MHUHUCTEPCTBO MPOCBEUEHUA POCCUMCKON ®EJAEPAILIUA
JenapramenT o0pa3zoBanusi Bosoroackoi odJiactu
MyHnununajabHoe odopasoBanue "'I'opox Bosioraa"
MyHununajbHoe 001eo0pa3oBaTebHOe YUpeKIeHne

"Cpennsiss 001eo0pasoBaresibHas mKojaa Ne 26"

I[MTPUHATO YTBEPKAEHO

Pemenuem IIcaarorndcCKoro CoOBCTa JII/IpeKTop ITKOJIBI

IIIKOJIBI / Jlyknuaena JI.B.
Hpm{az No 17 oT «28» 08 2024 r. HpI/IKaS Ne 17 or «28» 08 2024 1.

AJAIITUPOBAHHAS PABOYASI TIPOTPAMMA
yueOHOro npeamMera « XuMus)

AJJAITUPOBAHHON OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS OBYYAIOIUXCS
C 3AJIEP)KKOM IICUXUYECKOI'O PA3BUTHSA

(3I1P)

JOOKYMEHT NMOANMCAH
ONEKTPOHHOW NOAMUCKHIO

CepTudmkar: 1F58D2EF575C583A5F0EF1316F9DE020
Bnapgeneu: Nyknyesa Mapuca BanepuesHa
DevictButenex: ¢ 16.05.2024 no 09.08.2025

Bouaoraa, 2024



[HOACHUTEJIbHAA 3AITNCKA

[IpumepHast paGouasi mporpaMma MO XUMHUHU Uil OOYyYalOIUXCA C 3aJEPrKKOMN
ncuxuyeckoro pasputus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO 00IIETO 0Opa3oBaHUS
COCTaBJIEHa B COOTBETCTBUU ¢ DefepalibHbIM TOCYJAapCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJapTOM OCHOBHOro o6miero oopaszoBanus (IIpukaz Munnpocsemenust Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM OCTUIMU Poccuiickoi
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®T'OC OOO), Ilpumepnoii
aJanTUPOBAHHON OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMON OCHOBHOIO OOIIEro
oOpa3oBaHus OOYYaIOIIUXCA C 3aJEPKKOM TNCUXUYECKOro pa3BUTUS (0100pEHHOU
pemennem ®YMO no obmieMy o6pazoBanuio (rmpotokoit ot 18 mapra 2022 1. Ne 1/22))
(manee — ITAOOII OOO 3I1P), IlpumepHoii paboueil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» (0a30BbId ypoBeHb), [IpumepHOil mporpaMMoil BOCHUTAaHUS OOYYArOIIMXCS
OpU TOJIYYEHMH OCHOBHOTO oOIIero oOpa3oBaHMs, C YYETOM pacClpeAesIeHHbIX 10
KjjaccaM  MpoBepsAeMbIX TpeOoBaHWMM K  pe3yibTaTaM  OCBOCHHUS  OCHOBHOM
o0pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 0O0IIero 0O0pa3oBaHHs U 3JIEMEHTOB
CoJIepKaHusl, MPEACTABICHHBIX B Y HUBEpCAIbHOM KoaupukaTtope o xumun, Konuenuuu
npenojaBaHus yueOHOro mpeaMera «XuMus», B 00pa3oBaTenbHbIX opraHu3anusax PO,
peanu3yronrX OCHOBHbIE 00111€00pa30BaTeNIbHbIE TPOrPAMMBI.

O61mas xapakTepucTHKA Y4eOHOT0 nmpeaMera « XuMush)

VYyeOupii  npeamer — «XUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE TpeAMETH». B cucteme ecTecTBEHHOHAy4YHOTro OOpa3oBaHUs
XUMHS KaK Y4eOHBIN MpeIMeT 3aHUMAET BaXKHOE MECTO B IMO3HAHUH 3aKOHOB MIPHUPOIBI,
dbopMHUpOBaHUM HAYYHOW KApTUHBI MHpA, CO3JAHUU OCHOBBI XMMHYECKUX 3HAHUH,
HEOOXOJMMBIX ISl TOBCEIHEBHON KW3HU, HAaBBIKOB 3J0POBOTO M 0€30MacHOro s
YelloBeKa W OKpyXaloled ero cpeasl oOpa3za KH3HU, a TakKe B BOCIUTAaHUU
BKOJIOTUYECKON KYJIBTYPHI.

VYcenemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIAJCHUEM XHMHUYECKUM SI3BIKOM,
coOmoicHuEeM TIpaBu  0e30macHOW paboOThl MpPU  BHINOJHEHUH  XHMHYECKOTO
JKCIIEPUMEHTA, OCO3HAHHEM MHOTOYHNCIICHHBIX CBA3E€H XUMHUH C APYTHUMU IMPEIMETAMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJITIOYAET B c€0s1 OCHOBBI HEOPTaHWYECKON U OPraHUYECKON XUMUHU.
['maBHOI uaeel nporpaMmel SIBISETCS CO3[laHNe 0a30BOI0 KOMILJIEKCA OMOPHBIX 3HAHUMI
M0 XUMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pAcCTy OOYYAIONIUXCS U UX
0COOBIM 00Pa30BaTEIBHBIM TOTPEOHOCTSIM.

B coxepxanun TaHHOTO Kypca MPEICTABICHBI OCHOBOIIOJIATAKOIINE XUMUYECKUE
TEOPETUYECKUE 3HAHUSA, BKJIIOYAIOIIME HW3YyYEHUE COCTABA W CTPOCHHS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHUS, IPOTHO3UPOBAHME CBOWCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMHUYECKUX MPEBPALICHUI U MYyTEN YIIPABICHUS UMH
B LIEJISIX TIOJIYYEHHS BEIIECTB U MAaTEPHUAIOB.

TeopeTnueckyro OCHOBY U3YUYEHHSI HEOPraHUYECKOM XMMHUU COCTAaBIISIET aTOMHO -

MOJIeKYJIApHOEe y4deHue, llepuonmueckuii 3axkoH J[.MI. MenneneeBa C KpaTKUMH
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CBEJICHUSIMU O CTPOCHUU aToMa, BHUJAX XUMHUYECKOW CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEaKIIUil.

B usyueHun kypca 3HauuTeNIbHASI POJIb OTBOAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY
MPOBEICHUIO NPAKTUYECKUX M J1a0OpATOpPHBIX paldOT, OMNHUCAHUIO PE3YJIbTATOB
YUYEHUYECKOTO JKCIEPUMEHTa, COOJIOICHUI0 HOPM M MpaBui Oe3omacHOM padOThI B
XUMUYECKON J1ab0opaTopuHu.

Peanuzanust naHHON mporpaMMebl B Mpolecce 00y4eHus MO3BOJIUT 00ydarouuMcs
¢ 3I1P ycBoUTH KIIFOUEBbIE XUMUYECKUE KOMIIETEHIIUU U TTOHSTH POJIb U 3HAYECHUE XUMUU
Cpelu ApYruX HaykK O MPUPOJIE.

N3yuyenue xumuu crnocoOCTByeT (OPMHUPOBAHUIO y OOYyYAIONIMXCS HAYYHOTO
MHUPOBO33PEHUS, OCBOCHHIO OOIIEHAYYHBIX METOJ0B (HaOJO/IeHHe, W3MEpEHue,
AKCTIEPUMEHT, MOJCIHPOBAHUE), OCBOCHHUIO MPAKTUYECKOT0 MPUMEHEHUS HAyYHBIX
3HaHUMN, OCHOBAHHOT'O Ha MEXKIIPEIMETHBIX CBA3SX ¢ MpeaMeTaMu «OKpyKaromuii MUp,
«Duzuka», «buonorusy, «l'eorpadus», «Marematukay U QOpMUPYET KOMIETEHIUH,
HE0OXO0IMMBIE JJIs TPOJIOJKEHUS 00pa30BaHUs B 00JACTH €CTECTBEHHBIX HAYK.

N3yuenue XuMuM CHOCOOCTBYET pa3BuTHIO y oOyvatrommxca ¢ 3IIP
POCTPAHCTBEHHOT'O  BOOOpaXeHHUs, (DPYHKIMOHATBLHOW  TPAMOTHOCTH, YMCHHS
BOCIIPUHUMATh M KPUTUYECKH aHAJIM3UPOBATh HWHQPOpMAIUIO, TPEACTABICHHYIO B
pasnuuHbIX (popmax. 3HAYMMOCTh TIpeAMETa JJIsl Pa3BUTUS KU3HEHHOW KOMIICTCHIIUH
obyuaromuxcs ¢ 3I[IP 3akimrodyaeTcs B YCBOGHHMHM OCHOBBI XWMHUYECKHUX 3HAaHUMH,
HEOOXOJMMBIX Il TOBCEIHEBHOM >KM3HU; HaBBIKOB 370POBOTO M 0€30MacHOro s
YeJioBeKa M OKpPY’Kalollel ero cpefbl 00pasza »u3HH;, (HOPMUPOBAHUM IKOIOTHUECKON
KYJbTYPBHI.

[Iporpamma oTpaxkaeT cojep>kaHue OOYyYeHHsI MpeaMeTy «XHMHUS» C Y4eTOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyuaromuxces ¢ 3[1P. OBnanenue yueOHbIM
IpeIMEeTOM «XHUMHS» MPEACTABISET ONpENeICHHYIO TPYIHOCTh IS O0Yy4YaroluXcs C
3IIP. D10 cBsI3aHO C OCOOEHHOCTAMH MBICIUTEIHHONU NEATEIbHOCTH, MEPUOIUUECCKIMU
KoJIeOaHUSMH BHUMAHUS, MaJIbIM 00bEMOM MaMATH, HEIOCTATOYHOCTHIO OOIIETo 3amnaca
3HAHWM, TOHWKEHHBIM ITO3HABATEIBHBIM HHTEPECOM U HHU3KHUM YPOBHEM pEUYEBOTO
pa3BUTHSIL.

Jlns mpeonoieHus TPYAHOCTEH B HW3YUYCHHHM YYEOHOTO TIpeaMeTa «XHUMHS»
HeoOXxoauMa ajanTaiys oobeMa M XapakTepa yueOHOTO MaTepuaja K Mo3HaBaTeIbHBIM
BO3MOYXHOCTSIM JIaHHOW KaTeropuu OOydarouIuxcs, y4eT UX OCOOCHHOCTEW Pa3BUTHS:
HCIIOJb30BAaHUE AITOPUTMOB, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBS3EH,
MIOCTENEHHOE YCIOKHEHUE N3yYaeMOro MaTepuaia.

[Ipy wW3yueHMHM XUMHUH HEOOXOJUMO OCYIIECTBISATh B3aHMMOJICHCTBHE Ha
MTOJIMCEHCOPHOM OCHOBE.

TeopeTtnueckuidi Matepuan PEeKOMEHIYETCS M3y4daTh B IPOLECCE MPAKTUYECKOU
NeATeNIbHOCTU. BO3MOXXHO BbIJIENIEHHE OTAEIBHBIX YPOKOB Ha PEIICHUE 33/1a4 B CBSI3U CO
CJIOKHOCTBbIO aHanu3a Tekcta oOyuwaromumuca c¢ 3IIP. Opranuyeckoe €auHCTBO
MPAKTUYECKON M MBICIUTEIbHON JEATENbHOCTH OOYy4YaloIIMXCsl Ha YpPOKaxX XHMUU
CrocOoOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3UCHBIX XMMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE NMPU U3YYCHUU XUMHH YACISIETCS U3YYEHUIO «CKBO3HBIX)
MOHATUN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepHaa.

Lenu u 3aaun n3yueHust yueOHOro npeaMera « X uMush)
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Obwue wyenu wW3ydeHUss y4eOHOro npeaMeTa «XUMHUS» MPEICTaBICHbl B
[IpumepHoii  paboueil mporpaMme OCHOBHOro ooOmero oOpa3zoBanus. OHu
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPHOPUTETOB B CHCTEME OCHOBHOI'O OOLIETrO
o0pa3oBaHus, HANPABIEHHOCTH OOYYEHHUS Ha pa3BUTHE U CaMOPA3BUTHUE JIMYHOCTH,
(opMupoBaHue €€ HMHTEJUIEKTa M 00mmel KyiabTypbl. OOydeHHE YMEHUIO YYUThCS M
MPOJ0JIKATh CBOE 00pa30BaHKE CaMOCTOATENBHO B HACTOSIIIIEE BPEMS SIBISIETCS OAHOU U3
BaKHEHIINX (PYHKIMI y4eOHBIX TPEIMETOB, B TOM YHCIIE U «XHUMUN.

Hnst obywaronuxcst ¢ 3IIP, Tak ke, Kak U JJisI HOPMATHUBHO DPAa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeIbHYIO porpamMmmy,
JOMHUHHPYIOLIEE 3HaYE€HUE TPUOOPETAIOT TaKUe yeau, Kak:

* (QopMupoBaHME  MHTEJUIEKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSTEILHOMY TMPHUHATUIO  PEHICHUH, CIOCOOHOMU
aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHIM KU3HU,;

" HAnpaBJIE€HHOCTh OOyYEHHS Ha CHUCTEMAaTUYECKOE MPUOOILEHUE YydYalluXcs K
CaMOCTOATENIbHON TMO3HABATEIbHON NEATEIbHOCTH, HAyYHBIM M MPAKTUYECKUM
METOJlaM TO3HaHMs, (OPMUPYIOUIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHHY;

* oOecrneyeHue yCIOBUA, CHOCOOCTBYIOUIUX MPUOOPETEHUIO 00 yUAOIIMMHUCS OIbITa
pa3Ho00pa3HON AESATENBHOCTH, MTO3HAHUSA U CAMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIINH ), UIMEIOIINX YHUBEPCATIbHOE 3HAYCHUE ISl PA3IMYHbIX
BUJIOB JICSITEIbHOCTH;

* (popmupoBaHHe yMEHHI OOBACHAThH U OLICHUBATH SIBJICHUSI OKPYXKAIOLIEro MUpa Ha
OCHOBAaHWMH 3HAHUH U OIbITA, IIOJYYEHHBIX IIPU U3YUCHUH XUMUU;

* (popmupoBaHue Yy OOydYarOIIMXCS T'YMaHHUCTUYECKUX OTHOILUEHUH, MOHUMaHUS
[IEHHOCTH XUMHYECKUX 3HAHUM Ul BBIPAaOOTKH HKOJIOTMUYECKH 11€JIECO00pa3HOTO
IOBEJIEHUSI B OBITY M TPYAOBOH JEATENBHOCTH B LEISAX COXPAaHEHUS CBOETO
310pPOBbsI 1 OKPY>KAIOIIEH PUPOIHON CPEbI;

" pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIHOCOOHOCTEHl K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NMpOoQuiis U HANpaBICHHOCTH JajJbHEHUIIETro
o0yJeHHUSI.

Kypc HanpaBieH Ha pelieHne cienyomux 3a0ay, 00eCIeunBaoUX pealn3alnio
JUYHOCTHO-OPUEHTUPOBAHHOIO U JESATENIBHOCTHOIO IOAXOAOB K OOYYEHHIO XWMHH
oOyuarommxcs ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMUS:

* (popmupoBaHHE TEPBOHAYAIBHBIX CHCTEMAaTU3WPOBAHHBIX MPEJACTABICHUN O
BEUIECTBAX, MX INPEBPALIECHUAX W NPAKTUYECKOM NPUMEHEHUH; OBJIAJICHUE
HNOHSTUIHBIM aIIIapaTOM ¥ CUMBOJIMYECKUM SI3bIKOM XUMUU;

" O0CO3HaHHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, XUMHUYECKUX MPEBPAIICHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KAaK OCHOBBI MHOTHX SIBJICHHH >KMBOW W HEXKHUBOU
IPUPOJIBI; YIUIYOJICHUE TIPEACTABICHUNA O MaTepualbHOM CIWHCTBE MHPA;
OBJIAJICHHE OCHOBAMHM XUMHUYECKOU IPaAaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh
1 00BEKTHUBHO OIEHUBATh )KU3HECHHBIC CUTYAIUH, CBA3aHHBIC C XUMHUEH, HAaBBIKAMHU
0e3omacHOro oOpalleHusi C BEUIECTBAMH, HCIIOIb3YEMbIMU B TOBCEIHEBHOMU

KU3HU, YMEHHUEM aHAJIM3UPOBATh M IUIAHUPOBATH SKOJOTUYECKH O€30IMacHOe
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MOBEJICHUE B IETISIX COXPAHEHUS 37JOPOBBs 1 OKPYXKAIOIIEH CPEIbI;

" (popmupoBaHHE yMEHUH YCTaHABIMBATH CBSI3U MEXKIY pEalbHO HAOIIOIaeMbIMU
XUMAYECKUMHU SIBICHUSIMH W TPOIECCAMH, MPOUCXOIAIIMMU B MHUKPOMHUPE,
OOBSICHATh TPUYUHBI MHOT000pa3us BEHIECTB, 3aBUCUMOCTb HMX CBOWCTB OT
COCTaBa M CTPOCHUS, a TAK)KE 3aBUCHMOCThH IPUMEHEHUS BEIIECTB OT UX CBOWCTB;

" MPUOOPETEHUE OMBITA KUCIIOJIB30BAHUS PA3IUNYHBIX METOJIOB M3YUYCHUS BEIIECTB,
HaOMIOZCHNS 32 UX MPEBPALICHUSMH TPU MPOBEICHUH HECIOKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOTO 000PYOBaHUS U TPUOOPOB;

" (popmupoBaHHE TpPEACTABICHUN O 3HAYCHUHW XUMHUYECKOW HAYKH H PEIICHUH
COBPEMEHHBIX DJKOJOTHYECKHX MpoOJeM, B TOM YHCIE B MPEIOTBPAIICHUU
TEXHOTEHHBIX M KOJIOTHYECKIX KaTacTpod.

Oco0enHocTH 0TOOPA U aJaANITAIIMU Y4eOHOT0 MaTepraJsia o XuMUHU

OOyueHue y4eOHOMY MpeaMeTy «XuMHUs» HEOOXOAUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCIIOBUW JIJII YCBOCHHS NPOTPAMMHOrO Marepuana oOyJaronuMucs ¢
311P. bosbiioe BHUMaHUE JOJKHO OBITH yAEIEHO OTOOpPY ydeOHOro marepuana B
COOTBETCTBHMH C MPUHIIMIIOM JOCTYITHOCTH IIPH COXPaHEHUU 00IIero 6a30BOro ypoBHSI.
OH OKEH 10 COAEPIKaHUI0 K 00beMY OBITh aanTUPOBAHHBIM 7151 oOy4Jatomuxcs ¢ 3[1P
B COOTBETCTBHH C HX OCOOBIMHU 00pa30BaTelIbHBIMU MOTPeOHOCTAMH. ClieyeT 00JIerYuTh
oBNajicHue MatepuasioM oOyyaromumucs ¢ 3IIP mocpeacTBoM ero nerambHOTO
OOBSCHEHHUS C CHCTEeMAaTHYEeCKUM TIOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOM B
NPUMEHEHUH 3HAaHUW C KCIOJb30BAHHEM MPHUEMOB AJITOPUTMH3AIMU U BHU3YaTbHBIX
OT10p, 00yUYeHUsI CTPYKTYPUPOBAHHUIO MaTepHaIa.

Bonbiioe 3HadeHue AJis MOJHOLIEHHOTO YCBOGHUS Y4eOHOro MaTepualia UMeEeT
oropa Ha MEXIPEAMETHBIE CBSI3M BOMPOCOB, U3y4aeMbIX B JAHHOM Kypce, C TaKUMU
yueOHpIMU Tipeameramu  kKak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomnss
paccMaTpuBaTh OJUH M TOT K€ Y4YEOHBIH MaTepuad C pa3HbIX TOYEK 3pPEHHS,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro Jy4IlIeMy OCMBICIEHHUI0, O0Jee MPOUYHOMY
3aKPETUICHUIO TIOJTYUYEHHBIX 3HAHUHN U MPAKTHYECKUX YMEHU.

[Ipu moAroToBKE K ypoKaM YyuYWTENbh MOJDKEH MPEeaycMOTPETh (GOPMUPOBAHUE Y
oOydJaromuxcs YMEHHM aHaIM3UpOBaTh, CPAaBHUBATh, 0000IaTh N3ydyaeMblid MaTepuall,
IUIAHUPOBATh TPENCTOSIIYI0 pPaboTy, OCYIIECTBISATH CAaMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJIEUTh 32 TMPaBUIBHOCTBIO pedeBOro OGOPMIICHUS BBICKa3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSMU TOBENEHUAM JEATeNbHOCTH oOydarommxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAWM CTPOXAWIIMI KOHTPOJb
COOJIOICHUST TIPABWJI TEXHUKU O€30MaCHOCTH TP MPOBEJCHUH JIA0OPATOPHBIX padoT B
XAMHYECKOM KaOWHETE.

IlpumepHble BHABI aeATeabHOCTH oOy4dawommuxcss ¢ 3IIP, o0yciioBiieHHbIE
0Cco0BbIMH 00Pa30BaTEIbLHBIMU NMOTPEOHOCTAMHU U 00ecleYnBAIOIINE OCMBICJIEHHOE
OCBOCHHE COJepPsKaHUU 00pPa30BaAHUA 110 NpeaAMeTyY «XHMMUA»

Conep:xanue BUJIOB JeATelbHOCTH oOyuaronuxcs ¢ 3IIP Ha ypokax xumuu
onpenenseTcss uX ocoObIMU 00pa3oBaTeibHBIMU OTpeOHOCTAMU. [lomMuMO mIMPOKO

ucnoiszyeMbix B OOIl OOO o6uux s BceX 00ydaromMXcsi BUAOB JIESITEIbHOCTH
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ClIelyeT YCWIUTh BUIBl JCATENbHOCTH, cHEU(PUUYHBbIE [Js JaHHOW KaTeropuu
oOyuaromuxcs, Ajs1 00eCIeYeHUsT OCMBICIEHHOTO OCBOEHUS COAEPKaHUS 0OPa30BAHMS
0 MPEeAMETY: YCUIEHUE MPEIMETHO-NPAKTUUYECKON NEATEIbHOCTH ¢ aKTUBU3aLUEH
CEHCOPHBIX CHUCTEM; YEpElOBaHUE BHUJIOB AECATEIBHOCTH, 33JICUCTBYIOLIUX Pa3IMYHbIE
CEHCOpHBIE CUCTEMbI; OCBOEHUE MaTepuaja ¢ OMOPO Ha aIrOpPUTM; «IIOIIaroBOCTh) B
M3YYEHUH MaTepuasa; UCIOJb30BaHUE JOIMOJHUTEIbHON BU3YalbHOU OMOpPHI (IJIAHBI,
o0pa3libl, CXeMbI, 11a0JI0HbI, ONOpHbIE TabyuLbl). /{11 pa3BuTus y odyuaromuxcs ¢ 311P
YMEHHs JieNlaTh BBIBOJbI, (POPMUPOBAHUSATPAMOTHOTO  PEYEBOIO BBICKA3bIBAHUS
HEOOXOAMMO HCIIONIb30BaTh ONOPHBIE cI0Ba U Kinnie. Ocoboe BHUMaHKE CIIETyeT
yIEeTUTh O0YYEHHUIO CTPYKTYPUPOBAHUIO MaTepHaia: COCTABICHUE PUCYHOUHBIX U
BepOaJIbHBIX CXEM, COCTaBJI€HME TaOJMI, COCTABJIECHUE  KJIacCUPUKAUUU C
0003HaYE€HHBIMU OCHOBaHUSMU JIJISl KIIACCU(UKALIMK U HAIIOJIHEHUE UX IPUMEPAMHU U JIP.
[IpumepHas TemaTrdeckass U TEpMHHOJOru4Yeckas jekcuka coorsetcTByer OOII
000.

Jnst obyyatomuxcsi ¢ 3I[IP cyimiecTBeHHBIMU ABISIOTCS TpUEMbl pabOThl C
JEKCUYECKMM MartepuajgoM 1o npenMery. IlpoBoaurcs cneumanbHas pabora 1o
BBEJICHUIO B AKTUBHBIN CJIOBaph OOYYAIONIMXCS COOTBETCTBYIOUIEH TEPMHHOJIOTHUU.
N3yyaemble TepMHUHBI BBOASTCS Ha MOJUCEHCOPHOM OCHOBE, 00si3aTelbHA BU3yalbHas
NOJIIEPIKKA, aJITOPUTMBI pabOTHI C ONpeeIeHIUEM, OMTOPHBIE CXEMBbI JIJISl aKTyalnu3aluu
TEPMHUHOJIOTHH.

MecTo y4eOHOro npeaMera « XuMus» B y4eOHOM IUIaHe

B coorBercTtBUM ¢ DenepasibHBIM < TOCYJApCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUsl Y4EOHBIN MpeamMeT «XUMHUsD BXOIUT B
npeaIMeTHYI0 005acTh «EcTecTBEeHHOHAYYHBIE MPEAMETHDY M SIBISETCS 003aTENIbHBIM
JUTSL U3y4YCHUS.

Y4eOHbIM TUTAHOM Ha €€ m3ydeHue oTBefeHO 136 yueOHBIX YacoB — mo 2 4 B
HENEeIo B 8 1 9 Ki1accax COOTBETCTBEHHO.

Conepxanue ydeOHOro mpenMera «XWMUs», TpeacTaBieHHoe B I[IpumepHoi
paboueit nporpamme, cootBeTcTBYeT ®PI'OC OO0, pazpadotano ¢ yuerom [IpumepHoit
OCHOBHOM 00pa30BaTeIbLHOM MPOrpaMMbl OCHOBHOT'O 0011IeT0 00pa3oBaHus 10 YIeOHOMY
npeaMery  «XuMHs», CcooTBeTCTBYyeT IIpuMmepHOM amanTUpOBaHHOM OCHOBHOM
o0pa3oBaTeIbHON MporpaMMe OCHOBHOTO 00Imero oOpa3oBaHUsS OOYYAIOIIHUXCS C
3a/IEP’)KKOM MICUXUYECKOTO Pa3BUTHA.



COLAEPXAHUE YUHEBHOI'O ITIPEIMETA « XMW »

8 KVIACC

IlepBoHayaabHbIe XUMHYECKHE MOHATHUS

[peamer xumun. Poab xumuu 6 scusznu uenoeexat. Tena u Bemectsa. Gusndeckue
CBOMCTBA BEIIECTB. ATpeEraTHOE COCTOSIHUE BEUIECTB. Xumus ¢ cucmeme HayK. UucToie
BellecTBa U cMecu. CriocoObl pasnenenust cMmeceil. [IpaBuia 6e3omacHOro oopaiieHus ¢
BEILIECTBAaMU M J1abOpaTOpHBIM OOOpynoBaHueM. [lowsmue o memooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE DIIEMEHTHI. 3HAKH (CHMBOJIBI) XHUMHUYECKUX
aneMeHnToB. OTHOCUTENIbHAs aToMHas Macca. [IpocTeie u clioKHBIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumudeckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
nocmosncmea cocmasa eeujecmg. OTHOCUTEIbHAS MOJIEKYJIsipHas Macca. MaccoBas
J0JIS1 XAMUYECKOT0 JIEMEHTA B COCTMHEHUH.

du3ndeckne W XUMHUYECKHE SBICHUSA. XHUMHUECKas peakuus. [Ipu3Haku
XUMHAYECKUX peaklnuid. YPaBHEHHS XUMHYECKHX PEaKIMil. 3aKOH COXpaHEHUS MacChI
BemecTB. Kiaccudukaruss XAMUYECKUX pEaKIUil  (COCNWHEHUS, pa3JIoKeHUs,
3aMeleHus, 0OMeHa).

XUMUYECKHUIA IKCTICPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYAOH, C MpaBUIaMU
paboThl B JlabopaTopuu M MpUEMAMHU OOpaIeHHUS C Ja0OpaTOPHBIM 000PYIOBaHUEM;
U3y4YeHHE M OIHCAaHHE (PU3NYECKUX CBOWCTB OOpPA3IOB HEOPraHUYECKUX BEIIECTB;
HabmoieHne pu3nyeckux (TUIaBlieHUe BOCKA, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIKE,
KUATIEHUE U KOHJICHCAIIMSI BOJIbI) U XUMHYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHNE METHON
IIPOBOJIOKH, B3aMMOJIEWCTBHE MeEJa C KHCJIOTOW) sIBJICHUH, HAONIOJCHHE U ONUCAHUE
NPU3HAKOB MPOTEKaHUSI XMMHUUYECKHX PEAKIUi (pas3okeHue caxapa, B3auMOJCHCTBUE
CEpHOM KHUCIIOTHI C XJIOPHIOM Oapusi, pasnoxenue ruapokcuaa meau (1) mpu HarpeBanuy,
B3aUMOJICHCTBHE Kene3a ¢ pactBopoM conu Menu (I1));u3ydenne cnoco0oB pazaeneHus
cmMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAHUE, BBIMAPUBAHUE, AUCTHILISAINUA,
xpomatorpadusi), TPOBEICHUE OYUCTKU MOBAPEHHOW COJIM;, HAONIO/IEHWE W OMHCaHUE
pE3yNbTaTOB TPOBENECHUS OIbITa, WUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacCCHhI,
CO3JJaHHUE MOJIEJIEH MOJIEKYJI (ILIAPOCTEPHKHEBBIX).

Ba:xHeiilue npeacTaBUTEe M HEOPraHUYECKUX BelleCTB

Bo3znyx — cmeck rasoe. CocraB Bo3ayxa. Kucimopoa — 3JIeMEHT M IpOCTOE
BelecTBO. Haxoxknenne Kuciopoja B Mpupojae, PU3NYecKue U XMMHUYECKHE CBOMCTBA.
Peakuuu ropeHusi MpoOCThIX U CHOXKHBIX BemecTB. CocoObl MOTydYeHUs] KUCIOpoia B
nabopatopuu u npomviuiennocmu. Ilpumenenue kucnopona. Ilonsatue o0 okcumax.
KpyroBopot kucnopoza B nmpupojie. O30H — aiiompontas Moougurkayus KUciopood.

Tennosou 3¢pghexm xumuueckou peakyuu, mepmMoxumMuieckue ypasHenus, 3k30- U
SHAOTEPMUYECKUE PEAKIUU. TONAUBOD. Y20ab U MemaH. 3azpsasHeHue 030yxd, YCuieHue

! 3,[[6CB " Jajiee KypCcuBoM 0003HaYEHBI TCEMbI, U3YUCHHUC KOTOPBIX IMPOBOAUTCSA B O3HAKOMUTCIIbLHOM IIAaHE. He,uaror
CaMOCTOATCIIBHO OIPCACIIACT o0BeM n3y4acMOro MmaTtepuasia.
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NAapHUK08020 d¢hghexma, paspyuieHue 030H08020 CJOA.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxeHue Bogopoaa B MPHUPOJIE,
dbu3nYecKue U XUMUYECKHE CBOICTBA (Ha MpUMEPE B3aUMOJCUCTBUS ¢ HEMETAIAMU U
OKCHJIaMH METAJJIOB), IPUMEHEHUE, cnocodbl nonyyenus. IIoHsITHE O KUCTOTaX U COJISX.

KomnuectBo BemectBa. Mons. MomsipHas macca. 3akoH ABoraipo. MomispHbIii
00BEM razoB. Pacuersl o xumudeckoit popmyie. Pacuersl MaccoBOM 10U XUMUYECKOTO
AJIEMEHTa B COSAMHEHNHU, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bemMa
ra3oB. Pacué€rbl 1o XMUMUYECKUM YPaBHEHUSM.

Quzuueckue ceoticmea 600bl. Bona. Ee coctaB, cTpoeHHe U MOJIEKYIbl. Boda kak
pacmeopumens. PactBopbl. [lonamue O HACHIWEHHbIX U HEHACHIUWEHHbIX PACMBOPaX.
Ilonamue pacmeopumocmu eewjecms 6 6ode. PacueT MaccoBOW J0JIM BeEIIeCTBa B
pacTtBope (TIpolleHTHAsh KOHIIEHTpalus). MaccoBas JOJs BeIIecTBa B PacTBOpE.
Xumuueckue ceolicmea 800bl (PA3N0NCEHUE, PeaKyuu ¢ Hampuem, OKCUOOM Kanibyus,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHBLIMU OKCUOAMU).
Ilonamue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 8 scuznu uenoseka. Kpyeosopom
800bl 6 npupode. 3arps3HEHNE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Baxneitmue  kmacchl  HeopraHuueckux — coenuHeHuit.  Krnaccudukamms
HEOpPraHMYecKux coenuHeHud. OKCuapl: cocraB, Kiaccuukamus (KUCIOTHBIE,
OCHOBHBIC, am@omepHbvle, Hecoleobpasywue - Ha npumepe oxcuoa yenepooa (1) u
oxcuoa azoma (1)), nomenxnamypa. I[lonyuenue u XAMUYECKHUE CBOMCTBA OKCHJIOB
(B3ammojeiicTBUe ¢ BOJOW, KucioTamu, menouamu). OcHoBanus. Kmaccuduxanus
OCHOBAHUM: IIEIOYM U HEPACTBOPUMBbIE OCHOBaHUA. HoMeHKiaTypa OCHOBaHHM.
du3nueckue M XUMHYECKHE CBOMCTBA OCHOBAaHUM (B3aUMOIEHCTBHE C OKCHIIAMHU
HEMETAJIOB, KUCTIOTaMHU, COJISIMU). [lonyuenue ocnogaHuil.

Kucnotsl: cocta, kiaccudukanus, HOMEHKIATypa, pU3nyeckue U XUMUYECKUE
CBOMCTBa (B3aUMOJAEHCTBHE C METANIAMH, OCHOBHBIMU OKCHUIAMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), CnOCoObl nonyyerus. P akTUBHOCTH
metaiuioB H. H. bekerosa. Conu (cpennue): HOMEHKIATypa COJIel, cnocobbl noyyeHus,
B3aUMOJEHCTBHE COJIEW C METAINIAMH, KUCJIOTAMHU, IIEJI0OYaMHU U COJISIMU, IPUMEHEHHUE.

[lonsitue 00 amdoTepHBIX TUAPOKCHAAX (HAa TpUMEpe IUHKA U AIOMUHUSA):
Xumuyeckue ceoucmea (83aumooeucmeue ¢ KUCIOmamu U weiouamu, pasiodicerue npu
Hazpesanuu) u noay4eHue.

'enernueckass CBA3b MEXKIy KjlaccaMM  HEOPraHMYECKHX  COCAMHEHUMU.
['eneTnueckue psabl.

XUMUYECKUN 3KCIIEPUMEHT: KAUYECTBEHHOE OIPEICIICHUE COACPKAHUSA KUCIOPOIa
B BO3/yXe; MOJYYCHHE U MU3yUYCHHUE CBOMCTB KUCIOPO/a; HAOIMIOACHNE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM U YCJIOBHUSI BOSHUKHOBEHHUS U MPEKPAILCHHS TOpEHHUs (TI0Kapa);
03HAKOMJICHHE ¢ 00pa3laMHi OKCHJIOB U OMUCAHUE UX CBOMCTB; MOJIYYEHUE U U3YyUYEHUE
CBOKMCTB BOJ0poJa (TOpeHHE); HAaOII0ICHHE 00pa3IloB BEIIECTB KOJWYSCTBOM 1 MOIIb;
uccie0BaHne O0COOCHHOCTEM pacTBOPEHHS! BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM JOJIEN pACTBOPEHHOTO BEILIECTBA;
B3aMMOJICHCTBHUE BOJBI C METaJJIaMU (HATpUEM U KalbI[ieM ) (BO3MOKHO UCIIOIb30BaHUE
BHUJICOMATEPUAJIOB); OIpPEJEICHUE pPacTBOPOB KHUCIOT U WIEJIOYEeH C TIOMOIIbIO
WHJIMKaTOPOB; UCCJIEAOBaHUE 00pa3ll0B HEOPTAHUYECKUX BEIIECTB Pa3IMUHbBIX KJIACCOB;

HaOJI0JICHHEe W3MEHEHUsI OKpPACKUM HHJUKATOPOB B PACTBOPAX KHUCJIOT M IIEIOYEH;
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n3yueHue B3auMmojencTBus okcuaa Menu(ll) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C
METAJUIAMH, pPEaKUUd HEUTpalu3aluu; IOJy4eHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHE OJTHOI'O METAJIA IPYTUM U3 PACTBOPA COJIM; PEILICHUE DKCIIEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaKHeHIne KjIacChl HEOPraHUYECKUX COEAUHEHUIN.

Iepuoanueckuii 3akoH u Ilepuoaguyeckas cucrema

xumunueckux 3jieMenToB /. U. MenpgeseeBa. Ctpoenne aToMmoB. XUMHUYECKAS

cBsI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PEeAKIIMH

[lepBble MOMBITKU KIacCU(DUKALIMK XUMUUYECKUX 31eMEHTOB. [loHsITHE O Tpymax
CXOJHBIX DJJIEMEHTOB (IIEJOYHBbIE M IIEJIOYHO3EMENIbHBIE METalIbl, TaJOTeHBI,
WHEPTHBIC Ta3bl). JleMeHmbl, KOmopvle 00pazyrom am@omepHvle OKCUObL U
2UOPOKCUOBDL.

[Tepuonnueckuii 3akoH. llepuomumueckas cucTeMa XUMHUYECKUX DSJIEMEHTOB
. N. MenneneeBa. Kopotkonepuonnas u oaunnonepuoornas Gopmsel [lepuonnueckoi
cucteMbl xuMmuueckux 3seMeHToB . 1. Menaeneesa. [lepuoasl u rpynnel. @usndeckui
CMBICJI TTOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIIEMEHTA.

Ctpoenune atomoB. CocTaB aTOMHBIX sifiep. M3zomonvl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX 000J0UYe€K aTOMOB TepBbiX 20 xuMHUuecKkux dieMeHToB [lepuoandeckoi
cucrembl J[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO »BJEMEHTa IO €ro
nonoxeHuto B [lepuoanueckon cucreme /. 1. Menaeneesa.

3axonomepnocmu uUsMeHeHUs CEOUCME IJIEMEHMO8 MAbIX NepUo008 U 2l1A6HbIX
noo2pynn, 6 3ABUCUMOCMU OM  AMOMHO20 (NOpA0K08020) HOMepa 3HayeHue
Ilepuoouueckozo 3axona u Illepuoouyeckoti cucmemvl XUMUYECKUX DJIEMEHMO8 O]l
paseumus Hayku u npaxmuxu. /[. 1. Menoeneeg — yuénwiii u epaxicoaHuH.

Xumuueckass cBs3b. KoBaneHTHas (moyisipHass W HEMOJSIpHasi)  CBSI3b.
AnexmpoompuyamenbHOCHb AMoOMO8 XUMUYECKUux snemenmos. IoHHas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpoueccs
OKHUCJIEHUS U BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

XVUMHUYECKUA HKCIIEPUMEHT: HW3y4eHHuEe OO0pas3loB BEHIECTB METAJIOB H
HEMETAJIJIOB; B3aUMOJECHCTBHE THIPOKCHIA IMHKA C PACTBOPAMM KHUCIOT W ILIEIOYEH;
IIPOBEJACHUE ONBITOB, WLTFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiiuy pas3ioKeHUs, COCTMHEHUS).

MexnpeaMeTHbIe CBA3H

Peanmuzanus MeXnpeaMETHBIX CBS3€d NpH HM3YYeHWH XUMHHM B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 UCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYUHBIX ITOHATHH, TaK
W TIOHATHM, SBIAIOMIUXCS CUCTEMHBIMU JJIi OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOT'O ITUKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHATHS : HAYYHBIHN (PaKT, THIOTE3a, TCOPHS, 3aKOH,
aHaJgu3, CHHTE3, KIaCCU(PUKAIUS, IEPHOJUYHOCTh, HAOIIOJCHUE, OSKCIICPUMECHT,
MO/JICIUPOBAaHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE.

®dusuKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU, HU30TOIbI,
PaZMOAaKTUBHOCTb, MOJICKYJA, OJJEKTPUYECKUW 3aps]l, BEIIECTBO, TeEIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIeCTBa, a3, (U3WUYECKHWE BEIWYMHBI, CIMHUIIBI U3MEPECHUS,
KOCMOC, ITaHEThI, 3BE3b1, COJHIIE.



buonorus: ¢otocuntes, npixanue, ouocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TOPOABI, MOJE3HBIE
MCKOTIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBO U XxXUMHUYecKasi peaKkuusi

Ilepuonnueckuit 3akoH. llepuonuueckas cucreMa XHUMHUYECKUX DJIEMEHTOB
H. WU. Menneneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kadusl, KalbIUs U UX COCIUHCHUHN B
COOTBETCTBUM C TOJIOKEHUEM JIEMEHTOB B llepnoanueckoi cucTeMe U CTPOCHUEM HUX
aTOMOB.

CtpoeHue BemiecTBa: BHUAbl XUMHUYECKOW CBSI3U. THUIMBI KPUCTALUIMUECKHX
PEIETOK, 3aBUCUMOCHL CBOUCME Gewecmea Oom muna KpUCmauiiluvyeckou peuémrku u
8UOA XUMUYECKOU CBA3U.

Knaccudukanys 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXAYHapOIHAs U
TpUBUAJIbHAS). XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3MYHbIM Kjaccam
HEOPraHWYECKUX COCIMHEHUN, TeHETUYECKas CBSI3b HECOPTaHMYECKUX BEIECTB.

Knaccuduxanys XUMUYECKUX PEAKIUNA MO Pa3IudHBIM MpU3HAKaM (10 YUCTY U
COCTaBY YYaCTBYIOIIUX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3D EKTy, M0 U3MESHECHUIO
CTeNEHEHl OKHCIIEHUS XUMHUYECKUX DJIEMEHTOB, IO 00pamuMocmu, no Y4acmuio
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE pEeaKUUU. Tepmoxumuyeckue ypasHeHus.

llonamue o cxkopocmu xumuyeckou peakyuu. I[lonamue 06 obpamumvix u
HeobpamumblX Xumudeckux peaxkyusax. I[lonamue o0 20MO2eHHbIX U 2emepo2eHHbIX
peakyusx. Ilonamue o xumuueckom pagnosecuu. CymewjeHue XuMuiecko2o pagHoBeCusl.
Daxmopul, sausAOWUe HA CKOPOCMb XUMUYECKOU peakyuu U NoJOACeHUEe XUMUYECKO20
pasHosecusl.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN Oananc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBleHHE YPaBHEHHN OKUCIUTEIBHO-
BOCCTAaHOBHTEJBHBIX PEAKIINI C UCTIOIB30BAHUEM METOa dJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTHUECKON ITUCCOLMAIMU. DJNEKTPOJIUTHYECKAS AUCCOLMALINS.
DNEKTPOIUTHI U HEINEKTPOIUTHI. KaTnoHbl, aHMOHbI. Mexanusm ouccoyuayuu ewjecms
C PA3IUYHBLIMU 8UOAMU XUMUYeckou cea3u. [lonamue o cmenenu ouccoyuayuu. CUnbHbIE
U c1a0bIe AIIEKTPOJIUTHI.

Peakniun moHHOTO OOMEHA. YCIOBHUS MPOTEKAHUS PEAKIIUA MOHHOTO OOMEHa 0
KOHI[A. [loiHbIE M COKpAlIEHHBIE HOHHBIE YPABHECHUS peakunil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHUHW M COJEHd B CBETE MPEACTABICHUH OO0 3IIEKTPOJIUTUUECKOMN
mucconuanun. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KaTHOHBI M AHUOHBI:
XJopua-, Opomum-, woawa-, cyiabdar-, KapOoHaT-, cHiIHMKar-, (ocdar- aHUOHEHI;
THJIPOKCH]I-UOHBI; KATHOHBI aMMOHHUSI, MAarHUsI, KaJIbIIHsI, ATFOMHHHUS, Jkese3a (2+) u (3+),
Meau (2+), IWHKA, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX.

XUMHUYECKUN DKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMU KPHUCTANIMYECKUX
pEmIETOK HEOPTaHUYECKUX BEIIECTB — METALIOB M HEMETaUIOB (rpaduTa U aimMasa),
CIOKHBIX BEIECTB (XJIOpUaa HATpHsl); HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKOW peakuu OT BO3ACHCTBHUS Pa3IUYHBIX (AKTOPOB; HCCIIECIOBAHUE
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AIIEKTPONIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOLIECCa AUCCOIUAIINH KUCIIOT, MEI0YeH U
coneil  (BO3MOXXHO HCIIONb30BAaHME BHUACOMATEPUAOB); TPOBEACHHUE OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKA NPOTEKAHUsI peakluii MOHHOTrO oOMeHa (0O0pa3zoBaHUE
ocajlika, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJbI); OMBITOB, WILTIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peaknuii  (TOpeHHWe, peakuud Pas3IoKCHUS,
COCIMHCHHUS); PACIIO3HABAHUE HEOPTAHMYECKUX BEIIECTB C MOMOIIBI0 Ka4eCTBEHHBIX
peakinii Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a71a4.

HeMmeTaibl U MX coeTMHEHUSA

O6mass  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe cTernenu okuciaeHus. CtpoeHue u Gu3nyecKre CBOMCTBA MPOCTHIX BEIIECTB
— rajioreHoB. XMMHUYECKHUE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE C METaJlJIaMU,
HEMETAJJIaMd — BOJIOPOJIOM U KHUCIIOPOJIOM, wenoyamu). XiopoBogoposa. ComsHas
KHUCIIOTa, XUMHYECKHE CBOWCTBA, no.yYeHue, TPUMEHEHUe. /[leticmsue xaopa u
XJ10p0B000P0OOA HA Op2aHu3M 4enogexka. BaxHeulue XJIOpUIIBI U WX HAXOXKJIEHUE B
pUpOJIE.

O6mass xapakrepuctrika dJeMeHTOB VIA-rpymnmel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U cepbl. XapaKTepPHbIE CTEIICHH OKUCIICHUS.

Crpoenne u (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHCJIOPOJA U CEpHI.
AmnotponHble  MOAMGUKAIMKA KHUCIOpoAa W cepbl. XUMHUYECKHE CBOMCTBA CEpbI
(B3amMOJICICTBUE C Hememallamu — BOJOPOJOM U KHUCIOPOJOM, METalIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou kuciomamu). CepoBOJOPOJ: CTPOCHHE,
¢usznueckre U XUMHUYECKHE CBOMCTBA (KHUCIOTHBIE W BOCCTAaHOBUTEIHHBIE CBOMCTBA).
Oxcupibl cepbl Kak MPEeACTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOoTa: GU3NIECKHUe
U XUMHYeckue cBoicTBa (oOmue u crneuuduueckue). Conu CepHON KHUCIOTHI,
KayecTBEHHas peakius Ha cyinbdar-uoH. CepHuctas Kuciorta. Xumuueckue peaxyuu,
nexcawue 8 OCHO8e NPOMBIUIEHHO20 CHOCODA NOJYYEHUs CEPHOU  KUCIOMBbI.
Haxoxnenue cepsl u €€ coequHeHn B mpupoie. [[pruMenenure ceprl U €e COeIUMHEHUN B
ObITY M B TMPOMBIIUICHHOCTH. Xumuueckoe 3azpsa3HeHue OKpyxcarnoujei cpeobvl
COCOUHEHUAMU Cepbl (KUCTOMHBLE 00HCOU, 3a2PsA3HEeHUEe B030VXA U BOOOEMOB), CNOCOD bl
€20 npedomepauyeHus.

O6mas xapakTepucTuka 3eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB
azora u ocdopa, XxapakTepHbIC CTCIICHN OKHCICHHUS.

A30T, pacmpocTpaHeHHe B TpuUpojne, (U3MYECKHE M XWMHUYECKHE CBOMCTBA
(B3aumMozeiicTBUE € MeETallJlaMH U HEMETaJUlaMH - KHCIOPOJOM U BOJOPOJOM).
KpyroBopor azora B mpupoae. AMMuak: (PU3NUYECKHE W XUMHUYECKHE CBONCTBA
(oKucieHue, OCHOBHBIE CBOMCTBA BOAHOIO pacTBOpa), noryueHue U npuMenenue. Conu
aMMOHMUS: COCTaB, PU3NUECKUE U XUMUYECKHE CBOMCTBA (Pa3I0KeHNE, B3aMOICHCTBHUE
Co menoyaMu), npuMeHeHue. KauecTBeHHass peakiusi Ha WOHBI aMMOHHWs. A30THas
KuciioTa, e (Qu3nueckne W XHMHYECKHE CBoWcTBa (00mme | crenuduuecKue),
nonyuyenue. Hutpatol (pasznoxkenue). A3otucras kucioTa. Vcmonb30BaHUE HUTPATOB U
cojieil aMMOHMSI B KadyeCTBE MHUHEpAJbHBIX yAOOpeHuu. Xumuueckoe 3acpszuenue
OKpydHcaroujels cpedbl COeOUHEHUAMU a30ma (KUCIOMHbIEe 00HCOU, 3a2psa3HeHUe 8030YXa,
NnouBbl U B0O0EMOB).

®docdop, amromponuvie moouguxkayuu gocgopa, GU3NUECKUE U XUMHYCCKHUE
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CBOICTBa (B3aUMOJEHCTBUE C METaNIaMHU, HEMETAUIAMU, KOHYEHMPUPOBAHHLIMU
asomuou u ceprnou kucromamu). Oxcun ¢ochopa (V), oprodochopHas Kuciora:
¢uznueckre W XMMHUYECKHE CBOWCTBA, noayuenue. I[lonamue o MuHepaibHbIX
yooopenusix: Humpamol u gocpamol. [lonsmue o kKomniekchvix yoobpenusx. O0mas
xapaktepuctuka 35eMeHToB [V A-rpynmbel. OCOOCHHOCTH CTPOCHUSI aTOMOB YIriepoja 1
KpeMHUsl. BajJeHTHOCTh M XapaKTepHbIE CTEMEHU OKHCIEHUS aTOMOB yrjiepoja u
KkpemHus. PacnipocTpaHeHue yriiepoaa B IpUpoJie, XapaKTepHbIE CTENIEHU OKUCIICHHUS.

VYrnepon, amnorpornnble Moaudbuxkauuu (rpadur, anmas), GUMYECKHE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOCHCTBUE C METaJUIaMU, HEMETaJJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHoli kuciomamu). Ancop6buusa. Kpyrosopor
yraepojna B mnpupone. OKcuabl yriepoaa, ux (pU3MYECKUe U XUMHUYECKHE CBOMCTBA,
NoJIydeHHEe U TPUMEHEHHUE, JeHWCTBHE Ha OpraHu3M 4YeJoBeKa. JKojlozuuecKkue
npobemvl, césazamnuvie ¢ okcuoom yenepooa(lV); eunomesa 2nobanvro2o nomenjieHus
KaumMama, napHukoewlli 3¢ggexm. YTONbHAs KUCIOTa U €€ COJM, UX (PU3NUECKHE U
XUMHYECKUE CBONCTBA, noyuenue u npumenerue. KauecTtBeHHas peakiys Ha kKapOoHaT-
noHbI. Vcrons30BaHne KapOOHATOB B OBITY, MEIAMIIMHE, TPOMBIIINICHHOCTH U CEIIBCKOM
XO3SIMCTBE.

OO6mue mpeacraBieHus 00 OCOOEGHHOCTSIX COCTaBa M CTPOCHMSI OPraHUYECKHUX
COeIMHEHUN yryiepoja (Ha mpuMepe MeTaHa, dTHJICHA, 3TaHOJIA, YKCYCHOW KUCIIOTHI. Mx
cocmas u xumuueckoe cmpoenue. Knaccugukayusa opeanuueckux eewecms. Ilonsitue o
OMOJIOTHYECKY BaXKHBIX BEIICCTBAX: KUpaX, OCJIKaX, YIJIEBOJIaX — M WX POJIA B KU3HU
yesioBeka. MamepuanvHoe eOUHCME0 OPeaHUYeCKUX U Heop2aHu4ecKux coeOUHeHull.

KpemHunii, ero ¢Qusuyeckue © XUMHUYECKHME CBOWCTBa (Ha MpUMEpe
B3aMMOJICHCTBUS C METAIJIAMU U HEMETAJJIaMu), noyueHue u npumeHenue. Coeourenus
kpemuusi 8 npupooe. Obwue npeocmasnenus o6 okcude kpemHusa(lV) u xpemnuesot
kuciome. Cunukamol, puzuiecKue u Xumuyeckue c8oUCmad, nojyyeHue u NpUMeHeHue 8
ObIMYy, NPOMBIUIEHHOCMU (8 MEOUYUHCKOU, IAeKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicuetiwuue cmpoumenvhvie mamepuanvl. Kepamukd, CMeK10, YeMeHm, OemoH,
arcene3oboemoH. Ilpobiemvl 6e30nacHo2o UCNOIbL308AHUSL CMPOUMETbHBIX MANEPUATIO8 8
N0BCEOHEBHOU HCUZHUL.

XYUMHUYECKUM DKCHEPUMEHT: H3Yy4YeHHE OOpa3lloB HEOPraHMYECKUX BEIICCTB,
CBOMCTB COJISHOM KHUCJIOTHI, TPOBEACHUE KAYECTBCHHBIX PEAKIMN HA XJIOPHUI-HOHBI H
HAOJNIOZICHUE TPU3HAKOB WX TMPOTEKAHUS;, OMNBITH, OTpaxkaromme (Qusndeckue wu
XUMHYECKHUE CBOWCTBAa TajJOr€HOB W WX COCAMHEHHH (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEpUAJIOB); O3HAKOMJICHHE ¢ oOpasnaMu  XJIOPUIOB  (TaJOTCHHJIOB);
O3HAaKOMJICHHE C OoOpa3namMu cepbl U €€ COCNMHEHHSIMH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEpUAIOB); HAONIOJCHHE TIpoliecca OOYIIIMBaHUS caxapa IoJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCJIOTHI; U3yUYCHHE XUMHUYECKUX CBOWCTB pa30aBIE€HHOU
CEpHOM KHUCIIOTHI, MPOBEJICHNE KaUeCTBEHHOW PEAKIMU Ha CyNIb(aT-uoH U HAOII0eHNE
nmpu3HaKa e€ MPOTeKaHus;, 0O3HAKOMJICHUE ¢ (M3MYECKIMH CBOWCTBaMH a3oTa, pochopa
U X COeIMHEHUN (BO3MOKHO MCIOJIb30BAaHUE BHIEOMATEPHUANIOB), 00pa3aMy a30THBIX
1 GocPopHBIX yIoOpEeHUH; TIOTyYeHHEe aMMHaKa U U3YYCHHE €ro CBOMCTB; MPOBEICHUE
KAaueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHUS U (ochaT-HoH W U3ydEHUE MPHU3HAKOB HX
MPOTEKAHUsI, B3aUMOJCHUCTBHE KOHUECHTPUPOBAHHOW Aa30THOM KHCIOTBI C MEIbIO
(BO3MOKHO HCIIOIB30BaHUE BUICOMATEPUATIOB); U3YUCHUE MOJEICH KPUCTATUNICCKUX
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pemeToK anMmasa, rpaduTa; O3HAKOMJIEHHE C MPOLECCOM aacOpOIMU PaCTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIVIEM H©  YCTPOWCTBOM IIPOTUBOra3a; IIOJYYEHUE
YIJIEKMCIIOTO Ta3a U U3YyYEHHUE €ro CBOMCTB; NPOBEICHUE KAYECTBEHHBIX PEAKLIMU Ha
KapOOHAT- U CWJIMKAT-UOHBI U U3Y4YEHUE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHUE C
NPOAYKUHUEN CUIMKATHON MPOMBIIUIEHHOCTH; PEIICHUE dKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BaxxkHelImne HeMeTaljIbl U UX COSIUHCHUS.

MeTta/uibl 1 X COETHHECHUS

OO6m1as xapakTepUCTUKA XUMUUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU HX
nonoxxkeHus B llepuonuueckon cucreMe xumudeckux diaemeHToB JI. M. Menneneesa u
cTpoeHus aroMmoB. CTpoeHue MeTaioB. MeTamnyeckass CBSI3b M MeETauIM4yecKas
KpUCTAJUIMYECKAsT PEIIETKA. JJIEKTPOXMMUYECKUM PAN  HANPSHKEHUH  METaJoB.
dusnyecknue W XUMUYECKHE CBOMCTBAa METAUIOB (B3aMMOJECHCTBUE C KHCJIOPOJOM,
BOJOM, KucimoTaMu). Obwue cnocobwvl nonyuenuss memannos. llowsmue o xKopposuu
Memanios, OCHOBHble CnocobObl 3awumsl ux om kKopposuu. Cniaagvl (cmanv, Yy2yH,
0OPANIOMUHUL, OPOH3A) U UX NPUMEHEeHUEe 8 ObIMY U NPOMBIUAECHHOCTU.

[Ilenounble MeTaibl: ToJoXeHue B Ilepmogmyeckoil cucremMe XHMHUYECKUX
anemeHToB /. 1. Menneneena; ctpoenue aromoB. Haxoxxaenue B npupoae. Pusnyeckue
U XMMUYECKHE CBOMCTBA (Ha mpuMepe HATpus U Kaius). OKCUIbI U TUIPOKCUIBI HATPUS
u kanus. [[pumeHeHne menoYHbIX METAJIJIOB U UX COCIMHEHMUI.

[IlenoyHO3EMENBHBIE METAIUIBI MATHUAW U KAJIBIWIN: TTOJI0KEHUE B [leproanueckoi
cucrteMe xumuueckux snemMeHnToB J1. 1. MeHeneeBa; CTpo€HHE UX aTOMOB; HAXOKJECHUE
B npupojie. Pu3nueckue M XUMUYECKHE CBOMCTBA MarHusl M Kajublus. BaHeliine
COCMHEHUS KalbIlusa (OKCHJ, TUIPOKCUI, COJH). Kécmrxocmb 60061 u cnocobvl eé
YCMpaHeHus.

Anromunuii: nonoxenue B Ilepuoauyeckoil cucteMe XHMHYECKHUX 3JIEMEHTOB
JI. . MengaeneeBa; CTpOEHHE aTOMa; HaxoxJIeHWe B mnpupoge. Dduznueckue u
XUMHYECKUE CBOMCTBAa altOMHHHUS. AMQOTEpHBIE CBOMCTBA OKCHUIA W THUAPOKCHIA
ATFIOMHUHMUSL.

Keneszo: nmonoxenne B Ilepuogudeckonl cUCTEME XUMHYECKHX DIEMEHTOB
. . MengeneeBa, CTpOEHHE aTOMa; HaxoxJaeHUEe B Tmpupoge. Duszmueckue u
XUMUYECKHE CBOMCTBA jKeJe3a (B3aMMOJICHCTBUE ¢ METAJJIAMH, KUCIOTAMHU U COJISIMHM).
Oxkcuasl, ruapokcuasl v conu xenesa(ll) u xxeneza(Ill): coctas, cBOWCcTBa U noyueHue.

XVMMHUYECKUN IKCTICPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMi METaJIOB U CIUIABOB, UX
(Gu3MUeCKUMH CBOMCTBAMHU; HM3yUEHUE PE3YJIHTATOB KOPPO3UU METAJUIOB (BO3MOKHO
MCITIOJIb30BaHUE BUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCUA KAJTbIUS U
HaTpusi C BOJOM (BO3MOXHO HCIOJIb30BAHUE BUEOMATEPUATIOB); UCCIEAOBAHUE CBOKCTB
AKECTKOW BOJBI; Mpoliecca TOPEHHUs Kelie3a B KHUCIOPOoJ€ (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX pEeaKIUid HAa UOHBI (MarHus,
KaJblivs, amomuHusa, nuHka, skeneza(ll) u sxeneza(Ill), menu(Il)); nHaOmonenuwe u
ONMCAaHUE MPOLECCOB OKPAIIMBAHUS IUIAMEHM HOHAMU HATpHUs, Kajausg W KaJblIUd
(BO3MOKHO HCIIOJIb30BAaHWE BHIEOMATEPHUAIOB); MCCIeAOBaHNE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA ATFOMHUHUS Y TUAPOKCH/IA IMHKA; PEUICHUE SKCIEPUMEHTAJIbHBIX 3a1a4 10
TeMme «BaxxHenne MeTaibl U UX COSIUHEHUS.
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Xumus u oKpyscarouan cpeoa

Hoesvie mamepuanvt u mexumonocuu. Bewecmea u mamepuanvl 8 n08CeOHe8HOU
oHcuzHu  uenosexa. Xumus u 300posve. bezonacmoe ucnonvzoeanue eewecms u
Xumuyeckux peaxkyuti 6 Owimy. Ilepsas nomowp npu  XUMUYECKUX — 0HCO2AX
u ompasgnenusx. OcHo8bl K0I02UYECKOU 2pamomHocmu. Xumuueckoe 3azpsA3HeHUe
oKpydHcarouyell cpeovl (npedenvras oonycmumas konyenmpayus eewpecme — I/[K). Ponb
XUMUU 8 peuleHUU IKOIOSUYECKUX NPODIEM.

Ilpupoonvle ucmouHuku y21e6000p0008 (y2olb, HPUPOOHBIL 2a3, Heghmy),
NPOOYKMblL UX NepepadomK, ux poib 8 Oblmy U NPOMbIULIEHHOCHIU.

Xumuyeckuti sKcnepumenm. uzydeHue oOpa3yo8 Mamepuanos (Cmekuio, Cniasvl
Memanios, NOIUMepHbvle Mamepuaivl).

MexnpeaMeTHbIe CBA3H

Peanuzammsi MEXMpeIMETHBIX CBS3€H MMpU HW3YYCHUHW XUMUU B 9 Kjacce
OCYIIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHITHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMHM JUIS OTACIBHBIX TIPEIMETOB €CTECTBCHHO-
HAYYHOTO ITUKJIA.

OO01IHe eCTECTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (aKT, THUIIOTE3a, 3aKOH, TSOPHUS,
aHalM3, CHUHTE3, KIacCUpUKalus, TEePUOJAUIHOCTh, HAONIONCHNE, OSKCIICPUMEHT,
MOJICJIMPOBAHKME, WU3MEPEHHE, MOJICIb, SBIICHUE, TMApPHUKOBBIA 3P (EKT, TECXHOIOTHS,
MaTepHAIbI.

®duznka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIUJ, U30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYJA, SJICKTPUUECKUN 3apsij, MPOBOJAHHUKHU, MOJYIPOBOIHUKH,
TURJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTaJUIMUecKass pemeTka, CIUIaBbl, (undyeckue
BEJIMYUHBI, E€JAUHUIIBI W3MEPEeHUs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
ComnHie.

buonorus: ¢otocunTes, AbIxaHwe, Ouocdepa, IKOCHUCTEMa, MHUHEPAJIbHbBIC
yI0OpeHUs, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIbHbIE BEIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaAIbI, TOPHBIC IMOPOBI, IOJIC3HBIC
HCKOTIaeMbI€, TOIUTHUBO, BOJHBIE PECYPCHI.

IIpumepHbIe TEMBbI IPAKTUYECKUX PadoT:

1. JlaGoparopHoe oOopyaoBaHuEe U TpuUeMbl oOpameHuss ¢ HuM. [IpaBuna
6e3omacHoii paboThl B XUMUYECKOH 1a00paTopum.

2. OuucTKa 3arps3HCHHON TOBAPEHHOMW COJIH.

3. [Ipu3Haku MpOTEKaHMS] XUMHUUYECKUX PEAKITUN.

4. ITonmyyeHue KUCIOPOAa U U3yYEHHUE €r0 CBOMCTB.

5. [lonyuenue Bogopoaa U U3yYEHUE €0 CBOMCTB.

6. [IpurotoBnenre pacTBOPOB C OMPEICICHHOW MAacCOBOHM JI0JIEH pacTBOPEHHOTO
BEILIECTBA.

/. PemieHue SKCHEpUMEHTANbHBIX 3ada4 1o Teme «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCTUHEHUM.

8. Peakiuu monHoro oomeHa.
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9. KauecTBeHHbIE peaklMy HAa HOHBI B PaCTBOPE.

10. ITonydyeHne aMMHaKa U U3y4E€HHUE €T0 CBOWCTB.

11. Ilony4deHue yraekucaoro ra3a u U3y4yeHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTanbHbIX 3aAa4 o teme «Hemetamnsr 1V — VII rpynn u
UX COCIUHECHUI.

13. Pemienue skciepuMEHTaNIbHbIX 3a/1a4 N0 TeMe «MeTalljibl U UX COSAUHEHUS».

[Ipy npoBeneHHH NPAKTUYECKOM pabOThl KaKIbI €€ ATam  BbITOJHIETCS

oOyuaromumucs ¢ 3[IP BMmecte ¢ yuureneM M MojA €ro pykoBojacTBoM. Ha mocke
00s3aTENIbHO BBIBEUIMBAIOTCS TMPaBWIa TEXHUKA OE€30MaCHOCTH, COOTBETCTBYIOLIUE
JaHHOMY BHUAY paOoThl, JlaeTcs NpaBWibHAs 3amuch (OPMYN M yKa3bIBaeTCs LEIb
npoBefeHus padoTel. [Ipyn HE0OXOIUMOCTH JTae€TCsl BU3YaJIbHbIN aJrOPUTM BBITIOJHEHHUS
3a/laHus. JTO CHOCOOCTBYET OCO3HAHMIO OOYYArOIIMMUCS BBIMIOJHSAEMBIX JEUCTBUI U
NOJIYYEHHOTO PE3YJbTaTa.

IIpumepHBbIe KOHTPOJIBbHO-U3MEPHUTENbHbIC MATEPHAJBI 10 XUMMHUH

Jlns opraHM3aniid TPOBEPKH, y4eTa M KOHTPOJIS 3HAHMN OOYyYaroIIMXCs 10
peAMETY MPEeTYCMOTPEHBI KOHTPOJIbHBIE PabOThI, CAMOCTOSITEILHBIE PA0OTHI, 3a4EThI,
npakTuueckue paboTel, TecTpoBaHue. OJHUM U3 METOJOB KOHTPOJIS PEe3yIbTaTOB
oOydenus oOyuarommuxcss ¢ 3I[IP sBmsieTcs MeTo[ MNOJWBApUATHBHOTO JKCIpEcC-
TECTUPOBAHUSI C KOHCTPYUPYEMBIMHU OTBeTaMU. Ero OTIMYUTEIBHBIMM YE€pTaMHU
ABJISIIOTCSL  ONEPAaTHMBHOCTh,  BBICOKAas  CTENEHb  WHAWBUIyaJIU3allid  3HAHUMH,
CPaBHHUTEJILHO MaJjible 3aTpaThl BPEMEHH U TPYJa Ha IPOBEPKY OTBETOB 00YYAIOLIUXCS.

s o6yuarommxcest ¢ 3[IP Bo3MokHO m3MeHeHue (OpMYJIHUPOBKH 3aJaHUN Ha
«TIONIArOBYIOY», aJanTalus MpeasiaraeMoro oOydaromemycss TeCTOBOTO (KOHTpPOJIBHO-
OLIECHOYHOI'0) MaTepuala: HCIOJb30BaHUE YCTHBIX W NUCBMEHHBIX WHCTPYKIIUH,
YIPOIICHUE JIMHHBIX CIOXKHBIX (GOPMYIMPOBOK MHCTPYKIMH, pelIeHHE ¢ OMOpoil Ha
anropuTM, 0Opasell, UCIOIb30BaHUE CIIPABOYHOU HH(POPMAITUH.

KontpoabHbie padoThl M0 TeMaM

B paboueii mporpamme peaycMoTpeHo 9 KOHTPOJBHBIX PaboT:

Koumponvuass paboma Ne 1. TlepBoHayalibHbIE XHMHYECKHE TOHSTHS.
XVWMHUYECKHE PTIEMEHThI. XUMHUECKHe (POPMYITBI U yPABHEHHUS.

Koumponvuas paboma Ne 2. Tlepuonuueckasi cucTeMa XUMHUYECKUX IJIEMEHTOB
J.1. MenneneeBa. CTpoeHHe aToMa.

Koumponvuas paboma Ne 3. Xumudeckas CBA3b.

Koumponvuas paboma Ne 4. Kucnopon. Oxcunsl. 'openne. Bogopon. Kucnotsr.
Comnu.

Konmponvnas paboma Ne 5. O6001meHne CBEACHUN 0 BaXKHEHIITUX Kjlaccax
HEOPraHUYECKUX COCAUHEHUM.

Konmponvuas paboma Ne 6. DnekTponuTHYECKas TUCCOIUAITNS.

Konmponvnas paboma Ne 7. HemeTtaebl.

Konmponvnas paboma Ne 8. Metaibl.

Koumponvuas paboma Ne 9. ItoroBast paboTta 3a Kypc HECOPraHUIECKON XUMHUH.
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IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YYEBHOTI' O ITIPEJIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIA

B nenom pesynbrarel ocBoeHus oOywarouumucs c¢ 3IIP ydyeOHoro mpeamera
«XUMHS» COBNAJAIOT C pe3yjibTaTaMH NPUMEPHON padoueid MporpamMmbl OCHOBHOTO
oO1ero oopazoBanusi. Hanbosnee 3HaUMMBIMU SIBJISTFOTCS :

JINYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMs K OOYYEHUIO U IIeJICHANPABICHHONW [O3HABATEIILHON JIESITEILHOCTH;
yCTaHOBKA Ha OCMBICJICHUE JIMYHOTO OIbITA, HAOIIOJEHUN 32 XUMUYECKUMU
AKCTIIEPUMEHTAMH;

OpUCHTAIMSl Ha TpaBWIa WHAWBUIYAJTLHOTO M KOJJIEKTUBHOTO O€30MacHOr0
MOBEJICHUS MPU B3aUMOJICUCTBUU C XUMUUYECKUMHU BEIIECTBAMH U COCIMHCHUSIMU,

mpakTUYecKkoe u3ydeHue npodeccuid U Tpyaa pa3IudHOTO pojia, B TOM UHUCIE Ha
OCHOBE TMPUMEHEHUS M3y4aeMOro NPEAMETHOTO 3HaHus (HampuMmep, JabopaHT
XUMHYECKOr0 aHaJIu3a);

YBaXXEHUE K TPYY U pe3yJibTaTaMm TPYI0BOH AEATEILHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOCHHUIO JajbHEWIICH HWHAUBUIYyaTbHON
TpacKTOpuu oOO0pa3oBaHUsI Ha OCHOBE OpPHUEHTHPOBKM B MHpe Tmpodeccuii u
npodecCHoHaTBHBIX MPEANOYTEHNUN, YBAXKUTEIHBHOTO OTHOLICHUSI K TPYY;

OCO3HAHHE CBOETO MOBEJCHUS C TOYKHU 3PEHUSI OMACHOCTU WJIM O0€30MacCHOCTH JIJIs
ce0st WU IS OKPYXKAIOIIHX;

OCHOBBI 3KOJIOTHYECKOW KYJIBTYPhI, COOTBETCTBYIOIIECH COBPEMEHHOMY YPOBHIO
AKOJIOTUYECKOTO MBIIUICHHUS, TTPUOOPETEHHE OIbITa IKOJOTUYECKH OPHEHTHPOBAHHOU
IIPAKTUYECKOM JEATEILHOCTH B )KU3HEHHBIX CUTYAIUAX;

OCO3HAHWE TIOCJICACTBUM W HENPUATHE BPEAHBIX NPUBBIYEK (yHoTpeOeHus
QJIKOTOJIsI, HAPKOTHKOB, KypeHHUsI) M UHBIX (opM Bpeaa 1l GU3UISCKOT0 M IICUXUISCKOTO
3JI0POBBS;

IPUHATHE PEIICHU B KU3HCHHON CHUTYallMM HAa OCHOBE IEpeHOCa IMOJYyYCHHBIX B
X0J1e 00yUeHHUs 3HaHWK B aKTYaJbHYIO CUTYAIIMIO, BOCIIOJIHATH AePuIuT nadopmanmy;

TOTOBHOCTh OTOMpaTh W HMCIIOJIB30BaTh HYXXHYIO MH(GOPMAIIUIO B COOTBETCTBUH C
KOHTEKCTOM KHW3HEHHOM CUTYyallUH.

METAIIPEAMETHBIE PE3YJIbTATHI
Osnadenue ynugepcanbHolMu y4eOHbIMU NOZHABAMEIbHHIMU 0CUCMEUAMU:
BBISIBJISITh IPUYMHBI U CIEACTBUS MPOCTHIX XUMUUYECKUX SIBIICHHI;

OCYIIECTBIISITH CPaBHEHUE, KIACCU(PUKAINI0O XUMUYECKAX BEIIECTB IO 3aJIaHHBIM
OCHOBAHUSIM M KPUTEPUSM JJI YKa3aHHBIX JIOTUYECKUX OTIEpalnii;

CTPOUTH JIOTUYECKOE CYKACHHUE IMOCJEe MPEeIBAPUTEIILHOTO aHalM3a, BKIIIOYAIOIIee
YCTaHOBJICHHE MPUYNHHO-CIIEJCTBEHHBIX CBS3€EH;

BBISIBIISITh  A€UIIUTHI WH(OPMAIINHU, [TaHHBIX, HEOOXOMWMBIX ISl PpEIICHUS
MOCTABJICHHOM 3aJ1a4H;

npeoOpa3oBeiBaTh UHGOPMAIIMIO U3 OJHOTO BHJA B Jpyro (Tabiauiy B TEKCT U
np.)
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co3/1aBaTh, MPUMEHSITh U MPEOOPa3OBBIBATh 3HAKW M CUMBOJBI, MOJEIU U CXEMBI IS
pelieHns y4eOHbIX U TT03HABATEIbHBIX 3a/1a4 C TOMOIIIbIO TIEJarora;

C TOMOIIbIO TIeJarora MPOBOJAUTh XUMUYECKHUI OIBIT, HECIOKHBIA AKCIEPUMEHT,
JUISl YCTAHOBJICHUSI 0COOCHHOCTEN 00BEKTa U3yUYEeHUSs, MPUUMHHO-CIICICTBEHHBIX CBI3€ U
3aBUCUMOCTEH OOBEKTOB MEXKIY COOOI;

C TMOMOIIBIO TMeaarora WIH CaMOCTOSITENIbHO (OpPMYJIHPOBATH OOOOIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OIIbITA;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTUE XUMHUYECKUX MPOIIECCOB U UX MOCIEACTBUS,

WCKaTh WIM OTOMpaTh HMHGPOPMAIUIO WU JaHHBIE U3 HMCTOYHUKOB C YYETOM
MpEIOKEHHON Y4eOHOM 3a/1auu U 3a1aHHBIX KPUTEPUEB.

Osnadenue ynueepcaibHbIMU YUeOHbIMU KOMMYHUKAMUBHBIMU 0CIICHEUAMU:

OpraHU30BBIBATh YueOHOE B3aWMOJICUCTBUE B TPyIe (ONpeaeisTh OOIue Iemu,
pacrpeensTh PoJiu, JOTOBAPUBATKLCS JPYT C IPYTrOM U T. I1.).

C MOMOIIBI0 TIEJIarora WIM CaMOCTOATEIIBHO COCTAaBJSATh YCTHBIE W NMHUCHMEHHBIC
TEKCThl C HCIOJIb30BAaHUEM WITIOCTPATUBHBIX MaTEpPUATOB [JIsl BBICTYIICHUS TIepe
ayIUTOPUEN;

OpraHU30BBIBATh y4eOHOE COTPYJHHUYECTBO W COBMECTHYI JEATEIBHOCTH C
YUHUTENIEM U CBEPCTHUKaMH; paboTaTh WHIAMBUAYAJBbHO W B TPYIIE: HAXOIUTh OOIICe
pelieHre W paspeniath KOH(JIMKTBI HAa OCHOBE COTJIACOBaHMS TIO3WIMM M ydera
UHTEPECOB; (POpMyITUPOBaTh, APTYMEHTHPOBATh U OTCTAMBATh CBOC MHEHUE;

OIICHUBATh KAaYeCTBO CBOEr0 BKJaja B OOIIMUNA MPOAYKT, MPUHUMATh U Pa3CisATh
OTBETCTBEHHOCTH U MPOSBIISITH TOTOBHOCTD K MPEOCTABICHUIO OTYETA MEepe]] TPYTIIION.
Osnadenue ynugepcanbHbIMu y4eOHbIMU Pe2YIAMUCHBIMU 0ClICHBUAMU:

0oOHapyX)uBaTh U (HOPMYIUPOBATH YUeOHYIO TTPOOJIEMY, ONPEIEATh 11elby4eOHOM
NeSITEBbHOCTH;

BJIa/JIeTh OCHOBAaMU CaMOKOHTpPOJIS, CaMOOILICHKH, TPUHSTHS pEIIEHUd u
OCYIIIECTBJIEHHS] OCO3HAHHOT'O BbIOOpA B yUeOHOM M MO3HABATEIHHOM JIEATEIbHOCTH;

COOTHOCHTH CBOM JEHUCTBUS C IJIAHUPYEMBIMU pe3yJbTaTaMU, OCYIIECTBISThH
KOHTPOJIb CBOEH JEeATEIbHOCTH B IMPOIIECCE IOCTHIKEHHUS pe3yjbTaTa, OINPEICNsTh
criocoObl ISUCTBUH B paMKax MPEJIOKEHHBIX YCIOBUM M TPEOOBAHUM, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUM C U3MEHAIOIIEHCS CUTYallUEH;

JaBaTh aJeKBATHYIO OIIEHKY CHUTYyalldd W TMpeasiaraTh IJIaH €€ H3MEHEHWS,;

IpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPH PEIICHUN y4eOHOU
3a/1a4H;

MOHUMATh TPUYMHBI, TI0O KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ynbTart
NEATENIbHOCTH, ONPENENATh MO3UTHUBHBIE W3MEHEHUS W HAIMpaBICHUS, TpeOyrolne
naabHenIen padoThl;

OCO3HAHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €0 MHEHHUIO.

I[TPEAMETHBIE PE3VYJIbTATHI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB [0 OCBOCHUIO 0013aTEIBHOTO COJIEPKAHUS,
YCTAHOBJIEHHOTO JAHHOM MNpUMEPHON paboueil MmporpaMmoi, BBIAEISIOT: HAy4YHBIE
3HAHWSI, YMEHHS U CIIOCOOBI JACHCTBUH, crienuduyeckne s y4eOHOTO mpeaMera
«XuMHSD», BUIBI JIEITEIBHOCTH IO TMOJYYEHHUI0 HOBOT'O 3HAHHWS, €r0 MHTEPIIPETALUH,

17



peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIUsAX:
® MPEACTABICHHE O 3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SBJICHUN MPUPOJBI,

MMOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOW HAayKH Kak 00JacTu

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPAKTUYECKON

NEATeIbHOCTU 4YeJIOBEKa B YCIOBUSX COBPEMEHHOIO OOIIECTBA; MOHUMAaHUE

MECTaXUMHH CPEIH IPYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHUE OCHOBAMU MOHSITUITHOTO amnmapaTa i CMHMBOJIMUYECKOTO SI3bIKa XUMUHU JJIsI
cocTaBieHUs (QOpMYJT HEOPraHMYECKUX BEIIECTB, YPAaBHCHUH XUMHUYECKHUX
peakiuii (c Oomopod Ha alrOpUTM Y4YEOHBIX JCHCTBUII); BJIaJICHUE OCHOBAMU
xumuueckoit HomeHknatypsl (IUPAC u TpuBHaibsHON) U YMEHHE HCTIOJIB30BaTh €€

JUIS peleHusl y4eOHO-TTO3HABATENbHBIX 3aJad C IOMOIIBI0 YUUTEINS; YMEHHE

UCIIOJIB30BaTh MOJEIN JUIsi OOBSICHEHHS] CTPOCHUS aTOMOB W MOJIEKYJ IO

AJTOPUTMY C OMIOPOM HA ONPECIICHUS;

® [IpPEJCTaBICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHHE C TTOMOIIBIO YUUTENS

NPUMEHATh CHUCTEMY XUMHUYECKUX 3HAHUW JJI1 YCTAHOBJICHUS B3aUMOCBS3EH

MEXy M3YYCHHBIM MaTepuajoM U TIPU MOJYYEHWU HOBBIX 3HAHUM, a TaKKe B

MpOIIECCE BBIMOJHEHUs] YYEOHBIX 3aJaHuii W mpu paboTe C HCTOYHUKAMU

XUMUYECKOU UH(POPMAIUU, KOTOpasi BKIIOYALT:

BOKHCUIIINE XUMHUUYECKUE TIOHATHUS: XUMHUYECKHUU DIJIEMEHT, aToM, MOJIEKYIa,
BEILIECTBO, IMPOCTOE W CJOXHOE BEILECTBO, OJAHOPOJHAST W HEOJHOPOAHAS CMEChH,
OTHOCUTEJIbHBIE aTOMHasi W MOJIEKYJIApHAasi MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasi Macca, MOJIAPHBI 00beM, OKCHJ, KUCJIOTa, OCHOBAaHUE, COJIb (CPEemHss),
XUMUYECKasi peakuus, peakUUH COCAUHEHHMsS, PpEAKIUU pa3JIOKEHUS, PEaKINU
3aMelleHns], peakiuu oOMeHa, TeTioBo 3h(dEKT peakiuu, SK30- U IHAOTEPMUUYECKUE
peaKkiuu, pacTBOP, MaccoBas JIOJS XUMUYECKOTO 3JIEMEHTa B COECAMHEHHH, MaccoBas
J0JISI ¥ IPOLIEHTHAs! KOHUEHTPALHsI BEIIECTBA B pacTBOpE, AP0 aToMa, dJIEKTPUUECKUN
CJIOM aToMa, aTOMHasi OpOWTalb, paguyCc aToMa, BaJCHTHOCTb, CTEMEHb OKHUCICHUA,
XUMUYECKAsi CBS3b, 3JIEKTPOOTPUUATEIBHOCTD, MOJIAPHASI U HEMOJSpHAs KOBaJEHTHAs
CBA3b, MOHHAsl CBSI3b, METAJUIMYECKAs] CBA3b, KPUCTAJUIMUECKas pelerka (aToMHas,
MOHHAsl, METaJNInYecKasi, MOJIEKYJIApHas), MOH, KaTHOH, AHWUOH, JJEKTPOJUT U HE
ANEKTPOJHUT,  DJICKTPOIUTHYECKAass  JIUCCOIMAIUS, pEeaKkIuu HOHHOro OOMeEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIMU, OKHUCIUTEIb W  BOCCTAHOBHUTEIb,
OKHUCJICHHE W BOCCTAHOBJICHHE, AJIEKTPOJIU3, XMMHUYECKOE paBHOBEcHE, OOpaTHMbIe U
HeoOpaTUMBbIE PEAKIMH, CKOPOCTh XHUMHUYECKON pEaKIuu, KaTajau3aTrop, MpeieTbHO
nonyctumas koneHtpanus (I11K), koppo3us Metanios, CrjiaBbl;

OCHOBOIIOJIAraloIlne 3aKOHbl XUMUH: 3aKOH COXpaHeHus Macchl, [lepuoanueckuii
3akoH /. V1. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTajapo;

TEOPUM XUMHUHU: ATOMHO-MOJICKYJISIDHAsI TEOPHs, TEOPUSI DIEKTPOIUTUYECKOU
JUCCOLMAIINM, a TAKXKE MPEJICTABICHUS O HAYYHBIX METOJaX IO3HAHUS, B TOM YHCIIE
AKCHEPUMEHTAIBHBIX U TEOPETUUECKUX METOJAaX MCCIEIOBAHMS BEUIECTB U U3YyUCHUS
XUMHUYECKUX PEaKIUN;

® [IpE/CTaBICHUE O MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(paguyc atoma, 3JIEKTPOOTPULIATENBHOCTH), MPOCTHIX W CJOKHBIX BEIIECTB OT
MoJI0KeHHUs 371eMeHTOB B [leproanueckoit cucteMe (B MaJIbIX IEpUOAAaX U IIIaBHBIX

MOATPYNMNax) M OJJICKTPOHHOTO CTPOCHUS aToMa; yMEHHE OOBACHATH CBS3b
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MOJIOKEHUsA  3neMeHta B llepuoanyeckod  cucreme € YUCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsif
saapa, oOIlee YWCIO  JJIEKTPOHOB), pacCHpelesICHUEM HJIIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX NEPUOAOB, Kalldsl U KaJIbIuf;
KJacCUUIMPOBATh XUMHUUYECKUE DIIEMEHThI C ONOpOMl Ha ompelneseHus
bu3UYeCKOro cMbiciia MUGPOBBIX JAHHBIX MEPUOIUYECKON TaOIUIIBL;

yMEHHUE KIaCCUPUIIUPOBATH XUMUUYECKHUE IJIEMEHThI, HEOPTAaHUYECKHE BEIIECTBA U
XUMHUYECKHE PEAKIIMU C OMOPOM Ha CXEMBbI;, ONPEAEISTh BAJEHTHOCTh U CTEEHD
OKHUCJICHUS XHMHUYECKHX DJJEMEHTOB, BHUJ XUMHYECKOM CBA3UM U THUII
KPUCTAJUIMYECKOW CTPYKTYpPbl B COCIMHEHMSX, 3apsij]l MOHA, XapakTep CpPEeIbl B
BOJHBIX PaCTBOPAxX BEIIECTB (KUCIIOT, OCHOBAHHMI ), OKUCIIUTENb U BOCCTAHOBUTEIIb
10 AJITOPUTMY YUEOHBIX JEHCTBUH;

YMEHHE XapaKTepU30BaTh C OMOpPOM Ha cxeMy (U3HMYECKHE U XUMUYECKHUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJOPOI, IpaduT, ajiMa3, KpEeMHHUI,
azor, ¢pocdop, cepa, XJI0p, HATPUH, KaTui, MarHui, KaJblUK, aTFOMUHUH, )KEJI€30)
U CJIIOKHBIX BEIIECTB, B TOM 4YHCJE WX BOJHBIX PAcTBOPOB (BOJA, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOOPO, OKCUJIBI M THAPOKCUIbI MeTaimioB I - ITA rpynm,
amomunns, meau (II), nunka, kenesa (I u III), oxcuasr yraepoma (II u 1V),
kpemuus (IV), azora u pochopa (III u V), ceper (IV u VI), cepuucras, cepnas,
azoTucras, a3orHas, (ocdopHas, yronpHas, KpeMHHEBas KUCIOTa U HX COJIN);
ONUCHIBATh C OMOPOM Ha IJIAH U KIIIOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBa U CTPOECHUS
1ocJie MPEeABApUTEIBbHOIO aHajiu3a I0J PYKOBOJCTBOM I€aarora, NpUMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOYKHOCTh ITPOTEKAHUSI XUMHUECKUX
NpEBpAlCHUd B pa3IMYHBIX YCIOBHUSX, BIMSHUE BEIIECTB U XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOJHYIO CPEAY;

YMEHHE COCTaBISATH MO 00Opasily, CXeMe, alJrOpUTMy YYEOHBIX IEUCTBHI
MOJIEKYJISIDHBIE 1 MOHHBIE YPABHEHHUs PEaklMil (B TOM 4YHCIIE peaKUUid MOHHOTO
oOMEHa W OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI), HWILTIOCTPUPYIOITUX
XUMHYECKUE CBOMCTBA M3YYEHHBIX KJIACCOB / TPYMI HEOPraHUYECKUX BEIIECTB, a
TaK)Ke IMOJATBEPKIAIOIINX T€HETHUYECKYIO B3AUMOCBS3b MEKy HUMU;

YMEHHE BBIYUCIISATH OTHOCHUTEIBHYIO MOJEKYJIAPHYIO U MOJISIPHYIO MaccChl
BEILIECTB, MACCOBYIO JIOJI0 XHUMHUYECKOI'O 3JIEMEHTA B COCAMHEHHHU, MACCOBYIO
JIOJTFO BEIIECTBA B pacTBOPE, KOJWYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C
ormopoit Ha oOmue (GOopMyJbl; yMEHHE IMPOBOAUTH PACUYCThl IO YPaBHCHHUSAM
XUMHUYECKUX PEaAKIU M HaXOJWTh KOJHUYECTBO BEIIECTBA, 00BEM U Maccy
pEareHTOB WJIM MPOJYKTOB PEAKIIMHA C OIMOPON Ha 00pasell, aifOPUTM YUEOHBIX
JICUCTBUM;

BJIaJICHWE OCHOBHBIMM METOJaMU HAYYHOI'O MO3HAHUS (HAOJII0/IEHUE, U3BMEPEHUE,
AKCHEPUMEHT, MOJICJIMPOBAHKE) MTPU U3YUEHUH BEIIECTB U XUMHYECKUX SIBIICHUM
C OTIOPO Ha aNTOPUTM YYE€OHBIX NEUCTBUI; yMeHHE CPOPMYITUPOBATH MPOOIEMY
U MPEJIJIOKUTH ITyTH €€ PEILICHHs] C TOMOIIBIO NIeJJarora; 3HaHue OCHOB 0€301MacHON
paboThl ¢ XMMUYECKUMU BEIECTBAMHU, XUMUYECKOU MOCYI0M U J1ab0paTOpHBIM
000pyI0BaHUEM;
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® HAIWYME MPAKTUICCKUX HABHIKOB TUTAHUPOBAHUS W OCYIIECCTBICHUS CICAYIOIMIAX

XUMHYECKUX IKCIIEPUMEHTOB TI0]T PYKOBOJICTBOM YUHUTENSI C 0OCYKICHUEM IIaHa

pabOThI WJIM COCTABIICHUEM TAOJTHIIHI:

M3y4YCHHUE U OnrcaHne (PU3UIECKUX CBOWCTB BEIIECTB;

O3HAKOMJICHHUE C (PU3NICCKUMH W XUMHUYCCKUMU SBIICHUSMH,

OTIBITHI, WJUTFOCTPHUPYIONTUE PU3HAKH MPOTEKAHUS XUMUYECKUX PEaAKITUH;

U3YYCHHE CIIOCOO0B pa3/eicHUs CMECEH;

MIOJTYYCHHE KUCIIOPO/a U U3YYCHHE €TO CBOMCTB;

MIOJTYYCHHUE BOJIOPOA M U3yUEHHUE €TI0 CBOWCTB;

MIOJTYYCHHE YTIICKHUCIIOTO Ta3a U U3YYCHHE €TO CBOMCTBR;

NOJTYYCHHE aMMHaKa U U3YYCHHE €T0 CBOWCTB;

IIPUTOTOBJICHUE PACTBOPOB C OMPEICICHHON MAaCCOBOM JI0JICH PacCTBOPEHHOTO
BEIIIECTBA;

UCCJICIOBAHNE W OINKMCAHWE CBOWCTB HEOPTaHMYECKHX BEIIECTB PAa3IMYHBIX
KJIACCOB;

NPUMEHEHHE WHIUKATOPOB (JakMyca, MeTUIopanxka u dheHonadTanenna) ais
OTIPEJICIICHHSI XapaKTepa Cpe/ibl B pacTBOpPaX KUCIIOT M IIEJI0UCH;

U3yYCHHE B3aMMOJICHCTBUS KHUCJIOT C MeETa/llaMH, OKCHJIaMU METaJlIoB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHHUSMHU, COJISIMH;

MOJTyYCHHUE HEPAaCTBOPUMBIX OCHOBAHUI;

BBITCCHCHHUE OJTHOTO METaJljla IPYTUM U3 PacTBOPA COJIH;

uccie0BaHue aM(POTEPHBIX CBOMCTB THPOKCUJIOB aTFOMUHUS U IIMHKA;

pelieHrne  AKCIepUMEHTAIBHBIX 3agad 1o TemMe «OCHOBHBIE  KJIACChI
HEOPTaHUUYECKUX COCTMHCHUN»;

peleHre  SKCIEePUMEHTANIBbHBIX  3aad 1Mo  TeMe  «OJIEKTPOJUTHYECKas
JIACCOITHAIHAS;

pelieHrne dKCIepUMEHTAIBHBIX 3ajad 1Mo TeMe «BakHeline HeMeTaulbl U UX
COCIMHCHMS;

pelieHre dKCIEPUMEHTAIbHBIX 3a7a4 Mo TeMe «BaxHelme MeTallIbl U UX
COCJIMHCHUS;

XUMHUYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE IPU3HAKY MPOTEKAHUS PEeaAKITUN
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC pPEaKIMH Ha IPHUCYTCTBYIOIIME B BOJHBIX PacTBOpPax HOHBI:
XJopua-, Opomua-, wuoaua-, cymbdar-, ¢docdar-, kapOOHAT-, CHIMKAT-aHHOHHI,
TUJPOKCHUI-UOHBI, KATUOHBl aMMOHUS, MarHus, KaJblUs, allOMUHUS, Keje3a (2+) u
xenesa (3+), menu (2+), nUHKA;

yMEHHE TIPEACTABISATH PE3yiabTaThl JKCIEpUMEHTa B (GOpME BBIBOJIOB,
JI0Ka3aTeIbCTB, TPAPUKOB M TaOJHUII U BBIIBJISATH SMIIMPHUCCKUE 3aKOHOMEPHOCTH;

BJIaJICHUC TIpaBUJIaMH 0€30MacHOTO OOpaIleHHs C BEIISCTBAMHM, HCIIOJIb3YEeMbIMU
B TIOBCCJHCBHOM JKH3HHU, a TaK)Ke IPABWIAMH TIOBEJICHHUS B IEIAX COCpEeKCHUS
3I0POBBS W OKpY)KaroIleld IPUPOJHOM Cpeabl, IOHMMaHHE Bpeaa (ONMAaCHOCTH)
BO3JICCTBHS Ha JKMBBIC OpPraHU3MBI OIPEJCICHHBIX BEMIECTB, a TaKXe CIOCO0OB
YMEHBIIICHUS W TIPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBHS; NMOHUMAHHE 3HAUCHMS
KUPOB, OCIIKOB, YIIICBOJIOB ISl OpraHU3Ma YeIIOBEKa;

e BIAJICHHEC OCHOBAaMH XHMHYECKOH TI'paMOTHOCTH, BKIIOYAIOMICH YMCHHE
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MPaBUWJIBHO HKCIIOJIB30BaTh M3YYEHHBIE BEIIECTBA M Marepuaibl (B TOM 4YHUCIE,
MUHEpalbHble YIOOpEHUs, METaJIbl W CIUIaBbl, MPOAYKTHl IepepabOTKU
MPUPOAHBIX HICTOYHUKOB YIJIEBOJIOPOAOB (YIS, IPUPOJHOrO ra3a, HeTu) B OBITY,
CEIbCKOM  XO3fWCTBE, HA NPOU3BOJACTBE; YMEHHE NPUBOAUTH IPUMEPHI
MPaBUJIBHOTO MCIOJIb30BAHMS M3YUYEHHBIX BEIIECTB U MaTEpUAJIOB;

® YMEHHME YCTaHABJIMBATh CBSI3U MEXKAY pEajbHO HAOIIOAAEMBIMH XMUMHYECKUMU
SABJICHUSIMH U TPOIIECCaMU, TPOUCXOASIIMMH B MAKPO- 1 MUKPOMHUPE, OOBICHITH
IPUYMHBI MHOTOOOpa3usi BEUIECTB; YMEHUE MHTErPUPOBATH XUMUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YY€OHBIX MPEAMETOB C TOMOUIBIO ME€arora;

e npexacraBieHue o cdepax npodecCUOHATbHOW NESITeNbHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha JOCTHXKEHHSIX
XUMHYECKOM HAyK{; HaJIM4YMe OIbITa pabdOoThl C PA3IMYHBIMU HCTOYHUKAMHU
uHbpopMalM MO XUMUU  (HAy4yHO-TIOMYJISIpHAs  JUTEepaTrypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C ONMOPON Ha aITOPUTM: YMEHHUE OOBEKTUBHO
OLICHMBAaTh MH(POPMALIMIO O BEUIECTBAX, HUX MPEBPALICHUSAX M MPAKTUYECKOM
NPUMEHEHUH.

TpeOoBaHusi K MpeAMETHBIM Ppe3yJbTaTaM OCBOCHHSI Y4eOHOro mpeaMeTa
«XuMHus», pacnpeaejeHHbIe M0 roaaM o0y4eHust

PesynpraTel mo rogam GOpMYNHpPYIOTCA IO NPUHIHUMNY J00aBIEHUS HOBBIX
pEe3yabTaTOB OT ToJla K TOJy, YK€ HAa3BaHHBbIE B MPEABIAYLIIMX roJax MO3WUILIMM, Kak
IPaBUJIO, TOCIIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCA (PE3yJIbTAaThl OUEPEHOTO roJa
10 YMOJIYaHUIO BKJIKOYAIOT PE3YJIBTATHI IPEABIAYIINX JIET).

8 KVIACC

pPacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX TIOHATHH: aTOM, MOJIEKYIIa,
XHUMHAYECKUH IJIEMEHT, TIPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJTHOPOJIHAsS), BaJCHTHOCTh, OTHOCHUTEJbHAS aTOMHAas W MOJCKYJIsIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MacCOBasl IOJISI XUMHUYIECKOTO JICMEHTA
B COCOUHCHHWH, MOJISIPHBIA  OO0BEM, OKCHJA, KHCIOTa, OCHOBaHWE, COJIb,
DNIEKMPOOMPUYAMENbHOCIbS,  CTEIIEHh  OKHMCJIEHHS,  XUMMYECKas  peakius,
KIaccu(uKanusl peakiuii: PEeakluyd COEJUHEHUS, PEaKIUU Ppa3IoKEHUS, PEeaKIuu
3aMeIeHUs], peaKkiui 0OMEeHa, 9K30- U SHJIOTEPMUUYECKUE PEAKIIUN; Menio80u I @ekm
peaxkyuu, SAPO aTOMa, DJIEKTPOHHBIA CIOW aToMa, aTOMHas OpOUTaj b, paguyc aToma,
XUMHYECKasi CBSI3b, MOJISIPHAS W HETOJSpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, MOH,
KaTHOH, aHWOH, PacTBOpP, MaccoBas JOJsI BemiecTBa (MPOIEHTHAS KOHIICHTpAIus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATHHA (cM. 1. 1) m
MPUMEHS T ITH MMOHSATHS MIPU OTMMMCAHUH BEIIECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XMMUUYECKYI0 CHMBOJIUKY IS COCTaBlieHUS (OpPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUECKHUX PEAKIINiA, dJICKTPOHHOTO Oaianca;

OTIPEJIENSITh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX; CTETICHB
OKHUCJICHHSI 3JIEMEHTOB B OMHAPHBIX COCIWHEHHUSAX C OMOPOU Ha OMPEIEICHHS, B TOM
YuClie CTPYKTYPHPOBAaHHBIC; MPUHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
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coeMHeHU 10 (opMynam; BUJ XMUMHUYECKOM CBsI3U (KOBAJICHTHAsT M HOHHAs) B
HEOPraHUYECKUX COCTUHEHUSAX;

MMETh INPEACTABIECHUE O CHCTEME XUMHUUYECKUX 3HAHUM, YMETh C NOMOIIBIO
YUUTENST NMPUMEHATh CHUCTEMY XUMUYECKUX 3HAHWMH, JUISl YCTAHOBJIECHHUS B3aUMOCBSI3H
MEXIYy U3yYEHHBIM MaTEpHAIOM U IIPU MOJYyYeHUH HOBBIX 3HAHUM, a TaKXKe MpU padoTe
C UCTOYHUKAMHM XUMHUYeckoil wuHpopmanuu. OpHEHTHPOBATHCA B TMOHATUAX U
ONepUpOBaTh MU Ha OA30BOM ypOBHE, IPUMEHSATH MIPHU BHIMOJHEHUN YY€OHBIX 3aaHUN
U pElIeHUH PACUETHBIX 3a]a4 C ONOpPON Ha aJITOPUTM Y4YEOHBIX NEHCTBUI M3y4YECHHbBIE
3aKOHBI U TEOPUHU: 3aKOH COXpaHeHus Macchl, Ilepunonnueckuii 3axoH 1.11. Menneneesa,
3aKOH NOCMOAHCMEA COCmasd, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJIIpHAs TEOpUS.
CootHOCUTh 00O3HaUYeHUs, KOTOpble UMetoTcs B Tabnuie «llepuogunyeckas cucrema
xumuyeckux sneMeHToB J[. M. MenaeneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU
CTpPOEHUSI aTOMOB XHMMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsija sapa, oOlee Yucio
AJIEKTPOHOB M PaCIpeAesIeHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJacCu(UUUPOBATh XUMHUYECKHUE JJIEMEHThl; HEOpPraHMYeCcKHe BELIECTBa;
XUMHYECKUE peakluu (MO YUCITYy U COCTaBY y4YacTBYIOIIMX B PEAKIUU BEIIECTB, IO
TEIUIOBOMY 3 PeKTy, M0 M3MEHEHUIO CTENEHU OKUCICHUS XMMHUYECKHX JJIEMEHTOB) C
OINOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBAa  BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPXKIAasi ONMUCAHHE MPUMEPAMH MOJEKYJSPHBIX YpaBHEHHIA
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIMI C OIOPOIl HA CXEMBI;

IIPOTHO3UPOBATH CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS;
BO3MOKHOCTH IIPOTEKAHUsS XUMHUYECKUX INPEBPAILCHUM B Pa3iIMYHBIX YCJIOBUAX I10CIE
IpeBAapUTEIBHOI0 00CYKIEHUS C I1€1aroroM;

BBIYKCIIATE OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJIADHYIO MAacChl BEILECTB;
MacCOBYIO JIOJII0 XMMHMUYECKOI'0 3J€MEHTa Mo (opMylie COECIUHEHUS; MACCOBYIO JOJIO
BEIIECTBA B PACTBOPE; IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHMUYECKOM pEaKLUu C
OINOPOM HA aJrOPUTM;

IIPUMEHATb OCHOBHBIE OIEPALIMM MBICIUTEIBHON NEATEIIBHOCTU — AHAIU3 U

CHUHTE3, CpaBHEHHE, O000OIICHHE,CHCTeMaTH3aIINs, KJaccu(UKaIus, BBISBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBSI3¢d — JUISl M3yYCHHUs CBOMCTB BEHISCTB M XUMHUYCCKHX
peaKinii; CCTCCTBCHHO-HAy4YHBbIC METOJbI TIO3HAHUS — HAOJIOJCHHUE, H3MEPCHHE,

MO/JICJIUPOBAHUE, SKCIIEPUMEHT (PeaibHblll U MbICIeHHbI) TI0]T PyKOBOJICTBOM I1€/1arora,

CJIeI0BaTh IpaBUjiaM MOJIb30BaHUS XUMHYECKOW MOCYA0il U J1abopaTOpHBIM
o00Opy/IOBaHHEM, a TaK)Ke MpaBWIaM OOpAICHUS C BEIISCTBAMH B COOTBETCTBHUU C
WHCTPYKIMSAMU I10 BBITIOJHEHHIO JJA00PATOPHBIX XUMHUYECKHUX OIBITOB I10 MOJTYYCHHUIO U
cobupanuio Tra3000pa3HBIX BEIIECTB (BOJOPOJa W KHCIOPOJA), IMPUTOTOBICHHUIO
PaCTBOPOB C OMPEICIEHHON MAaCCOBOM JOJIEH pACTBOPEHHOIO BEIIECTBA;

IJIAHUPOBATH U MIPOBOJIUTh XUMHUYECKUE HKCIIEPUMEHTHI MO PACIIO3HABAHUIO
PacTBOPOB IIEJIOYEH W KHCIOT C TOMOIIBIO HHIMKATOPOB (JTaKMycC, ¢eHondTaIeHH,
METWJIOPAHXX U JIp.), TMOJATBEPKIAIOINIUX KAYEeCTBEHHBIM COCTaB HEOPTaHMYECKUX
BEIIECTB (KaueCTBEHHBICPEAKIIMHA HA HOHBI) MO PYKOBOJCTBOM IIe/Iarora.

9 KIJIACC

PAaCKpbIBATb CMBICJI OCHOBHBLIX XHMHUYCCKHUX MOHITHH. XUMHYECKHUI QJICMCHT,
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aToM, MOJIEKYJa, HOH, KaTHOH, AaHUOH, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIICHUSA, XUMHUYECKas pEeakuus,
XUMUYECKasi CBS3b, Meniogol 3¢gexm peakyuu,MOib, MOJSPHBIA 00BEM, PacTBODP;
AJEKTPOJUTHI, HEIIEKTPOJUTHI, INEKTPOJUTHUECKAS JTUCCOLMALINSA, PEAKIIMU HOHHOTO
oOMEHa, KaTaJlu3aTop, XUMuUuecKkoe pasHogecue, oopamumole U HeoOpamumvle peaKyuu,
OKUCJIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, OKUCIUTEIb, BOCCTAHOBUTEN b, OKUCIICHUE
1 BOCCTAHOBIICHHE, aJIOTpOIus, aM(pOTEPHOCTh, XUMHYECKas CBs3b (KOBaJIEHTHas,
WOHHAs, METaJUIMYecKasi), KpUCTANIMYECKasl PelIéTka, Koppo3us Memaslos, CHIA8bl;
cKOpocmb  Xumudeckou peakyuu, mpeaenbHo nomyctuMas konueHtpamus (I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHUX MOHATHH (cM. M. 1) u
MPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHUIT;

UCIIOJIH30BaTh 3HAKA M CUMBOJIBI ISl (DUKCALIMK PE3YJIHbTATOB HAOJIOICHHUM,
cocTaBjeHUs (POPMYJ BEIIECTB U YPAaBHECHUNW XUMUUYECKUX DPEAKIHUM, 3aMUCH JTaHHBIX
ycioBuit 3a1a4. Mcnonb3oBathk 0003HaueHus1, umeromuecs B [lepuoauueckoit cucteme u
Ta0IUIE PACTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJIEH B BOJIE JIJIsl BHITIOJIHCHUS 33 IaHUM.

ONpPEAEsATh BAJEHTHOCTh M CTENEHb OKHUCJICHUS XMUMHUYECKUX IJIEMEHTOB B
COEIMHEHUSAX Pa3IMYHOIO COCTaBa; MPUHAIJICKHOCTh BEHIECTB K OMNPEACIEHHOMY
KJIACCY COEJIMHEHUH C ONIOPOil Ha OTIPE/IeSICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIE; BUIbI
XUMHUYECKOW CBA3M (KOBAJICHTHasi, HWOHHAs, METa/UIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX; 3apsii MOHA IO XUMHUYECKOW (QopmMyse; xapakTtep cpeabl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun Kpucmaiiudeckou pewémku KOHKPemHo2o
geujecmea,

packpbiBaTh  cMmbIci  [lepuommueckoro  3akona JI.MI. MeHnneneeBa wu
JIEMOHCTPUPOBATH €T0 IIOHUMAHUE: ONUCHIBANDb U XAPAKMEPU308amb TAOIUIHYIO GOpMY
[lepuognyeckoil cUCTEMBl XUMHUYECKHX DJIEMEHTOB: pa3M4aTh MOHITHS «TJaBHas
noarpynna (A-rpymnma)» u «mnobounas mnoxarpynma (b-rpymma)», mansie U OOJbIINe
NIEPUOIBI; COOMHOCUMb 0003HAYEHUS, KOTOPBIE UMEIOTCS B MEPUOIUYECKON TaOIHIe, C
YUCJIOBBIMU XAaPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB H
3apsn sapa, o01ee Yucio JIEKTPOHOB U PACIpeIeNICHUE UX O JIEKTPOHHBIM CIIOSIM);
00bsCcHAMb 0011IHe 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMUYECKHX JJIEMEHTOB U
UX COCIMHEHUH B MpeieslaX MaJlbIX NEPHOJIOB U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XMMUUYECKHE  DJIEMEHTHI; HEOPraHWYECKHUE  BEIECTBa,;

XUMUYECKHUE peaklnu (MO YUCTY U COCTaBY y4acTBYIOIIMX B PEAKI[MU BEILIECTB, MO

TEIUIOBOMY 3P (deKTy, 1O H3MEHEHHUIO CTENeHEW OKHUCICHUS XUMHYECKUX

3JIEMEHTOB) C OMOPOW HA CXEMBI;

XapaKTEepU30BaTh (OMUCHIBATH) OOIME U CHEU(PUIECKHe XUMUICCKHE CBOHCTBA
BEILIECTB PA3IMYHBIX KIJIACCOB, MOATBEPXkKIas OMUCAHHE MPUMEPAMHU MOJIEKYJISAPHBIX U
VOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C ONOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS JJICKTPOJIUTHYECKON JUCCOLUMALMU KHUCIIOT, IIEJI0YEH U
COJICH; TOJIHBIE M COKpAUIEHHbIE YPABHEHUSI PEAKUU MOHHOTO OOMEHA; ypaBHEHUS
pEeaKunii, MOATBEPKAAIOMINX CYIIECTBOBAHUE TEHETUUECKOM CBSI3M MEXKY BEIIECTBAMU
Pa3JIMYHBIX KIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakiui
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MOCPEICTBOM COCTABIICHHSI JIEKTPOHHOTO OajlaHCa ATUX PEaKLUi;

IIPOrHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXXHOCTH IIPOTEKaHUsI XUMMYECKUX IPEBPALICHUNM IIOCIE IPEABAPUTEIBHOTO
00CYyXJIeHUS C TIearorom;

BBIYUCIIATD OTHOCHUTEIIBHYIO MOJICKYJISIDHYIO U MOJIIDHYXO MAacChl BEILECTB;
MacCOBYIO JIOJK0 XMMHUYECKOro 3jeMeHTa 1Mo (opMylie COSAHMHEHHs; MacCOBYIO JIOJIIO
BEILIECTBA B pAacTBOPE; IPOBOAUTHL PACUETHl 10 YPABHEHUIO XUMHUYECKON pEaKLUU C
OIIOPOY Ha aJrOPUTM;

CJIeI0BaTh MpaBWIaM I[OJIb30BAaHUS XMMHUYECKOM MOCynol u 1abopaTOpHBIM
o0opyAoBaHMEM, a Tak)Ke IpaBUjiaM OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBUHU C
MHCTPYKLMSIMU O BBIMOJHEHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHUIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOro rasa);

IIPOBOAUTH pPEAKLUU, MOATBEPKIAAIOIINE KAUYECTBEHHBIM COCTAB Pa3IMYHbIX
BEUIECTB: pPACMO3HAaBaTh OMNBITHBIM NYTEM XJIOpUA- OpOMHI-, HOAUA-, KapOOHAT-,
docdart-, cunukar-, cynbQar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHMS U MOHBI U3YUEHHBIX
METAJJIOB, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUUECKUX BELIECTB;

IIPUMEHATh OCHOBHBIE OIIEPALMA MBICIUTEIBHON JEATEIIbHOCTH — aHalIu3 U
CHHTE3, CpaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BBISIBJICHHE TPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUUI U3YYEHHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKLUN; €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — HA0JII0/IEHNE, U3MEPEHUE, MOIETTUPOBAHUE, IKCIIEPUMEHT (peabHbIN
" MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
Buapbl nesiteJibHOCTH
Ne HaumeHoBaHue pa3ae/ioB K I (undposrbie) 0GYHAIOLIMXCS © YUeTOM paGoueii
n/n U TeM MPOrpaMmbl Bcero OHT%O‘m’m’w p aKTﬁ“quK"e o0pa3zoBaTte/ibHbIE y DOIDAMMEL )I;OCHI/IT ;’Hm[
paooTsl paooTsl pecypchl porp
Pasznea 1.1lepBoHavasibHble XUMHYECKHE MOHATUHSA
BeicTpauBath pa3BEpHyThIE
MMACbMEHHBIC U YCTHBIE OTBETHI C
Xumusi — BaykHast 00J1acTh [EJTBI0 PA3BUTHS TTO3HABATEIBHBIX
€CTECTBO3HAHMS H BrbmaoTexa LIOK MOTHBOB, HallpaBJIEHHBIX Ha
11 . 5 0 https://m.edsoo.ru/7f4183 ’ .
MPaKTUYECKOU 7c MOJTY4CHUE HOBBIX 3HAHHH 110
JESITETFHOCTH YeTIOBEKa — XUMUHU, HEOOXOUMBIE IS
00BsACHEHUS HAOIIOIaEMBIX
MPOIECCOB U SIBJICHUIA.
Jnuanor, HanpaBJIECHHBIA HA
dhopmMupoBaHUEe TOHUMAHHS
BemectBa 1 xumuueckue Erbmioreka LTOK [IEHHOCTH HAyYHOTO MO3HAHUS
1.2 15 1 https://m.edso0.ru/7f4183 ’
peaxkuuu 7c Pa3BUTHS MUPOBO33PEHYECKUX
— MIPEJICTaBJICHUI O BEIlIeCTBE U
XUMHYECKOMN peakinu.
Wroro no pazgeny 20

Paznen 2.Bakneiilnme npeacTaBUTe I HEOPraHUYeCKUX BellecTB

becena, popmupyromas

Boznyx. Kucnopon. Brbmioreka [JOK HKOJIOTMUYECKH 1e1eco00pa3Hoe
2.1 6 0 https://m.edsoo.ru/7f4183
[TonsiTre 06 okcuagax 7 OTHOILIEHHE K MPUPOJE KaK
— HMCTOYHMKY JKU3HU Ha 3eMiIe.
bu6mmoreka [JOK Pemenne xumnueckux 3aaad,
2.2 Bonopox llowsrue o 8 0 https://m.edsoo.ru/7f4183 CBSI3aHHBIX C OKpYXKaroIen

KHUCJIIO0Tax U COJIAX

7c
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HaIpaBJICHHLIX HA TOBBIMICHUC
YPOBHS DKOJIOTMYECKON KYJIbTYPBI,
OCO3HaHMs INI00AJIILHOTO XapakTepa
AKOJIOTMYECKUX MPOOIIEM U IyTen
UX pEIIEeHUs TOCPEICTBOM METO/I0B
XHUMHU.

[IpoBeneHME XUMHUUECKOTO
AKCHEPUMEHTA C €TI0 PA3BUTHS
MHPOBO33PEHUECKUX
MPEJCTABICHUH O BEIIECTBAX U
XUMHYECKUX PEAKIUSAX,
COOTBETCBYIOIIUX COBPEMEHHYIO
YPOBHIO Pa3BUTHS HAYKH U
COCTaBJISIFOIIINE OCHOBY IS
MMOHUMAHHSI CYIIIHOCTH HAYYHOU
KApTUHBI MUpPa U NPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS TPUPOBL.

OcCHOBHBIE KJIACCHI bu6mmoreka [IOK
2.3 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COETMHEHNH 7c

Juarnor, HanpaBJICHHbI HA
(dbopMHUpOBaHHE FKOJIOTHUECKOTO
bubnuorexa [JOK MBIIJICHUS, Pa3BUTHE YMEHUSA
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ic M03HABATENIbHOM,
KOMMYHHUKATHUBHOW U COLIMATIBHON
MPAKTHKE.

Bopa. PactBopel. [lonsitue

2.4
00 OCHOBaHUAX

Wroro no pazgeny 30

Pazpnen 3.1lepuoanueckuii 3akoH u [lepuoanueckasi cucrema xumuuyeckux 31eMeHToB /. . MengeneeBa. Ctpoenne aromoB. XuMHYecKast
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaKIIUHN

[Iepuonnueckuii 3aK0H U bubmoreka IIOK becena, HanpaBneHHas Ha
3.1 [Tepuonnueckas cucrema 7 0 0 https://m.edso0.ru/7f4183 dbopMHpOBaHHE 1IEHHOCTHOTO
XUMHUUYECKUX DJIEMEHTOB /J[. /c OTHOUIEHUS K OTEYECTBEHHOMY
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N. Menpneneesa. Ctpoenue
aToma

KyJIbTYPHOMY, HCTOPUYECKOMY U
HAyYHOMY HAcJIeaUI0, TOHUMAHUIO
3HAYCHUS XUMUUECKOM HayKU B
JKU3HU COBPEMEHHOT'0 00IIECTBA.

XUMHYECKASA CBA3b.

Pemenne xuMuaeckux 3ajJa4,
HaITpaBJICHHLIX HA Pa3BUTUC
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9 KUIACC

Ne KosauyecTBo yacoB
DJIeKTPOHHbIE Buapbl nesiteJibHOCTH
HaumeHoBaHue
n 23716108 1 TeM K I (undposrbie) 00y4YaIUXCcs ¢ Y4eTOM
/ E OrDAMMDIL Bcero O;Tp OJLHBIE pﬁaKT“quK"e o0pa3oBaTe/ibHbIE paboueii mporpaMmsl
n porp PaboTel PadoOTRI pecypcsbl BOCIUTAHUS
Paspnen 1.BemiecTBo 1 XUuMHYeCKHE peaKIUH
BeicTpauBath
pa3BEPHYTHIE
MMUChbMEHHBIC U YCTHBIC
OTBETHI C LIEJIBIO
pa3BUTHUS
[ToBTOpEeHuE 1
o bubnuoteka [JOK ITO3HABATEJbHBIX
1. yriyOJieHue 3HAaHUH!
5 1 0 https://m.edsoo.ru/7f4la | MOTHBOB, HAPABJIEHHBIX
1 OCHOBHBIX Pa3/IeJIOB
636 Ha MMOJIy4CHHE HOBBIX
Kypca 8 Kiacca b
3HAHUN N0 XUMUH,
HE0OXO0UMBIE 115
00bsCHEHUS
HaOJI0JaeMbIX MPOIECCOB
U SIBJICHUU.
Jnuanor, HanpaBJIeHHbIN
Ha popMUpOBaHUE
MOHUMAaHHUSI IEHHOCTH
1 OcHoBHBIE bu6mmoreka [IOK Hay4YHOTO MO3HAHUS,
5 3aKOHOMEPHOCTHU 4 0 0 https://m.edsoo.ru/7f4la | pa3BUTHA

XUMHNYCCKHUX peaKquI

636

MHPOBO33PCHUYCCKUX
HpeI[CTaBJ'IeHI/Iﬁ 0
BEILIECTBE U XUMHUUYECKOM
PCaKnunu.
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Perenne XxuMu4ecKux
3a/a4, HaIpaBJICHHbBIX Ha
pa3BUTHE UHTEPECA K
00Yy4YEHUIO U MMO3HAHHUIO,

DNEeKTPOTUTHYECKAs
P bubmuoreka [JOK dbopMupoBaHUe
1. JTUCCOLIMAIS.
8 https://m.edsoo.ru/7f4la | 0OCO3HAHHOI'O OTHOIIECHHUS
3 XUMHUYECKUE PEaKIIUU B
636 K IIPO(HECCHOHATEHOMY
pacTBOpax
BBIOOPY M MPOJIOJIKEHUIO
00pa3oBaHus C yUeTOM
JTUYIHOCTHBIX HHTEPECOB U
CIOCOOHOCTEN K XUMUM.
Hroro no pazneny 17

Paznen 2.HemeTasIbl 1 UX COCANHEHUSA

becena, popmupyromas
HKOJIOTHYECKU
1eaecooopasHoe
OTHOUIEHHE K MPUPOJIE
KaK UICTOYHHKY KH3HU Ha
3emiie, 0OCO3HAHHUE

OO6mras xapakTepucTuKa bubnuorexa [JOK
2. LIEHHOCTH COOJIIOAECHUS
XUMUYECKUX JIEMEHTOB 4 https://m.edsoo.ru/7f41a
1 paBuJ1 OE30TaCHOTO
VIIA-rpynmsl. ["anoreHs 636
MOBEJICHUS TTPU
oOpaleHuu ¢
BEILIECTBMH, a TaK )K€ B
CUTYaIUX, YTPOXKAIOIIUX
3JI0POBBIO U KU3HH
JIIoaeH.
OO6mras xapaKTepucTUKa Pemenne xumuyeckux
2 P P bubmuorexa [JOK
. XUMUYECKUX DJIEMEHTOB : 3aJ1a4, HAaIIPaBJICHHBIX Ha
N 6 https://m.edsoo.ru/7f41a
2 VIA-rpynnel. Cepa u e€ pa3BUTHE CIOCOOHOCTH

COCAMHCHU A

636

MPUMCHATH 3HAHUS,
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[10JIy4aeMbl€ IIPU
HN3YUCHUH XUMUH.
OO6cyxnenue
rJI00aJIbHOTO Xapakrepa
9KOJIOTUYECKHUX TTPOoOIIEM.

OO01as XxapakTeprucTUKa

Pemnrenue xuMuuecKux
3a/1a4, HAIPABJICHHBIX HA
pa3BUTHE CIIOCOOHOCTH

bubmmorek K MIPUMEHSTh 3HAHUSA
2. XUMUYECKUX DJIEMEHTOB Omzorexa LIO p ’
7 https://m.edsoo.ru/7f4la | noxy4aeMble pU
3 VA-rpynmsl. A3oT,
636 HU3y4YEHUU XUMUH.
dhocdhop u ux coenMHEHUS
OO6cyxneHue
rJ100abHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM.
Huanor, hbopmupyronui
OCO3HaHHE LIEHHOCTU
OO1as XxapakTepucTuKa ’KU3HU, OTBETCTBEHHOTO
2 XUMHYCCKHUX DJIEMEHTOB bu6mmoreka [IOK OTHOIIEHUSA K CBOEMY
4' [VA-rpynnsl. Yriepoa u 8 https://m.edsoo.ru/7f4la | 370pOBbBIO, YCTAHOBKH Ha
KpEMHUH U HX 636 3JI0POBBI 00pa3 KHU3HHU,
COEIMHEHUS OCO3HaHUE MOCIEACTBHMA
Y HEMPUATHE BPEIHBIX
MIPUBBIYEK.
Wroro no pazgeny 25

Pa3zgen 3.MeTaiibl M HX COeTHHEHUSA

OO01me cBoUcTBa
METAILIOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

['pynmneiBas padoTa,
MOBBIIIAIONIAS HHTEPEC K
PAaKTUYECKOMY
U3y4eHHIO npodeccuii u
TpyZa pa3IudHOTO poJa,
yBa)KE€HHE K TPYAY U
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pe3ynbTaTam TpyAOBOI
JIEITEILHOCTH, B TOM
YHCJIe Ha OCHOBE
MIPUMEHEHHUS
MPEIMETHBIX 3HAHUM 110
XUMUH.

NN

Baxneiiie MmeTajuibl 1
UX COEOUHEHUS

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

I'pynnbiBas paboTa,
MOBBILIAIONIAS] HHTEPEC K
MPAKTHYECKOMY
M3YYEHHI0 Mpodeccuii u
TpyZAa pa3aIudHOro poja,
YBa)XKEHUE K TPYAY U
pe3yabTaram TPyJI0BOM
JESITEIbHOCTH, B TOM
qrclie Ha OCHOBE
MPUMEHECHHUS
MPEIMETHBIX 3HAHUM 110
XUMUH.

Hroro no pazneny

20

Pa3znen 4. Xumus 1 oKpy:Kaomasi cpeaa

-

BemectBa u MaTcpHralibl B
JKHM3HH 4YCJIOBCKaA

bubnuorexa [JOK
https://m.edsoo.ru/7f41a
636

becena, hopmupyromas
HKOJIOTUYECKU
1esIecooopa3Hoe
OTHOILICHHUE K TPUPO/IC
KaK UCTOYHHKY JKU3HU Ha
3emJie, 0CO3HAHHE
[EHHOCTU COOTIOACHUS
npaBui 0€30MacHOTO
MOBEICHUS TIPU
obparieHuu ¢
BEIIIECTBMHU, a TaK K€ B
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CUTYaLUsX, YTPOKAIOLIUX
3JI0pPOBBIO U )KU3HU
mozaei. O6cyxnenne
BOIIPOCOB, CBSI3aHHBIX C
OKpYKarollen MpUpPOIHON
Cpeno, Uil HOBBIIIEHUS
YPOBHSI 3KOJIOTUUECKOM
KYJIbTYpbI, OCO3HaHUS
rJ100aJIbHOTO XapakTepa
HKOJIOTMUYECKUX MPOOIEM
Y ITyTE€W UX PEIICHMUS.

Wroro mno pazueny 3
bu6moreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

» Xumus, 8 kiacc/ Kysznenoa H.E., Tutosa .M., I'apa H.H., Akiinonepnoe
obmectBo «M3aatenscTBO «IIpocBenieHne»

» Xumus, 9 knacc/ ,Kysunenona H.E., Turosa .M., I'apa H.H. Akiimonepnoe

obmectBo «M3narensctBO «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

AxmetoB M.A., I'apa H.H.Xumus: 8 knacc: Mmeroanueckoe nocodue. - M.:
Benrana-I'pad, 2014

AxmeroB M.A., I'apa H.H. Xumus: 9 xknacc: Meroauueckoe mocodue. - M.:
Benrana-I'pad, 2014

Kysnenosa H.E., JIEBkun A.H. 3agaunuk no xumuu: 8 kiacc. - M.: BeHrana-
I'pad, 2021

Kysuenona H.E., JIéBkun A.H. 3agaunuk no xumuu: 9 knacc. - M.: Bentana-
I'pad, 2021

Turosa .M., EBcradpeBa E.. Xumus: HaBepcThIBaeM YIyIICHHOE:

nuaakTHaIeckue Marepuansl: 8-11 kimaccel. - M.: Berrana-I'pad, 2007.
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