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HOACHUTEJIBHAA 3AIINCKA

PabGouas mnporpamMma 1o XUMHUU Ha YpPOBHE CpeaHero oobimero oOpa3oBaHUs
paspaborana Ha ocHOBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBaHuU
B Poccuiickoit ®exneparuu», TpeOOBaHMM K pe3ylbTaraM OCBOCHHUS (eaepanbHO
oOpa3zoBaTelbHON  MporpaMmbl  cpenHero  obmero  oopazoBanusi(@OIl  COO),
npeJcTaBiieHHbIX B DefepalibHOM rocyaapcTBeHHOM obOpasoBarenbHoM crangapte COO, c
yaérom Konnenmuu npemnojaBanus y4eOHOro mpenMera «XuMHUS» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit ®enepanniu, pean3yOUMX OCHOBHbIE 00pa3oBaTelbHbIE
MPOrpaMMbl, U1 OCHOBHBIX IOJOKEHUN «CTpareruu pa3BuTHsA BOoclUTaHUS B Poccuiickoit
®deneparuu Ha niepuon a0 2025 roxa» (Pacnopsbkenne [IpaBurensctBa PO ot 29.05. 2015
Ne 996 - p.).

XuMHsI Ha YPOBHE YINIYOJIEHHOIO HW3Y4YEHUs 3aHMMAEeT Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOro oOpa3zoBanus ydammxca 10-11 kmaccoB. M3yuenue mnpeamera,
peainzyemMoe B YCIOBHSX AuGGhepeHIIMPOBAaHHOT0, NPOGUILHOIO O0y4YeHHUs, MPU3BAHO
o0ecreyuTh 0011e00pa30BaTEIbHYI0 W OOIIEKYJbTYPHYIO IOATOTOBKY BBITYCKHUKOB
IIKOJIBI, HEOOXOAUMYIO I afanTaliuu UX K OBICTPO MEHSIOIIMMCS YCIOBHSM >KM3HU B
collMyMe, a TaKXke Uil NPOAODKEHUS OOydeHHs B OpraHuzaiusx MnpodecCroHaIbHOrO
00pa30BaHus, B KOTOPBIX XUMHUSI SIBJISIETCS OJTHOM M3 TPUOPUTETHBIX AUCITUTLINH.

B mporpamMe mo XxuMum Ha3zHadeHHE mpeaMera «XUMUS» TOTydaeT MOAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBMM € OCHOBonosararomumu nonoxenusmu @I'oC COO o
B3aMMOOOYCIIOBIEHHOCTH II€JIeH, COJepKaHUs, Pe3ylbTaToB OOydeHUss U TpeOOBaHMN K
YPOBHIO TOATOTOBKM BBIMYCKHUKOB. CBHUAETENBCTBOM TOMY SIBIISIFOTCS — CIEAYIOIIUE
BBITIOJTHAEMBIC TTPOTPAMMOM 110 XUMUH (QYHKIIAN:

e HH(OpPMALMOHHO-METOAMYECKAs, peaNu3alusi KOTOpOoll oOecrneuynBaeT MOJydYeHHE
NPEJICTaBIICHUs O LIENSAX, COAEpKaHuM, OOIIel CTpaTeruu oOy4eHHsl, BOCIIUTAHUS U
pa3BUTHS  OOydYaromMXcsl CpeACTBAaMH TpeaMeTa, HW3y4aeMOoro B  paMKax
KOHKPETHOTO Mpoduis;

e OpPraHU3AlMOHHO-IUIAHUPYIOIIAs, KOTOpas  IPEeayCMaTpUBAET  OMpPEIECICHHUE:
NPUHIMIIOB CTPYKTYPUPOBAHUS W TIOCJIEIOBATEIIBHOCTH M3Y4YEHUS Y4E€OHOro
Marepuasna, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTEPUCTUK; MOAXOIOB K
(GhOpMHUPOBAHUIO COJEPIKATEITLHON OCHOBBI KOHTPOJS W OIEHKH OOpa30oBaTEIbHBIX
JOCTIDKEHUM OO0YyYalomMXCcs B paMKaxX HMTOTOBOM arrtecTanumd B (OpME €AHMHOTO
roCyJapCTBEHHOT O AK3aMEHA 10 XUMHUH.

[Iporpamma a1 yriyOa€HHOIO U3YyYEHUS] XUMUM:

e YCTAHaBIMBACT WHBAPUAHTHOE IMIPEIMETHOE COJEpKaHue, o00sA3aTeIbHOE IS
U3y4EHUsT B paMKaX OTIENbHBIX Mpoduiell, mperycMarpuBaeT paclpeieseHue U
CTPYKTYPUPOBaHME  €ro IO  KJaccaM,  OCHOBHBIM  COJEpXKaTelbHbIM
JUHUAM/pa3fienaM Kypcea;



e JAaéT MpUMEpPHOE paclpeleseHue Yy4yeOHOro BpPEMEHM, PEKOMEHAYEMOro s
U3YYEHUSI OTJEIbHBIX TEM;

e TMpeaiaraeT NPUMEPHYIO TOCIEAOBATEIIBHOCTh M3yUCHUS Y4eOHOro MmaTepuana ¢
YYETOM JIOTUKH IOCTPOEHUS KYPCa, BHYTPUIIPEAMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

e JAéT METOAMYECKYI0 MHTEpIpPETaluuI0 LeJlNed W 3aJa4 M3y4eHUs NpeaMera Ha
yrayOJ€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIIHETO
obmiero  oOpa3oBaHMs,  COJEPKATEIbHOW  XapaKTEPUCTUKH  IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHUS] OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl CPEIHETO OOIIEro
oOpa3oBaHusl (JIMUHOCTHBIX, METANPEAMETHBIX, MPEAMETHBIX), a TAKXKE C Y4ETOM
OCHOBHBIX BHJIOB y4€OHO-II03HABATENbHBIX JIEUCTBUI 00YyYaIOLIErocs Mo OCBOEHUIO
COJIEpKaHus IpeaMeTa.

I[Io BceM Ha3BaHHBIM MO3MLUAM B TMPOrpaMME IO XHUMHH MPETyCMOTPEHA
PEEeMCTBEHHOCTh ¢ OOYyYEHHEM XUMHUU HAa ypOBHE OCHOBHOIo 00I1ero oOpaszoBanus. 3a
mpenenaMyd  yCTaHOBIIEHHOM TMPOTrpaMMON MO XHMHH 005S3aTenbHOM (MHBApUAHTHOMN)
COCTaBJISIIOIIEH cofiepkaHusl yueOHOro nmpeamera «XuMus» OCTaETCs BO3MOXKHOCTh BbIOOpa
€ro BApHUATHBHOM COCTaBJAIONIEH, KOTOpas JOJKHA OIPEAEHATbhCS B COOTBETCTBUU C
HaIpaBJICHUEM KOHKPETHOTO Mpodusis 00ydeHusl.

B coorBerctBun ¢ koHuentyanbHbiMu nonoxeHuamu PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro W yriiyOJIEHHOro YpoBHEeW B cucreme auddepeHInpoBaHHOTO
oOydeHHs] Ha YpOBHE CpEAHEro oOIiero oOpa3oBaHUS XUMHUSL Ha YPOBHE YIIIyOJIEHHOTO
M3y4YCHHUS] HAIpaBJIeH HAa pEAlNU3alUI0 IPEEMCTBEHHOCTH C MOCIEAYIOUIMM 3TaroM
MOJIYYEHUsS] XUMHUYECKOr0 OO0pa3oBaHUs B paMKax H3YUEHHs CIEHHUABHBIX €CTECTBEHHO-
HAy4YHbIX M  XUMHYECKUX JUCIMIUIMH B By3aX UM  OpraHM3alusX CpPEIHEro
npodeccuoHaibHOrO0 oOpa3zoBaHus. B 3Toil cBsi3u wu3ydeHue mnpeamera «XHUMHS»
OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pACIIMPEHHE M YriayOJIEeHWE TEOPETHUYECKON U
MPAKTUIECKON TOTOTOBKU 00YJAIOIITUXCSI, BRIOPABIINX ONPeNeI¢HHbBIN Tpoduiis 00ydeHus,
B TOM YHCJIE C MEPCIEKTUBOM MOCIEAYIOUIEr0 MOIYYCHUS XUMHUYECKOro oOpa3oBaHUs B
opranuzanusx mnpodeccruonanbHoro obpaszoBanus. Hapsny c¢ stuMm, B cBere TpeOOBaHMI
OI'OC COO x mnaHUpyeMBIM pe3ylibTaTaM OCBOCHUs (QenepanpbHO 00pa3oBaTEIbHOM
MpOorpaMMbl CpeAHEro o0IIero o0pa3oBaHusl U3ydeHUEe IpeaMeTa «XUMHUsD») OPUCHTUPOBAHO
TaKK€ Ha pEIICHHE 3a/Ja4 BOCIHUTAHUS U COLMAIBHOIO Pa3BUTHUS OOYy4alOIIUXCS, Ha
dbopMHpOBaHWE Y HHUX OOIIEMHTEINIEKTYAIbHBIX YMEHUN, YMEHHWH palroHaIu3aluu
y4e0HOTO Tpyaa u 0000IIEHHBIX croco0oB NeATENbHOCTH, UMEIOIIUX
MEXKIUCUUTUIMHAPHBIN, HAANPEAMETHBIN XapaKTep.

CocraBnstoliuMu nipeaMera « XUMHUs» Ha YpOBHE YTIyOJEHHOTO M3YUYEHUS SIBISIOTCA
yrayonénuusie Kypebl — «Oprannueckas xumusi» u «O01as u Heopranudeckas xumus». [1pu
OTIPEICIICHUH TIOJIXO0/IOB K OTOOPY U CTPYKTYPHOM OpPraHU3alliU COACPIKaHUS ITHX KypCOB B
IIpOrpamMme Mo XMMHUHU 338 OCHOBY NpUHATHI nonoxeHus ®I'OC COO o paznuuusix 6a30BOro
U yriyOJIEHHOTO YPOBHEUM M3yUEHUS MpeaMeTa.



OcHoBy coznepxaHusi KypcoB «Opranudeckass xumusi» u «OO0mas 1 HeopraHudeckas
XUMUS» COCTaBJSIET COBOKYIIHOCTh NPEIAMETHBIX 3HAHUM M YMEHUH, OTHOCALIUXCS K
0a30BOMY YPOBHIO HM3yY€HHs NpeIMeTa. JTa CUCTEMa 3HaHUU IOJIy4aeT ONpeAenEéHHOEe
TEOPETUYECKOE OMOIHEHUE, MO3BOJIAIONIEE OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJBIINI
00bEM (hakTONOrMueckoro marepuana. Tak, Ha yrayOJa€HHOM ypOBHE HM3Y4YE€HMs MperMeTa
obecrieueHa BO3MOXKHOCTb 3HAUUTEIBHOIO YBEIMYEHHs] 00bEMa 3HAHUH O XMUMHUYECKUX
AJIEMEHTaX M CBOMCTBAaX WX COEJUHEHUH HA OCHOBE pACIIUPEHUS U  YIIIyOJIeHHS
MIPEACTABIICHU O CTPOCHUM BEIIECTBA, XUMUYECKON CBS3U U 3aKOHOMEPHOCTSIX IPOTEKAHHUS
peakiui, pacCMATPUBAEMBIX C TOYKM 3PEHMS XMMHYECKOM KUHETUKU U TEPMOIMHAMUKHU.
N3yuenne nepuogudeckoro 3akoHa u Ileproanyecko CHCTEMBI XMMHUYECKUX DJIEMEHTOB
0a3upyercs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABIECHUAX O CTPOCHUU aTOMa.
XuUMHYECKasi CBSI3b OOBACHSETCS C TOYKU 3PEHHUS] DHEPreTMUEeCKMX H3MEHEHWH mnpu eé
00pa30BaHUM M pa3pyLICHUM, a TAaK)KE€ C TOYKU 3PEHHMsS] MEXaHU3MOB €€ 0Opa3OBaHUS.
N3ydenne TUMOB peaknuii  JomojHsAeTCS  (OPMHUPOBAHMEM  MPEACTABICHUN 00
ANEKTPOXUMHUYECKUX MPOLECCAX U AIEKTPOJIIM3E PACIUIaBOB U paCTBOPOB BellecTB. B kypce
OpPraHWYECKOM XUMHUHM TpPU PACCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTU COEIUHEHUI
ynensercst ocoboe BHUMaHHUE BOMpocaM 00 3JEKTPOHHBIX 3PQeKTax, O B3aUMHOM BIIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEAKLIUM.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha CO/IEPKAHUE KYPCOB XMMUHU YTIyOJIEHHOTO YPOBHS
U3y4EHUsl JJI KJIACCOB ONpENeNEHHOro npoduist (IVIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JOIMOJHEHWM K OOIed cucTeMe MPEeIMETHBIX 3HaHUM) OKa3bIBAIOT BIIMSHHUE
CMEXHBIE NpeaMeTsl. Tak, HampuMep, B COAEpKaHWM IpEeAMETa U1 KIIACCOB XUMHKO-
¢usnueckoro npodusst 60JbIIOe 3HaYEeHUE OYIyT UMETh AIEMEHThI Y4eOHOI0 MaTepuaia mo
obmei xumuu. [lpym u3ydeHuM npeaMmera B JaHHOM Cilydyae akLEHT OyJeT chenaH Ha
OOIIHOCTh METOJIOB MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUN B XUMHH U B (PU3HUKE: AaTOMHO-
MOJIEKYJISIpHasi Teopusi (MOJIEKYJsIpHas Teopust B (hM3HKE), 3aKOHBI COXpPaHEHHUS MacChl U
DHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJEKTPOJIN3A, MPEACTABICHUS O CTPOEHUWU BEUIECTB U
Ipyroe.

B To e BpeMs B coiep)KaHUM MpeAMeTa A KJIacCOB XMMMKO-OMOJIOTHYECKOTO
npodwuiast OonbIIMK yaenbHBIA Bec OydeT MMeTh opraHudeckas xumus. B stom ciydae
IPEJOCTABISAETCS. BO3MOXKHOCTh JJIsi 0ojiee OOCTOATEIBHOIO PACCMOTPEHUS] XMMMUYECKOH
OpTraHM3alUU KJIETKU KaK OMOJIOrMYeCKON CHCTEMBI, B COCTaB KOTOPOU BXOISAT, K MPUMEDY,
TaKle CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIUMUABI, OCTTKU, YTIEBObl, HYKICHHOBbIE KUCIOTHI U
npyrue. llpu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX IPEIACTABUTENIENM OCHOBHBIX KJIACCOB
OpPTaHUYECKUX BEIIECTB CIIYKaT OCHOBOM JJIsl M3Y4YEHHUS CYIIHOCTH IIPOLIECCOB (POTOCUHTE3A,
JbIXaHUs, TUIIECBAPEHUS.

B mane ¢opmupoBaHHs OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOCHHS OOILEHAYYHBIX
METOZOB IIO3HAHUSA W OIbITA IPAKTUYECKOIO0 INPHUMEHEHUsS HAyYHBIX 3HAHUM H3y4YECHHE
npeaMera «XUMHUS» Ha YriayOJE€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3SIX C
y4eOHBIMU MpeIMETaMH, BXOISIIMMU B COCTaB NpeaMeTHbIX obnactelt «EcTecTBeHHO-
Hay4YHbIE TIpeIMeThI», «MaTtemaTuka u uapopmaTuka» u «Pycckuit i3Ik U TUTEPATYPAY.



[Ipu u3yuenuu yuyeOHOTro npeamera «XuMUs» Ha yriyOJEHHOM YpOBHE TakkKe, KaK Ha
YpPOBHE OCHOBHOIO M CpeaHero olmiero obpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadei
MEPBOCTENIEHHOW 3HAaYUMOCTH SBJIAETCS (DOPMUPOBAHME OCHOB HAYKH XMMHUHU Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, INPAKTUYECKON JAESITENIbHOCTH YeJIOBeKa M OJHOTO U3
KOMITIOHEHTOB MHUPOBOW KyJbTYphl. Pemienuwe 5Tod 3agaur Ha yriyOJE€HHOM YpOBHE

HU3YUCHUS IPCAMCTA IIPCAIIoJIaracTt pCajain3aluio TaKUX ueneﬁ, KakK:

dbopMupoBaHue  TPEACTaBICHUN: O  MaTepuaJbHOM  €OUHCTBE  MHpA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBIICHUM MPUPOIbI, O MECTE XUMHUHU B CUCTEME
€CTECTBEHHBIX HayK M €€ Benylledl poiu B OOECIEYEHHH YCTOWYUBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH MPOOIEM SKOJOTUYECKON, SHEPTETHUECKON W THIIEBOM
0€30MacCHOCTHU, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPUAJIOB, HOBBIX
HUCTOYHUKOB DSHEPryUU, B OO0ECIEYEHUU pPaIlMOHAIBLHOIO MPHUPOAOIOIL30BaHUsA, B
GbopMHUpPOBAaHUM MHPOBO33PEHHUSI W OOIIed KyJIbTyphl UEJIOBEKa, a TakkKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO M TMPUPOIHOMN

cpene;

OCBOCHHE CHCTEMBI 3HAHHMHU, JICKAIINX B OCHOBE XHMMHYECKOHM COCTABIISIONICH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa: (PyHIaMEHTAJbHBIX MOHSATHUN, 3aKOHOB U
TEOpUN XUMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJIMOJIEKYJIIPHOM, 0
TEPMOJIMHAMHUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKUX
peakIuid, 0 XUMHUYECKOM pPAaBHOBECHH, PacTBOpax M JAMCIEPCHBIX CHUCTEMax, 00
00X HAYYHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHrue y OOYyYalOIIMXCS OCO3HAHHOTO IOHMMAaHWsA BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHYECKHUX 3HAHUM JIsi OOBSICHEHMSI KIIOYEBBIX HJEH U Mpodiiem
COBPEMEHHOW XUMUH, IJi1 OOBSICHEHUS W MPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHUPOJY; TPAMOTHOI'O peUIeHHUs TPoOJeM, CBS3aHHBIX C
XAMHUEW, TPOTHO3ZUPOBAHUS, aAHAIM3Aa U OIEHKA C TMO3ULIHUM HKOJOTHYECKOH
0€30MacHOCTH TOCJIEJICTBUIA OBITOBOW U  TMPOU3BOACTBEHHON JIEATEITHHOCTHU
YEIOBEKAa, CBA3aHHOM C XUMHYECKHUM MPOU3BOJICTBOM, MCIIOJb30BAHUEM U
nepepaboTKOM BEIIECTB;

yIiyOJIeHHE TPEACTAaBICHUM O HAy4YHBIX METOAaX MO3HAHMs, HEOOXOAUMBIX IS
npuoOpEeTeHUsT YMEHUM OpPUEHTHPOBATHCS B MHPE BEIICCTB M OOBICHEHUS
XAMUYECKHUX SBJICHUN, UMEIOIIUX MECTO B MPUPOJAE, B MPAKTUUECKOUN JIESITEIBbHOCTH
1 IIOBCEIHEBHOU KU3HMU.

B muane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX (DYHKIIUN
LEJIOCTHOM CUCTEMBI CPEAHEro 001ero 00pa3oBaHus MPU U3YYEHUH MpeaMeTa «XUMUs» Ha
yrayOiaE€HHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TAKKUE LIETU U 3a]1a4M, KaK:

BOCIIUTAaHUE YOEKJIEHHOCTH B ITO3HABAEMOCTH SIBJICHUW TNPUPOABI, YBAKECHHUS K
MpoIleCCy TBOPYECTBA B OOJIACTH TEOPETUUYECKUX U MPHUKIAJHBIX UCCIEIOBAHUN B



XUMUHU, (OopMUpPOBaHME MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIUU K OOYYEHHUIO U MO3HAHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCTINTAHUIO HA OCHOBE YCBOEHHS O0IIEUYEIIOBEUECKIX [IEHHOCTEMH;

e pa3BUTHE I[IO3HABATEIIBHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX M  TBOPYECKUX
crocoOHoCcTeN o0ydaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIIBHOTO OTHOILIECHUS K
caMo0Opa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIICUTHOW
npodeccroHaabHOM 1 00IIECTBEHHOMN e TENHbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B 3JJ0POBOM 00pa3e *KU3HHU;

e (opMHpOBaHHE YMEHHH M HABBIKOB Pa3yMHOTO NPUPOJONOIb30BaHUS, pPa3BUTHE
SKOJIOTHYECKOM  KYJbTYpbl, MpPUOOpPETEHUE OmbITa  OOLIECTBEHHO-IIOJIE3HOM
9KOJIOTUYECKOH 1eATENbHOCTH.

OO0miee 4yuCIO0 YacoB, MPENYCMOTPEHHBIX I M3YYCHUS XUMUHM Ha YriyOJICHHOM
ypOBHE cpenHero obmiero oOpaszoBaHus, cocrabisier 136 wacoB B 11 kmacce (4 daca B
HEJIENO).



COJEPXAHUME OBYYEHUA

11 KJIACC

Teoperuueckne 0CHOBbI XUMUM.

AtoM. CocTtaB aTOMHBIX sigep. XuMuueckuid »sneMeHT. WM3orombel. CrpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC UHCIIA. DHEPTETUUECCKUE YPOBHH U TTOTYPOBHH.
AtomHuble opOutanu. Kimaccubukanus XUMHUECKHX 3JIeMEHTOB (s-, P-, d-, f-ajaemeHThI).
Pacnipenenenue 3JEKTPOHOB IO aTOMHBIM OpOUTAsIM. OJIEKTPOHHBIE KOH(PUTYpaIlUU
aTOMOB DJIEMEHTOB TIEPBOTO—YETBEPTOTO TIEPHOJOB B OCHOBHOM H BO30OYXKIEHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOHPUTYpAITUH HOHOB. DJIEKTPOOTPUIATEITLHOCTb.

ITepuonnueckuit 3akoH u Ilepumomuueckas cucrema XuMuU4ecKux sieMeHToB J[.U.
MenpeneeBa. CBsizb NEPUOAMYECKOro 3akoHa U Ileproandeckol CUCTEMbl XUMHYECKHUX
AJIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMUYECKUX DJIEMEHTOB U OOpa3yeMbIX MUMHU MPOCTHIX U CJIOXKHBIX BEIIECTB IO
rpyIIaM U nepuojaM. 3HaueHue nepuognyeckoro 3akona /(.M. Menaeneesa.

XuMHUYecKast CBSI3b. BUIbl XUMHUUECKOHN CBSA3U: KOBAJICHTHAs!, HOHHAS, METAJINYECKASI.
MexaHnu3Mbl 00pa30BaHMS KOBAJICHTHOH CBS3M: OOMEHHBIM M JOHOPHO-AaKIIECIITOPHBIN.
OHepruss U JyuHa CBsi3U. [lonspHOCTH, HANPaBIEHHOCTh U HACBHIIIAEMOCTh KOBAJEHTHOU
cBs3u. Kparnsie cBs3u. BogopoaHas cBsizb. MeKMOJIEKYISIPHBIEC B3aUM OJICUCTBUS.

BajieHTHOCTH M BaJleHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b AJIEKTPOHHON CTPYKTYpHI
MOJIEKYJI C UX F€OMETPUUYECKUM CTPOEHUEM (Ha MPUMEPE COEAMHEHHI 3JIEMEHTOB BTOPOIO
nepuoa).

[IpencraBnenne o0 KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarelb, JIMTaHIbl. 3HAYEHHE KOMIUIEKCHBIX coequHeHui. [lonstue o
KOOPAWHAIMOHHOW XUMUHU.

BeniectBa MONEKYJIAPHOTO M HEMOJIEKYJISIPHOIO CTPOCHMS. THUIIBI KPUCTATIITUYECKUX
pemETOoK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o gucnepcHbix cucremax. Mcerunnbeie pactBopel. IIpeacraBienue o
KOJUTOMJIHBIX pacTBopax. CrocoObl BbIpaKEHUsI KOHLIEHTPALIMK PACTBOPOB: MAcCOBas JOJIst
BEIIECTBA B PACTBOpPE, MOJSApHAs KOHUEHTpaiusa. HachlllleHHblE W HEHACHIIICHHBIE
pPacTBOpPBI, paCTBOPUMOCTh. Kpucraminoruaparsl.

Knaccuduxaiuys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB. TpuBHAIbLHBIC HA3BaHUS
OT/CJIbHBIX TPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XUMHUECKUX peakUuid B HEOPraHMYECKOW M OPraHUYeCKOM XHMHH.
3aKOH COXpaHEHMsSI MacChl BEIIECTB; 3aKOH COXPAHEHUS W NPEBPALICHUS SHEPTUU MpPH
XUMHYECKUX peaknusix. TeroBbie 3¢G(HEKTh XUMHUYECKUX peakiuil. TepMoxumudeckue
YpaBHEHHS.

CKopoCTh XUMHUYECKOM peakiuu, €€ 3aBUCUMOCTh OT pa3UyHbIX (PaKTOpOB.
I'oMoreHHbI€ 1 reTeporeHHble peakuu. Katanus u kataau3aTopsl.

OOparumple W HEOOpaTHMbIC peakiMu. XuMU4Yeckoe paBHoBecue. KoHcTaHnTa
XUMHYECKOTO paBHOBeCHUSA. DPAKTOPHI, BIHSIOIIME HA MOJOKECHUE XUMUYECKOTO PAaBHOBECHS:



TEMIIEpATypa, JaBJICHUE U KOHUEHTPALUH BEUIECTB, YYaCTBYIOIUX B peakuuu. [Ipunnun Jle
[TaTenpe.

OnekTponutnyeckass gucconuanus. CuibHble W cia0bie 3JeKTpodauThl. CTeneHb
mucconmanu.  Cpeaa BOAHBIX  PAacTBOPOB:  KHUCJIOTHasi, HEWTpasibHas, IIEI0YHAs.
Bonopoansiit mokazarens (pH) pactBopa. ['maponus coneid. Peakiiun noHHoro ooMeHa.

OKuCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CteneHb OkKHcieHUs. OKUCIUTENb U
BOCCTAHOBUTENb. [Iporiecchl OKHUCIIEHHS W BOCCTAHOBJIEHUS. BakHeHlne OKUCIUTENH U
BOCCTAHOBUTEIU. MeToa d3JeKTpOHHOro OaniaHca. DJEKTPOJIM3 PacTBOPOB U PacCIlJIaBOB
BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHUS! BEUIECTB U WX MPEBPAIICHUMN: pa3lI0KECHUE
MEePOKCHUJIa BOJOPOAAa B MPUCYTCTBUHU KaTaau3aTropa, MOAEIN KPUCTALIUYECKUX PEIIETOK,
MPOBEJICHUE pPEaKIMi HOHHOTO OOMEHa, OIpejeleHrue Cpeabl PacTBOPOB C IOMOIILIO
MHINKATOPOB, U3YUYCHUE BIUSHUS PA3IMUHBIX ()aKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINU
Y TIOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckast xXumusl.

[Tonoxenne HemeraiuioB B Ilepuoamyeckoin cucreme Xxumudeckux d3yemeHtos J[.U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI MX aTOMOB. DU3MYECKHE CBOWCTBA HEMETAILIOB.
AnoTpornusi HeMETaIOB (Ha IpUMepe KUCIopoa, cepsl, hocdhopa u yriaeposaa).

Bonopon. Ilonydyenue, puzndeckue 1 XMMUYECKUE CBOMCTBA: PEaKIIMKU ¢ MeTaulaMU U
HEMETAJIJIaMU, BOCCTAHOBUTENbHBIE CBOWCTBA. [ napuabl. TOMIMBHBIE JIEMEHTHI.

["amorensl. Haxoxenue B mpupojie, CriocoObl MoinydeHus, GU3ndeckrue 1 XUMUYECKHe
CBOMCTBA. | 'aioreHoBo1opoAsl. BaxkHeuIne KUCI0pOaACOAEPKAIINE COEAUHEHUS TAIIOTEHOB.
JlaGopaTopHbi€ U TPOMBIILIJIEHHBIE CIIOCOOBI MOTYy4YeHUS TasioreHoB. [[puMeHeHue rajioreHoB
1 UX COEeIUHEHUM.

Kucnopon, o3on. JIabopaTopHbie ¥ MPOMBIIIIIEHHBIE CIIOCOOBI TTOMYYEHHUS KUCTOPO/a.
Ou3znuecKkue M XMUMHUYECKHE CBOMCTBA M NPUMEHEHHE KHUCIOpoAa M 030HA. OKCUIBI U
MIEPOKCU/IBI.

Cepa. Haxoxxnenue B mpHpoze, CHOCOOBI MOJTydeHHs, (PU3MUYECKHME W XUMHUUYECKHE
cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepwi(IV), okcun cepwi(VI). Ceprucras u
CEpHasi KUCJIOTHI U UX coni. OCOOEHHOCTH CBOMCTB CEPHOU KHCIOTHL. [IpumeHneHue cepol u
€€ CoeJUHEHMI.

A3zor. Haxoxnenue B TpHUpoie, CHOCOOBI TMOMydeHHs, (PU3MUECKHUE U XUMUYECKUE
cBolcTBa. AMMUaK, HUTpUbl. OKCHIIBI a30Ta. A30THUCTasi U A30THAsI KUCIOTHl U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOW KHUCJIOTHI. [IpuMeHeHne a30Ta u ero coequHeHu. A30THBIE
yI00pEHUSI.

®ochop. Haxoxxnenue B npupoje, crnocoObl MoiayyeHus, Gu3ndeckue 1 XUMUYECKHe
cBoiictBa. Dochuast u dochun. Oxcuasl dochopa, dochopHas kuciaora u €€ CONH.
[Ipumenenue dochopa u ero coenunerunit. @ochopubie yaoOpeHus.

VYraepoa, HaxoxaeHUe B Mpupoje. AIIOTporHble Moaudukanuu. dusnyeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepogoMm. Okcun yraepona(ll),
okcup yraepona(IV), yronpHas kuciora u €€ coiu. AKTUBHPOBAHHBIN YToJb, aJcopOIHs.
Oynnepensl, rpadeH, yriepoaHble HaHOTPYOku. IIpuMeHeHME NPOCTHIX BEIIECTB,



00pa30BaHHBIX YIIIEPOJIOM, U €T0 COCTUHEHUH.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl moidydeHus, GU3ndeckue 1 XUMHUIECKUe
cBoiictBa. Okcun kpemuusi(IV), kpeMHueBast Kkucinora, cuaukarsl. [IpumeHenue KpeMHus u
ero coequHeHnii. CTEKIIO, €ro MoJxy4YeHne, BUAbI CTEKIIA.

[Tonoxxenne wmeramioB B llepuonnueckoil CUCTEME XHUMHYECKHUX AJIEMEHTOB.
OcoOCHHOCTH CTPOSHHUS DJIEKTPOHHBIX 000JI0YeK aToMOB MeTauioB. OOmue dusndeckue
cBoiicTBa MeTaiuioB. [Ipumenenne meTaioB B ObITY U TeXHUKE. CIlaBbl METAJIJIOB.

DNEeKTPOXUMHUYECKUN psl HampsbkeHu MertamuioB. OOmiue crmocoObl MOTyYeHHUs
METAIUIOB: TUAPOMETALUIYPIUsl, NUPOMETAILUIYPIUs, JJIeKTpomeramutyprus. Ilonarue o
KOppo3uu MeTauioB. CriocoOb! 3alIUThI OT KOPPO3HUH.

O6mias xapakrepuctrka MetaiioB [A-rpynnsl [lepruoauyueckoit cucTeMbl XMMHYECKUX
sanemeHToB. Harpuit u xanumii: nonydenue, (QuU3MUECKME U XHUMHUYECKHE CBOMCTBA,
NPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

O6uas xapakrepuctrka MetaiioB [IA-rpynimel [lepuoanueckoi cucTeMbl XUMHUECKUX
AJIEMEHTOB. MarHuid W KajgbUui: MOJy4YeHue, (PU3MUYECKUEe U XUMHUYECKHE CBOICTBA,
NPUMEHEHUE MPOCTHIX BEIIECTB M MX coeauHeHud. JKECTKOCTh BOJBI U CMOCOOBI €€
YCTPAHEHUSL.

AJIOMUHMI: TIOTy4YeHHe, PU3nYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHUE MTPOCTOTO
BELIECTBA U €r0 COENMHEHUH. AMQPOTEpHbIE CBOMCTBAa OKCHJAa M THIPOKCHAA ATFOMUHUS,
TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OO6mras xapakTtepucTuka MeTaioB modounbix noAarpynn (b-rpymm) Ilepuoamaeckoit
CUCTEMBI XUMUYECKHUX DJIEMEHTOB.

Pu3znueckne M XUMHUYECKHE CBOWCTBA XpoMa M €ro coenuHeHud. OKCHIOBI U
ruapokcuasl - xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTbl U AUXpOMATHI, UX
OKHCJIUTENbHBIE CBOMCTBA. [loilydeHre U MpUMEHEHHE XpOMa.

Pu3nuecKkrne M XMMHUYECKHE CBOMCTBA MapraHia M €ro COeIMHEHuU. BakHenmmne
coenunenus Mapranma(ll), mapranna(lV), mapranua(VI) n mapranuna(VII). Ilepmanranar
KaJIAs, €T0 OKUCIUTEIbHBIE CBOMCTBA.

duznueckue W XHMHYECKHE CBOMCTBA JKeine3a M ero coemauHeHu. OXCHOEBL,
ruapokcuasl U conu sxene3a(ll) u sxeneza(Ill). ITonyuenue u mpuMeHeHHE Kee3a U €ro
CILIaBOB.

@dusnyeckue MU XUMHUYECKUE CBOWCTBA Meau M €€ coenuHeHuid. IlonydenHue u
IIPUMEHEHUE MEIU U €€ COEUHEHNM.

[{uHK: monyyeHue, (QU3NYECKHE W XHUMHYECKUE CBOMCTBAa. AM(QOTEpHbIE CBOWCTBA
OKCHJIa M THUJPOKCHJA IMHKA, TMIPOKCOKOMIUIEKChl LHHKA. IIpuMeHeHWe LUHKAa U €ro
COeIUHEHUMH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEUIECTB M MX NPEBPALICHUN: H3YUYECHHE
0o0pa3IloB HEMETAJIOB, TOPEHHE cephl, Pocdopa, xejne3a, MarHusl B KUCIOPOJIe, U3YyUEHUE
KOJuleKIMH «MeTajlibl U CIUIaBbl», B3aWMMOJEWCTBUE IIEIOYHBIX WU HIEIOYHO3EMEIBHBIX
METAJIJIOB C BOJIOM (BO3MOXKHO MCIOJIB30BaHUE BUAEOMATEPUAIOB), B3aUMOIECHCTBUE IIUHKA
U Keje3a ¢ pacTBOpPAMM KHCIJIOT M IIEJIOYEH, KaYeCTBEHHBIE PEAaKLUA HAa HEOPTaHUYECKUE
AHUOHBI, KATHOH BOJIOPOJIa U KATHOHBI METAJIJIOB, B3aUMOJAEHCTBUE THAPOKCUIOB aTIOMUHUS



U [IMHKA C paCTBOpPaMHU KHCJIOT U LIEJI0YEH, pENIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEMaM
«[anorensr», «Cepa u €€ coenuHeHHsI», «A30T U Gochop U UX COCAUHEHUS», «MeTallbl
[JIABHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYIID».

XuMHus U )KU3Hb.

Ponp xumMum B oOecrniedeHUHM YCTOWYMBOIO pa3BUTHUA 4yenoBeuecTBa. [loHsiTue o
Hay4YHbIX METOJIaX MO3HAHUS U METOJI0JIOTUH HAYYHOTO UcciieoBaHusl. HaydHble MpUHIUIIBL
OpraHU3allMd XUMHUYECKOr0 TMPOW3BOACTBA. IIpoMmbllllsieHHBIE CHOCOOBI  MOJYy4YEHUS
BOKHEUININX BEIIECTB (HAa MpUMEpEe MPOM3BOJCTBA aMMHaKa, CEPHON KHCIOThI, METAHOJA).
[IpompbllieHHBIE CTIOCOOBI MOMYYEHUST METAJIOB U CIUIABOB. XHWMUYECKOE 3arps3HeHue
OKpYJKaroIel cpeapl U ero ImociaeAcTBHs. Poilb XuMUM B 0OCCIICUCHHH JHEPreTHUYSCKOM
0€30MaCHOCTH.

XuMusg U 310poBbe uenoBeka. JlekapcTBeHHbIe cpeicTBa. IIpaBuna Mcnonb30BaHUS
JIEKApCTBEHHBIX MpenaparoB. Pollb XUMUU B Pa3BUTUN MEIULIVHBI.

XuMusi TUIUM: OCHOBHBbIE KOMIIOHEHTBI, NHUIIEBbIe J00aBku. Ponb xumuu B
o0ecIeyeHny NUILEeBO 0€30MacCHOCTH.

KocMmernueckue n napdromepnsie cpencra. boiroBas xumus. [IpaBuna 6e3omacHoro
MCIIOJIb30BaHUs MPENapaToB OBITOBOM XMUMUH B TIOBCETHEBHON KU3HH.

XuMusi B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (IIEMEHT, OETOH).

XuUMHS B CENTbCKOM X03siicTBe. OpraHuecKrue U MUHEPAIbHBIC Y00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUalbl, KPACKH, CTEKIIO, KepaMHuKa. MaTepHalibl
U1 3eKTpoHuKU. HaHoTexHonorum.

Pacuérnbie 3agaum.

Pacuéthl: Macchl BemecTBa uin 00bEMa ra3oB 1O U3BECTHOMY KOJUYECTBY BEILIECTBA,
Macce WM O00BEMY OJIHOTO M3 YYACTBYIOLIMX B PEAKIMU BEHIECTB, Macchl (00bEMA,
KOJIMYECTBA BEILIECTBA) MPOJIYKTOB PEAKIINU, €CIIU OAHO U3 BEUIECTB UMEET MPUMECH, MACCHI
(00BEMa, KOTMYECTBA BEILIECTBA) MPOAYKTA PEaKIMH, €CIU OJIHO M3 BEUIECTB JAaHO B BHUJE
pacTBOpa C OMPENEIIEHHONM MAaCCOBOM JOJIEW PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIU U
MOJISIPHOW KOHIEHTpAalMM BEIIECTBA B pacTBOpPE, AOJNM BBIXOAA MNPOAYKTAa PEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanu3zanust MexnpeIMeTHBIX CBA3EH MPU U3YUEHUHU 001l U HEOPTAHUYECKOW XUMUU
B 11 kiacce oCyIlecTBIsETCS 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHSATUM, TaK U TOHATHM, NPHUHATHIX B OTAEIbHBIX MPEAMETAaX E€CTECTBEHHO-HAYYHOTO
[UKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBICHUE, HAYYHbIM (DaKkT, runoresa, TEOpus,
3aKOH, AaHaJIW3, CHUHTE3, Kiaccuukaius, NEpUOAUYHOCTh, HAOIIOJIEHNEe, HW3MEpPEHUE,
AKCIEPUMEHT, MOAENb, MOJICTIUPOBAHHE.

dusnka: Marepus, MUKPOMHUP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOMbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPIreTUUECKUN YPOBEHb, BEUIECTBO, TENO, O0BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, WJCANbHBIM Ta3, (U3HUECKUE BEIUYHHBI, €IUHUIIBI
MU3MEPEHUSI, CKOPOCTh, SHEPTHSI, Macca.

buonorusi: knerka, opraHusM, 3KocHucTema, Ouocdepa, MeTadOIM3M, MaKpo- U



MHUKPO3JIEMEHTBI, OEJIKH, JKUPBI, YTJIEBOJbI, HYKIEUHOBBIE KUCIOThI, (EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U ITOTOK 3HEPIUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPOABI, OJIE3HBIE UCKOMIAEMBIE, TOILIIMBO, PECYPCHI.

TexHonorusi:  XMMHUYECKash  MPOMBIIUIEHHOCTb,  METAJUIYpPIrHsl,  CTPOUTEIbHBIE
MaTepuaibl, CEIbCKOXO3AWCTBEHHOE  IPOM3BOJACTBO, MHUILNEBAs  MPOMBIIIJIEHHOCTD,
(dapmaiieBTUYECKass IPOMBIIUIEHHOCTb, IPOU3BOJACTBO KOCMETHMYECKHX IPEnaparos,
MIPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MaT€pHUaNiOB,  AJIEKTPOHHAs  IPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTUH.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110 XUMHWHU HA
YIVIYBJEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDI

B cooTBeTCTBUM C CHUCTEMHO-JEATEILHOCTHBIM MOJXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOEHUS NpeaMeTa «XHMHUS» Ha ypOBHE CpeaHero ooOIero oopa3zoBaHMS
BBIZICICHBI ~ CJIEAYIONIHME COCTAaBJIAIONIME: OCO3HAHUE OOYYaIOIIUMHUCS  POCCHUUCKOM
IrPAXKIAHCKOM MJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEILHOCTH U
CaMOOTMPENICNICHUIO; HaJIM4YMe MOTHUBAIMM K OOYYEHHIO; TOTOBHOCTh U CIOCOOHOCTH
0o0ydJarommxcss PYKOBOJCTBOBAThCA NPHUHSATHIMA B OOIIECTBE MpaBUIaMU W HOPMaMU
MOBEJICHNSI; HAJIMYHME IMPABOCO3HAHMSI, SKOJOTHYECKON KYJIBTYPBI, CIIOCOOHOCTH CTaBHUTh
1I€JIU U CTPOUTH KU3HECHHBIC TIIaHBI.

JImyHOCTHEIE pe3yJbTaThl OCBOEHHUSA npeaMera «XUMUS OTPaXKArOT
c(hOpMUPOBAHHOCTD OIbITA MTO3HABATEILHON M MPAKTUUECKOHN JEATEIHHOCTH 00YYarOIMMUXCs
B IPOIECCe peaau3anuu 00pa3oBaTeIbHON AeATeIbHOCTH.

JImYHOCTHEIE pe3yJbTaThl OCBOEHHUSA npeaMeTa «XHUMUS» OTpakaroT
c(hOpMUPOBAHHOCTD OIBITA MTO3HABATEIBLHON M MPAKTUUECKOMN JESITEIHbHOCTH 00YYarOIUXCs
B MPOIIECCE peaTn3aliii 00pa3oBaTeIbHON AESTEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

OCO3HAHUSA OOYYarOUMMHCS CBOUX KOHCTUTYIIMOHHBIX TIpaB U O0S3aHHOCTEH,
YBaXKEHUSI K 3aKOHY U TPABOMOPSIKY;

IPEACTaBICHUS O COIMAIBHBIX HOPMaX M MpPaBUIAX MEKINYHOCTHBIX OTHOIIEHHUU B
KOJIJIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JI€SATENBHOCTH NPU CO3JAHUU Y4YEOHBIX
MPOCKTOB, PEHICHUH Y4YEOHbIX M TIO3HABATENbHBIX 3aJ]]ay, BBHIMIOJIHEHUU XUMHUUYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M IPUHHMATh MOTHBBI, HAMEPCHUS, JIOTMKY W apryMEHTHI
JIPYTUX IpU aHAJIU3€ Pa3JIMYHbBIX BUJIOB YUEOHOM J1EATEIIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

IIEHHOCTHOI'O OTHOIIIEHUS K MCTOPUYECKOMY W HAYyYHOMY HACJICAUI0 OTE€YECTBEHHOMU
XAMUH;

YBaKEHHS K IMPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUI0XKEHUS
XUMHH, OCO3HAHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3yJbTaT JJIUTEIbHBIX HAOJIOJICHH,
KPOIOTJUBBIX IKCIIEPUMEHTAIBHBIX ITOMCKOB, IIOCTOSIHHOIO TPY/la YY4EHBIX U MPAKTUKOB;

HMHTEpeca M TIO3HABATEIbHBIX MOTHBOB B TIOJYYEHUU U TMOCIEAYIOUIEM aHAIINU3E
MH(pOpMAIIK O MIEPEIOBBIX JOCTHKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

HPaBCTBEHHOT'O CO3HAHUS, dTUUECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYyallud, CBS3aHHbICE C XHMHUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HAa MOPAJTbHO-HPABCTBEHHBIC HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJICHHE M TOCTYNKHU CBOMX TOBApUIIEH C MO3UIUN



HPaBCTBEHHBIX U IPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

MOHUMAaHUSl LIEHHOCTEH 3/I0pOBOr0 M O€30MacHOro 0o0pas3a XKU3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOILICHUS K COOCTBEHHOMY (PU3MYECKOMY U TICUXUYECKOMY 370POBbIO;

COOJTI0/IeHUs MpaBUil Oe30macHOro oOpaIieHusl ¢ BEIeCTBAMU B OBITY, TTOBCEIHEBHOM
KU3HU, B TPYJIOBON NEATEIBbHOCTH;

MOHUMAHUSI I[EHHOCTU TMpaBWJI HWHIWBUAYAJIHOTO M KOJJIEKTUBHOTO 0€30MacHOro
MOBEJICHUSI B CUTYAIIUSIX, YTPOKAIOIIHNX 30POBBIO U )KU3HHU JIFO/IEH;

OCO3HAHMSI TOCIIECTBUNA U HETPUATUS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aKOTOJIs,
HapKOTHUKOB, KypEHUs);

5) TPyA0BOIr0 BOCIIMTAHMS

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIIbCKON JesATeIbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE YYacTHE€ B PEUICHUM MPAKTUYECKHX 3a/a4 COLHUAIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOETO KJacca, MIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3Y4eHHIO Ipodeccuil pa3nuyHoro pojaa, B TOM YUCIE Ha
OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUW 110 XUMUHU;

YBaKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU JIESITEIIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJMBUAYAJIbHOW TpaeKTOpUU OOpa3oBaHUs,
Oynymed mnpodeccun U peav3aldd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJIOTMYECKH  I€1€COO0pPa3HOr0  OTHOLIGHMS K NOPHUPOJE KAaK  UCTOUYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

NOHUMaHUSI  THO0ATBHOTO  XapakTepa  HKOJIOTHYECKUX  MpoOJieM,  BIUSHUS
SKOHOMUYECKHUX MPOILIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATIBHON CPEIbI;

OCO3HAHUS HEOOXOJWMOCTH HCIIOJIB30BaHUS JOCTIKCHUN XUMHHM JIJII  PEIICHUS
BOITPOCOB PALMOHAIBHOT O TPUPOIOIIOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JECUCTBUNA, MPUHOCIIINX BPE OKPYKAIOIIEH MPUPOITHON Cpelie,
YMEHUS MPOTrHO3UPOBATh HeOIaronpusTHbIC AKOJIOTMYECKUE MOCJEACTBUSA
NPEANTPUHUMAEMBIX IEUCTBUN U MIPEIOTBPALATh UX;

HaJIU4MUsS PAa3BUTOrO SKOJIOTMYECKOrO MBIIUIEHUS, DKOJIOTHYECKON KYJbTYPBI, OIbITA
NEATETbHOCTA JKOJIOTUYECKON HANpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOM W COLIMAJIbHON MPAaKTUKE, CIOCOOHOCTH M yMEHHS
aKTUBHO MPOTUBOCTOSITH UACOJIOTUU XeMOPOOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKU U
OOLIECTBEHHOM NPAKTUKH;

NOHUMAaHMS CHEeU(PUKUM XUMHUM KaK HayKH, OCO3HaHUsA €€ poiu B (POpMUpPOBAHUU
pPAIMOHAIBHOTO HAYYHOT'O MBIIIUICHHSI, CO3/IaHUU LIEJIOCTHOTO TMpPEACTaBICHUS 00
OKPY)KaIOIIEM MHUpE KaK O E€IUHCTBE MPUPOJbl U YEIOBEKA, B TMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU Mpo0JieM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0COOON 3HAYMMOCTH XMMHUU JJIsI COBPEMEHHOW LUBWIM3AIMU: B €€



I'YMaHUCTUYECKOW HAMPABIEHHOCTH U BaXKHOM POJIM B CO3/IaHUMU HOBOM 0a3bl MaTepUaTbHOM
KYJIbTYpPBl, B PEIICHUU TJIO00ATBHBIX MPOOJEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHIIEBONM M SKOJOIMYECKOM O€30MacHOCTH, B Pa3BUTUHU
MEJUIINHBI, 00€CTIEYEHUHN YCIOBUM YCIEIIHOTO TPY/Ia U AKOJOTUUECKU KOM(POPTHON KUZHU
KaXKJI0ro 4jieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH: TMOHHMMAaHUSA CYIIHOCTH METOAOB ITO3HAHMS,
HCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCMOJb30BaTh MOJydaeMble 3HAHUS
JUIST aHanu3a W OOBSACHEHUS SIBJIICHUM OKPYXKAIOIIEro MUpa U MPOUCXOASAIIUX B HEM
W3MEHEHHUM, yMEHUsl JieflaTh 00OCHOBAHHBIE 3aKIIOYEHHUS HAa OCHOBE HAay4HBIX (DAKTOB U
MMEIOIIUXCS JJAHHBIX C [EJIbIO MOTYYEHHs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHUYECKHE 3HAHUS MJIA pelIeHUs
po0JieM B peAJIbHBIX KU3ZHEHHBIX CUTYaIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEN0BATENbCKON JIEITEIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYE€HHIO HOBBIX 3HAHUM MO XUMHUM B COOTBETCTBUM C IKU3HEHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSM TpyJa B pasnuuHbIX cdepax mnpodeccruoHaIbHOM
NEeSTETbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMmeTHble pe3yibTaThl OCBOCHUS MPOrPaMMBbl IO XMMHHM Ha YPOBHE CPEIHETrO
o011ero o0pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe NI (POPMHUPOBAHUS MHUPOBO33PEHUS OOYUAIOIINXCS MEXIUCIUTIMHAPHBIC
(MexnpeaMeTHbIe) OOIIeHaAyYHbIE MOHSATHUS, OTPAXKAIOIINE ETOCTHOCTh HAYYHOW KapTHUHBI
MHUpa U CHEHU(PHUKY METOJ0B MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, DHEPTUs, SBJICHHE, MPOIECC, CUCTeMa, Hay4YHBIH (akT, MPUHIMIM, TUIMOTE3A,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSl, UCCIIEIOBaHNUE, HAOMIOACHUE, U3MEPEHUE, IKCIEPUMEHT U
Apyrue);

yHUBEpcajbHble  yueOHble  JeHcTBUS  (IIO3HABaTElIbHbIE, = KOMMYHUKATHBHBIE,
perynaTuBHbIE), obecrneunBarone (HopMUpOBaHHE (PYHKIIMOHAIBHONH TPaMOTHOCTH U
COLIMATILHOM KOMIIETEHIIMU 00yJarouuxcs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS  MCIOJB30BaTh OCBOEHHBIE  MEXKIUCIUILIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W YHUBEpCAJIbHbIE yuyeOHBbIE JCWCTBHUA B IO3HABATENBHOU U
COLIMAIbHOM NIPAKTHKE.

MeranpenMeTHble pe3yJbTaThl OTPaXXKalOT OBJAJEHUE YHUBEPCAJIbHBIMU YYE€OHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSIMHU.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUA
1) 60a3oBbIe JIOTHYECKHUE IeCTBHS:
CaMOCTOSITENIFHO (POPMYJIMPOBATh M aKTyaJU3UpOBaTh MPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONpENENATh LENU AEATEIbHOCTH, 3aJaBas MapameTpbl U KPUTEPUU HX JOCTHKEHUS,
COOTHOCHUTB PE3YyJIbTaThl IEATEIBHOCTH C IIOCTABICHHBIMU LIEIISIMY;



UCIIOJIb30BaTh NP OCBOCHHUM 3HAHUM IPHUEMBI JIOTHYECKOIO MBILIUICHUS: BBIACIATH
XapaKTEpHbIE NPU3HAKM NOHATUI W YCTaHABIMBAaTh HX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOILIUE MOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUM I KiIacCU(UKAIMM BEUIECTB M XMMHYECKUX
peaKIuu;

YCTAHABJIMBATh NPUYNHHO-CIIEICTBEHHBIE CBA3U MEXIY N3YyYaeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE paCCYXIECHHUS (MHIYKTUBHBIE, NEAyKTUBHBIE, 10 AHAJIOTHH),
BBISIBJIAIT  3aKOHOMEPHOCTM W MPOTHUBOPEYMsT B  pacCcMaTpUBAEMbIX  SIBJIICHUSAX,
(bopMyIMpOBaTh BBIBOJIbI U 3AKIIOUEHUS;

IIPUMEHSATH B MPOLIECCE TTO3HAHUS UCIIONIb3YEMbIE B XUMHHU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIeNM, MpPeoOpa3OBbIBATh MOJIETbHbBIE MPEACTABICHUS — XUMUYECKUW 3HAK (CHUMBOII)
AJIeMEHTa, XUMudeckas (opmysa, ypaBHEHHE XUMHUYECKOM peakiuu — MpU pelieHUuu
y4eOHBbIX I103HABATENbHBIX W MNPAKTUYECKHUX 3a7ad, NPUMEHSATh HA3BaHHBIE MOJIEIbHbBIC
MPEACTABICHNUS JUIsl BBIABICHHUS XapaKTEPHbIX NPHU3HAKOB H3YYa€MbIX BEUIECTB U
XUMHYECKUX PEAKIIUH.

2) 0a3oBbIe McCIeI0BaTEIbLCKUE 1eHCTBUS:

BJIaJI€Th OCHOBAMHU METO/I0B HAYYHOTO ITO3HAHMS BEIIECTB U XUMHUYECKUX PEaKLIH;

GopMynupoBaTh LENM W 3aJa4dl HCCIEAOBAaHUS, HCIOIb30BaTh IMOCTaBICHHBIE U
CaMOCTOSITENILHO C(OPMYJIMPOBAHHBIE BONPOCHI B KAauye€CTBE WHCTPYMEHTA IIO3HAHUS M
OCHOBBI [UIsl ()OPMUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX
CYXICHUU;

BJIQJIETh HABBIKAMH CAMOCTOSITEIBHOIO IUIAHUPOBAHHUS M NPOBEICHUS YYEHUUYECKUX
HKCIIEPUMEHTOB,  COBEPIIECHCTBOBAaTh YMEHHsS HaOmOAaTh 3a XOAOM  Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 pe3ysbTar, (GopMyIupoBaTh OOOOLIEHUS U BBIBOJBI
OTHOCHUTEJIBHO JOCTOBEPHOCTU pE3YyJIbTaTOB MCCIEAOBAaHUS, COCTAaBJISATH OOOCHOBAaHHBIHI
OoTu&T O MPOJIETTAaHHOH paboTe;

OpUOOpPETATh OMBIT YYEHHMUECKOW HCCIIEIOBATENbCKON U MPOEKTHOW NEATEeIbHOCTH,
HPOSIBIATH CIIOCOOHOCTh M T'OTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METO/OB pPELICHUS
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3INYHbIX METO/IOB IT03HAHMS.

3) pa6ora c nunpopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMHGOpMALMKU (HAYYHO-TOMYJISIpHAS
auTepaTypa XMMHMUYECKOIO COJEp)KaHMs, CIIpaBOYHble mocoOus, pecypcsl HHTepHera),
aHaJM3UPOBaTh HMH(OPMALMIO PA3TUYHBIX BHUIOB U (POPM MpeACTaBICHUS, KPUTUUECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTb;

(opMynupoBaTh 3ampoChl U NPUMEHATH Pa3JIMYHbIE METOMABI NPU IMOUCKE U OTOOpe
UHpOpMaIK, HEOOXOIUMOM [ BHIIIOJHEHUS YUEOHBIX 3a/1a4 ONpeaeIEHHOIO TUIIA;

npuoOpeTaTh ONBIT WCMOJIB30BaHUs HH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN
Y PA3JIMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMpPAaTh ONTUMAJIbHYIO (QOpMYy MpeACTaBICHUS HHPOPMALIUU
(cxembl, rpaduKH, JUarpamMmbl, TaOIUIbI, PUCYHKH U IPYTHE);

HCIOJIb30BaTh HAy4HbIN $3bIK B Ka4yeCTBE CpEACTBA IMpH paboTe € XUMHUYECKOU
uH(popMaluen: MPUMEHATh MEXNpPEeIMETHbIE ((PU3MYECKHME W MaTeMaTHYECKHE) 3HAKU U
CUMBOJIBI, (hOpMYIIbl, A00pEBUATYPBI, HOMEHKIIATYPY;



HCITIOJIb30BATH 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAT'TIAJHOCTHU.

KoMMyHHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE AeHCTBHSA:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYK1aeMOIl TEMBI B X0J1€ ANAJIOra U/Win
JUCKYCCHH, BBICKAa3bIBaTh UJIeH, POPMYIUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS IIPEIOKCHHON 3a1a4H;

BBICTYIIATh C MPE3ECHTALMEN PE3YIbTATOB MO3HABATEIBHOU AEATEIbHOCTH, ITOTYYEHHBIX

CaMOCTOSITEJIbHO WJIK COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJTHEHUH XHUMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO HMCCIEAOBAHHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peanuzanuy y4eOHOro npoekTa, 1 GopMyIupoBaTh BRIBOABI IO PE3yJbTaTaM MPOBEAEHHBIX
MCCIIEIOBAHUM ITyTEM COTJIACOBAHUS MO3UIUH B X0/1€ 00CYKIEeHUS 1 OOMEHA MHEHUSIMU.

PeryasiTuBHBbIE YHHBepCaJbHbIe YUeOHbIE 1eliCTBHUS:

CaMOCTOSITENTFHO TUIAHUPOBATh M OCYIIECTBISITH CBOIO MO3HABATEIBHYIO JCSITEIbHOCTD,
orpezenss e€ eau U 3a7a4i, KOHTPOJIUPOBATh U TI0 MEPE HEOOXOIUMOCTH KOPPEKTUPOBATH
npejaraéMplii  ajJropuTM JCUCTBUN TPH BBIMOJHEHUM YUE€OHBIX U HCCIEAOBATEIbCKUX
3a/a4, BeIOMpaTh Hanboee 3PPEeKTUBHBIN CTIOCOO MX PEIICHUS ¢ YIETOM MOTYyYEHHUsT HOBBIX
3HAHHUU O BEMIECTBAX U XUMHUCCKUX PEAKIIHSIX;

OCYIIIECTBISITH CAMOKOHTPOJIb JIESTEIHHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThbl OCBOCHHS MPOrpaMMBbl IO XMMHUU Ha yriayOJE€HHOM ypOBHE
Ha YypOBHE cpeaHero oOIiero oOpa3oBaHUs BKIIOYAIOT creurduueckue s yueOHOro
npeamera «XUMHs» HaydHble 3HAHUS, YMEHHUS U CIOCOOBI JIEHCTBUH IO OCBOEHHIO,
MHTEpHpETalud U MpeoOpa30BAHUIO 3HAHMM, BUJBI ACSATEIBHOCTU IO MOJYYEHHIO HOBOT'O
3HAHMSI M MPUMEHEHUIO 3HAHUU B PaA3IMYHBIX YyYEOHBIX CUTYaIUsIX, & TAKXKE B PEATbHBIX
KU3HEHHBIX CHUTYallUsX, CBA3AaHHBIX C XHMHEH. B mporpaMme mo XWMHM NpPEIMETHBIE
pEe3yIbTaThl IPEACTABIICHBI 110 TOJaM U3y4EHMUS.

11 KJIACC

IIpenMeTHBle pe3yabTaThl OCBOCHHUSA Kypca «OOImas W HEOpraHudecKas XHMUSI»
OTPaXKaIoT:

chOpMUPOBAHHOCTb  MPEJCTABJICHUN: O  MaTepuaJbHOM  €IUHCTBE  MHPA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTH SBJICHUM NPUPOABI, O MECTC U 3HAYCHUU XHUMHHU B
CUCTEME €CTECTBEHHBIX HAYK U €€ POJik B 00ECIEUEHUN YCTOMYMBOIO pa3BUTHS, B PEIICHUU
mpoOJieM SKOJIOTMYECKOM, HHEPreTUYeCKOM W THUIIEeBOM 0e30MacHOCTH, B Pa3BUTHHU
MEUIIMHBI, CO3JaHUM HOBBIX MAaTEPHUAJIOB, HOBBIX HMCTOYHUKOB SHEPrUH, B OOECIICUCHUU
paloOHAJIBLHOIO0 MPHUPOJONOIBb30BaHUsI, B (POPMHUPOBAHUU MHMPOBO33PEHUS U  O0OIICH
KyJbTYpbl YEJIOBEKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHONIIEHUS K CBOEMY
3I0POBBIO U IPUPOHOM CpeiE;

BJIQJICHUE CHCTEMOM XMMHUYECKMX 3HAHHMH, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIIUE
MOHATHUS — XUMHUYECKHU D3JIEMEHT, aToM, SJIpO aToMa, M30TOMbI, JJECKTPOHHAs 000JI0YKa
aToma, s-, P-, Od-aToOMHBIE OpOWTANM, OCHOBHOC M BO30YXIEHHOE COCTOSHHUS aTOMa,
rudpuan3aLUs ATOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BAJICHTHOCTb,



AIEKTPOOTPUILIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
MeTaNInYecKasi, BOJAOPOIHAS), KpUCTAJUTMUECKasl peméTka, XUMUIecKasl peakiiusi, pacTBop,
BJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, AJIEKTPOJUTHUECKAS TUCCOLMALNS, CTENEHb THUCCOIMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEIb, TEIIOBOM 3(P(EKT XUMHUECKOUH
pEaKLIHUH, CKOPOCTb XMMHUYECKOM PEAKIMU, XMMUYECKOE PAaBHOBECUE, TEOPUU U 3aKOHBI
(Teopusi BIEKTPOJUTHYECKON aucconuaiuu, nepuoauueckuit 3akon J[.M. Menaeneena,
3aKOH COXPaHEHUsS MAacChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPAILCHUS SHEPrUM IPHU
XUMUYECKUX PEAKIMsIX, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JCHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMHHM, MUPOBO33PEHUECKUE 3HAHUS, JICKAIIUE B
OCHOBE€ ITOHMMAaHHUs MPUYUHHOCTA M CHUCTEMHOCTH XUMHUYECKUX SIBJICHUW; COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHMM BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJIMOJICKYJIIPHOM YpPOBHSIX; TNPEACTABJICHUS O MEXaHU3Max XHUMHUYECKHUX pEaKINi,
TEPMOJIMHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTAX HMX IPOTEKaHHs, 0 XMMHUYECKOM
PaBHOBECHH, PACTBOPAX M TUCIIEPCHBIX CHUCTEMaX; (DaKTOJIOTUYECKHE CBEICHHS O CBOWCTBAX,
cocTaBe, MOJIy4YEeHUU U O€30MacHOM HMCIOJIb30BAHUM BaKHEUITUX HEOPTaHUYECKUX BEIIECTB
B OBITY W TPAKTUYECKOM [EATEIBbHOCTH 4YEJIOBEKa, OOIMX Hay4YHbIX MNpPHHIMIAX
XUMHUYECKOr0 ITPOU3BOICTBA;

chOPMHPOBAHHOCTh ~ yYMCHHWI: BBISBISATH  XapaKTEpHBbIC TMPHU3HAKK  MOHATHH,
YCTAHABIIUBATh UX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MTOHATHUS MPU OMUCAHUU
HEOPraHWYECKUX BELIECTB U UX IIPEBPALLCHUN;

c(hOpMHPOBAHHOCTh YMEHHUS UCIIOIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISI COCTABIICHUS
(dbopmynl BEUIECTB U YpaBHEHUN XMMHYECKUX PEAKIUNA, CUCTEMATHUYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBUalibHbIC HA3BAHUSI OT/ICTIbHBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHHUS ONPENEISATh BaJE€HTHOCTh M CTENEHb OKHCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHYECKOM CBSI3M (KOBAJIEHTHAsl, MOHHAs,
MeTaJInYeCcKasi, BOAOPOAHAs), TUIl KPUCTAINIMYECKONU PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTb YMEHHS OOBSACHSATH 3aBHCUMOCTH CBOMCTB BEIIECTB OT BHJA
XUMUYECKOM CBSI3W W THUIMA KPUCTAUIMUECKOW pEMIETKH, OOMEHHBI W JIOHOPHO-
aKIIETITOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOW CBS3H;

c(hOpMHPOBAHHOCTh YMEHHUU: KJIACCU(PHUIIMPOBATH: HEOPTaHWIECKUE BEMIECTBA MO WX
COCTaBy, XUMUUYECKHE PEAKIIMU IO Pa3IMYHBIM MpU3HAKaM (YUCITY U COCTABY pPearupyromimx
BEIIECTB, TEIJIOBOMY A(G(EeKTy peakiuud, U3MEHEHHIO CTENEeHEW OKHCIECHUS AJIEMEHTOB,
00paTUMOCTH, YYACTHIO KaTaau3aTopa U JPYrue); CaMOCTOSATEIHHO BRIOUPATh OCHOBAHUS H
KpUTEPUHU JIJIs1 KiTacCU(UKAIIUYA U3YIAEMbIX BEIIECTB U XUMHUUYECKUX PEaKIIUA;

c(OpMHPOBAHHOCTh YMEHHUSI PACKPBIBaTh CMBICH nepuoaudeckoro 3akoHa J[. W.
MenzeneeBa W JIE€MOHCTPUPOBATH €ro CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
MPOTrHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTb YMEHHI: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XMMHUYECKHUX 3JIEMEHTOB MEPBOrO—4EeTBEPTOro nepruoaoB llepuognyueckoil cucTeMbl
JA.U. MeHnneneeBa, UCHONb3ys MOHATHS <«OQHEPrETUUYECKUE YPOBHU», «IHEPrE€TUUECKUE
MOJTypPOBHUY, «S-, P-, d-aTOMHBIE OpOHUTAIN», KOCHOBHOE M BO30YKIEHHOE YHEPTCTHUCCKUE
COCTOSIHUSI aTOMay; OOBICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XUMHUYECKUX
JJIEMEHTOB U UX COEIMHEHMM 10 mepuoaaM u rpymnnam llepuommueckon cucremsl 1. .



MenzeneeBa, BaJeHTHbIE BO3MOXXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHUSI HUX
AIICKTPOHHBIX 000JIOUEK;

c(hOpMUPOBAHHOCTb YMEHHUM: XapaKTepu30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHUE
CBOMCTBa BEIIECTB PA3JIUYHBIX KJIACCOB, MOATBEPXkAATh CYIIECTBOBAHUE T'€HETUYECKOU
CBSI3M MEX]y HEOPraHMYECKMMHU BELIECTBAMH C MOMOIIBI0 YPAaBHEHHUI COOTBETCTBYIOIIUX
XMMUYECKHUX PEaKIUii;

c(hopMUPOBAHHOCTH YMEHUS pacKpbIBaTh CYIIIHOCTb: OKHUCJIUTEIbHO-
BOCCTAHOBUTENIHHBIX PEAKIMi MOCPEICTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca ATHUX
peaKkuuii; peakiuuié MOHHOrO0 OOMEHa MyTEM COCTABJICHHUS WX TOJTHBIX M COKpalIEHHBIX
MOHHBIX YPAaBHEHH;, pEaKIuil THIPONN3a; pPeaKIuil KoMIUIeKcooOpa3oBaHus (Ha MpuMepe
TUAPOKCOKOMILJIEKCOB ITUHKA U aJIFOMUHMUS);

c(hOpMUPOBAHHOCTb YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX
peakuuii ¢ y4€ToM HX JPHEPreTHYECKUX XaAPAKTEPUCTUK, XapaKTep U3MEHEHHUS CKOPOCTU
XUMHYECKON PEaKIMi B 3aBHUCHMOCTA OT pPa3IUYHBIX (HAaKTOPOB, a TAKKE XapakTep
CMEIICHUSI XMMUYECKOT0 PaBHOBECUS O] BIMSHUEM BHEUIHUX Bo3AeHcTBUM (mpuHuun Jle
[Harenbe);

c(OpMHPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh XUMUYECKHE PEAKIMHU, JIekKallhue B
OCHOBE MPOMBIIUIEHHOIO TIOJYYECHHS] CEpHOW KHUCJIOThI, aMMHaka, oOOIlue Hay4YHbIC
MPUHIUNBl XUMUYECKUX MPOU3ZBOACTB; IEIECO00PAa3HOCTh MPUMEHEHUSI HEOPTraHWYECKUX
BEIIECTB B MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUW O METOJaX HAyYHOTO IO3HAHUS
SIBJICHUW MPUPOABI — HAOJIOJIEHHUE, U3MEPEHHE, MOCIUPOBAHUE, SKCIIEPUMEHT (peasibHbIA U
MBICJICHHBIN), UCTIOJB3YEMbIX B €CTECTBEHHBIX HAayKaX, YMEHUS MIPUMEHSTh 3TU 3HAHUS TIPU
HKCIIEPUMEHTAILHOM HCCIIEIOBAHUM BEIIECTB M JJIsi OOBSICHEHUS XHUMHYECKUX SIBJICHUH,
MMEIOIIUX MECTO B MPHUPOAE, MPAKTUUYECKOW AESATEIBbHOCTU YEIOBEKAa M B IOBCEIHEBHOI
KU3HU;

c(hOpMUPOBAHHOCTb yMEHHUS BBISBIATH B3aUMOCBSI3b XMMHYECKMX 3HAHHU C
NOHATHSIMU W TPEACTABICHUSIMHU JPYIMX €CTECTBEHHO-HAy4HBIX NpPEIMETOB [isi Oojee
OCO3HAHHOI'0 IOHMMAaHUs MAaTEPUAIILHOTO €JUHCTBA MUPA;

c(hOpMHPOBAHHOCTh YMEHHS TIPOBOJAUTH PACYETHI: C WCIOJB30BAHUEM TOHSTHMA
«MaccoBas JI0JIsl BEIIECTBAa B PACTBOPE» M «MOJISIpHAs KOHIIEHTPAIIKS»; MacChl BEIIECTBA WU
o0béMa raza Mo HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM O0bEMY OJIHOTO U3
YYacTBYIOIIMX B PEAKIIMU BEIECTB; TEIIOBOTO d(deKrTa peakiun; 3Ha4eHUs BOJIOPOTHOTO
MOKa3aTessi pacTBOPOB KUCIOT W IIENOYEH ¢ M3BECTHOM CTEMEHbIO JMCCOILMAIUU; MAacCChI
(00bEMa, KOIMYECTBA BEILIECTBA) MPOJIYKTA PEAKIIUU, €CIIU OJJHO U3 UCXOJHBIX BEIIECTB JAHO
B BHJIE pacTBOpa C OIMpPEAeIEHHON MAacCOBOM JTOJIe pacTBOPEHHOTO BEIIECTBA WM JIaHO B
M30bITKE (MMEET MPUMECH ); JTOJIM BBIX0JIAa TTPOJIYKTA PEAKIIUN; 0ObEMHBIX OTHOIIIECHHH Ta30B;

c(hOpMUPOBAHHOCTb  yYMEHHUN: CaMOCTOSITENBHO IUIAHUPOBATH M MPOBOJUTH
XUMUYECKUN HKCIEpPUMEHT (MPOBEJACHUE peaKIMid HOHHOIO OOMEHa, MOATBEPKIACHUE
KaueCTBEHHOI'0 COCTaBa HEOPraHMYECKUX BEILIECTB, ONMPEIETIEHUE CPEIbl PACTBOPOB BELIECTB
C TIOMOIIBI0 WHAMKATOPOB, HU3YYCHUE BIUSHUSA PaA3IUYHBIX (DAKTOPOB HA CKOPOCTH
XUMUYECKON peaklny, pelIeHUEe SKCIEePUMEHTANbHBIX 3aJad Mo TemMaM «MeTael» |
«Hemeramiael») c¢ coOM0JieHHEM TpaBuil 0€30MacHOro OOpallleHHs C BEIIECTBAMH MU



nabopaToOpHBIM 000pyAOBaHUEM, (OPMYIHMPOBATH 1EIb HCCIEIOBAaHUSA, MPEACTABISTH B
paznuyHoi ¢dopMe pe3ynbTaThl JKCIEPUMEHTa, aHaJU3UpOBaTh M  OIEHUBATh HX
JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHUI: COOJIIOAATh MpaBuUia MOJIb30BAHUS XUMUYECKONU TTOCYT0M
u 1a00opaTopHBIM OOOpPYJOBAaHHWEM, OOpAIIEHUS C BEIMIECTBAMH B COOTBETCTBHUH C
MHCTPYKIHUSIMU 110 BBINOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB, 3KOJIOTHMYECKH
11e71eco00pa3HOro MOBEAEHUS B OBITY U TPYAOBOW ACATEIBHOCTH B LEISAX COXPaHCHUS
CBOETO 3J0POBbS, OKPYXKAIOIIECH MNPUPOAHOW CpEIbl M JIOCTHUKECHUS €€ YCTOMYHMBOIO
pa3BUTHs, OCO3HAaBaThb ONACHOCTh TOKCMYECKOTO JEUCTBUA HA JKUBBIE OpPraHU3MBI
ONpeaeIEHHBIX HEOPTAaHUYECKUX BENIECTB, MOHMMAs cMbIch moka3zarens [I/1K;

c(hOpMUPOBAHHOCTh YMEHHMU: OCYIIECTBIAThH LI€JICHANPABICHHBIN MOUCK XUMHYECKOU
uH(OpMAITUHU B Pa3IMYHBIX HCTOYHUKAX (HAy49HAsl U y4eOHO-HAyYHAs JIUTEpaTypa, CPEACTBa
maccoBoil mHpopmaiu, MHTEepHET U Jpyrue), KPUTUUECKH aHAJIU3UPOBATH XUMHUYECKYIO
nHpopMaiuio, nepepadaThiBaTh €€ U UCIOJIB30BAaTh B COOTBETCTBUM.



TEMATHUYECKOE IINTAHUPOBAHUE

N HaumeHoBaHue pa3aesoB, TeMbl YpoKa Koa-so
n/n ’ 4acoB
| IloBTOpEHME, 3aKpenieHne n3yyeHHoro B 10 kiacce 5
1/2 OCHOBHBI€ KJIaCChl OPraHMYECKUX COEAUHEHUIN 2
3/4 Pemenue 3a1au Ha BBIBOJ (DOPMYIT OpraHUYECKUX COETMHEHUI 2
5 KonrtponbHas paboTa Ha OCTaTOYHBIC 3HAHUS yJaIuxcs (BXOIHOM 1
KOHTPOJIb)
I HemeTtasibl 42
6/7 Kitaccudukanus npocTeix BemecTB. Bogopos 2
8 ["anorensl 1
9/10 X0p 2
11 Kucnoponssle coenuuenus xjaopa 1
12 XnopoBosoposi. CossiHast KUCIOTa 1
13 dtop, Opom, O U UX COSTMHCHHUS 1
14/15 | PemieHue 3a/1a4 U BBINOJHEHUE YIIPAKHEHUH 10 TeMe «[ aloreHb» 2
16 XaJIbKOTCHBI 1
17 O30H — aymoTpornHas MOAU(UKAIUS KIUCIOpoa 1
18 [lepokcu BOOpOIa M €ro MPOU3BOIHBIC 1
19 Cepa 1
20/21 | CepoBomopos. Cynbhuasl 2
22 CepHUCTBIIA ra3 1
23 CepHblil aHTUIPU]I U CEpHAsl KUCIIOTa 1
24 IIpaktuyeckast pabora Ne 1 «CBoiicTBa cCepHON KUCIOTHI» 1
25126 Pemienne 3amau W BBHINOJNHEHHE YIPaKHEHUH 1O TemaM «l aloreHel» u 5
«XaJbKOT€HbI»
27 DneMEeHTHI NOATPYIIIBI a30Ta 1
28 A3zoT 1
29/30 | AMMHaK ¥ COJIM aMMOHUS 2
31 ITonydyeHne aMMHaka U U3y4eHHUE ero CBOMCTB 1
32 Oxcupl a3oTta 1
33 A30THast KHCJIOTA U €€ COITU 1
34 dochop 1
35 ®dochopublil anruApua U GochOopHbIE KUCIOTHI 1
36/37 Pemienue 3amay ¥ BBINOJHEHUE YIPAXKHEHUH MO TeMe «DJIEMEHTHI 2
MOJITPYIIIBI A30Ta»
38 [paktuyeckast pabora Ne 2. Pemienue sKCrepuMEHTaIbHBIX 33/1a4 1O TEMe 1
«DJIeMEHTHI MOATPYIIBI a30Ta
39 Yrnepon 1
40 CoenuHeHus yriaepoja 1
41 Kpemuuit 1
42 CoenMHEHNs] KpEMHUS 1
43/44 Pemienne 3amad W BBINOJHEHHWE YHOPAKHEHUH 1O TeMe «IJIEMEHTHI 5
MOATPYNIIBI YIIIEPOIar»
45 bop 1
46 O6o6maroniee moBTOpeHue 1o reme «Hemeramb 1
47 Konrtposnsnas padora Ne 1 mo reme «HemeTtaisy 1
i OO01ue cBOiCTBA METAJLJIOB 3
48/49 | CoiicTBa M METOJIbI IOJIYYCHHSI METAIIOB 2
50 CrutaBbl 1
v MeTaJuibl I1aBHBIX HOATIPYIII 13




51 OO6m1as XxapaKTepHUCTHKA IIEJTOYHBIX METAIIJIOB 1
52 Hatpuii u xanwmii 1
53 CoenuHeHus HaTpUs U Kalus 1
54 OO1m1ast XapaKTepPUCTHKA 3JIE€MEHTOB TJ1aBHON noArpynmnsl 11 rpynmsl 1
95 Maruuii u ero CoeJUHEHUs 1
56 Kanpumii 1 ero coegnHeHUs 1
o7 JXKecTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUs! 1
58 ANIOMHHHMIM — XUMHYECKUH JIEMEHT U IIPOCTOE BEIIECTBO 1
59 CoenuHeHNs aIFOMUHUSA 1
60 OJ10BO U CBHHEL] 1
61/62 Pemenne 3aau u BBINOJHEHHE YNPa)KHEHUH 1O Teme «MeTamibl IIIaBHBIX 9
TOJITPYIII»
63 [IpakTrueckas padora Ne 3. Pemienue s3kcnepuMeHTaIbHBIX 33/1a4 110 TEME 1
«MeTaJutbpl IIIaBHBIX TOATPYIID)
Vv MeTtanabl 10004YHBIX NOATPYNII 20
64 OOm1ast XapaKTEpPUCTHKA NEPEXOTHBIX METAJIOB 1
65 Xpom 1
66/67 CoenuHenus: xpoma. Ba%HCHMOCTB KHCJIOTHO-OCHOBHBIX U OKHCJIUTEIBHO- 5
BOCCTAaHOBHTEIJILHBIX CBOMCTB OT CTEIIEHN OKUCIICHHS METallIa
68 Maprasnerg 1
69 XKene3o kKak XUMUYECKUHN DJIEMEHT 1
70 ’Kene3o — npocToe BEMEeCTBO 1
71 CoenunHenus xeiesa 1
72 Menn 1
73 [MpakTrdeckas padora Ne 4. «llomydenue memHoro kymopoca. [lomydenue 1
KEJIE3HOTO KYIopocay
74 Cepebpo 1
75 3o10TO 1
76 Hunk 1
77 PryTh 1
78/79 Pemenue 3a1a4 1 BoIOJIHEHUE YIpaKHEHUH 110 Teme «MeTauibl HOOOUHBIX 5
MO PYIII
80 [MpakTrueckas padora Ne 5. PenieHne skcriepuMeHTaIbHBIX 3324 110 TeMe 1
«MeTanpl MOOOYHBIX MOATPYII
81 [Tpaktrueckas padota Ne 6. «Ilonyuenue com Mopay 1
82 O6o00matoree MOBTOPEHHE O TeMe «MeTallTbl» 1
83 KonTponbnas pabora Ne 2 o Teme «MeTtamibh» 1
VI CTpoeHue BellecTBa 14
84/85 Anpo atoma. SnepHble peakuuu 2
86 DneMeHTapHbIe IOHATHS KBAHTOBOW MEXAHUKH 1
87/88 | DnexTpoHHBIC KOHPUTYPAIIH aTOMOB 2
89/90 | KoBasieHTHasl CBSI3b M CTPOCHUE MOJICKYII 2
91/92 | NouHas cBsi3b. CTpOCHHE HOHHBIX KPHCTAJIIOB 2
93/94 | Metannunueckas cBsi3b. Kprctayumyeckue penieTku MEeTalioB 2
95/96 | MexMoOIeKyIsIpHbIE B3aUMOICHCTBHS 2
97 O6o0matoriee moBTopeHue mo TeMe «CTpOCHHE BEIIECTBAY 1
VII Teoperuyeckoe onucaHue XUMHYECKUX PeaKkid 19
98 Tennobie 3 PEKTH XUMUUECKUX PEAKITHIA 1
99 3akon ['ecca 1
100 OHTponus. Bropoii 3aKk0H TepMOAUHAMUKU 1
101 Oneprust [ m06ca u KpUTEpUN CaMONPOU3BOIBHOCTH XUMUYECKHUX PEAKITHH 1
102 Pemrenue 3a1a4 mo reme «XUMUYECKast TEPMOJIMHAMHKA 1
103 CKOpOCTh XUMHYECKOHN peakinu. 3aKOH ACHCTBYIOIIMX MacC 1
104 3aBUCUMOCTb CKOPOCTH PEaKLIUU OT TEMIEPATYPHI 1




105

Kartanus. Karanuzatopsl

1
106/ Xumunyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS 5
107
108 [Tpurmmn Jle larense 1
109/ [Tpaktrueckas padorta Ne 7. «CKOpPOCTh XUMHUYECKHUX PEAKIIMA. XUMHUECKOE 5
110 paBHOBECHE
111 HNonHoe npousseaenue Boasl. BogopoaHslil noKas3aTelb 1
112 XUMHYECKOE paBHOBECUE B PACTBOPAX 1
113/114 | Xumudecknue HCTOUHUKHU TOKa. DIICKTPOIIH3 2
115 O6o0matoriee MOBTOPEHHE 1O TeMe « T eOpeTHIECKNE OCHOBBI XUMHUM) 1
116 Kontponbhast pabota Ne 3 o teme «TeopeTndeckre OCHOBBI XUMHUM) 1
VIII XUMHUYeCKAs TEXHOJIOTHS 7
117 HayuHnble npuHIMIIBEI OpraHu3aii XUMHYECKOT0 MPOU3BOJICTBA 1
118 [Tpon3BOACTBO CEPHON KHCIIOTHBI 1
119 [Tpou3BoACTBO amMmmMuaka 1
120 IIpon3BoACTBO YyryHa 1
121 [TpousBoacTBO cTanu 1
122 [IpoMbIIITIEHHBIN OPraHUYECKUN CUHTE3 1
123 XUMUYECKOE 3arpsi3HEHUE OKpYKaIoLel cpeibl. «3esieHasD XUMuUs 1
IX XuMus B OBCETHEBHOM KU3HU S
124 XuMmus Uy 1
125 JlexkapCTBEHHBIC CPECTBA 1
126 KocmeTtnueckue n nmapproMepHbIe CpeIcTBa 1
127 brrToBas xumms 1
128 IIurMeHThI U Kpacku 1
X Xumus Ha cJiyxbe o01ecTBa 3
129 XHMHS B CTPOUTENILCTBE 1
130 XuMHs B CEJILCKOM XO35IUCTBE 1
131 Heoprannueckue matepuasl 1
Xl XuMHs B COBPEMEHHOI HayKe 5
132 OcoOEHHOCTH COBPEMEHHOW HAYKH 1
133 MeTo10JT0THST HAyYHOT'O UCCIIeTOBAHUS 1
134 HcTounnky XumMu4eckoi nHGOpMaIim 1
135 O6o6maromee nmoBTopeHue 3a kype 11 kimacca 1
136 Konrposbnas padora Ne 4. «MToroBasi KOHTpOJbHasE paboTay 1

Hroro:

136




Tpeb6oBaHus K YPOBHIO NOATOTOBKY 00y4aK0LIEroCcs

B pe3yabrare u3ydeHusi y4eOHOro mpeamera «XumMus» Ha NPOoPWIBLHOM YPOBHE Y4YEHHMK
HOJIKEH:

3HATh/TIOHUMATh:

- pOJIb XMMUH B €CTECTBO3HAHUU, €€ CBSI3b C IPYITMMH €CTECTBEHHBIMU HayKaMH, 3HaYEHHUE B KU3HU
COBPEMEHHOT0 00IIeCTBa;

- BOKHEHIINE XMMHYECKUE IOHATHS: BEHIECTBO, XMMHUYECKHHA 3JIEMEHT, aTOM, MOJEKyJa, macca
aTOMOB M MOJICKYJ, MOH, PajHKaj, ajUIOTPONHUs, HYKJIUAbl M H30TOIMbI, aTOMHbIC S-, P-, d-opOuTan,
XMUMUYECKast CBs3b, DJIEKTPOOTPUIATEIBHOCTh, BAaJEHTHOCTh, CTENEHb OKHUCICHHSA, T'HOpHUIU3AIH
opbutaneil, IpOCTPaHCTBEHHOE CTPOCHUE MOJIEKYJ, MOJIb, MOJISIpHAs Macca, MOJSIpHBIH 00BbEeM, BElecTBa
MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOIO CTPOCHHMS, KOMIUIEKCHBIE COEAMHEHUS, IUCIEPCHBIE CHCTEMBI,
WCTUHHBIE PACTBOPHI, DJIEKTPOJUTHUECKAs] IUCCOLMAIUS, KHCIOTHO-OCHOBHBIE pEaKIMU B BOJHBIX
pacTBopax, THMJPOJU3, OKHCIEHHE U BOCCTAHOBJIEHME, 3JIEKTPOJIM3, CKOPOCTh XHMHYECKON peakuuw,
MEXaHU3M pPEaKLUH, KaTaliu3, TEIIOBOM 3(h(EeKT peakiyu, SHTAJIbIU, TEIUIOTa 00pa30BaHUs, SHTPOIHS,
XMMHUYECKOE paBHOBECHE, KOHCTAHTa pPAaBHOBECHS, YIJIEPOAHBIA CKeneT, (YHKIUOHAJIbHAs TpyIia,
TOMOJIOTHSI, CTPYKTypHass M TPOCTPAHCTBEHHAas H30MEpUs, HHAYKTUBHBIM W Me30MepHBIH 3(PQeKThI,
ANMEKTPO I, HyKIICOPUI, OCHOBHBIC TUITBI PEAKIIUN B HEOPTAHHUECKON M OPraHUIeCKON XUMHUU;

- OCHOBHBIE 3aKOHbl XMMHU: 3aKOH COXPAHEHMS MacChl BEILECTB, NEPUOAMYECKUN 3aKOH, 3aKOH
MOCTOSIHCTBA COCTaBa, 3aKOH ABoraapo, 3akoH l'ecca, 3aKOH JEHCTBYIOIIMX MAacC B KHHETUKE H
TEPMOJNHAMUKE;

- OCHOBHBIE TEOPUU XHMHU: CTPOEHHUS aTOMa, XUMHUYECKOM CBSA3H, JJIEKTPOJIUTUYECKOU
JUCCOLMALIMY, KHCIOT M OCHOBAHMH, CTPOEHHUS OPraHUYECKUX COEIMHEHUH (BKIIOYAs CTEPEOXUMMIO),
XUMUYECKYI0 KHHETUKY U XUMHUUYECKYIO TEPMOJNHAMHUKY;

- KJI1accu(pUKaIMo 1 HOMEHKIATYpy HEOPTaHUYECKUX U OPraHUYeCKUX COEIMHEHUN;

- IPUPOJHBIE UICTOYHUKH YIJIEBOJOPOJIOB U CIIOCOOBI UX MEPepadOTKH;

- BEILIECTBA M MAaTepHaJIbl, IIMPOKO MCIONb3yEMblE€ B INPAKTUKE: OCHOBHBIE METAJUIBI U CIIJIABBI,
rpaguT, KBapl, CTEKJIO, IIEMEHT, MUHEpaJbHble YAOOpEHHs, MHUHEPaJbHbIE U OPraHUYECKHUE KHUCIOTHI,
IIeJIOYH, aMMHaK, YIJEeBOAOPOIbL, (PEHON, AaHWIUH, METAaHOJ], STaHOJN, ATHJIEHTJIUKOIb, TJIUIEpPHUH,
dbopManbaerus, aneTanbAeru, aleToH, IN0Ko3a, caxapo3a, Kpaxmall, KJeT4aTka, aMHUHOKHUCIIOThI, OeNKH,
HCKYCCTBEHHbIE BOJIOKHA, Kay4yKH, IJIACTMACCHI, )KUPbI, MbUIa U MOIOIINE CPE/ICTBA.

Ymersn:

- Ha3bIBAaTh U3YYEHHBIE BEIIECTBA 10 «TPUBUAIBHON» U MEXIYHAPOAHON HOMEHKIIATypaM;

- ONPEAENATh BAJIEHTHOCTh M CTENEHb OKUCJICHUS XMMHYECKHUX 3JIEMEHTOB, 3apsA]l HOHA, TUIl
XUMHUYECKON CBSI3U, IMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ, THUIl KPUCTAJUIMUECKOM PELIeTKH, XapakTep
Cpellbl B BOAHBIX pacTBOpPax, OKUCIUTENIb U BOCCTAHOBHUTEIb, HAPABICHUE CMEIICHUS PABHOBECHUS O]

BJIMAHUCM PA3JIMIHBIX (I)aI(TOpOB, HU30MCEPBI U TOMOJIOTH, ITPUHAAJICIKHOCTD BCUICCTB K PA3JIMYHBIM KJIaCCaM



OpraHMYECKUX COEJUHEHUMN, XapakTep B3aUMHOIO BIIMSHUS aTOMOB B MOJIEKYJIaX, THUIIbl pEaKUd B
HEOPraHMYeCKOM U OPraHNYECKONW XUMUU;

- XapakTepu3oBaThb S-, P- W d-dIeMEHTHI TO WX TOJOKEHUIO B TMEPUOJMYECKON CHUCTEME
J.N.MenneneeBa; oOmue XWMHYSCKHE CBOWCTBA METAJNIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEJUHEHUN; CTPOCHHME U CBOMCTBA OPraHUYECKHUX COEAMHEHHH (YIJIeBOJIOPOJIOB,
CIIUPTOB, (PEHOJIOB, aNbJICTHA0B U KETOHOB, KAPOOHOBBIX KHCIOT, aMUHOB, aMUHOKHUCIJIOT U YTJIEBOJIOB);

- OOBSCHATh 3aBHCHUMOCTh CBOMCTB XHUMHUYECKOTO 3JIEMEHTa M OOpa30BaHHBIX MM BEIHIECTB OT
MOJIOKEeHUs B mepuoandeckon cucreme [[.M.MeHneneeBa; 3aBUCUMOCTh CBOMCTB HEOPTaHUYECKUX BEIIECTB
OT UX COCTaBa U CTPOCHHUS; MPUPOAY U CIIOCOOBI 00pPa30BAHMSI XUMUYECKOW CBSI3H; 3aBHCHMOCTH CKOPOCTH
XUMHUYECKON PEaKIuu OT Pa3TUYHbBIX (PAKTOPOB, pEAaKIIMOHHON CITIOCOOHOCTH OPTaHMYECKUX COSIUHEHUH OT
CTPOEHUS UX MOJIEKYJ;

- BBITMOJHATh XWMHUYECKHH HKCIIEPUMEHT IO PACIO3HABAHUIO BAXKHEHIIINX HEOPTraHUYECKUX U
OpPraHMYEeCKHX BEIIECTB; MOJYYEHUIO KOHKPETHBIX BEIIECTB, OTHOCAIIMXCS K HW3YYEHHBIM Kilaccam
COCIMHCHU;

- IPOBOJUTH PACUEThI IO XUMUYECKUM (POPMYyIIaM U YpaBHEHUSIM PEaKITUii;

- OCYIIECTBIISITH CAMOCTOSITEIIbHBIN TOMCK XUMUYECKON H(OPMAITUU C UCIIOJIb30BAaHUEM Pa3IMIHBIX
HMCTOYHHUKOB (CTPABOYHBIX, HAYYHBIX M HAY4YHO- MOMYJISPHBIX H3JaHUN, KOMIBIOTEPHBIX 0a3 JTaHHBIX,
pecypcoB MHTepHETa); HCHOIB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH i OOpa0OTKM U Tepenadyu
nH(bOpMaIIUU U €€ MPEACTABICHUS B Pa3UYHbIX (hopMax.

HUcnosib30BaTh npuoOpeTeHHbIe 3HAHUS M YMEHHS] B NPAKTHYECKOH AeATeJbHOCTH M
NMOBCETHEBHOI KU3HHU IJ1A:

- MOHUMaHUS TJIOOAIBHBIX TPOOJEM, CTOSIIUX Mepe] YeJIOBEYSCTBOM: DKOJIOTHUYCCKHUX,
SHEPTreTHUYECKUX U ChIPbEBBIX;

- OOBSICHEHHS XMMHYECKHX SBJICHHUM, MPOUCXOASAIINX B IPUPOJE, OBITY U HA IPOU3BOCTBE;

- 9KOJIOTHYECKHA TPAMOTHOTO IMOBEAECHHUS B OKPYKAIOILIEH CpEJIE;

- OLICHKH BIWSHUS XMMHYECKOIO 3arpsiI3HEHUS OKPYKAKOIIEH CPElbl HA OPraHU3M YEJIOBEKA U JIPYTUe
YKUBbIE OPraHU3MBbI;

- 6e30macHO pabOTHI C BEIIECTBAMU B JJa0OPATOPUH, OBITY U Ha TTPOU3BOICTBE;

- ONpEICJICHUSI BO3MOKHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpAlICHU B PA3JIUYHBIX YCJIOBHUSAX W
OIICHKH MX TTOCJICICTBUM;

- pacro3HaBaHUS ¥ UASHTU(PUKAIIMN BAXKHEUIITNX BEIIECTB M MaTEPHAJIOB;

- OLICHKHU KayeCTBa MUTHEBOU BOJIbI U OTAEJbHBIX MUIIEBBIX IPOIYKTOB;

- KPUTHYECKON OIICHKH JOCTOBEPHOCTH XWMHUYECKOW MH(POpPMAIMH, MOCTYMHAIOMEH W3 Pa3IUIHBIX
HCTOYHUKOB;

- MPUOOPETCHHS MPAKTUYECKOTO OIBITa JCATCILHOCTH, MPEIIICCTBYIONICH NMpodhecCHOHAIBHOH, B

OCHOBE KOTOPOH JIC)KUT TaHHBIN YUeOHBIN MpeIMET.



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE

Komnerorep — 1;

[TpunTep — 1;

OkpaH 11 npoekropa— 1;

[Tpoexrtop — 1,

OnekTpoHHble cpeactBa oOyuenus: CD, DVD, BumeodusnibMbl, HMHTEpaKTHUBHBIC IIJIAKATHI,
JTUIEH3MOHHOE TPOrpaMMHOE 0OecIieYeHIE;

[TnakaTbl HACTEHHbIE — 1 KOMIL.;

Becr1 anexktponnsie ¢ USB — nepexonuukom — 1,

LenTpudyra nemoncrparuonsas — 1;

[IITaTuB XUMUYECKUH TEMOHCTPALIMOHHBIN — 1;

Amnmnapar Juist npoBeieHuss XumMuueckux peakuuit AIIXP —1;

Amnmnapar Kunma — 1;

Oanometp — 1;

['enepaTop (MCTOUHUK) BbICOKOTO HampspkeHus ' BH — 1

[Nopenka yauBepcanpHas — 1;

[Tpubop 11 UILTIOCTPALMHU 3aBUCUMOCTH CKOPOCTH XUMHUUECKUX PEAKIMNA OT YCIOBUN OKpY Karomien
cpensl — 1,

HaGop nns anekrponusa AeMOHCTPAMOHHBIN — 1,

[Tpubop AJIs ONBITOB 110 XUMHH C SJIEKTPUUECKUM TOKOM (J1abopaTopHbIii) — 1;

[TpuGop A OKUCIICHHS CIUPTA HAJ MEIHBIM KaTamu3aTopom — 1,

[TpuGop A MoTydyeHuUs raJou10alIKaHOB JEMOHCTPAIIMOHHBINA — 1;

YcraHoBka st GUIBTPOBAHMS IO BAKyyMOM — 1;

[Tpubop ans onpepeseHns coctaBa Bo3ayxa — 1;

[Tpubop A MILTIOCTPAIINK 3aKOHA COXPAHSHHSI MAacChlI BEIIecTB — 1,

YcTaHoBKa 1Sl IEPEroHKH BelecTs — 1,

[udposas mabopaTopust Mo XUMHUH AJ1s yautens — 1,

[Mudposas nabopatopus O XUMUHU JJI YIUTEINs (YriyOJeHHbINH YpoBeHb) — 1;

[udposas nadbopaTopusi Mo XUMHUH AJIsl YICHUKA — 3;

Munu-skcnpecc 1abopatopus yueOHas, 14 mokaszaTeneii ¢ KOMIUIEKTOM MOMOJHEHus — 1;

DNEKTPOIIUTKA — 6]

bans komOuHUpoBaHHas tabopaTopHas — 6;

Becb! ns ceinyunx marepuanion — 14;

CnproBka 1abopatopHas CTekiIo — 1;

CnuproBka naboparopHas jguras — 1,

Muxkpockor 1 poBoii ¢ pyKOBOACTBOM IMOJIb30BATENS U MOcoOreM ydamuxcs — 1;

HaGop nns unctkn ontuku — 1;

Hab6op mocynb! st peakruso HITP — 14,

HaGop mocybl v mpuHAAICKHOCTEH JIJIsl paOdOTHI ¢ MaJIBIMU KoJmdecTBamu Bemects HIIM — 14,

HaGop mocy/pl ¥ IpruHaIeKHOCTEH U3 TporiieHa (Mukpoiadbopatopus — 14);

KommuiekT konb 1eMOHCTpaliMoHHbIX — 1;

KroBeTa s naT4yrika ONTHYECKOM MIOTHOCTH — 1;

Ha6op npobok pe3nnoBbix — 14;

[lepexon cTexasTHHBIN — 1,

[TpoGupka Bropma — 1,

[TpoOupka nByxKoneHHas — 1;

CoenqnHUTENb CTEKIAHHBIN — 1;

Mnpur — 1;

KoMmuiekT cTeksIsHHOM nocy/ipl Ha ¢ ax 1eMOHCTPAIMOHHBIN — 1;

KommnekT uznenuii u3 kepamuku, papdopa u pasuca — 1,

Kommiext noxek ¢papdoposbix — 1;

KomMmruiekT MepHBIX K010 Manoro oobema — 1;

KommuiekT MepHBIX K070 — 1;

KoMIIeKT MepHBIX MIUIUHAPOB MIIACTUKOBBIX — 1;



KoMIIeKT MEpHBIX WINHAPOB CTEKISIHHBIX — 1;

KoM1uiekT BOpOHOK CTEKISTHHBIX — 1;

Kommiekt nunetok — 1;

KoMIuiekT cTakaHoB MIaCTUKOBBIX — 1;

KoMITIeKT cTakaHOB XUMUYECKHX MEPHBIX — 1;

KoMruiekT crakaH4uKoB J1s1 B3BemmBaHus (0okc) — 1,

KommnekT crynok ¢ nectukamu — 1;

KomrmiekT mmareneit; Habop nmuHIETOB — 1;

Ha6op gamex I[etpu d=35, d=60 — 1,

TpyOka crexisHHas (KOMIUIEKT) — 1;

Oxcukatop — 1,

Yama kpucTamuM3aioHHas — 2;

Hlunme! TurensHble — 1; Bropetka — 6; [Ipodupka I[1X-14 — 100; IlItatussr — 28;
KomMmruiekT epriieii 1yist MBIThsl XUMUYECKOU mocyabl — 1;

KomruiekT cpeacTs st MHANBUAYATbHOM 3a1UThI — 1;

KommiexT repmomerpos — 1;

CymwmibHast naHesb JAJid mocyabl — 1;

KomrmuiekT Mozenel KpUCTAIUTMYECKUX PEHIeToK — 1;

Mopenb Mosekybl 6enka — 1;

HaGop nns cocraBnenust 00beMHBIX Mojieeit MoneKkyn — 1;

KomruiekT st mpakTrdeckux padoT A1 MOACTUPOBAHUS MOJIEKYII 110 HEOPTraHUIECKON XuMuH — 14,
KoMmmuiexT 115 mpakTudeckux paboT A MOJAETHPOBAHUS MOJIEKYI M0 OpraHNYecKor XuMuu — 14;
HaGop st MmonenupoBaHust CTPOSHUSI aTOMOB U MOJIEKYT — 1;

HabGop moperneii 3aBoJCKUX XUMHUYECKUX anmapaToB — 1;

Hab6op TpadapeToB moaeneit atomoB — 1;

Habop nns monenupoBaHus SIEKTPOHHOTO CTPOSHHUSI aTOMOB — 1,

Kommekt xomneknuii — 1; Habop XuMuueckux 3J1eMEHTOB J€MOHCTPAIIMOHHBIN — 1;
KOMIUIEKT XUMHUYECKUX PEaKTUBOB — 1;

DIIeKTpOHHBIE Y4eOHBIC TTOCOOUS /71l KaOuHeTa XUMUH — 1;

KomrmuiekT yueOHbIX BUI€O (PUIBMOB IO HEOPTaHUYECKOW XUMHUH — 1;
KommuiekT nHpopMaioHHO CripaBOYHOM JIUTEpaTyphl AJid KaOuHeTa XuMuu — 1;
MeTtonudeckue pekoMeHaanuu K nudpoBoit taboparopuu — 3;

KOMIUTIEKT MOpTPEeTOB BETUKUX XUMHUKOB — 1,

ITocoOust HarmaaHON dKcmo3unuu — 1;

Ta6muma "Tlepuoanueckas cuctema xumuaeckux smeMenToB 1.1, MenneneeBa» — 1;
Cepust TaOIUI] IO HEOPTAHUYECKON XUMUH (CMEHHAs HKCTIO3UIHS) — 1;

Cepust TaOIUIL IO OPTAHUYECKOW XUMUHU (CMEHHAs SKCTIO3UIHs ) — 1;

KommuiekT TpanciapaHTOB (IIpO3payHbIX MJIEHOK) [0 XUMUMU;

Cepust TaOIUIT IO XUMUYECKUM TIPOU3BOJICTBAM (CMEHHAs KCIIO3HIHs) — 1;
OUIBTPOBEHTUIISILIMOHHBIN arperaT ¢ BBITSHKHBIM YCTPOHCTBOM — 1;
[Ipenaparopckas

AxkBaguctuisitop — 1;

MydenbHas neus — 1,

DNEKTPOIUTUTKA JIabopaTopHas ¢ 3-X MO3UIL. MepeKIod. — 1



YYEBHO-METOANYECKOE OBECIIEHEHHUE

OcHoBHast y4eOHO-MeTOAHYECKAs JTUTepaTypa

1. Xumus. YraoyOnenusiii ypoBeHb. 11 kinacc. YueOHUK C 3I€KTPOHHBIM IPUIOKEHHEM (aBTOpHI B.
B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B. Jlynun).

2. Pabouas mporpamMma y4eOHOTO mpeameTa «XHUMHsS» Ha YriyOJIEHHOM YPOBHE CPEIHETO OOIIero
obpazoBanus k YMK no xumuu B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenuna, A. A. /Ipoznosa, B. B.
JlynuHa 1 MeToMUECKUE PEKOMEHIAIMK 10 ee cocTaBieHuto (aBTopsl B. B. Epemun, A. A. Jlpo3nos, 1. B.
Epemuna, 3. FO. Kepumos).

3. Meroanueckoe mocodue k yueoHuky B. B. Epemuna, H. E. Ky3smenko, A. A. [Ipo3nosa, B. B.
Jlynnna «Xumus. YraoyOnenusiii ypoBeHb. 11 xmace» (aBroper B. B. Epemun, H. B. Bonkosa, H. B.
@upcrosa, . B. Epemuna, A. A. [Ipo3nos, 3. 0. Kepumos).

JlonoJiHUTeIbHAS Y4eOHO-MeToANYeCcKasi JUTepaTypa U HCTOYHUKH

1. Amuk6epona JI. 0., Pykk H. C. [Tone3nas xumus: 3agaun u ucropun. —M.: JIpoda, 2008.

2. Apremenko A. W. Opranuueckass XUMHS M YeJOBEK. Te€OpeTHUECKHE OCHOBBI. YTIyOJIEHHBIN
Kypc. — M.: IIpocsemenue, 2000.

3. I'pannbepr U. . Oprannueckas xumus. — M.: JIpocda, 2004.

4. Epemun B. B., Ky3pmenko H. E. COopHuk 3a1a4 1 yripa)XHEHUH TI0 XUMUH: IIKOJIBHBIN Kypc.- M.:
Ox3amen, 2008

5. Kysemenko H. E., Epemun B. B., Ilonko B. A. Hauyana xumuu. — M.: JlaGopaTopusi 3HaHuil,
2016.

6. Kykymkus 0. H. Xumus Bokpyr Hac.— M.: Beicias mkona, 1992.

7. Hugantses 3. E., Ilapamonosa H. I'. OcHoBbI npuknaanoit xumuu. — M.: Bianoc, 2002.

8. ITanak 1. Oprannueckas xumus. — M.: Mup, 1986.

9. Mmuyruna I'. B. Xumus u moBceqHeBHAs )XU3HB uenoBeka. — M.: [lpoda, 2005.

10. Dauknoneans misa aereit. T. 17: Xumusd. — M.: Apanta+, 2001, 2007, 2010.

11. Otkunc I1. Monekynsl. — M.: Mup, 1991.

12. IOposckas M. A., Kypkun A. B. OcHoBbl oprannyeckoit xumun. — M.: BUHOM. Jlabopatopust

3HaHui, 2012,

OcHoBHble UHTEpHET-pecypechl

http://www.edu.ru — deaepanbublii mopran «Poccuiickoe 06pa3oBaHUEH

http://www.school.edu.ru — Poccuiickuii 001eo0pa3oBaTeIbHbII TOPTAT

http://www.school-collection.edu.ru — enunas koyieKIys HUGPOBBIX 00PA30BATEIBHBIX PECYPCOB

http://www.openclass.ru — MeToauuecKue peKOMEHAAINH 110 Kcmoib3oBanuu [[OP

http://www.edu.ru — deaepanbublii mopran «Poccuiickoe 06pa3oBaHueH

http://www.ed.gov.ru/ — JOKYMEHTBI W MaTepuasibl JaesTebHOCTH DenepasbHOro areHTCTBa IO



http://www.edu.ru/
http://www.school.edu.ru/
http://www.school-collection.edu.ru/
http://www.openclass.ru/
http://www.edu.ru/
http://www.ed.gov.ru/

00pa3oBaHUIO

http://www.fipi.ru/ — ®enepanbHbIii HHCTUTYT MEAATOTMYECKUX U3MEPEHUI

http://school-collection.edu.ru/— enunas Kosutekiust UPPOBBIX 0Opa3oBaTebHBIX pecypcos (IIOP)

http://fcior.edu.ru/ — denepanbHbIii IEHTP UHGOPMAIIMOHHO-00pa3oBaTeNbHBIX pecypcoB (PIIVOP)

http://www.ict.edu.ru/— MupopMamoHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU B 00pa30BaHUU

http://www.chemnet.ru/rus/elibrary/ — caliT comep>XuT 3JIEKTPOHHBIC Y4eOHbIE U WHPOPMAIIHOHHBIC
MaTepuaIbl ISl IIKOJIFHUKOB U YYHTEICH.

http://www.xumuk.ru — caliT 0 XUMHUH: KJIaCCHYECKUE YUCOHHMKH, CIPABOYHUKH, DHIIUKIONCINH,
IIOMCK OPTaHUYECKUX U HEOPTaHUYECKUX PEAKLIUN, COCTAaBICHUE YPABHEHUN PEAKII.

http://elementy.ru/ — nHay4HO-ONYJISIPHBIN TPOEKT «DJIEMEHTHI OONbIION Hayku». HoBocTH Haykw,
KHHTH, HAYYHO-TIOMYJISIPHBIC CTAThH, JICKIHH, SHIUKIIOTICTUH.

http://potential.org.ru/ — caiit Hay4HO-MOMySIPHOTO XXypHaia «[loTeHmam.

http://www.hij.ru/ — caiit Hay4HO-NIONYJISIPHOTO JKypHAIa «XUMHS U KHU3HB.

https://ww.lektorium.tv/ — HekoMMepUeckuii calliT OHIaliH-00pa30BaHMs, CONEPKHUT MHOTO
HMHTEPECHBIX 00Pa30BaTEIIbHBIX KYPCOB U BHICOJCKINH ISl IIKOJILHUKOB, CTYACHTOB U


http://www.fipi.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.ict.edu.ru/

