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MHNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma o npeamery «Xumus» st 10 kinacca (ecTecTBeHHO-HAYYHOTO MPOQHIIsT) COCTaBICHA HAa OCHOBE:

- OenepabHON 00pa30BaTENHHON MTPOTPAMMBI CpeaHeT0 001Iero oopazoanus ot 18.05.2023 Ne371

- @enepabHOTO TOCYJAPCTBEHHOI'O 00Pa30BaTENBHOTO CTaHAApPTa CpeaHero o0mero oopa3oBanus (yTB. Ipuka3oM MuHHCTEpCTBAa 0O0pazoBaHus u Hayku PO ot 17
mast 2012 r. N 413) ¢ uamenennsimu Ha 12 aBrycra 2022 r.

- Ilpuka3 Munnpocsemenus Poccun ot 09.10.2024 N 704 "O BHeceHnH H3MEHEHUI B HEKOTOpBIEe MpuKa3sl MunHMcTepcTBa npoceenieHus Poccuiickoit denepannu,
Kacaroruecs: GpeepabHBIX 00pa30BaTeIbHBIX MPOTPaMM HAaYaIILHOTO OO0IIEro oOpa3oBaHMs, OCHOBHOTO OOIIEr0 0Opa3oBaHUS M CpeAHEro oO0Iero odpa3oBaHUs"
(3apeructpupoBano B Munrocte Poccum 11.02.2025 N 81220)

- OcHOBHO# 0011€00pa30BaTeNFHON IPOTpaMMBI cpeaHero obmiero oopaszoBannst MAOY Uepsumesckoii COLL

- Yuebnoro mnana MAOY Yepsumesckoit COLL, yrBepxaeHHoro mpuka3oMm aupektopa JKumsxooit H.A. ot 29.08.2025 roga Ne 298-O/] u cormacoBaHHOTO
29.08.2025 roaa Ha 3acepannu Ynpasisttoniero coeta MAOY Uepsumesckoit COLL mpoTokon Nel2

- [Iporpammel Bociutanusgs MAQOY Yepsuiesckoit COLI

Pabouas nmporpaMma 1o XuMHUHM Ha ypOBHE cpeJiHero olIiero oopa3zoBaHus pazpaboTaHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-@3 «O06 obpazoBanuu B Poccuiickoii deneparym», TpeOoBaHMiA K pe3yabTaTaM OCBOCHHS (eepabHONH 00pa3oBaTeIbHON MPOrpaMMBbl CPETHETrO
obmero o6pazoBanusi(POIl COO), npencraBneHHbIx B DeepaabHOM TOCyAapcTBEHHOM oOpaszoBatesnibHoM cTa”jaapre COO, ¢ yuérom Konuenmmu
npenojaBaHus yueOHOro npeamera « XumMus» B 00pazoBaTeslbHbIX opranuzanusax Poccuiickoit denepanuu, peanns3yonux OCHOBHbIE 00pa30BaTeIbHbIE
IporpaMMbl, 1 OCHOBHBIX NojoxeHud «CTpaTerum pa3BuTus BocnuTaHus B Poccuiickoit ®@enepaunu Ha nepuon ao 2025 roma» (PacnopspkeHue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha ypOBHE YIriyOJE€HHOTO U3y4eHHUS 3aHMMAEeT Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-HayqHOro oOpa3oBanus yvamuxcs 10—11 kiaccos.
W3yuenune npeamera, peaan3yeMoe B YCIOBHAX U (HEpeHIUPOBAHHOTO, TPOPHUILHOIO 00y4eHUs, MPU3BAHO O0ECIeYnTh 001Ie00pa3oBaTEIbHYIO H
O6H.[€Ky.]'II)TypHy'IO IMOATOTOBKY BBIIMTYCKHHKOB IITKOJIBI, HGO6XO}II/IMyIO JIA aganTainuy uxX K 6LICTpO MCHAIOIIMUMCS YCIIOBUAM XU3HU B CONUYME, a TaKXKEC
IUIsL TIPOJIOJIKEHUsI O0yUYEeHHs B OpTaHU3aIsIX MPO(eCcCHOHANTBHOTO 00pa30BaHusl, B KOTOPBIX XUMHMSI SBIISI€TCSI OTHOM U3 MPUOPUTETHBIX JAUCIUILIIUH.

B mporpamme mo XumMHM Ha3Ha4deHHE MpeaMeTra «XHMHS» MOJydaeT MOJPOOHYI0 HMHTEPHpPETAIMI0O B COOTBETCTBUU C OCHOBOIOJATaIOUIMMU
nonoxxkeHuasMu OI'OC COO o B3auMOOOYCIOBIEHHOCTH IieNied, COJlep)KaHus, pe3yJbTaToB OOydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKH
BBIITYCKHUKOB. CBUIETEIHCTBOM TOMY SIBIISIFOTCS CJIEAYIOIINE BBITOJHAEMbIE IIPOrPAMMON IO XUMUU (PYHKIIUU:



e nH(pOPMALMOHHO-METOANYECKAsA, pealn3alus KOTOpod obecreyuBaeT MOIy4YE€HUE NPEACTaBICHUS O LEIX, COAEp KaHUH, OOLIeH cTpareruu
00y4eHHs, BOCIIUTAHUS U PA3BUTHUS 00YJAIOUIMXCS CPEICTBAMH MIPEIMETA, U3y4aeMOro B paMKaX KOHKPETHOTO TPOQHIIS;

e  OPraHM3AaLMOHHO-IUIAHUPYIOIIAs, KOTOpas IPelyCMAaTpUBAET ONPEAEICHUE: IPUHLIUIIOB CTPYKTYPUPOBAHUS U IIOCIEJOBATEIbHOCTA U3Y4YCHHUS
y4eOHOro Marepuana, KOJIMYeCTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTePUCTHUK; IMOAX00B K (JOPMHUPOBAHUIO COJCPKATEITHHON OCHOBBI KOHTPOJIA
U OLIEHKU 00pa30BaTeNbHBIX JOCTHKEHUN Oo0ydaromuxcs B paMKax UTOrOBOM arTecTalu B (pOpMe €AMHOTO roCyAapCTBEHHOrO 3K3aMeHa 10
XUMUH.

[TporpamMma ajist yrioyOIEHHOTO U3YUCHUST XUMHUH:

e YCTaHABJIMBAET MHBAPHMAHTHOE INPEIMETHOE COAEp)KaHue, 00s3aTelbHOE IS U3YyYEHHs B paMKax OTAEIbHBIX NMpopuiel, mpeaycMaTpuBaeT
pacripesielieHue U CTPYKTYPUPOBAaHUE €ro IO KjlaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3ziesaM Kypca;

e 1aéT IPUMEPHOE pacIpeelieHue YIeOHOTO BpEMEHH, PEKOMEHIYEMOTO [T N3YUEHUS OTACTBHBIX TEM;

e Ipe/ylaraeT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YUYEHHUs y4eOHOro marepuana ¢ Y4€TOM JIOTMKHM MOCTPOEHHs Kypca, BHYTPUIPEAMETHBIX U
MEKIPEIMETHBIX CBA3EH;

e JaT METOAUYECKYI0 MHTEpIpEeTalMIo IeJeil ¥ 3a7a4y u3ydyeHus IpeaMeTa Ha yriIyOJE€HHOM ypOBHE ¢ YYETOM COBPEMEHHBIX IPUOPUTETOB B
CUCTEME CPEJHEro 0011ero 00pa3oBaHus, COEPKATEIbHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YIbTAaTOB OCBOEHMSI OCHOBHOWM 00pa30BaTeIbHON
IIPOrpaMMbl CpeiHero ooIero oopazoBaHus (JTMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAaKXKe C Y4E€TOM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIBHBIX JACHCTBHI 00yUJaIOMIErocs IO OCBOCHUIO COJIEPKAHUS MTPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B IIPOrpaMMe MO XUMHUHU NMPEAYCMOTpPEHA NMPEEMCTBEHHOCTh C 00YYeHHEM XMMHUU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl. 3a IpeernaMl YCTaHOBJIEHHOW MPOrpaMMOM 10 XUMHUHU 00s3aTeNbHOM (MHBAPUAHTHOM) COCTAaBIISIIOIIEH cofiepKaHUs y4eOHOro IpeameTa
«XuMus» 0cTaércs BO3MOXKHOCTh BbIOOpa €ro BapHMAaTUBHOW COCTAaBIAIONIEH, KOTOpas JIOJDKHA OMNpEAENSATbCS B COOTBETCTBUU C HAIPaBICHHEM
KOHKpETHOro mpoduis o0yueHus.

B cootBercTBUu ¢ xoHuentyanbHbiMU TTONIOXkEHUAMEH PI'OC COO o HazHaueHUH MPeAMETOB 0a30BOT0 U yriayOJE€HHOTO YpOBHEH B CHUCTEME
Qg depeHIMPOBaHHOTO 00YUYEHHUsI HA YPOBHE CpeHEro oOIIero o0pa3oBaHUs XMMHs Ha YPOBHE YIIyOJNEHHOTO M3yYeHMs HalpaBlIeH Ha pean3aluio
MIPEEMCTBEHHOCTH C TOCIEAYIOIIUM JTalloM MOJYYeHHS XMMHUYECKOrO OOpa3oBaHHMS B PaMKaxX M3YYEHHUS CIIEHUAIBHBIX €CTECTBEHHO-HAYYHBIX H
XMMHAYECKHX IMCUMIUIMH B BY3aX M OpraHu3alMsxX CpeaHero npodeccruoHaibHOro oOpas3oBaHHs. B 3TOlH cBsi3u n3ydeHue mnpeamera «XUMUS»
OPHEHTUPOBAHO TPEUMYIIECTBEHHO HAa pACIIMPEHHE M YIIyOJIeHHE TEOPETHUECKOW W TPAKTUYECKOW ITOATOTOBKH OOYYAOUIMXCS, BBIOPABIIAX
ornpenenéHHbI MpodmIs OOyueHHs, B TOM YHCIE C MEPCIEKTUBOW IOCIEAYIOIIEro MOMyYeHHs XMMHUYECKOro OOpa3oBaHMs B OpraHU3aIMsIX
npodeccuonanpHoro obpasoBanus. Hapsany c stum, B cBere TpeboBanuit ®I'OC COO k muiaHupyeMbIM pe3yjibTaTaM OCBOEHHS (eaepaibHOn
o0pa3zoBaTeNbHON MPOrpaMMbl CpEHEro o0IIero 00pa3oBaHus 3ydeHHUe MpeaMeTa «XUMHs OPUEeHTHPOBAHO TAK)KE Ha PEIIeHUe 3a7ay BOCIIUTaHUS U
COITMAIIFHOTO Pa3BUTHs OOydJarommxcs, Ha (GopMHUpOBaHHE Yy HHUX OOMIEWHTEIUICKTYaJbHBIX YMEHHH, YMEHUH palMOHANIN3ANNU y4eOHOTO TpyAa U
0000IIEHHBIX CITOCOOOB IEATENILHOCTH, UMEIOIINX MEXIUCIUILTUHAPHBIN, HAATIPEIMETHBIN XapakTep.



CocraBngomumMy npeamera « XUMHs» Ha YpOBHE YIITyOJIEHHOTO M3yYEHUS SBIAIOTCS YIiyOn€HHbIe Kypchl — «Opranuueckas Xxumusi» u «O0mas
1 HeopraHwdeckas xumus». [Ipu onpeaeneHuu moIxo10B K 0TOOPY U CTPYKTYPHOUM OpPraHU3AIMH COACPKAHMS ITUX KYpPCOB B MPOTpaMMe 10 XUMHH 32
ocHoBy npuHATHI noJioxkeHust DT'OC COO o paznuuusix 6a30BOro M yriayoJa€HHOTO yPOBHEH W3yUYeHUS MpeaMETa.

OcHoBy conepxaHus KypcoB «Opranudeckas Xxumusi» 1 «OO011as 1 HeOpraHndeckas XUMUs» COCTaBIIET COBOKYITHOCTh NMPEIMETHBIX 3HaHUM U
YMEHHH, OTHOCSIIUXCS K 0a30BOMYy YpPOBHIO M3y4YEHHUS IpeAMeTa. JTa CHUCTeMa 3HAHUHU IIOJIyyaeT OIpPENelIEHHOE TEOPEeTHUYECKOE JIONOJIHEHUE,
MIO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIbIIMKA 00bEM (akTonoruyeckoro marepuana. Tak, Ha yriiyOJIEHHOM ypOBHE M3y4eHMs IpeaMeTa
obecriedeHa BO3MOKHOCTh 3HAYUTEIBHOTO YBEIUYeHHU 00bEMa 3HAHUH O XUMUYECKUX IEMEHTaX M CBOMCTBAX UX COCTUHEHUH Ha OCHOBE PacIIMpPEHUs
U yriyOJieHus Pe/ICTaBIEHUH O CTPOCHUHU BEILEeCTBA, XUMUYECKOH CBA3H U 3aKOHOMEPHOCTSIX IPOTEKAHUS peaKLuil, pacCMaTpUBAEMBbIX C TOUKH 3pEHHS
XUMHAYECKON KWHETHKH M TEPMOAMHAMHKH. V3ydeHue nepuoanyeckoro 3akoHa M lIleproaunueckoil CHCTEMbl XUMHUYECKUX 3JIEMEHTOB OazupyeTcs Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX IPEJCTABICHUSX O CTPOEHUM aToOMa. XUMHUECKas CBSI3b OOBACHIETCA C TOYKU 3PEHHS SHEPreTUYECKHX
U3MEHEHUN Ipu e€ oO0pa30BaHMU U pa3pyLICHUM, & TAKXKE C TOYKHM 3pEHHUs MEXaHHU3MOB €€ oOpa3oBaHud. M3yuyeHue TUNOB peakiuil TOMOIHIETCA
(dbopmMHpoBaHKUEM IPEJCTABICHUN 00 3JEKTPOXMMHUUYECKHUX IIpOLeccax M 3JIEKTPOJIM3€E PaciljlaBOB U PacCTBOPOB BEILECTB. B Kypce opraHndyeckoil Xumuu
P PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COSIMHEHUH yemsieTcss 0co00e BHUMaHHUE BOIIPOcaM 00 AIIEKTPOHHBIX AP PeKTax, 0 B3AUMHOM BIUSHUN
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peaKLuil.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COAEPIKaHUE KYpPCOB XMMHUHU YIITyOJIEHHOTO YPOBHS U3Y4EHUS JUISl KJIACCOB ONpPeeEHHOro Npoduiis (IJ1IaBHbIM
00pa3oM Ha UX CTPYKTYPY M XapakTep JONOTHEHUH K 00IIel cucTeMe MpeMETHBIX 3HAHUI ) OKa3bIBAIOT BIMSHUE CMEKHBIC TIpeaAMETHI. Tak, Harmpumep,
B COJIEpYKaHUM IpeIMeTa JUIsl KJIACCOB XUMMKO-(hU3nYeckoro npoduis 0osbilioe 3HaueHHe OyIyT MMETh 3JIEMEHThl yueOHOro mMarepuaia 1o oouiei
xumud. [Ipu n3ydeHnu npenMera B JaHHOM Cllydae akleHT OyJieT cellaH Ha OOLIHOCTh METO/I0B MTO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHH U B
¢u3uKe: aTOMHO-MOJIEKYJIsIpHas Teopus (MOJIEKyJsipHas Teopus B (U3UKE), 3aKOHbI COXPAaHEHMs MacChl M HHEPIUH, 3aKOHBI TEPMOAMHAMMHKH,
AJIEKTPOJIN3a, NPEJCTABICHUS O CTPOEHUH BELIECTB U JPYToe.

B 10 X%e BpeMA B COACPIKAHNU NIpeAMETA AJId KIIAaCCOB XHUMHKO-0H0JI0THIECKOTO HpO(i)I/IJ'IH OOJIBIIIHI y,[[eJ'ILHLII\/'I BCC 6YI[CT HMCETb OpraHUYCCKas
xuMus. B 3ToMm cirydac mpeaoCTaBIACTCA BO3MOXKHOCTL JIA Oosiee 0OOCTOSTEIBLHOTO PaCCMOTPCHUA XHUMHYISCKOM opranu3alvii KJICTKH KakK
OMOJIOTHYECKOM CHUCTEMEBI, B COCTaB KOTOpOfI BXOIAT, K IPUMEPY, TaKUC CTPYKTYPHBIC KOMIIOHCHTHI, KaK JIMIIUIBI, 6CJ'IKI/I, YIJI€BOAbI, HYKJIICUHOBBIC
KHCJIOTBI U IPYyTUc. HpI/I 9TOM 3HAHHS O COCTaBE M CBOMCTBAX HpGI[CTaBI/ITeJIGfI OCHOBHBIX KJIACCOB OPraHUYCCKUX BCIICCTB CIIy>KaT OCHOBOI1 JJI1 U3YUCHUA
CYIIHOCTH IIPOLICCCOB (I)OTOCI/IHTC32[, AbIXaHHWs, TUIICBAPCHU.

B mane ¢opmMupoBaHHs OCHOB HAYyYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYyYHBIX METOJOB IMO3HAHMS U OMbITa MPAKTUYECKOTO MPUMEHEHHUs
HayYHBIX 3HaHUHN U3y4eHUE npeaMera «XHUMHU» Ha yr1yOIE€HHOM YpOBHE OCHOBAHO
Ha MEXIIPEIMETHBIX CBS35X C y4eOHBIMU MPEIMETaMHU, BXOISAIIMMH B COCTAaB MPEAMETHBIX o0nacTeil «EcTecTBeHHO-Hay4YHbBIE TPEAMEThI», «MaTemMaTuka
1 uHpopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu u3ydeHun ydeOHOro mpenMera «XuMus» Ha YriyOlIEHHOM YpOBHE TakXke, KaKk Ha YPOBHE OCHOBHOI'O M CpeIHEro obuiero oopazoBaHus (Ha
0a30BOM YpOBHE), 3a/1a4yeil MepBOCTENEHHOW 3HAUUMOCTH SBJIsI€TCS (POPMUPOBAHUE OCHOB HAYKH XMMHH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMUS,



MPAKTUYECKON NIEATEIbHOCTH YEJIOBEKAa M OJHOTO U3 KOMIIOHEHTOB MHPOBOW KyNbTyphl. Perienue 3Toi 3amaun Ha yriayOl€HHOM YpPOBHE U3yueHUs
IIpeMeTa NperoaraeT pealiu3aluio TakuX Leei, Kak:

e (opMupoBaHHe MPEACTABICHUNA: O MAaTEPHUATLHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX W TO3HABAEMOCTH SIBICHUW MPHUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Belyllel poyid B 00ecreYeHNH YCTOMYHUBOIO Pa3BUTHI YEJIOBEUECTBA: B PEIICHUU MPOOIEM IKOJIOTHUYECKO,
SHEPreTUYECKOH 1 MUIEeBOH 0€30MacHOCTH, B PAa3BUTUN MEIUIMHBI, CO3JaHIMH HOBBIX MaT€pPHajIoOB, HOBBIX HCTOYHUKOB YHEPIHHU, B 00€CIICUCHUH
paIoHaIBLHOTO MPUPOAONOIB30BaHuUs, B POPMUPOBAHUU MUPOBO33PEHHUS U OOIIEH KYIbTYPHI UETIOBEKA, a TAKKE KOJOTHYECKH 0O0CHOBAaHHOIO
OTHOILEHUS K CBOEMY 3/10POBBIO U IIPUPOJHON CpeEE;

e  OCBOCHHE CHCTEMbI 3HAaHUH, JIKAIINX B OCHOBE XUMUYECKOM COCTABIISIIOLICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX TOHSATHH,
3aKOHOB U TEOPUH XHMMHH, COBPEMEHHBIX IPEIACTABICHUN O CTPOCHUM BEIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, MOHHO-MOJIEKYJSIPHOM,
HaJIMOJIEKYJIIPHOM, O TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKUX PEAKLUN, O XUMUYECKOM PaBHOBECHH,
pacTBOpax M AUCHEPCHBIX CUCTEMaX, 00 OOIMX HAYYHBIX MPUHIIUIIAX XUMHUECKOTO MTPOU3BOJICTBA;

e (opmupoBaHue y 00y4Jarouuxcs 0CO3HAHHOTO MOHUMaHUS BOCTPEOOBAHHOCTH CUCTEMHBIX XUMUYECKHUX 3HAHUM 17151 00BCHEHUS KITIOYEBBIX U eH
1 Tpo0JeM COBPEMEHHOW XUMHH, JJIsi OOBSICHEHHsS] W MPOTHO3HPOBAHMUS SIBJICHUH, MMEIOUINX E€CTECTBEHHO-HAYYHYIO NPHUPOAY; TPAMOTHOTO
pelieHus npobiem, CBI3aHHbBIX ¢ XUMUEH, TPOrHO3UPOBAHM S, aHAIN3a U OLIEHKH C TIO3HUIIMI 9KOJIOTHYECKON 0€30MacCHOCTH MOCIEACTBHI OBITOBOI
Y IPOM3BOJICTBEHHOM AESITEIbHOCTH YEJIOBEKA, CB3aHHOM ¢ XMMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIb30BAHUEM U IEpepabOTKON BEIECTB;

e yrinyOneHue MpeAcTaBIeHUN O HAyYHBIX METOJAX MO3HaHUS, HEOOXOAMMBIX ISl MPUOOPETEHHUST YMEHUI OPHUEHTUPOBATHCS B MUPE BEIIECTB U
OOBSICHEHUS] XUMHUECKUX SBJICHUH, IMEIOLINX MECTO B IPUPOJE, B IPAKTUIECKON NESITETLHOCTH U TIOBCEHEBHOM KHU3HH.

B muiane peanu3anuu nepBOOYEpEHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIMX (YHKIUI LEIOCTHOW CHCTEMbI CpeJHEro ooiiero odpa3oBaHus Npu
M3YyYEHHUH MIpeaMeTa «XUMUS» Ha YTIyOoJIE€HHOM YpOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKue LIEIH U 3a7auH, KaK:

e BOCHUTaHWE YOSXKJIEHHOCTH B MTO3HABAEMOCTHU SIBJIEHUM MPUPOJIbI, YBAKEHHS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPETUUECKUX U MPHUKIIATHBIX
UCCIIeIOBaHUI B XUMUU, POPMUPOBAHUE MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e DPa3BUTHE MOTHUBAIIMU K OOYYECHHIO U TIO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHUS OOIIIEUETOBEUECKUX
LICHHOCTEH;

e DPa3BUTHE MO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN OOydJaromMXxcs, (opMUpPOBAHUE Y HUX CO3HATEIILHOTO
OTHONICHUS K CaMOOOPa30BaHUIO U HEMPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIICUTHOM MPOo(dhecCHOHATBHOM U 00IIIECTBEHHON 1eATeIbHOCTH,
OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

e (opmMupoBaHHE YMEHHI U HABBIKOB PA3yMHOT'O MPUPOIOTIOIB30BAHMUS, PA3BUTHE YKOJIOTUIECKON KYIbTYPhI, MPUOOPETEHHE OMBITA OOIIECTBEHHO-
MOJE3HON DKOJOTHUYECKOMN NeITeIILHOCTH.

B yuebHOM 1uiaHe cpemnero oOmiero oOpa3oBaHMs NpeaMeT «XHUMHs» NPO(UIBHOTO YPOBHS BXOAMUT B COCTaB MpEeIMETHOM obOnactn «EcTecTBeHHO-Hay4dyHBIE
npeaMeTsl». O0Iee YriciIo 4acoB, IPeTyCMOTPEHHBIX U U3YUSHUS! XUMHH Ha yriIyOJIEHHOM ypOBHE cpeiHero obmero odpaszosanus, B 10 xiacce cocrasiser 102
gaca (3 gaca B HEZIENIO).



I[EHTEJIBHOCTB YUuTeasa ¢ Y4€TOM NporpaMmMmbl BOCIIMTAHUA

I'paxxnaHckoe BociuTaHue

(hopMUPOBATH POCCUICKYIO TPAKIAHCKYIO HACHTHYHOCTD, MPUHAUIEKHOCTH K OOMIHOCTH IpaxaaH Poccuiickoit @exeparum, K
Hapoxay Poccun xak MCTOYHHKY BiacTy B PoccniickoMm rocynapcTBe U CyObEKTY ThICSYETIETHEW POCCHIICKON TOCYJapCTBEHHOCTH,
M3y4YeHHE U YBaKCHHE TpaB, cB00O 1 00si3aHHOCTEH rpaxaannaa Poccum;

MNaTpUOTUYICCKOC BOCIIUTAHUC

BOCIIMTHIBATh JIIOOOBH K POJHOMY Kpato, PonuHe, cBoeMy Hapoly, yBaKEeHHUE K IPYrUM HapoaaMm Poccuu; ncropudeckoe
MIPOCBENIeHNE, JOPMIPOBAHHNE POCCHIICKOTO HAIIMOHAIBHOTO HCTOPUIECKOTO CO3HAHUSA, POCCHMCKON KyIbTYPHON HICHTUIHOCTH,

AYXOBHO-HPAaBCTBEHHOC
BOCIIMTAHUC

BOCTIMTHIBaTh HA OCHOBE JTyXOBHO-HPAaBCTBEHHON KYIbTYpHI HapoAoB Poccuu, TpaauInmoHHBIX penuruii HapoaoB Poccuw,
(hopMUpPOBaHUE TPAIUITUOHHBIX POCCHICKHX CEMEUHBIX IICHHOCTEW; BOCIIUTAHUE YSCTHOCTH, JJOOPOTHI, MHJIOCEPINS,
COTIepEKUBaHNUS, CTIPABEIITUBOCTH, KOJUIEKTHBHU3MA, APYKETIOOHS U B3aHMOTIOMOIITH, YBRXKEHHUS K CTApIIAM, K TAMSTH MTPEIKOB,
WX BEpE M KyJIbTYPHBIM TPAIUIUIM;

3CTCTHUYCCKOC BOCIIMTAHHUC

(hOpMUPOBATH 3CTETHUECKYIO KYJIbTYPY Ha OCHOBE POCCHUICKUX TPATUIIMOHHBIX TyXOBHBIX [IEHHOCTEH, MPUOOIIATh K JIyUYIIHMM
o0pa3iam 0TeuecTBEHHOTO U MUPOBOTO HCKYCCTBA,

(hnzmueckoe BOCIUTaHUE

(hopMHUPOBATH KYIBTYPY 3J0POBOT0 00pa3a KU3HU ¥ SMOIMOHAIEHOTO OJIarOIOTydusi — pa3BUBATh (PU3MUECKHE CTIOCOOHOCTH C
y4ETOM BO3MOXKHOCTEH M COCTOSIHHUS 3I0POBBSI, HABBIKOB O€30I1aCHOTO MOBE/ICHHS B TPUPOTHOM 1 COIMAIBHOM cpere,
I-IpC3BI>I‘-I£11\/IIHI:.IX CUTyalluAX;

TPYAOBOE BOCIIUTaHUE

BOCIHTHIBATh YBAXKEHUE K TPYLY, TPYAAIUMCS, pe3ylbTaTaM Tpya (CBOEro U APYTUX JIO/EH), OpUEeHTAIs Ha TPYI0BYIO
JeSITEeIbHOCTD, NOJIyYeHHe NPO(eccuu, TNYHOCTHOE CAMOBBIPa)KEHHE B IIPOJYKTUBHOM, HPABCTBEHHO JOCTOWHOM TPYZE B
POCCHIICKOM 00IIeCTBe, Ha JOCTHIKCHNE BHIAAIONIMXCSI PE3YNIBTAaTOB B MPO(GECCHOHATBHON AeSTEIbHOCTH;

3KOJIOTHYCCKOC BOCIIMTAHUEC

(bopMHPOBATH SKOJIOTHUYECKYIO KyJIbTYpPY, OTBETCTBEHHOE, OEpeKHOE OTHOIICHHUE K MIPHUPOJE, OKPYKAIOLICH cpejie Ha OCHOBE
POCCHUHCKUX TPaIUIIMOHHBIX JTyXOBHBIX IIEGHHOCTEH, HABBIKOB OXPAaHbl, 3aIIUTHI, BOCCTAHOBIIEHUS TIPUPOJIBI, OKPYKAFOIIEH CPEIbI;

BOCIIMTAHUEC HeHHOCTeﬁ
HAay4YHOTI'O IMO3HAHUA

BOCIIUTBIBATh CTPEMJICHHE K TIO3HAHMIO ce0s M APYTHX JIIOJEH, TPUPOIBI U 00IIecTBa, K MOTYYESHHUIO 3HAHUH, KAYUeCTBEHHOTO
00pa3oBaHMs C YYETOM JINYHOCTHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM.

COJEP)KAHUE OBYYEHUA

TeopeaneCKne OCHOBBI opra}mqecm)ifl XUMHUH.

[Ipenmer u 3HaUEHNE OPraHUYECKON XUMUH, IPEACTABICHNE O MHOI000pa3HH OPraHNnYeCKUX COEIUHEHHH.
DNEeKTPOHHOE CTPOCHHE aTOMa YIJIepoa: OCHOBHOE U BO30YKJIEHHOE COCTOSIHUS. BaneHTHbIe BO3MOKHOCTH aToOMa yriepoaa. XuMudeckas CBs3b
B OpPraHMYECKUX COEAMHEHUSX. THIbl TMOPUAM3ALMU aTOMHBIX opOHTajnel yriepoaa. MexaHn3Mbl 00pa30BaHUs KOBAJEHTHOH CBsA3M (OOMEHHBIN U
JIOHOPHO-aKIENTOpHBIN). TUIIBI TepeKpbhIBaHUS aTOMHBIX OpOUTanei, 6- u n-cBs3u. OauHapHas, ABOMHAs U TpoiHas cBs3b. CIIOCOObI pa3phiBa CBsI3EH B
MOJIEKYyJIaX OpraHu4ecKux BeuiecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykjaeopuie U 3JaeKTpoduie.
Teopus cTpoeHus opraandeckux coennHennii A.M. byTiiepoBa 1 COBpeMEHHBIE MPEJICTABIEHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUH CTPOEHUS
OpPraHUYeCKUX COoeAMHEHUH. MonekynspHble U CTpYKTypHbIe (popMyinbl. CTpyKTypHBIE (OPMYIIBI pa3IUMYHBIX BUIOB: pa3BEPHYyTas, COKpaIlEHHAas,
ckenetHas. M3omepus. Bunabl u3zomepuu: CTpyKTypHas, MPOCTPAHCTBEHHas. OJNEKTpOHHbIE AP (EKThl B MOJEKYJIaX OPraHUYECKUX COEAMHEHUMN
(MHIYKTUBHBIA U ME30MEPHBIN 2P PEKTHI).




[IpencraBnenne o kiaccuUKaMU OpraHUYECKHX BemiecTB. [loHsATHE O GyHKIMOHATBHOW Tpymme. ['omosorus. ['oMosormueckue psibl.
CucremaTtnueckas HomeHkIarypa opranndeckux coequHennit (IUPAC) u TpuBuanbHble Ha3BaHUS OTJENIBbHBIX MTPEICTABUTENEH.

OcobeHHocTH M KilacCU(UKaLKs OpraHudecKuX peakuuid. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKLIMU B OPraHUYECKON XUMUH.

DKcleprMEeHTAIbHbIC METOJIbI U3YUEHHSI BEIIECTB M UX MIPEBPAIIEHH: 03HAKOMIICHHE C 00pa3jaMi OPraHnYeCKUX BEIIECTB U MaTepUaaMu Ha UX
OCHOBE, OIIBITHI 110 NIPEBPAILIEHUI0 OPraHMYECKUX BELECTB IPU HarpeBaHUH (IJ1aBJI€HUE, OOYIIIMBaHUE U TOPEHUE), KOHCTPYMPOBAHUE MOJIETIEH MOJIEKYJI
OpPraHMYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanbl. ['omonoruueckuil psa ankanoB, oomas GopMyia, HOMEHKIATypa U U30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHUE MOJIEKYJT
aJIKaHOB, SP3-rMOpHIM3allsl AaTOMHBIX opOuTaneil yrinepoaa, 6-cBsizb. Pu3nyeckue CBONCTBA aIKaHOB.

XUMHUYECKHUE CBOMCTBA aJKaHOB: pEaKUUU 3aMELIEHUs, HW30MEpU3aluM, JAETHAPUPOBAHUS, LUKIW3AaLUU, [UPOJIM3a, KPEKUHra,
ropenus. [IpencraBinenue o MexaHu3Me peakuil paguKaabHOIO 3aMELCHUS.

Haxoxnaenue B npupoae. CriocoObl oTy4yeHUs: U IPUMEHEHHUE aJIKaHOB.

[uknoankansl. O61mas Gopmyia, HOMEHKIATypa U u3oMepus. OCOOEHHOCTH CTPOCHUS U XMMUYECKUX CBOMCTB MaJIbIX (LIMKJIONPOIIaH, LIUKIO00yTaH)
1 OOBIYHBIX (IIUKJIOTICHTAH, IIMKJIOTEKCaH) HUKJIOaIKaHOB. CIoCOOBI MOMYUYEHUSI U TPUMEHEHUE ITUKIIOAIKAHOB.

Ankensl. 'oMonorndeckuii psja aqkeHoB, oOmas ¢popmysa, HOMEHKIATYpa. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT aJIKEHOB, Sp?-
rudpuan3alys aTOMHBIX opouTaneil yriuepoja, 6- u n-cBsi3u. CTpyKTypHas U reoMeTpuyeckas (Iiuc-TpaHc-) nzomepus. @uznyeckue CBOMCTBA aJKEHOB.
XHWMHAYECKHE CBOMCTBA: PEAaKUMM IPUCOCAVHEHHUS, 3aMEIICHUsS B (-TI0JIOKEHUE IPU [BOMHON CBSA3M, NOJIMMEpPU3ALMU M OKucieHus. IIpasuiio
MapxkoBHukoBa. KauecTBeHHBIE peakI[Mi Ha JBOMHYIO CBA3b. CIIOCOOBI MOIYYEHHS U IPUMEHEHHUE AJIKEHOB.

Ankanuensl. Knaccuukanus ankaaueHoB (CONpspKEHHBIE, W30JIMPOBAaHHbIE, KyMmyauposanHvle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHUS U
XUMHUYECKHUX CBOMCTB CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoeaunenue. [lomumepusanus conpspk€HHBIX qUeHOB. CrocoObl MOTy4YeHUs U TPUMEHEHNE
QJIKaJINECHOB.

Anxunbl. 'omonorndyeckuil psj alkuHOB, o0as Gopmysa, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
aJIKNHOB, SP-TMOpUAM3alvs aTOMHBIX opOuTaneil yriaepona. dusnueckue cBOICTBa alKMHOB. XMMHUYECKHE CBOMICTBA: peakUMU MPUCOECTUHEHUS,
JMMEpHU3aLK U TPUMEPU3aliU, OKUCIeHHS. KuCIoTHBIE CBOMCTBA aTKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b. KauecTBEHHBIE pEaKIIMK HA TPOUHYIO
cBs13b. CriocoOBl MOTy4eHHs U IPUMEHEHHUE aJIKUHOB.

ApomMaTtuyeckue yrieBoAopoasl (apeHbl). ['omosiornueckuil psii apeHoB, oOmias Qgopmyia, HOMEHKIaTypa M H30Mepus. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH3011a. Du3nueckue CBOMCTBAa apeHOB. XMMHUECKHE CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIMH 3aMeLeHUS
B OEH30JIbHOM KOJIbLIE U YTJIEBOAOPOIHOM paguKaje, peaklMi IPUCOEANHEHNUs, OKUCIeHHE ToMoJioroB Oen3ona. [IpencraBineHne o0 OpueHTUPYIOLIEM
JeWCTBUY 3aMeCTUTENEH B OEH30JIbHOM KOJIbIIE HA MPUMEPE ATKUIBHBIX PAJUKAIOB, KAPOOKCUIBHOM, THAPOKCHUIIBHONW, aMUHO- U HUTPOTPYIIIIBI, aTOMOB
rajjoreHoB. OcoOeHHOCTH XHWMHYEeCKuX CBOMCTB ctupona. [lonmumepusanus crupona. CrnocoObl TOMyYEeHUS W TNPUMEHEHHE apoMaTHYECKHX
YIJI€BOIOPOAOB.

[Ipuponnsiit ra3. Ilonyrasle HedTsaHble razpl. HedTh u e€ mpoucxoxnenuve. KaMmeHHBIM yroiap W MpoayKThl ero mnepepadotku. CrocoObl
nepepaboTKU He(TH: MeperoHKa, KpeKUHT (TepMUYECKUH, KaTamuTHueckuil), pudopmunr, nuponus. [IpoaykTsl nepepaboTku He(YTH, UX TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKAY PA3IMUHBIMU KJIACCAMH YIJIEBOJOPOIOB.




DIEeKTpOHHOE CTPOEHHE raJIOr€HIPOU3BOAHBIX YIJIEBOAOPOIOB. Peaknun 3aMeILEeHUs rajoreHa Ha
TUAPOKCOrPYIITY, HUTPOTPYIILY, IHAHOIPYIITY, AMUHOTPpyIITy. JlelcTBME Ha TaIOT€HIPOU3BOJHBIE BOJHOIO U CIUPTOBOIO pPacTBOpa IIEIOYM.
B3anMopeiicTBue nuranoreHaikaHoB ¢ MarHMeM M UUMHKOM. [IOHATHE O METAITIOOPTraHMYECKUX COE€IMHEHMsX. VCnoap30BaHNe TalOreHIPOU3BOIHBIX
YIII€BOAOPOAOB B OBITY, TEXHUKE U IPH CUHTE3€ OPraHUYECKHUX BEILECTB.

OKCIIepUMEHTANIbHBIC METOJIbl M3YYEHHsI BELIECTB M HX MPEBPALICHUI: U3yuyeHHue (PU3NYECKUX CBOMCTB YIJIEBOIOPOAOB (PacTBOPUMOCTb),
Ka4eCTBEHHBIX PEaKIMii yTJIEBOJOPOJIOB pa3IMYHBIX KIAccoB (oOecrBeurBaHuE OpPOMHON WM HMOJHOM BOJBI, pacTBOpa IMEpMaHraHara Kaus,
B3aMMO/ICIICTBHE alleTHJIeHa C aMMHAuHbIM pacTBopoM okcuaa cepedpa(l)), xkauecTBeHHOe OOHapykeHUE Yriepoja W BOJIOpPOAAa B OPraHUYECKUX
BEIIECTBAX, IMOJIyYeHHE ITUJIICHA M U3yYCHHE €0 CBOWCTB, O3HAKOMJICHHUE ¢ KoJuleKuusaMu «Hedte» 1 «Yromaby, ¢ oOdpa3namu miacTMacce, KayuyyKoB
PE3UHBL, MOJICIIMPOBAHUE MOJIEKYJI YIIIE€BOJAOPOIOB U FAJION€HIIPOU3BOAHBIX YIIIEBOJIOPOIOB.

Kuciopoacoaep:kamye opranuyecKue coeMHeHus.

[Ipenensuble ogHOATOMHBIE cIUPTHL. CTpoeHHe MOJIEKY (Ha MpUMepe MEeTaHoIa U 3TaHouia). 'oMoorudeckuii psas, odmias ¢popmyna, H30Mepus,
HOMEHKJIaTypa U Kjaccuukanus. dusndeckre cBONWCTBA NPEIENbHBIX OAHOATOMHBIX CIHUPTOB. BomopoaHble CBA3M MEXIYy MOJIEKYJaMH CIIMPTOB.
XUMHYECKUE CBOWMCTBA: pPEAKLMM 3aMEIEHUs], ACTUJpaTallid, OKUCIEHUs, B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYECKUMHU KHUCIOTaMHU.
KauecTBeHHast peakiusi Ha OJAHOATOMHBIE CHUPTHI. JlelicTBUE 3TaHOJIa U METaHOJIa Ha OpraHu3M ueioBeka. CriocoObl MOJYyYEHHUS W NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upbl, HOMeHKIaTypa 1 n3oMepus. OcoOeHHOCTH (PU3MUECKUX U XUMHUECKUX CBOWCTB.

MHoroaroMHble CHUPTHl — 3THICHIVIMKOJIb W THIEpUH. DU3nyeckue M XMMUYECKHE CBOMCTBA: PEAKUMU 3aMEUICHUs, B3aUMOJCHCTBUE C
OpraHWYECKHMMHM M HEOPraHWYECKHMMM KHCIOTaMH, KA4eCTBEHHAs pPEaklUMs Ha MHOIOAaTOMHbIe cnupThl. [IpencraBieHue o MexaHHW3ME peakLHM
HyKJIeo(hUIbHOTO 3aMeleHus. JleficTBue Ha opraHu3M 4yenoBeka. CrocoObl MOMyueHus: U MPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHue MOJNEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTpYNIBl M OeH30ibHOrO sijpa. dusnmyeckue cBoiicTBa (eHona. OcoOeHHOCTH
XUMHUYECKUX CBOUCTB (QeHona. KayectBennole peakuuu Ha ¢eHon. TokcuyHocTh (enona. CrocoObl ModydeHHs W TpuMeHeHue (eHomna.
®denonpopManbIeruaHas cMoJa.

KapOonumnbpHble COeMHEHHS] — albJETUbl U KETOHBI. DIEKTPOHHOE CTPOEHHE KapOOHWIBHOM rpynmbl. ['oMonorudeckue psiabl anbIeruoB U
KETOHOB, 0011as hopmyia, u3oMepusi 1 HoMeHKiatypa. dusnyeckue CBOMCTBA allbJIETHUI0B M KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJIETUIOB U KETOHOB:
peakiuu npucoenuHeHus. OKUCIEHUE albJAeTUAO0B, KAYEeCTBEHHbIE PEaKIIMU Ha anbaeruabl. CiocoObl MOIydeHus: U IPUMEHEHHUE allbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeebHBIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYJ KapOOHOBBIX KHCJIOT. M3oMepus u HOMEHKIATypa.
duznyeckue CBOMCTBA OJTHOOCHOBHBIX MPeNeIbHBIX KAPOOHOBBIX KHCIOT. BOIOpOIHBIE CBSA3H MEXKIY MOJEKYIaMH KapOOHOBBIX KHCIOT. XUMUYECKHU E
CBOMCTBA: KUCIIOTHBIC CBOMCTBA, pPeakius ITepuuKanuu, peakiuu ¢ yJacTHEM YTIEeBOAOPOAHOr0 pamukana. OcoOEHHOCTH CBOWCTB MYpPaBBHHOU
KUCHOoThl. [loHATHE O MPOM3BOAHBIX KApOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroo0Opasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOICTB
HEeNpeeNbHbIX U apOMATUYECKUX KAPOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTenu BHICIINX KapOOHOBBIX
KHCJIOT: CTeapUHOBAs, NAIbMUTUHOBAS, OJICMHOBASL, IUHOIe6As, TUHOLEH06ds KUCTOThL. CriocoObl MOMy4YeHNs U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie a3¢upsl. ['oMonorudeckuit psia, odmias hopmysia, u3oMepust 1 HOMeHKIaTypa. Ousnyeckne 1 XUMHYECKUE CBOMCTBA: THIPOJIN3 B KUCIION
U LIEJIOYHOM cperie.

Kupsl. Ctpoenue, ¢uznueckue ¥ XUMUYECKHE CBOMCTBA KUPOB: THAPOJIM3 B KHUCIOW M mienoyHoi cpene. OCOOEHHOCTH CBOWCTB KHPOB,
coJiepKalluX OCTaTKU HEMPEAENIbHBIX )KUPHBIX KUCIOT. JKUphI B IpUpO/IE.

MBUT4 KaK COJTM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBHUE.




OO6mast  xapakTepucTuka yrieBoaoB. Kraccudukamus yriaeBogoB (MOHO-, Ju- U ToJHMcaxapuibl). MoHOcaxapuapl: TIIFOKO3a,
bpykTO3a, ramakTo3a, pudo3a, nezokcuprubosa. duznyeckue CBOMCTBa M HaxoxaeHHe B mpupoge. PorocuHTe3. XHUMHUYECKHUE CBOMCTBA TIIFOKO3BI:
peaklMM € y4yaCTMEM CHHUPTOBBIX M albJErMIHON TIpYII, CIHUPTOBOE U MOJIOYHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bI, €€ 3HauYeHUEe B
AKHU3HEIESITEIbHOCTH Oprannu3ma. Jlucaxapuipl: caxapo3a, MajabTo3a U JakTo3a. BoccTaHaBinBaoye 1 HEBOCCTAHABIIMBAIOIINE iucaxapusl. ['uaponns
nucaxapunoB. Haxoxnaenue B npupoae u npumenenue. Ilommcaxapuabl: Kpaxmall, INIMKOT€H M LeiUnoio03a. CTpoeHHe MakpoMOJEeKysl Kpaxmaa,
IIMKOI'€Ha U EeJUTI0J103bl. PU3nuecKre CBOMCTBA KpaxMalla U IeJIJIH0103bl. XMMUYECKHE CBOMCTBA KpaxMasa: IMIpoJIn3, KaueCTBEHHAs peakus ¢ HO/I0M.
XHUMHUUECKUE CBOMCTBA LEIUTIONIO3bI: THPOJIN3, MOTydeHUe 3PHUPOB HeluTono3bl. [IoHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, AllETATHBIN IIENK).

OKCIIEpUMEHTAJIbHBIE METOJIbl U3YUYEHHsI BEUIECTB U UX IMPEBPALICHUI: paCTBOPUMOCTb Pa3IMYHbIX CIMPTOB B BOJE, B3aUMOJACHCTBHE ITAHONA C
HaTpUEM, OKHCIICHUE 3TUJIOBOIO CIIMPTA B AJIbJIETU/L HA pacKaJ€HHON MEIHOM POBOJIOKE, OKUCIECHUE 3TUIIOBOTO CIIMPTAa JUXPOMATOM Kalus (BO3MOXKHO
HCIOJIb30BaHUE BHICOMATEPUAIIOB), KAUECTBEHHBIE PEaKIMK Ha anpAeruasl (¢ ruapokcuaoM auammuncepeodpa(l) u ruapokcunom menu(1l)), peaxmums
rinuiepuHa c ruapokcuoM Meau(Il), xumudeckne cBoicTBa pacTBOpa yKCYCHOM KUCIIOTHI, B3aUMOJIeiiCTBHE pacTBOpa INF0K03bI ¢ ruapokcuioM meau(1l),
B3aMMOJICHCTBHE Kpaxmalia C HOI0M, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a1a4 1o TeMaM «CrupThl U GpeHosn», «KapooHoBbIe KUCTOTHI. CI0KHBIE dPHPBD».

A3oTcoaep:Kalye OpraHndecKue coeJHHeHHUsl.

AMUHBI — OpraHMYecKHe IMPOW3BOAHBIE amMHaka. Kiaccupukanuss aMuHOB: anudarndyeckue M apoMaTH4YecKHe; NMepBUYHBIC, BTOPUYHBIC U
TperuuHble. CTpoeHne MoJeKyJ, oouias popMyia, u3oMepus, HOMEHKJIAaTypa U (pu3ndeckue cBoiicTBa. XMMHUYECKOE CBOMCTBA alM(PATUUECKUX AMUHOB:
OCHOBHBIE CBOICTBA, aJIKUIMPOBAHUE, B3aUMOJICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KucioTON. Cosln anKuIaMMOHHUS.

AHWINH — OpeJCTaBUTENIb aMHHOB apomarudeckoro psaa. CtpoeHue aHwinHa. B3auMHOe BIMsHHE IpyNil aTOMOB B MOJEKYJEe aHWIJIMHA.
OcoOeHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIE peakiui Ha aHWIUH. CIOCOOBI MOJydeHHs W NMpUMEHEHHE alu(paTHUECKUX aMHHOB.
[Tonyyenue aHuIMHA U3 HUTPOOEH30IA.

Amunoxkucnotel. Homenknarypa u uzomepus. OTenbHble MPEeICTaBUTENH (.-aMUHOKUCIIOT: TIIUIMH, ajJaHiuH. Pu3nyeckrue CBONCTBa aMUHOKHUCIIOT.
XuMHUYECKHe CBOWCTBA aMMHOKHUCIIOT Kak aM(OTEpHBIX OPraHWYECKHUX COEJAMHEHHH, peakius MOJIMKOHIEHCAlUH, 00pa30BaHHE MENTHIHOW CBS3H.
buonoruueckoe 3HaueHne aMUHOKUCIOT. CUHTE3 U THAPOJIN3 MENTH/IOB.

benku kak mpuponHsle monumepsl. [lepBuuHas, BTOpHYHAs W TpPEeTUYHAs CTPYKTypa OelkoB. XHMMHYECKHE CBOICTBa OENKOB: THUIPOJIHU3,
JieHaTypalys, KaYeCTBEHHbIE PEAKIIMK Ha OEJIKHU.

OKcliepUMEeHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX IpPEBpallleHUH: pacTBOpeHue OEIKOB B BOJE, JeHATypalus OelIKOB NpU HarpeBaHUM,
LBETHbIE peaklMU Ha OENIKM, pEelIeHHE SKCIIEPUMEHTAJIBHBIX 3aJad M0 TeMaM «A30TCOJAep)Kalllue OpraHMuYecKue coenuHeHus» u «Pacro3znaBaHue
OpPTraHUYECKUX COECTUHEHUI.

BbicokomosiekysipHbIe COeJUHEHHUS.

OCHOBHBIE NOHATUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHN, CPEIHSSA
MoJieKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MOIMMEpHU3alis U MOJIUKOH IEH AU

[TomumepHbie MaTepuaisl. [Inactmacchl (TONIUATUIIEH, TOJUIPONHIIEH, TOJIMBUHIIIXJIOPHUL, TOTUCTUPOJI, TOJTUMETHIMETAKPUIIAT, HOJIUKapOOHATHI,
oy THIIeHTepedTanaT). Y Tuin3anus u nepepaboTka MIacTUKA.

DnacToMepbl: HATypaJIbHBIN KayuyyK, CHHTETHYECKHE KayuyyKH (OyTaIueHOBBIN, XJIOPOIPEHOBBIH, H30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IePCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KalpOH U JaBCaH).

[Tomumeps! cienManbHOTO Ha3HaueHus (Te(IoH, KeBJap, 3JeKTPONPOBOASIINE TOJTUMEPHI, OHopa3iaraeMble MOJMMEPHI).




OKCIIepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEUIECTB M MX NPEBPAICHUI: O3HAKOMJICHHE ¢ 00pa3liaMy MPHUPOAHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcC, Kay4yyKoB, PEIIEHHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Pacro3HaBaHue IJ1IaCTMAacC U BOJIOKOH.

PacuérHble 3a1a4mn.

Haxoxxnenne MoJeKkyinsipHOW (OpMyYIbl OPraHMYECKOTO COSAMHEHUS 10 MAcCCOBBIM JIOJSIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKICHHE
MOJIEKYJISIPHOI (pOPMYJIbI OPraHU4YECKOr0 COeIMHEHUs M0 Macce (00bEMY) MPOAYKTOB CrOpaHus, O KOJIMYECTBY BellecTBa (Macce, 00bEMY) IPOAYKTOB
PEaKIMK U/UIH KCXOJHBIX BEIECTB, YCTAHOBIICHHE CTPYKTYPHOU (POPMYIIBI OPraHMUECKOTO BEIECTBA HA OCHOBE €0 XUMHUECKUX CBOMCTB HITH CIIOCOOOB
MOJIyYEHUs, ONIPe/IeTICHUE TOJIU BbIX0/1a MPOAYKTA PEaKI[UU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3HU.

Peanuzanusi MexXnpeaMEeTHBIX CBSI3eH MpH M3y4YEeHUH opraHuyeckoil xumuu B 10 Kilacce OCyIIECTBISICTCS Yepe3 MCIOJb30BaHHE KaK OOIIMX
€CTECTBEHHO-HAYUYHBIX MOHATUM, TAK U MOHATUN, TPUHATHIX B OT/ACJIBbHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01Iue ecTecTBeHHO-HAYYHbIE TOHATUS: SIBICHUE, HAYYHBIH (haKkT, TUIOTE3a, TEOpPHUs, 3aKOH, aHANU3, CUHTE3, Kilaccudukaius, HaOIroAeHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIENb, MOIEITUPOBAHUE.

®dwuszuka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTHYECKH YpOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3MUECKUE BETHMUNHBI, €TUHHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPTHs, Macca.

buonorus: knerka, opranusM, sKocucrema, 6uocdepa, metabonns3m, HaCIeACTBEHHOCTh, aBTOTPO(HBIN U reTepOoTpOdHBIHM TUII MTUTAHUS, OPOKEHUE,
(dboTocuHTE3, NBIXaHNE, OCIKH, YTIIIEBOIbI, )KUPHI, HYKIICHHOBBIC KUCIOTHI, (JEPMEHTHI.

I'eorpacdus: mose3Hble HCKOMaeMble, TOTLTUBO.

TexHONMOTHA: TUIIEBbIE MPOAYKTHI, OCHOBBI PAlIMOHAIBLHOTO MHUTAHMS, MOIOIIUE CPEACTBA, MaTE€pUalbl U3 MCKYCCTBEHHBIX M CHUHTETUYECKHX
BOJIOKOH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOT'PAMMBI HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI
B cOOTBETCTBHHU C CHCTEMHO-/ICSITEILHOCTHBIM TOIXO/IOM B CTPYKTYPE JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeAMeTa «XUMHs» Ha YPOBHE CPEIHErO
0011ero o6pa3oBaHus BBIACICHBI CIEIYIONIME COCTABISIOIINE: OCO3HAHHE O0YUYAIOMIMMHUCS POCCHHCKON Ipa)KIaHCKOW MICHTHYHOCTH, TOTOBHOCTD K
CaMOpPa3BUTUIO, CaMOCTOSTEIBHOCTH M CaMOOIPEICICHUI0;, HAIWYWe MOTHUBALMM K OOYYCHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIHXCS
PYKOBOJICTBOBATHCS MPUHSITHIME B OOIIECTBE MPABUIAMHA ¥ HOPMAaMH MOBEIACHHUS, HAMYKME PABOCO3HAHMS, SKOJIOTHUECKOM KYIbTYpPhI; CIIOCOOHOCTH
CTaBHUTH LIEJIU U CTPOUTH )KU3HCHHBIC TIIAHBL.

JIMYHOCTHBIE PE3yIbTaThl OCBOCHHS MTPEAMETa « XUMHUS» OTPAKAIOT C(HOPMUPOBAHHOCTH OIBITA MO3HABATEIBHON U MPAKTUYCCKOM IEITEIBHOCTH
00yUaroIIHMXCs B IPOLIECCEe pean3aini 00pa30BaTeIbHON eI TEIbHOCTH.

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHHS MTPEAMETa « XUMHUS» OTPAKAIOT C(HOPMUPOBAHHOCTH OIBITA MO3HABATEIBHON U MPAKTUYCCKOM IEITEIBHOCTH
00yUaroIHMXCs B IPOLIECCEe Pean3alni 00pa3oBaTeIbHON NeITeIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAOIIMMUCS CBOMX KOHCTHTYI[HOHHBIX MIPaB U 00S3aHHOCTEH, YBAKEHHS K 3aKOHY U ITPABOMOPSIKY;

NPEJICTABIICHAS O COMUATBHBIX HOPMAax M MPaBUIIaX MEKIMIHOCTHBIX OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW JEATEIBHOCTH MPU CO3/JaHUH YYEOHBIX MPOCKTOB, PEIICHUM YUeOHBIX W IO3HABATEIbHBIX 3a/1ad,
BBITIOJTHEHUH XUMUYECKUX IKCIIEPHMEHTOB,;



CIIOCOOHOCTH IMOHUMATh U MPHHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHTHI APYTHUX MPH aHATN3€ Pa3IHYHBIX BUIOB YI€OHOMH IeATCIIbHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOI'O OTHOIIEHHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEANIO OT€YECTBEHHOM XUMUH;

YBa)KEHHSI K TPOLIECCY TBOPUECTBA B 00JACTH TEOPHH U MPAKTUYCCKOTO MPUIIOKEHUS XUMHUH, OCO3HAHHS TOTO, YTO JIaHHBIC HAYKU €CTh PEe3yJIbTaT
JUTUTEIILHBIX HAOIIOICHNI, KPOIIOTIMBBIX 3KCIIEPUMEHTAILHBIX IOMCKOB, IIOCTOSHHOIO TPYy/Aa YYEHBIX M IPAKTHKOB;

HWHTEpeca M I03HABATC/IbHBIX MOTHBOB B IOJIYUCHHH M TOCJICAYIONMIEM aHaiu3e HHGOPMAIMKA O MEPEOBbIX TOCTHKCHHUSX COBPEMEHHOU
OTEYECTBCHHON XUMHUH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

HPaBCTBEHHOI'O CO3HAHUS, STHUYECKOTO MTOBEICHHS,

CMOCOOHOCTH OIICHUBATh CHUTYAIlMH, CBSI3aHHBIC ¢ XMMUYCCKUMU SIBIICHUSIMH, M TIPUHMUMATh OCO3HAHHBIC PEIICHHSI, OPHCHTUPYSICh HA MOPaJIbHO-
HPaBCTBEHHBIC HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE W MOCTYIKH CBOMX TOBApHUIIEH C MO3UIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M C YYETOM OCO3HAHHS
MOCJIECACTBHUI MOCTYIIKOB;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbSI:

MOHUMAHUS [IEHHOCTEH 310pOBOT0 U 0€30MacHOr0 00pasa )U3HU, HEOOXOTUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PM3HUYECKOMY H
MICUXUYECKOMY 3710POBBIO;

COOJTIOIEHHSI TTPABUIT 0€30MTaCHOT0 OOPAIIEHUS C BEIICCTBAMHU B OBITY, IIOBCETHEBHOMW JKU3HU, B TPYIAOBOM JEATEIBHOCTH;

MOHUMAaHMsI [ICHHOCTH MPaBWJ WHIAMBHIYATbHOTO W KOJUICKTHBHOIO OE30MACHOI0 MOBEACHUS B CUTYAIUSAX, YIPOXKAMOIIUX 370POBBIO M JKU3HU
JIIOJICH;

OCO3HAHHMS MOCJICICTBHI U HEMPHUIATHS BPEIHBIX MPHUBBIUEK (YIOTPEOICHHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHH);

5) Tpya10BOr0 BOCIIMTAHUSI:

KOMMYHUKATHBHONH KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEOBATEIIbCKOM EATEIbHOCTH, OOIIECTBEHHO ITOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NS TEITbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PCIICHHH MPAKTUYCCKHX 3a/1a4 COIMAIbHON HAIIPaBACHHOCTH (B paMKax CBOEIO Kj1acca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY U3yUeHHIO MPodeccHii pa3inyHoOro pojia, B TOM YHCJIe HA OCHOBE IPUMEHECHHUS IPEAMETHBIX 3HAHUH 110 XUMHUH;

YBa)KEHUS K TPYAY, JIOJSM TPY/a U pe3ysibTaTaM TPYAOBOH JESTEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBUIYAJILHOM TpaeKTopun o0pa3oBaHus, Oyayiiei npodeccuu u peau3aiui cCOOCTBEHHBIX JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTRa,

6) 3K0JI0rMYecKOro BOCIIMTAHMS:

HKOJIOTHYECKH I[eJIECO00Pa3HOr0 OTHOIICHUS K IPUPO/Ie KaK HCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha 3eMIie;

MOHUMAaHHUsI TJI00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM, BIUSHHUS SKOHOMUYECKHX MPOIIECCOB HA COCTOSHUE MPUPOJIHON M COIUATBLHON
Cpeibl;

OCO3HAHHS HEOOXOJAUMOCTH MCIIOJIb30BAHMS JOCTHKEHUH XUMHUU JIJISl PEIICHHUS BOIIPOCOB PAIMOHAIBHOTO IIPUPOIOTIONIL30BAHHS,

AKTHBHOTO HENPUSATHUS ACHCTBUH, MPUHOCAIINX BPE] OKPYKAIOIIeH MPHUPOIHON Cpe/ie, yMEHHUS IPOTHO3UPOBATH HEOIArONPUATHBIC IKOJTOTHUECKUE
MOCJICICTBHS MPEITPUHUMACMBIX JICHCTBUI U IPEAOTBPAIIATh UX;



HaJIM4Us PAa3BUTOrO JKOJIOIMYECKOIO MBINUICHHUS, KOJIOTHYECKOW KYNBTYPBI, OIBITA NEATEIBHOCTH JKOJIOTMYECKON HaNpaBICHHOCTH, YMCHHS
PYKOBOJICTBOBATHCSI UMM B ITO3HABATEIHHON, KOMMYHUKATHBHON M COIIMATILHOM MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO MPOTHBOCTOSATH HICOJIOTHH
xemodobuu;

7) HIEeHHOCTH HAYYHOTO TIO3HAHUS

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON IPAaKTUKY;

MOHUMaHMs cenu(UKY XUMUU KaK HAyKH, OCO3HAHUA €€ poiu B (POPMHUPOBAHUH PALMOHATIBHOIO HAyYHOT'O MBIILJICHUS, CO3/IaHUH LEIOCTHOTO
IIPEJCTaBICHU 00 OKpYXarollleM MHpe Kak O €AMHCTBE IPUPOABI U 4YEJIOBEKa, B MO3HAHUU HPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHHH MpodiieM
COXpaHEHUs IPUPOHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0OW 3HAYMMOCTH XUMMHU JUI COBPEMEHHOH LMBMIIM3ALMU: B €€ I'yMaHUCTUYECKOM HalpaBIEHHOCTH M BaKHOW pOJIM B
CO3JIaHMH HOBOH 0a3bl MaTepUaIbHOM KyJIbTYPHl, B PEHICHUH II100aIbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOIL, YHEPTETHUECKOM,
IUILEBOM M 3KOJOrMYecKoi O€30MacHOCTH, B PA3BUTUU MEAMLUHBI, 00ECIEUYCHUH YCIIOBUI YCIHEIIHOIO TpyJda U SKOJOTHYECKH KOMGOPTHOH KU3HU
Ka)KIOr'0 WieHa O0IIEeCTBa;

€CTECTBEHHO-HAyYHOW TI'PaMOTHOCTU: ITOHMMAaHUs CYIIHOCTM METOJIOB IIO3HAHUS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH
MCITIOJIB30BATh MOJyYaeMble 3HAHUS Ui aHAJIM3a U OOBSICHEHUS SBICHHUN OKPY)KAIOLIETO MHUPA M MPOUCXOAAIINX B HEM M3MEHEHUH, YMEHHS JIENIaTh
00OCHOBAHHBIE 3aKIIIOYCHUSI HA OCHOBE HayUHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C LIEJIbIO MOJIyYEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENBHO HCIIOB30BaTh XMMUYECKHUE 3HAHUS IS PEHICHUS TPOOJIeM B pealibHBIX KU3HEHHBIX CHTYALUsX;

MHTEpECca K NO3HAHUIO, UCCIIE0BATENbCKON NEATEIIBHOCTY,

TFOTOBHOCTU U CIIOCOOHOCTU K HENPEpPhIBHOMY O0pa30BaHUIO M CaMOOOPAa30BaHMIO, K aKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUI [0 XUMHUHU B
COOTBETCTBHUHM C )KMU3HEHHBIMU MOTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSAM TPy/a B pa3IMuHbIX chepax NpodecCHOHATbHON AESITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI
MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOrpaMMBbI 110 XUMHUH Ha YPOBHE CpeHEero oouiero o0pa3oBaHus BKIKOYAOT:

3HaYUMBbIE JJ11 GOPMUPOBAHUS MUPOBO33PEHUS 00YUAIOUINXCA MEXIMCIUIUIMHAPHBIE (MEKIIPEIMETHbIE) OOIIEHaYYHbIE TOHATHUS, OTpaXKarolIye
LIEJIOCTHOCTh HAyYHON KapTUHBI MHpa U CHelU(PUKY METOI0B [TO3HAHMUS, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIUs, SIBIICHUE,
MIPOLIECC, CUCTEMA, Hay4HbIN (DaKT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, UCCIE0BaHNe, HAOIIOAEHUE, U3MEPEHNE, IKCIIEPUMEHT U
JpyrHe);

yYHHUBEpcaJbHbIe yueOHbIE AecTBUs (T03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIE), 0OecrneunBarone GopMupoBaHue (pyHKIHOHAIBHOM
IPaMOTHOCTH M COLIMAIIbHOM KOMIETEHIIMH 00y4aronuxcs;

CIOCOOHOCTH 00YYaIOIINXCS UCIOIB30BaTh OCBOEHHBIE MEXIMCHUIUIMHAPHBIE, MUPOBO33pEHUYECKIE 3HAHUSI U YHUBEpCAJIbHbIE YdeOHbIe IeHCTBUS
B [TI03HABATEJIbHON M COLMAIBHOMN MPAKTHUKE.

MeTtanpeamMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCATbHBIMU yUYEOHBIMU MMO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMUA U PETYISTUBHBIMU
JNEUCTBUSMM.
Ilo3naBaTenbHbIE YHHBepcAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a3oBble JIOrUYecKHe AeiCTBHS:

CaMOCTOSITENIbHO (POPMYJITUPOBATh U aKTyaIU3UpPOBaTh IPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



OTIpEeCIATh LEIN ACSITeNbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTaThl JACSITEIbHOCTH C MOCTaBICHHBIMU
LETISIMU;

WCIOJIb30BaTh IPU OCBOCHUU 3HAHUUN MPUEMBI JOTMYECKOrO MBILIUICHUS: BBLICTSATh XapaKTEpHbIE NMPU3HAKU TMOHATHH M yCTaHABIMBATh MX
B3aUMOCBA3b, UCITIOJIB30BATb COOTBCTCTBYIOIIMEC ITOHATHA AJIA 06’[:51CH€HI/I$I OTACIJIIbHBIX q)aKTOB u SIBJICHI/II\/JI;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKALIMY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATb MPUYUHHO-CIICACTBCHHBIC CBA3HU MCIKAY N3YYAaCMbIMU SABJICHUSAMU,

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHbBIE, JeTyKTUBHBIE, 10 aHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B paCCMaTPUBAEMBbIX
SBIICHUSIX, (POPMYIUPOBATH BHIBOJIBI U 3AKITFOUCHMUS;

MPUMEHSTH B IIPOIECCE MO3HAHUS UCIIOJIb3yeMble B XUMHUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIENH, TPe0Opa30BhIBATh MOJIEIIbHbIE MPECTABICHUS —
XMMHAYECKHI 3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYEcKas (OpMyna, ypaBHEHHE XMMHYECKOW PEaKIMHU — MPH PEIICHUH Y4eOHBIX IMO3HABATEIBHBIX H
MPAKTUYECKHX 3aJ1a4, IPUMEHSATh Ha3BaHHbIE MOJICTbHBIEC TPEICTABICHHUS ISl BHISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX
peaKkuuid.

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:

BJIaACTb OCHOBAMHU METOJ0B HAYUYHOT'O IMO3HAHHWA BEIICCTB U XUMHWYCCKUX peaKuHﬁ;

dbopMynupoBaTh 1MW U 33Ja4d UCCIEIOBaHUS, MCIOIb30BaTh MOCTABIECHHBIE U CAMOCTOATEIHHO CPOPMYIUPOBAHHBIE BOMPOCHI B KAaUECTBE
MHCTPYMEHTA MO3HAHUS M OCHOBBI JIs1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CYXKIICHHIA;

BJIa/IETh HABBIKAMU CaMOCTOSITENILHOTO TUIAHUPOBAHUS U MPOBEIACHHS YYCHHUECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0IaTh 3a
XOJIOM IIPOIIeCcca, CAMOCTOSATEIHFHO IPOTHO3UPOBATH €r0 Pe3yinbTat, (POPMYITHPOBATH 0OOOIICHUS U BBIBOABI OTHOCHTEIHLHO JJOCTOBEPHOCTH PE3YJIHTATOB
UCCIIETOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOIeTaHHON padoTe;

HpI/IO6p€TaTI> OIIBIT y‘I@HI/I‘IeCKOﬁ HCCHGHOB&TGHBCKOﬁ u HpOCKTHOfI ACATCIIBHOCTH, IPOABIIATH CIIOCOOHOCTH M TOTOBHOCTE K CaMOCTOATCIBHOMY
MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB ITO3HAHUA.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(POpMAIUU (HAy4YHO-TIOMYJIApHAs JTUTEpaTypa XUMUYECKOTO COAEP KaHUSI, CIIPABOYHbBIE MTOCOOUS,
pecypcbl MHTEpHETa), aHAIM3UPOBATh MH(POPMALMIO PA3IUYHBIX BUIOB U (HOPM MpEACTaBICHUS, KPUTHYECKH OLIEHUBATh €€ JIOCTOBEPHOCTH U
HEMPOTUBOPEUYNBOCTH;

(hopMynupOBaTh 3aMPOCHl U MPUMEHSITH PA3JIMYHBIE METO/IBI TIPU TTOUCKE U 0TOOpe nHpOpMaIuu, HeoOXOAMMOM 711 BHITOJIHEHUS YUEOHBIX 3a/1a4
ONPEAEIEHHOTO THUIIA;

npno6peTaTL OIIBIT UCITIOJIB30BaAHUS I/IHCI)OpMaI_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJIOTUH U PA3IUYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMANBHYIO (popMy TpencTaBieHust HHPopMauu (CXeMbl, rpaQuKu, TuarpaMMbl, TAaOIUIBI, PUCYHKH U IPYTHUE);

HCIOJIb30BaTh HAYUYHBIM S3BIK B Ka4eCTBE CPEACTBA MPH paboTe ¢ XMMHUUYECKON HHpOpMaIMeil: MpuMEeHITh MEXIpeAMeTHbIe ((pusnueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOIIBI, (hOpMYIIbl, a00peBHATYpPbI, HOMEHKIATYPY;

HCIIOIh30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH.

KoMMyHnKaTHBHBIE yHUBepPCaJIbHbIEe YUeOHbIE 1eliCTBHA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOW TEMBI B X0/1€ JUAJIOTa U/WUJIH IUCKYCCHH, BBICKA3bIBATh UJEH, POPMYIHPOBATH CBOU MPEATIOKEHU ST

OTHOCUTEIILHO BBIMOJHEHUS MPEIJIOKEHHOM 3a1a4u;



BBICTYNATh C MPE3CHTAllMel pe3ylbTaTOB MO3HABATENbHOM NESTEIbHOCTH, MOTYYEHHBIX CAMOCTOSITEIHHO WM COBMECTHO CO CBEPCTHHKAMU MpU
BBITIOJTHEHUH XUMUYECKOTO IKCIIEPUMEHTA, IPAKTHUECKON pabOThI IO MCCIEAOBAHUIO CBOWCTB M3yYaeMbIX BEIIECTB, peaIn3allii y4eOHOTO TPOeKTa, U
(GbopMyIHpOBaTh BHIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUM MyTEM COTJIACOBAHUS MO3UIIUHN B X0/1€ 00CYXKIeHUSI 1 OOMEHa MHEHUSMHU.

PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBIISATH CBOIO [T03HABATENbHYIO JEATEIBHOCTD, ONPeneiss €€ LIeJu U 3aJa4l, KOHTPOJIMPOBAaTh U 110 MEpe
HE0OXOIMMOCTH KOPPEKTHPOBATh Mpe/iaraeMblii alrOpUTM JCHCTBHUI MpPU BHIMOJHEHUH YYeOHBIX M MCCIIENOBATENBCKUX 3a]a4, BHIOMpaTh Hambosee
3¢ GEKTUBHBIIN CIIOCOO WX PEIICHHS ¢ YIETOM MOTYyYSHHS HOBBIX 3HAHUH O BEIECTBAX M XMMUYECKHUX PEaKIUIX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIHbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOILICHKHU.

NPEAMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS NMPOTPAMMBI MO XMMHUHM Ha YriyOJNEHHOM YpOBHE Ha ypOBHE CPEIHEr0 OOIero oOpa3oBaHMS BKIIOYAIOT
cienupuyeckue s yaeOHoro npenamMera « XUMHUs» HaydHbIEe 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBUI 1O OCBOSHUIO, HHTEPIIPETAIIMH U TPeoOpa30BaHUIO
3HAHWH, BUJIBI ISSTEIBHOCTH 110 MOTYYEHHIO HOBOTO 3HAHHS M IPUMEHEHUIO 3HAHUH B Pa3JIMYHBIX YYEOHBIX CUTYALUX, & TAK)KE B PEATbHBIX )KU3HEHHBIX
CUTyalMsX, CBA3aHHBIX C xumueii. B nporpamMme 1o XuMum nNpeIMETHBIC PE3YJIbTAThI NPCACTABJICHEI 10 I'OJaM U3YYCHU.

[TpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHnyecKasi XUMHsD OTPasKaroT:

c(hOPMUPOBAHHOCTH MPEACTABICHUI: O MECTe M 3HAYCHUU OPraHUYEeCKOH XMMHH B CHCTEME €CTECTBEHHBIX HAayK W €€ poiu B 0OCCIICUCHHH
YCTOHYMBOTO PAa3BHTHUS YEIOBEUECTBA B PELICHUH IMPOOJIEM SKOJOTHMYECKOH, YHEPreTHYECKOM M MUINEBOH OE30MacHOCTH, B PAa3BUTHH MEIWIMHBL,
CO3JaHNH1 HOBBIX MAaTCpHaJIOB, HOBBIX HCTOYHUKOB SHEPIruu, B oOecrieueHuun paluoOHAJIBLHOI'O MPUPOJOIIOJIB30BAHNMA, B q)OpMI/IpOBaHI/II/I MHPOBO33p CHHUA
1 0011el KyIbTyphl YeNIOBeKa, a TAK)KE 3KOJIOIMYECKH 0OOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO M IPUPOHOI cperie;

BJIaJACHHUC CHUCTEMOM XUMHYECKHUX 3HaHI/II\/'I, KOTOpas BKJIOYACT: OCHOBOIIOJAraromue ImoHATUSA — XUMHYECKUH OJICMCHT, aTOM, AP0 U JJICKTPOHHAA
obosouka atoma, s-, P-, d-aTOMHBIE OpOUTAIHM, OCHOBHOE W BO30YXKIEHHOE COCTOSHHS aTOMa, TMOpPHUIM3alMs aTOMHBIX OpOWTAasei, HOH, MOJIEKyIa,
BAJICHTHOCTD, JJICKTPOOTPULIATCIBHOCTE, CTCIICHb OKUCIICHUSA, XUMUUYCCKasd CBA3b, MOJIb, MOJIIpHAsd Macca, MOJ'ISIpHI)II\/JI O6”I>éM, yFJICpOI[HI:Iﬁ CKCIJICT,
GbyHKIMOHATBHAS TPYIIA, paAUKall, CTPYKTYpHbIE (opMyIIbl (pa3BEPHYTHIE, COKPALIEHHBIE, CKEJIETHBIE), N30MEpUS CTPYKTYpPHAs U MPOCTPAHCTBEHHAs
(reomeTrpudeckasi, OIITUYECKast), U30MEPbI, TOMOJIOTHYECKHH Psil, TOMOJIOTH, YTJIIEBOIOPOIbI, KHUCIOPO- M A30TCOAEPIKAINEe OPTaHMUECKHE COSTMHEHHS,
MOHOMeEp, MOJUMEpP, CTPYKTYpHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOpUH, 3aKOHbI (mepuoanyeckuit 3akoH /. . MenaeneeBa, Teopus
CTpOEHUs OpraHndeckux BeniectB A. M. ByTiepoBa, 3akoH COXpaHEHHUST MacChl BEIIECTB, 3aKOH COXPAHEHUS M MTPEBPAIICHUS SHEPTHH MTPH XUMHYECKIX
peaKImsx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JeKalllie B OCHOBE MOHMMAaHUS IPUUYUHHOCTH U CHCTEMHOCTH
XUMHNYECKNX HBHGHHﬁ; MPEACTABIICHHUA O MEXaHU3MaX XUMHUYICCKHUX peaKHHﬁ, TEPMOANHAMHUYCCKUX U KHHETHYCCKUX 3aKOHOMEPHOCTAX UX MPOTCKAHUA,
O B3aMIMHOM BIJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA W Me30MepHbIH 3(dexTsl, opuentantsl [ u Il poxa); dhakromoruueckue
CBE€ACHUA O CBOI\/’ICTBaX, COCTaBC, IMOJTYUYCHUHU U 0€e30I1aCHOM MCI0JIb30BAHUN BaKHEHUIITNX OpraHN4Y€CKUX BCIICCTB B 6BITy n HpaKTquCKOﬁ ACATCIbHOCTU
YeJI0BeKa, OOIIMX HAayYHBIX MPUHIUIIAX XUMHUYECKOT0 ITPOU3BO/ICTBA (HA MpUMepe NMPOU3BOCTBAa METAHOJIa, NEPEepadOTKU HEPTH);

CC];)OpMI/IpOBaHHOCTB YMeHHﬁ: BBIABJIATh XAapaKTCPHBIC IMPHU3HAKU HOHHTI/If/i, YCTaHaBJIMBATb UX B3aWMMOCBA3b, HMCIIOJIB30BAaTh COOTBCTCTBYIOIIUC
MOHATUS NPU ONHCAHUU COCTaBa, CTPOSHUS U CBOWCTB OPraHUUECKUX COCMHEHUM;

c(OPMUPOBAHHOCTh YMEHUH:



UCIOJIb30BATh XUMHUYECKYIO CUMBOJIMKY JUISl COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HopMyI
OpPraHUYECKUX BEILECTB;

COCTABJIATh YPABHEHUS XMMHUYECKMX PEAaKIMH U PACKpPhIBATh HX CYIIHOCTb: OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH IOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OajlaHCca ATHX peakifii, peaknii HOHHOT0 OOMEHa MMyTEM COCTaBJICHHUS MX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH;

M3rOTaBIMBATH MOJIEIU MOJIEKYJI OPraHUYECKUX BELIECTB AJIS MIUTFOCTPALMU UX XUMHUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHI: YCTaHABINBAThH MPUHAUICKHOCTh N3YUYEHHBIX OPTraHUYECKHUX BELIECTB M0 MX COCTABY U CTPOCHUIO K ONPEIACIEHHOMY
KJ1accy/Tpynie CoeIMHEHHH, JaBaTh UM Ha3BaHMA 110 cucremarnyeckoil HoMeHkiarype (IUPAC) u npuBoaAUTs TpUBUANIbHBIE HA3BAHUS ISl OTAEIbHBIX
MPEJCTaBUTENICH OPraHWYECKUX BEUIECTB (ITHJICH, alleTHJICH, TOJYOJ, TIHUIEPHH, STHJICHTIUKOIb, (eHON, (opMaibIeruy, aneTanbIerul], ameToH,
MypaBbHHAs KUCIIOTA, YKCYCHasi KMUCJI0Ta, CTEApUHOBAsI, OJIEMHOBAsI, HAIbMUTUHOBASL KUCJIOTHI, TJIMIIMH, aJaHUH, MaJIbT03a, PPYKTO3a, AaHWINH, AUBUHUII,
U30IIPEH, XJIOPONPEH, CTUPOJ U IPYTHE);

Cc(OPMHUPOBAHHOCTb YMEHHUS ONPEAEIATh BUJI XUMUUYECKON CBSI3M B OPraHMYECKHX COEIMHEHMAX (KOBAJEHTHAs U MOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJHAS CBSI3b);

Cc(OPMHUPOBAHHOCTh YMEHHMSI IPUMEHSATH MOJIOKEHHUS TEOPUU CTPOEHMsI OpraHudeckux BemecTB A. M. byrnepoBa 111 00bsCHEHHs 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTAaBA U CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XMMUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENCH Pa3IUUHbIX
KJIACCOB OpPraHMYECKUX BEUIECTB: AJIKAHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaJUEHOB, aJIKNHOB, AaPOMATUYECKUX YIJIEBOJOPOJIOB, CIUPTOB, ajbJEr1JIOB,
KETOHOB, KApOOHOBBIX KHUCIIOT, IIPOCTBIX U CIIOKHBIX 3(PUPOB, )KUPOB, HUTPOCOEAUHEHUH U aMUHOB, aMUHOKHUCIIOT, O€JIKOB, YIieBOJIOB (MOHO-, 1U- U
MIOJINCAXapHUOB), WIIOCTPUPOBATh F€HETHUUECKYIO CBSA3b MEXKIY HUMHU ypPaBHEHHUSIMU COOTBETCTBYIOLIMX XMMHUYECKHX PEAKIUI C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYJI;

c(OpPMUPOBAHHOCTh YMEHHS MOATBEP)KIaTh Ha KOHKPETHBIX IpHUMEpax XapakTep 3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OpraHMYeCKHX
COEIMHEHUI OT KPaTHOCTH U THUIIA KOBAJICHTHOM CBSA3U (G- U M-CBSI3U), B3AUMHOTO BIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUYHUKHU YIIIEBOJOPOIHOTO ChIpbsl (HE(QTH, MPUPOAHBIN ra3, yrojb), CIOCOObI €ro nepepadoTKu U
MPaKTUYeCKOe MPUMEHEHHUE MTPOYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTbH BJIAJICHUSI CUCTEMOW 3HAHUI O €CTECTBEHHO-HAyYHBIX METOJlaX IMO3HAHWS — HAOJIOJIEHUH, W3MEPEHUH, MOJEIHPOBAHUH,
HKCHEPUMEHTE (PealbHOM U MBICICHHOM) U YMEHHsI IPUMEHSATh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHMSI NPUMEHATb OCHOBHBIE OIEpAlMi MBICIUTEIBHON JEATENIbHOCTH — aHAJIW3 W CHUHTE3, CpaBHEHHUE, 00oOuIeHHe,
CHUCTEMATHU3ALMIO, BBIIBICHUE IPUYUHHO-CIIEICTBEHHBIX CBSI3€H — JUI N3Y4YEHHs CBOMCTB BEIECTB U XMMHUECKUX PEaKLN;

c(OPMUPOBAHHOCTh YMEHHUM: BBISBIISATH B3aUMOCBS3b XHUMHUYECKUX 3HAHUI C MOHATHUAMU MU NPEACTABICHUSMU APYTUX €CTECTBEHHO-HAYUHBIX
IPEIMETOB JUIst 00JIee OCO3HAHHOTO MOHUMAHUS CYITHOCTH MaTepHaAIbHOTO €IMHCTBA MUPA, UCTIOIb30BAaTh CUCTEMHBIE 3HAHUS 110 OPraHUYECKOH XUMHUH
U1 00BSCHEHUS ¥ POTHO3UPOBAHUS SBJICHUH, UMEIOLIUX €CTECTBEHHO-HAYYHYIO PUPOLY;

c(OPMHPOBAHHOCTh YMEHHIl: MPOBOAUTE PACUETHI MO XUMHUYECKUM (QOpMysiaM M YpaBHEHUSIM XUMHUECKHMX PEAKIHUH C HCIOJIb30BaHHEM
¢bu3znueckux BeNWYMH (Macca, 0ObEM Tra30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOUIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI IO
HaXOXJICHUI0O XMMHYECKOM (OPMYINbl BELIECTBA MO H3BECTHBIM MAacCOBBIM JIOJIIM XMMHUYECKHX 3JI€MEHTOB, NPOAYKTaM CrOpaHus, MJIOTHOCTH
ra3000pa3HBIX BEIIECTB;



c(OpMUPOBAHHOCTh YMEHUN: MPOTHO3UPOBATh, aHAIM3UPOBATh U OLEHUBATH C MO3UIIMI IKOJIOTUYECKON O€30MacHOCTH MOCIEACTBUS OBITOBON U
MPOU3BOJICTBEHHOHN JEATEIILHOCTU YeNIOBEKa, CBA3aHHOW C repepaboTKON BEIIECTB, MCIIOJIBb30BaTh MOJYYECHHBIC 3HAHUS Ui MPHUHATHS TPAMOTHBIX
pelieHuit mpodyieM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENPHO IUIAHUPOBATh M IPOBOJUTH XUMHUYECKUH HKCIEPUMEHT (TONyueHHEe M H3Y4YE€HUE CBOMCTB
OpraHUWYECKUX BEIECTB, KAUECTBEHHbIE PEAKLIUHU YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KHUCIOPOACOAECPKALIUX OPraHUYECKHUX BEUIECTB, PEIICHHE
HKCHEPUMEHTANBHBIX 33/1a4 [0 PACIO3HABAaHMIO OPraHWYECKHUX BELIECTB) C COOJIIOJCHHEM IpaBWJI OE301IaCHOrO OOpalleHHs C BEIIEeCTBAMHU U
nabopaTopHbIM  000pyZOBaHHEM, (QOPMYIUPOBATH LEIb HCCIENIOBAaHUS, IMPEACTaBIATh B Ppa3IMyHOW QopMme pe3yabTaThl OSKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpPMUPOBAHHOCTH YMEHUI:

coOoIaTh MpaBuiIa SKOJIOTUYECKH IeN1eco00pa3HOro MOBEACHUS B OBITY W TPYIOBOH JEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3I0POBBS,
OKPY’KaroIlel MPUPOTHOM CPeIbl U TIOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBAaTh ONACHOCTh TOKCUYECKOI'O IEUCTBUS Ha KUBbIE OPIraHU3MbI OIIPEIEIEHHBIX OPraHMUYECKHUX BEILECTB, TOHMMas cMbIci nokaszatens [IJIK;

aHAJIM3UPOBATH 11e71eco00pa3HOCTh MPUMEHEHUs OPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOLICHHS PHUCK-
110J1b34;

c(OpPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIISATD [[EJICHAIIPABICHHBII MONCK XUMHUYECKONH HHPOPMAIINH B Pa3IMYHBIX HCTOYHUKAX (HAy4yHas U y4eOHO-
HayyHas JIuTeparypa, CpeacTBa MaccoBOM nHpOpMaIuy, Wurepuer U pyrue), KPUTUYECKH aHATU3UPOBATH XUMUYECKYIO
uH(popMalnio, epepadaTbiBaTh €€ U UCIOIB30BaTh B COOTBETCTBUH C ITOCTABIEHHOHN yueOHOM 3a1a4eil.

TEMATHYECKOE IINTAHUPOBAHUE

Ne HauMeHoBaHMe pa3/iesioB U TEM NPOTPaMMBbI KosimyecTBO 4acoB JdseKTpoHHbIE (U pPOBbIE)
n/m Bcero| KouTtposibHbie | IlpakTHyeckue 0bpasoBaTesibHbIe Pecypchl
paboThI paboThI
Pasges 1. TeopeTnyeckre OCHOBBI OpraHUYeCKON XUMHUHU
1.1 |lIlpeameTt opraHu4YecKo xuMuHU. Teopus CTpoeHHUs 8 BubsauoTteka LLOK
opraHvyeckux coeguHeHuu A. M. BytsiepoBa https://m.edsoo.ru/d69df650
HToro no pasgeny 8
Paszpges 2. YriieBoaopo bl
2.1 |llpenenbHble yrieBog0po/bl — aJKaHbl, 5 bubauoTteka LIOK
IIMKJI0aJIKaHbI https://m.edsoo.ru/d69df650
2.2 |HenpepenbHble yrieBoAOPOAbI: aJIKeHbI, aJIKajueHbl, | 14 1 bubauoTteka LHIOK
aJIKUHBI https://m.edsoo.ru/d69df650



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

Ne HavmeHoBaHMe pa3/ie/ioB M TEM NPOrPaMMbl KosinyecTBO 4acoB JnekTpoHHbIEe (UPOBLIE)
n/m Bcero| KouTtposbHbie | IlpakThyeckue 0bpazoBaTe/ibHbIe Pecypchbl
paboThI paboThI

2.3 |ApomaTruyeckue yrieBoA0po/ bl (apeHbl) 8 bubaunoTteka LJOK
https://m.edsoo0.ru/d69df650

2.4 |IlpyvpoJiHble UCTOYHHUKH YIJIEBOAOPOLOB U UX 4 bu6saunoTeka [JOK

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

2.5 |lanoreHnpou3BoOJHbIE YTIJ1€BOAOPO/I0B 4 1 bubsunoTteka [JOK
https://m.edsoo.ru/d69df650

HToro no pasgeny 35

Pasaen 3. Kucaopoacoaepkamuye opraHu4ecKre coeuHeHUs

3.1 |CnupTthbl. ®eHoun 11 1 bu6saunoTeka [JOK
https://m.edsoo.ru/d69df650

3.2 |Kap6oHU/bHbIE COEAUHEHUS: a/IbJETU/bl U KETOHBI. 21 1 bubaunoreka LIOK

Kap6oHoBbIe KUCI0ThI. Ci10KHbIE 3QUpPbL. KUPHI https://m.edsoo.ru/d69df650

3.3 |YraeBoanbl 9 1 bubaunoreka LIOK
https://m.edsoo.ru/d69df650

HToro no pasgeny 41

Paszpges 4. A3oTcoaepxKalye opraHmyecKye coeJuHeHuUs

4.1 |AMHHBI. AMUHOKMCJIOTHI. besiku 12 1 2 bubaunoreka LIOK
https://m.edsoo.ru/d69df650

UToro no paspeny 12

Pa3gen 5. BeicokoMoJIeKy/IsIpHbIE COeJMHEHUS

5.1 |BbicokoMoJsieKyISIpHBIE COEJUHEHUS 6 1 Bu6anoteka LJOK
https://m.edsoo.ru/d69df650

HToro no pasgeny 6

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 6



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

INOYPOYHOE IIJIAHUPOBAHUE

Ne Tema ypoka KosinuecTBO 4yacoB Jata JJIEeKTPOHHbIE IUPPOBbIE
n/o Bcero| KouTtpouibHble | [lpakTuueckue | A3y1eHHA 06pasoBaTesIbHbIE PECYPChI
paboThI paboThl

1 |[lpegMeT v 3HaYeHUe OPraHUYECKON XMMHUH, 1 bubsaunoTeka [JOK
npeJcTaBJeHrue 0 MHOTOOOpa3uu https://m.edsoo.ru/3686e6f5
OpraHHW4YecKux COeIMUHEHUN

2 |JJIeKTPOHHOE CTpOeHHe aToMa yrjaepoja 1 Bu6auoTteka LJOK
(ocHOBHOE ¥ BO36YK/IEHHOE COCTOSIHUSA). https://m.edsoo.ru/0ce6fd4c
BasieHTHbIE BO3MOXXHOCTH aTOMa yIiepoja

3 | XuMH4YecKas CBSI3b B OpraHH4eCKHUX 1 bubsaunoTeka [JOK
coe/lUHeHUsIX. MexaHM3Mbl 06pa30BaHUs https://m.edsoo.ru/8d39f5c8
KOBaJIEHTHOMU CBfI3H, CIOCOOBI pa3pbiBa CBSA3eU

4 | Teopus cTpoeHHS OPraHUYECKUX COeITMUHEHUN 1 Bu6auoTteka LJOK
A. M. BytsiepoBa https://m.edsoo.ru/9e595cb8

5 |Bujbl ©30MepuU: CTPYKTypHas, 1 bu6saunoTeka [JOK
NpOCTpaHCTBEeHHas. JIeKTPOHHbIE 3)PEKThI B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPraHUYEeCKUX COeITUHEHU N

6 |llpeacraBiieHue o KJacCUPUKALIUU U 1 bubanoTeka LIOK
cucreMaTuyeckass HomeHksatypa (IUPAC) https://m.edsoo.ru/c212dd21
OpraHHuYecKHuX BellecTB

7 |Kimaccudukanus peakuui B OpraHU4ecKoun 1 bu6saunoTeka [JOK
XUMHUHU https://m.edsoo.ru/ba5706aa

8 |CucreMaTusanug U 06001IeHHe 3HAHUH IO 1 bubaunoreka LIOK
TeMe https://m.edsoo.ru/87a37cab

9 |AJKaHbI: TOMOJIOTUYECKUH Psif, 0611ast 1 bub6anoTeka LIOK

dbopMyJ1a, HOMEHKJIATypa U U30MEpPUs,

https://m.edsoo.ru/25a14636



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636

Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE
n/n Bcero| KonTposbHble | [IpakTnaeckue | 13y1eHUs o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI
3JIEKTPOHHOE Y IPOCTPAaHCTBEHHOE CTPOEHHUE
MOJIEKYJI
10 |PusnyeckHe U XMMHUYECKHE CBOMCTBA aJIKAHOB 1 bu6anoTteka LJOK
https://m.edsoo.ru/3137711c
11 |HaxoxxaeHue asiKaHOB B prupoje. Cnocoo6bl 1 bubsaunoTeka [JOK
NOJIyYeHHs ¥ IPUMeHeH e aJIKaHOB https://m.edsoo.ru/259b0a5b
12 |LukaoankaHbl: 06uias popmyia, 1 Bu6auoTteka LJOK
HOMEHKJIaTypa U U30MepHusi, 0CO6eHHOCTH https://m.edsoo.ru/156730d2
CTPOEHUSI U XUMHUYECKUX CBOUCTB, CIOCOOBI
NoJIydYeHHUs U IPUMEeHeHUe
13 |PeureHue pacyéTHBIX 3a,a4 Ha OmpeJiesieHre 1 bubsaunoTeka [JOK
MOJIEKYJISIPHON GOPMYJIbl OpTaHUYECKOT O https://m.edsoo.ru/bf84d8eb
BellecTBa 10 MaCcCOBBIM J|0JIIM aTOMOB
3JIEMEHTOB, BXOJSAIIUX B €r0 COCTaB.
CucreMaTusainus 1 06001eHHe 3HAHUH 10
TeMe
14 |AsiKeHbI: TOMOJIOTHYECKUH psijl, 0b61ast 1 bubanoreka LIOK
dopmysia, HOMEHKJIATypa, 3JIEKTPOHHOE U https://m.edsoo.ru/273b0ale
NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI.
CTpyKTypHasi U LUC-TPAaHC-U30MepUs aJIKEHOB
15 |®dusuyeckre U XMMHUYeECKHe CBOMCTBA aJIKEHOB.| 1 bubanoreka LIOK
[TpaBui0o MapKkOBHHUKOBa https://m.edsoo.ru/21069ccd
16 |Cnoco6bl nosiyyeHus U NIPpUMeHEeHHE aJIKEHOB 1 BubsnoTeka LIOK
https://m.edso00.ru/665dc058
17 |llpakTuyeckasi pabora N2 1 o Teme 1 1 bu6saunoTeka [JOK
"[losiyyeHUe 3THJIEHA U U3yYeHUE ero CBOUCTB" https://m.edsoo.ru/0941eed8
18 |PemeHue pacuéTHBIX 3a,a4 Ha OoNpeJesieHrne 1 Bubaunoreka LIOK

MOJIEKYJISIPHON GOPMYJIbl OpTaHUYECKOTO
BelllecTBa

https://m.edsoo.ru/e9ea9921
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Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE
n/n Bcero| KonTposbHble | [IpakTnaeckue | 13y1eHUs o6pasoBaTesIbHbIE PECYPChI
paboThl paboThl
19 |AnkazueHbl: CONPSKEHHbIE, U30JIMPOBAHHbIE, 1 Bbu6auoTteka [JOK
KyMyJiupoBaHHble. 0COGeHHOCTH https://m.edsoo.ru/04298c0a
3JIEKTPOHHOTO CTPOEHUS
20 |XMMH4YeCcKHe CBOMCTBA COMPSKEHHBIX JUEHOB 1 bubanoreka LIOK
https://m.edsoo.ru/e561253d
21 |Cnoco6bl Noy4YeHUs U IPUMeHeHe 1 Bbu6auoTteka [JOK
aJIKaZJMeHOB https://m.edsoo.ru/1aa81660
22 |AJKUHBI: TOMOJIOTUYECKUU psj, ob1as 1 bubanoreka LIOK
dbopmya, HOMEHKJIaTypa, 3JIEKTPOHHOE U https://m.edsoo.ru/68b6cc4c
NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKY,
dusnyeckre CBOMCTBA
23 |XuMHUYEeCKHe CBOMCTBA aJIKUHOB 1 bubanoreka LIOK
https://m.edsoo.ru/23493a93
24 |KayecTBeHHbIe peaKl|M1 Ha TPOMHYIO CBA3b 1 bu6saunoTeka [JOK
https://m.edsoo.ru/7b1c48da
25 |Cnoco6bl oJiy4yeHUs ¥ IpUMeHeHUe aJIKUHOB 1 Bu6snoTeka LIOK
https://m.edsoo.ru/a6f9alea
26 |PeweHue 3a/1a4: pacy€Thbl 10 ypaBHEHHUIO 1 bu6saunoTeka [JOK
XUMUUYECKON peaKIuu https://m.edsoo.ru/5db8e526
27 |CucreMaTusanus 1 06001eHHe 3HAHUH 10 1
TeMe
28 |ApeHbl: TOMOJIOTHUYECKUU psj, 0b1ias 1 Bubanoreka LIOK
dopmyJsia, HOMeHK/IATypa. JJIEKTPOHHOE U https://m.edsoo.ru/a92a7094
NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
6eH30J1a ¥ TOJIy0J1a, UX GU3UYECKHEe CBOMCTBA
29 |X¥MMHYeCKHe CBOMCTBA apEHOB: peaKliuu 1 bubanoTeka LIOK

3aMelleHudA

https://m.edsoo.ru/a44alae4
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Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE
n/n Bcero| KonTposbHble | [IpakTnaeckue | 13y1eHUs o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI

30 |XuMH4YecKHe CBOMCTBA apeHOB: peaK i1 1 Bbu6auoTteka [JOK
NpUCOeJMHEHUS], OKUC/IEHHE TOMOJIOTOB https://m.edsoo.ru/a44alae4
6eH30J1a

31 |0cob6eHHOCTH XMMUYECKUX CBOUCTB CTUPOJIA 1 BubanoTeka LIOK

https://m.edsoo.ru/d5018a54

32 |PewieHue pacyéTHBIX 33/1a4 Ha ONpeJesieHre 1 bubanoreka LIOK
MOJIEKYJIIPHOUM GOpPMYJibl OpraHHUYECKOTr 0 https://m.edsoo.ru/53461a2c
BelleCcTBa

33 |Cnoco6bl MoJiy4eHUs1 U MPUMEHEHHE apEHOB 1 bubsaunoTeka [JOK

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

34 |l'eHeTH4YecKas CBA3b MeXAY Pa3JIMYHbIMU 1
KJIACCaMH yIJIeBOJ0POJI0B

35 |PacuéTnl Mo ypaBHEHUSAM XUMHUYECKUX 1
peakuui. CuctemMaTusanus U 0600611eHUE
3HAaHUM I10 TeMe

36 |[lpupopansblii ras. [lonyTHble HePTSAHBIE ra3bl

37 |KaMeHHBIN yroJib ¥ NPOAYKTHI €ro Bu6snoTeka LIOK
nepepaboTKH https://m.edsoo.ru/69b3398b

38 |HedTb u cioco6bl €€ nepepaboTKH. 1 bu6saunoTeka [JOK
[IpuMeHeHUe NPOAYKTOB NepepaboTKU HePTH https://m.edsoo.ru/21f9de78

39 |T'eHeTHuecKas CBA3b MeX/y pa3/IMYHbIMU 1
KJIaCCaMH yIJ1eBOJ0POJI0B

40 |T'aysoreHonpou3BOJHbBIE YIJIEBOLOPOLOB: 1 Bubanoreka LIOK
3JIEKTPOHHOE CTPOEHHUE; peaKIiMu 3aMellleHUs https://m.edsoo.ru/82b4d759
rajioreHa

41 |/lercTBUeE 1LIE€JI0OYEN HA TAJIOTEHIIPOXU3BO/IHBIE. 1

BBaHMOAEI;’ICTBPIe AHUTaJIOT€éHaJIKAaHOB C
MariveM U IMHKOM
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Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE
n/n Bcero| KonTposbHble | [IpakTnaeckue | 13y1eHUs o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI

42 |CucreMaTu3alus ¥ 00001IeHHe 3HAHUM 110 1 bubanoreka LIOK
pasgeny "YriaeBoaopoabl” https://m.edsoo.ru/20e89f22

43 |KoHTpoJibHas paboTa Mo TeMe 1 1 bubsaunoTeka [JOK
"YrieBogoposn!" https://m.edsoo.ru/95c9e298

44 |TlpenesibHble OAHOATOMHbBIE CIIUPTHI: 1 bu6anoTteka LJOK
rOMOJIOTUYECKHUH psifl, 0611ast popMmyiia, https://m.edsoo.ru/df04c5cd
CTpPOEeHUE MOJIEKYJI, U30MePHS, HOMEHKJ/IAaTypa,
KJaccudukanus, uanyeckue CBOMCTBA

45 |XuMuYecKHe CBOMCTBA MpeJie/IbHbIX 1 bubsaunoTeka [JOK
O/IHOATOMHBIX CIUPTOB https://m.edsoo.ru/26ee34fe

46 |Cnoco6bl NoJlyYeHUsI U IpUMeHeHUe 1 bubsaunoTeka [JOK
O/IHOQTOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000

47 |llpocTble 3dUpbl: HOMEHKJIATypa U U30Mepus, 1 Bu6auoTteka LJOK
0CO6EHHOCTH PU3UUECKUX U XUMUUECKHUX https://m.edsoo.ru/c2c788b2
CBOMCTB

48 |MHoroaToMHbIe CIUPTHI: 3TUJIEHTJIMKOJIb U 1 Bu6snoTeka LIOK
rJIMIEepUH, UX PU3NYECKHE U XUMUYeCKUe https://m.edsoo.ru/ee4d84aa
CBOUCTBA

49 |CnocoObl Moy4YeHUs1 U IpUMeEHEHHUE 1 bubanoTeka LIOK
MHOT0aTOMHBIX CIIMPTOB https://m.edsoo.ru/d12e567d

50 |®eHos: cTpoeHHEe MOJIEKYJIbI, GU3HNYECKUE 1 Bu6auoTteka LJOK
cBolicTBa. TOKCUYHOCTh peHos1a https://m.edsoo.ru/2ce726f8

51 |XuMmwuuyeckue cBorcTBa peHoa 1 BubsnoTeka LIOK

https://m.edsoo.ru/037ca5f9
52 |Cnoco6bl noJsiyyeHus U IpUMeHeHue peHoJia 1 BubsnoTeka LIOK
https://m.edsoo.ru/c77ddf4c
53 |llpakTuueckas pabora N2 2. PemieHue 1 1 bu6saunoTeka [JOK

3KCIepUMeHTaJIbHbBIX 33/1a4 110 TeMe "CIUPThI
u peHoJbI"

https://m.edsoo.ru/fd0ced09
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Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE
n/n Bcero| KonTposbHble | [IpakTnaeckue | 13y1eHUs o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI
54 |CucreMaTusanus 1 06001eHHe 3HAHUH 10 1 bubanoreka LIOK
TeMe https://m.edsoo.ru/1810cb9b
55 |Anbaeruibl ¥ KETOHBI: 3JIEKTPOHHOE CTpoeHHe | 1 bu6anoTteka LJOK
KapO6OHUJIbHOU rPyNIIbl; TOMOJIOTUYECKHUE https://m.edsoo.ru/b139beaa
ps/ibl, 061iasa ¢opmysia, U3o0Mepus U
HOMEHKJIaTypa
56 |Anbaeruibl ¥ KeTOHbI: GU3UYECKHE CBOMCTBA; 1 bubaunoreka LIOK
peakIiM MPUCOeJUHEHUS https://m.edsoo.ru/c887425c
57 |Peakuuu oKUCJIeHUS U KaueCTBEHHbIe peakyuu| 1 bubaunoreka LIOK
aJbJeTuI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 |Cnoco6bl noiyyeHus ajabJerui0B U KETOHOB 1 bubaunoreka LIOK
https://m.edsoo.ru/520d1c51
59 |0pHOOCHOBHbBIE Npefie/ibHble KAPOOHOBbBIE 1 bubanoTeka LIOK
KHCJIOTbI, 0COOEHHOCTH CTPOEHUS UX MOJIEKYJI https://m.edsoo.ru/fecO0b113
60 |M3omepus M HOMEHKJIATYpa KapOOHOBbBIX 1 bubanoTeka LIOK
KHCJIOT, UX pU3HUYECKHe CBOMCTBA https://m.edsoo.ru/700cc87b
61 |XuMH4YecKHe CBOWCTBA NpeesbHbIX 1 bu6saunoTeka [JOK
O/JIHOOCHOBHBIX KapOOHOBBIX KUCJIOT https://m.edsoo.ru/40e6e0e9
62 |0Ccob6eHHOCTH CBOMCTB MypaBbUHOW KHUCJIOTHI. 1 Bu6snoTeka LIOK
MHoroo6pasre KapOOHOBBIX KUCJIOT https://m.edsoo.ru/bb31be71
63 |Ocob6eHHOCTH CBOMCTB: Hellpe/ieJIbHbIX U 1 bu6saunoteka [JOK
apoMaTH4YeCKHUX KapOOHOBBIX, IMKAPOOHOBBIX, https://m.edsoo.ru/83a08773
TUAPOKCUKAPOOHOBBIX KUC/OT.
[IpencTaBUTENM BHICIIMX KAPOOHOBBIX KUCJIOT
64 |IloHsiTHME O NPOU3BOIHBIX KAPOOHOBBIX KUCJAOT | 1 bu6saunoTeka [JOK
https://m.edsoo.ru/0d162d9d
65 |Crnoco6bl MoJiy4YeHUs ¥ IPUMEHeHUe 1 BbubsnoTeka LIOK

Kap6OHOBbIX KHCJIOT

https://m.edsoo.ru/7c065c9d
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Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE
n/n Bcero| KonTposbHble | [IpakTnaeckue | 13y1eHUs o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI
66 |CioxHble 3pUpPbl: TOMOJIOTUYECKUH Psij, 1 BubanoTeka LIOK
o6uiasa popmysia, UI30MepPUs U HOMEHKJIATypa https://m.edsoo.ru/adfffe6d
67 |Pu3nvecKue U XMMHUYEeCKHe CBOMCTBA 3PUPOB 1 bubsaunoTeka [JOK
https://m.edsoo.ru/ad6b94b2
68 |PeweHuve pacyéTHbIX 3aZja4: 10 YPAaBHEHHUIO 1
XMMHUYECKOU peakiiuy, Ha OnpeJiesieHue
MOJIEKYJIIDHOU POPMYJIbl OPraHUYECKOTO
BelleCcTBa
69 |IlpakTHueckas pabora N2 3. PeuieHue 1 1 bubsaunoTeka [JOK
3KCIepUMeHTaJIbHbIX 33/1a4 110 TEME https://m.edsoo.ru/486671fb
"Kap6oHoBble kuca0Thl. C/10kHbIE 3UpPHI"
70 |XKupbl: cTpoeHue, GU3NYeCKHUE U XUMHUYECKHUe 1 Bu6auoTteka LJOK
cBOMCTBa (THAPOJIN3) https://m.edsoo.ru/a19c¢5b98
71 |Oco6eHHOCTH CBOMCTB KHUPOB, CO/IepKalUX 1 bu6saunoTeka [JOK
OCTAaTKH Helpe/leJIbHbIX )KUPHbBIX KUCJIOT. https://m.edsoo.ru/b0331922
Kups! B npupoje
72 |Mblia KaK COJIM BbICLIMX KApOOHOBBIX KMCJIOT, 1 Bu6auoTteka LJOK
X Mololee aelctBue. [lousgTue o https://m.edsoo.ru/3c566565
CUHTeTUYeCKUX Moloiux cpeactax (CMC)
73 |T'eHeTHyecKas CBA3b YI1€BOAOPOJLOB U 1 bubanoreka LIOK
KHCJIOPO/ICOIEPKAIUX OPTraHUYEeCKUX BEleCTB https://m.edsoo.ru/56790c96
74 |PacyéThl 10 ypaBHEHUSAM XUMUYECKUX 1
peaxknumn
75 |CucTeMaTH3aL Mg U 00001 eHe 3HAHUH 110 1 Bubanoreka LIOK
TeMe (Bcepoccuitickasa nposepoyHada paboTa). https://m.edsoo.ru/f8eaf2eb
76 |06uias XxapaKTepuCTUKa YIAeBO/J0B U 1 bu6saunoTeka [JOK

K1accuukanus yrieBoioB (MOHO-, U- U
noJIMcaxapuspl)

https://m.edsoo.ru/7a9693al
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Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE
n/o Bcero| KonTposbHble | [IpakTnaeckue | 13y1eHUs oO6pa3oBaTeJibHbIE PECYPChI
paboThI paboThI
77 |MoHocaxapuzpbl: pusnyecKre CBOMCTBA U 1 Bbu6auoTteka [JOK
HaXoXKJeHUe B IpUpo/ie https://m.edsoo.ru/b4bdda2d
78 |lIlpuMeHeHMe IJII0KO3b], €€ 3HaYeHUue B 1 bu6anoTteka LJOK
’KU3HeJIeITeJIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
79 |Aucaxapuppbl: caxapo3a, MaJbT03a U JIAKTO3a. 1 bu6anoTteka LJOK
HaxoxeHue B mpupo/ie U IpUMeHeHHe https://m.edsoo.ru/eb0384e7
Y caxapuoB
80 |Ilosmcaxapuppbl: CTpOEHUE MAaKPOMOJIEKYI, 1 bu6baunoteka IJOK
du3nYecKre U XUMHUYEeCKHe CBOHCTBA, https://m.edsoo.ru/72a04508
npUMeHeHUEe
81 |IloHsATHE 06 UCKYCCTBEHHbIX BOJIOKHAX 1 bubsaunoTeka [JOK
https://m.edsoo.ru/6216e766
82 |PemeHue pacueTHbIX 33/1a4 Ha oNpeJesieHne 1 bubanoreka LIOK
JlOJIM BbIX0/1a TPOAYKTA PEAKI[UU OT https://m.edsoo.ru/7fde47ef
TeopeTU4YeCKH BO3MOXKHOI'O
83 |CucreMaTu3anusa U 06001IeHHe 3HAHUH T10 1 bubaunoreka LIOK
paszeny https://m.edsoo.ru/08d4364c
84 |KoHTposibHas paboTa no Teme 1 1 bu6saunoTeka [JOK
"Kucsiopojcoaepxaliye opraHuyeckye https://m.edsoo.ru/42c6678e
coeguHeHUs"
85 [AMuHBIL: KJaccupUKalUs, CTPOEHHUE MOJIEKY.I, 1 bu6bsunoreka IJOK
o6iias ¢opMysia, 130MepHsi, HOMEHKJIATYpa U https://m.edsoo.ru/efa7e6ca
dusnyeckre cBoMCTBa
86 |XuMMuYeckHe CBOUCTBA aJupaTUUECKUX 1 Bu6auoTteka LJOK
aMMHOB https://m.edsoo.ru/1bc5cf80
87 |AHMJIMH: CTPOEHHE aHWUJIMHA, 0COBEHHOCTH 1 Bubanoreka LIOK
XMMHYECKUX CBOMCTB aHUJIMHA https://m.edsoo.ru/39cd21f1
88 [Cmoco6bl MoJiy4yeHHs ¥ TpUMeHeHue 1 bub6anoTeka LIOK

aJ'[I/I(l)aTI/I‘{eCKI/IX dMHWHOB

https://m.edsoo.ru/eal38763
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Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE

n/n Bcero| KonTposbHble | [IpakTnaeckue | 13y1eHUs o6pasoBaTesIbHbIE PECYPChI

paboThI paboThI

89 |AMMHOKMCJIOTBHI: HOMEHKJIAaTypa U U30MepHH, 1 Bbu6auoTteka [JOK
¢dusuyeckure cBourctBa. OT/e/IbHbIE https://m.edsoo.ru/d1773e80
npeJCTaBUTENN Q-aMUHOKHUCJIOT

90 |XuMMHYeCKHe CBONCTBA aMUHOKMCJIOT, UX 1 bubanoreka LIOK
O6UO0JIOTUYECKOE 3HAaYEeHHE aMUHOKHUCJIOT. https://m.edsoo.ru/77df705a
CHHTE3 ¥ rUpoJIv3 NenTU/ 0B

91 |Besku Kak NpUpPOAHBIE IOJMMEDPDI; CTPYKTYpbI | 1 bubaunoTeka [JOK
OeJIKOB https://m.edsoo.ru/429e9899

92 |XuMHUYecKHe CBOMCTBA 6EJIKOB 1 bubaunoreka LIOK

https://m.edsoo.ru/6237306d

93 |A3oTcogepkallye reTeponuKJInYecKue 1 bubaunoreka LIOK
coevHeHUs1. HyK/IeHHOBbIE KUCJIOThI: COCTAB, https://m.edsoo.ru/521d1431
CTpOeHUe U ObHoJIoTuYecKas poJib

94 |IlpakTuueckas pabota N2 4. PemieHue 1 1 bu6saunoTeka [JOK
3KCIepUMeHTaJIbHbIX 33/1a4 110 TEME https://m.edsoo.ru/8e3c02d1
"A3oTcozepiKalie opraHuyecKye
coeguHeHUs"

95 |llpakTHueckas paboTta Ne 5. Pemenue 1 1 bubanoTeka LIOK
3KCIepUMeHTaJIbHbIX 33/1a4 110 TEME https://m.edsoo.ru/bde3fdf6
"Pacnio3HaBaHue OpraHUYeCKUX COeITUHEHUN"

96 |KonTpoJsibHasg paboTa o Teme 1 1 bubanoTeka LIOK
"A3oTcozepiKalide opraHuyecKye https://m.edsoo.ru/ce561bc7
coequHeHUs". [[pomexkyTouHas aTrectayms.

97 |OCHOBHbIE MOHATHUSA XMMUH 1 bu6auoreka IJOK
BbICOKOMOJIEKYJISIPHBIX COEJITUHEHUH U METO/IbI https://m.edsoo.ru/7aa63ebd
VX CHHTe3a —I0JIMMepU3anus u
MOJINKOH/IeHCalUs

98 |[lnactMaccel. YTUM3anus U nepepaboTka 1 bubanoTeka LIOK

MJIaCTHKa

https://m.edsoo.ru/82242e0f



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f

Ne Tema ypoka KosinuecTBO 4yacoB Jara JJIeKTpOHHbIE ITUPPOBLIE
n/n Bcero| KonTpoubHble | IpakThyeckue | 13Y1€HHS o6pasoBaTesIbHbIE PECYPCHI
paboThI paboThI

99 |JsnacToMepsl: HATYPaAJbHbBIA CHHTETUYECKHE 1 Bbu6auoTteka [JOK
Kay4yyku. Pe3vHa https://m.edsoo.ru/246103ec

100 |BoJsiokHa: HaTypaJibHble, UCKYCCTBEHHbIE, 1 bubsaunoTeka [JOK
CUHTeTHYecKue. [ToMMephl crieruajbHOT0 https://m.edsoo.ru/5963a601
Ha3Ha4YeHUs

101 |[IpakTuyeckas pabota Ne 6. PemieHne 1 1 Bbu6auoTteka [JOK
9KCIEPUMEHTaIbHBIX 33/1a4 110 TEME https://m.edsoo.ru/3aebd77a
"PacniosHaBaHue MJ1aCTMAcC U BOJIOKOH"

102 [O60611€HHE ¥ CHCTEMATH3ALMS U3YYEHHOTO 1 bubaunoreka LIOK
MaTepHaJsia 1o Teme "BbICOKOMOJIEKY/ISIPHBIE https://m.edsoo.ru/6a22ble8
coeguHeHUs"

OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 6

MPOBEPAEMBIE HA EI'3 11O XUMUU TPEBOBAHMS K PE3YJIbTATAM OCBOEHHA OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI
CPEJHEI'O OBIIET'O OBPA30OBAHUA

Koa nposepsiemoro IIpoBepsiemble TpeGoOBaHMS K NMPeAMETHBIM Pe3yJIbTaTaM OCBOEHNSI OCHOBHOI 00pa3oBaTeIbHOW MPOrpaMMBbl
TpeOoBaHus cpeaHero o0mero od0pa3oBaHust
1 Brnanenue cucteMoil XUMUYECKUX 3HAHUN, KOTOPask BKIKOYAET:

OCHOBOIIONATAOIINE TOHATUS (XUMUUYECKHI 3JIEMEHT, aTOM, M30TOIIBI, JJIEKTPOHHAs 000J0YKa aToma, S-, p-, d-3JIEKTPOHHbBIE OpOUTAIH
aTOMOB, OCHOBHOE M BO30YXKIEHHOE COCTOSHHME aTroMa, HOH, MOJIEKYNa, BaJEHTHOCTb, JICKTPOOTPUIATENILHOCTh, CTENICHb OKMCIICHUS,
XUMHYECKas CBs3b (G- ¥ T-CBSI3b, KpaTHBIE CBSI3M), THOPUIM3ans aTOMHBIX OpOHTasIel, KpucTaJuIn4ecKas penéTka, MoJlb, MOJISIpHast Macca,
MOJISIpHBIN 00BEM, MOJISIpHAs KOHIIEHTpAIMs, pPacTBOPHI (MCTHHHBIE, AUCIIEPCHBIE CHCTEMBbI), KPUCTAJUIOTHIPATHI, YTICPOIHBIA CKENeT,
($YHKIIMOHATBHAS TPYINA, PAguKall, H30MEPHI, CTPYKTypHas (opMyIna, n3oMepus (CTPYKTypHas, reoMeTpudeckas (IHc-, TPAaHCH30MEpHs),
11 TOMOJIOTHMYECKHH psifl, TOMOJOTHU, YIJIE€BOJIOPOMBI, KUCIOPOA- M a30TCOAEpIKallle COEAWHEHHs, OMOJOrMYecKH AaKTUBHBIE BEIECTBA
(yrieBoapl, >KUpBI, OEIKH), MOHOMEp, HOIUMEP, CTPYKTYpHOE 3BCHO, BHICOKOMOJICKYJISIPHBIE COCAWHEHHUS, KPEKHUHT, PU(OPMHHT, THUIIBI
XMMHYECKNX Peaknuil (OKUCIUTETLHO-BOCCTAHOBHUTEIIBHBIE, 9K30- M YHJOTEPMUUECKUE, PEAKIIM HOHHOTO 0OMEHa, TOMO- M TeTepOT eHHEIE,
oOpaTnMble W HEOOpaTHMBIE), PACTBOP, AJIEKTPOJIMTHI, HEIIEKTPOIHTHI, 3JIEKTPOIUTHYECKAs MCCOIMAINs, CTEeNeHb IHMCCOIMANNH,

OKHCJIMTECJIb, BOCCTAHOBUTECIIb, DJICKTPOJIN3, CKOPOCTH XUMHYECKON PCaK, XUMHUICCKOC paBHOBeCI/Ie)



https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

Koxa nposepsiemoro

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM OCBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOI MPOrpaMMbl

TpeOoBaHUSA cpeaHero o01ero oo0pazoBaHus
TEOPUHU M 3aKOHBI (TEOPUSI XUMHUUECKOTO CTPOEHUsS opraHnueckux BemiectB A.M. ByTiiepoBa, Teopus 3JIEKTPOIUTUUECKON AUCCOLUAINH,
’ [Mepuoanueckuii 3akoH .. MeHaeneeBa, 3aK0H COXpaHEHHs MacChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUH A3bIK XUMHH, MHPOBO33pEHUYECKHE
L 3HAHUS, JIe)Kal[ie B OCHOBE MIOHUMAHUA MPUYMHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHHH, COBPEMEHHBIE MPEICTABICHUSI O CTPOCHUU
BEIECTBA HA ATOMHOM, MOJISKYJIIPHOM M HaJMOJIEKYJISIPHOM YPOBHSIX
13 MPEJICTABJICHUS] O MEXaHHW3Max XHMMHUYECKHX peakuuil, TepMOIUHAMHYECKHMX M KHHETHYECKHMX 3aKOHOMEPHOCTAX WX MPOTEKaHHs, O
' XMMHYECKOM PAaBHOBECHH, AUCIIEPCHBIX CHCTEMaX
14 (aKTONOTHYECKUE CBEICHHUS O CBOWCTBAaX, COCTaBE, MOJMYYCHHH W OC30MACHOM HCIIONB30BAHUHM BaKHEHININX HEOPraHUYCCKUX U
' OPTaHIMYECKHUX BEIIECCTB B OBITY U MPAKTHICCKOH IESTEIFHOCTH YEIOBEKa
o0Ire HayJHbIe TIPHHIUITE XUMAYEeCKOTO MTPOM3BOACTBA (HA IPUMEPE MPOU3BOICTBA CEPHOI KICIOTH, aMMHUaKa, METaHOIa, IepepaboTKu
15 He(TH)
2 CdopMupoBaHHOCTH YMEHHIA BBISBIIATS:
5 XapaKTepHble MPU3HAKK U B3aMMOCBS3b U3YUYEHHBIX TIOHATHH, MPUMEHSTh COOTBETCTBYIOIINE MOHSTHS MIPHU OMUCAHUU CTPOEHUS 1 CBOHUCTB
1 HEOPraHWYECKHX M OPTraHMYEeCKUX BEIIECTB M UX MPeBpalleHuH
99 B3aMMOCBSI3b XUMHUYECKUX 3HAHUH C MOHATUAMU U TIPEACTABICHUAMH IPYTUX MIPEIAMETOB JUIsl O0Jiee 0CO3HAHHOTO IOHUMAHHUS U 00BSICHEHNU S
) CYIIHOCTH MaTepHAIbHOTO €IMHCTBA MUPA
3 CdopMupoBaHHOCTH YMEHUS UCIIONB30BATh:
1 HAaMEHOBAHUS XMMHUYCCKUX COCOUHEHHA MEXIyHAPOJHOTO CO03a TEOPETUYCCKOW M MPUKIATHOM XMMHHM W TPHUBUAIBHBIC HA3BAHUA
3 BEIIECTB, OTHOCAIIMXCS K M3YYEHHBIM KIIaCCaM OPraHWYECKUX M HEOPTaHUYECKUX COSIMHEHUN
’ XUMHYECKYI0O CHMBOJIMKY JUIS COCTaBlieHHs] (OpPMYJT HEOPraHMYECKHUX BEIIECTB, MOJICKYJAPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX,
3 COKpaNIEHHBIX W CKEJIETHBIX) (DOPMYIT OPraHUYeCKHUX BEIECTB
4 ChopMHEpOBaHHOCTH YMEHHUS KIACCH(DUIIIPOBATD:
4.1 HEOPraHMYECKHE BEIECTBA, CAMOCTOSITEILHO BEIOMPATh OCHOBAHMS U KPUTEPUH JUTS KIIACCU(UKALIIN U3yIaeMbIX XUMHUUECKHX OOBEKTOB
4.2 OPraHUYECKUE BEIECTBA, CAMOCTOSTENIHHO BHIOUPATh OCHOBAHUS M KPUTEPHUH TS KITACCU(DUKAIIMK U3YYaeMbIX XMMHUUECKUX OOBEKTOB
43 M0 Pa3IMYHBIM TPHU3HAKaM (YUCIY W COCTaBYy PEArHPYIOMIMX BEIIECTB, TEIDIOBOMY 3(M(PEKTY pEaKknuy, W3MEHEHHIO CTETICHEH OKHCICHES
' 3JIEMEHTOB, 00PaTUMOCTH PEaKLMH, YHACTHIO KaTaJIN3aTopa)
ChopMHpPOBaHHOCTE YMEHHSI XapaKTEPU30BATh dJICKTPOHHOE CTPOCHHE aTOMOB (B OCHOBHOM W BO30YXIEHHOM COCTOSIHUHM) M HOHOB
5 XUMHUYecKux 3neMeHToB 1 —4 nepuonos [lepuoauueckoii cuctemst [[.J. MenneneeBa u ux BaJIeHTHbIE BO3MOKHOCTH, UCTIONB3YSI IIOHSATHUS S-
, p-, U-3J7IeKTpOHHBIC OPOUTAIH, SHEPTETHICSCKHIE YPOBHH
CdopmupoBaHHOCTH YMEHHSI OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB ¥ 00pa3yeMbIX MU COSAMHEHUH 110
6 TIEPHOAaM U TPyIIam
7 CdopMupoBaHHOCTH YMEHHS COCTABIISATH YPABHEHUS XUMUUECKUX PEAKIIMIA U PACKPBIBATH UX CYIIHOCTH:
7.1 OKHUCIIUTENbHO-BOCCTAHOBUTENBHBIX PEaKLU OCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHca STUX peakuuid
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IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM OCBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOI MPOrpaMMbl

TpeOoBaHUSA cpeaHero o01ero oo0pazoBaHus
20 YpaBHEHUS PEaKIMid Pa3IHMYHBIX THIIOB; ITOJHBIC H COKPAIIEHHBIC YPaBHEHUS PEaKIUil HOHHOTO 0OMEHA, YUUTHIBAS YCIOBHS, IPU KOTOPBIX
' 9TH PEaKI|H UIYT 10 KOHIIA
7.3 peaxnuii THAPONIN3a, PeaKINi KOMITIEKCO00pa3oBaHus (Ha IpUMepe THIPOKCOKOMIUIEKCOB ITHKA M ATFOMUHIS)
8 ChopMHUPOBAaHHOCTH YMEHHUS TIOATBEPKIATh:
Ha KOHKPETHBIX INPHMEpax XapakTep 3aBUCHMOCTH PEAKIMOHHON CHOCOOHOCTH OpPraHUYECKHX COCAMHEHWH OT KpPaTHOCTH U THIA
8.1 KOBAQJICHTHOU CBSI3U (G- M T-CBSA3M), B3aUMHOT'O BIIUSHHS aTOMOB U TPYIIII aTOMOB B MOJICKYJaX, a TAaKXKe OT OCOOCHHOCTEH pean3aliuu
Pa3NUIHBIX MEXaHI3MOB IPOTEKAHUS PEAKINI
8.2 XapaKTEePHbIC XUMHYECKIE CBONCTBA BEIIECTB COOTBETCTBYIONIMMU SKCIICPUMEHTAMH U 3aIMCAME YPABHEHUN XUMHUCSCKIX PEaKIUi
ChopMHUPOBAaHHOCTH YMEHHSI XapaKTEPU30BaTh COCTAB M BaXKHCWIIIME CBOWCTBA BEIIECTB, MPHHAMISKAIINX K ONPEACIEHHBIM KiaccaM U
9 rpyImnaM COeAWHEHUH (IPOCThIE BEUIECTBA, OKCUIBI, THAPOKCUIBI, COJH; YIIICBOAOPOIBI, MPOCThIC dPUPHI, CIUPTHI, ()CHOIBI, abICTHUIbI,
KETOHBI, KAPOOHOBBIE KHCIIOTHI, CIOXKHBIE A(UPBI, JKUPBI, YTICBObI, aMUHBI, AMUHOKHUCIIOTHI, OSITKH)
10 ChopMHUPOBAaHHOCTH YMEHUS TPOBOAUTH PACUETHI 0 XUMHUYECKHM (OPMYJIaM M YPaBHCHHSM XMMHUYECKUX PEaKIUi C UCIOIb30BAHUEM
(U3NYCCKUX BEITHMYUH:
101 Macchl (00bEMa, KOJMYEeCTBa BEIIECTBA) MPOIYKTa PEaKIHU, €CId OAHO M3 MCXOIHBIX BEIIECTB JAaHO B BHJE pacTBOpa C ONpeelEHHOI
' MacCOBOH JToJiel pacCTBOPEHHOTO BelECTBA WIIM IaHO B M30BITKE (MMEET MPUMECH)
10.2 MacCOBOH UM 00BEMHOM I0JIH, BHIXOA MPOAYKTA PEaKIIUN
10.3 TEIUTOBOTO A PeKTa peaKIui
10.4 00BEMHBIX OTHOIIIEHHUH ra30B
10.5 0 HAXOXKICHUIO XUMHIUECKOH (popMyIbl BerecTBa
Brnanenune cucreMoll 3HAHWIA 0 METONAX HAYYHOTO MO3HAHWS SIBICHHUH IPHPOIBI, HCIIONB3yEMBIX B E€CTCCTBEHHBIX HAyKaX M yMEHHE
11 MPUMEHATH 3TH 3HAHUS MPH SKCIEPHIMEHTATLHOM HCCIICIOBAaHIH BEIIECTB U ISl OOBSICHEHUS XUMUYECKUX SBICHUN, HMEIOIINX MECTO B
pupoJe, HpaKTH‘IeCKOﬁ JACATCIIBHOCTH 4YCJIOBCKA U B HOBCC}IHGBHOﬁ KHU3HHU
CcdopMupoBaHHOCTh YMEHUS IPUMEHSTH (MCIIONIF30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX BEIIECTB IS AKCIICPUMEHTATBHOM IIPOBEPKH TUTIOTE3
12 OTHOCHUTCEJIIbBHO 3aKOHOMepHOCTeﬁ NPOTECKaHUsA XUMUYCCKUX peaKum‘/'I 1 MIPOTHO3HUPOBAHUA BO3MOXXHOCTEH HUX OCYHICCTBJICHUA,; CUCTCMHBIC
XUMHWYCCKUEC 3HAHUA IJIA O6’b$[CHeHI/IH 1 IPOTHO3MPOBAHUA HBHCHHﬁ, HUMECIOIUX €CTCCTBCHHOHAYYHYIO MPUPOAY, MJIA NPUHATHUA I'PAaMOTHBIX
peleHnid poOJieM B CUTYaIUsIX, CBA3aHHBIX C XUMHUEH
CchopMHpPOBaHHOCTH YMEHHUS IUIAHUPOBATh U MPOBOIUTH XUMHUCCKHN AKCIIEPUMEHT (IIOJy4eHUE U M3y4YECHHE CBOWCTB HEOPTaHMYECKUX U
OpraHWYeCcKHX BEIECTB, KAUECTBEHHBIE PEAKIMH YIJICBOJOPOIOB PA3IMYHBIX KIACCOB M KUCIOPOJCOMICPIKAIIUX OPraHMYECKUX BELIECTB,
13 pelIeHre SKCIePUMEHTAIBHBIX 33124 110 PACIIO3HABAHHIO HEOPTaHMUECKUX U OPTaHUIESCKUX BEIIECTB) C COOIIOICHIEM MTPABIIT O€30IIaCHOTO

oOpaIieHus ¢ BEMIECTBAMHU U Ja0OpaTOPHBEIM 000pyHOBaHHEM; (HOPMYIUPOBATE IETH HCCIICAOBAHUS; TPEACTABIATE B pa3iudHon (opme
pe3yNbTaThl SKCIIEPUMEHTA, AaHAIM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTD




Koxa nposepsiemoro
TpeOoBaHUSA

14

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJbTATaAM OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOIH MPOrPaMMBbI
cpeaHero o01ero oo0pazoBaHus

CdhopMHpOBaHHOCTH YMEHHS OCYLIECTBIIATH LieJIeHAPaBIeHHBIH MONCK XUMHYECKOH HH(POPMAIMHN B Pa3IMYHBIX HICTOYHUKAX (HAaydHas U y4eo-
HO-Hay4Has JIUTeparypa, CpeACTBa MaccoBoil WHQopManmu, cetb VHTepHET W Apyrue), KpUTHYECKH AHAIU3HPOBATh XHUMHYECKYIO
nH(OpPMALHIO, IlepepadaThiBaTh € U HCII0JIb30BaTh B COOTBETCTBUH C TIOCTABJICHHOH y4eOHOI 3aiaueit

15

C(bOpMI/IpOBaHHOCTB YMCHUA TPOTHO3HUPOBATH, AHAJIM3UPOBATH U OLCHUBATH I/IH(i)OpMaHI/IIO C TO3ULUNA 3KOJIOrMYEeCKOH 0e30macHOCTH
MOCTIEICTBUI OBITOBOM U HpOHSBOI{CTBeHHOfI ACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM ¢ Hepepa60TI<0171 BCIICCTB, C(i)OpMI/IpOBaHHOCTB yMeHI/Iﬁ
0CO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha KHUBBIE OpPraHn3MbI OHpeI[eJ'[éHHLIX BCHICCTB, IIOHMMAasA CMbICJI IIOKa3aTCIIA HpeI[eJ'[LHOfI HOHYCTHMOﬁ

KOHIICHTPAIIH, ¥ TOSICHATH Ha MPUMEPax CocoOBl YMEHBIICHHUS U IPETOTBPAIICHNS X BPEIHOTO BO3CHCTBUS HA OPTAaHM3M YeJIOBEKa

Kon

HEPEYEHDB 3JIEMEHTOB COAEPKAHUSA, IIPOBEPSAEMBbBIX HA EI'D ITIO XUMUHN

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

TeopeTrnyeckre OCHOBBI XUMUHU

Ctpoenue BemecTBa. CoBpeMeHHas MOJENb CTPOEHHs aToMa. PacmpeneneHue 3JIEKTPOHOB IO JHepreTuueckuM YypoBHsAM. Knaccudukarus

1.1 XUMHYECKUX 3JIeMeHTOB. OCOOEHHOCTH CTPOEHHS YHEPreTHYECKUX YPOBHEH aToMoB (S-, P-, d-a1meMenToB). OCHOBHOE U BO30YKIAEHHOE COCTOSIHUS
aTOMOB. DJIEKTPOHHAsI KOH(UTypanys atoMa. BajeHTHbIE 3IEKTPOHBI
[Tepuonuueckas cucrema xummuueckux snemeHToB /.M. MenneneeBa. @uznueckuii cmbicn [lepuonnueckoro 3akona .M. Menneneesa. [Ipuunnel u

12 3aKOHOMEPHOCTH HW3MEHEHMsI CBOMCTB 3JIEMEHTOB M MX COEIMHEHHH IO MepuoJaM U rpymnmnaM. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COCUHEHHH, BHICIINX OKCHJIOB U THIPOKCHUJIOB

1.3 BanentHocTh. DneKTpooTpuaTenbHOCTh. CTENeHb OKUCICHUS
Bunps! xuMudeckoit ¢Bs3M (KOBaJICHTHAS, HOHHASI, METAJUIMIECKAs!, BOJOPOIHAS) U MEXaHU3MBI e€ 00pa3oBaHusl. MeXMOICKYISIpHBIC B3aUMOACHCTBISI.

14 BemectBa MOJEKyISpHOTO M HEMOJEKYJISIPHOTO CTpO€HHUS. THMBl KPUCTATMYECKUX PEHIETOK. 3aBHUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOH PEIIETKU

15 Xumndeckas peakims. Kiaccnpukanys XuMIYeCKUX Peakiyil B HEOPraHWIECKON M OPTaHHYCCKON XUMUHU. 3aKOH COXPAHCHUS MacChI BEIIECCTB

1.6 CKOpoCTh peaknuy, e€ 3aBUCHMOCTB OT Pa3IUYHBIX (PaKTOPOB

1.7 TenmnoBeie 3¢pheKTs XUMHUECKUX peakuuil. TepMoXuMuyecKkrue ypaBHEHHUS




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1.8 OO6paTuMble peaki. XMMHYECKOe paBHOBecHe. DaKkTOpbl, BIUSAIOIINE HA COCTOsSTHIE XuMHu4yeckoro paBHoBecHs. [Tpunnun Jle llarenne
OnexTponutrueckas guccoryanud. CHUibHbIe U cliabble 21eKTpoiauThl. Cpea BOAHBIX pAaCTBOPOB BELLIECTB: KUCIasl, HEUTpaibHasl, menovHas. CTerneHb

1.9 nucconuanuy. Peakiiuyu HoOHHOT0 oOMeHa

1.10 Tl'unponms coneii. Mlonnoe nponssenenue Boasl. Bogoponmnsrit mokaszarens (pH) pactBopa
CriocoOBl  BEIpa)KEHHS KOHIIGHTPAIIMKM PAcTBOPOB: MAaccoBasl OIS PAacTBOPEHHOTO BEIISCTBA, MOJSpHAsl KOHIEHTparwsl. HacwlmeHHbIE H

111 HEHAaCBIIIEHHbIE PACTBOPBI, pacTBOpUMOCTh. KpucramioruapaTsl

1.12 OKHCITHTENBHO-BOCCTAHOBUTEbHBIE peakiiny. [ToBeieHre BeecTB B cpefax ¢ pa3HbiM 3HaueHneM pH. MeTo bl 35eKTpoHHOTo OanaHca

1.13 DJEeKTPONIN3 PACTBOPOB H PACILIABOB COJIEH

2 OCHOBBI HEOPraHUYECKON XUMHUU

2.1 Knaccudukanms Heoprannveckux coennHeHuit. HoMeHKkaTypa HeOpraHHUeCKUX BEIIeCTB
XUMUYECKHEe CBOMCTBA BAXKHEHIIINX METAIJIOB (HATPU, KaJlMii, KaJbIMii, MarHUH, aJJFOMUHHMA, IUHK, XPOM, KeJle30, Me/lb) U UX coequHeHuid. OOime

22 CrIoCcOOBI MOTyYeHHSI METAIIJIOB

93 XUMUYECKHUE CBOMCTBA BaXXHEMIIMX HEMETaUIOB (TaJIOTEHOB, cepbl, a3ora, ¢ocdopa, yriepoga M KpPeMHHUS) M HX COCIUHEHUH (OKCHIOB,
KHCIIOPOJICOJEPKAIUX KUCIOT, BOJOPOJHBIX COSTMHEHHI)

2.4 ['eHeTnveckas CBA3b HEOPTAHUYECKUX BEILECTB, MPUHAIESKAIINX K Pa3IMYHBIM KaccaM

2.5 Unentudukaryst HeopraHnieckux coennHeHnil. KauecTBeHHbIE peakni Ha HEOPraHMYECKHE BEIECTBA U HOHBI

3 OCHOBBI OpPraHUYECKONW XUMUHU

OCHOBHBIC MOJ0XKEHHSI TEOPUH XUMUIECKOTO CTPOSHHS OpraHUYeCcKUX coeuHeHUH A.M. ByTnepoBa. YTiepoaHslil CKelIeT OpraHuYecKOil MOJIEKYIIBL.

3.1 KpaTtHoCTh XMMHYECKOH CBSI3M. G- M T-CBS3H. SP3-, SP2-, SP-THOpuAM3aIUK OpOuTalieil aTOMOB yriepona. 3aBHCHMOCTb CBOMCTB BEIIECTB OT
XMMMUECKOT0 CTpoeHUs MosieKy. I'omosioru. I'omonorudeckuii psag. M3omepus 1 u3oMepbl

3.2 ITonsTue o ¢pyHKIMOHATBHOH rpyme. OpueHTalMoHHBIE 3()(hEeKTH 3aMecTHTeNeiH
[Ipencrasienne o Knaccu(pUKAIMK OPTaHUIECKUX BemecTB. HOMEHKIIaTypa opraHuuecKiX COSMHEHUN (CHCTeMaTHIecKas) M TPUBHATIbHEIC HA3BaHUS

3.3 BaKHEHIIMX MPEJICTABUTEIEHN KIIACCOB OPraHMYECKUX BEUIECTB

3.4 CB00OOTHOPAIMKATBHBIA M HOHHBIN MeXaHU3MbI peaknuu. [lonstre o Hykieodmie u anekrpodume. [Ipasmno Mapkosaukosa. [IpaBuino 3aiinieBa
Ankanpl. XMMHYECKHE CBOMCTBA aJKaHOB: raJlor€HUPOBAHME, AETHIPUPOBAHUE, TEPMHUECKOE Pa3lIOKEHUE, KPEKHHT, M30MEpU3alus, FOpeHHeE.

3.5 [onmyuenune ankano. luknoankanel. Crenuduka CBOWCTB MUKIOATKAHOB C MajJbIM Pa3MEpOM IMKIA. Peakinu MpUCOEAWHEHUS H PaTUKaTBEHOTO
3aMelIeHNs

36 Ankenpl. XUMHUYECKHE CBOMCTBA: pPeaKkLMH NPUCOCAUHEHUs (rajJlor€eHUpPOBAaHUE, THMIPUPOBAHUE, THIPOTajIOTeHUPOBAHUE, THIpaTalusi), TOpeHHs,
OKHCJIECHUS U noymMepr3anui. [IpoMbInuieHHbIe ¥ 1a00paTOPHBIE CHOCOOBI MOTYICHUS aJTKCHOB

3.7 Ankanuenpl. XUMHYECKHE CBOMCTBA ajKaJMEHOB: peaklUM NPUCOEIUHEHUS (THUAPUPOBAHHE, TAaJOr€HUPOBAHHE), TOPEHHUS M IOJMMEpPU3aLUU.

HOJ’Iy‘-IeHI/IC AJIKaIJMCHOB
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3.8

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

AnkuHBL. XMMHYECKHAE CBOMCTBA: PEaKIUH IPHCOCTUHEHUS (TaJOTeHUPOBAHUE, THIPUPOBAHNE, THAPATAIS, THAPOTAIOTCHHPOBAHNE) KaK CIIOCO0
MIOJIy4EeHUsI [IOJIMMEPOB U IPYTUX MOJE3HBIX MPOAYKTOB. Peakiuu 3amerienus. 'opeHue aneTmieHa Kak HICTOUHUK BBICOKOTEMIIEPATYPHOTO IJIAaMEHH
JUIS CBApKU U pe3ku MetayioB. [lpumeHeHue aneruiexa

3.9

Apensl. XUMHUYECKHE CBONCTBAa OEH30JIa: PEAKIUHU IIEKTPOPIIFHOTO 3aMEIleHHs, IPUCOeINHECHUS (THAPUPOBAaHUE, TaJoreHupoBanue). Peakius
roperns. OcOOEHHOCTH XUMHUYECKUX CBOMCTB Toryosa. [Tomydenne 6eH3oma. OcoOEHHOCTH XMMHYECKUX CBOMCTB cTupoia. [lommmepur3anus ctupoia.
CriocoOBI TOTyYeHHUs] I IPUMEHEHHE apOMATHYECKHX YTIIEBOTOPOIOB

3.10

Cruptel. [lpenenbHble OMHOATOMHBIE CHHUPTHL. XHWMHYECKHE CBOMCTBAa: B3aWMOJICHCTBHE C HATPUEM KaK CHOCOO YCTAHOBJICHHS HAJIHYUS
TUAPOKCOTPYIIIBI, C TaJOr€HOBOJOPOJAMH KaK CIIOCO0 MOJyYeHHs PacTBOpUTENEH, BHYTPHU- U MEXMOJICKYIIApHAs Aeruaparanus. Peakuus ropeHus.
[Monyuenne »sTaHoma: peakuuss OpOXKEHHS TIIOKO3bI, THUApATAlMs STHIeHA. OJTWICHTJUKOIb M TIWUEPUH KaK MPEACTaBUTENN TNpeAeiIbHBIX
MHOTOaTOMHBIX CITUPTOB

3.11

®enos. XuMudeckne cBoiicTBa (eHoua (peakuu ¢ HaTpueM, THAPOKCUIIOM HaTpus, Opomom). [lomyuenne denona

3.12

Anpneruapl. XVMHYECKHE CBOWCTBA TPEACTbHBIX aNbICTHUIOB: THAPUPOBAaHUE, KAUSCTBCHHBIC PEAaKIMH Ha KapOOHWIBbHYIO Tpymny (peakius
«cepeOpsiHOTO 3epKaiay, B3aumozelcTBue ¢ ruapokcuaoMm menu (II). IMomydyenwe mnpenenbHBIX ajbJICTHIOB: OKHCICHHWE CIHPTOB, THApATALIUS
areTUIICHA. AtnieToH
KaK MpecTaBuTeNb KeToHOB. OCOOCHHOCTH PEeaKIMy OKHCIICHHS alleTOHa

3.13

Kap60HOBI)Ie KHUCIIOThI. XMMHYECKHE CBOMCTBA MpeaACIbHBIX OJHOOCHOBHBIX Kap6OHOBLIX KUCIO0T. OCOOCHHOCTH XUMHYECKUX CBOMCTB MypaBLPIHOﬁ
KHUCJIOTHI. HonyquHe npeaCJIbHBIX OAHOOCHOBHBIX Kap60HOBI>IX KHUCJIOT: OKUCJICHUEC aJIKaHOB, aJIKCHOB, MECPBUYHBIX CIIUPTOB, AJIbACTHIOB. Briciiue
NpeAC/IbHBIC 1 HCNPECACTIbHBIC Kap60HOBI>IC KHCJIOThI

3.14

CroxxHble 3¢upsI ¥ 5xkupbl. CII0cOOBI OTYYEHUS CIOKHBIX 3pupoB. OOpaTUMOCTh peakiuu dTeprdukariy. [IppumMeneHne ClnoxxHbIX 3(UPOB B MUIIEBOH
1 mapQoMepHOH MPOMBIIIIEHHOCTH. JKHpPBI Kak CIOXKHBIE d(QHUPHI NINIEPUHA U BBICHIMX KapOOHOBBIX KHCIIOT. XWMHYECKHE CBOMCTBA JKHMPOB:
THAPHPOBAHNE, OKNCIICHUE. [ HAPOITH3, NI OMBUICHHE, )KUPOB KaK CII0CO0 MPOMBIIIIEHHOTO MOTYYeHHUS COJIel BRICIINX KapOOHOBBIX KHCIOT. MBLTd
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT

3.15

XMMHUECKHe CBOIMCTBA TIIOKO3BI: PEAKIUH C y9acTHEM CITHPTOBBIX W aJIbACTUAHOHN TPYII U MOJIOYHOKHCIIOE OpoxeHHe. [IprMeHeHne ToKo36l, eé
3HaUEHUE B JKU3HEAESSATENPHOCTH oOpraHmsMa. [lucaxapuibl: caxapos3a, ManbTo3a. BoccraHaBimBaromiue M HEBOCCTaHABIMBAIOIIUE JUCAXAPUJBL
I'unponus nucaxapunos. I[Tonucaxapuasl: kpaxmai, raukored. CTpoeHue MakKpoMOJIEKYJl KpaxMala, IIMKOTeHa U LeJuT0103bl. dusndeckue cBoiicTBa
KpaxmMaya | HeJUTI0NIo3bl. XMMHUYECKHE CBOWCTBAa KpaxMmala: THAPOJIM3, KaueCTBEHHas peakiysd C HOJOM. XUMUYECKHE CBOICTBA LIEJUIIONO3bI:
THIPOJIN3, MOTy4YeHHE H(PUPOB IETUTI0N03EL. [IoHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK)

3.16

AMUHBI. AMHHBI Kak OpraHn4€CKHUEC OCHOBAaHHA: PCAKLIHHU C BO,I[OI\/'I, KHCJIOTaMHU, p€aKOus TOpCHUA. AHnnuH Kak OpCACTAaBUTECIb ApOMATUYCCKUX
aMHHOB. XMMHUYECKHE CBOMCTBA aHUJIMHA: B3aUMOJEHCTBHUE C KHUCJIOTaMu, 6pOMHOﬁ BOHOﬁ, OKHMCJICHHUC. HonyquI/Ie AMHWHOB AJIKHUJIIMPOBAHUEM aMMHAKa
1 BOCCTAHOBJICHUCM HUTPOIPOU3BOJHBIX YIJICBOJOPOIOB




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

AMHIHOKHCIIOTH ¥ O€KH. AMIHOKHCIIOTHI KaK aM(oTepHbIe opraHmdeckue coeanHeHns. OCHOBHBIE aMHHOKHCIIOTEI, 00pa3ylomue Oenku. X MUIecKue

3.17 CBOICTBA OCTIKOB: THAPOJIN3, ICHATYpAIlHs, KaueCTBCHHBIC (IIBETHBIC) peaKIu Ha OCIIKU
CTpoeHue U CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOMCTB MOJTMMEPOB OT CTPOCHUS MOJIEKYJI. OCHOBHBIE CITOCOOBI MTOTyYSHHS BBICOKOMOJIEKYIISIPHBIX

3.18 COCJIMHEHUH: peaKIiy IMOJIMMEPH3AIUY 1 MOJIMKOHneHcanuu. Kiraccuukaus BOJIOKOH

3.19 Wnentudukanus opraHudecKkux coelMHeH. PelieHne sSKcriepuMeHTaIbHbIX 33/1a4 Ha paclio3HaBaHUE OPraHUYECKUX BEIIeCTB

3.20 I'enerndeckas CBSA3b MEXIY KIACCAMU OPTaHUYECKUX COeTMHEHHI

4 XuMHS U )KU3HDb

4.1 Xumus B OBceIHEBHOI u3HU. [IpaBuia 6e3omacHol pabOThI ¢ €KUMHU, TOPIOYNMU U TOKCHYHBIMH BEIIECTBAMH, CPEJICTBAMH OBITOBON XUMHUH
XUMHUS U 310pOBbe. XUMUS B METUIIMHE. XUMUS U CEIBCKOE XO35ICTBO. XUMUS B MPOMBIIIJIEHHOCTH. XUMHUS U 3HEPreTHKa: IPUPOJHBIN U MOMYTHBIN

4.2 HeTIHOM Ta3bl, MX cOCcTaB U Hcnonb3oBanue. CoctaB HeTH 1 e€ epepaboTka (IPUPOIHBIE UCTOUYHUKH YIIIEBOJOPOAOB)

43 XuMUS ¥ 9KOJIOTHA. XUMHUECKOE 3arpsA3HEHNE OKPYKaIOIIel cpefibl U ero nocneacteud. Oxpana rugpocdepsl, mouBbl, atmochepsl, Gyiopsl U GayHbl
0T XMMHUYECKOro 3arpsisHeHus. [Ipobiema 0TX0/10B ¥ MOOOYHBIX MPOIYKTOB. AJIbTEpHATHUBHBIE HCTOYHUKH SHEPTUH
OO01ue mpeaCcTaBIeHHsI O MPOMBIIUICHHBIX CMOCO0aX MOJYYEeHHsS XUMHUYECKHUX BEIIeCTB (Ha MpHUMEpe MPOM3BOJCTBA aMMMaKa, CEPHON KHUCIOTHI).

4.4 Uépnas u uBerHas MeTauryprus. CTEKIO W CHUJIMKATHAs MPOMBINUICHHOCTh. [IpombinuieHHas opranundeckas XuMmus. ChIpp€ Uil OpraHUYECKOM
MIPOMBIIIUIEHHOCTH

5 Turnbl pacy€THBIX 3a1a4

Pacuétel Macchl BenecTBa Wi 00bEMa ra3oB 10 H3BECTHOMY KOJIMYECTBY BELIECTBA, Macce MIIM 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIMH

51 BEILIECTB

5.2 Pacuéte! TermoBoro addexra peaxmu

5.3 PacuéTpl 00BEMHBIX OTHOLICHUH ra30B MPU XUMUYECKUX PEaKITHIX

5.4 Pacuétel Mmacchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CIIH OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH)
Pacuétel MaccoBol MM 00BEMHOM JIOJIM BBIXOJIa MPOYKTA PEAKIIHN

55 OT TEOPETUYECKH BO3ZMOYKHOTO

56 PacqéuéTH MaCCL.I. (0O0BéMa, KoNTMYeCcTBa BEIIeCTBA) MPOIYKTA PEaKIIUH, €CITH OJTHO U3 BEIIECTB JaHO B BUJIE PACTBOPA C OMPEISIIEHHON MacCOBOM
JI0JIel pacTBOPEHHOTO BEIIECTBA

5.7 PacuéTsl ¢ MCIIOIb30BaHUEM TTOHATHI «MAcCOBast A0S, «MOJISIPHAST KOHIIEHTPAIHSD), «PACTBOPUMOCTHY

58 Haxoxaenue MOJIEKyIApHOH (OPMYJIbI OPraHMUECKOro BEIIECTBA MO €0 MIIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIINX B €r0 COCTAB, UIIH T10

MIPOJYKTaM CrOpaHus

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIA YYHEHUKA

Xumus. 10 kmace/ O. C. I'abpuensn, U. IT'. Octpoymos, C. A. Cnankos. M3garensctBo «/poday.

METOIUYECKUE MATEPHUAJIbI JUIS1 YYUTEJIA

1. Xumus. 10 knacc. Yueonuk (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C. A. Ciagkos).

2. Metoauueckoe nmocooue. 10 knacce (aBtopst O. C. ['abpuensn, U. I'. Octpoymos, 1. B. AkcéHoga).

3. [Iporpamma kypca xumun s 8—11 kitaccoB 001eo0pa3oBaTeNnbHbIX yupexaenui (aBropsl O. C. 'abpuenss, C. A. Cnaakos).
4. Opranuveckasi XUMUsI B TECTaX, 3a1a4ax U ynpaxHenusx. 10 kimacc (aBropst O. C. 'abpuensy, U. I'. OctpoymoB).

5. DnexTponHas popma yueOHHKA.



