BECaX.
KauecTBeHHast peakuiys Ha KUCIOPO.
KauecTBeHHast peakiusi Ha YIIIeKUCIbIN Ta3.\
JlaGopaTopHblie padoThI:
Pacnpoctpanenue 3amaxa 0/1€K0JI0Ha, JyXOB MU J1€30/10paHTa Kak npouecc JudQy3uu.
Habmionenne OpoyHOBCKOTO JBM)KEHUS YaCTUUYEK YEPHOM TYIIH 1101 MUKPOCKOIIOM.
Juddy3us nepmanraHara Kajaus B )KeJaTHHE.
OGHapy>xeHne 3(GUPHBIX Maces B alleIbCHHOBON KOPOUKE.
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N3ydeHne rpaHuTa ¢ IOMOIIBIO YBEIUUUTEIBHOTO CTEKIIA.

Onpenenenue coaepKaHus BOJIbl B PACTCHUH.

OOHapy»KeHue Macia B CEMEHax M0JICOJTHEUHUKA U IPELKOT0 opexa.

OGHapy>keHue KpaxMaja B NIICHUYHOU MYyKeE.

B3anmopelicTBie acCKOpOMHOBOM KUCIOTHI C HOJI0M (ompeneneHue ButamMmuaa C B pa3IHuHbIX
COKax).

. HpO,HYBaHI/Ie BbBIABIXaCMOI'O BO3AyXa UY€PEC3 N3BCCTKOBYIO BOAY.
11.

OO6Hapy>keHne N3BECTKOBOM BOJIbI CPENIN PA3IMUYHBIX BEIIECTB.
IIpakTyeckue padboTsbI:
3HAKOMCTBO C J1JabopaTopHbIM 000pyaoBaHueM. [IpaBuia TeXHUKH OE30MIaCHOCTH.
Hab6nronenue 3a ropsimei cBe4oil. Y CTpOMCTBO B paboTa CIIUPTOBKH.
Pa3znea 2. MaTeMaTHKa B XUMHH
OTtHocuTenbHAs aTOMHas Macca dJieMeHTa. MosnekynspHas Macca. OnpezaeneHue
OTHOCHUTEJIbHOI aTOMHOW MacCchl XMMHUYECKUX J1eMeHTOB 1o Tabnuue 1. . Menneneesa.
HaxoxneHrne 0THOCUTENbHOM MOJIEKYIIPHON Macchl O (hopMyIie BEeIeCTBa KaK CyMMBbI
OTHOCHUTEJIHBIX aTOMHBIX MaccC, COCTaBJISIFOIINX BEIIECTBO XUMUYECKUX 3J1€MEHTOB. [loHsTHE O
MacCOBOM J0JI€ XMMHUYECKOT0 371eMeHTa (W) B CJIO’)KHOM BEIIECTBE U €€ pacueT 1o Gpopmyiie
BeriecTBa. Haxoxaenue Gopmysibl BelecTBa Mo 3HaY€HUSIM MAcCOBBIX JI0JIel 00pa3yroIuX ero
3JIEMEHTOB (7151 IByX4acoBOro u3y4yeHus Kypca).Uucrtolie BemectBa. Cmecu. ['eTeporennsie u
rOMOTeHHBIE cMecH. ['a3000pa3Hble (BO3/ayX, MPUPOAHBIA Ta3), )KuaKue (HeTh), TBEPIbIC CMECH
(ropHBbI€ TOPOABI, KyJIMHAPHBIE CMECH U CUHTETUYECKHE MOIOLIME cpecTBa).OnpeneiaeHue
o0BemMHoOI onu ra3a (¢) B cMecu. CoctaB aTMocepHOro Bo3ayxa U MpUpPOIHOTro raza. Pacuer
o0Bema 10111 Ta3a B CMecH 110 ero oobeMy 1 Hao60poT. [Tonstue o I[TJAK. MaccoBas nons
BemecTBa (W) B pactBope. Konrentpauus. PactBopurtens u pactBopeHHoe BeriecTBo. Pacuer
Macchl PaCTBOPEHHOI'O BELIECTBA [10 MAcCE pacTBOpa U MacCOBOM J10JI€ paCTBOPEHHOTO
BeniecTBa. [lonsTre o uncTom BemecTBe U npumec. MaccoBast 1o mpumecu (W) B oOpasie
ucxoaHoro Beniectsa. OCHOBHOE BEHIECTBO. PacueT Macchl OCHOBHOTO BEIIECTBA IO Macce
BEIIECTBA, COJIEPKALIETO ONPEAETICHHYIO MaCCOBYIO JIOJIIO IPUMECEH.
JdemoHcTpaumnu:
Konnekuust pa3ianyHbIX BUIOB MpamMopa U U31EIUil U3 HETO.
CMech peuHOro 1 caxapHOro Iecka U UX pasJeleHue.
Konnexkuust Heptu 1 HEPTENPOTYKTOB.
Konnekuust 6pITOBBIX CMECEH.
Juarpamma coctaBa aTMOC(EpHOTO BO3AyXa.
Jnarpamma coctaBa IpupOJHOTO rasa.
Komneknusa « MuHepasibl 1 TOPHBIE IOPOABDY.
IIpakTHyeckue padoTnl
ITpuroroBneHue pacTBopa C 3alaHHON MacCOBOM J10JIel PACTBOPEHHOT'O BEIIECTBA.
Paznen 3. SABennst, npoucxoasimue ¢ BemeCTBAMUI
CrniocoOslI pa3aenenus cMeceil 1 ouncTka BeuiecTB. Hekoropele npocreiinye crnocoOsl
pasziesieHus: CMEeceil: MpocernBaHue, pa3ieJieHle cMecel TTOPOIIKOB Kelle3a U Cephbl,
OTCTaMBaHUE, IEKaHTALKs, IEHTPU(YTUPOBaHHE, pa3ielieHUe C TOMOIIBIO IeTUTEIbHOM
BOPOHKH, (puinbTpoBanue. GuiabTpoBaHue B 1abopaTopHu, OBITY M Ha pou3BojcTBe. [loHsATHE 0
¢unbTpate. Ancop6buus. [lonstre 06 ancopounu u agcopOeHTax. AKTUBUPOBAHHBIN YIoJb KakK
BOKHEUIUH aficopOeHT. Y cTpoiicTBO mpoTuBoraza. CriocoObl 0OUUCTKU BOABL. JMCTHIISATINS
(meperoHka) Kak Mpolecc BIACICHHS BEIIeCTBA U3 KUAKON cMecH. JJucTuimupoBaHHas Bojia 1
oOmnactu ee npuMeHeHus. Kpucramnmsanus uim BeinapuBanue. Kpucrannuzanus u
BbIMIapUBaHUE B 1a00OpaTOpUH (KpUCTAIIU3ATOPhI U (papdhopoBbIie YAILIKK JJIsl BBITAPUBAHUS) U
npupoze. [leperonka Hedptu. Heprenpoaykrel. @pakiioHHas NeperoHka KuAKOro Bo3ayxa.
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XVMHYECKNE PEAaKIIMU KaK MPOIECC TPEBPALEHUS OJHUX BELIECTB B IpYrHe. Y CIOBUS
MPOTEKAaHUS U MPEKpaIIeHUs XUMHUECKUX peakinii. ConpukocHOBeHHE (KOHTAKT) BEILECTB,
HarpeBanue. Karanuzarop. Muruburtop. Ynpasnenue peakiusmu ropenus. [Ipusnaku
XUMHYECKHX peakluil: N3MEHEeHHe 11BeTa, 00pa3oBaHUE OCa/lKa, pACTBOPEHHUE TOTYYEHHOTO
0CaJIKa, BbIIEJICHHE ra3a, MOsBJICHUE 3a11aXa, BbIJICJICHUE WIH MTOTJIOIEHUE TEIIOTHI.
JdemMmoHCcTpauMu
Ounetp [llorTa. Boponka broxnepa. YcranoBka 1151 GUIBTPOBAHUS MO BAKYYMOM.
PecrninpaTtopHble Macku 1 MapieBbl€ TOBSI3KH.
[IpoTuBoOras u ero ycTpomcrso.
Komnexuust «<HedTs 1 HETenpoayKTh».
JleMOHCTPAallHOHHBbIE IKCIIEPUMEHThI
Pa3nenenue cmecu nopolka cepbl U KEJIE3HbIX ONUJIIOK.
Paznenenne cmecu MopoIka cepbl U IecKa.
Pa3pnenenne cMecu BOJbI M paCTUTEIBLHOTO Macia ¢ IIOMOUIbIO JEIUTEIbHON BOPOHKHU.
[TomydyeHnue AUCTUIUIUPOBAHHOM BOJIBI C TOMOIIBIO JIA0OPATOPHOM YCTAHOBKH ISl IIEPETOHKU
JKUJIKOCTEMN.
Pa3nenenue cMecu nepMaHranaTta U AMXpomara Kaius Cioco00OM KPUCTATU3AINH.
B3anMopeiicTBre Kene3HbIX ONUIIOK U IMOPOILIKA CEphl IPYU HarpeBaHUU.
[TomydeHue yrieKucioro raza B3auMoIeCTBHEM MpaMopa ¢ KUCIOTOH U 0OHAPYKEHHE ero ¢
IIOMOIUIbIO U3BECTKOBOM BOJIBI.
Karanutuueckoe paznoxkeHue nepokcuia Bogopoaa (karanuzatop — nuokcua Maprasia (1V)).
OO6Hapy>xeHre pacTBOpa MIEI0UU C TTOMOIIBIO HHIUKATOPA.
B3aunMopeiicTBrue pacTBOpa lepMaHraHaTa Kajaus U pacTBopa AUXpomaTa Kajusi C pacCTBOPOM
cyJb(duTa HATpUS.
B3anmopelicTBre pacTBopa epMaHraHara Kajus ¢ aCKOpOMHOBOM KUCIOTOH.
B3auMozeiicTBre XJ10puaa xKeme3a ¢ )KEeJITONH KPOBSIHOM COJIbIO M TUIPOKCUIOM HATPUS.
BzaumopeiictBue ruapokcuaa xenesa (I11) c pactBopom CoNsiHON KUCTOTHI.
JlabopaTopHbie padoThbI:
AncopOuust KyKypy3HbIMU NTAJIOYKaMH ITapOB MaXy4yuX BEILECTB.
N3y4eHne ycTpolcTBa 3aKUTANIKY U TUIAMEHHU.
IIpakTyeckue padboTsbI:
BrlpamuBanre KpUCTaIIOB COJU (JIOMAIIHUN SKCIEPUMEHT).
OuucTka MoBapeHHOM COJIH.
N3ydeHnue mpouecca KOppO3UH JKeesa.
Pa3neu 4. Pacckasbl 1o XuMuu
Brinatomuecs pycckue yueHble-XUMUKU. cTopust XuMudeckux BenecTs (OTKPBITHE,
NoJIydyeHue U 3HaueHue). M3yueHrne XuMu4ecKuX peakiii.

Conep:xanue Kypca xumuu B 8 kiacce (68 yacos, 2 yaca B He/1e/110)
Beenenue
[Tpenmer xuMuu. MeTozbl TO3HAHUS B XUMUU: HAOJII0JEHUE, SKCIIEPUMEHT, MOJIEIIMPOBAHHE.
HcTouyHNKH XUMHUYECKON MHPOpMAIINH, €€ TIOJTyYeHUe, aHalIu3 U PEeACTaBIEHUE €To
pE3yJIbTaTOB.
[ToHsATHE O XUMHUECKOM 3JIEMEHTE U (OpPMax ero CyliecTBOBaHHs: CBOOOIHBIX aTOMaX,
MPOCTHIX U CJIOKHBIX BEIIECTBAX.
[IpeBparenus BemectB. OTINYNE XUMUYECKUX PEAKINI OT pu3ndeckux spieHui. Poib xumun
B )KM3HHU 4eJoBeKa. XeMopmins 1 xemopoOus.
KpaTkune cBeneHHs U3 UCTOPUM BO3ZHUKHOBEHUS U pa3BUTHsI XUMUH. Poib OTEUE€CTBEHHBIX

YYEHBIX B CTAHOBJIEHUH XUMUYeckoi Hayku — paboTsl M. B. JlomonocoBa, A. M. bytneposa, /1.

H. Meuneneena.



XuMHuueckasi CHMBOJIMKA. 3HAKU XUMUYECKUX HJIEMEHTOB U MPOUCXOKIACHUE UX Ha3BAaHUU.
Xumunueckue Gpopmyibsl. Uuaexce n koapdunueHTsl. OTHOCUTENbHBIE aTOMHAS U
MOJIEKYJIsIpHas Macchl. [[poBeneHne pacuyeToB MacCOBOM J10JIM XUMHUUYECKOTO 3JIEMEHTA B
BEIIIECTBE Ha OCHOBE €ro (OpMyJIbI.

[lepuoanueckas cucrema xuMuueckux 3neMeHToB . . MenpaeneeBa, ee CTpyKTypa: Majble U
OoJbIIMe EPUOBL, TPYIIILI U oArpynnsl. [lepuoanueckas cuctema Kak CrpaBoyHOE ocodue
JUISl TIOJTyYEHMS CBEICHUN O XUMUYECKHUX AJIEMEHTAX.

Jemonctpanuu. 1. Moxenu (mapoctepkueBbie u Ctroapra-bpurneda) pa3anuHbIX MPOCTHIX U
CIIOXKHBIX BelecTB. 2. Komekuus cTekassHHON XuMHuuecKoi nocypl. 3. Kouiekuus marepuaioB
Y U3JIeTUMH U3 HUX Ha OCHOBE altoMUHMA. 4. B3auMoeiictBue MmpamMopa ¢ KUCIOTOU U
MIOMYTHEHHE U3BECTKOBOU BOJIBI.

JladopaTopHble onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTALTUYECKUX BEUIECTB U
pacTtBOpoB. 2. CpaBHEHNE CKOPOCTH UCIIAPEHMSI BOJbI, OJIEKOJIOHA U 3TUJIOBOT'O CIIMUPTA C
(buUIBTPOBAIBHON OyMarwu.

IIpakTnyeckue padboThbi:

1. ITpaBuiia TeXHUKHM 0€30IaCHOCTH pU paboTe B XMMHUeCcKOM KabuHete. [Iprembl oOpaieHus
¢ mabopaTopHBIM 000PYAOBAaHHEM U HarpeBaTeIbHBIMU MpuOopamu. 2. Habmoaenus 3a
M3MEHEHUSMH, IPOUCXOAAIIUMU C TOPAIICH CBEUO, U UX OMHCAHUE (JIOMAIIHUN YKCIIEPUMEHT).
Tema 1. ATOMBI XMMH4€CKHX 3JIEMEHTOB

ATOMBI KaK (popMa CyIIeCTBOBaHUS XUMHUECKUX 3JI€MEHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUU
aToOMOB. JloKa3aTenabCcTBa CI0KHOCTH cTpoeHus atoMoB. OnbiTel Pesepdopna. [lnanerapuas
MO/IeJIb CTPOCHHS aTOMA.

CocTraB aTOMHBIX f1€p: TPOTOHBI, HEUTPOHBL. OTHOCUTENNBbHAS aTOMHAs Macca. B3aumocBs3b
HNOHITUN «IPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsl Maccay.

M3MeHeHune yncia NpoTOHOB B si/Ipe aroMa — 00pa30BaHUE HOBBIX XMMHUUYECKUX 3JIEMEHTOB.
H3meHeHune yncia HEUTPOHOB B sijpe aToMa — 00pazoBaHue U30TonoB. COBpeMeHHOE
OIIPECIICHUE TIOHATUS «XUMUYECKHUM 271eMEHT». M130TOMBI KaK pa3HOBUIHOCTH aTOMOB OJHOTO
XUMHYECKOI0 JIEMEHTA.

OnekTpoHbl. CTpOEHHE IEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX 3JIEMEHTOB MaJIbIX
nepuozos. [ToHsTHE 0 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

ITepuoanueckas cuctema XuMudeckux neMeHToB /. 1. Menneneesa u cTpoeHre aTOMOB —
(bu3nyecKuil CMBICI MOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMepa I'pyMIibl, HOMEpa epuoa.
M3MeHeHne yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO
slieMeHTa ? 00pa3oBaHUe MOJI0KUTENbHBIX U OTPULATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE
aTOMaMH METaJJIOB U HeMeTauloB. [I[puunHbl H3MEHEHUS] METAIUTMYECKUX U HEMETAINTMYECKHUX
CBOICTB B nepuojiax u rpynnax. OdpazoBanue OuHapHbIX coeuHeHui. [lonaTre o0 noHHOI
cBs3u. CxeMbl 00pa30BaHUsI HOHHOM CBsA3U. B3anmoielicTBrE aTOMOB AJIEMEHTOB-HEMETAIIIOB
MEXTy co00i — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJI POCTHIX BEIIECTB.

KoBasneHnTHas HenmosipHasi XuMUYecKasi CBsI3b. DJICKTPOHHBIC U CTPYKTYpPHBIE (DOPMYITHIL.
B3aumopeiicTBiue aToMOB HEMETAJIIOB MEXKIY c000M — 00pazoBaHue OMHAPHBIX COETUHEHUN
HEMETAJJIOB. DJIEKTPoOoTpuLaTeNbHOCTh. KoBanenTHas nossipHas cBsa3b. [lonsaTue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBATh KOBAJIEHTHBIE XUMUYECKUE CBSI3H.
Cocranenue ¢popmys OMHAPHBIX COCTUHEHUH 10 BaJICHTHOCTU. Haxox/1eHue BaJIeHTHOCTH 110
dbopmysie OMHAPHOTO COETMHEHUS.

B3anMoeiicTBre aTOMOB METAIIOB MEXAY COO0M — 00pa30BaHNE METAIUTMIECKUX KPUCTAIIIOB.
IToHATHE O METATUIMYECKON CBS3H.

JemoHcTpanuu. Mozeny aToMOB XUMHUYECKUX IEMEHTOB. [lepnonnyeckas cucrema
xuMuueckux snemeHToB . Y. MenaeneeBa (paznuyabie GOpMBI).
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JlabopaTopHble onbIThI. 3. MoaenupoBaHue NpUHLIUIA AEHCTBUS CKAHUPYIOIEr0 MUKPOCKOIIA.

4. VzrotoBieHre MoeNIe MOJICKYJI OWHAPHBIX COCTMHECHUH.

Tema 2. IIpocThie BemecTBa

ITonoxenue MeTaioB U HeMeTauloB B [leproauyeckon cucteme XUMUYECKUX 3i1eMeHToB 1. 1.

MenneneeBa. Baxkneliime mpocTbie BEIIECTBA — METAILIBI (JKEJI€30, AIFOMUHUMN, KalbLIUMN,

MarHui, HaTpui, kaimii). O01mme Gpu3nueckre CBOMCTBA METAIIOB.

Bakneiimume mpocTeie BeliecTBa-HeMeTallbl, 00pa30BaHHbIE aTOMaMU KHCIIOPO/ia, BOJIOPOA,

a3ora, cepsl, pocdopa, yriaepoaa. MoaeKysbl IPOCTHIX BEIIECTB-HEMETAIUIOB — BOJIOPO/IA,

KHCII0pO/1a, a30Ta, TajoreHoB. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca.

CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOIBKUX MPOCTHIX BEIIECTB —

ajoTponus. AJUIOTponHbIle MoauduKauu kuciopoaa, pocdopa, onoBa. Meramnueckue u

HEMETAJUIMYECKHUE CBOICTBA MPOCTHIX BEECTB. OTHOCUTEIBHOCTD 3TOTO IMOHATHS.

Uucno Asorazapo. Konuuecto BemectBa. Moinb. MossspHas macca. Mosnsipablii 00beM

ra3oo0pa3HbIx BemecTB. KpaTHble eTMHUIBI H3MEPEHUS KOJIMYECTBA BELIECTBA — MUJUIUMOIIb U

KHJIOMOJIb, MUJUITUMOJIIPHAS U KMJIOMOJISIPHAs MAcChl BELIECTBA, MUJUIMMOJISIPHBIN U

KAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BELIECTB.

Pacuetsl ¢ ucronb3oBaHNEM MOHATHI «KOJIMYECTBO BELIECTBA», «MOJISIPHASL Maccay, «MOJISIPHBIH

00BEM Tra30By», IUCIO0 ABOTAIPOY.

Jemouncrpanuu. [Tonydenue ozona. O6pasibl 6€7I0To U CEPOro 0J0Ba, OEIOr0 U KPACHOTO

dochopa. HekoTopsie MeTaIsl 1 HEMETAIUTBI ¢ KOJIMYECTBOM BemiecTBa 1 Moib. MossipHbIi

00beM ra3000pa3HbIX BEIIECTB.

JlabopaTopHble onbIThI. 5. O3HAKOMIIEHHE C KOJUIEKIUEW MEeTaIIOB. 6. O3HaKOMIIEHHE C

KOJUIEKLIMEH HEMETAJIOB.

Tema 3. CoennHeHUs] XMMHYECKUX IJIEMEHTOB

Crenenb okucienus. CpaBHEHHE CTENIEHH OKUCIIEHUS U BaJleHTHOCTU. OnpesiesieHue CTeleHU

OKHCJICHUS JJIEMEHTOB B OMHApHBIX coeanHeHusax. CocraBieHue Gpopmyi OMHAPHBIX

COeMHEHMH, OOIINHA CIIOCcO0 UX Ha3BaHMM.

buHapHble COeTUHEHNS METAJUIOB M HEMETAJUIOB: OKCUBI, XJIOPUAbI, CYIbPHIBI U IIP.

Cocranenue ux Gopmy.

brHapHbIe COEqUHEHNS HEMETAJNIOB: OKCHJIBI, JIETYYUE BOJOPOIHBIE COEAMHEHNUS, UX COCTAB U

Ha3BaHus. [IpencraBuTenn oKCUIOB: BOJA, YIIEKUCIBIN Ta3, HEraleHas U3BECTb.

[IpencraBuTeNy JETYYUX BOJOPOAHBIX COETUHEHUMN: XJIOPOBOIOPO U aMMHUAK.

OcHoBaHus1, X COCTaB ¥ Ha3BaHUs. PacTBopuMocTs ocHOBaHU B Bojie. [IpeacraBurenu

I1eJ04el: TUAPOKCUABI HaTpus, Kaus U Kanbius. [lonsaTue 06 nHAMKAaTOpax U KaueCTBEHHBIX

peaKusx.

Kucnotsl, ux coctaB u Ha3BaHus. Kinaccuduxanus kucnot. [IpencraBureny KUCIOT: cepHas,

coJisiHas, a3oTHad. [Tonstue o mkane kucnotHoctH (1kana pH). U3menenune okpacku

WUHIUKATOPOB.

Conu Kak Ipou3BOAHBIE KUCIOT U OCHOBAaHMM, X COCTaB U Ha3BaHUA. PacTBOpUMOCTb coseli B

Boze. [IpencraBurenu coneit: xjmopu HaTpus, kKapOoHaT U pocdart KambIusl.

AMop(dHBIE U KpUCTAUINYECKUE BEIIECTBA.

MexmoneKysspHble B3aUMOAEHCTBUS. TUIIBI KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTB

BELIECTB OT TUIIOB KPUCTAIUIMYECKUX PELIETOK.

Yuctele BemecTBa U cMecu. [IpumMeps! KUAKUX, TBEPABIX U ra3000pa3HbIx cMeceil. CBolicTBa

YUCTBIX BEIIECTB U cMecer. VX cocras.

MaccoBas 1 00beMHasi 1011 KOMIIOHEHTa cMecH. PacdeTsl, CBS3aHHBIE C HCIIOIb30BAHUEM

HOHSITHS «IOJIS».

JemoncTpanuu. OGpasibpl OKCHI0B, KUCIOT, OCHOBaHUM U cosieil. Mozenu KpUCcTaluInMuecKux

PEIIeTOK XJIOpU/Ia HATPHs, aiMasa, okcuaa yriepoaa (IV). KucinorHo-mienodnsie WHIUKATOPHI,
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M3MEHEHUE UX OKPACKH B PA3JIMUHBIX Cpefax. Y HUBEPCaIbHbIN HHANKATOP U U3MEHEHUE €ro
OKpacku B pa3nu4HbIX cpenax. [lkana pH.
JlaGopaTopHbie onbIThI. 7. O3HAKOMJICHHUE C KOJUIEKIIUEH OKCUI0B. 8. O3HAKOMJICHHE CO
cBoicTBamMH ammuaka. 9. KauecrBennas peakuus Ha yriekucisiid ra3. 10. Onpenenenue pH
pacTBOPOB KHUCIIOTHI, IIeJ04YH 1 BOAbL. 11. Onpenenenue pH TMMOHHOTO U S0JI0OYHOTO COKOB Ha
cpese miozoB. 12. O3HakoMIIeHHE ¢ KOJUIEKIKEH coieid. 13. O3HakoMIIeHUE C KOJUIEKIIMEH
BEILECTB C Pa3HbIM TUIIOM KPUCTAJUIMYECKOMN pemieTku. M3rorosnenne Mmozenei
KPUCTALIMYECKHX pemeTok. 14. O3HakoMIIeHHE ¢ 00pa3I[OM TOPHOM TOPOIBI.
IIpakTuyeckne padoThbI:
3. AHaJM3 MOYBHI ¥ BOJIBI (IOMAITHUM dKCIIepUMEHT). 4. [Ipu3Haku XUMUYECKUX pEaKITuii.
Tema 4. U3MmeHeHuUs1, NPOUCXOaslMe ¢ BelleCTBAMHU
[lonsiThe sIBIIEHUI, CBSI3aHHBIX C U3MEHEHUSIMHU, MPOUCXOSIIIMU C BEIIECTBOM.
SIBnenus1, cBI3aHHbIE C U3MEHEHUEM KPUCTANIMYECKOIO CTPOEHUS BEIIECTBA IIPU IOCTOSIHHOM
ero cocrase, puznyeckue siBineHus. PU3nyecKue sIBICHUS B XUMUH: TUCTHILISIUS,
KPUCTAJIJIN3AIMs, BhIIApHUBaHHE U BO3TOHKA BEIIECTB, PHIBTPOBAHKE U IIEHTPU(YTUPOBAHHUE.
SIBnenust, cBsI3aHHbIE C U3MEHEHHEM COCTaBa BEILIECTBA, XUMUUeckue peakuuu. [Ipusnaku u
YCJIOBHS MPOTEKAHUS XUMHUECKUX peaklvil. BeineneHue TerioThl U CBeTa — peakIui TOPSHHUS.
[TonsiTrie 06 9K30- ¥ SHAOTEPMHUUECKUX PEAKIIHSIX.
3aKOH COXpaHEHUs1 MacChl BEUIECTB. XUMUYECKUE YpaBHEHHUS. 3HAUCHUE UHIEKCOB U
k03 dunmentoB. CocraBieHUe YpaBHEHHH XUMUYECKUX PEAKIIHH.
Pacuersl o xumMuueckuM ypaBHeHUAM. Pelienue 3a1a4 Ha HaX0X/A€HUE KOJIMYECTBA, MACChl MU
o0bemMa MPOAYKTa PEaKIMH 10 KOJIUYECTBY, Macce Wik 00beMy HCXOIHOTO BeliecTBa. PacueTs ¢
HCIIO0JIb30BAHUEM MOHATHUS «I0Js», KOTJ1a UCXOJHOE BEIIECTBO JIJAHO B BUJIE PACTBOpA C
3aJJaHHOM MAaCCOBOM J0JIE paCTBOPEHHOT'O BEILIECTBA UJIM COAEPKUT OMPEACIICHHYIO JTOJIIO
IIpUMECEH.
Peaknuu paznoxenus. [IpeacraBienne o CKOpoCTH XUMHUECKUX peakuuil. KatanuzaTopsl.
®epmenTsl. Peakunu coennnenus. Katanutudyeckue u HeKaTaTUTHUECKUE PEAKINH, 0OpaTUMbIe
U HeoOpaTuMeble peakiuu. Peakiuu 3amenienus. P akTHBHOCTH METAIIIOB, €r0 UCIOJIb30BaHUE
JUISl IPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKUil MEXy MeTalllaMU M KUCJIOTaMH,
peaklMil BBITECHEHHS OJTHUX METAJIOB U3 PACTBOPOB MX COJIEW IPYTrUMHU MeTauiamu. Peakuun
oOMeHa. Peakiiuu HelTpanuzamnuu. Y clIoBUs MPOTEKaHUs PeaKIiii oOMeHa B pacTBopax 10
KOHIIa.
THUIbI XUMHYECKUX pEaKIIMi Ha PUMEPE CBOMCTB BOABL. Peakius pa3inoKeHus — dIEKTPOIIN3
BOJbl. Peakiuu coenMHEeHNs — B3aMMOJEHCTBHE BOAbI C OKCUAMU METAJUIOB U HEMETAJIJIOB.
VYcnoBue B3aMMOIEUCTBUS OKCUJOB METAINIOB U HEMETAINIOB ¢ BOAOU. [IoHATHE «TUAPOKCUIBD.
Peakuuu 3amenieHust — B3auMoJIeHiCTBUE BOJIbI ¢ MeTaJIaMU. Peakiinu oOMeHa — ruiposins
BEIIECTB.
Jemouncrpanuu. [Ipumeps! pusndeckux sBIeHUI: a) uiaBneHue napagduna; 6) BO3roHka noaa
Wi O€H30MHON KUCIIOTHI; B) PACTBOPEHHE OKPAIIEHHBIX COJe; I) nuddy3ust IymmcThix
BEIIIECTB C TOPSIIEH JJaMIIOUKH HakaauBaHus. [I[puMepsl XUMUYECKHX SIBIICHUM: a) TOPEHUE
Maraus, ¢pocdopa; 0) B3auMOIeHCTBUE COISTHON KUCIOTHI C MPaMOPOM HIIH MEJIOM; B)
nonydenue ruapokcuaa menu (I1); r) pacTBopeHre moayuyeHHOTo THAPOKCUAA B KHCIOTAX; 1)
B3auMoeiictBue okcuaa meau (1) ¢ cepHoil KuCI0TON NPU HArPEBAHUH; €) Pa3JI0KEHHE
NepMaHraHaTa Kajus; ’) pa3joxKeHHe MepoKCcHia BOJ0poa ¢ MOMOIIbIO AUOKCH 1A MapraHiia u
KaTaja3bl KapToQelis I MOPKOBH; 3) B3aUMO/JIEHCTBUE pa30aBICHHBIX KUCIOT C METalJIaMH.
JlabopaTopHusle onbIThI. 15. [IpokanuBanue Menu B IUIaMEHU CIUPTOBKHU. 16. 3amelienne meau
B pactBope xsopuja meau (1) xenezom.
IIpakTH4eckune padoThI:
5. IlpuroToBneHne pacTBOpa caxapa v pacueT ero MacCOBOM JI0JIM B pacTBOpE.
16



Tema 5. PacTtBopenue. PacTBopsl. Peakuinu HOHHOro 00MeHa M OKMCJIUTEIbHO-
BOCCTAHOBHTEJIbHbIC PEAKIIUN
PactBopenue kak pusnko-xumudeckuii npouecc. [lonarue o ruapaTax u KpUCTaUIOTHIpaTaXx.
PactBopumMocTs. KpuBble pacTBOpUMOCTH KaK MOJI€Nb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BEILECTB OT Temneparypbl. HachllieHHbIe, HEHACHIIICHHBIE U MTEPECHIILIEHHBIE PACTBOPHI.
3Ha4YeHHE pacTBOPOB JJIsl IPUPOJIbI M CEIIBCKOTO XO341CTBa.
[TonsiTrie 006 MEKTPONUTUIECKON JUCCOLUAIUHU. DIIEKTPOIUTHI U HE-DJIEKTPOIUTHI. MexaHu3M
JIUCCOITUAIIMH HJIEKTPOIUTOB C PA3JIMUYHBIM XapaKTepoM CBs3U. CTENEeHb 3JIEKTPOIUTUYECKON
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.
OCHOBHBIE TIOJIOKEHUS TEOPUU ANEKTPOJUTUUYECKOMN Arccounanuy. IoHHbIe ypaBHEHUS
peakuii. Peakiiun oOmMena, uayuye 10 KOHIIA.
Knaccudukanus nOHOB U X CBOICTBA.
Kucnotsl, ux xnaccuduxanus. [ucconuanus KUCIOT U KX CBOMCTBA B CBETE TEOPUH
3JIEKTPOJINTUYECKON JucCOolMaui. MoJeKy s ipHble 1 MOHHBIE YPaBHEHHUS PEaKIIMil.
B3anMopeiicTBre KUCIIOT C MeTAITIaMU. DIIEKTPOXUMUYECKUIN Psijl HAPSHKEHUM METAIIJIOB.
B3aumopeiicTBre KUCIIOT C OKCUAaMHU METaUIOB. B3anuMoaeiicTBue KUCIOT C OCHOBAaHUSMH —
peakuus HehTpanu3auu. B3anMopelicTBre KUCIOT ¢ coyisiMe. Vcrosib30BaHne TabIUITBI
PacTBOPUMOCTH ISl XAPAKTEPUCTUKU XUMUYECKUX CBOMCTB KUCIIOT.
OcHoBanusl, ux knaccudukanus. Jucconuanus OCHOBaHUI U X CBOWCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCcoMannn. BzauMoaenctBue oCHOBaHuil ¢ coyisiMu. Mcnonb3oBanne
Ta0IHIBI PACTBOPUMOCTH JJIS1 XapAKTEPUCTUKN XUMHUECKUX CBOWCTB OCHOBAHUM.
B3auMogeiicTBue 1ienoveil ¢ OKCHIaMu HEMETAILIIOB.
Comnu, ux qucconuanus U CBOMCTBA B CBETE TEOPUH JICKTPOIUTHUYECKON TUCCOUALIUU.
B3aumopeiictBue coneit ¢ MeTamiamMu, 0COOEHHOCTH 3TUX peakiuid. BzaumoaeiictBue comneit ¢
cosisimu. Viconp3oBaHue TaOIUIbl pACTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB
coJiei.
O06o0611eHne cBeleHni 00 okcHIax, UX KiIacCu(UKAIMKU U CBOHCTBAX.
['eneTudeckue psiipl MeTaIa U HeMeTasuia. ['eHeTudyeckas CBsi3b MKy Kiiaccamu
HEOPTraHUYECKHUX BEIIECTB.
OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
Omnpenenenue CTeNeHe OKUCICHHs IS SJIEMEHTOB, 00Pa3yOIINUX BEIIECTBA Pa3HBIX KIACCOB.
Peaxiiuu noHHOTO OOMEHA U OKUCITUTEIHFHO-BOCCTAHOBHUTEINIbHBIC peakiuu. OKUCIUTENb U
BOCCTAaHOBUTEJb, OKUCIICHUE  BOCCTAHOBIICHHUE.
CocraBiieHU€e ypaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMIT METOJIOM 3JIEKTPOHHOTO
Oananca.
CBoiicTBa IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE OKHCIUTEIBHO-
BOCCTAHOBUTEIbHBIX PEAKIIHA.
JemoHcTpanum. VcnbiTanne BEMECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTh. 3aBUCUMOCTD
AJNEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHILIEHTpalUU. JIBUKEHNE OKPAILIEHHBIX HOHOB B
ANEKTPUYECKOM NoJie. B3aumonencTBre UHKA ¢ CEPOH, COJITHOW KMCIIOTOM, XJIOPUIOM MEIH
(IT). 'openne maruus. BzaumoeiicTBrue XJI0pHOM U CEPOBOIOPOAHON BOJIBI.
JlaGopaTopHusle onbIThI. 17. B3anmoeiicTBie pacTBOPOB XJIOPHUIa HATPUSI U HUTpaTa cepedpa.
18. ITonmyyenue HEPACTBOPUMOTO THAPOKCH/IA U B3aUMOJIEUCTBHUE €T0 C KUcIoTamu. 19.
Bs3auMmopeiictBue KuciaoT ¢ ocHoBaHusIMU. 20. B3zauMmoelicTBie KUCIOT C OKCHIAMU METAJLIOB.
21. B3zauMonaeicTBruE KHUCIOT ¢ MeTalIaMu. 22. B3anMonelcTBie KUCIIOT C COIIMU. 23.
BsaumoneticTBue menoueii ¢ kuciaoraMu. 24. B3zauMonelcTBre meaoueil ¢ OKCUIaMu
HeMeTa/lIoB. 25. B3aumogeiicTeue mienoydei ¢ consimu. 26. [lonydyeHnne u cBoiictsa
HEPAaCTBOPUMBIX OCHOBAaHMM. 27. B3anuMoelicTBe OCHOBHBIX OKCHIOB C KUCIOTaMU. 28.
BsaumoeiicTBrie OCHOBHBIX OKCHIOB € BOIOI. 29. B3anMoaeiicTBie KUCIOTHBIX OKCHIIOB C
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menouamd. 30. B3aumMonencTBre KUCIOTHBIX OKCUAOB ¢ BOmoil. 31. B3zauMoaeicTBue conei ¢
kucioraMu. 32. Bzaumopnelictsue coneil ¢ menoyaMu. 33. B3zanMonencTBue coyiei ¢ coamMu. 34.
B3anmoeiicTBre pacTBOPOB COJICH ¢ METaIaMHU.
IIpakTH4eckne padboThI:
5. CBoiicTBa KUCIOT, OCHOBAaHUM, OKCUIOB U coJjieil. 7. Perenue skcrepuMeHTaaIbHbIX
3aga4 no reme «OBP»

Coneprxanmne Kypca xuMun B 9 kiacce (664acoB, 2 yaca B HeIeJ10)
Tema 1. BBenenne. O0masi XapakTepuCTHKA XUMUYECKHUX 3JIEMEHTOB U XUMUYECKUX
peakuuii. Ilepuoanyecknii 3axkoH u Ilepuoagnueckas cucrema XuMM4ecKux 3jemMeHToB /1.
N. MenneaeeBa
[lepuonnueckuii 3aKOH U EPUOIUYECKAS] CHCTeMa XUMUYecKuX 31eMeHToB 1. 1. MeneneeBa B
CBETE YUEHMS O CTpoeHUH aroma. VX 3HaueHne. XapakTepuCTHKa 3JIEMEHTA 10 €T0 MOJIO0KEHHUIO
B [IEPUOANYECKOM cucTeMe XuMuueckux 3nemeHToB J1. . MenneneeBa. CBoiicTBa OKCHUIOB,
KHCJIOT, OCHOBAHHUI U COJIEH B CBETE TEOPUU HIEKTPOIUTUUECKON JUCCOLUALINM U MTPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJIEHUS. | 'eHeTUUecKue psAJibl MeTaJlJla M HeMeTailla. XapaKTepucTruKa
XUMHUYECKOI'0 JIEMEHTA 0 KUCIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEAMHEHUH.
[ToHsiTHE O IEPEXOTHBIX ANEMEHTAaX. AMPOTEPHOCTh. | eHETHUECKUIA Psii IEPEXOTHOTO
anemeHnTa. AMGpOoTepHbIe OKCUABI U TUAPOKCUIBI. XUMHUECKas OpraHu3aius IpUpPOIbL.
Xumnueckue peakuuu. CKOpocTh XMMUYECKOM peakiuu. Katanuzaropsl u katanus.
JladopaTopHuble onbIThl. 1. [Tonydenue rugpokcuia UHKA U UCCIETOBAHUE €TO CBOMCTB. 2.
MonenupoBanue noctpoeHus nepuoanyeckoit cucremsl 1. . Menneneesa. 3. 3amenienue
JKeye30M Meau B pacTBope cyibdata meau (11). 4. 3aBuCUMOCTh CKOPOCTH XUMUYECKON PeaKIiun
OT MPUPOJIBl PEArNPYIOUINX BEIIECTB HA MPUMEPE B3aUMOICUCTBUS KUCIOT C METaIaMH. 5.
3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMK OT KOHLIEHTPALMK PEarupyrouux BeIEeCcTB Ha
IpUMepe B3aUMOIEUCTBUS IMHKA C COJSTHOM KMCIIOTOM pa3InYHON KOHIIEHTpaLuH. 6.
3aBUCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT ILIOMAAN COIPUKOCHOBEHUS PEarupyrOIINX
BellecTB. 7. MonenupoBaHue «KUIISIIEro cos». 8. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peakuuu OT TEMIEPATyphl pearupyorx BeIIeCTB Ha MPUMEPE B3aUMOIECHCTBUS OKCHIa MEIH
(IT) ¢ pacTBOpOM CepHOIT KUCIIOTHI pa3IMuHON TeMneparypsl. 9. Pa3noxenue nepokcuaa
BOJIOpoJia ¢ moMoInbko okcuna mapranna (IV). 10. ObnapyxeHue kaTtana3bl B TUILEBBIX
npoaykrax. 11. MHrubupoBanue B3auMOACHCTBUS KUCIOT C METAJIJIaAMU YPOTPOITUHOM.

Tema 2. Metaibl

[Tonoxxenne metaiioB B Ilepuoanyeckoii cucteMe xumuueckux 3ineMeHnToB . 1. Menpaeneesa.
Mertannuueckas KpUCTaIJIMUECKas pelieTka 1 MeTaJuInuecKkasi XuMuueckas cBsi3b. O01mue
¢u3nyeckue cpoiicTBa MeTayuoB. CIlaBbl, UX CBOWCTBA U 3HaUeHUE. XUMHUECKUE CBOICTBA
METaJIJIOB KaK BOCCTAHOBUTEJIEH, @ TAK)KE B CBETE UX IMOJIOXKEHUS B AIEKTPOXUMUYECKOM PSAIY
HanpspkeHui MetaiuioB. Koppo3us MeTamioB u ciocoObl 00pbObI ¢ Hell. MeTaisl B IPUPOJIE.
O61u1me crnocoObl UX MOTYYESHHUS.
OO0uasi XapaKkTepUCTHKA IEJ0YHbIX MeTaNI10B. Metasuisl B mpupoze. Obmre crnocoOsl ux
nonydenusi. Ctpoenne atoMoB. lllemouHbie MeTaibl — MPOCThIE BelllecTBa. BaxkHenmme
COEIMHEHUS IIEJOYHBIX METAJUIOB — OKCUIbI, THUJIPOKCHIBI U COJIU (XJIOPU/bI, KApOOHATHI,
CyJb(aThl, HUTPAThl), UX CBOMCTBA U MPUMEHEHHE B HApOIHOM Xo3sicTBe. Kanuiinble
ya00peHusl.
OO0mas xapakTepuCTHKA 3J1eMeHTOB ry1aBHoi moarpynns! II rpynnel. CtpoeHne aTomMoB.
[lenoyHO3eMeNbHbIE METaIbl — IPOCTHIE BellecTBa. BaxkHeimume coenuHeHus
I1€JI0YHO3EMENIbHBIX METAJIJIOB — OKCHU/IbI, THJIPOKCUABI U COJH (XJIOPHU/IbI, KapOOHATHI, HUTPATHI,
cyabdarsl, pocdatel), UX CBONCTBA U IPUMEHEHHE B HAPOIHOM XO3SICTBE.
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Amromunnii. CtpoeHue atoma, GpU3NYecKue 1 XUMHUECKUE CBOMCTBA POCTOTO BEIECTBA.

CoenuHeHUs aTIOMUHUS — OKCHJT M THAPOKCHT, X aM(oTepHBIi XapakTep. Baxxueime conu

antoMuHus. [I[puMeHeHre amfOMUHUS U €r0 COeTMHEHUI.

Keneszo. Ctpoenue atoma, GU3NIECKUE M XUMUIECKHIE CBOMCTBA MPOCTOTO BEIIECTBRA.

I'enetuueckue paasl Fe?* u Fe®*. Baxneiimue comu sxenesa. 3naueHue xejes3a v ero

COEIMHEHUH JJIs1 IPUPOJbI U HAPOJIHOTO XO35MCTBA.

JemoncTpanuu. OGpasiibl MIETOYHBIX U MIET0YHO3EMENbHBIX MeTa/I0B. OOpa3iibl CIJIaBOB.

BzaumopeiicTBue HaTpus, JTUTHS U KAJIBLUSA ¢ BOJOM. B3anMoielicTBUE HATPUSI U MarHusl C

KHCIIOpoJIoM. B3aumoelictBre MetaiioB ¢ HemeTauiaMmu. [lomyuenue runpokcuioB xenesa (11)

u (IID).

JlaGopaTtopHble onbIThI. 12. B3anmoaeiicTBre pacTBOPOB KUCIIOT U COJIEH ¢ MeTajiaMu. 13.

O3nakomieHUE ¢ pyaamu xxenesa. 14. OxpalrBaHue IaMeHu COJISIMU IIET0YHBIX METAJUIOB.

15. TloxyuyeHue ruipoKcuaa KajabLius U UCCle0BaHue ero cBoucTB. 16. [lomyuenue ruapokcuaa

AJIIOMUHUS U KCCIIENOBaHUE ero cBOUCTB. 17. B3auMonencTBue xee3a ¢ COISTHON KUCIOTOH. 18.

[Tomryuenue rugpokcuos xenesa (II) u (III) u uzyuenue ux cBONCTB.

IIpakTyeckue padboTsbI:

IIpakTuyeckas padora Nel «OcyiiecTBiieHHE LIETTOYKH XUMUYECKUX MTPEBPAILICHHI

IpakTuyeckas padora Ne2 «IlonydyeHue u CBOMCTBA COETUHEHUN METAJIIIOBY

IIpakTuyeckas pabora Ne3

«Pemienune sKcriepuMEHTaIbHBIX 33/1a4 HA PaclO3HABAHUE U TTOJIyYCHUE COSTUHEHUN METAJIIIOBY
Tema 3. HemertaJiibl

OO61mas xapakTepucTUKa HEMETaIOB: ToJjlokeHue B [lepuoanyeckoil cuctemMe XuMUYECKUX

anemenToB J[. 1. MenneneeBa, 0cOOEHHOCTH CTPOCHUS aTOMOB, AJIEKTPOOTpHUIIATEIbHOCTE (D0)

KaK Mepa «HeMETaJUTMIHOCTIY, pan D0. Kpuctaimmmiyeckoe cTpoeHue HEMETaIOB — MTPOCTHIX

BemecTB. Amtorponus. usnyeckue cBOMCTBa HEMETAIOB. OTHOCUTEIBLHOCTh TTOHITHI

«METaII» U «HEMETAJL.

Boaopoa. Ilonoxenue Bogopona B [lepuoanueckon cucreme XuMH4IeCcKux anemMeHToB Jl. U.

MenneneeBa. CTpoeHne aToMa U MOJIEKYJIbl. DU3NUYECKHEe U XUMUYECKHE CBOMCTBA BOJIOPO/Ia,

€ro MoJiy4yeHue u NpruMeHEHHE.

Bopa. Ctpoenue Monekynbl. Bogopoanas xumuueckas cBsi3b. u3nuecknue cBOWCTBA BOJIBI.

AHomanuu cBoicTB BOJbL. ['uapodunbHbie U TuapodoOHbIe BelecTBAa. XUMHUECKHUE CBOMCTBA

Bojbl. KpyroBopot Bojibl B ipupoje. Bonoounctka. Aspaniust Bosibl. BeITOBBIE (DUITBTPHI.

MunepanbHbIe BOJBI. JIUCTUIUTMpPOBAaHHAS BOJIA, €€ TIONyYEHHE U IPUMEHEHHUE.

Oo0mas xapakTepucTuKa rajgoreHoB. CtpoeHue atoMoB. [IpocTeie BenecTBa 1 OCHOBHBIE

COeIMHEHUS TaJIOTEHOB, UX cBOMCTBAa. KpaTkue cBeneHus o xiope, bpome, hrope u Hoje.

[IprMeHeHne raJoreHoB U UX COEAMHEHHUI B HAPOJIHOM XO35MCTBE.

Cepa. CtpoeHue aToMa, aJlJIOTPOINS, CBOMCTBA U MPUMEHEHNE pOMOMUECKOl cepbl. OKCHIBI

cepsl (IV) u (VI), ux nmonydenue, cBoiicTBa u mpuMeHenue. CepHas KHCIOTa U €€ COJIU, UX

MpUMEHEHUE B HAPOJHOM X03siiicTBE. [IpOr3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHue aToMa U MOJIEKYJIbl, CBOWCTBA IPOCTOTO BEIIECTBA. AMMMAK, CTPOEHUE,

CBOICTBA, MOJTy4YeHHE U TpuMeHeHue. Cojin aMMOHMS, UX CBOMCTBA U TpUMeHeHue. OKCUIbI

azora (II) u (IV). A3oTHas kucnora, ee cBoicTBa U NpuMeHeHue. HUTpatsl 1 HUTPUTHI,

npobiieMa uX COoJIepKaHUs B CENbCKOXO03IHCTBEHHOM MPOIYKITUN. A30THBIE yI00pEHUSI.

®ocdop. CtpoeHue aToMa, aJUIOTPOIUs, CBOMCTBA Oes1oro 1 KpacHoro gocdopa, ux

npumenenue. OcHoBHbIE coequHenust: okcua Gocdopa (V) u oprodochopnas kucnora,

docdarel. DochopHbie ya0OpEHUS.

Yraepoa. CtpoeHue aroma, asIOTPONHs, CBOHCTBA MOaUbUKAIUNA, TpuMeHeHue. OKCHIbI

yriepona (II) u (IV), ux cBoiicTBa u npumeHeHue. KapOboHaThl: KaablUT, COJIA, TOTAII, UX

3HAYCHHE B MPUPOJIC U KU3HH YEITOBEKA.
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Kpemunii. CTpoenue aroma, KpUCTaNIMYECKUI KPEMHUMN, €r0 CBOWCTBA U IpuMeHeHue. OKkcua
kpemuus (IV), ero npupoansie pazHOBHIHOCTH. CUITUKATHI. 3HAUYEHNUE COCTMHEHUN KPEMHUS B
JKUBOU U HEeXUBOU npupoae. [loHaTHe 0 CUIMKaTHON IPOMBIIUIEHHOCTH.
JemoncTpanuu. OOpasibl raJJoreHOB — IPOCTHIX BEIECTB. B3anMoaelicTBHE rajloreHoB C
HaTpHUeM, C aJTIOMUHHEM. BrITecHeHnE XI10poM Opoma WM H0Jia U3 PAaCTBOPOB MX COJICH.
B3aumopeiicTBue cepsl ¢ MeTajlllaMH, BOAOPOJOM U KUciIopoioM. Bzaumoneiicteue
KOHIIEHTPUPOBAHHOMN a30THOM KUCIOTHI ¢ Mebto. [lormoienue yriem pacTBOPEHHbBIX BELIECTB
WM ra3oB. BoccranoBienue meau u3 ee okcuaa yriaem. O0pasibsl IPUPOJHBIX COETUHEHUI
xJiopa, cepsl, hocdopa, yriepoaa, kpemuusi. O6pasubl BAKHEHITNX JJIs1 HAPOJHOTO X035 CTBa
cyJb(aToB, HUTPATOB, KapOOHATOB, (hocharoB. OOpa3Ibl CTEKIa, KEPAMHUKH, IIEMEHTA.
JlaGopaTtopubie onbIThl. 19. [Tonydyenue u pacnoznaBanue Bogopoja. 20. UccienoBanue
IIOBEPXHOCTHOI'O HATsKEHUs BOJbl. 21. PacTBOpeHue nepmaHranara Kaiausi Uiy MEIHOTO
Kynopoca B Boze. 22. ['mapatanus o6e3BoxkenHoro cyibdara menu (II). 23. Usrorosnenue
TUIICOBOTO oTneyarka. 24. O3HaKoMJICHHE ¢ KOJUICKIIMEH OBITOBBIX (PHIIBTPOB. 25.
O3HakoOMJIEHUE C COCTaBOM MHUHEpaIbHON BOAbL. 26. KauecTBeHHas peakius Ha TajlOreHH/ -
noHsl. 27. [lonyuenue u pacrno3HaBanue kuciopoja. 28. 'openne cepbl Ha BO3AyXe U B
kuciopoje. 29. CroiicTBa pa3zdaBiieHHOM cepHoii kucnoThl. 30. M3ydyenue cBoiicTB ammuaka. 31.
Pacno3naBanue coneit ammonus. 32. ColicTBa pa30aBIeHHOM a30THOM KHCIOTHI. 33.
B3anMoeiicTBre KOHIICHTPUPOBAaHHOM a30THOM KHCIIOTHI ¢ Mebto. 34. ['openue dochopa Ha
BO3/yXe U B Kuciopoze. 35. Pacnosnasanue ocdaros. 36. ['openue yris B kuciopose. 37.
[TomrydeHue yroibsHOM KUCIOTHI M H3y4deHHe ee CBOMCTB. 38. [lepexon kapOoHATOB B
ruapokapOonarsl. 39. Pasnoxkenue runpokapoonara Harpus. 40. [Tonydyenue kpeMHeBO
KHUCIIOTHI M U3YYCHHE €€ CBOMCTB.
IIpakTnyeckue padoTsi:
IIpakTuyeckas padora Ned PerieHne sxciepuMeHTalnbHbIX 3a1a4 110 Teme «[loarpynna
raJIOT€HOBY
IIpakTuyeckas pabora NeS Pemienue skciepuMeHTANIbHBIX 3a1a4 110 Teme «lloarpymnmna
KHCIIOpPOJIay
IIpakTuyeckas padora Ne6 «Ilonydyenue, coOupanue u pacro3HaBaHUE Ta30B»

Tema 5. O0001meHne 3HAHMI 110 XUMHH 32 KypPC OCHOBHOM Ko0JbI. IlonroroBka k

rocyrapcrseHHoi urorosoii arrecraunu (I'MA)

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XumMu4eckux 3iueMeHToB 1. 1. Menneneesa.
®u3NUeCcKuil CMBICI OPSIKOBOTO HOMEpa JIEMEHTa, HOMEPOB NIEPHO/IA U TPYTIIBL.
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B IEPUOJIax U rpynmnax B
CBETE MPEACTABICHUIN O CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaUCHHE NEPHOIUUYECKOT0 3aKOHA.
Buapl XuMu4YecKux CBA3EH M THIBI KPUCTAJUTMYECKUX PEIIETOK. B3auMOCBsI3b CTpOEHUS U
CBOMCTB BEILIECTB.
Knaccudukanus XuMHUUECKUX peaklui o pa3jInyHbIM MMPU3HAKaM (YHCIIO U COCTaB
pearupyromux 1 00pa3yoIuXcs BEMIECTB; HATUYKE TPaHUIlbI pazaena ¢as3; TerioBoi 3G eKT;
M3MEHEHHE CTEeTIeHeN OKUCIIEHUs aTOMOB; HCIIOJIb30BaHUE KaTalu3aTopa; HallpaBJIeHNe
npoTtekanus). CKOPOCTh XUMUYECKUX peakiuil u (pakTopsl, BAusIONHe Ha Hee. OOpaTUMOCTh
XUMHUYECKHUX PEAKINA U CIOCOOBI CMEIEHUsI XUMUUYECKOTO PaBHOBECHSI.
[IpocTeie u cnoxHbIe BemecTBa. MeTauibl U HeMeTasuibl. ['eHeTnueckue psibl MeTasia,
HeMeTaJlla U epexoiHoro Metauia. OKCUIbl M TUIPOKCH bl (OCHOBAHUS, KUCIIOTHI,
am(oTepHbIe THAPOKCHUBI), colu. VX cocTaB, Kiaaccudukaius 1 o0Imue XUMUYECKHUEe CBOMCTBA.
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3. TemaTuyeckoe IVIAHMPOBAHUE KYpPca XUMHHU 7 KJjacca

No Paznensr Komn-Bo wacoB |IIpakTudeckue |Jlabopatopusie |KoHTponsHBIE |OCHOBHEIE
/i mo pabouelr  |[pabOTHI OIIBITHI paboTHI HaIpaBJICHUS
MporpamMmme BOCIIUTATEILHOH
TIeATSIIBHOCTH
1 Xumus B 11 2 11 1,2,3,5,7,8
€CTeCTBO3HAHUS
2 |[MareMaTunueckue 9 1 1 1 1-8
pacyeThl B XUMHAU
3 |SBnenus, 11 3 2 1 1-8
MIPOUCXOISIINE C
BEIIECTBAMHA
4 |Pacckasbl 0 XUMUHA 3 1 1-3,7,8
Bcero: 34 yacos 34 6 14 3
TeMaTH4YeCcKoe IVIAHNPOBaHNe Kypca xumuu 8 Kiiacca
No Paznenst Kon-Bo uacos [Mpaktuuec | Jlabopa | Kontponbheie | OcHOBHBIC
n/ no paboueit Kue paboThl | TOpHBIE | PabOTHI HaTpaBJICHUS
| mporpamme OTIBITHI BOCTIMTATEIHHOMN
JIeSATEIEHOCTH
1 | BBeneune 6 2 2 1,2
2 | Temal. AToMsI 7 2 1 1,2,6,7,8
XUMHYECKHUX DJIEMEHTOB
3 | Tema 2. [IpocTeie 5 2 56.7,8
BelIeCTBa
4 | Tema 3. CoequHeHus 16 2 8 1 2,3,4,7,8
XUMUYECKUX DIIEMEHTOB
5 | Tema 4. 3meHeHus, 12 1 2 1 56.7,8
MIPOUCXOISIINE C
BEIICCTBAMU
6 | Tema 5. PacTBOpeHue. 22 2 18 1 1-8
PactBopsl. CBolicTBa
PacTBOPOB AIIEKTPOIUTOB
Bceero 68 7 34 4
TeMaTH4YeCKoe IVIAHNPOBAaHMe Kypca XuMum 9 kiacca
Ne|Paznenst Kon-Bo [Ipaktuueck | Jlabopa Kontponbnbie | OcHOBHBIE
n 94acoB 10 re paboThI TOpPHEIC paboThI HaTpaBICHUS
/ paboueii OTIBITHI BOCIHMTATEIbHOM
I [porpaMmme JIeATENBHOCTHA
1 | Tema 1. Beenenue. OOmas | 12 11 1 1,2.3.6,7,8
XapaKTePUCTUKA XUMUYECKIX
PIIEMEHTOB M XMMHYECKUX
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peakiui. [lepuoandeckuii
BakoH u [lepuoanueckas
CHUCTeMa XHMHYECKUX
hiemenTtoB JI. 1.

3 | Tema 2. MeTasl 18 3 1-8
4 | Tema 3. Hemerasuisl 27 22 1-8
5 | IloBTOpEHME OCHOBHBIX 9 1-8

BOTIPOCOB Kypca XUMHUH 9

KJacca

Bcero 66 46
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