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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma 1o XuMuu Ha ypOBHE CpeAHEro oOIIero oopasoBanus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa oT 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit
®denepanuny», TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepaibHo 00pa3oBaTeIbHON TPOrpaMMbl
cpennero oduero oopazosanusi(POII COO), npencrapieHHbix B DenepaabHOM rocyapCTBEHHOM
oOpazoBarensHOM cTangapre COO, ¢ yuérom KoHuenumuu npenogaBaHus y4yeOHOro IMpeamera
«Xumus» B o0Opa3zoBaTeIbHBIX opranm3aiusiax Poccuiickoit denepanuu, peaaTnu3yonux OCHOBHBIC
oOpa3oBarenbHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEeHUN «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa 10 2025 roga» (Pacnopsbkenue [paBurensctBa PO ot 29.05.
2015 Ne 996 - p.).
PaGouas nporpamma pa3patoTaHa B COOTBETCTBHUH C:

1. ®denepanbHbiM 3ak0HOM «O0 oOpaszoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 Ne
273-03
2. ®enepanbHblil 3ak0oH OT 19.12.2023 Ne 618-D3 «O BHeceHun n3MeHeHuil B denepanbHbli

3akoH «O0 oOpazoBanuu B Poccuiickoit deneparmmm»
3. Ilpukaz Muno6Hayku Poccunm ot 17.05.2012 Ne413 «OO6 yrtBepxkaeHun ¢eaeparbHOro
rocyapCTBEHHOT0 00pa30oBaTENbHOIO CTAHIAPTa CPEIHErO 00IIEro 00pa30BaHU»

4. Tlpuka3 MunucrepctBa npocseuienust Poccuiickoii ®enepanuu Ne 732 ot 12.08.2022 «O
BHECEHHH W3MEHEHUH B (helepalibHbIi TOCYIapCTBEHHBIM 00pa30BaTENbHbIM CTAHAAPT CPEIHETO
oOmero o0Opa3oBaHMs, YTBEPXKACHHBIA NpUKa3oM MuHHUCTEpCTBA O0Opa30BaHMsI M HAYKH
Poccutickon @eneparuum ot 17.05.2012r. No413»

5. Tlpukaz MunucrepctBa npocsemieHusi Poccuiickoit denepamuu Ne 1028 ot 27.12.2023 «O
BHECCHHH M3MEHEHUH B HEKOTOpbIE MpUKa3bl MUHHUCTEpCTBA 00pa3oBaHusl U Hayku Poccuiickoit
®denepanuu u MunmncTepcTBa npocsenieHus Poccuiickoit deneparuu, kacarommecs heaepaibHbIX
roCyJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB OCHOBHOTO OOIIET0 OOpa3oBaHUs U CPEIHETO
oOmero oobpaszoBanus» (3apeructpuponan 02.02.2024 Ne 77121)

6. [lpukaz MunuctepctBa npocsemnieHusi Poccuiickoit ®eneparnuu ot 18.05.2023 Ne371 «O6
YTBEPKICHUH (peepanbHOi 00pa3oBaTENbHON MPOrpaMMBbl CPEHETO OOILEr0 00pa30BaHUS»

7. Tlpuka3 MwunuctepctBa mpocBemienus Poccuiickoii @eneparum ot 19.03.2024 Nel71 «O
BHECEHUM M3MEHEHUN B HEKOTOpble MpuKa3bl MUHHUCTEpCTBA MpOCBELIeHUs Poccuiickon
®enepauuu, Kacarouiyecs (deaepaibHbIX 00pa3oBaTEIbHBIX MPOrpaMM HAYaJbHOIO OOIIEro
00pa3oBaHusI, OCHOBHOTO OOIIIEr0 00pa30BaHus U CPEIHEro O0IIero 00pa3oBaHUM»

8. Ilpukaz MunucrepctBa mnpocsemienust Poccuiickoit ®epepaunn ot 01.02.2024 Ne62 «O
BHECEHUM M3MEHEHUN B HEKOTOpble MpuKa3bl MuUHHUCTEpCTBA MpOCBELIeHUs Poccuiickon
denepanuu, Kacarommecs ¢eaepaabHbIX 00pa30BaTEeNbHBIX MPOTPAMM OCHOBHOTO OOIIETO
00pa3oBaHUs M CpeIHEro 00Imero oopa3oBaHUs

9. OcHoBHasi oOpa3oBarelbHas MpPOrpaMMa CpPeIHEro oO0Iero o0pa3oBaHMsl, YTBEPKICHHOM
npuka3zoM Ne353 ot 31.08.2023r.

10. JlokansHOTO HOpMaTUBHOIO akTa «llojoxkeHue o paboueil mporpaMMme y4eOHBIX MPEIMETOB,

y4eOHBIX KYypCOB, Y4eOHBIX MOyJiel neaarora, peanusyomero ®I'OC HOO, dI'OC 000, ®I'OC
COO, ®OITHOO, ©OIT OO0, ®OIT COO», yrBepxkaeHHoro npukazom Ne346-0O ot 31.08.2023r.

XWMHSI HA YPOBHE yIiyOJIEHHOTO U3yUYEHHUs 3aHUMAET BaXKHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHOro oOpa3oBanus ydamuxcs 10—11 knaccos. U3yuenue npenmMera, peannzyeMoe B YCIOBUSIX
mudepeHIMpOBaHHOT0, MPOPUIBLHOTO 00YUYEHHUsI, TPU3BAHO 00ECIIEUUTh 00111e00Pa30BaATEIHHYIO
M OOIEKYIbTYPHYIO MOJATOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOAUMYIO JUIS afamnTalud UX K



OBICTPO MEHSIOIUMCS YCIIOBUSM JKH3HU B COIIMYME, a TaKXKe IS MPOJOJDKEHHS OOyYeHHS B
opraHuzanusx MnpodecCUuOHANIBHOIO O00pa3oBaHUsA, B KOTOPBIX XHUMHS SIBIISIETCSA OJHOM U3
NPUOPUTETHBIX AUCIUILINH.

B nmnporpamMmMe 1o XuMHM Ha3zHaueHHE MpeaMera «XHUMHUS» TOJydaeT MoApOOHYIO
WHTEPNPETALUI0 B COOTBETCTBUM C OCHOBomoJiararomumu mnonoxeHuamu PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, COJepKaHusl, pe3yIbTaTOB 00y4eHHsI U TpeOOBaHUIN K YPOBHIO
MOATOTOBKM BBIMYCKHUKOB. CBUAETEILCTBOM TOMY SIBJISIFOTCS CIIEIYIOIIUE BBITIOIHSEMbIC
IPOrpaMMOi 10 XUMHUH (PYHKITUU:

e HMHPOPMALIMOHHO-METOUYECKasA, peaju3alus KOTOpOH obOecredynBacT MOJyYeHHUE
NPEICTaBICHUS O LEJAX, COJEp)KaHUM, OOIEH CTpaTeruu OOy4YeHHUs, BOCIUTAHUS U
pa3BUTUS OOYYalOIIUXCA CPEACTBAMU MPEIMETa, U3Yy4aeMOro B paMKaxX KOHKPETHOIO
npodus;

e OpraHM3alMOHHO-TUIAHUPYIOWIAs, KOTOpas MPEeayCMaTPUBAET OINPENEICHUE: TPUHIUIIOB
CTPYKTYPUPOBAaHMSI ¥  TOCJENOBATEIbHOCTH  HW3Y4YeHHsT y4eOHOro  maTepuarna,
KOJINYECTBEHHBIX M KA4YECTBEHHBIX €r0 XapaKTEPUCTHK; MOAXOAO0B K (HOPMUPOBAHUIO
COJICPKATEIIbHOM OCHOBBI KOHTPOJISI M OLEHKHM OOpa3oBaTEIbHBIX JIOCTHXKEHUM
oOyyarommxcsi B paMKax WTOTOBOM arrecTtanii B ¢GopMe €AUHOTO TOCYAapCTBEHHOTO
AK3aMeEHa M0 XUMUHU.

[Iporpamma aJis yriyOJIEHHOTO U3YYCHUST XUMUH:

e YCTAaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COJepKaHue, 0053aTeIbHOE JIJIsl U3YYCHUS B
paMKax OTAEIBHBIX MpoduieH, npeaycMaTpruBaeT pacrpeeieHue U CTPYKTypUpOBaHUe
€ro o KJaccam, OCHOBHBIM COJIep)KaTeNIbHBIM JIMHHUSAM/pa3/ienaM Kypca;

e JaéT MpPUMEPHOE pacmpejielieHue y4eOHOTO BPEMEHH, PEKOMEHAYEMOTO IJisi U3yYeHUS
OT/ICJIbHBIX TEM;

e TMpeasiaraeT MPUMEPHYIO MOCIIEI0BATEIBHOCTh U3YUEHUs YUYeOHOTO MaTepuala ¢ y4€ToM
JIOTHKHU MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JIaéT METOIUYECKYIO MHTEPIIPETAIUIO IIeJICH U 3a/1a4 U3yUYeHUs MpeMeTa Ha yri1yOa€HHOM
YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHEr0 00IIero oOpa3oBaHus,
COJICPKATEIIbHOM XapaKTePUCTUKU TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHOM MPOrpaMMbl  cpefHero oOmero oOpa3oBaHus  (JIMYHOCTHBIX,
METanpeMETHBIX, MPEIMETHBIX), a TakKe C Y4YETOM OCHOBHBIX BHJOB Y4eOHO-
MMO3HABATENIbHBIX JICUCTBHI 00yUYaIOIIEerocsi 0 OCBOCHUIO COJIEPKAHUS ITPEIMETA.

ITo BceMm Ha3BaHHBIM MO3ULIUSIM B TPOTpaMMeE M0 XUMUU MIPEAYCMOTPEHA PEEMCTBEHHOCTD C
o0ydyeHHeM XMMHUU Ha YPOBHE OCHOBHOTO 00IIero o0pa3zoBaHus. 3a MpeeiaMyd YCTaHOBJICHHOM
MPOTpaMMOM MO XUMUM 00s3aTEIbHON (MHBApPUAHTHOM) COCTABIISIONICH COJEpkKaHUsS Y4eOHOTO
npeaMeTa « XUMHEs OCTa&TCs BO3MOXKHOCTh BBIOOpA €ro BapUaTUBHOW COCTABIISIONICH, KOTOpAs
JIOJIKHA OTIPEIEISITHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO MPOQIIISt 00yUeHUSI.

B cootBeTcTBUM ¢ KOHIIENTyanbHbIMU TTosoxkeHus MU OI'OC COO o0 Ha3HaYeHUH MPEIMETOB
0a30BOro U yriyoJ€HHOro ypoBHEW B cucteme audpdepeHIMpOoBaHHOTO OOy4YEHHUS Ha YpPOBHE
cpenHero obOmiero oOpa3oBaHMsSI XHMMHSI HA YPOBHE YIIyOJNEHHOTO HM3y4eHMs] HAlpaBiIeH Ha
peanu3aIrio MPEEMCTBEHHOCTH € TIOCIIEAYIOIINM TAIllOM IMOJTYyYeHU XUMHUIECKOTO 00pa30BaHus B
paMKax HM3Y4YEHHs CIEIHUATbHBIX €CTECTBEHHO-HAYUYHBIX U XMUMHUYECKUX AUCIUIUIMH B By3ax W
OpraHu3alMsIX CpeHEro MpodecCHOHANLHOTO 00pa3oBaHus. B 3Tol CBsA3M HM3yueHUE MpenMeTra
«XUMUS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACUIMPEHHE U YIIIyOJIEHHE TEOPETUUECKOU U



MPAKTUYECKON MOATOTOBKH 00YYaIOUINXCs, BBIOPABIINX ONPeAeIEHHBINA MPOQPHIIb 00yUESHHS, B TOM
YHClie ¢ MEPCIEKTUBON MOCIEAYIONIEro MOJyUYeHUs XUMHUUECKOro 00pa30BaHusl B OpraHU3aIUsIX
npodeccuoHanbHOro 00pa3zoBanus. Hapsay ¢ atum, B cBere TpeboBanuit ®I'OC COO k
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHUs (eliepaibHOW 00pa30BaTENbHONW MPOTrpaMMBbl CPETHErO
oO1ero o0pa3oBaHusl U3y4YeHHE NpeaMeTa «XUMUS» OPUEHTHPOBAHO TAKXKE HA pEICHUE 3ajad
BOCIIUTAaHUA ¥ COLUMAIBHOTO pa3BUTUsA OOydarommxcsi, Ha (OPMHUPOBAHHE Yy HHUX
OOIICHHTEIUIEKTYaIbHbIX YMEHUN, YMEHUH palMOHaIN3allui y4eOHOro TpyAa M O0OOOIIEHHBIX
CIIOCOOOB JICSITEIBHOCTH, UMEIOIIUX MEXIMCUUILTUHAPHBINA, HAAIPEIMETHBIN XapakTep.

CocTaBnsomUMHA TIpeaMeTa «XUMHUS» Ha YpOBHE YriayOJEHHOTO W3Yy4YEHHUs SBISIOTCS
yrayOnéHnble Kypcehl — «Oprannyeckas xuMus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpE/ICTICHUH TOAXO0JI0B K OTOOpY U CTPYKTYpHOM OpraHM3allMH COJEP)KaHUsS 3TUX KYpCOB B
nporpamMme no XMMHUM 3a OCHOBY NpuHATH nojoxkeHuss I'OC COO o pazanuusx 6a30BOro u
yri1yOJIEHHOTO YPOBHEW M3YUEHHUS MTPEIMETA.

OcHoBy conepkanusi KypcoB «Oprannyeckas xumusi» U «O0111ast © HEOpraHUYecKasi XUMHUSH)
COCTABJISIET COBOKYINHOCTh MPEAMETHBIX 3HAHUUA M YMEHHUH, OTHOCALIUXCS K 0a30BOMY YPOBHIO
U3Yy4YEeHUs NMpeaMeTa. DTa CUCTEMA 3HAHUM MOIyYaeT OonpeaeiéHHOE TEOPETUUECKOE JOTOTHEHHE,
MO3BOJIAOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM (PaKTOIOTHYECKOTO MaTepHaa.
Tax, Ha yriayOGn€HHOM ypoBHE H3Yy4eHMs IpeaMmeTra oOecredeHa BO3MOYKHOCTb 3HAUUTEIbHOTO
yBEJIMYEHUs] 00bEMA 3HAHUM O XMMUYECKUX 3JIEMEHTAaX M CBOWCTBAaX MX COCIUHEHHI Ha OCHOBE
paclIMpeHusl W YIUIyOJICHHsI TMPEACTABICHU O CTPOCHUM BEIIECTBA, XUMHUYECKOH CBS3U M
3aKOHOMEPHOCTSIX NPOTEKAHWs] peakUuid, pacCMaTPUBAEMbIX C TOYKH 3pPEHHUS XHMHYECKOU
KUHETUKH U TepMOJIMHAMUKHU. M3ydyeHne nepuoanyueckoro 3akoHa u llepmogmueckon crcTeMsbl
XUMHUYECKUX 3JIEMEHTOB 0a3UpyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXaHUUECKUX MPECTABICHUSAX O
CTPOEHUHU aToMa. XUMHUYECKas CBS3b OOBSCHSAETCA C TOUKU 3PEHUS SHEPreTHUYECKUX U3MEHEHUU
npu e€ oOpa3oBaHMM M Pa3pyLIEHUHU, & TAKXKE C TOYKH 3PEHUS MEXAaHU3MOB €€ 00pa30BaHMUI.
N3yuyeHue TUIOB peakuuii 10noJHAeTcs (GOPMUPOBAHUEM MIPEACTABICHUM 00 3JIEKTPOXUMUYECKUX
IIpoLieccax M 3JIEKTPOJIM3€E PACIUIABOB U pacTBOPOB BEIIECTB. B Kypce opraHnyeckoil XUMHH IIPU
PacCMOTPEHUU PEAKIIMOHHOM CIIOCOOHOCTH COEAMHEHUH yensieTcs 0co00e BHUMaHUE BOIPOCAM
00 3IEeKTPOHHBIX 3(PPeKTax, 0 B3aUMHOM BIMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHe HMMEET TO, YTO Ha COJEP:KAHHE KypCOB XMMHUH YIIyOJEHHOTO YPOBHS
M3YYEHHUS JUIS KJIACCOB OMpeeaEHHOro npoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJIHEHUH K 001el cucTeMe MPeAMETHBIX 3HaHUIN) OKa3bIBAIOT BIUSHUE CMEXHBIC MTPEIMETHI.
Tak, HanpumMep, B COEPKAHUU TPEAMETA ISl KIIACCOB XMMHUKO-(QU3UIECKOTO MPOQHIIST OOJIBIITOE
3HauYeHHE OYyIyT UMETh JJIEMEHTbl Y4eOHOro Mmarepuaina no oobmei xumuu. [lpu uzydenuu
npeaMeTa B JaHHOM Cllydae akLEHT OyJAeT cliejlaH Ha OOIIHOCTh METOAOB MO3HaHUs, OOLUIHOCTb
3aKOHOB M TEOPUW B XUMHH U B (DU3UKE: aTOMHO-MOJICKYJIIpHAst Teopusl (MOJIEKYJIsIpHAs TEOpHUS B
¢u3nKe), 3aKOHBI COXpPAaHEHUS MacChl M JHEPIHH, 3aKOHbI TEPMOJWHAMUKH, HIIEKTPOJIN3A,
IPEACTABIICHUS O CTPOEHUU BEILIECTB U APYTOE€.

B TO ke Bpems B cojepaHUU MpeaMeTa Uil KJIACCOB XMMHUKO-OMOIOTHYECKOT0 MPpOQuiIs
OONBIINI yAeNbHBIA BeC OyJIeT MMETh OpraHuudeckas Xxumus. B aTom ciiydae npeaoctaBisercs
BO3MOXKHOCTH J1JIsl 60j1ee 00CTOSTENIbHOTO PAaCCMOTPEHUSI XUMUYECKOM OpraHu3alui KIETKH Kak
OMOJOTHMYECKONH CHCTEMbl, B COCTAaB KOTOPOHl BXOAST, K MpPUMEPY, TAaKUE CTPYKTYpHBIE
KOMITOHEHTBI, KaK JIUMUIbI, OCJIKH, YTIEBObl, HYKICHMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUS



O COCTaB€ M CBOWCTBAX MPEICTABUTEIEH OCHOBHBIX KJIACCOB OPTraHMYECKUX BEIIECTB CIyKaT
OCHOBOM JJISI ©3yYEHHUS CYIITHOCTH MPOIECCOB (POTOCHHTE3A, TBIXaHUS, TUIIEBAPEHUSI.

B nmane ¢hopmMupoBaHus OCHOB HAYYHOTO MUPOBO33PEHUS, OCBOCHHS 00IICHAYYHBIX METOJIOB
MIO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUW U3YUYCHHUE MpPEeAMETa « XUMUD)
Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBS3SIX C Y4€OHBIMHU IpeaIMETaMH,
BXOJSIIIMMHU B COCTaB MPEeAMETHBIX obJiacteil « ECcTeCTBEHHO-HAyYHBIE TTPEAMEThIY, «MaTeMaTuka
U uHpopMaTHKa» U «PycCKHil S3bIK U TUTEpATYypay.

[Tpu n3ydenun yueOHOro npeamMeTa « XuMus» Ha yriyoJIéHHOM YpOBHE TaKkKe, Kak Ha YPOBHE
OCHOBHOTO U cpeaHero oOmiero odpazoBaHus (Ha 0a30BOM YpOBHE), 3ajJilauei MEPBOCTEIICHHOMN
3HAYUMOCTH SIBIIIeTCS (OPMUPOBAHWE OCHOB HAyKH XHMHH Kak 0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUYECKOW AECATEIBHOCTHA YEJIOBEKAa WU OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KyJIbTyphl. PellieHue 3Tol 3amauud Ha yriyOJIEHHOM YPOBHE M3YUYEHHUs MpeIMeTa MpEeJIoJiaraet
peaIM3alMIo TaKUX LEJIEH, KakK:

e (opMupoBaHHE IPEACTABICHUN: O MaTEPUAIHPHOM €IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
MO3HABAEMOCTH SIBIICHUM MPUPOJBI, O MECTE XMMHUHU B CUCTEME €CTECTBCHHBIX HAYK U €€
BeaylIEH PO B 00ECIIEUCHUH YCTOMUYMBOTO PAa3BUTHS YEJIOBEUECTBA: B PEIICHUH TPOOIEM
AKOJIOTHYECKON, DPHEPreTHYECKOM M TMHIINEBONH O€30MacHOCTH, B Pa3BUTUM MEIUIIMHEI,
CO3JIaHMM HOBBIX MATEPHUAJIOB, HOBBIX HCTOYHHUKOB DSHEPrUHM, B OOCCIICUCHUH
PalMOHAJIBHOTO TMPUPOAONOb30BaHUsS, B (OPMUPOBAHWU MHPOBO33PEHUS M OOIIeH
KYJbTYphl YEJIOBEKAa, a TaKXKe SKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3710pPOBBIO Y IPUPOAHOM CPELE;

e OCBOCHHME CHCTEMbl 3HAHMH, JICKAIIMX B OCHOBE XHMMYECKOM COCTaBIISIOLICH
€CTEeCTBEHHO-HAYYHOU KapTHHBI MHUpa: (yHAAMCHTAIBHBIX MOHSATHN, 3aKOHOB M TEOPHI
XMMHH, COBPEMEHHBIX MPEACTABICHUA O CTPOCHHWM BEIIECTBA HA PA3HBIX YPOBHIX —
ATOMHOM, HOHHO-MOJICKYJISIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJAWHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XHMHUYECKHUX PEAKIU, O XUMHYECKOM
PaBHOBECHH, pacTBOpax M AUCHEPCHBIX CHCTEeMax, 00 OOIMX HAyYHBIX ITPUHIIMAIIAX
XAMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y 00y4aroUXCs OCO3HAHHOTO TOHUMAaHHUS BOCTPEOOBAHHOCTH CUCTEMHBIX
XUMUYECKUX 3HAHUU I OOBSICHEHUS KIIOUEBBIX UACH U TTPOOJEM COBPEMEHHON XUMUH,
JUIsl OOBSICHEHWS U TPOTHOZMPOBAHUS SIBJICHHWMA, WMEIOIINX €CTeCTBEHHO-HAYYHYIO
MPUPOy; TPAMOTHOTO pEIIeHUs] MpoOJieM, CBSI3aHHBIX C XWUMHUEH, MPOTHO3MPOBAHUSA,
aHaJIN3a M OLEHKU C MO3UIMI DKOJOTMYECKO OE€30IMaCHOCTH ITOCIIEACTBUI OBITOBON M
MPOU3BOJACTBEHHON JEATEILHOCTH YEJIOBEKA, CBI3aHHOW ¢ XMMUUYECKUM MIPOU3BOACTBOM,
UCIIOJIb30BaHUEM U NepepabOTKOMN BEILIECTB;

e yrIUyOJICHWE TIPEICTABICHUA O HAYYHBIX METOJaX I[MO3HAHUS, HEOOXOIUMBIX IS
MpUOOpPETEHUSI YMEHUI OPUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS XUMHUYECKHUX
SIBJICHWH, UMEIOIIMX MECTO B MPUPOJIEC, B MPAKTUUECKON JIESITEILHOCTH U MTOBCEIHEBHOMN
JKU3HHU.

B nane peanuzanuu nepBooYepeaHbIX BOCIIUTATEIBHBIX U Pa3BUBAIOIINX (QYHKIIUHN 11€JI0CTHON
CHUCTEMBI CPETHEro OOIero 00pa3oBaHMs MPH U3YYCHUH NPEeaIMeTa « XUMHS» Ha yriyOnEéHHOM
YpOBHE 0CO0YIO aKTyallbHOCTh IPUOOPETAIOT TAKKE TIEH U 33/1a49H, KaK:

e BOCIUTaHHE YOCKIAEHHOCTH B MO3HABAEMOCTH SIBJICHUM MPUPOJIbI, YBAXKEHUS K MPOIECCY

TBOpYECTBA B O00JIACTM TEOPETHUYECKUX U MPUKIATHBIX MCCIIEJIOBAaHUNH B XHMUHU,



dbopMupoOBaHKEe MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH;

e pa3BUTHE MOTHBALMM K OOYYEHUIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIIMTaHHUIO HA OCHOBE YCBOEHHS 00I1I€UeI0BEUECKIX IEHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, UHTEIUICKTYAJIbHBIX U TBOPYECKUX CIOCOOHOCTEN
oOy4aroruxcsi, OpMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIIEHUS K CaMOOOPa30BaHUIO U
HETIPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHENTHOW MpodeCcCHOHANBHOU W
OOIIIECTBEHHON JIESITEIbHOCTH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
NOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopMupoBaHME yMEHMII W HABBIKOB PA3yMHOTO NPHUPOIOIOIH30BAHUS, PA3BUTHE
AKOJIOTHYECKOM KYJIbTYPhI, IPUOOPETCHHE OTBITA O0IIECTBEHHO-TTOJIE3HOM YKOJIOTHIECKOM
NEATEIIBHOCTH.

O6111ee 4ncIto 4acoB, MPEyCMOTPEHHBIX JIJIs1 U3yUYEHUSI XUMHUH Ha YTITyOJIEHHOM YPOBHE CPEIHETO
oOmero odpazoBanusi, coctanisieT 204 gacos: B 10 kimacce — 102 yaca (3 yaca B Heneno), B 11
kimacce — 102 4Jaca (3 yaca B HeZIel0).



COJAEPXKXAHUE OBYUYEHUASA
10 KJTACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT u 3HAYEHHE OPraHUYECKON XUMUH, MPEACTaBICHUE O MHOTO00Opa3ui OpraHuYECKUX
COCIMHEHU.

DNEeKTPOHHOE CTPOEHUE aTOMa YIJIepoAa: OCHOBHOE U BO30YXAEHHOE COCTOSIHUS. BaneHTHbIe
BO3MOKHOCTH aToOMa yIJiepoJa. XHMMHYECKas CBSI3b B OpPraHUYECKUX COEAUMHEHUSAX. THIBI
ruOpuaIu3alMil aTOMHBIX OpOuTanel yriepoaa. MexaHu3mbl 00pa3oBaHUsI KOBAJICHTHOM CBSI3U
(0OOMEHHBIN U TOHOPHO-AKIENTOPHBIN). THUIMBI TTEpEeKPHIBAHUSI ATOMHBIX OpOUTANICH, G- U T-CBS3H.
OpunapHasi, 1BOMHasg U TpoiHas cBsA3b. CIOCOOBI pa3pbiBa CBS3€ B MOJIEKyJIaX OPraHUYECKHX
BeniecTB. [lonsTre 0 cCBOOOAHOM panukaie, Hykiaeopuie u aeKTpodue.

Teopuss cTpoeHMss oOpraHudeckux coeauHeHnid A.M. DbyriaepoBa HW  COBpEMEHHBIE
IIPEICTABIICHNUS] O CTPYKTYpE MOJIEKYJI. 3HAYEHHE TEOPHHM CTPOCHMSI OPTaHHYECKUX COCIMHEHHM.
Monekynsipable U CTpYKTypHble (opmyibl. CTpyKTypHble (OpMYJIBI  Pa3IU4HBIX BHJIOB:
pa3BépHyTas, COKpam€HHas, ckKenetHas. M3omepms. Buael  n3omepum:  CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE 3()PEeKThl B  MOJIEKyJaX OpPraHWYeCKUX COEIMHEHHM
(MHAYKTUBHBIM U ME30MEPHBIN 2P HEKTHI).

[IpeacraBnenne o0 KiaccuPUKalUU OpraHUYECKUX BemecTB. [loHATHE O (PYHKIIMOHAIBHON
rpynne. ['omonorusa. I'omonornueckue psabl. CucreMaThyeckass HOMEHKJIATypa OPraHMYECKUX
coenuaennii (IUPAC) u TpuBHabHBIE HA3BaHUS OTIEIBHBIX TIPEICTABUTEIICH.

OcoOeHHocTH U Ki1accu(UKalysa Opranndeckux peakunii. OKUCIUTEeNbHO-BOCCTAHOBUTEIbHBIC
peaKkuu B OPraHu4eCcKOr XUMHUH.

OKCIEpPUMEHTAIBHBIE METOJbl M3YYEHUS BELIECTB M MX MPEBPAIICHMI: O3HAKOMIIEHHE C
oOpa3llaMM OpPraHMYeCKHX BEIECTB M MaTepHallaMM Ha HMX OCHOBE, OMNBITHI MO MPEBPAIICHHUIO
OpraHUYeCKUX BEIIECTB MPH HarpeBaHuM (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHE), KOHCTPYUPOBAHUE
MOJEJIE MOJIEKYJI OPTaHUYECKHUX BELIECTB.

YriaeBoaopoasbl.

Anxanbl. ['oMonornyeckuil psii ajnkaHoB, oOmias Qopmyiia, HOMEHKJIaTypa M H30MEpHs.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AalKaHOB, SP>-rHOpUAM3AaLMs aTOMHBIX
opOuTanei yriepoja, 6-cBa3b. OU3NUYECKHE CBONCTBA aJIKAHOB.

XHWMHUYECKUE CBOWCTBA AJKAHOB: PEAKIUM 3aMEIICHMS, W30MEpPU3aLNH, JETUIPUPOBAHUSA,
UUKIU3ALUY, TUPOJIn3a, KpeKUHTa, ropeHust. [Ipeacrapienne o MEXaHU3ME PEeaKIUid paJuKaibHOTO
3aMEILEeHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKaHOB.

[uknoankanel. Ob6mas dopmyna, HoMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOSHUS U
XUMHUYECKUX CBOWCTB MajblX (LMKIONPOMAH, IMKIOOyTaH) M OOBIYHBIX (LMKJIONEHTAaH,
[UKJIOTEKCaH) [MUKI0anKaHoB. CriocoObI MONTy4YeHUS U TPUMEHEHHUE [IUKIOATKaHOB.

Anxenbl. ['oMonoruyeckuid psj ajkeHoB, oOmas popMyia, HOMEHKIATypa. DJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AJIKEHOB, SP>-rUOpHM3aLs AaTOMHBIX OpOMTANIEl yriueposa,
- U m-cBsi3U. CTpyKTypHasi U reoMetrpuyeckas (LMC-TpaHc-) u3oMepus. Pu3nueckue CBONCTBA
IKEHOB. XHMMHYECKUE CBOWCTBA: PEAKLUMHM NPUCOECIUWHEHHUS, 3aMEIIEHUS B O-IOJOKEHHE NpH



JIBOMHOW CBA3M, MOIUMepu3auuu u okucienus. llpasnino MapkoBHukoBa. KauecTBeHHBIE peakninu
Ha JBOMHYIO CB3b. CIIOCOOBI MONY4YeHHS U IPUMEHEHUE aJIKEHOB.

ATNKauEHBI. Knaccuduxanus aJKaJINCHOB (compsikEHHBIE, M30JINPOBAaHHBIE,
Kymynupoeartule). OCOOEHHOCTH JIEKTPOHHOTO CTPOEHUS U XMMHUYECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoequnenue. [lonmumepusaius conpspkEHHBIX AUEHOB. CrIOCOObI OMyUEHHUS
Y IPUMEHEHUE AJIKAINECHOB.

Ankuspl. ['oMonorndeckuil psym adkuHOB, oOmmas (Gopmyna, HOMEHKJIATYpa W H30MEpHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl AJKUHOB, SP-TMOpUIU3ALMS ATOMHBIX
opOutaneir yriepoja. Du3MYECKHE CBOWCTBAa aJKMHOB. XHWMHYECKHE CBONCTBA: PpPEaKIIMH
MIPUCOEIMHEHUS, NUMEpPU3AlMd U TPUMEPHU3ALMH, OKHUCIEeHHs. KHCIOTHBIE CBOMCTBA aJKHUHOB,
MMEIOIINX KOHLEBYIO TPOHHYIO CBA3b. KauecTBeHHbIE peaklMM Ha TPOHHYIO CBs3b. CrnocoObl
MOJIYYEHHS U IPUMEHEHHE AJIKMHOB.

ApomMartudeckue yrieBoJaoponbl (apeHsl). ['omosnornueckuil psa apeHoB, obOmas dopmyna,
HOMEHKJIATypa U M30MepHUs. DJIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OEH30Ia.
du3znyeckKre CBOWCTBA apeHOB. XHMMHYECKHE CBOICTBA OE€H301a M €ro TOMOJIOIOB: PEAKLIUU
3aMelleHus] B OEH30JbHOM KOJIbIIE M YIJIEBOAOPOJHOM paJuKaje, PEaKUUu MPUCOECIUHEHHS,
OKHCJIEHHEe roMoJioroB OeHzomna. [Ipencrapnenne o0 OpUEHTUPYIOLIEM ACHCTBUM 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE Ha PUMEPE ANKUIBHBIX PAIMKATIOB, KAPOOKCUIIBHOM, THIAPOKCUIIBHOWU, aMUHO-
Y HUTPOTPYIIIbl, aTOMOB T'ajloreHoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB cTupona. [lonumepuzanus
ctupoiaa. CriocoObl MOTyYEHUs U MPUMEHEHUE apOMATUYECKHUX YTIEBOA0POIOB.

[Tpupoansiii ra3. [lomytHeie HedTaHbIe ra3bl. HedTh u e€ npoucxoxaenue. KameHHsli yroiab
U TIPOJIYKTHI ero niepepadoTku. CriocoObl mepepadoTku He(TH: MEPEroHKa, KPEKUHT (TePMUUECKH,
KatanuTtuyeckuii), pudopmunr, nuponus. I[Ipomyktel mepepaboTku HedTH, UX TPUMEHEHUE B
MPOMBILIUIEHHOCTHU U B OBITY.

I'eneTnueckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DIIEKTPOHHOE CTPOEHHE TAIOTE€HITPOU3BOIHBIX YTIIEBOAOPOIOB. Peakiinm 3aMelenns rajoreHa
Ha  TUAPOKCOTPyNIly,  HUTPOIpyIIy, LUaHOTpymnmy, amMuHorpynmy. JleiictBue  Ha
TaJIOTEHIPOU3BOIHBIE  BOJHOTO M CIHMPTOBOTO  pacTBOpa  IUEmoud. Bsammonelicteue
IUTaJOTEHAJIKAHOB C MarHueM W LHUHKOM. [IoHSATHME O METauIOOpPraHUYECKUX COCIUHEHUSX.
Hcnonb3oBaHne TajllOTeHNPOU3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TMpPHU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKcrepuMEHTAIbHBIE METO/IbI U3yUEHUS BEIIECTB U UX MPEBpAIlCHU: u3ydeHne Gu3nueckux
CBOMCTB YIVIEBOJOPOAOB (PaCTBOPUMOCTB), KAYECTBEHHBIX PEAKLMI YII€BOJOPOIOB Pa3IMUHBIX
KJlaccoB (oOeciiBeurBaHME OpPOMHOM WM HOAHOW BOJBI, pPAacTBOpa IE€pMaHraHaTa Kallud,
B3aMMOJICHCTBUE alleTWJIEHa C aMMHAYHbIM pacTBOpoM oOkcuaa cepedpa(l)), KauecTBeHHOE
oOHapyXeHHE YIJiepoJa U BOJAOPOJa B OPraHUUECKHUX BEIECTBAX, MOTYYCHHUE STUJIICHA U U3yUeHUE
€ro CBOWCTB, O3HaKOMJeHHE ¢ Koyuieknusamu «HedpTts» m «Yrompy, ¢ oOpasiiamMmu miacTMace,
Kay4YyKOB M pE3UHbI, MOJIECIMPOBAHUE MOJIEKYJ YTIJIEBOJOPOJIOB U TaJOT€HIPOU3BOIHBIX
YTJIEBOJIOPOJIOB.

Kucisiopoacoaep:kanue oprannyeckue coeJMHeHH .

[IpenenbHble 0OAHOATOMHBIE CIUPTHL. CTPOEHHE MOJIEKY (HA MPUMEPE METAHOJA U 3TAHOJA).
["oMonoruyeckuit psn, oomas hopMyia, H30Mepusi, HOMEHKIATypa U kiaaccuukanus. duznueckue
CBOWCTBA MPEJEIbHBIX OJHOATOMHBIX CIIUPTOB. BOAOpOAHBIE CBS3M MEKy MOJIEKYJIAMHU CIIUPTOB.
XHWMHUYECKHE CBOMCTBA: PEAKLMM 3aMEIICHUS, AETUApATallid, OKUCIICHHS, B3aUMOJCHCTBUE C
OpraHMYEeCKMMU W HEOpraHMYeCKUMHU KuciaoTamu. KadecTBeHHass peakuus Ha OJHOATOMHBIE



cnupThl. JlelicTBME 3TaHOJA M METaHOJIa Ha oOpraHu3M uyesjoBeka. CrnocoObl MONy4YeHUS U
MIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipoctbie 3¢upsl, HOMEHKIaTypa U u3zomepus. OCOOEHHOCTH (PUBMYECKUX U XUMHYECKUX
CBOWCTB.

MHOroaToOMHbIE€ CIUPTHI — ITUIEHTJIUKOJIb U TIHULEpUH. PU3NUECKHE U XUMUYECKHE CBOMCTBA!
pEaKIMM 3aMEIICHUs, B3aUMOJCHUCTBUE C OPraHUYECKMMU M HEOPraHWYECKUMH KHUCIOTAMH,
KAa4eCTBEHHAs pPEaKkUus Ha MHOroaToMHble crnupThl. [IpencraBiieHMe O MEXaHM3ME peakiun
HykieouibHOro 3amenienus. [ledictBue Ha opraHuzMm 4yenoBeka. CrocoObl MOJMy4YeHUs U
IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoist. CTpoeHne MOJIEKYJbl, B3aUMHOE BJIMSHUE THUAPOKCOIPYNIbl U OEH30JBHOTO spa.
®duszuyeckue cpoiicTBa (eHona. OCOOCHHOCTH XUMHUYECKHMX CBOMCTB (heHomna. KauecTBeHHBIE
peakiun Ha (enon. TokcuyHocTh (eHosa. CrnocoObl TONydeHUS W TNpUMEHeHue ¢eHoa.
®denondopmanbaeruaHas cMoJa.

KapOoHwibHble COeIMHEHUST — aJIbJIETUBl U KETOHBI. DJIEKTPOHHOE CTPOEHUE KapOOHUILHOM
rpynmnbl. ['oMoiorudyeckue psapl adbJerujOB W KETOHOB, o0mas ¢opmyina, H30MEpUs HU
HOMEHKJIaTypa. OU3NYECKUEe CBOMCTBA AJIBACTUAOB U KETOHOB. XMMUYECKHAE CBOMCTBA albJETUI0B
U KETOHOB: peakiuu mnpucoeauHeHus. OKHUCICHUE albJETHIOB, KAaYECTBEHHBIE PEAKIUH Ha
anbaerupl. CrocoObl MOyYeHUS! U IPUMEHEHHUE aJIbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TMpee/ibHbIE KapOOHOBbIE KHUCIOTH. (OCOOCHHOCTH CTPOEHHUS MOJIEKYJ
KapOOHOBBIX KHCJIOT. M3oMepuss u HOMeHknaTypa. @PuU3NyYecKHe CBONCTBA OJHOOCHOBHBIX
MpeAesbHbIX KapOOHOBBIX KHUCIIOT. BOIOpOIHbIE CBSA3M MEXAY MOJIEKYJIaMU KapOOHOBBIX KHUCIOT.
XVMMHUUYECKHE CBOWCTBA: KHCIIOTHBIE CBOMCTBA, peakius STepUHUKAINHN, PEaKIUd C ydacTUEeM
YIJIEBOJOPOAHOrO paaukaga. (OcoOCHHOCTH CBOWCTB MYypaBbUHOW KHCHOTHL. IloHsATHE O
MPOU3BOJAHBIX KAapOOHOBBIX KHCJIOT — CJOXHBIX 3(upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEACNIbHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX
KUCJIOT, THUAPOKCUKApOOHOBBIX KHUCJIOT. [IpencraBuTenu BBICIIMX KapOOHOBBIX  KHUCJIOT:
CTeapuHOBasl, TAJIBMUTHHOBAS, OJICUHOBAS, IUHO.1€8A5, TUHOIEeH08As KUCIOThL. CIIOCOOBI MOTyUeHHUS
Y IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢gupsl. ['oMonoruueckuit psig, odmas ¢gopmysia, U30Mepys W HOMEHKIATypa.
DOU3NYECKME U XUMUYECKHUE CBOMCTBA: THAPOJIU3 B KUCIIOW U LIEIIOYHOU CpETIE.

Kupwr. CtpoeHue, puznyeckne M XUMHUYECKHE CBOWCTBA JKUPOB: THUAPOIU3 B KHCIOW H
menoyHon cpene. OCOOEHHOCTH CBOWMCTB KHPOB, COJEPIKAIIUX OCTATKA HEMPENETbHBIX KHPHBIX
KucoT. JKupbl B IpUPOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE ICHCTBHE.

O6miass  xapakTepucTuka yriaeBojoB. Kiaccudukainus yrieBogoB (MOHO-, JaH- U
noymcaxapuabl). MoHocaxapubel: TIIOK03a, (GpyKTO3a, TajlakTo3a, pudo3a, 1e30Kcuprbo3a.
Pu3nvecKue CBOMCTBA U HaxoXJIeHue B npupoae. PorocnHTe3. XMMHUYECKHE CBOWCTBA TIIFOKO3bI:
pPEaKIMK C YYaCTHEM CIUPTOBBIX U abJAECTUIHOU TPYMI, CIMPTOBOE U MOJIOYHOKHUCIOE OpOKEHHE.
[IprMeHeHnE TIIOKO3bI, €€ 3HAUEHUE B JKU3HEIEATEIIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa,
MajbpTO3a M JAaKTOo3a. BoccTaHaBiMBalOlIME M HEBOCCTAHABIMBAIOLIME aucaxapuibl. [uaponus
nucaxapugoB. Haxoxnenue B mpuponae u npumeHnenue. [lonmucaxapuipl: Kpaxmal, TJIIMKOT€H U
nesutono3a. CTpoeHne MakpoOMOJIEKYJT KpaxMmala, IIIMKOreHa U LeJuToa03bl. dusnueckue cBOMCTBA
KpaxMajla ¥ LEJUTI0JIO3bl. XMMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIM3, KaYeCTBEHHAs PEAKIUS C
10/10M. XMMUYECKHE CBOMCTBA LEJUTIONO03bI: TUAPOIIN3, oJyuyeHne 3(pUpoB 1eUIt0I03bl. [loHsTHE
00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, allETaTHBIN MIEINK).



OKCHEpUMEHTANbHBIE METOJbl HM3YyYEHHsI BEIIECTB M HMX MPEBPALIECHUNA: PacTBOPUMOCThb
pa3IMYHBIX COIUPTOB B BOJE, B3aUMOJEHCTBHUE 3TAHOJIA C HATPUEM, OKHCIIEHUE 3TUIIOBOTO CIIUPTA B
anbAErU] Ha PaCKAJIEHHOW MEIHOM IPOBOJIOKE, OKUCIIEHUE STUIIOBOIO CIUPTA JUXPOMATOM KaJus
(BO3MOXHO HCIIOJIB30BAaHUE BHJICOMATEPUAIOB), KAaue€CTBEHHBbIC pPEAKIMM Ha albJIeruabl (C
ruapokcuom nuammuHcepeopa(l) u ruapoxcuaom meau(ll)), peakius riauepruHa ¢ THAPOKCHIOM
meau(ll), xumMruueckne CBOMCTBA pacTBOPAa YKCYCHOM KHCIIOTBI, B3AMMOJIEUCTBUE PACTBOPA TIIFOKO3BI
¢ rugpokcuaoM meau(ll), B3auMozeiicTBue Kpaxmajia C HOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX
3aza4 o TeMaMm «CrnupThl ¥ PeHobly, «KapOooHoBbie KUCTOTHI. CHOKHBIE YPUPBD.

A30TcoAep:KalMe OPraHnyecKre CoOeINHEHNsI.

AMUHBI — OpraHlYeCcKre Mpou3BoAHbIe aMmmuaka. Kinaccudukaims aMiuHOB: anudaTuieckue u
apoMaTHYeCKHe; MEepBUYHbIC, BTOpUYHBIE M TpeTuuHble. CTpoeHue MOieKys, obmas dopmyna,
M30MEpHsi, HOMEHKJIAaTypa U (PU3WYECKUE CBOWCTBA. XHMMHMUYECKOE CBOMCTBA anuaTUueCKUX
aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWUJIMPOBAHUE, B3aUMOJCHCTBUE IEPBUYHBIX AMHUHOB C a30THUCTOM
kuciotor. Cosii aJKuIaMMOHUSL.

AHWIMH — NpeICTaBUTENh aMHHOB apoMarnyeckoro psna. CTpoeHue aHwivHa. B3zanmHoe
BIIMSIHUE TPYINI aTOMOB B MoOJeKysie aHwinHa. OCOOEHHOCTM XUMHYECKHUX CBOWCTB aHWJIMHA.
KauectBennsie peakiiuu Ha aHuJIuH. CiocoObI MOTyYeHUS U IPUMEHEHUE aT(PaTHIECKUX aMUHOB.
[Tony4yeHue aHWIMHA U3 HUTPOOEH30JIA.

AmuHokuciotel. HomeHkiatypa u uzoMepusa. OTaeNbHbIE MPEACTABUTENN O-aMUHOKHUCIIOT:
[JIMIWH, alaHuH. OU3n4ecKue CBOMCTBA aMUHOKHUCIOT. XUMUYECKHUE CBOMCTBA AMUHOKHUCIIOT Kak
aM(OTEpPHBIX OPTraHMYECKUX COEAMHEHHM, peaklus MOJIMKOHACHCAIMU, 00pa30BaHUe MENTHIHON
CBA3U. buosiornyeckoe 3HaueHre aMMHOKUCIIOT. CHHTE3 M TUAPOJIN3 NENTUIOB.

benku xak npuponanbie noauMepsl. [lepBuuHas, BTOpUUHAs U TPETUYHAS CTPYKTypa OEIKOB.
XHUMHUUYECKHE CBOICTBA OEJIKOB: THIPOJIN3, IEHATYpaLlUs, KAUeCTBEHHbIC PEAaKLIMH Ha OENKU.

DKCneprUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIECTB U UX MPEBPALLEHUN: paCTBOPEHHE OEITKOB B
BOJIE, JE€HaTypauus O€JKOB TMpHU HArpeBaHUM, LBETHbICE pPEAKUUMU Ha OENIKd, pelIeHue
AKCIEPUMEHTANIBHBIX 3aJad 10 TeMmaM «A30TCoAepKallue OpPraHUuYEeCKUE COCAUHEHUS» U
«Pacnio3HaBaHUE OPraHUYECKUX COCIUHEHUI.

BbicokoMouiekyJIsipHbIe COeTMHEHUS.

OCHOBHBIE TIOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALIUN, CPEAHSISA MOJIEKYIsipHast Macca. OCHOBHBIE METOIbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHHUI — MOJMMEpU3alKs U MOJUKOHICHCAIHU.

[TonrumepHubie maTepuanbl. [ImacTMacchl (MONMMATHICH, MOMUIPONWICH, MOJIUBUHWIXJIOPH]I,
MOJIUCTUPOJI, MOTUMETHIMETAKPUIIAT, MOJIUKAPOOHATHI, MOJUATHIeHTepedTanar). YTuiuzanus u
nepepadoTKa MIaCcTHKA.

DnacToMephl:  HATypaJbHBIA  KaydyK, CHHTETHYECKHE Kaydyykd (OyTaJMEeHOBBIH,
XJIOPOIIPEHOBBI, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IIEPCThb, MIEIK), MCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CUHTETHYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crnienuanbHOrO HazHadeHUs (Te(dIIOH, KeBJap, AJIEKTPONPOBOMASIINE MOIUMEPHI,
OuopasnaraeMbI€ TTOJTMMEDPHI).

DKCHEpUMEHTAIBHBIE METOJbl WM3YYEHUs BEUIECTB M WX MPEBPALICHHUI: O3HAKOMIIEHHE C
oOpa3llaMM TPUPOJAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peIIEeHUE
AKCIEPUMEHTAIIBHBIX 3aJ]1a4 10 TeMe «Pacrno3HaBaHUe MIaCTMAcC U BOJIOKOH.

Pacuérnbie 3anaum.



Haxoxnenne monekyasipHOW (HOpPMYJIbI OPraHUYECKOTO COCIMHEHHSI MO0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIMX B €r0 COCTaB, HAXOXIECHUE MOJICKYJISIPHON (OPMYyNBl OPraHUYECKOTO
coeMHEHus 1o Macce (00bEMY) MPOTYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY)
NPOJAYKTOB PEAKIMU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHHUE CTPYKTYpHOU (QopMyIibl
OpraHUYeCKOTO BEIIECTBA HAa OCHOBE €ro XHMMHYECKHMX CBOWCTB WJIM CHOCOOOB TMOJTY4YEHUS,
OTIpe/IeNICHUE JIOJIM BBIXO/1a MPOJYKTA PEaKlUU OT TEOPETHUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MexnpeIMETHBIX CBS3€d NpH U3y4YeHHH opraHudeckoil xumuu B 10 kiacce
OCYIIECTBJISICTCS Yepe3 UCTIOIb30BAHNE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK U MIOHATUH,
MPUHATHIX B OTACIBHBIX MMPEAMETaX €CTECTBEHHO-HAYYHOTO IUKIIA.

OOmme ecTeCTBeHHO-HAYYHbBIC TTOHITHS: SBJICHNE, HAYYHBIN (aKT, THIOTE3a, TCOPHs, 3aKOH,
aHalW3, CHUHTE3, Kiaccuukamus, HaOMIOIEHHWE, W3MEPEHHEe, OKCIEPUMEHT, MOJEIIb,
MOJICJIUPOBAHUE.

®duzuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, YDHEPTETUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHHE BeEIIecTBa, (DU3MUECKHe BEIMYWHBI, €IUHUIIBI
M3MEpEHHS, CKOPOCTh, YHEPTHsI, Macca.

buonorus: knetka, opranmsM, sKocucTeMa, Ouocdepa, MeTadOoJM3M, HACIEICTBEHHOCTb,
aBTOTPO(MHBIN W TeTepOTPOPHBIA THUI NUTaHUA, OpoKeHue, (POTOCUHTE3, JbIXaHHUEe, OEJKH,
YTJIEBOBI, KUPbI, HYKJICMHOBBIE KUCIOTHI, (HEPMEHTHI.

['eorpadus: mosie3HbIe NCKOMaeMbIE, TOTUIHBO.

TexHOOTHSA: THUIIEBBIC MPOMYKTHI, OCHOBBI PAIlMOHAIBHOTO TMUTAHUS, MOIOIINE CPEACTBa,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMMH.

AtoM. CocraB aTOMHBIX sAnep. XUMHAYECKUM 3iieMeHT. M3otonsl. CTpoeHME 3JIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YKCJIa. DJHEPIETUUECKUE YPOBHU U MOIYPOBHU. ATOMHBIE OPOUTAIIH.
Knaccudukanus XuMuueckux 3JIeMeHTOB (S-, pP-, d-, f-amemenTsl). Pacnipenenenue 31eKTpoOHOB 1O
aTOMHBIM OpOUTANSAM. OJEKTPOHHBbIE KOH(MUTYpalii aTOMOB 3JIEMEHTOB MEPBOrO—4ETBEPTOTO
NEpPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JEKTPOHHBbIE KOH(QUTYpallud HOHOB.
DIIEKTPOOTPULIATEIILHOCTb.

ITepnonnueckuit 3akoH u Ileproanueckas cucrema xuMuaeckux aneMeHToB .M. Menzaeneena.
CBsa3p mepuoauveckoro 3akoHa u lleproguyeckoil CUCTEMBI XHMHUYECKHX 3JEMEHTOB C
COBPEMEHHOW TEOpUEl CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX
AIIEMEHTOB U 00pa3yeMbIX UMM IMPOCTHIX M CJIOKHBIX BEIIECTB M0 TPYyMIaM U MepruoaM. 3HaueHue
nepuoanyeckoro 3akona /[.1. Menneneesa.

XruMuueckass CBs3b. BUABI XMMHYECKOW CBSI3M: KOBAJICHTHAs, WOHHAs, METAJNIMYECKAas.
Mexannu3mbl 00pa30BaHUsI KOBAJCHTHON CBS3H: OOMEHHBIA W JJOHOPHO-AKLENTOPHBIM. DHEPTrHs U
JUIMHA CBA3H. [10IpHOCTE, HAPABIEHHOCTD U HACHIIAEMOCTh KOBAJICHTHOU CBsI3U. KpaTHbIE CBA3H.
Bonopoanas cBsA3b. MeXMOIEKYIJISIPHBIE B3AUMOICHCTBHS.

BaJleHTHOCTB ¥ BaJICHTHBIE BOBMOXXHOCTH aTOMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C
UX FEOMETPUUECKUM CTPOEHUEM (Ha IPUMEPE COSAMHEHUN AIEMEHTOB BTOPOrO NMEPHOJIA).



[IpencraBienne O  KOMIUIEKCHBIX — coeauHeHusX. (CocTraB  KOMIUIEKCHOTO  MOHA!
KOMILJIEKCOOOpa3oBaTenb, JIMTAHAbL. 3HAYE€HHWE KOMIUICKCHBIX coenuHeHuid. [loHsitue o
KOOPAMHAMOHHON XUMUHU.

BemiecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THUIBbI KPUCTAJUTMYECKUX PEIIETOK
(CTpPYKTYyp) ¥ CBOMCTBA BEILIECTB.

[Tonstne o mucnepcHbix cucrtemax. VctuHHbIE pacTBOpbL. lIpencraBieHne 0 KOJIOWIHBIX
pactBopax. CriocoObl BbIpaXeHHsI KOHIIEHTPALUK PaCTBOPOB: MaccoBast OJIsl BEIIECTBA B PaCTBOPE,
MOJISIpHas KOHIleHTpauusa. HacelllleHHbIE W HEHACBIMIEHHBIE PAacTBOPbL, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanus W HOMEHKIATypa HEOPraHMYECKUX BEIICCTB. 1pUBHAIBHBIC Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIIEN HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX PEAKUMHA B HEOPraHWYECKOW U OPraHWYeCKOM XMMHHU. 3aKOH
COXpPAaHEHHUSI MacChl BEUIECTB; 3aKOH COXPAHEHUS M MPEBPAIICHUS SHEPTUM MPU XUMUYECKHUX
peakuusx. TeroBbie 3G HEKThl XUMUYECKUX peakiuil. TepMoxumMudeckue ypaBHEHHUS.

CKOpOCTh XMMHUYECKON peaKluu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PakTopoB. ['oMOreHHbIE U
reTepOoreHHbIe peakunu. Katanms u Kkataim3aTopsl.

OOpatumbie 1 HEOOpaTUMbIE peakiMu. XUMHUYecKoe paBHoBecue. KoHCTaHTa XMMHYECKOTO
paBHOBecusA. DakKTOpbI, BIHUSIOIIME HA TMOJOXKEHUE XHUMUYECKOTO PABHOBECHUSA: TEMIIEPATypa,
JABJICHUE W KOHUEHTPALUH BEIIECTB, y4acTBYIOMUX B peakuuu. [Ipunnun Jle [Tlatense.

DnekTpoiuThueckas auccoruanus. CUIbHbIC U clla0ble 3JEKTPOAUThI. CTeNeHb TUCCOLUAIUU.
Cpena BOJHBIX pacTBOPOB: KUCIIOTHas, HEHTpaabHas, IienouHas. Bomopoaublii mokasarens (PH)
pactBopa. ['uaponus coneit. Peakiinu noHHOTO OOMEHa.

OKUCAUTETPHO-BOCCTAHOBUTENIbHBIE  peakiuuu. CteneHb oOkucieHus. OKuciaurtenb U
BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHUSI W BOCCTAHOBJIECHHUS. BaxkHellne OKUCIUTENU U
BOCCTaHOBUTENN. MeTo/ 3JeKTPOHHOTro OanaHca. DNEeKTPOJIU3 PAaCTBOPOB U PACIIIABOB BEILIECTB.

DKCNEPUMEHTAIBHBIC METO/IbI U3YUEHHUS BEIIECTB U UX MPEBPALICHUN: Pa3J10KEHNE TEPOKCUIA
BOJIOPO/JIa B IPUCYTCTBUHU KaTAIN3aTOPa, MOJEIN KPUCTATUIMYECKHUX PEIIETOK, IPOBEICHUE PEAKIIUi
MOHHOTO OOMEHa, OmpeieNieHue Cpebl PACTBOPOB C MOMOIIBIO UHJIUKATOPOB, U3YUYCHHUE BIUSHUS
pazIMYHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUU U MTOJI0KEHHE XUMHUYECKOTO PaBHOBECHSI.

Heoprannuyeckasi xumusi.

[Tomoxenne HemeramnoB B llepuogmueckon cucreMe XuMHYeCKuX 3neMeHToB J[.U.
MenneneeBa W OCOOCHHOCTH CTPOCHHS HMX aToMOB. (DU3MUYECKHE CBOWCTBA HEMETAJIOB.
Annotponus HEMETALIOB (Ha MpUMepe KUcIopoa, cepol, pocdopa u yriepoaa).

Bonopon. Ilonyuenue, pusnueckue U XUMHUECKHUE CBOMCTBA: peaKkIMud C MeTaulaMUu U
HEMETaJUVIaMHU, BOCCTAHOBUTEJbHBIE CBOMCTBA. [ Mapuabl. TOIIIMBHBIE JJIEMEHTHI.

[amorensl. Haxoxaenue B mpupojne, CIOCOObI TONyYeHHs, (PU3MUECKHE M XHUMHYECKUE
cBoiicTBa. ['anmoreHoBoAOpoabl. BaxHeumme KUCIOPOACOAEPKAIUME COCAUHECHUS TaJlOrE€HOB.
JlabGopaTopHble U IPOMBIIIEHHBIE CIIOCOOBI MOJMy4YeHHUsI ranoreHoB. [I[puMeHeHre rajoreHoB U ux
COEIMHEHUM.

Kucnopon, o3oH. JlabopartopHble W TNPOMBINUIEHHBIE CHOCOOBI TMOMYYEHHUS KHUCIOPOJA.
®u3nvecKre U XMMHUYECKHUE CBOMCTBA U MPUMEHEHUE KUCIOpOoAa U 030Ha. OKCHUJIBI U IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupojie, CrocoObl MOaydeHus, GU3NIECKNe U XUMHUYECKUE CBOMCTBRA.
CepoBogopos, cyabduasl. Oxcup cepbi(1V), okcun cepoi(VI). Ceprucras u cepHasi KUCIOTHI U UX
cosii. OCOOCHHOCTH CBOMCTB CepHOM KHUCIOTHI. [IpuMeHeHue cepbl U €€ COeTMHEHUI.



A3zot. Haxoxenue B mpupoje, cnocoObl ModyyeHus, PU3nYecKue U XMMHUYECKHE CBOICTBA.
AmMMmuak, HUTpuAbL. OKCHABI a30Ta. A30THCTas W a30THAs KUCIOTHI M uX coiu. OcoOeHHOCTU
CBOMCTB a30THOI KUCHOTHI. [IpuMeHeHue a3ora u ero coeAMHEeHUN. A30THbIE YA00pEeHHUS.

®docdop. Haxoxaenue B npupojie, CnocoObl MoayueHus, Pu3nyeckue 1 XUMUUEeCKUE CBOMCTBRA.
®ochuabt u pochun. Oxcuasl pocdopa, hochopnas kucnora u e€ conu. [Ipumenenue pochopa u
ero coeauHeHuit. @ochopHbie y100peHHUS.

Yrnepos, HaxoXAeHue B IpUpojie. AIOTpOIHbIe MoaupuKay. OU3NYECKUE U XUMHUUECKHE
CBOMCTBA ITPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriiepoaoM. Okcun yraepoaa(ll), okcun yriepona(lV),
yrojibHasi KUCIOTa W €€ COoNMu. AKTUBUPOBAaHHBIN yroib, ajacopouus. DymnepeHsl, TpadeH,
yriaepoaHble HaHOTPYOku. [IpuMeHeHHe MpOCTHIX BEIIECTB, OOpPAa30BAaHHBIX YTIJIEPOAOM, U €ro
COCIMHEHU.

Kpemunii. Haxoxzaenue B mnpupojae, CHOCOObl MOJyYEHHs, (PU3UUYECKUE M XHUMHYECKHUE
cBoiictBa. Oxcua kpemuusi(1V), kpemHueBas kuciaora, cuilukarbl. [IpuMeHeHUE KpEeMHHUSI U €To
coennHeHHN. CTEKIO0, €ro MOJIy4eHUEe, BUJIbI CTEKJIA.

[Tonoxxenne MetaiuioB B Ilepuoguyeckoil cUCTEME XUMHUYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHHUS 3JIEKTPOHHBIX 000JOYEK aTOMOB MeTauioB. OOmuMe (Qu3nyeckue CBOMCTBA METAJIIOB.
[Ipumenenre MeTauioB B ObITY U TexHHUKE. CIIJIaBbI METAILIOB.

DNEKTPOXUMHUECKUN Psii HAIpsDKEHUH MeTaiuioB. OOmue crnocoObl MOTy4YeHHs] METauIoB:
TUAPOMETAILUTYPTHUs, MUPOMETAILTYPTHUsl, dJIEeKTpoMeTautyprus. [loHsiTue o KOppo3uu MeETaioB.
CnocoObl 3a1UThl OT KOPPO3HH.

O6mass xapakrtepuctuka MetauioB |A-rpynnel Ileprognyeckodt cHCTEMbl XUMHUYECKHX
aneMeHToB. HaTpuii u kanuii: mosydenue, GU3MYECKUE W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE
IIPOCTHIX BEIIECTB M UX COECIMHEHU.

Oo6mas xapakrepuctuka MertamuioB |IA-rpynnsr [lepuonnueckoid CUCTEMBI XMMHUYECKHX
AJIEMEHTOB. Maruuii ¥ KajablUi: MoNydeHue, GU3N4ecKue U XMMUYECKHUE CBOMCTBA, IPUMEHEHNE
MPOCTHIX BEIIECTB M UX COeMHEHUN. JKECTKOCTH BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AntoMuHUI: TonyyeHue, (U3NYECKUEe W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE MPOCTOrO
BELIECTBA M €ro coeauHeHud. AMQOTepHble CBOWMCTBA OKCHIA W TUAPOKCUAA aJIFOMHHUS,
TUAPOKCOKOMITIIEKCHI AJTFOMUHUSL.

OO61ast XxapakTepucTUKa MeTaJiIoB mobounbix noAarpynn (b-rpynn) Ilepuogudeckoil cuctemsl
XUMHUYECKUX IJIEMEHTOB.

du3MUeCKUe U XMMHUYECKHUE CBOMCTBA XpoMa M €ro coeauHeHui. OKCUAbI U THAPOKCU]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpoMarel U IUXpomMaThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[Tony4yeHue u npUMEeHEHHE XpoMa.

DOU3NYECKME U XMMUYECKUE CBOMCTBA MAPraHila U €ro COCAMHEHUN. BaxkHenmme coe IuHEHUst
mapranua(ll), wmapranuna(lV), wmapranna(VIl) u wmapranma(VIl). Ilepmanranar kanusi, ero
OKHCJIMTEIIbHBIE CBOMCTBA.

Pu3nUeCKre U XUMUYECKUE CBOMCTBA JKeJle3a U ero coequHeHn. OKCUIbL, THIPOKCHJIBI U COTIU
xenesa(ll) u xenesa(lll). [Tonyuenne u npruMeHeHHE JKelie3a U €ro CIUIaBOB.

Pu3nyeCcKre U XUMUYECKUE CBOMCTBA MEAU U €€ coenuHeHui. [loiyyenne u npuMeHenue meau
1 €€ COCIMHEHNM.

[uuk: nmomyuyenue, Gu3nMueckue U XMMHUYECKHE CBOMCTBA. AMGOTEpHbIE CBOMCTBA OKCHAA U
TUAPOKCUIA IUHKA, THAPOKCOKOMIUIEKCHI IUHKA. [[puMEeHeHne IMHKa U €r0 COEUHEHUN.

DOKCnepUMEHTAIbHbIE METO/Ibl M3YUYEHHUs BEUIECTB M UX MPEBpAILEHUN: U3ydeHHE 0Opa3IoB
HEMETAJJIOB, TOpeHHe cepbl, ¢ocdopa, xKeine3a, MarHus B KHUCIOPOJAE, U3YyUYEHHE KOJUICKLIUU



«MeTtaitel ¥ CIUIaBb», B3aUMOJICVCTBUE IIEJIIOYHBIX M MIECIOYHO3EMEIIBHBIX METAILUIOB C BOJOH
(BO3MOKHO HCIOJIb30BAHHE BHUIEOMATEPHUAIIOB), B3aUMOACHCTBHE IIUHKA U KEJIe€3a C PacTBOpaMU
KHCJIOT M WIEJI0YEH, KaYECTBEHHbIE PEAKIMM HAa HEOPTaHMYECKHE AHUWOHBI, KATUOH BOJOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBHE THAPOKCUIOB AIFOMUHHMS U IIMHKA C PACTBOPAMH KHCIOT U
HIEJIOYEH, PEIICHUE PKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «l amorensl», «Cepa u €€ COeqUHEHUS,
«A30T 1 ochop m ux coemuHeHUs», «MeTaUIBl TIABHBIX MOATPYHI», «MeTaibl MOOOYHBIX
MOATPYIIID.

XuMHA U KU3Hb.

Ponp xumMum B oOecriedyeHUM YCTOMYMBOTO pa3BUTHs ueioBeuecTBa. [IoHSATHE O HAyYHBIX
METO/IaX MO3HAHUSI U METOJOJIOTHM HAYYHOro HccieaoBanus. HaydyHble MpUHIUIIBI OpraHU3aluu
XUMHYECKOTO MPOU3BOACTBA. [IpOMBINUICHHBIE CIIOCOOBI MOJYYEHHS] BOXKHEUIIMX BEHIECTB (Ha
puMepe TMPOU3BOJACTBA aMMHUaKa, CEPHOM KHUCIOTHI, MeTaHojia). [IpomblluieHHbBIE CHOCOOBI
[OJyYEHUsIT METAJUIOB M CIUIAaBOB. XHMMHUUYECKOE 3arps3HEHHUE OKPYXKAUIEH Cpenbl U €ro
nocyencTBus. Poiab xumun B o0ecriedeHuN YHEPreTHIECKO 0€30MacHOCTH.

XuMHsi H 3I0pOBbe 4yenoBeka. JlekapcTBeHHbIE cpencTBa. lIpaBuna wuCnoab30BaHUS
JIEKApCTBEHHBIX IMPENapaToB. POk XMMUM B pa3BUTUHA MEAULIUHBI.

XVMHUSI TIUIU: OCHOBHBIE KOMIIOHEHTHI, MHUINEBbIC J00aBKkU. Pois xumMuu B oOecrieueHUU
MUIIEBOI 0€30MaCHOCTH.

Kocmernueckne u mnapdromepnbie cpencta. boitoBas xumusi. IlpaBuna Ge3zomacHoro
WCIIOJB30BaHUs MPENapaToB OBITOBON XMMHUU B MOBCEAHEBHOM KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepUabl (IEMEHT, OETOH).

XuMHUsI B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbBIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKu, CTEKJIO0, KepamMuka. Marepuainbl aiis
AJIEKTPOHUKHU. HaHOTEXHOJIOTHH.

Pacuérnblie 3anaumn.

Pacuétel: Macchl BemiecTBa Uil 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBa, Macce
WM 00BEMY OJTHOTO M3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, MACChI (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJIYKTOB PEaKIMH, €CIM OJHO M3 BEIIECTB MMEET NpHUMECH, Macchl (00BEMa, KOJIMYECTBA
BEIIIECTBA) MPOJIYKTA PEAKIIUU, €CJIM OJHO M3 BEIIECTB JaHO B BUJIC PAacTBOpa C ONMpPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, MACCOBOM JI0JIM M MOJISIPHOM KOHLIEHTPAIMH BEIIECTBA
B PacTBOpPE, JOJM BbIXOJa NPOAYKTA PEAKLIMHU OT TEOPETUUECKN BO3MOKHOTIO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3el MPU U3YUYCHHUH OOIIeH U HeopraHndeckod xumuu B 11
KJIaCCE OCYIIECTBIICTCS Yepe3 UCMOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U
TIOHSITUM, IPUHATHIX B OTJAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmme ecTeCTBeHHO-HAYYHbIC TIOHITHS: SBJICHWE, HAYYHBIN (aKT, TUIOTE3a, TEOPHs, 3aKOH,
aHaMM3, CHWHTE3, KiacCU(UKANWs, TMEePUOJAUIHOCTh, HAOIIOJACHUE, W3MEPEHHE, IKCIICPUMEHT,
MOJENb, MOJICIUPOBAHUE.

®u3nka: Matepus, MUKPOMHUP, MAKPOMHUP, aTOM, DJIEKTPOH, ITPOTOH, HEUTPOH, UOH, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJIA, HPHEPreTUYECKU YpOBEHb, BEIECTBO, TEJO, OO0BEM, arperaTHoe
COCTOSIHHE BEIIEeCTBA, WCATbHBIA ra3, (GU3NUECKHUE BEITUUYUHBI, €IUHUIIBI U3MEPEHUS, CKOPOCTH,
JHEprusi, Macca.

buonorusa: knetka, opraHusM, 9Kocucrema, Ouochepa, MeradonIM3M, MaKpo- H
MUKpPORJIEMEHTBI, O€JKU, >KUPbI, YIJIEBOJbI, HYKJIECHHOBBIE KHUCIOTHI, (EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEMIECTB U OTOK SHEPTUU B 3KOCUCTEMAX.



['eorpadus: MuHEpanbl, TOPHBIE MOPOIbI, MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, PECYPCHI.

TexHoIorusA: XMMHYECKass NPOMBIIUIEHHOCTh, METAJLIYPrUs, CTPOUTEIBHBIE MATEPHUAIIBI,
CEJIbCKOXO3SIICTBEHHOE  MPOM3BOJACTBO, IHUIIEBas  IMPOMBIIUIEHHOCTh,  (papMaleBTHUECKas
IIPOMBIIIIJIEHHOCTD, IIPOU3BOJCTBO KOCMETUYECKUX MPENApaToOB, IPOU3BOICTBO KOHCTPYKI[MOHHBIX
MaTepUaJIOB, HIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHH HA
YI'IYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pE3yJbTaTOB OCBOCHUS TpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
BBIZICNICHBl  CIIEIYIOUIME  COCTaBIAIOIIME: OCO3HAHHWE OOYyYarOUIUMHUCA  POCCHUCKOU
IPAKJAHCKOM HMJIEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOMPEECICHNI0; HAaTU4YMe MOTHBAMM K OOYYEeHHMIO; TOTOBHOCTh M CIOCOOHOCTD
oOy4Jaronmxcsi PyKOBOJCTBOBATbCS NPHUHATHIMM B OOIIECTBE IMpaBUJIaMU U HOpPMaMu
MOBEACHUS; HATMYME MTPABOCO3HAHUS, SKOJIOTUYECKON KYIbTYpbI; CIIOCOOHOCTh CTaBUTh LIETH
Y CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yJIbTAThl OCBOEHUS MpEAMETa « XUMHUSD) OTPAKAIOT CHOPMUPOBAHHOCTD
ONbITa TO3HABATEJILHOM M TPAKTUYECKOW JEATENBHOCTH OO0yyaroumxcs B Ipolecce
peanzanuu o0pa3zoBaTEIbHON NEATEIbHOCTH.

JIMYHOCTHBIE PE3YJIbTATHI OCBOEHUS MPEAMETa « XUMHUSD) OTPAKAIOT CHOPMUPOBAHHOCTD
OMbITa IIO3HABATEJIBHOW M MPAKTUYECKON JAEATENbHOCTH OO0y4YalIIuXcsi B IpoLecce
peanu3anuu 00pa3oBaTENbHOMN AESITEIBHOCTH, B TOM UUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUS .

OCO3HaHMS 00YUYaIOIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00SA3aHHOCTEH, yBaKCHUS
K 3aKOHY U MPABONOPAJIKY;

MPEACTABICHNUS] O COLMAIbHBIX HOPMax M MNPABWIIAX MEXIMYHOCTHBIX OTHOILUEHUN B
KOJIJIEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOM NEATENLHOCTH MIPU CO3AAHUN YUEOHBIX TPOEKTOB,
pelIeHNH YIeOHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOTHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATH MOTHUBBI, HAMEPEHHUS, IOTUKY U apTYMEHTBI JPYTUX
MIPU aHAJIU3€ PA3IMYHBIX BUJIOB YU€OHOU €SI TEIIbHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

LIEHHOCTHOIO OTHOLIEHUS K HMCTOPUYECKOMY M HAay4YHOMY HACJIEIHIO0 OTEYECTBEHHOMU
XUMUH;

YBaXXEHUS K MPOLECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTHUUECKOTO MPHIIOKECHUS
XUMHUHU, OCO3HAHUSl TOTO, YTO JIaHHBIE HAYKW €CTh PEe3yJbTaT JUIMTENIbHBIX HaOJI0IECHUM,
KPOIOTJIMBBIX KCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U I[I03HABAaTEJIbHBIX MOTHMBOB B TMOJYYEHUUM U TOCIEAYIOIIEM aHau3e
nH(pOpMaIUK O NEePEAOBbIX JOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OILIGHHMBAaTh CHUTYyallMH, CBSI3aHHbIE C XUMHYECKMMH SIBJICHUSIMH, H
IIPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI
LEHHOCTH,;

TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEACHUE U TOCTYIKM CBOUX TOBAPUILEH C TO3WLIHM
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIIEACTBUIA MOCTYIIKOB;

4) dopMupoBaHus KYJbTYPHI 310POBbSI:



MOHUMAaHUS IIEHHOCTEH 3M0pOBOTO0 M 0E€30MacHOro oOpasa KU3HH, HEOOXOIMMOCTU
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOMIo/IeHUs MpaBuil 0€30MacHOro OOpallleHUs C BEIIECTBAMHU B OBITY, MOBCEIHEBHOMN
KU3HU, B TPYJIOBOU JNEATEIBHOCTH;

NOHUMAaHUSl I1IEHHOCTH TMpPaBUJ HMHAMBUAYAJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOro
IIOBEJICHMS B CUTYALHsIX, YTPOKAIOINX 30POBBIO U )KU3HH JIFOAEH;

OCO3HAaHMs MOCJIEICTBUNA WU HENPUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJEHUS aJKoroJs,
HApPKOTUKOB, KypEeHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Yy4€OHO-MCCIIEIOBATEIbCKOM JI€ATEIBbHOCTH,
OOIIECTBEHHO MOJIE3HOW, TBOPUYECKON U JPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCTHE B pEIICHUM IPAKTUYECKUX 3a1a4 COLUAIbHOMN
HAIpPAaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

MHTEpeca K MPAKTUUYECKOMY M3YUEHHIO0 MPOo¢eccuil pa3inuyHOro pojaa, B TOM YUCIE Ha
OCHOBE IIPUMEHEHMS IPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXKEHUS K TPYAY, JIOIAM TPyJa U PE3YyIbTaTaM TPYAOBOU NESATENBHOCTH;

TFOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUu oOpa3oBaHUS,
Oyayuieil npodeccun U peanu3aluu COOCTBEHHBIX )KU3HEHHBIX IJIAHOB € YYETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00LIECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKHU LETECO00PA3HOT0 OTHOUIEHUS K MMPUPOJIE KAK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HHU Ha 3eMiie;

MOHMMAaHHUS TJI00AJTBHOTO XapaKTepa KOJOTHYECKUX MTPOOIEM, BIUSIHUSI SKOHOMHUECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHOM CPEbI;

OCO3HaHMs HEOOXOUMOCTH UCTIONb30BaHUS JOCTHKEHU XUMUH JIJIs1 pELIEHUSI BOIPOCOB
PAlMOHAIIBHOTO NPUPOIAONOJIB30BAHHUS;

AKTUBHOTO HEMPUATHSA JIEMCTBUI, MPUHOCIIIMX BPE OKPYXKAIOIIECH MPUPOIHON Cpele,
YMEHHMsI IPOTHO3UPOBATh HEOJArONPUATHBIE SKOJIOTHUECKHUE MOCIEACTBUS MPEATPUHUMAEMBIX
JNEUCTBUM U IPEAOTBPALLATH UX;

HaJlMyusl Pa3BUTOTO JKOJIOTMYECKOTO MBIIUICHHS, 3KOJOTHYECKOW KYJIbTYpPbI, OIBITA
NEATEIBHOCTH JKOJIOTMYECKOM HAIpPaBJICHHOCTH, YMEHUA PYKOBOACTBOBATHCA HMHU B
MO3HABATEIbHON, KOMMYHUKATHUBHOW M COLMAJIBHON NpPAKTHKE, CHOCOOHOCTH U YMEHHS
aKTUBHO NMPOTHUBOCTOSATH UJCOJIOTUU XeMO(poOuu;

7) HEHHOCTU HAYYHOI'0 NMO3HAHMS:

MHPOBO33pPEHNSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pAa3BUTHS HAyKd U
0OIIIECTBEHHON TTPAKTUKH;

NOHMMAaHUA CHenUUKU XMMHU KaK HayKd, OCO3HaHUS €€ poiau B (POpMHUpPOBAHUH
pPalMOHAJIBHOTO ~ HAy4YHOrO  MBILIUICHHS, CO3JaHUM  1IEJIOCTHOTO  MpEACTaBiIeHUs 00
OKPYXKAIOLIEM MHpPE KakK O €IUHCTBE MPUPOABI MW YEJIOBEKA, B IMO3HAHUM NPHUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHuu Ipo0JieM COXpaHEHUsI PUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHU JJISi COBPEMEHHOM LHBHUIIU3ALUMU: B €€
I'YMaHUCTHYECKON HaNpaBlI€HHOCTH M Ba)KHOM pOJIM B CO3/aHUM HOBOW 0a3pl MaTepHUaIbHOU
KyJbTYpbl, B PEHIEHUH TJIOOATBHBIX MPOOJEM YCTOWYMBOIO pPa3BUTHS YEJIOBEYECTBA —
CHIPbEBOM, DHEPreTUYECKON, MHUIIEBOM M 3KOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUHU



MEIUIMHBI, 00ECIIEYCHHH YCJIIOBUI YCICIIHOTO TPyAa ¥ JKOJIOTHYESCKH KOM(MOPTHOW KU3HU
Ka)kJIOro 4jeHa oOIIeCTBa;

CCTECTBEHHO-HAYYHOH TI'PAMOTHOCTH: IMOHMMAHHS CYIIHOCTH METOJOB IO3HAHHS,
HCIIOJb3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH MCIOIb30BaTh ITOJIy4aeMbIe 3HAHUS IS
aHaln3a U OOBSCHCHHS SBICHUI OKPY)KAIOIIEr0 MHUpPa M MPOUCXOAAIINX B HEM H3MCHCHHMIA,
YMEHHS JieJlaTh OOOCHOBaHHBIC 3aKJIFOUCHHS HA OCHOBE HAyYHBIX ()AKTOB W HMECIOIIMXCS
JTAHHBIX C IENTBIO MMOJTYYCHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOIh30BaTh XHMHUYCCKHE 3HAHUSA JUIS PEIICHHS
Ipo0JIeM B PEaIbHBIX JKU3HCHHBIX CUTYAIIHSX;

WHTEpeca K MO3HAHMIO, HCCIICI0BATEIBCKON ACITCIIEHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY 0Opa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyUYCHHIO HOBBIX 3HAHUH [0 XHMHH B COOTBETCTBHHM C KH3HCHHBIMHU
MOTPEOHOCTSIMU;

HHTEpeca K OCOOCHHOCTAM TpyAda B pa3IuYHBIX cdepax MnpodeccuoHaIbHON
JEATETBHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeTtanpeameTHble pe3yibTaThl OCBOSHUS MPOTPaMMBbl N0 XUMHUH HA YPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HaYuMBble 11 (OPMHUPOBAHUSI MHUPOBO33PEHHSI OOYUAIOMIMXCS MEXKIUCLUIUIMHAPHbBIC
(MeXIIpeIMeTHBIE) OOIIEeHAyYHbIE TOHATHS, OTPAXKAIOUIUE IEIOCTHOCTh HAYYHON KapTHUHBI
MHUpa U crenn(UKy METOJO0B MO3HAHMsI, UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (Marepwus,
BELIECTBO, 3HEPruUs, SIBICHUE, IPOLECC, CHUCTEeMa, HAyyHbIi (akT, NPUHIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIEeI0BaHUE, HAOMIOAEHNE, U3MEPEHNE, IKCIEPUMEHT U
apyrue);

YHHUBEpCadbHble  yueOHbIe  JeicTBus  (MMO3HABATENbHBIE,  KOMMYHUKAaTHBHBIC,
peryJisTUBHbBIE), oOecrneunBaromue QGopMHpoBaHUE (YHKIHMOHATIBHOM TI'PaMOTHOCTH H
COLIMAJIbHON KOMIETEHIIMH 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOYYAIOIIUXCS  HCIOJb30BaTh  OCBOCHHBIC  MEXKIUCIHUILTHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMS M YHHBEpCaJbHBIC y4eOHbBIC ICHCTBUS B TIO3HABATEILHOU U
COLIMAIBHOM ITPAKTHUKE.

MeTtanpeamMeTHble pe3yiabTaThl OTPAXXKAIOT OBJAJCHHWE YHHUBEPCATHHBIMU YyUEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JIOrHYecKHe TeHCTBUSA:

CaMOCTOSATENFHO (DOPMYIHUPOBATh U aAKTyaIM3UPOBATh MPOOJEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpPENENIATh LENU JEATENbHOCTH, 3a/aBas MapamMeTpbl U KPUTEPUM HX TOCTUIKEHUS,
COOTHOCHUTB PE3YJIbTAThl IEITEIBHOCTH C IOCTABIECHHBIMHU LIEJISIMHU;

WCMOJIb30BaTh MPU OCBOCHUU 3HAHUM TNPHUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIATH
XapaKTEepHbIE MNPU3HAKK TIOHATUM M YCTAHABIMBATh WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIUE MOHATUSA JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHMSI M KPUTEPUHU AJIs1 KJIACCU(UKAIIMU BEIIECTB U XUMUYECKUX PEAKLIUA;



yYCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXY N3YyYaEMbIMU SIBJICHUSMH;

CTPOUTH JIOTHYECKUE PACCYX ACHUS (MHIAYKTUBHbIC, ACAYKTHBHbIE, IO AHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUCHHUS;

NPUMEHSTH B MIPOLiecCce MO3HAHUS UCTIONb3yEMbIE€ B XUMUHM CHUMBOJIMYECKUE (3HAKOBBIC)
MOJEINIA, TMpPeoOpa3OBbIBATh MOJIEIbHBIE IMPEJICTABICHU — XHMHYECKHMI 3HAK (CHMBOIN)
AJIEMEHTa, XUMUYecKas (hopMyIia, ypaBHEHNE XUMUYECKON peaklny — MPH PEIICHUN yUeOHBIX
MO03HABATENLHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSITh Ha3BaHHbIE MOJICJIbHbBIC TIPE/ICTABICHNUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEUIECTB U XUMHUECKUX PEAKIIUM.

2) 0a3oBbIe HcCIeA0BATEIbCKHUE JIeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TO3HAHUS BEIIECTB U XUMUYECKUX PEAKIU;

dbopMynupoBaTh LEIW W 33Ja4d HKCCIEAOBAHMS, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO CPOPMYITMPOBAHHBIE BOIPOCH B KAUE€CTBE HHCTPYMEHTA [TO3HAHUS U OCHOBBI
1 (OpMHUPOBAHMSI TUTIOTE3BI IO IPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKACHUIA;

BJIQJIETh HABBIKAMHM CAMOCTOATEIBHOTO IJIAHUPOBAHUS W MPOBEACHUS YUYEHHUYECKHX
AKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHUSI HAOIIOAATh 32 X0JI0M MPOLECCa, CAMOCTOSTENBHO
IPOrHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB UCCIEA0BAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJIETaHHON
pabore;

puoOpeTaTh ONBIT YYEHUYECKOH HCCIEAOBATEIbCKOM W TMPOEKTHON JeATEIbHOCTH,
MPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IOHMCKY METOJIOB PpELIEHUs
MIPaKTUYECKUX 3a]1a4, IPUMEHEHHIO PAa3JIMYHbBIX METOAOB ITO3HAHUS.

3) paGora ¢ nnpopmanueii:

OpUEHTHUPOBAThCA B PA3NUYHBIX HCTOYHHMKAX HWHMOpManuu (Hay4YHO-TIOMYJIsIpHas
JUTEpaTypa XUMHUYECKOTO COJEp)KaHMs, CIpaBOYHbIE MocoOus, pecypcbl HWMHTepHeTa),
aHAIU3UPOBaTh HMH(POPMALMIO PA3NMYHBIX BHUAOB U (OPM MpPEACTaBICHUS, KPUTUUYECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HETPOTHBOPEYUBOCTH;

dbopMynMpoBaTh 3amIpOoChl U NPUMEHATh PA3NIUYHBIE METOAbI IPU TOUCKE U OTOOpE
nH(popmanuu, He0OXOIMMOM /1JIs BBHITTOJIHEHHS YUEOHBIX 3a7]a4 OMPeIeIEHHOTO TUIIA;

MpUOOpETaTh OMBIT UCIOJIB30BAHMS MH(DOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POpMY MpesicTaBIeHsI HHPOpMaIMK (CXEMBI,
rpaduku, AuarpaMMebl, TaOJIUIBI, PUCYHKHU U APYTHE);

MCIIOJIb30BaTh HAYYHBIM S3bIK B KadyecTBE CpejAcTBa Mpu padoTe ¢ XUMHYECKOU
uH(popManuen: MPUMEHATh MEXNpeaMEeTHble ((PU3UYECKMEe U MaTeMaTUYeCKHE) 3HAKU U
CUMBOJIBI, (HOPMYJITBI, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CMMBOJIHNYCCKHUEC CPEACTBA HATTISAJHOCTH.

KoMMyHuKaTHBHBIE YHHUBEpPCAJIbHBbIE Y4eOHbIEe J1eHCTBUS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI B XOJI€ TUAJIOTa W/UITU TUCKYCCHUH,
BBICKA3bIBATh UJICH, (DOPMYIUPOBATH CBOM MPEJIOKEHNS OTHOCUTEILHO BHITIOTHEHUS
MPEUTOKEHHON 3a]1a4u;



BBICTYNATh C MPE3CHTALMEN pe3ylabTaTOB MO3HABATEIBHON JAEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOATENIbHO WJIA COBMECTHO CO CBEPCTHUKAMHM IPU BBIIOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHMIO CBOMCTB HM3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa, U (popMyIupoBaTh BBIBOJIBI 1O pe3yJbTaTaM MPOBEIEHHBIX
UCCIJIeIOBAHUN MyTEM COTJIaCOBaHMS MO3UIUHI B X0J1e 00CYXIEHUSI 1 0OMEHA MHEHUSIMU.

PerJIHTI/IBHLle YHuUBEpPCAJIbHBLIC yqeﬁnble I[eﬁCTBHﬂ:

CaMOCTOSATENIbHO IUIAHUPOBATh U OCYIIECTBIISITH CBOIO MO3HABATENIbHYIO JESTEIbHOCTbD,
onpenenss e€ el U 3a1a4d, KOHTPOJIUPOBATh U 110 MEPE HEOOXOIUMOCTH KOPPEKTUPOBATH
npeajaraeMblii aJITOPUTM JIEUCTBUI MPHU BBITIOJIHEHUH YYE€OHBIX M UCCIIEI0BATENbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN CIOCO0 UX PElIeHUs ¢ YIETOM MOJIyYE€HHs HOBBIX 3HAHUM
0 BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIISITh CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU Ha YTIIyOJIEHHOM YpOBHE Ha
YPOBHE CPEIHEro OO0IIero 00pa3oBaHusl BKIIOYAIOT crielupuyecKue i y4eOHOro mpeaMera
«XuMUs» HAyYHbIC 3HAHMS, YMEHHUS U CIOCOOBI JEHCTBUN MO OCBOCHUIO, UHTEPIIPETAIIUN U
peoOpa30BaHUIO 3HAHUH, BUBI ACATEIHHOCTHU IO MOJTYYEHUIO HOBOTO 3HAHUS U PUMEHEHHUIO
3HAHUW B PaA3IMUHBIX YYEOHBIX CUTYyaIUsX, & TaKXK€ B pPEaJIbHBIX YXU3HEHHBIX CUTYallUsX,
CBSI3aHHBIX ¢ XUMHEH. B mporpaMme mo XuMuu NpeaAMETHBIE PE3ybTaThl MPEIACTABICHBI 110
roJlamMm U3y4eHus.

10 KJTACC

[IpenmeTHbIE pe3ysbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMHUs» OTPAXKaroT:

c(hOpPMHUPOBAHHOCTh TPEJICTABICHUNA: O MECT€ W 3HAYEHUU OPraHUYECKOM XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ POk B 00ECIEYeHUH YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA
B pEILICHUH MPOOJIEM IKOJIOTHUECKOMN, JHEPTETUUECKOMN U MUILEBOM 0€30MaCHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JJaHUU HOBBIX MaTepHaJOB, HOBBIX HMCTOYHHUKOB SHEPrUH, B OOECIEUEHUU
PaIMOHAIIBHOTO MPUPOJIOTIONB30BaHMS, B (DOPMUPOBAHUNA MUPOBO33PEHUS M OOIICH KyJIbTYPHI
YeJIOBeKa, a TaKXKEe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CUCTEMOW XMMHWYECKUX 3HAHUH, KOTOpPAs BKIKOYAET: OCHOBOIIOJATarOIINE
MOHATHS — XHMHYECKHI DJIEMEHT, aTOM, SApO M JJICKTpPOHHas 00oyiovyka aTtoma, S-, p-, d-
aTOMHBIC OpOUTAII, OCHOBHOE M BO30YKIEHHOE COCTOSIHHSI aTOMa, TUOPHUANU3AIUS aTOMHBIX
opOuTaneii, WOH, MOJIEKyJa, BAJICHTHOCTb, JJICKTPOOTPUIIATEILHOCTh, CTETICHh OKHCIICHHSI,
XUMHUYECKasi CBSI3b, MOJIb, MOJIIpHAs Macca, MOJIAPHBI 00BEM, YIJIEPOJHBIA CKEJET,
(GyHKUMOHANIBHAS TPYyIIa, paauKai, CTPYKTypHble (GopMysbl (pa3BEPHYThIE, COKpAIIEHHBIE,
CKEJIETHBIC), U30MEPHsI CTPYKTYpHAs M MPOCTPAHCTBEHHas (reoMeTpuyecKasi, onThYeckas),
M30MEPBI, TOMOJIOTUYECKHAN Psifi, TOMOJIOTH, YTIJIEBOAOPObI, KUCIOPO- U a30TCOJAEPKAIINE
OPraHUYECKUE COEAUHEHHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIIAPHBIE
COEIMHEHHUSI; TEOpUH, 3aKOHBI (repuoanueckuit 3akon J{. . MenneneeBa, Teopusi CTPOCHUS
oprannueckux BemecTtB A. M. byrnepoBa, 3aKOH COXpaHEHUsST MacChl BEILIECTB, 3aKOH



COXpPAaHEHUs M NPEBPAILICHHS SHEPIruM IpPU XUMHYECKHX pEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3BIK XMMHUH, MHUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE MMOHUMAaHUS
OPUYMHHOCTA M CHUCTEMHOCTHM XWMHMYECKHX SIBJICHUW;, IIPEACTABICHHUS O MEXaHU3Max
XUMHAYECKUX PpPEAKUHU, TEPMOJWHAMUYECKMX H KHHETHUYECKHUX 3aKOHOMEPHOCTSAX MX
NPOTEKaHMs, O B3aUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB B MOJIEKYJIaX (MHIYKTUBHBIN U
Me3oMepHbIi 3¢ dekTsl, opueHTanTsl | u Il pona); dhakTomornyeckue CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U OE30MACHOM HCIIOJIb30BAHUM BaKHEHIIMX OPraHUYECKHUX BELIECTB B
OBITY W MPAKTHUYECKOU AESITEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO
IPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEpaOOTKH HEPTH);

chOPMHPOBAHHOCTh  YMEHUMW:  BBIIBIATH  XapakTEpPHBbIC  MPU3HAKA  TOHATHHA,
YCTaHaBJIMBATh WX B3aMMOCBS3b, HUCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHSA MPU OMHCAHUU
COCTaBa, CTPOEHUS U CBOWCTB OPTaHUYECKUX COCTMHEHUM;

c(OpPMUPOBAHHOCTh YMEHUI:

HCIIOJB30BaTh XUMUYECKYH0 CHMBOJIMKY JJISI COCTAaBJIEHUS MOJIEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJIATh ypaBHEHUS XUMHUYECKMX pEAKIUMA ¢ PaCKphIBaTh MX CYIIHOCTD:
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUN ITOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOIO
OajlaHca 3THUX pEaklMid, peakirii MOHHOr0 OOMEHa IMyTEM COCTaBJIEHUS HX TMOJHBIX U
COKpaILIEHHBIX NOHHBIX YPABHEHHIA;

M3rOTaBIMBaTh MOJEIM MOJEKYJI OPraHMYECKHX BEIIECTB MJs WUIIOCTPALMH HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOPMHUPOBAHHOCTh ~ YMEHUW:  yCTaHABIMBATh  MPUHAMICKHOCTh  H3YYEHHBIX
OpPraHMYECKUX BEIIECTB IO MX COCTAaBy M CTPOCHHIO K OIpeneiaEHHOMY Kiaccy/Tpyrie
COCTMHEHH, TaBaTh UM Ha3BaHU 10 cucTemaTrnaeckoit HomeHkarype (IlUPAC) u mpuBoauTh
TPUBUAJIbHBIE HA3BaHUS AJIA OTAEJbHBIX MPEICTaBUTENIE OPraHUYECKUX BEIIECTB (ITHUJIEH,
AlETUIICH, TOJIyOJI, TITUUEPHH, TUICHIJIUKOb, (DEHO, (popManbaeru, aueTanbIerul, aleToH,
MypaBbHHAasl KUCIIOTa, YKCYCHasl KUCJIOTa, CTEAPUHOBAsA, OJICMHOBAs, NAIbMUTUHOBAS! KUCIIOTHI,
TJIMIWH, aJlaHuH, MajbTo3a, (PPYKTO3a, aHWJIUH, AUBUHUI, H3OMPEH, XJOPOMPEH, CTHUPOJI H
IpyrHe);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPENEIATh BHUJ XHUMHYECKOM CBSI3M B OPraHUYECKHUX
COeIMHEHUX (KOBaJICHTHAsI U UOHHASI CBA3b, G- U T-CBA3b, BOJOPOIHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSTH TOJIOKCHHSI TEOPUU CTPOCHHS OPTaHUYECKUX
BemecTB A. M. bytiiepoBa st 00bsICHEHUS 3aBUCIMOCTH CBOMCTB BEIIECTB OT MX COCTAaBa U
CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHUW XapaKTepU30BaThb COCTAB, CTPOCHUE, (PUIUYECKHE U
XUMUYECKUE CBOMCTBAa THUNUYHBIX NPEACTABUTENICH pPa3JIMUHBIX KJIACCOB OPraHUYECKUX
BEILECTB: AJKAaHOB, LHKJIOAJKAHOB, AQJKEHOB, aJKaJUEHOB, aJKWHOB, ApPOMAaTHYECKUX
yIJIEBOAOPOIOB, CIIUPTOB, AJIbJIETHI0B, KETOHOB, KAPOOHOBBIX KUCIOT, MPOCTBIX U CIOMXKHBIX
3(UpOB, )KUPOB, HUTPOCOECTUHEHUN U AMUHOB, aMUHOKHUCJIOT, OEJIKOB, YII€BOAOB (MOHO-, TU-
U TOJUCaxapuioB), WUIIOCTPUPOBATh TE€HETUUYECKYIO CBSI3b MEXIY HHMH YpaBHEHUSMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpMyIT;

c(OPMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX TPUMEpPAX XapakTep
3aBUCUMOCTH PEaKLIMOHHOW CIOCOOHOCTH OPraHUYECKUX COEAMHEHHM OT KPaTHOCTH M THUIIA
KOBaJICHTHOM CBSI3U (G- U M-CBSA3M), B3aMMHOTO BJIUSIHUS aTOMOB M TPYIIT ATOMOB B MOJIEKYJIaX;



c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaThb HCTOYHHUKHU YTIEBOJOPOAHOTIO ChIPbs
(HedTb, MPUPOMHBII ra3, yroip), CIOCOOBI €ro nepepaboTKU M MPAKTUYECKOE MPUMEHEHHE
POJIYKTOB NEPEPAOOTKY;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHUCTEMOM 3HAHMI O €CTECTBEHHO-HAYYHBIX METOAax
MO3HAHUSA — HAONIOJCHUH, W3MEPEHUH, MOJICIUPOBAHUM, SKCIEPUMEHTE (pEabHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATDH 3TH 3HAHMUS,

cOPMUPOBAHHOCTh ~YMEHHUS TPUMEHSATH OCHOBHBIE OINEPALMKA  MBICTUTEIBHON
JESTENPHOCTH — aHaJU3 M CHHTE3, CpaBHEHHE, 000OIlEeHHE, CUCTEMATU3alIUIO, BBISBICHHUE
PUYUHHO-CJIEICTBEHHBIX CBS3€H — /ISl U3yUEHUs CBOWCTB BEIIECTB M XUMUUYECKUX PEaKIIUA;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIISATH B3aMMOCBA3b XUMUUECKUX 3HAHUN C MOHATHIMH
U TIPEJCTABICHUAMU APYTUX €CTECTBEHHO-HAYYHBIX MpPEeIMETOB N 0Oojiee OCO3HAHHOTO
MOHMMAHUA CYIIHOCTH MaTE€pPHUaIbHOTO €IMHCTBA MUPA, UCTIOIH30BAaTh CUCTEMHBIC 3HAHHUS IO
OpPraHUYECKON XUMHHU AJ1s1 OOBSICHEHUS U TPOrHO3UPOBAHUS SIBJICHUH, UMEIOLINX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHUW: TMPOBOJUTH PACUETHI MO XUMHUYECKUM (opMmyrnaMm W
YpaBHEHHUSAM XUMHYECKHX PEAKIMil C UCIOJIb30BaHNEM (DU3MUecKnX BeInuuH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILECTBA), XAPAKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacuéThl M0 HaXOXKICHUIO XUMHUECKOH (hOpMYJIbl BELLIECTBA [0 U3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUYECKUX 3JIEMEHTOB, IPOAYKTAaM CrOpaHUsl, IJIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATh, aHAIM3UPOBATh U OLIEHUBATH C TIO3UIIHHA
HKOJIOTHYECKON O€30MacHOCTH TMOCIEACTBUS OBITOBOM W MPOW3BOJCTBEHHON NEATEIHHOCTH
YesloBeKa, CBA3aHHOM € MepepaOOTKOM BELIECTB, MCIOJb30BAaTh IOJYyYEHHbIE 3HAHMS IS
MIPUHSTHUS TPAMOTHBIX PEIICHHM MPOOJIEM B CUTYAITUSAX, CBI3AHHBIX C XUMHUCH;

c(hOpPMUPOBAHHOCTh YMEHHI: CAMOCTOATEIHHO MJIAHUPOBATh U MPOBOJAUTH XUMUYECKHMA
DKCIIEPUMEHT (TOJIy4eHHEe W H3yYeHHE CBOICTB OpPTaHMUYECKHUX BEIIECTB, KadeCTBEHHBIE
peaKiuu YrJIeBOJAOPOJOB PA3IMYHBIX KJIACCOB M KHCIOPOJCOAEPIKAIINX OPTaHHUYECKUX
BELIECTB, pEIICHNE HKCIIEPUMEHTAIbHBIX 33/a4 110 PACMO3HABAHUIO OPTaHUYECKUX BEILIECTB) C
coOmro/leHeM TMpaBuil  0€30MacHOro0 OOpalieHus ¢ BellecTBaMU H  J1a0OpaTOpPHBIM
obopynoBanueM, GOpMyIUPOBATh LE€Th UCCIEIOBAHMs, MPEACTABIATh B PasNU4YHON (opme
pe3yNIbTaThl IKCIIEPUMEHTA, aHAIM3UPOBATH U OIICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOMI0AaTh MpaBWIa HKOJIOTUYECKU I11eJIeCO00pa3HOro MOBEAEHUsI B OBITY U TPYAOBOM
JESITEIbHOCTH B LENSIX COXPAHEHHs] CBOETO 3JI0POBBS, OKPYXAloIIel MpUPOTHOW cpeabl U
JOCTUKEHUSA €€ YCTOUYMBOTO PA3BUTHUS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEWUCTBUS Ha KUBBIE OPTaHU3MBI OIMpPeaeTIEHHBIX
OPraHUYECKUX BENIECCTB, MOHMMAas cMbIc nmoka3arens [1IK;

aHAJIM3UPOBATh  LIEJIECOOOPA3HOCTh  MPUMEHEHHsS]  OpPraHMYeCKHX  BEIIeCTB B
IPOMBIIIIEHHOCTH U B OBITY C TOUYKHU 3pEHUSI COOTHOIICHMS PUCK-TIONB3a;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYILECTBIIATH IIEJICHANPABICHHBI MOUCK XUMUYECKON
uH(pOpMaIMU B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas W yuyeOHO-Hay4yHas JIMTepaTypa, CpeicTBa
MaccoBod uH(popmanuu, VHTEpHET M apyrue), KPUTHUECKU aHATU3UPOBATH XUMHYECKYIO
uH(popMalnio, IepepadbaTbiBaTh €€ U UCIOIB30BATh B COOTBETCTBUH C ITOCTABIEHHOW y4eOHOM
3a/1a4yei.

11 KJIACC



[IpeameTHbie pe3ynbTaThl OCBOCHHUS Kypca «OOmass W HEOpraHWYecKas XHUMUS)
OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUM: 0 MaTepuaIbHOM CJIMHCTBE MHpa,
3aKOHOMEPHOCTAX Y [IO3HABAEMOCTH SIBJICHUN TPUPObI, O MECTE M 3HAUCHUU XUMUH B CUCTEME
€CTEeCTBEHHBIX HayK M €€ poJ B 00ECIICUCHUH YCTOMYHMBOTO Pa3BUTHS, B PEIICHUU MPOOJIEM
AKOJIOTHYECKOM, YHEPTreTUIECKOM 1 MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3/TAHUN
HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB DOSHEPrMH, B O0OECINEUYEHUU PaAlMOHAIBLHOIO
IPUPOJIONIOIB30BaHUS, B (DOPMHUPOBAHMU MHPOBO33PEHUS] W OOIIEH KyJIbTyphl UeloBeKa, a
TaKXke PKOJOTUUECKH 0O0CHOBAaHHOTO OTHOIIICHHS K CBOEMY 37I0POBBIO U MPUPOIHOU CpeIe;

BJIAJICHUE CUCTEMOM XWUMHYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIMOJIATAOLINE
MTOHSTHUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIIPO aTOMa, H30TOIIbI, 3JIEKTPOHHAs! 000JI0YKa aToMa,
S-, p-, d-aToMHBIC OpOMTANIN, OCHOBHOE M BO30YXKJIEHHOE COCTOSHUS aToMa, THOPUIN3AIUSI
aTOMHBIX OpOWTaNe, MOH, MOJEKyJa, BaJCHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTh, CTCICHBb
OKHCIICHMsI, XUMHYEeCKasi CBs3b (KOBaJ€HTHAs, HWOHHAas, MeTaJUIM4YecKasl, BOJOPOHAs),
KPUCTAJUIMYECKas PEIIETKA, XUMUYECKasd PEAKLHs, PACTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMAIUs, CTENEHb JUCCOLMALAM, BOJOPOAHBIM TOKA3aTellb,
OKHCIIUTENIb, BOCCTAHOBUTENb, TEIUIOBOM J(P(HEKT XHUMHUYECKOH peakIuu, CKOpPOCTh
XUMHUYECKOM  peaklMi, XUMHYECKOE€ pPaBHOBECHE;, TEOPUH U  3aKOHBI  (Teopus
BJICKTPOJIUTUYECKOW JMCconManuu, Tnepuoanyeckut 3akoH JI.MI. MenpgeneeBa, 3akoH
COXpPaHEHHMsI MACChI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS YHEPTUU MPU XUMHUUYECKHUX
peakIusax, 3aKOH TIOCTOSHCTBA COCTaBa  BENIECTB, 3aKOH JEHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTHU, CHUMBOJIMUYECKUM S3BIK XMMHH, MUPOBO33PEHUYECKHE 3HAHMS, JIEKaIlUE B
OCHOBE ITOHUMAaHHUSI TPUUYUHHOCTH M CHCTEMHOCTH XUMHUYECKHMX SIBJICHUW;, COBPEMEHHBIC
MPEJICTABICHUSI O CTPOCHWM  BEIIECTBA HA AaTOMHOM, HMOHHO-MOJICKYJISIDHOM U
HAJIMOJICKYJIIPHOM  yPOBHAX; TMPEJICTABICHUS O MEXaHU3MaxX XUMHYECKUX PEaKluid,
TEPMOJMHAMUYECKUX U KUHETHUYECKHUX 3aKOHOMEPHOCTSAX HX MPOTEKAHUS, O XUMHUYECKOM
PaBHOBECHH, PACTBOPaX U JUCIEPCHBIX CUCTEMaX; (DAKTOJIOTHUYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH M 0€30IMacCHOM HCIOJb30BAaHUHM BAKHEHIIIMX HEOPTaHMYECKUX BEIICCTB B
OBITY M MPAKTUYECKON NESITEILHOCTH YEJIOBEKA, OOIIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO
MIPOM3BOJICTBA;

cOPMHUPOBAHHOCTh  YMEHUMW:  BBISIBISATH  XapakTEpPHbIC  MPU3HAKKA  TOHATHIA,
YCTAaHaBJIMBATh UX B3aWMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE MOHSTHUSL MPU OMUCAHUU
HEOpPraHUYECKHUX BEIECTB U UX MPEBPaICHUI;

c(hOpPMHUPOBAHHOCTh YMEHUSI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBJICHUS
dbopMyJ1 BElIECTB W YpPaBHCHUM XHWMHYECKHUX PEaKIUH, CUCTEMAaTUYECKYH) HOMEHKJIATYpPY
(IUPAC) u TpuBHaabHbIC HA3BaHUS OT/CIBHBIX BEIICCTB,;

c(OPMHUPOBAHHOCThL yMEHHUSI OMNPENETATh BaJEHTHOCTh M CTENEHb OKUCICHUS
XUMUYECKUX JJIEMEHTOB B COCJAMHEHHUSAX, BHJ XUMHYECKOW CBSI3M (KOBaJICHTHAs, MOHHAas,
MeTaJlTndecKasi, BOJAOPOAHAS ), TUIl KPUCTAIIMYECKON PEIIETKM KOHKPETHOTO BEIEeCTBA;

c(hOpPMHUPOBAHHOCTh YMEHHS OOBACHATH 3aBUCUMOCTh CBOWMCTB BEIECTB OT BHJA
XUMHUYECKOHN CBSI3U U THUIA KPUCTAJUTMUECKON PEIIETKU, OOMEHHBIH U TOHOPHO-AKIIENTOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOU CBSI3U;

c(hOpPMHUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPraHWYECKHE BEIIECTBA MO HX
COCTaBY, XMMHUUYECKHE PEaKIMU IO Pa3IMYHbIM MpPU3HAKaM (YHCIIY U COCTABy pearupyrommx
BEIIIECTB, TEIUIOBOMY d()(PEeKTy peakiuu, W3MEHEHUIO CTENEHEH OKHUCICHHS DJIEMEHTOB,



00paTUMOCTH, YYaCTHIO KaTalu3aTopa U JIPYrUe); CaMOCTOSATEIbHO BHIOMPATh OCHOBAHUS U
KPUTEPUH TS KiIacCU(PHUKAIUN N3YIaeMbIX BEIIECTB U XUMUIECKUX PEAKITUH;

c(OpMHUPOBAHHOCTh YMEHHUSl PACKpBIBaTh CMBICI Tmepuoauyeckoro 3akoHa /J[. W.
MenneneeBa M JAEMOHCTPUPOBATH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTENbHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTEPU30BaATh SJIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMHUYECKUX 3JIEMEHTOB MNEPBOro—4eTBEproro nepuoaos llepumoamueckoir cucremsr J[.H.
MenzeneeBa, UCHOJb3Ys IOHATHS «IHEPIETUUYECKUE YPOBHI, «IHEPreTUUECKUE TIOAYPOBHIY,
«S-, p-, d-aTomMHBIC OpOUTANIN», «OCHOBHOEC M BO30YXKIEHHOE DHEPTETHUCCKUE COCTOSHUS
aToMay»; OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUSI CBOMCTB XHMMHUYECKHUX D3JIEMEHTOB U HX
coequHeHurd 1o nepuoaaM u rpynmnam Ilepuomnueckoin cucremsl . M. Mennaeneesa,
BaJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHYECKUE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE IN€HETUYECKOMN CBSI3U
MEXJY HEOPraHWYECKHUMHU BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUHM COOTBETCTBYIOIIMX
XUMHAYECKUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBAThH CYIIHOCTD: OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OajlaHCca ATUX PEAKIIMii; peaKkIuii HOHHOTO
oOMeHa MyTEM COCTaBJICHUS HMX TOJHBIX W COKPAIIEHHBIX HOHHBIX YPaBHEHMUI; peakIui
TUAPOJIN3a; PEAKLUUd KOMIUIEKCOOOpa3oBaHus (Ha MpUMEpEe TMAPOKCOKOMILJIEKCOB LIMHKA U
ATIOMUHUSA);

c(hOpPMHUPOBAHHOCTh YMEHHS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHHS XHWMHUYECKHX
peakuuii ¢ y4€TOM HX DSHEPreTUYECKUX XAPAKTEPUCTUK, XAPAKTEP HU3MEHEHUS CKOPOCTH
XUMUYECKOUN peakiiuy B 3aBUCUMOCTHU OT PA3IMYHBIX (PAKTOPOB, a TAKIKE XapaKTep CMEUICHUS
XUMHUYECKOTO PaBHOBECHS IO/ BIMSIHUEM BHENTHUX Bo3nercTBui (npuniun Jle [llarense);

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKHUE PEAKIIUH, JISKAIIINE B OCHOBE
MIPOMBIIIUICHHOTO TIOJIYYEHUsI CEPHOM KHUCIOTHI, aMMHaka, OOIIMEe Hay4YHbIE TPUHIIUIIBI
XUMUYECKUX TIPOU3BOJICTB; IIEIECO00Pa3HOCTh MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh BIAJICHUS CUCTEMON 3HaHUI 0 METOJIaX HAyYHOTO IMO3HAHUS SIBJICHUM
NpUpoOAsl — HAOMIOIEHWe, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (peasibHBId U
MBICJIEHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSATH 3TH 3HAHUA IPU
AKCIIEPUMEHTAILHOM HCCJICIOBAHUN BEIIECTB WU JJIsi OOBSCHEHUS XUMUYECKHX SIBIICHUM,
MMEIOIMX MECTO B MPUPOJIE, MPAKTUUYECKON IEITEIbHOCTH YEJIOBEKAa M B MOBCEIHEBHOMU
KU3HU,

c(hOpMHUPOBAHHOCTH YMEHUS BBISBIIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUH C TOHSATUSIMH U
MPEACTABIICHUSIMU JIPYTUX ©CTECTBCHHO-HAYYHBIX TIPEIMETOB JUisi 00Jee OCO3HAHHOTO
IIOHUMAaHHUs MaTepPUAIIbHOIO €UHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PpACUYETHI: C MCIOJIB30BAHUEM MOHSITUHI
«MaccoBasl 0J1s BEILLIECTBA B PACTBOPE» U «MOJISIPHAST KOHLIEHTPALKs»; MAacChl BEIIECTBA WIH
o0béMa Ta3a MO H3BECTHOMY KOJMYECTBY BEIECTBA, Macce WIM O0BbEMY OJHOTO U3
YYacCTBYIOIIMX B PEAaKIMU BEIIECTB; TEIJIOBOrO 3¢ (deKTa peakiuu; 3HaYeHHs] BOJOPOIHOTO
[I0Ka3aTessl pacTBOPOB KUCJIOT M LIEIOYEHM C M3BECTHOW CTEIEHBIO AUCCOLMALMU; MacChl
(00BEMa, KOJIMYECTBA BEIIECTBA) IPOYKTa PEAKIUH, €CJIM OJTHO M3 UCXOHBIX BEIIECTB AaHO B



BHUJIE PAacTBOpPA C OINPEAEIEHHOM MAaCCOBOM [JOJEH PACTBOPEHHOIO BEIIECTBA WM JAaHO B
U30BITKE (MMEET MPUMECH); TOJIM BbIXO/1a MPOAYKTA PeaKui; 00bEMHBIX OTHOLICHH Tra30B;

c(hOpMHUPOBAHHOCTh YMEHHUI: CAMOCTOSATENBHO TUIAHUPOBATH U MIPOBOJUTH XUMUYECKUN
AKCIIEPUMEHT (IIPOBEJCHHE pEaKIMii HMOHHOrO0 OOMEHa, MOJATBEP)KICHUE KaueCTBEHHOIO
COCTaBa HEOPTAaHMYECKHUX BEILECTB, OMPENECIECHUE CPEAbl PACTBOPOB BEHIECTB C MOMOIIBIO
MHANKATOPOB, U3YUCHHUE BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM peakiu,
pelIeHNe SKCIEPUMEHTAIIBHBIX 3a/1a4 10 TemaM «Metasuib» 1 «HemeTtamisl») ¢ co0toieHneM
npaBuwi 0e30macHoro oOpallleHHus ¢ BelEeCTBaMU U JIA0OPATOPHBIM  000PYIOBAHUEM,
dbopMyIupoBaTh 1€db HCCICAOBaHUS, MPEACTABIATH B pa3Iu4yHOW (opMe pe3ysbTaThl
AKCIIEPUMEHTA, aHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHI: COOJIOIATh TIpaBuJia MOJb30BaHMS XUMHYECKOU IMTOCYI0N U
J1a00paTOPHBIM 000pYyIOBaHUEM, OOpAIIICHHS C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIUSIMHU
[0 BBIMOJHEHUIO Ja0OPAaTOPHBIX XMMHUYECKHX OIBITOB, 3KOJOTHYECKH LIEIECO00pPa3HOTo
NOBE/IECHUS B OBITY U TPYAOBOM MAESITEIBHOCTH B LENISIX COXPAHEHHUS CBOETO 370POBbs,
OKpYXaIEH MPUPOJHOW CpPEIbl M JOCTHUAKEHHUS €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABATH
OMACHOCTh TOKCUYECKOTO JIEUCTBHS Ha >KMBBIE OPTaHU3MbI ONPEACIEHHBIX HEOPTaHMYECKUX
BEILIECTB, TOHMUMAs cMbIc nokaszarens [IJIK;

c(OPMUPOBAHHOCTh YMEHHUM: OCYLIECTBIIATH LIE€JICHANPABICHHBIA MOUCK XMMHYECKOU
uH(pOpMallMU B pa3iMYHbIX MUCTOYHUKAX (HaydyHas U yueOHO-HAy4Has JIMTEpaTypa, CpelCTBa
MaccoBoil uH(popmanuu, WMHTEpHET U Apyrue), KpUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO
nH(popmanuto, nepepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABIEHHON YueOHOM
3aJlaueH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acoB DJIEeKTPOHHbBIE
Ne (uudpossbie)
HaumeHnoBaHue pa3/iesioB U TeM NPOrpaMMbl Kourpoabsnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUM
11 [Ipenmer oprannyeckoit XuMuu. Teopus CTpoeHuUs 3 bubnnoreka [HOK
' opraHnyeckux coequuennit A. M. bytieposa https://m.eds00.ru/d69df650
Hroro mo pazneny 8
Pa3znen 2. YrieBoaopoanbl
2.1 IIpenensHble YIIEBOAOPOALI — AIKAHBL, [TUKIOAIKAHEI 5 bubmorexa HOK
' e yr AOPOA & https://m.eds00.ru/d69df650
) bubmmorexa LIOK
2.2 HenpenenbHble yriieBogOPOIbI: aTKEHBI, aTKaAHUCHbI, ATKUHbI 14 1 https://m.edsoo.ru/d69dfe50
bu6mmoreka [IOK
2.3 ApomMaTudeckue yriieBoaopos! (apeHsbl) 8 https://m.edsoo.ru/d6adfe50
2.4 IIpupoaHble HCTOYHUKHU YIIIEBOIOPOIOB U UX IIEpepadoTKa 4 bubmiorexa LOK
' pHpoZ yr FOPOAL pep https://m.edso00.ru/d69df650
bu6mmoreka [IOK
2. r 4 1
5 AJIOTEHIIPOM3BO/IHBIC YTIIEBOIOPO/IOB https://m.eds00.ru/d69df650
Hroro mo pasneny 35
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUst
bu6mmoreka [IOK
A .D 11 1
3 Crprel. Deron https://m.edsoo0.ru/d69df650
3. KapOonunbpHbIe cCOeTMHEHUS: aTbICTU Il K KETOHBI. 21 1 bu6mmoreka [IOK
' KapGonossie kucnotel. Cinoxubie 3Qupsl. XKupsi https://m.edso00.ru/d69df650
bubnmoreka [JOK
3.3 YIAeBOZIEL 9 ! https://m.eds00.ru/d69df650
Hroro mo pazneny 41
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Pasznen 4. A3oTcoaepskamye opranndeckne coeJuHEeHUst

Bbubnmoreka [JOK
4.1 AMUHBI. AMUHOKHCIOTHL. benku 12 https://m.edsoo.ru/d6adfe50
Uroro no pazneny 12
Pa3znen 5. BbicokoMoJIeKyJJISIPHbIE COeINHEHUS
51 BEICOKOMOIEKYIIIpHBIE COEIMHEHU 6 bubmorexa LOK
' yAp 8 https://m.edso0.ru/d69df650
Wtoro mo pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHue pa3/iejioB H TeM MPOrpaMMbl Konrpoabnsie IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMHH
11 Crpoenue atoma. [lepuoanueckuii 3akon u [lepuoanueckas cucrema 9 bubmmoreka [JOK
' XxuMu4eckux daementos JI. . Meneneena https://m.edso00.ru/2dd57f24
bubmuorexa [JOK
1.2 Crtpoenue BeniecTBa. MHOrooOpasue BeIIecTB 11 1 https://m.edsoo.ru/2dd57£24
bu6mmoreka [IOK
1. X 1 1
3 HMIECIHE peakitin o 3 https://m.edsoo.ru/2dd57f24
Wroro mo paszneny 39
Paznen 2. Heoprannuyeckasi XumMusi
bu6mmoreka [IOK
2.1 H 1 1
CMETAILIH 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
22 Meranet 23 ! 2 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 54
Paznen 3. Xumus 4 )Ku3Hb
bu6mmoreka [IOK
3.1 MerTtoabl MO3HAHUS B XUMHUH. XUMHS U )KU3Hb 9 httos://m.edsoo.ru/2dd57£24
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 4 8



https://m.edsoo.ru/2dd57f24
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INOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KoaudecTBO 9acoB

Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE pecypcChl
padoThI padoThI
[IpenmMer 1 3HaU€HHE OPraHUYECKON XUMUH,
1 MPEACTABICHUE O MHOTOO0Opa3uu OpraHUuIECKUX 1 bubmmorexa [JOK
PEACTABIEE PAsHit op https://m.eds00.ru/3686e6f5
COeTMHEHU I
DIEKTPOHHOE CTPOCHUE aTOMa yriiepoJia
2 (OCHOBpHoe u B0316) KIEHHOE coc}:,Tros[gm[) 1 bubmorexa LHOK
y ' https://m.edsoo.ru/Oce6fd4c
BanenTHble BO3MOKHOCTH aToMa yriaepoaa
XuMUYecKas CBSI3b B OPraHUICCKHUX
3 coeuHEHUIX. MeXaHn3Mbl 00pa30BaHUS 1 bubmorexa HOK
! . P y https://m.eds00.ru/8d39f5¢8
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa CBsI3ei
4 Teopust cTpoeHUs OPraHUYECKUX COCAMHEHUN A. 1 bubnmnoreka [JOK
M. bytieposa https://m.eds00.ru/9e595ch8
Buner uzomepun: cTpykTypHas,
5 IpoCT aHCTBIZHHaSI g};(eKyTp OHHBIE AP PEKTHI B 1 bubnuorexa LIOK
pocTp ' p : https://m.edso00.ru/b0e61661
MOJIEKYJIaX OPraHMYECKUX COSIMHEHUM
[IpencraBienue o ki1accuPpUKaUU U
6 cucrematryeckas Homernkiarypa (IUPAC) 1 bubmmorexa [OK
P https://m.edsoo.ru/c212dd21
OpPraHUYECKUX BEIIECTB
7 Krnaccudukanus peakiuii B opraHn4eckoi XMMHU 1 bubmmorexa [OK
HHs peaktt p https://m.edsoo.ru/ba5706aa
bu6mmorexa [IOK
8 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 1
H B https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHH psl, oOmias hopmyra,
9 HOMEHKJIATypa U U30MepHsl, JIEKTPOHHOE U 1 bubmmorexa [OK
P pr, P https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
10 OU3NYECKUE U XUMUYECKUE CBOMCTBA aJIKAaHOB 1 bubmorexa LHOK
https://m.eds00.ru/3137711c
1 Haxoxxnenne ankanoB B mpupoje. CriocoOsl 1 bubnnoreka [HOK
MOJYYECHUS U IPUMEHEHNE aJIKaHOB https://m.edso00.ru/259b0a5hb
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[uxnoankansl: odmas Gopmyia, HOMEHKIATypa U

bu6mmoreka [IOK

12 H30MEPHs, 0COOCHHOCTH CTPOECHHUS U XUMHUYCCKUX
. p p https://m.edso0.ru/156730d2
CBOMCTB, CITIOCOOBI MOJTYYCHHSI i IPUMECHEHHUE
Pemenue pacu€THBIX 3a71a4 HAa ONIpeIesieHNe
MOJIEKYISIPHON GOPMYIIBI OPTaHUIECKOTO
13 BeH_IeC”}F]BaII)'IO Ma(i)CSBB}IIM ,Z[OJI'I)}IM aToOMOB buGnnorexa LIOK
https://m.edsoo.ru/bf84d8eb
9JIEMEHTOB, BXOJAIIHUX B €r0 COCTAB.
Cucremarusanus 1 0000IIEHNe 3HAHUH 10 TEME
AJKEHBI: TOMOJIOTUYECKHH psJl, oOmas hopmyia,

14 HOMEHKJIaTypa, EKTPOHHOE U bubnmoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI. https://m.edsoo.ru/273b0ale
CTpyKTypHas U UC-TPAHC-U30MEPUS AIKEHOB

15 DOuU3nYeCKre U XUMHUYECKUE CBOMCTBA alIKCHOB. bu6mmoreka [IOK
[IpaBuno MapkoBHUKOBa https://m.edso00.ru/21069ccd

16 CrocoOsI ITOIyYEHUS U IIPUMEHEHNE AJIKEHOB bubnmorexa LHOK

yi p https://m.edso0.ru/665dc058

17 [IpakTuueckas padora Ne 1 no teme "llomyuenue bubnuoreka [IOK
STUJICHA ¥ U3YYE€HUE €r0 CBOUCTB" https://m.edso0.ru/0941eed8
Pemenne pacuéTHbIX 33724 Ha OTNIpeIeTICHIE

18 MOJICKYJISIPHOHM (hOPMYJITBI OPTaHHYECKOTO bubmiorexa LOK

yp PMY p https://m.edsoo.ru/e9ea9921
BEIECTBA
AJKagueHbl: CONPSKEHHBIE, U30JUPOBAHHBIE,
19 KyMynaupoBaHHble. OCOOEHHOCTH YJIEKTPOHHOTO bubmorexa HOK
YMYJIHP ' p https://m.eds00.ru/04298c0a
CTPOEHUS
20 XUMHUYECKHE CBOUCTBA CONPSKEHHBIX JUECHOB bubmmorera [TOK
p https://m.edsoo.ru/e561253d
21 Croco0B! ITOJIyUYEHUS U IPUMEHEHNUE AJIKAAUEHOB bubmnorexa [IOK
i p https://m.edsoo.ru/1aa81660
ATKHUHBI: TOMOJIOTHYECKHH psifl, ob1as popmyina,

99 HOMEHKJIATypa, 3JIEKTPOHHOE U bubnuorexa [IOK
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII, https://m.edsoo.ru/68b6cc4c
¢u3nueckue cBoiicTBa

. bubmmorexa LIOK

23 XHUMHUYECKHE CBOICTBA AJIKHHOB 1

https://m.edso00.ru/23493a93



https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93

bu6mmoreka [IOK

24 KauecTBeHHBIE peaKIIMK Ha TPOHHYIO CBSI3b https://m.edsoo.ru/7blcA8da

25 CriocoObI osTy4yeHHs 1 IPUMEHEHUE aJIKHHOB bubmorexa LIOK

https://m.edsoo.ru/a6f9alea

26 Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO bubnnoreka [HOK
XMMHYECKON peaKiuu https://m.edsoo.ru/5db8e526

27 CucreMmaruzanys 1 0000IIEeHrE 3HAHUI 10 TEME
ApeHbI: TOMOJIOTHYECKUH psii, oO1ast popmya,

28 HOMEHKJIAaTypa. DJIEKTPOHHOE U bubmuorexa [IOK
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OEH301a U https://m.edsoo.ru/a92a7094
TOJIyoJa, UX (PU3NYECKUE CBOWCTBA

29 XHUMUYECKUE CBOWCTBA APEHOB: PEAKLIMHU bubnnoreka [JOK
3aMELICHUS https://m.edsoo.ru/a44alae4

30 XUMUYEeCKHEe CBOMCTBA apEHOB: PEAKIIHH bubnuoreka [IOK
MIPUCOCTMHECHHM S, OKHCIICHHE TOMOJIOTOB O€H30J1a https://m.edsoo.ru/a44alaed

31 Oco0eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIA bubnuorexa LIOK

https://m.edsoo.ru/d5018a54
Pemenue pacu€THbIX 3aJja4 Ha ONpeieeHne

32 MoneKmelgHoﬁ (popMynﬂbl OpFaHI/I‘I:efKOFO BH6J_IHOTeKa Lox
BeleeTBa https://m.edsoo.ru/53461a2c

33 CriocoObl osTyyeHHs U IPUMEHEHUE aPEHOB Brbmiorexa LIOK

https://m.eds00.ru/6f717d09

34 I'eneTnueckas cBsI3b MEXKAY pa3IMuHbIMU
KJIacCaMH YIJIeBOJOPO/IOB

35 Pacuérel o ypaBHEHUSAM XUMUYECKHAX PEAKIIUN.

Cucrematusanus 1 0000I1I€eHHE 3HAHUI 110 TEME

36 [Tpupoansiii ra3. [lonytHble He(TAHBIE Ta3bI

37 KaMeHHBIH yrosib U IPOIYKTHI €ro nepepadoTKu Bubmiorexa LIOK

https://m.eds00.ru/69b3398b

38 Hed1s 1 cnioco6s! e€ nepepadotku. [Ipumenenue bubnnorexka [JOK
MIPOIYKTOB MepepadoTku HedhTH https://m.edso00.ru/21f9de78

39 ['enernueckas CBSI3b MEXKAY PA3IUYHBIMU

KJIAaCCaMH YTJIEBOJIOPOIOB
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["aymoreHONpPON3BOAHBIE YTIIEBOAOPOIOB:

40 AJIEKTPOHHOE CTPOCHHE; PEAKITUU 3aMEIICHHUS bubmorexa HOK
https://m.eds00.ru/82b4d759
rajoreHa
JelicTBue 1mieno4veil Ha raJIoreHIPOU3BOIHBIE.

41 BiaumopeiicTBue 1uraioreHaikaHoB ¢ MAarHUEM U
LUHKOM

42 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 bubnmoreka [JOK
pazneny "YrieBoaopoas" https://m.eds00.ru/20e89f22

43 KonTpoabHasi padora Nel mo teme bubnnoreka [HOK
"¥YriaeBogopoanl" https://m.eds00.ru/95c9e298
[IpenenpHbIe OTHOATOMHBIE CITUPTHI:

44 TOMOJIOTHYECKUH psifl, oO1iast popmyrna, cTpoeHue bubnuorexa [JOK
MOJIEKYJI, U30MEpHsl, HOMEHKJIATypa, https://m.edsoo.ru/df04c5cd
knaccudukanus, GpuzniecKue CBOMCcTBa

45 XHUMHUYECKUE CBOMCTBA MPEAEIbHBIX bubnuorexa [JOK
OJIHOATOMHBIX CITUPTOB https://m.edsoo.ru/26ee34fe

46 CriocoObl MoTy4eHus: ¥ IPUMEHEHNE bubnmnoreka [JOK
OJIHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000

47 ITpoctbie 3¢upbl: HOMEHKIIATYpa U U30MEPHUS, bubnuoreka [IOK
0COOCHHOCTH (PU3NYECKUX U XUMUYECKUX CBOHCTB https://m.edsoo.ru/c2c788b2
MHOroaToOMHBIC CTUPTHI: STUIICHTIINKOIb U

48 TJIMLEPUH, UX (PU3NYecKre U XUMUYECKUe bubnorexa LIOK

B https://m.edsoo.ru/ee4d84aa
CBOICTBa

49 CriocoObl TOTy4eHUsI ¥ TPUMEHEHUE bubnuoteka [JOK
MHOTOaTOMHBIX CITUPTOB https://m.edsoo.ru/d12e567d

50 @DeHOoT: CTPOCHHUE MOJIEKYIIBI, PU3NIECKUE bubnmnoreka [JOK
cBoiicTBa. TOKCHUHOCTH (peHONa https://m.edsoo.ru/2ce726f8

. bubnmnoreka [JOK

>l Xumirieckie CBOHCTBA (enora https://m.eds00.ru/037ca5f9

bu6nmoreka [JOK

52 CriocoObl nostydeHus U npuMeHeHue gpeHomna https://m.edsoo.ru/c77ddfAc
ITpakTuyeckas padora Ne 2. Pemenue

" bubnmoreka [JOK

53 AKCIIEPUMEHTANBHBIX 33134 1o Teme "CrupThl U

henomsr"

https://m.edsoo.ru/fd0ced09
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bu6mmoreka [IOK

54 Cucremaruzanus 1 0000IIEHIE 3HAHUH 10 TEME https://m.edsoo.ru/1810chab
AnbIETUAbl U KETOHBI: 3JIEKTPOHHOE CTPOEHHUE
55 KapOOHUJIbHON I'PYIIIIbI; TOMOJOTUYECKUE PALBL, bubmmorexa LIOK
https://m.edsoo.ru/b139beaa
obmrast popmyna, ©30MEpHUs 1 HOMEHKIIATypa
56 ATNbIeruipl ¥ KEeTOHBI: (U3MUECKHUE CBOMCTRA,; bubmuorexa [JOK
peaKkuuu MPUCOECTUHEHUS https://m.edsoo.ru/c887425c
57 Peakiuu oxucneHus: 1 KaueCTBEHHbBIC PeaKLUU bubmuorexa [JOK
aJbJETUI0B U KETOHOB https://m.edsoo.ru/a393baad
58 CriocoObl OTy4eHUs albJACTUIOB U KETOHOB bubmmorexa [JOK
https://m.edso00.ru/520d1c51
59 OHOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE bubnnoreka [JOK
KHCIIOTBI, 0OCOOCHHOCTH CTPOCHHUS HX MOJICKYJI https://m.edsoo.ru/fecOb113
50 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX KUCIIOT, bubnmnoreka [JOK
ux GU3MYECKUE CBONCTBA https://m.edsoo.ru/700cc87b
61 XHUMUYECKUE CBOKMCTBA MPEAECITBHBIX bubnuorexa [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/40e6e0e9
62 Oco0EeHHOCTH CBOWCTB MYPaBbUHOW KHCIIOTHI. bubnmnorexa [JOK
MHoroo6pa3ue KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/bb31be71
Oco0eHHOCTH CBOICTB: HETIPEAECTBHBIX U
63 apOMaTUYECKUX KapOOHOBBIX, TUKAPOOHOBBIX, bubnuoreka [IOK
I'MJIPOKCUKAapOOHOBBIX KHCIOT. [IpencraBurenu https://m.eds00.ru/83a08773
BBICIIINX KapOOHOBBIX KHCIIOT
64 ITonsATHE O MPOU3BOJHBIX KAPOOHOBBIX KUCIIOT bubmmorexa LIOK
https://m.eds00.ru/0d162d9d
65 CriocoOsI MoTydeHus U IpUMeHEeHHe KapOOHOBBIX bubnmnoreka [JOK
KHUCIIOT https://m.eds00.ru/7c065¢9d
66 CnoxxHbie 3(UPBI: TOMOJIOTHYECKUH PsijI, 001Iast bubnmuorexa [JOK
dbopMyIa, n3oMepus 1 HOMEHKIIaTypa https://m.edsoo.ru/adfffe6d
67 duznyeckue 1 XMMHUYECKHe CBOMCTBA 3(pupoB bubmmorexa [OK
https://m.edsoo.ru/ad6b94b2
68 Pemenne pacuéTHbIX 3a7a4: IO YPaBHEHUIO

XUMHUYECKOHN peakluy, Ha ONpeeieHue
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MOJIEKYJISIPHOU (OPMYJIBI OpraHUYECKOro
BelIeCcTBa

ITpakTuyeckas padora Ne 3. Pemenue

69 9KCIIEPUMEHTAIILHBIX 3a7a4 110 TeMe bubmmorexa LIOK
ORETIED 8 . https://m.eds00.ru/486671fb
Kap6onoBsie kucnotbl. CinoxHbIE d3PUPbI
70 XKupsr: crpoenne, GU3NUECKUE U XUMUYECKHE bubnuoreka [IOK
CBOMCTBaA (TMIPOIIU3) https://m.edsoo.ru/al19c5b98
Oco0eHHOCTH CBOMCTB KUPOB, COJEPKAIINX
71 OCTaTKH HEIpeIeIbHbIX JKUPHBIX KUCIOT. KUphI B bubmmorexa [TOK
bed P - AP https://m.eds00.ru/b0331922
pupoje
Mpb1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
. bubnuorexa [JOK
72 Mororiee aeiictpue. [IoHATHE 0 CHHTETUYECKUX
https://m.eds00.ru/3c566565
Moromux cpeactsax (CMC)
73 ['eHeTnueckas cBs3b yIII€BOJAOPOAOB U bubnuorexa [JOK
KHUCJIOPOJCOAEPKAIINX OPraHUYECKUX BEIIECTB https://m.edso00.ru/56790c96
74 Pacuérel 10 ypaBHEHUAM XUMUYECKUX PEAKLUI
bubmuorexa [JOK
75 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME
t B https://m.edsoo.ru/f8eaf2eb
OO1as xapakTepucTUKa YrIeBOI0B U
76 Knaccnq)ml:a I/Iﬂp JIEBO era (MOHO-, T1- U bubmmorexa LIOK
T yEIEROA A https://m.edsoo.ru/7a9693al
TIOJIMCaXapUIbI)
77 MoHocaxapuabl: pU3HUECKUE CBOICTBA U bubnnorexka [JOK
HaxO0XKJIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeHeHue r0Ko03bl, €€ 3HaUeHUE B bubnuoreka [IOK
KU3HEEATEIIbHOCTH OpraHn3Ma https://m.edsoo.ru/5e61122d
Hcaxapupl: caxapo3a, MaabTO3a U JTaKTO3a.
79 II—[Iaxoxc peHHe B II If 0/1€ ¥ IPUMEHEHUE bubmmorexa [JOK
A pupon P https://m.edsoo.ru/en0384e7
TFCaxapuioB
[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYII,
80 (pI/BI/IquKII;e u XI/IME‘ICCKI/IC CBopﬁCTBa ’ bubnmorexa LIOK
’ https://m.edso0.ru/72a04508
MIPUMEHEHUE
bubnnoreka [HOK
81 [TonsaTHe 06 NCKYCCTBEHHBIX BOJIOKHAX 1

https://m.edso00.ru/6216e766
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Pemenue pacueTHBIX 3a7a4 Ha ONpeiesieHrue J01

bu6mmoreka [IOK

82 BBIXO/Ia IIPOAYKTA PEAKIIUHA OT TEOPETUUECKH
/1 TIPOIYKTa peakil p https://m.edsoo.ru/7fde47ef
BO3MOYKHOT'O
CucremaTu3zanus 1 00001IeHNEe 3HAHUH IO bubnmoreka [JOK
83
paszueny https://m.eds00.ru/08d4364c
KounrpoanHas padora Ne 2 mo Teme
84 "Knc.llzo 0/1CO, Ie) JKallie OPraHuvecKue bubmorexa LOK
POLCOACpIHATIHE Op https:/m.eds00.ru/42c6678e
coequnenus"
AMMHBIL: KJTacCU(PUKAIHS, CTPOCHUE MOJICKY/I,
85 obmrast popmyna, U30MepHsi, HOMEHKIATypa U bubmmorexa [TOK
= PMY g pHs, P https://m.edsoo.ru/efa7e6ca
¢du3nveckne CBONCTBA
86 XUMHUYECKUE CBOICTBA an()aTHIECKUX aMUHOB bubmmorexa LIOK
https://m.edsoo.ru/1bc5cf80
g7 AHWIMH: CTPOCHHE aHWJIMHA, 0COOEHHOCTH bu6mmoreka [IOK
XUMHUYECKUX CBOMCTB aHWJINHA https://m.edsoo.ru/39cd21f1
CriocoOsl MosTyueHus: U IpUMEHEHUE bubnuorexa [JOK
88
anupaTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHUCIIOTBI: HOMEHKJIATYPa U H30MEPHSs,
89 ¢usnueckue croiicTBa. OTACIbHBIC bubmorexa HOK
’ https://m.edsoo.ru/d1773e80
MIPEJICTABUTENH 0-aMHHOKHCIIOT
XuMHYECKHE CBOMCTBA aMUHOKHUCIIOT, X
90 OHOJIOTHYECKOE 3HAUEHNE aMUHOKHUCIOT. CHHTES bubmmorexa [IOK
) https://m.edsoo.ru/77df705a
Y THIIPOJIN3 TICTITH]IOB
o1 benku kak mpupoHbIe TOTUMEPHI; CTPYKTYPHI bu6nmoreka [JOK
O€JIKOB https://m.edso0.ru/429e9899
bu6mmorexa [IOK
92 XHUMHAYECKHE CBOIICTBA OEIKOB
https://m.edsoo.ru/6237306d
A3oTcoepKallie reTeEPOLUKINUYECKUE
93 COG,Z[I/IHCHiSI H J'ICI/IH(I:BBIG KHCJIOTBL: COCTaB bubmmorexa [TOK
- HYK ' ’ https://m.edsoo.ru/521d1431
CTpOEHHE U OMOoJoTHYecKas poilb
[IpakTuueckas padorta Ne 4. Pemenue
bu6mmoreka [IOK
94 AKCTIICPUMEHTAIIBHBIX 3a]1a4 110 TEME

"A30TcoaepKalliue OpraHnuecKue CoeTuHEeHus"

https://m.edsoo.ru/8e3c02d1
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[TpakTrueckas padota Ne 5. Permenue

95 SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME 1 bubmmorexa LOK
" P 8 . https://m.edsoo.ru/bde3fdf6
Pacno3naBanue opraHnYecKuX COeAMHEHUN
KonrTpoJuanHnas padora Ne 3 mo Teme
96 "A30£c0 e )Kap He OpraundecKue 1 bubmorexa [IOK
Aeprai P https://m.edsoo.ru/ce561bc7
coequnenus"
OCHOBHBIE ITOHATUSA XUMUHU
97 BBICOKOMOJIEKVIISIPHBIX COEIUHEHNI U METOIBI UX 1 bubnnorexa LIOK
yIp https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIO0JIMMEPHU3aIHs ¥ TIOJTUKOH ICHCAIIUS
98 [Tnactmacchl. YTunm3anus u nepepadoTka 1 bubnnoreka [HOK
IJIACTHUKA https://m.edso0.ru/82242e0f
99 OnacToMepbl: HaTypallbHbIM CUHTETUYECKHE 1 bubnnorexa [JOK
Kayuyku. Pe3una https://m.eds00.ru/246103ec
Bonokna: HaTypanbHbIE, HCKYCCTBEHHEIE,
100 cuarernueckue. [lommMepsl CrieuaIbHOIO 1 bubnmorexa LHOK
) p Tt https://m.edso0.ru/5963a601
Ha3HAYEHUS
[IpaxTuueckas padora Ne 6. Pemenue
101 SKCHEPUMEHTAILHBIX 3a4a4 II0 TEME 1 bubmmorexa [IOK
" P A " https://m.edsoo.ru/3aebd77a
Pacnio3HaBaHue mracTMace ¥ BOJIOKOH
O06o0011eHne U cucTeMaTU3alus U3y4eHHOTO
102 MaTtepuaia mo teMe "BBICOKOMOJIEKYIISIPHBIE 1 bubmmorexa [IOK
P " y P https://m.edsoo.ru/6a22b1e8
COEIMHEHNS
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBbie
Tema ypoka Konrpoubusie IlpakTuueckue p
n/n Bcero H3ydyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX sJiep. XUMUYECKUN FJIEMEHT. 1 bubnmoreka [JOK
W3zoTomsr https://m.edsoo.ru/59c112ee
9 CrtpoeHue 3IeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE 1 Bu6muotexa [JOK
quciia https://m.edsoo.ru/b4d9fffa
3 Knaccugukaiius XuMHUECKUX JIEMEHTOB (S-, p-, d-, f- 1 bubnnorexa [JOK
3JIEMEHTHI) https://m.edsoo.ru/61294af9
4 Pacrpenenenue 31€KTPOHOB 110 aTOMHBIM OPOUTAIIAM 1 Bubmiorexa OK
peAl p p https://m.edsoo.ru/f5f750fe
5 DNeKTpPOHHBIE KOH(UTYpAIIK aTOMOB JIEMEHTOB B 1 bu6nmoreka LIOK
OCHOBHOM U BO30Y>KIEHHOM COCTOSTHUU https://m.edso0.ru/8149e846
5 DNeKTPOHHBIC KOH(UTYpAIIH HOHOB. 1 bubnuotexa [JOK
DNEeKTpOOTPULIATETbHOCTh https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas cucrema
7 xuMudeckux demeHToB 1. . MenjeneeBa, CBs3b C 1 bubmorexa HOK
. L A ’ https://m.eds00.ru/16957c01
COBPEMEHHOM TEOpHUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX
8 JJIEMEHTOB U 00Pa3yeMBIX MU IIPOCTHIX U CIIOKHBIX 1 bubnnorexa [IOK
pasy p https://m.edsoo.ru/f8468927
BEILIECTB I10 TPyMaM U neproiam
bubnunorexa LIOK
9 Cucremarusanus 1 0000II€eHIE 3HAHUI 110 TEME 1
H B https://m.edsoo.ru/8fad2942
Buner xumudeckoit cBsi3u. MexaHu3mbl 00pa3oBaHUs
10 KOBAJIEHTHOH CBs13U. BomopogHas cBsA3b 1 bubnnorexa [JOK
’ P . ' https://m.eds00.ru/5a8072af
Me)MOIEKyIIpHBbIE B3aUMOICHCTBHS
BaneHTHOCTE U BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBsI3b
11 SJIEKTPOHHON CTPYKTYPEI MOJIEKYI C UX 1 bubmmorexa TIOK
p PYKTYP Y https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
12 [IpencraBneHus 0 KOMIUIEKCHBIX COETUHEHUSX: COCTaB U 1 but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/8c66b12a
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BemectBa MOJIEKYISAPHOTO U HEMOJIEKYJIIPHOTO

13 CTpoeHUs. THUIBI KPUCTAUIMYECKUX PELIETOK U CBOMCTBA bubmorexa [JOK
P ' P P https://m.edso00.ru/e167635b
BELIECTB
14 ITonsaTne o nucnepcHbIx cucremax. IIpencrasnenue o bubnuorexa [IOK
KOJUIOUJHBIX pacTBOpPaAX https://m.edsoo.ru/da2c70e4
15 HctunHbIEe pacTBOPHI: HACKHIIIICHHBIC U HEHACBIILICHHBIE, bu6muoreka [JOK
pactBopuMOCTh. KpucTamioruapaTtsl https://m.edsoo.ru/e9ccdd8d
16 CrocoObl BEIpaKE€HUSI KOHIIEHTPAIU PACTBOPOB buGnnorexa [IOK
P P P P https://m.edsoo.ru/328e653a
Pemenue 3aa4 ¢ ucnosnb30BaHUEM MOHITUHN ""MaccoBast
17 IOJIS PACTBOPEHHOIO BemecTna', "MoapHas buGnnorexa [IOK
P P | ’ P https://m.edsoo.ru/785e0ab4
KOHIIEHTpAaLIUs
18 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX bubmmoreka [JOK
BEILIECTB https://m.edsoo.ru/bf9e108d
bubnuoreka [JOK
19 CucremaTu3aius 1 0000IIeHUE 3HAHUH TI0 TEME
H t https://m.edsoo.ru/8d2c6a3a
KonTtpoabnas padora Ne 1 no remam "Crpoenue
aroma. Ilepuoanyecknii 3akoH u Ilepunoagnyeckas
20 cucTteMa XumMu4eckux iementon [{. U bubamorexa [TOK
t https://m.edsoo.ru/70a60aa4
Menpeaeea", ""Crpoenne Bemecrsa. MHorooopasue
BemecTs'
Knaccudukanms XumMuaeckux peakiuii B
21 HEOPraHUYECKOW U OPraHUYECKON XMMHUH. 3aKOH bubnuoteka [JOK
COXPAHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS U https://m.edso0.ru/6335cdd2
MIpEBPAIICHUS IHEPTUU TPU XUMHUECKUX PEAKIIHIX
29 TennoBsie 3¢ (HEKTH XUMUYECKUX peaKLui. Bbu6muorexa [JOK
TepMoxuMuUyecKre ypaBHEHUs https://m.edsoo.ru/d1db86da
93 Brrunciienus 1o ypaBHEHHSIM XUMHUYECKUX PEAKIIUN U bubnuotexa [JOK
TEPMOXUMHUYECKUM YPAaBHEHUAM https://m.edso0.ru/87b13954
24 CKOpOCTh XMMHUYECKOU peaKIinu, €€ 3aBUCUMOCTb OT
paznuuHbIX (hakTopoB. Karanus u kaTanu3aTopsl
25 ['oMoreHHbIE M TETEPOTEeHHBIE PEAKITUN
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ITpakTuyeckas padora Ne 1 mo teme "BnusHue

bubnunoreka LIOK

2 .
6 paBHI/IqHI::IX (akTOpPOB Ha CKOPOCTH XMMUYECKOMH https://m.edsoo.ru/Lfacaldl
peakuuu
97 OOpaTtumbie U HEOOpAaTUMBIC PEaKIIi. XUMHUECKOE bu6muorexa [JOK
paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o teme "BnusHue
28 a3JIMYHBIX ()aKTOPOB HA MOJIOKECHUE XUMHYECKOTO Bubmrorexa LIOK
P " P https://m.edsoo.ru/3bf34el7
paBHOBECHs
DnexTponuTuyeckas auccoruanus. CHUibHbIe U cialble bubnmoreka [JOK
29
37eKTpOoauThl. CTeneHb TUCCOUAIUN https://m.edsoo.ru/5f766bdf
HNonnoe npousseaenue Boabl. Cpena BOJHBIX pacTBOPOB. bubnnorexa [JOK
30 .
Bonopoansiii nokasarens (pH) pactBopa https://m.eds00.ru/3966ca89
31 IM'maponus coneitl. Peakiuu, mpoTekaroiye B pacTBopax bubnuoreka [{OK
3JIEKTPOJIUTOB https://m.edsoo.ru/09d5adbd
39 [IpakTuueckas pabora Ne 3 mo Teme "Xumuueckue bubmmoreka [JOK
peaKkuuu B pacTBOpax 3JIEKTPOJUTOB" https://m.edso0.ru/2e3daeb0
33 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH. bubnmnorexa [JOK
Baxnerinme OKuCIUTEN U BOCCTAHOBUTEIN https://m.eds00.ru/56226060
b K
34 Mertoa 31eKTpOHHOTO (2JIEKTOHHO-MOHHOT0) OanaHca htlfgsj?/l//lr?:(;(se:)(])_.[rou /691387
35 DNEeKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIIECTB bubmmorexa LIOK
P P p p t https://m.edso00.ru/93fb97d2
36 Pemenwuie 3a1a4 pa3TnIHBIX THIIOB bubamorexa [TOK
p https://m.edsoo.ru/5a859d16
37 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubmmorera LHOK
s p https://m.edsoo.ru/5afa265d
38 Cucremaru3zanusi 1 0000IIEHUE 3HAHUN 110 TEME bubnuotexa [JOK
"Xumuueckue peakuuu" https://m.edsoo.ru/c161eb85
KonTtpouabHas pa6ora Ne 2 no teme ""Xumnueckue bubmuotexa [JOK
39 "
peakunuu https://m.eds00.ru/a8a0a930
[Tonoxenue Hemetamios B [lepuoauueckoit cucreme
40 XAUMUYeCKHX dieMeHToB M. Y. Menaeneena u Bbubnunorexa LIOK

O0COOCHHOCTH CTPOCHUS UX aTOMOB. Du3nyeckue
CBOICTBa HEMETAJLIIOB

https://m.edsoo.ru/8ca2dcad
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AnoTponusi HEMeTauIoB (Ha MpuMepe KUCIopoIa,

bubnunoreka LIOK

41
cepsl, pocdopa u yriepoaa) https://m.edsoo.ru/ef92c91c
42 Bonopon: nonydenue, puznueckre 1 XUMUYECKHE bu6muorexa [JOK
cBorcTBa. ['mapuabl https://m.edso0.ru/0aa8f613
43 ["anorensl: HaxXOXIEHHUE B IPUPOJIE, CIIOCOODI bubnmoreka [JOK
notydeHus1, GU3NIECKIe U XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/4e223795
44 I"anorenoBoopoabl. Baxknelimme Bu6muotexa [JOK
KUCJIOPOJACOAEPKAIINE COEAUHEHUS TATIOTEHOB https://m.edsoo.ru/6b3255e6
45 JlaGopaTopHbIe ¥ IPOMBIIICHHBIE CIIOCOOBI MTOTyYCHHUS bu6muorexa [JOK
rajgoreHoB. [[ppuMeHeHne TaloreHoB U UX COCIMHEHU I https://m.edsoo.ru/6971aca4
46 [IpakTuueckas paborta Ne 4. Pemenue bubmmoreka [JOK
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TeMe "["asiorensr" https://m.edsoo.ru/8b26fecd
Kucnopon: nabopatopHbIe U MPOMBIIIIICHHBIE CTIOCOOBI
47 MOJTy4YeHHUs1, PU3NIECKUEe U XUMUYeCcKHe cBolicTBa. O30H bubmorexa LIOK
yi ’ ’ ' https://m.edsoo.ru/c8abc36a
[IpumeneHnue KucIopoia U 030Ha
bubnuoreka [JOK
48 Oxc epoKc
KCHIBL I TICPOKCHILT https://m.edsoo.ru/5¢8816a0
49 Pemenne 3aga4 pa3nMIHbIX TUIIOB bubmorera [JOK
asp https://m.edsoo.ru/2b6d8b4b
50 Cepa: Hax0XJIEHHUE B MPUPOJIE, CIOCOOBI MOTyUEHUS, bubnuoteka [JOK
(bu3MYecKre U XUMHUYECKHE CBONCTBRA https://m.edsoo.ru/46afae16
bubnmmorexa LIOK
51 CepoBo10po/1, CYJIb(PUIBI
POBOOPOL, CYJIbpHA https://m.edsoo.ru/7¢875999
59 Kucnoponconepxkamue coenunenus cepbl. OCOOCHHOCTH bubnmnorexa [JOK
CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
IIpakTuyeckas pabora Ne 5. Pemenue
53 AKCIEPUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u eé bubmorexa [JOK
P " % P https://m.edsoo.ru/0afb05e4
COCTMHECHHUS
A30T: HaX0X/IC€HHUE B IPUPOJIE, CIIOCOOBI MOTYICHHSI,
54 ¢bu3nyeckre 1 XUMHYECKHE CBOMCTBAa. AMMHUAK bubmmorera LHOK
' ’ https://m.edsoo.ru/badd2255
HUTPHU/IBI
55 Kucnopoaconepxaniye coefuHEHHS a30Ta. bu6muoreka [IOK

Oco0EHHOCTH CBOWCTB a30THOM KHUCIIOTHI

https://m.edsoo.ru/e2965afe
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56 IIpumeHneHue a30Ta U €ro coeIMHEHUN. A30THbIE Bubmuotexa [JOK
ynoopeHus https://m.eds00.ru/129f5059
dochop: HaxOXKIEHHUE B IPUPOJIE, CIIOCOOBI MOTYUYCHHUS,

o7 ¢usnveckne u xumMuueckue cBoiictsa. dochuast u Bubmrorexa LIOK

' A https://m.edsoo.ru/9a6b43ec
bochun

58 Oxkcunbl hocdopa, pochopconepxkamme kuciaorel. Conn bu6muoreka [JOK
bocpopHOIi KUCTOTHI https://m.edsoo.ru/c7a2d429
[Tpumenenue pochopa u ero coeaunenuii. PochopHsie Bbu6mumotexa [JOK

59
ynoOpeHus https://m.edsoo.ru/a218070a
[IpakTuueckas padora Ne 6. Pemenue

60 SKCIEPUMEHTAIBHBIX 33134 1o TeMe "A30T u pochop u bubmmorexa LIOK

P " A P https://m.edso00.ru/8175ac3f
WX COCMHCHUS
Yrnepoa: HaxoXJIeHUE B IPUPOJE, aJUIOTPOIHBIS
61 MoauuKauu; GU3NIECKUe U XMMHUYECKHE CBONCTBA bubmorexa HOK
g HH ’ https://m.edsoo.ru/1eb19f9e
MIPUMCHCHUE

62 Oxcun yrnepona(ll), oxcun yrnepona(lV), yronbuas bubmmoreka [JOK
KHUCJIOTa U €€ COJIU https://m.edsoo.ru/dba58adf

63 Pemrenue 3aiau pa3nuyHbIX TUIIOB bubamorexa [TOK

atp https://m.eds00.ru/6029b609

64 Kpemuwnii: HaxoxXaeHHE B IPUPOJIE, CIIOCOOBI bubnuotexa [IOK

MoJTydeHus1, GU3NYECKUEe U XUMUIECKIE CBONCTBA https://m.edso0.ru/143558ab
b K

65 Oxcup kpemuusi(1V), kpeMHueBasi KUCI0Ta, CUIIMKATHI hgfg;&f:g;gﬁ 1317067b1
[IpumeneHne kpeMHUs U ero coenuHeHuit. CTeKso, ero bubmorera [JOK

66 OVICHIE. BHAEL CTEKITA ' ’ https://m.edso0.ru/393cdac0

OITYHICHIE, BUIBL CTC https://m.edsoo.ru/5823cefb

67 Pemenwue 3a1a4 pa3TuIHBIX THIIOB bubmorexa [IOK

latp https://m.edsoo.ru/h624f801

68 CucreMaru3anus U 0000MIeHHe 3HAHH 110 TEMe bubmuoreka [{OK
"Hemeranmsr" https://m.eds00.ru/6e864db5

bubnunoreka LIOK

69 K ° "H "

OHTpPOJIbHasi padoTta Ne 3 mo Teme ""Hemerasibi https://m.eds00.ru/d0484cT6

70 AHanu3 pe3yabTaToB KOHTPOIBHON paOOThI, KOPPEKIIHS bubmmoreka [JOK

[0)1185(310) 4

https://m.edsoo.ru/2b7e¢9510
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ITonoxxenne Merauios B Ilepuoauyeckon cucreme

bubnunoreka LIOK
71 XUMHAYECKHX 3J1eMEeHTOB. OCOOCHHOCTH CTPOCHUS
https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0YEK AaTOMOB METAIIJIOB
7 Oo6mue dpusznyeckue cBoiicTBa MeTaiioB. [IpumeHenue bu6nuoreka [IOK
METAJIJIOB B OBITY M TEXHUKE https://m.edsoo.ru/51dac9d3
73 CmuiaBsl MetasuioB. Kopposust metamion Bubmmorera [IOK
+ ROPP https://m.edsoo.ru/42b872e3
74 Pemrenue 3agad pa3indHbIX THIIOB bubmmorexa TOK
p https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUHN Psijl HAPSHKEHU METAJIJIOB. bubnmnoreka [JOK
OO01mmue criocoObl MOTYyYSHUS METAJIOB https://m.edsoo.ru/94eb377a
O6mas xapakrepucTuka MetamioB |A-rpymmsl
[leproanueckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
76 Harpuii u xanuii: monydeHue, Gpu3ndecKue u bubmorexa HOK
p N i ’ https://m.edsoo.ru/e12c26b3
XUMHYECKHUE CBOMCTBA, TPUMCHEHHE MTPOCTHIX BEIIESCTB U
HUX COeIUHEHUN
O6mas xapakrepuctuka MetamioB ||A-rpymmbl
[Teproanueckoi CUCTEMBI XUMUYECKUX 2JIEMEHTOB.
77 Marnuii 1 KaJabIuii: moxydenue, Gpuzndeckue u bubnnorexa [IOK
o i ’ https://m.eds00.ru/7c3e49c0
XUMHYECKHE CBOMCTBA, TPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN
78 XKéctkocTh BOMIBI M CLIOCOOBI €€ YCTPaHEHHS brbmorexa [JOK
A yetp https://m.edsoo.ru/c74bfae9
79 ANIOMMHUI: TIOydeHue, (PU3nYecKre U XUuMHUUECKue bubnuorexa [IOK
CBOMCTBA, IPUMEHEHNE https://m.edso0.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCH A
80 QTFOMHUHHS, THAPOKCOKOMITTIEKCHI aTFOMUHUS, X Bubmmorexa [IOK
> THAP ’ https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenwue 3a1a4 pa3TuIHBIX THIIOB
IIpakTuyeckas pabora Ne 7. Pemenue
. bubnunoreka LIOK
82 AKCIIEPUMEHTATBHBIX 33a4 10 TeMe "MeTaibl TJIaBHBIX

noarpymnm"

https://m.edsoo.ru/27a4af43
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OOm1ast xapaKTepUCTHKA METAJUIOB TTOOOYHBIX MOATPYIIT

83 (b- ) [lepnonyeckoit CuCTEMbI XUMUYIECKIX bubmorexa OK
TPy proa https://m.eds00.ru/610d7431
3JIEMEHTOB
84 DuU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U €ro bu6muorexa [JOK
COEAMHEHHH, X IPUMEHEHUE https://m.edsoo.ru/9911bef3
85 Baxwuerimue coenuHenusa maprania. [lepmanranar bubmuoreka [JOK
KaJIis, €T0 OKMCIIUTEIbHEIC CBOMCTBA https://m.eds00.ru/039d69c8
du3nyecKre U XMMUYECKHe CBOMCTBA Keje3a U €ro
86 coennuenuii. [lonydeHne 1 npuMeEHEHUE CILUIABOB buGnnorexa [IOK
’ v P https://m.edso00.ru/1b7f8741
xKenesa
87 du3nvecKre 1 XUMUYECKUE CBOMCTBA MEJIU U €€ bubnuoreka [{OK
COEAMHEHHH, X IPUMEHEHUE https://m.edso0.ru/2bc0f954
dusnyeckue 1 XMMHYECKHE CBOMCTBA ITUHKA U €T0
88 COCIMHECHHH, NX TPUMEHEHHUE. | MIPOKCOKOMITIIEKCHI bubmorexa HOK
s ’ P - HAp https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas paborta Ne 8. Pemenue
89 AKCIICPUMEHTAIIBHBIX 3a7a4 1o Teme "MeTtasuibl bubmmorexa [IOK
P " https://m.edso0o.ru/a6e352ea
MOOOYHBIX MOATPYIT
90 Pemenue 3aga4 pa3nuyHbIX TUTIOB bubmmorexa HOK
AdTP https://m.edso0.ru/a8b83d83
o1 O0600611eHre U cucTeMaTU3allks U3YYeHHOTO MaTepuanina bubnuoteka [JOK
no teme "Metayuibr" https://m.edsoo.ru/e91fe975
but6mmoreka [JOK
92 KonTpoabHnasi padora Ne 4 mo teme "Metasibi"
P p https://m.edsoo.ru/83f63ea3
93 AHanm3 pe3yabTaTOB KOHTPOJIBHON pabOThI, KOPPEKITUS bubnuotexa [JOK
(1115 (03 https://m.edsoo.ru/9ebff2fd
Ponb xummn B obecrieueHuM yCTOWYMBOTO Pa3BUTHS
94 yejoBedyecTBa. [[oHATHE 0 HAYUHBIX METOMaX bubmorexa HOK
) i g https://m.edso0.ru/080fe1f0
HCCIICIOBAHUS BEIIECTB
HayuHble mpUHIUITBI OpraHU3alud XUMHYECKOTO
95 pou3BOICcTBA. IIpOMBITIUICHHBIEC CITOCOOBI TOJTYUCHHS bubmorexa HOK
p . a P i https://m.edsoo.ru/2e45a44f
BOKHEUIIIUX BEIECTB
96 XUMHUYECKOE 3arpsi3HEHHUE OKPYKAOUIEN CPENBI U €TO bu6muoreka [JOK

IIOCICACTBUA

https://m.edsoo.ru/9f11bf51
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bubnunoreka LIOK

97 XuMHS ¥ 3J0pOBbE YeIOBEKa. JIekapcTBEHHBIE CPEICTBA 1 https://m.eds00.ru/a6552721
08 Xumust nuiy. Poiib XumMuu B 00€CIICUCHUH MTUILEBOM 1 bubnuoreka [{OK
0€e30MacHOCTH https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie cpeacTBa. bertoBas 1 bu6muoreka [JOK
XUMUS https://m.edsoo.ru/da42d5a9
100 XUMUA B CTPOUTENBCTBE. BaxkHelie CTpoUTeIbHbIE U 1 bu6muoreka [JOK
KOHCTPYKLMOHHBIE MAaTEPUAIIbI https://m.edso0.ru/61e69003
101 Xumus B ceNbCKOM X03siicTBe. Opranndeckue u 1 bubnmoreka [JOK
MUHEpaJbHbIE yI00peHus https://m.edsoo.ru/fd39587d
102 CucremaTu3aius 1 0000IICHUE 3HAHUH TI0 TEME 1 ]}?;ISSJ:I/I//I&T:;(;ErOu/IEb 979¢70
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus; yrinyonennoe ooyuenue, 11 knace/ Epemun B.B., Ky3emenko H.E.,
Hpo3noB A.A., u ap.; nox peaakuueit Jlynuna B.B. O011ecTBo ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpoceemenue»

» Xumusi; yriayonennoe ooyuenue, 10 kinacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u ap.; nox penakuueit Jiyanna B.B. O6miecTBo ¢ orpaHudeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemienue»

* Xumus, 11 xnacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
["a6puensn O.C., OctpoymoB U.I'. Xumus. Yruyonenusiit ypoBens. 10 kiacc.

MeTtoanyeckoe mocooue.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://resh.edu.ru/
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