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MNOACHUTEJIbHAS 3AIINCKA

Paboyas nmporpamMMa o XMMUH Ha YpOBHE CpeHEro oomiero o0pa3oBaHus pazpadoraHa Ha
ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
Deneparumny, TpeOOBaHUH K pe3ylibTaTaM OCBOCHUS (eliepaibHOi 00pa30BaTeIbHON IPOTPaMMbI
cpennero  obmiero  oOpazoBanms(POIl  COQO), mnpencraBieHHbIXx B DenepalbHOM
rocynapcTBeHHOM oOpa3oBatenbHOM crangapre COO, ¢ yu€rom Konnenmuu mnpenonaBaHus
yuebHoro mpeamera «XuMmHs» B 00pa3zoBaTelbHbIX opraHuzauusx Poccuiickoit denepauuu,
peaNM3yIOIIUX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MON0KeHUu «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHsA Ha YpOBHE YIIyOJNEHHOrO H3y4yeHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOTO oOpa3zoBanusi ywammxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peannzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOTO OO0Yy4YEeHHs, MpPU3BAHO
obecrieunTh 0011€00Pa30BaATEIFHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IITKOJIBI,
HEOOXOUMYIO [Tl aJJanTalllK UX K OBICTPO MEHSIOIIMMCS YCTIOBHM >KU3HH B COIITYME, a TAaKXKe
JUISL TIPOJIOJKEHUSI O0ydeHUsl B OpraHM3alusax MpodeccuoHalbHOrO 00pa30BaHUs, B KOTOPBIX
XUMHUS SBISIETCS OJHON M3 IPUOPUTETHBIX AUCHHUIUIHH.

B mporpamMe mno XMMHUM Ha3HAu€HHE TMIpeAMETa «XHUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnojoxenusmu ProC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBJISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ UH(QOPMAIIMOHHO-METOIUYECKas, peaau3alus KOTOpol oOecrneunBaeT MOJTyYCHHE
MPEJICTAaBICHUS O LIEJsIX, COJep:KaHuU, oOmIeil cTpaTterud OOy4YeHHsI, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOoTOpas Ipe1ycMaTpuBaeT ornpezeneHue:
NPUHIIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEJOBATEILHOCTH H3y4eHUs y4eOHOTO
MaTepuana, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTePHUCTHUK; TOJXO0JIOB K
(GbOpMHUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OIIEHKH OO0pa30BaTeIbHBIX
JOCTIDKCHH 00yJarolmuxcs B paMKax HTOTOBOWM aTTecTand B (GOpMe eIUHOTO
roCyJapCTBEHHOT'0 K3aMeHa M0 XUMHUH.

[Iporpamma 11t yriyOJI€HHOTO U3yUYEHUSI XUMUM:

¢ YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COAEpkKaHHe, 00sS3aTeIbHOE IS U3YUCHHUS
B paMKax OTAENbHBIX  mOpoduiel, NpeaycMaTpuUBaeT  pacOpeleNeHne |
CTPYKTYpUPOBAaHHE €ro MO KjaccaM, OCHOBHBIM COJEPKaTEeJIbHBIM JIMHUSAM/pa3zaenam
Kypca;

e 1aéT MpUMEPHOE pachpe/iesieHne y4eOHOTO BpeMeHHU, peKOMEHAYEMOTO ISl U3YYEeHHUS
OTJIETIbHBIX TEM;

e Mpeasaraet MPUMEPHYIO MOCIE0BATEIFHOCTh H3yUeHHs y4eOHOTr0 MaTepuana ¢ yuéTom
JIOTUKU MIOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3€H;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell u 3a7ad M3ydyeHUs IMpeaMeTa Ha
yriayOlI€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHEro
o0miero oOpa3oBaHUs, COAEPIKATEILHON XapaKTePUCTHKHU TUTAHUPYEMBIX PE3YIIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTelbHON MPOrpaMMbl CPETHEro 00Imero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, TPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-MT03HABATENbHBIX JIEHCTBUN OOYyYalolIerocss IO OCBOCHHIO COJIEp’KaHUs
npeamerTa.
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[To BceMm Ha3BaHHBIM MO3UIMAM B IPOTPaMMe 110 XMMHHU MPEAYCMOTPEHA IPEEMCTBEHHOCTh
¢ o0y4eHHeM XMMUH Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl. 3a mpeiesiaMid yCTaHOBIICHHON
IPOTPaMMOi 10 XUMHH 0053aTeNbHON (MHBApUAHTHOM) COCTABIAIONIEH copepKaHUs y4eOHOTro
npeaMera «XuMHs O0CTaéTcsi BO3MOKHOCTh BIOOpa €ro BapHaTUBHON COCTABIIAIOIIEH, KOTOpast
JIOJKHA OMPEIEIIATHCS B COOTBETCTBUM C HAIIPABJICHUEM KOHKPETHOTO Mpoduist oOydeHusl.

B cootBerctBuM ¢ koHuentyajdbHbIMH TOJOXeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOiI€HHOTO ypoBHEH B cucteme auddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeIHero 00111ero 00pa3oBaHus XMMHUsI Ha YPOBHE yIiTyOJIEHHOTO U3YUYEeHUs HapaBJieH Ha
peau3aIyio MPEEMCTBEHHOCTH C IMOCIEAYIOIIUM 3TAllOM MOJTYYeHUsI XUMUYECKOTO 00pa3oBaHus
B paMKaX M3y4€HUs CIELHUAIbHBIX €CTECTBEHHO-HAYUYHbIX U XUMUYECKHUX JUCLUUIUIMH B By3aX U
OpraHu3alusaX CPeAHEro NpoQecCHoHaIbHOr0 00pa3oBaHus. B 3Toii CBA3M M3yyeHHE TpeaMeTa
«XUMHS» OPUEHTHPOBAHO MPEUMYIIIECTBEHHO Ha PacUIMpeHUEe U YriyOJeHHe TeOpEeTUYeCKOH U
NPAaKTUYECKON MOJATOTOBKHM OOYYaOUIMXCS, BRIOPABUIMX ONPEACIEHHBINA Mpoduib 00ydeHus, B
TOM 4YHCIE C TMEPCIEeKTHBOW MOCIEIYIOIMEro TMOJIYyYeHHs] XHMHYECKOro oOpa3oBaHUS B
opram3anusax npodeccnoHanbsHOro oopazosanusi. Hapsay ¢ atum, B cBere TpedoBanmii ®I'OC
COO k miIaHMpyeMbIM pe3yiabTaTaM OCBOEHHS (enepaiabHO 00pa3oBaTeIbHONW MPOrPaMMBbI
cpeanero oOmiero oOpa3oBaHHMSA H3YyYEHHE IpeaMeTa «XUMHs» OPHEHTHPOBAHO TaKXKe Ha
peleHre 3a/1a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHUS 00ydaroImuXcs, Ha (GOPMUPOBAHKE Yy HUX
OOIIENHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palroHaTu3anuu y4eOHoro Tpyna u 0000MIEHHBIX
CIoCcO00B JEATENbHOCTH, UMEIONINX MEXIUCIUIUITMHAPHBIN, HAAPEAMETHBII XapaKTep.

CocTaBisiomuMu TpeaMera «XUMUsS» Ha YPOBHE YIIIYOJEHHOTO HM3YyYCHHS SBIISIOTCS
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTIpENIeICHNH TIOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aluu COAEp)KaHUS ITUX KypCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 6a30BOro u
yriay0nEHHOIO YPOBHEH U3yUEHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranumdeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN M YMEHHH, OTHOCSIIUXCSA K 0a30BOMY
YPOBHIO M3y4YCHMs INpeaMeTa. DTa CHCTEeMa 3HaHWM IMOJIydaeT OINpelesiEHHOE TeOopeTHYecKoe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
daxTonoruueckoro mMarepuana. Tak, Ha yriayOJ€HHOM ypOBHE M3Y4eHHUs MpeaMeTra obecreueHa
BO3MOXXHOCTh 3HAYUTEIHHOTO yBEIHUYEHHs 00hEMa 3HAHWKH O XHMHUYECKHX DJIEMEHTaX |
CBOWCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIiyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMHUECKOW CBS3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIMH, PaCCMAaTPHBAEMBIX C
TOYKHU 3PEHUS] XMMUYECKOH KMHETUKU U TePMOJMHAMMKH. 3ydeHne nepuoanyeckoro 3akoHa u
[lepmomuveckoil  CHCTEMBI ~XHMHUYECKHMX  DJEMEHTOB  0Oa3WpyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHMYECKUX MPEJICTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKasi CBSA3b 0OBACHSETCS C
TOYKH 3PEHUS SHEPTETUIECKUX M3MEHEHUH MpH € 00pa30BaHUM U pa3pyIICHUH, a TAK)KE C TOUKH
3peHHst MexaHu3MoB e€ oOpa3oBaHus. M3yueHne TUIIOB peakuuii JoNOJIHsEeTCs (POPMUPOBAHHEM
MpeJICTaBICHU 00 AJIEKTPOXMMHUYECKUX Ipoleccax M 3JEKTPOJIM3€ paciulaBOB M pPacTBOPOB
BelecTB. B Kypce opraHmdeckoil XMMUM TpU PACCMOTPEHUH PEAKLMOHHOM CIIOCOOHOCTH
COeIMHEHUN ynensercs oco0oe BHUMaHHME BOIpPocaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM
BIIUSTHUHM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIIHiA.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3YUYEHHs 11 KJIACCOB OTpeIeIEHHOTOo NMpoduiIst (rJ1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K 00IIel cucTeMe MPeIMETHBIX 3HAHUH ) OKa3bIBAIOT BIMSHUE CMEKHBIC TIPEIMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa IS KIaCCOB XMMUKO-(U3NIECKOT0 NMpoduist 60bIoe
3Ha4YeHHe OyIyT UMETh JJIEMEHTHl y4eOHOro marepuaia mo obmiei xumuu. [Ipu m3ydeHum
npeMeTa B JaHHOM Cllyyae akUEeHT Oy/eT cleslaH Ha OOLUIHOCTh METOA0B MO3HAHMS, OOIHOCTh
3aKOHOB ¥ TEOPH B XUMHH U B (PU3UKE: aTOMHO-MOJICKYIISIpHAst TeOpHs (MOJICKYIISIpHAst TEOPHS B
¢u3uKe), 3aKOHBI COXPAHEHUS MAacChl M DHEPrUH, 3aKOHbI TEPMOIAMHAMHKH, 3JIEKTPOJIN3a,
MPEJICTaBICHUS O CTPOCHUHU BEUIECTB U JPYTOE.
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B 10 e BpeMms B copiepikaHUM MpeaAMeTa ISl KIIACCOB XUMHKO-OMOIOTMYECKOT0 MPpopuiIs
OonbIINi yaenabHbIN Bec OyIeT UMeTh OpraHudyeckas XuMus. B 3Tom ciydae mpenocrasisiercs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEpPY, TaKHE CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMIHJbI, OEIKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HaHUSA O COCTaBE€ M CBOWCTBAaxX IPEICTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B mane ¢opMupoBaHUs OCHOB HAay4YHOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYUHBIX
METO/IOB IIO3HAHUS U OIbITA IPAKTUYECKOr0 NPUMEHEHNUS HAYYHBIX 3HAHUN U3y4YEHUE NIpeaMeTa
«XuMmus» Ha yrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX € Y4eOHBIMHU
peIMeTaMH, BXOASIIMMU B COCTaB IIPeIMETHBIX obnactell «EcTeCTBEHHO-HayuUHBIE TPEAMETHI,
«Matemaruka 1 nH(popMaTuka» U «PyccKuil sI3bIK U JIUTEpATypar.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENIEHHOW 3HAYMMOCTH SIBisieTcd (OPMUPOBAHME OCHOB HAyKM XUMHM Kak 00J1acTU
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IIPAKTHUYECKOM JESITEIbHOCTH YEJIOBEKa M OAHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
IIpeaMeTa NpeArnoaraeT peaan3aluio Takux Lelei, Kak:

e (QopmupoBaHuE NPEACTABIECHUN: O MATEPUATBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U
II03HABAEMOCTH SIBJICHUM IIPUPOJIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U €€
BeAylllel posii B OOECNEeYeHWH YCTOWYMBOIO Pa3BUTHs 4YEJIOBEYECTBA: B PEIICHUU
po0JieM HSKOJIOTMUYECKOM, SHEPreTUYeCKOW W NUILEBOM O€30MacHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3/JaHUH HOBBIX MaT€pPHAJIOB, HOBBIX HCTOUHUKOB 3HEPTUH, B 00€CIIEUEHUN
palMOHAIFHOTO TPUPOIONIONB30BaHUs, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH
KYJBTYpbl YeJIOBEKa, a TaKXKe 3KOJOIMYECKM OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpeae;

® OCBOCHHME CHUCTEMBl 3HAHUM, JIEXKAIIMX B OCHOBE XMMHYECKOM COCTaBIIAIOLIEH
€CTECTBEHHO-HAYyYHOU KapTHHBI MUpa: (yHIaMEHTAJIbHBIX TOHITUN, 3aKOHOB U TEOPUI
XUMHH, COBPEMEHHBIX NPEJCTABICHUN O CTPOSHUM BEILECTBA HA PAa3HBIX YPOBHSAX —
aTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAJMOJIEKYJISIPHOM, O TEPMOAUHAMUYECKHX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMUYECKHX PEAKLMM, O XMMHUECKOM
PaBHOBECHH, PacTBOpax M JUCHEPCHBIX cHCTEMax, 00 OOLIMX Hay4HbBIX MPUHLHUIAX
XUMHUYECKOTO IPOU3BOJICTBA;

e (QopmupoBaHue y 00y4arOImIMXCSi OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKMX 3HAHUM JUIsi OOBSCHEHUS KIIOYEBBIX HIEH U mpobdiem
COBPEMEHHOM XUMMH, 1751 OOBACHEHHMS W NPOTHO3MPOBAHUS SBICHUH, HMMEIOLINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO peEHIeHHs] MpoOJeM, CBSA3aHHBIX C
XUMHUEH, IIPOTHO3MPOBAHUs, aHAIW3a U OLEHKUM C IO3ULMA DKOJIOIMYECKOU
0€30MacHOCTH MOCTEACTBUIM ObITOBOM M MPOU3BOJICTBEHHOM JEATEIbHOCTH YEIIOBEKa,
CBSI3aHHOU ¢ XMMHYECKHM IPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U ITepepabOTKOM BEIIECTB;

e yrayOJeHHe MpeICTaBiICHUM O Hay4yHBIX METOoAaX IO3HAHUS, HEOOXOAMMBIX JUIS
NpUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCA B MUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX
ABJICHUM, UMEIOILUX MECTO B IIPUPOJE, B IPAKTUUECKON ACATEIBHOCTH U IIOBCEIHEBHOU
YKU3HU.

B nnane peanusanuu nepBooyepeHbIX BOCIUTATEIBHBIX U Pa3BUBAIOIINX (DYHKIIMN IETOCTHON
CUCTEMBI CpeIHEro o011ero oOpa3zoBaHus MPU U3YUYEHUH IpeaMeTa «XUMHUs» Ha YriyOJIEéHHOM
YPOBHE 0COOYIO aKTYaJIbHOCTh IPUOOPETAIOT TaKKeE IIeNU U 33JjauH, KaK:

e BoCIUTaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBIIEHUN TPUPOIBI, YBAXKEHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTHM TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBaHUMN B
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XUMHH, GOPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMK K OOYYCHHWIO M IO3HAHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE TMO3HABATCIIBHBIX HWHTEPECOB, HMHTEJUIGKTYAIBHBIX H  TBOPYECKUX
CrocoOHOCTE 00yJaromuxcsi, GOopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
po(heCcCHOHANTLHOM W OOIIECTBEHHOW JEATEIBHOCTH, OTBETCTBEHHOIO OTHOIICHHS K
CBOEMY 3/IOPOBBIO U TOTPEOHOCTH B 3J0POBOM 00pase JKU3HH;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOTO MPHPOIOINOIL30BAHUS, Pa3BUTHE
DKOJIOTHYECKOM  KYJNbTyphl, NpUOOpETEHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JeSITeIbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX Ui M3YYEHUS XUMHUA Ha YriayOJIEHHOM YpOBHE
cpenHero obmiero odpaszopanusi, cocrabisger 204 ygacoB: B 10 kimacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).
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COJAEPKAHUE OBYYEHUA
10 KUIIACC

OPI'AHMYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOCHHME aToMa YIJepojaa: OCHOBHOE W BO30YXKAEHHOE COCTOSHUS.
BaneHTHble BO3MOKHOCTH aTOMa yIiepoaa. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHECHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOU
cBs13U (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). THITbI IepeKpbIBaHHS AaTOMHBIX OpOUTasIel, G- U T-
cBs3u. OnuHapHas, ABOMHas M TpoiuHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJIEKYJAX
opranundeckux peuects. IloHsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie u JIeKTpoduie.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaYE€HNUE TEOPUN CTPOEHUSI OPraHUYECKUX COEIUHEHUM.
MonexynsipHeie u CTPYKTypHBIe (Qopmynbl. CTpyKTypHBIE (DOPMYIBI pPa3IUYHBIX BHIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MONEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[Ipencrasnenne o kiaccuukanuu opraHndeckux Bemects. [lonsaTre o GyHKIMOHATBEHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OTJIEIbHBIX NIPEACTABUTENICH.

OcobenHoctn W kinaccuukauus — opraHmdeckux — peakuumid.  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMU B OPraHUUECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUI: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO IPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB IpU HarpeBaHuu (IJIaBieHHe, OOyrIMBaHWE U TOpPEHHe),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psj ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOIEKYJ alKaHOB, Sp -THOPHMAM3AIUS ATOMHBIX
opOuTaneit yriepoaa, 6-cBsi3b. OU3HUEeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
paZvKaJIbHOTO 3aMEIICHHUS.

Haxoxnaenue B npupoae. CriocoOrbl 1ojyueHus U IpUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHUYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. 'oMmonorudeckuii psja alkeHoB, 0011as GopMyiia, HOMEHKIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHME MOJEKYJ AalKeHOB, Sp’-TMOpPUAM3AllMsA ATOMHBIX opOuTaneii
yriepoja, o- u n-cBsizu. CTpyKTypHast U TeoMeTpuueckast (Iuc-TpaHc-) nzoMepus. Ouznueckue
CBOICTBa aJKEHOB. XMMHYECKHE CBOMCTBA: DPEAKIUHU IPUCOEAUHEHMS, 3aMEIICHHUS B O-
MIOJIOXKEHUE TpU JBOWHON CBS3M, NOJMMeEpU3aluu U okucieHus. [IpaBuio MapkOBHHMKOBA.
KavecTBeHHbBIE peakIuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS M IPUMEHEHHE aITKEHOB.

Ankaguensl.  Knmaccudukanms — ankaaueHoB  (CONpsKEHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganusvie). OCOOEHHOCTH AIEKTPOHHOT'O CTPOSHUS U XUMHUECKUX CBOMCTB COMPSKEHHBIX
nueHoB, 1,2- u 1,4-npucoegunenue. [lommmepusarus conpsk€HHBIX TUEHOB. CHOCOOBI
MIOJIyYEHUS U IPUMEHEHHUE aJIKaJUECHOB.
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Anxunbl. 'oMonornyeckuii psia alkuHOB, oOmIas GopMmyia, HOMEHKIATypa U U30MEPHSL.
OJEeKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKMHOB, SP-TMOpHIM3alUsl aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IIPUCOEAVHEHN, NUMEPU3aluid U TPUMEpPU3aLuH, OKUCICHU. KHCIOTHBIE CBOMCTBA AJIKMHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
IIOJIy4EHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30Ia.
dwusnuecKkue CBOICTBa apeHOB. XMMHUYECKHE CBOICTBa OEH30Jla M €ro IOMOJIOTOB: PEaKIUU
3aMeIleHUs] B OEH30JIbHOM KOJIBLIE U YIJICBOJOPOJHOM pajJMKaje, pPEeakLUu MPHUCOEIUHEHHUS,
OKHCIICHHE TOMOJIOToB OeH3ouna. [IpencraBienue 06 OpUEHTUPYIOLIEM JACHCTBUU 3aMECTUTEIICH B
OCH30JIbHOM KOJIbIIE Ha IPHUMEpPE AIKHIBHBIX PaJAMKalOB, KapOOKCUIIBHOM, I'MIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tomumepusanus ctuposa. CriocoObl MoJTydyeHHs U IPUMEHEHUE apOMaTUYECKUX YIIIEBOJIOPOJIOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

OJNEKTPOHHOE CTPOEHUE TaJIOreHIIPOM3BOAHBIX YIVIEBOAOPONOB. Peaknuu 3ameleHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHUPTOBOIO  pacTBopa IEnouu. Bzammonelicteue
JUTaJIOTEHAJIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Vcnonb30BaHue TraJoOreHIpPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W IpU CHHTE3€
OpraHMYECKUX BEILECTB.

OKCHIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMS BEIIECTB M MX IPEBPALLEHUN: H3Yy4YEHHE
(¢u3nYECKUX CBOMCTB YIIIEBOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEaKIUil YIII€BOI0POIOB
pa3IMYHbIX KiaccoB (oOeclBeunBaHWE OPOMHONW WM HMOJHOW BOJBI, pacTBOpa IepMaHraHara
KaJIns, B3aUMOJICUCTBHUE alleTUIIEHAa C aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yriepoja M BOJOpPOJa B OPraHMYECKHX BEIIECTBaX, MOJIY4YEHHE HTUJICHA U
W3y4eHUE €ro CBOMCTB, O3HakomiieHHe ¢ KoJulekiusamu «Hedts» m «VYromwsy», ¢ obpazmamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBl, MOJCIMPOBAHHE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOT€HIIPOU3BO/IHBIX YIJIEBOJOPO/IOB.

Kucaopoacoaepxamme opranndecKkue CoeIMHEHHUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHE MOJeKysl (Ha MpUMepe MeTaHoja U
sTanona). 'omonornueckuii psa, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCU(pUKaIIUSL.
@®uznyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MeXay
MOJIEKYJIAMH CIIUPTOB. XMMHUECKNE CBOMCTBA: PEAKIINY 3aMEILIEHUS, IeTHIpaTallui, OKUCIEHUS,
B3aMMOJICICTBHE C OPraHUYECKUMHU U HEOpraHUYeCKUMHU KucioTaMu. KauecTBeHHas peakius Ha
OJTHOATOMHBIE CNUPTHL. JleHCTBHE 3TaHONAa W METaHOoJa Ha OpraHu3M uenoBeka. CrocoObl
MOJIyYEHUs U PUMEHEHHE OJHOATOMHBIX CITIUPTOB.

[Tpoctbie 3¢upbl, HOMeHKIaTypa 1 nuzomepusi. OcCOOEHHOCTH (PUBNYECKUX M XMMUYECKHX
CBOMCTB.

MHoOroaTOMHbIE CHOUPTHI — ATWIEHIVIMKOIb W INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJAEHWCTBHE C OPraHUYECKUMH U HEOPTaHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEaKLUsl Ha MHOTOAaTOMHBIE cUpThl. [IpencraBienne o MexaHu3sMe
peaknuii HykieohuIbHOTO 3aMenieHus. JlelicTBre Ha oprannu3M 4enoBeka. CrocoObl MoTydeHus
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYIbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JBHOTO Spa.
O®usnueckue cpoiictBa (heHoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE
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peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMyYeHUS W MpUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJa.

KapOoHuIbHBIE COCNMHEHHS — QIbJCTUABI M KETOHBL. IJIEKTPOHHOE CTPOCHHUE
KapOOHMIIBHOM Trpymnmnbl. ['oMonoruueckue psijipl alblerUA0B U KETOHOB, oOmias ¢opmyina,
M30MEpPUS M HOMEHKJIarypa. PU3MyUecKue CBOMCTBA ajbJETMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mnpucoeauHeHns. OKHCIEHUE albJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbiaeruipl. CrocoObl MONyuYeHHUs U MPUMEHEHHUE albJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE TIpeelibHbIE KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepuss u HoMmeHkinartypa. Du3nuecKkue CBOMCTBA OJHOOCHOBHBIX
npeaenbHBIX KapOOHOBBIX KUCIOT. BOOpoIHBIE CBS3M MEXTy MOJIEKYIaMU KapOOHOBBIX KUCIIOT.
XUMHUYECKHE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEaKIMsl 3TepU(UKALUM, PEAKLUU C y4acTHEM
YIIAEBOMOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MypaBbHHOW KHCIOTHL. [loHsTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHMCIOT — CIOXHBIX 3¢upax. MHOrooGpasue kapOOHOBBIX KUCIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, AUKapOOHOBBIX
KUCJIOT, THAPOKCUKAPOOHOBBIX KuCIOT. [IpencraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
HOJIy4EeHHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxunbie >¢upsl. 'oMonorndeckuii psa, odmas Ghopmyina, H3oMepus ¥ HOMEHKJIATypa.
Pusnyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHOM Cpele.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THAPOIHU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COAECPIKALINX OCTATKH HEMPEIeNIbHBIX )KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBb11a Kak coJi BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmass xapakTepucTuka yrieBonoB. Kiaccudukamus yrieBogoB (MOHO-, AU- U
nojucaxapuabl). MoHocaxapuabl: TIOKO03a, (pPyKTO3a, TajakTos3a, pubo3a, Ae30KkcupuOo3a.
®dusnueckue CBOWCTBA M HaXOXkAeHUe B Ipupoae. PoTocnHTe3. XMMUYECKUE CBOKWCTBA TIIFOKO3bI:
PEAKIMHU C yYaCTHEM CIIUPTOBBIX U aJIbJETHIHOM IPYII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpOKEHHE.
[TprMeHeHue TIII0KO03Bbl, €€ 3HaUeHHE B KU3HEAEATEIbHOCTH OpraHn3ma. Jlucaxapuipl: caxaposa,
MaJbTO3a M JaKTo3a. BoccTaHaBIMBaromue U HEBOCCTAHABIMBAIOUIME AMcaxapuiabl. I'naponus
nucaxapuioB. Haxoxaenue B npupone u npumeHenue. [lonucaxapuapl: Kpaxmai, TJIMKOTEH U
nemnono3a. CTpoeHHEe MaKpOMOJIEKYJ KpaxMmana, TIUMKOreHa M Leunronossl. dusnueckue
CBOICTBa Kpaxmalia U LIeJUII0JIO3bl. XMMHUYECKHE CBOMCTBA KpaxMaia: TUApPOJIN3, KaueCTBEHHAs
peakuus ¢ HMOAOM. XHUMHYECKHE CBOMCTBA LEIJIIONO3bl: THJIPOIN3, MOJIydeHue 3(upos
1esuTr010361. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIA MIENK).

OKCIEpUMEHTAJIBHBIE METOJbl M3YUEHUS BELIECTB M MX IPEBPALLEHUI: PaCTBOPUMOCTH
Pa3IUYHBIX COIUPTOB B BOJIE, B3aUMO/IEHCTBUE 3TAHOJA C HATPUEM, OKHUCIIEHHE ITHIIOBOTO CIIUPTa
B QJIBJETHU]] HA PACKAIEHHON MEIHOW IPOBOJIOKE, OKHCIEHHE STHJIOBOTO CIHPTA JUXPOMATOM
KaJus (BO3MOKHO HCIIOJIb30BaHUE BHAEOMATepHaoB), KaUeCTBEHHbIE PEAKIIUN Ha allbJeTU b (C
runpokcugoM nuammuHcepedpa(l) u  ruppokcugom wmenu(Il)), peakmus rimnepuHa
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa TJ0K03bl ¢ ruapokcuaom meau(ll), BzaumoneiicTBue Kpaxmajia ¢ MOAOM, pelIeHHE
AKCIIEPUMEHTAJIbHBIX 3aj1a4 1o TeMaM «CrupThl U GpeHomnbl», «KapooHoBbie kucioTel. ClioKHbIE

3pUPBD».
A30Tcofiepkalue OpraHnyeckue coeIMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOJAHBIE aMMuaka. Kiaccudukanus amMHHOB:

annpaTHIECKUe U apOMaTHIYECKUE; IEPBUYHbBIE, BTOPUYHBIC B TpeTU4YHbIe. CTpOEHNE MOJIEKYII,
obmras ¢opMyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XUMHUYECKOE CBOICTBA
annpaTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHE, B3aMMOJICHCTBHE TMEPBUYHBIX
aMUHOB C a30THCTOH KucioToi. CoJn alKuIaMMOHUS.
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AHUIMH — IPEICTaBUTENb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHWInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMIIMHA.
KavectBennsle peakuuu Ha aHWiauH. CrocoObl MONYyYEHUS W TNPUMEHEHHE anupaTHYECKUX
amMHHOB. [losyueHne aHWwIMHA U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u uzomepus. OTaelbHbIE IPEACTABUTENN 0-AMUHOKHUCIIOT:
[JIALMH, anaHuH. PU3n4ecKre CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX COCTMHEHUH, peaKis MOJUKOHICHCAUU, 00pa30BaHUE MENTHIHON
cBsA3M. buonornueckoe 3Ha4yeHHEe aMUHOKUCIIOT. CUHTE3 U TMAPOJIN3 MENTHIOB.

Benku kak npupoansie nonumepsl. [lepBuyHas, BTopudHas U TPETUUHAS CTPYKTYpa OSJIKOB.
XUMHUECKHe CBOICTBA OENIKOB: THAPOJIN3, IeHaTypalysl, KAYeCTBEHHbIE PEaKIIUK Ha OEIIKH.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pacTBOPEHUE
0enKoB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, IL[BETHbIE pEaKMM Ha OEJKU, pellieHue
AKCIEPUMEHTAJIbHBIX 33a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHUS» U
«Pacno3HaBaHMe OPraHUYECKUX COECOUHEHUID.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHsAs MOJIeKyaspHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IIOJIMMEPHU3ALUs U TOJIMKOHICHCALINS.

[Tonmumepuble MaTtepuansl. [nactmaccsl (MONIUATUIIEH, TOIUIPOIIIEH, TOJIMBUHUIXIIOPU,
HOJUCTUPOJI, HOTUMETHIMETaKpUIaT, MOJIMKapOOHAThI, MOJUATUICHTepedTaIaT). Y TUIAN3alUs U
nepepaboTKa IIacTUKa.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BosokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKUE (KalpOH U JIaBCaH).

[Tonumeps! ciennanbHOro Ha3HauYeHUs (TeQIIOH, KeBIap, 3JIEKTPONPOBOASIINE TOJTUMEDHI,
OunopasznaraeMble OJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEeHUE
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeMe «Pacrno3HaBaHue IIACTMAcC U BOJIOKOH).

Pacuérnrie 3amaun.

Haxoxxnenue MosiekynsipHOH (hopMysibl OpraHUYECKOr0 COETUHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
CoeMHEHUs 1o Macce (00bEMY) MPOTYKTOB CrOPaHUs, [0 KOJMYECTBY BellecTBa (Macce, 00bEMY)
IPOAYKTOB pEaKUUU W/WIK HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (HOpMYJIbI
OpPraHMYECKOTO BEIEeCTBA HAa OCHOBE €ro XMMHUYECKHMX CBONCTB MJIM CIIOCOOOB MOJIYy4YEeHHS,
OIpeIeNeHUE A0JIU BBIX0JA IPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3YYEHHHM OpraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHSTUN, IPUHATHIX B OTJEIbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO IHKJIA.

OOue ecTeCTBEHHO-HAay4YHbIE TMOHATHUS: SIBJICHHE, HAy4HBIH (PakT, rumoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJeHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICIINPOBAHUE.

®dusnka: marepus, aTroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3UYECKUE BEIWUYMHBI,
€UHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.

Buonorus: xinerka, opranusm, ’KocucTema, ouocepa, MeTabosn3M, HACIEeICTBEHHOCTD,
aBTOTPO(HBIA W TETepOTPO(HBIA THUI TUTaHUA, OpoxkeHUEe, (POTOCHHTE3, JbIXaHUE, OCNKH,
YTJIEBOBI, XKUPHI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: nonesHsle HCKONAaeMbI€, TOIUIUBO.
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TexHomorus: MUIICBBIC NPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IMUTAHUSA, MOKOIIIUEC CPCACTBA,
MaTC€pHraJibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX sjiep. XUMHUUECKU AeMeHT. M3oTonbl. CTpoeHHe IEKTPOHHBIX
000JI04YE€K aTOMOB, KBAHTOBBIE YHUCJIA. DHEPreTUYECKUE YPOBHM U MOAYPOBHU. ATOMHBIE
opbutamu. Knaccudpukamus XMMUYECKUX JJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
DJIGKTPOHOB TI0 aTOMHBIM OpOWTANSAM. DJIEKTPOHHBIE KOHQUTYpAIlMH AaTOMOB JJIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHHUU, DIIEKTPOHHbBIC
KOH(UTYpAIMA HOHOB. DIEKTPOOTPUIIATEIIEHOCTD.

[lepuonnueckuii 3akoH u Ilepuogmueckas cucrema xumuueckux »saemeHtoB JI..
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBl XUMHUYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBHIX M CIOXXHBIX BEHIECTB MO TPYIIaM U
nepuoaM. 3HaueHue nepuoandeckoro 3akona /.M. Mennaeneesa.

Xumuyeckasi CBsI3b. BUIbl XMUMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJIMYeCcKasl.
MexaHu3mbl 00pa3oBaHMs KOBAJICHTHOW CBSI3U: OOMEHHBIN 1 TOHOPHO-AaKIIENTOPHBIN. DHEPrus U
JIMHA CBs3U. 10N pHOCTB, HAIPABICHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOM CBs3U. KpaTHbie
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIpHbIE B3aUMOACHCTBUS.

BasieHTHOCTP W BaJieHTHBIE BO3MOXXHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C MX T€OMETPHUYECKUM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUH SJIEMEHTOB BTOPOIO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMILJIEKCOOOpa3oBaTeNib, JUTAH/Abl. 3HAYe€HHWE KOMIUIEKCHBIX coeauHeHud. [loHsitue o
KOOPJIMHALIMOHHON XUMUH.

BemectBa MOJIEKyISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUSA. THIBI KPUCTAUTHUYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitne o nucnepcHbIX cuctemax. MictunHbie pacTBOpbl. [IpeacTaBieHne 0 KOJITOUIHBIX
pactBopax. CrmocoObl BbIpaKEHHsI KOHIICHTpAIIMH pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTtBope, MOJspHas  KOHILEHTpanus. HacelllleHHble W HEHACHIIICHHBIE  PacTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparst.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEHISCTB. TpHUBUAIBHBIC HA3BAHHS
OT/IENIbHBIX MPEJCTAaBUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS SHEPTUU MPU XUMUUYECKHUX
peaknmsx. TernoBsie 3QPEKTH XUMHUECKUX peakuil. TepMOXuMHUYEeCKrne ypaBHCHHUS.

CKOpOCTh XUMHUYECKOW PeaKIy, €€ 3aBUCUMOCTh OT Pa3IUMyHBIX (pakTopoB. 'oMOreHHBIE
Y TeTeporeHHbIe peaknnu. KaTanmus u karaan3aTtopsl.

OO0patuMbie 1 HeOOpaTUMBIE peakIui. XUMU4ecKkoe paBHOBecHe. KoHcTaHTa XUMHUYECKOTO
paBHOBecus. DaKTOPHI, BIUSIONINE HA IMOJOKEHUE XUMHUYECKOTO PABHOBECHS: TEMIIEpaTypa,
JIaBJIEHUE U KOHLIEHTPAIMU BELIECTB, yuyacTByomux B peakuuu. [Ipunnun Jle Hlatense.

OnekTponuTudeckass auccornuarusa. CuwibHbIe ©  cladbie  d7eKTponuThl. CTerneHb
nuccormanuu. Cpefga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHasl, 1IenouyHas. BogopoaHbii
nokazatenb (pH) pactBopa. 'maponus coneit. Peakiiuu nonnoro oOMeHa.

OKHMCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTAHOBUTENb. [Iporecchl OKHCIEHHMs] W BOCCTAHOBJICHUsS. BakHEWIMe OKUCIUTENIH U
BOCCTaHOBUTENH. METOJI 3JIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.
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OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEILECTB M HUX IPEBPAIICHUN: Ppa3JIOKEHHE
MEPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpPa, MOJEIN KPUCTAUIMYECKUX PEIIETOK,
IOPOBEICHUE pEAaKIUH MOHHOTO OOMEHa, OIpeaesieHHe Cpeabl pacTBOPOB C IOMOUIBIO
WHAUKATOPOB, U3yYCHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOH peakiuu 1
M10JIO’)KEHNE XUMUUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxenune HemerawioB B Ilepuoanueckoil cucreMe XuMUYeCcKHX 3ieMeHtos [I.1.
MenpeneeBa U OCOOCHHOCTH CTPOCHHS HMX aToMoB. (DU3NYECKHME CBOICTBA HEMETaJUIOB.
AmToTponusl HEMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyuyenue, pusuueckre U XMMUYECKHE CBOWCTBA: PEaKIMU C METaUIaMU U
HEMETaJNIAMH, BOCCTAaHOBUTEJbHBIE CBOUCTBA. [ MapHabl. TONIIMBHBIEC 3JIEMEHTBHI.

["anorensl. Haxoxzaenue B mpupoje, crnocoObl moiaydeHus, GU3NYecKue U XUMHYECKUe
cBoiicTBa. ['asioreHoBOnOpOABl. BakHeNIMe KHUCIOPOACOAEPIKALIUE COCIUHEHUS TaJIOrEHOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs TaloreHoB. [IprMeHeHre rajloreHoB 1 ux
COCIMHEHU.

Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJTYYEHUS KHCIOPOJA.
®uznyeckue 1 XMMUYECKUE CBOMCTBA U IPUMEHEHNE KUCIOPOoaa U 030HA. OKCUBI U IEPOKCHIBI.

Cepa. HaxoxxneHume B MpuUpoOJe, CIOCOOBI MONYy4YeHUS, (U3MUECKHE U XHUMHUYECKHE
cBoiictBa. CepoBomopon, cynbhuasl. Oxkcua cepsi(IV), oxcun cepui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOMl KucioThl. [IpumeHeHue cepbl U e€
COCIMHEHU.

A3zor. Haxoxknenue B mpupojie, crnocoObl MOMydeHHs, (PU3MYecKHe U XUMHYECKHE
cBoiictBa. AMMMaKk, HUTpuAbL. OKcuabl a3oTa. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a30Ta M €ro coequHEeHH. A30THbBIE
ya00peHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIY4YEeHHUs, (PU3UUYECKHE M XUMHUECKUE
cBoricTBa. Dochuast u pochun. Oxcuasl hochopa, hochopHas kuciaora u e€ conu. [Ipumenenue
dochopa u ero coenunenuit. @ochopHsie yaoOopeHUs.

VYrnepon, HaxoxAeHHUE B TMpupoje. AJUIOTponHble Moaudukanuu. DPuznueckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yraepona(ll), oxcun
yraepoaa(IV), yroiapHas kucinora u €€ conu. AKTUBUPOBAaHHBIN yroib, agcopOuus. OysuiepeHsl,
rpadeH, yriepoaHble HAaHOTpYOKu. [IpuMeHeHne MpoCcThIX BEIECTB, 00pa30BaHHbBIX YIJIEPOJIOM,
Y €r0 COeTMHEHUH.

Kpemuuii. Haxoxxnenue B mpupope, crnocoObl MOdTydeHus, (pu3ndeckue U XUMHUYECKue
cBoiictBa. Okcun kpemuus(1V), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHHUS U €ro
coenquHeHnil. CTEKIO0, €ro MOoJIy4eHHE, BUABI CTEKIIA.

[Tonoxenune meramwios B [leproanyeckoit cucreMe XUMHUYECKHUX IeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBAa METAIJIOB.
[IpumeHeHne MeTaiIoB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

DIEKTPOXUMHUECKUH psijl HANpsDKEHU MeTayuioB. O01ue crnocoObl MoMyYeHHsI METaLIOB:
TUAPOMETAJUTYprisi, MUPOMETAIUTYPrusi, dNeKTpoMeTatyprus. [IoHsTHE 0 KOPPO3UU METAILIOB.
Crioco6b!I 3a1UTHl OT KOPPO3UH.

O6mas xapakrepuctuka MmetamuioB [A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHYECKHX
aneMeHToB. Hatpuii u kanuil: nonydenue, pu3nuecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Obmas xapakrepuctuka metauioB IIA-rpynmsl Ilepuonndeckoil cucteMbl XMMUYECKUX
arIeMeHTOB. Maruuii v Kanpuil: noiaydenue, (pu3nueckre U XUMUYECKUe CBOWCTBA, IPUMEHEHNE
IPOCTHIX BEIIECTB U UX coeqUHEHUH. JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHHUS!.

AnOMUHUI: ToNydyeHue, GU3NYECKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOro
BEIIECTBA M €ro coeAuHeHuil. AM(OTEpHbIE CBOICTBa OKCHIA M THUAPOKCHIA ATIOMHUHHMA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSI.
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OOmast xapakTepucTuka MeTalioB moOo4HbiX mnoxarpymm (B-rpymm) Ilepuoanyeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHur. OKCUIbI U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbl U ITUXPOMATHI, KX OKHUCIUTEIHHBIC CBOWCTBA.
ITony4yeHnue U npUMEHEHUE XpoMma.

®u3nueckue MW XHMMHYECKHE CBOMCTBA MapraHiia M €ro CoeIMHEeHHH. Baxueinmme
coenunenus: mapranna(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

du3nueckue 1 XUMUYECKHUE CBOMCTBA XKeJle3a U ero coeAnHeHu. OKCUabl, THAPOKCUIIBI U
cosmm xkene3a(ll) u xeneza(Ill). [lonydenne u npuMeHEHHE Keje3a U €ro CIJIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeruHeHuil. [lonyyenne u npumeHenmne
MeIU U €€ COCTMHEHUM.

[{usK: monmy4yenue, GpU3NYECKHe U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBOHCTBA OKCHA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero coeAMHEHU M.

DKCTIepUMEHTAIBHBIC METO/IBI H3yUCHHS BEIIECTB M UX IMPEBPAICHUI: H3ydeHUE 00pa3IoB
HEMETAIUIOB, TOpeHue cepul, docdopa, Keneza, MarHus B KUCIOPOE, U3YUYECHHE KOJJICKIIUU
«MeTtaiiel ¥ CIUTaBbD», B3aUMOJICHCTBUE IIEIOYHBIX U IIEIOYHO3EMENIBHBIX METAJUIOB C BOJOU
(BO3MOYKHO MCITIOJIb30BaHKE BUIEOMATEPHUATIOB), B3aUMO/ICICTBHE IMHKA U XKelle3a C PACTBOPAMHU
KHCJIOT W IIEJOYeH, KaueCTBEHHbIC PEaKIIMM HAa HEOPraHWYECKUE aHMOHBI, KATUOH BOJOpPOIa U
KaTHOHBI METAJUIOB, B3aUMOJECHCTBUE TMIPOKCUIOB AIIFOMUHHUS U IIUHKA C paCTBOPaMU KHUCIIOT U
IeJI0YEH, pellIeHre SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «[ asorens», «Cepa u e€ coeTuHeHUs»,
«A30T u Qochop U ux coenuHeHUs», «MeTamlbl TJIABHBIX NOArPYyNI», «MeTamibl MoO0YHBIX
MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumuu B oOecrieueHUH yCTOMYMBOTO Pa3BUTHS desloBeuecTBa. [loHsATHE 0 HAYUHBIX
METO/1aX MO3HAHUS U METOAOJIOTUH HAYYHOTO HCclieJoBaHus. HayuHble MPUHIUITBI OpraHU3alun
XUMHUYECKOTO TIPOU3BOACTBA. [IpOMBINIUICHHBIE CITOCOOBI MONYYSHHUS] BaXKHEHIINX BEIIECTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOW KHUCIOTHI, MeTaHola). [IpoMbIlUIeHHBIE CIOCOOBI
MOJTYYECHHUSI METAJUIOB M CIUIABOB. XMMHYECKOE 3arpsA3HEHHE OKPYXKAIOUIEH Cpelbl U €ro
nocneAcTBus. Poib XuMun B o0ecrieueHUN SHEPTeTUIECKON OE30MacHOCTH.

Xumusi ¥ 370pOoBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuna MCHOIB30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XuUMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMuu B oOecrieYeHUN
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. beitoBas xumwus. [IpaBumiia 6e3omacHOro
MCIIOJIb30BaHUs IIPEMapaToB OBITOBOM XMMHUH B MIOBCEAHEBHOMN KH3HU.

XuUMHS B CTPOUTETHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTEPHAIIBI (IIEMEHT, OETOH).

XuMHus B CENbCKOM X03siiicTBe. OpraHuYecKrue 1 MUHEPAIbHbBIE YI0OPEHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTePUaIbl, KPACKH, CTEKIIO0, KepaMuka. MaTepuasl s
ANeKTpoHUKU. HaHOTeXHOMOr UK.

Pacuérnrie 3amaun.

Pacuérel: Macchl BemecTBa ik 00bEMa ra3oB M0 M3BECTHOMY KOJIMUYECTBY BEIIECTBa, Macce
Wi 00BEMY ONHOTO W3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CITH OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKkluHu, €cly OJHO M3 BEIIECTB JAHO B BHJE pacTBOpa C
OIPENEIEHHONM MAacCOBOM JOJIEH PACTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM MU MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJA MPOIYKTAa PEAKIUH OT TEOPETHUYECCKH
BO3MOYKHOTO.

MexnpenMeTHbIE CBS3H.
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Peanuzanus MeXnpeaMeTHBIX CBS3€H MpHU U3y4eHUU OOIIeld M HEOPraHWYeCKOH XUMHUU B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHbBIX MOHATHIH,
TaK YU MOHATHUU, IPUHATBHIX B OTACIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01e ecTeCTBEHHO-HAay4YHblE IOHATHUSA: SIBJICHUE, HAy4HbIH (DakT, rumoresa, Teopus,
3aKOH, AaHaJIM3, CHHTE3, KJIacCu(UKaAIMsi, I[EePUOJUYHOCTb, HAOMIOJCHNUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJIEIIb, MOJCINPOBAHHUE.

®dusuka: marepus, MUKPOMHUDP, MAKpOMHUD, aTOM, DJEKTPOH, IIPOTOH, HEHUTPOH, HWOH,
U30TOIBbl, PaAMOaKTUBHOCTb, MOJIEKYJA, SHEPreTUUECKUl YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEILECTBA, UICAIbHBIN ra3, GU3NYeCKUe BEIMUUHBI, €TMHUIIBI U3MEPECHHUS,
CKOPOCTb, JHEPIHUs, Macca.

buonorusa: kmerka, opraHusM, 3KOocHCTeMa, Ouocdepa, MeTaboiaM3M, MaKpo- U
MHUKPOAJIEMEHTBI, O€NKH, KUPbI, YIJIEBOAbI, HYKJIEUHOBBIC KHCIOTBI, ()EPMEHTHI, FOPMOHBI,
KPYTOBOPOT BEILLECTB U ITIOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHepaiibl, FOpHbIE OPO/IbI, IOJIE3HBIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHOoJIorus: XUMHUYECKasi IPOMBIIUICHHOCTh, METAJLUIYprus, CTPOUTEIbHBIE MAaTEPUAIIbI,
CEJIbCKOXO035ICTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IIPOMBILIIEHHOCTb, IIPOU3BOJCTBO KOCMETHYECKUX IIpenaparos, IIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€pPUAJIOB, 3JIEKTPOHHAS IIPOMBILUIEHHOCTb, HAHOTEXHOJIOTUH.
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INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
Pe3yIbTaTOB OCBOCHHUS MPeIMETa « XUMHs» Ha YPOBHE CPETHETO 00IIEro 00pa3oBaHusl BbIICICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYaIOIIMMHUCA  POCCHUHCKOM  Ipa)kIaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEIIECHHUIO;
HaJIM4YUME MOTHUBAlMM K  OOYYEHHMIO; TOTOBHOCTH UM  CIOCOOHOCTh  OOyYaromuxcs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TIOBEACHUS; HAIUYHE
MIPABOCO3HAHUS, SKOJOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KM3HEHHbIE
IUIaHBI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeAaMeTa «XHUMHUS» OTPaKalT CPOPMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30oBaTeNbHO 1eATEIbHOCTH.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT cPOpMHUPOBAHHOCTH
OTIbITA [MO3HABATENIBHON U MPAKTHUUYECKOM NEATEIHHOCTH 00YYaIOIIMXCS B MPOIECCe peanu3alnun
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHUA 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, yBaXKEHUS K
3aKOHY U IIPaBONOPAJIKY;

IIPEJICTAaBICHUSI O COLMAJIbHBIX HOpPMax M IIpaBWJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TFOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITEIbHOCTU IPU CO3/1aHUU Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M ITO3HABATENIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUSI, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOH NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

yBa)KEHHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPUHM U TMPAKTHUECKOTO MPUIIOKEHUS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pEe3ylbTaT JJUTENIbHbIX HAOIIOJACHUMH,
KPOINOTJIMBBIX SKCIIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

UHTEpeca M TI03HABaTEIbHBIX MOTHBOB B IMIOJIYYEHHH M MOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMUUECKUMU SIBICHUSMU, U TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE IOBEJCHHE W MOCTYNKH CBOMX TOBApHUINEH C MO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM U C Y4ETOM OCO3HAHUS NOCIEACTBUNA OCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHMs LEHHOCTeH 3J0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOUTIO/IEHHsT TIPaBUI OE€30MacHOr0 OOpalleHusl ¢ BEIIeCTBAMHM B OBITY, MOBCEIHEBHOMN
KHU3HU, B TPYJIOBOU JEATEIBHOCTH;

NOHMMAaHMUS IEHHOCTH TPAaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOTo
MOBE/ICHUS B CUTYaLUSAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MNPUBBIUEK (YHMOTPEOJIEHUS alKOTroJs,
HapKOTUKOB, KypEHUs);
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5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTrUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YaCTHE€ B pEIICHUH MPAKTUYECKUX 3a/1ad COLMAIbHOMN
HaNpaBJICHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPaKTUUECKOMY M3Y4YEHHIO MpOo(peccuil pasiMyHOro poja, B TOM UHUCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUI 110 XHUMUH;

YBa)KEHUs K TPYAY, JIOASIM TPYAa U pe3ysibTaTaM TPY10BOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHyaTbHOH TPACKTOPUH 00pa3oBaHus, Oyaymien
npodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOLICHUSI K MPUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHUMAaHHS TJI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
IPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATIBHOM Cpelibl;

0CO3HAHMSI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTHKECHUN XUMHH JIJISI PEIICHHsI BOIIPOCOB
PaLMOHATIBHOTO MPUPOIONOIb30BAHUS;

AKTUBHOTO HETIPHUATHUS JEHCTBUH, MPUHOCALINX BpEN OKPYXKAIOIIEH MPHUPOTHON Cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JICMCTBUN U NPENOTBPALLATD UX;

HAJIMYMS PA3BUTOTO SKOJOTHYECKOTO MBILIUIEHUS, SKOJOTHYECKOH KyJIbTYphl, OIBITA
NEeSITeTbHOCTH  OKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
[I03HABATEJbHOM, KOMMYHUKAaTUBHON M COLIMAJIbHOMN MPaKTUKE, CTIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DAa3BUTHS HAyKH U
00I11eCTBEHHOM MPaKTHKY;

NOHMMaHHS CHEeNU(UKA XUMHH KaK HayKH, OCO3HaHHA €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpy KarolieM
MHUpE KaKk O €IWHCTBE NMPUPOJIBI M YeJOBEKa, B MO3HAHMHM NPUPOIHBIX 3aKOHOMEPHOCTEH W
pelLeHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIS COBPEMEHHOM IUBWIM3AIUHU: B €€
TYMaHHCTUYECKON HaNpaBl€HHOCTH M BaXXHOM POJIM B CO3/IaHUM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpPHI, B pEIICHUH TII00aTbHBIX TPOOIEM YCTOMUMUBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHM  MEIHMIIMHBL,
00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/la U SKOJIOTHYECKH KOM(OPTHOM JKU3HM KaXKJOTO YIeHa
00111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAaHHS CYIIHOCTH METOJIOB TO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a W OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEr0 MHpa M MPOHCXOIIIMNX B HEM W3MEHEHHIA,
yMEHUSs Jie7aTh 000CHOBaHHbIE 3aKIFOUEHHUS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C IIEJIBIO TTOTYYEHUS IOCTOBEPHBIX BBHIBOJIOB,

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobieM
B PCATBHBIX )KU3HEHHBIX CUTYAIHIX;

MHTEpeca K MO3HAHUIO, HCCIIEJOBATENbCKOM 1eATeIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpa3oBaHHIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMH 1O XHMMHHU B COOTBETCTBHUM C >KU3HEHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSM TpY/la B Pa3IMYHbIX cepax npodecCHOHANbHOMN AeATeIbHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3yibTaThl OCBOCHHMS HPOTPAaMMBI MO XMMHU Ha YPOBHE CPEIHEro
o0miero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MeXTIpeAMETHBIC) OOLICHAYYHbIE TOHATHSI, OTPAXKAIOIINE IETOCTHOCTh HAYYHOW KapTUHBI MUpa
U crienru(UKy METOIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJIEHUE, MPOLECC, CUCTEMa, HAYYHBIH (aKkT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpyTHe);

yHUBEpCaJIbHbIE ~ ydeOHble  JAelcTBHsA  (TO3HABaTeNbHBIE,  KOMMYHUKAaTHBHBIC,
peryisaTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COIMAJIbHOM KOMITETEHIIMH 00YJaIOIINXCS;

CHOCOOHOCTh ~ OOYYAIOIIMXCS  HCIOJIb30BaTh ~ OCBOGHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33pDEHUYECKHE 3HAHHMS M YyHUBEpCAJIbHbIC y4YeOHbIC ACHCTBHS B IO3HABATEIbHOH U
COLIMAJIbHON IIPAKTHKE.

MeranpenMeTHsle pe3yJabTaThl OTPAXKAIOT OBJAJICHHE YHUBEPCAIBHBIMU y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

1) 6a30Bble JJOrMYecKHUe AeHCTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATH IMPOOJIEeMY, paccMaTpuBaTh &
BCECTOPOHHE;

ONpEAeATh LEIN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTUIKEHHUS,
COOTHOCUTD PE3yJIbTaThl ACITEILHOCTHU C TIOCTABJICHHBIMU IIEJISIMH;

UCIOJIb30BaTh IPU OCBOCHMM 3HAHUW MNPHUEMBI JIOTMUECKOTO MBILIUICHUS: BBIJCIATH
XapaKkTepHble NPU3HAKK TIOHATHMM W YCTaHaBIMBAaThb HUX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIME NOHSTHUS ISl OObSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIIacCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHiA;

YCTaHaBJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTHUECKUE PACCYXKJI€HUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B paCCMaTPUBAEMBIX SIBICHHUSAX, (OPMYJIMPOBATh BBIBOJBI U
3aKJIF0YEHHS;

IPUMEHSTh B IPOLECCE MO3HAHUS MCIOJIb3yEeMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MOJIeNH, TPe0Opa30BbIBATh MOAETIbHBIE MPE/ICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMmyna, ypaBHEHHE XHMHMUYECKON peakuud — TpU pelIeHud Y4eOHbIX
MIO3HABATEJIBHBIX U MPAKTUYECKUX 3aa4, IPUMEHSTh Ha3BaHHBIE MOJIETIbHBIC IPECTABICHUS [
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEILIECTB M XUMUYECKUX PEaKIUH.

2) 6a30BbIe HccCeI0BaTeIbCKHE 1eCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMS BEIIECTB M XUMUUYECKUX PEaKIUii;

dopMynupoBaTh LETM U 3aJayd  MCCIEJOBAHUSA, MCIIOIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIa/IETh HAaBBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEICHHS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOATEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHMUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENIbCKOM M TPOEKTHON JeATeNbHOCTH,
MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pELICHUS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHBIX METOAOB IT03HAHUS.

3) pabora ¢ ungopmanmeii:
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OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX HHGOpMAIMK (Hay4YHO-TOMYJspHAs
JUTEepaTypa XHMHUYECKOTO COACp)KaHWs, CIpPaBOYHBIE TOCOOMS, pecypchl VHTepHera),
aHATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM IPEACTABICHHUS, KDHTUYECKH OLICHUBATh
e€ TI0OCTOBEPHOCTh M HEMPOTUBOPECYHBOCTD;

dbopMynHupoBaTh 3ampoChl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI IMPH IOHCKE U O0TOOpe
uHpOpMann1, HeOOXOAMMOM IS BHITTOJIHEHHSI YUSOHBIX 3a71a4 ONMPEIeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3JINYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCIOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaILUei: TPUMEHATh MEXKIpEAMETHbIE ((U3NYEeCKUe M MaTeMaTHYSCKUE) 3HAKU U
CHUMBOJIBI, (popMyIiel, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAIHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBLIC y‘-leﬁl—[l)le aelcTBUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYXKIaeMOM TEeMbI B XOJI¢ TUAjIora H/WIU JTUCKYCCHUH,
BBICKA3bIBaTh UjieH, OPMYIUPOBATH CBOM MPEAIOKEHUS OTHOCUTENILHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATb C HpGSCHTaHI/Ief/i PE3YyIbTATOB MMO3HABATCIILHON ACATCIIBHOCTHU, IMOJIYYCHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUU XUMHYECKOIO
OKCIIEPUMEHTA, TMPAKTUYECKOW pabOThl 1O WCCIEIOBAHUIO CBOWMCTB HW3Y4YaeMBIX BEIIECTB,
peanu3alu y4eOHOro MpoekTa, u (opMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHA:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JNEATEIbHOCTb,
onpenenss €€ eI U 3aJa4d, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOJyYeHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMEBI MO XUMUU Ha YIIyOJI€HHOM YpPOBHE Ha
YPOBHE CpeHEro OoOIIero oOpa3oBaHUs BKIIOUAIOT crenuUyYecKre s y4eOHOro mpeaMera
«XuUMHs» HaydHbIE 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUU MO OCBOSHUIO, MHTEPIPETAINH U
HpeO6p330BaHI/IIO 3HaHI/II>'I, BUBI ACATCIBHOCTH IO MOJYYCHUIO HOBOI'O 3HAHUA W IPUMCEHCHUIO
3HAaHWA B Pa3MYHBIX YYEOHBIX CUTYallUsSX, a TaKKe B PEANbHBIX >KU3HEHHBIX CHUTYAIIMSX,
CBSI3aHHBIX C XUMHe. B mporpamMme 1Mo XuMnu NpeIMETHBIC PE3YJIBTAThI TPEACTABIICHEI 11O rOAaM
U3YYCHHUS.

10 KJIACC
[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTPaXaroT:
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c(OPMHPOBAHHOCTD MPEACTABICHUI: 0 MECTE M 3HAUEHUHU OPraHUYECKON XMMUHU B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00€CIIEYeHNN YCTOWYMBOIO Pa3BUTHUS YEI0BEYECTBA B PEIIEHUN
npo0JIeM KOJIOTUYECKOM, SHEPreTUYeCKONH M MHIIEBON 0e30MacHOCTH, B Pa3BUTHH MEIHIIMHBL,
CO3/IaHMM HOBBIX MaTe€pHajOB, HOBBIX MCTOYHHMKOB SHEPrHH, B 00ECHEUCHUM PallMOHAIBHOIO
IPUPOONOIB30BaHMUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YENIOBEKa, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHON Cpene;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUW, KOTOpas BKJIKOYACT: OCHOBOIIOJATrarolIue
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO M IEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBbIE
opOuTanu, OCHOBHOE U BO3OYKIEHHOE COCTOSHHUS aToma, HOpHIM3aIis aTOMHBIX OpOUTAaJeH,
WOH, MOJIEKYJa, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHUS, XMUMHUYECKas
CB$13b, MOJIb, MOJISIPHASI MAcca, MOJIAPHBIN 00BEM, YTIIEpOIHBIN CKeTeT, PyHKIMOHAIbHAS TPYIINA,
panukan, CTPYKTYpHble (GOpMynbl (pa3BEPHYTBIE, COKpALIEHHbIE, CKEJETHBIE), H30MEpUs
CTPYKTypHasi ¥ MPOCTPAHCTBEHHAs (T€OMETPUYECKasl, ONTHUYECKAsI), U30MEPBI, FTOMOJIOITMUECKUN
psifi, TOMOJIOTH, YIJIEBOJAOPOJBI, KUCIOPOA- M a30TCOACpKAIlUe OPraHU4eCKHE COEHUHECHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS; TEOPUH, 3aKOHBI
(mepuogmyeckuii 3akoH J[. . MenneneeBa, Teopus CTPOCHHS OpraHUYECKHX BemecTB A. M.
byrneposa, 3aKOH COXpaHEHMs MAcChl BELIECTB, 3aKOH COXPAaHEHMs U IIPEBPALLICHNS SJHEPTUH [IPU
XUMHUYECKHX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3bIK XMMUHU, MUPOBO33PEHUYECKHE
3HaHMUS, JIe)kKallMe B OCHOBE IMOHMMAHUS NMPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHMIA;
IIPEJCTaBICHUS. O MEXAaHU3Max XMMHUYECKUX DPEaKIUi, TEPMOJMHAMUYECKMX U KUHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U I'PYyII aTOMOB B MOJIEKYJax
(MHIOYKTUBHBIA U Me30MepHbIi 3¢ dexTsl, opuenTanTsl [ u Il pona); ¢pakromornueckue cBeaeHus
0 CBOMCTBaXx, COCTaBe, MOJIYYEHUH U O€3011aCHOM HCIOJIb30BAHUU BAKHEWUIIUX OPraHUYECKHUX
BEIIECTB B OBITY M IPAKTUYECKON JEATEIBHOCTH YEIOBEKa, OOLIMX Hay4YHbIX HPUHIUMIAX
XUMHYECKOT0 TIPOU3BOJICTBA (Ha MPUMEpE MPOU3BOJICTBA METAHOIIA, TIEpepadOTKU HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIE IPU3HAKH MOHATUH, yCTaHABIUBATb
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHN4YECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHUI:

MCIIOJIb30BaTh XMMHUYECKYK0 CUMBOJIMKY JUISI COCTABIEHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;

COCTaBJIATh YPABHEHMSI XUMUYECKUX PEAKIIMM U PACKPBIBATH UX CYIIHOCTH: OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX pPEaKLMi OCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3TUX pPeaKIUid,
peaknuii MOHHOro 0OMEHa MyTEM COCTABIICHUS UX MOJHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHHIA;

W3TOTaBIMBATh MOJEIM MOJIEKYJ OpPraHMYECKMX BEIIECTB JUI1 WIUIKOCTpPAlUU  HUX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHUI: yCTaHABINBATh MPUHAIJIEKHOCTh U3YYEHHBIX OPraHU4YEeCKUX
BEIIIECTB 0 MX COCTaBY M CTPOEHUIO K ONpEeAeNEHHOMY KJIacCy/TpyIIe COeJMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckoil HomeHknatype (IUPAC) u nmpuBoauTh TpUBHANIbHBIE HAa3BaHUS
JUISL OTAENBHBIX MPEICTaBUTENEH OPraHMUECKUX BEIIECTB (ITUIICH, alleTUIIeH, TOIYOJ, TIUIEpHUH,
ATUJIEHTIIMKOb, (peHoun, opMaabaeru, aleTanbIerus, alleToH, MypaBbiUHas KUCIO0Ta, YKCYCHast
KHCJIOTA, CTEApUHOBAs, OJIEMHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, IVIMLMH, aJlaHWH, MaJlbTo3a,
bpykTO3a, aHWJIMH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBA3M B OPraHUYECKUX
COeIMHEHUAX (KOBaJeHTHAas U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHWYECKHUX
BeuiecTB A. M. bytiepoBa st 00bsSCHEHUSI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QHU3NYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPECTABUTENEH Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILECTB!
AJIKaHOB, LHKJIOAJIKAHOB, AJIKCHOB, AJKaJMCHOB, AJKHMHOB, apOMAaTHYECKUX YIJIEBOIOPOAOB,
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CIHPTOB, AIBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXKHBIX 3()UPOB, KUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOA0OB (MOHO-, TU- U MOJIMCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO0 CBA3b MEXAY HHUMHU YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XMMHUYECKHX PEaKLUil ¢ UCIIO0Ib30BaHUEM CTPYKTYPHBIX (HOpMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CHOCOOHOCTM OPraHMYECKMX COEJIMHEHMH OT KPaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3HU (O- U T-CBA3M), B3aUMHOI'O BIMSHHUS aTOMOB U IPYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€pPHU30BaThb HCTOYHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, Yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHUE
IPOAYKTOB EpepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
IO3HAHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIIMPOBAHUM, SKCIIEpUMEHTE (pealbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHATH 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATb OCHOBHBIE  ONEpalMM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIEHHE, CHUCTEMAaTH3alHIO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€l — /17151 U3y4YEHUsl CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMIA;

c(OpMHUPOBAHHOCTh YMEHUI: BBISBIISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: IPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyram u
YPaBHEHHUSIM XUMHUYECKUX PEaKIMil C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBIL:
pacu€Thl M0 HAXOXKICHHUI0O XUMHYECKOW (POPMYIBI BEUIECTBA IO M3BECTHBIM MAaCCOBBIM OJSIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOPaHus, MJIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHUECKOM O0€30MacHOCTU MOCIEACTBUS OBITOBOM M MIPOM3BOJCTBEHHOM JAEATENbHOCTH
YEJIOBEKa, CBSI3aHHOM C TIepepabOTKON BEIIECTB, HCIOJIb30BAaTh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TIOJIyYe€HHE U N3yuYeHHE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIINU
YIII€BOIOPOAOB PA3IMYHBIX KJIACCOB U KUCIOPOACOAEPKAIINX OPIraHUYECKUX BEILECTB, pEIICHNE
HKCIEPUMEHTANIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPTaHMUECKUX BEIECTB) C COOJIIOJCHUEM MTPaBHII
Oe30macHOro oOpalieHus C BEHIeCTBAMM U JaOOPaTOpHBIM 000pYAOBaHHEM, (POPMYIHPOBATH
LeNlb  HMCCIEOBaHUs, TMPEACTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl OSKCIEPUMEHTA,
AQHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOnroAaTh IMpaBWila IKOJIOTUYECKU I1e1IeCO00pa3HOro MOBEIEHUs B ObITY M TPYJIOBOM
JESATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXAlOUIEW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAECWCTBUS HAa JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYEeCKHX BEIIECTB, MOHUMAas cMbIch nmokazareins [1/1K;

aHATM3UPOBaTh  I1E€JeCOO0Pa3HOCTh  MPUMEHEHHMS  OpraHWYeCKHX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILIEHUS PUCK-TI0/Ib3a;

c(OPMHPOBAHHOCTh YMEHMI: OCYLIECTBIATH IeJICHANPAaBICHHBIA IMOMCK XMMHUYECKOH
uH(pOpMalliK B pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uH(popmauuu, VHTepHET M Jpyrue), KPUTUUYECKH aHAIU3UPOBATh XHMUYECKYIO
uH(popmaruio, nepepadaTeiBaTh €€ W MCIOIB30BaTh B COOTBETCTBUU C TMOCTABICHHON y4eOHOMN

3aj1auei.
11 KUIACC
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[TpeameTrHbIe pe3yabTaThl OCBOEHUS Kypca «OO0I11as u HeopraHudeckast XUMUsD» OTPaKaloT:

c(OPMHUPOBAHHOCTb MPEJCTABICHUHI: O MaTEPUAILHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y II03HABAEMOCTH SIBJICHUU NIPUPOJIbI, O MECTE U 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAyK
u e€ poiau B 00ECIeYEeHUM YCTOWYMBOIO Pa3BUTHUS, B PEIIEHUH MPOOJIEM 3KOJIOIMYECKOM,
DHEPreTUYECKOM M THIIEBOW OE30MaCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuajoB,  HOBBIX  MCTOYHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAILHOI'O
IPUPOONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYIbTYyphl YENIOBEKa, a TAKKE
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHON CPEIE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJIATrArOLINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, JJIEKTPOHHAs: 000JI0YKa aToMa, S-

p-, d-aroMHBIE OpOMTaNM, OCHOBHOE M BO30YXKJIEHHOE COCTOSHHS aToMa, THOpUaM3anus

aTOMHBIX OpOuTaJIel, HMOH, MOJEKYJla, BaJEHTHOCTb, 3IEKTPOOTPHULIATEIBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOBQJIECHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMUYECKas peakUus, pacTBOp, MIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
NEKTPOJUTHUYECKAs  AUCCOLMALMSA, CTENEeHb JUCCOLMALMM, BOJOPOJHBIM  IIOKAa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XMMUYECKON peakiiy, CKOPOCTb XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpUsl DIIEKTPOJUTHUECKON
quccounuanuy, nepuonudeckuil 3akon /[[.JM. MenzaeneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHUS W NPEBPALICHUS YHEPTHM IIPU XMUMHYECKUX PEAKLMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI A3BIK XUMUH,
MHPOBO33PEHUYECKHNE 3HAHUs, JEXKAIlHe B OCHOBE ITOHUMAHUs INPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKHX SIBJICHUI; COBPEMEHHBIE PECTABICHUS O CTPOCHUH BELIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJIIDHOM M HaJAMOJIEKYJISIPHOM YPOBHSAX; NPEICTABICHUS O MEXAHM3Max XUMHUYECKHX
peakuuii, TEPMOJMHAMUYECKMX W KHHETUYECKUX 3aKOHOMEPHOCTSAX HX IPOTEKaHUs, O
XMMHYECKOM PAaBHOBECHH, PACTBOpPAX W JHCIEPCHBIX CHCTEMax; (PaKTOIOTHYECKHE CBEIEHUS O
CBOWCTBaX, COCTaBe, MOJyYEHUH U 0€30MacHOM HCIOJIb30BAHUU BaXKHEMIINX HEOPraHUYECKHX
BEUIECTB B OBITY M MPAaKTUUYECKOW JESITENbHOCTH 4YeJIOBEKa, OOLIMX HAYYHBIX TNPUHIUIAX
XUMHUYECKOTO TPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBISABIIATH XapaKTepHbIe MPU3HAKY NOHATUH, yCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIONB30BATh COOTBETCTBYIOIIME IOHATUSA NPU ONKMCAHUM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHSI MCIOJIb30BATh XUMHUYECKYIO CHUMBOJIMUKY JUISI COCTaBJICHUS
GopMyn BEHIECTB U YypaBHEHUN XHWMHUYECKUX PEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEIENSITh BAJIEGHTHOCTh U CTENIEHb OKUCIIEHUS XMMHYECKUX
HJIEMEHTOB B COEIMHEHMSX, BUJ XUMHYECKOH CBs3M (KOBaJIeHTHAas, MOHHAs, METaJUINYecKas,
BOJIOPOJIHAS ), TUIl KPUCTAUNINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHUS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKON pemeéTKH, OOMEHHBIN U TOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHH: KIAaCCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBY, XMMHMUYECKHE PEAKLUU IO PA3NMYHBIM INPU3HAKAM (UUCILy U COCTAaBY pEarupyromux
BEIIECTB, TEIUIOBOMY JS(QQEeKTy peaklud, H3MEHEHHUIO CTeNeHEell OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTaju3aTopa M JApYrue); cCaMOCTOSTEIbHO BbIOMPATh OCHOBAHUS U
KpUTEPUU 11 KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pPAacKphIBaTh CMBICH Tepuoaudeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (QYHKIINY;

c(OpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos Ilepuommueckon cucremst JI.H.
MenneneeBa, UCIONB3Yysl MOHATHS «IHEPTETUYECKUE YPOBHM», «IHEPIETUYECKUE IOLYPOBHUY,
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«s-, p-, d-aTOMHBIE OPOUTATINY, KOCHOBHOE U BO30YXIEHHOE YPHEPTETHUECKUE COCTOSIHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHUX 3JIEMEHTOB M UX COEIMHEHUH 1O
nepuonaM u rpynmnam Ilepuoguueckont cucremsl . M. MenneneeBa, BaJlCeHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTh YMEHUI: XapaKTEPU30BaTh (OMHICHIBATH) OOIIHE XUMHUUECKUE CBOWCTBA
BEUICCTB Pa3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYILECTBOBAHUE TIE€HETHYECKON CBS3H MEXIY
HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIbIO YPABHEHMHM COOTBETCTBYIOILUX XUMHYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuMii MOCPECTBOM COCTABIICHMSI 3JIEKTPOHHOIO OajlaHCa 3TUX peakUuil; peakuuii HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPAaLIEHHBIX HOHHBIX YpaBHEHHH; peakuuil
THJPOJIN3a; PeaKkUUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe TUAPOKCOKOMIUIEKCOB LUHKA U
ATIOMUHHUS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH HPOTEKaHHS XHUMHYECKHX
peakuuii ¢ y4y€TOM MX DHEPreTMUECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpOCTHU
XMMHUYECKON PEeaKLIMU B 3aBUCHUMOCTU OT Pa3IMuYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUs
XUMHYECKOI'0 PABHOBECHUS 110/ BIUSHUEM BHEIIHUX Bo3jaelcTBul (mpuHiun Jle llatense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTeprU30BaTh XMMUYECKHE PEAKLUH, JeKallue B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThL, aMMHakKa, OOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX TPOMU3BOJCTB; LEJIECOOOPa3HOCTh INPUMEHEHUS HEOPraHWYEeCKUX BEIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-T10J1b3A;

c(OPMHPOBAHHOCTb BJIa/ICHUS] CUCTEMON 3HaHUI O METOJaxX HAyYHOI'O IO3HAHUS SBICHUMN
IPUPO/Ibl — HAOIIOIEHNE, U3MEPEHNUE, MOICIIMPOBAHNE, SKCIIEPUMEHT (PEaIbHbIA U MBICIIEHHBIH ),
UCIIOJNB3YEMBIX B  €CTECTBEHHBIX HAayKaX, YMEHUS IpPUMEHATb OTH 3HAaHUA IIpU
HKCIEPUMEHTAJIbHOM MCCIEAOBAHUN BEIIECTB M JUId OOBSCHEHHS XHMHUYECKUX SIBICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIBHOCTH YEJI0BEKA U B IOBCEHEBHOM JKU3HH;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB s 0Oojiee OCO3HAHHOTO
MOHMMAaHHUS MaTEePUAIBLHOTO €JUHCTBA MUPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIb30BaHUEM MOHATHH «MaccoBast
JI0JIs1 BEILIECTBA B PACTBOPE» M «MOJISIpHAsi KOHLEHTPALUsI»; MAacChl BEIIeCTBa WM 00bEMa rasa 1no
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce WM OOBEMY OJHOIO M3 YYaCTBYIOUIUMX B pEaKLUU
BEIIECTB; TEIUIOBOTO 3 (pekTa peakuu; 3HaU€HUs1 BOJOPOJIHOT0 MOKA3aTelsl paCTBOPOB KUCIOT U
miejao4Yed ¢ M3BECTHOH CTENeHbIO0 TUCCOIMAluU; Macchl (00bEMa, KOJIMYECTBAa BEIECTBA)
MIPOJIYKTa PEAKIIMM, €CJIM OJHO M3 MCXOIHBIX BELIECTB JAHO B BHJIE PACTBOPA C ONPENEIEHHON
MaccoBOM J0s1el paCTBOPEHHOTO BELIECTBA MITH JIAHO B U30bITKE (MMEET MPUMECH ); JI0JIU BBIXO/A
IPOJYKTa peakuu; OObEMHBIX OTHOILLIEHUH ra30B;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO TUIAHUPOBATh M MPOBOAUTH XUMHUYECKUIH
HKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3Y4YE€HHE BIUSHUS pPa3IMYHbIX (HAKTOPOB HAa CKOPOCTh XHMHUYECKOH pEaKIMH, pelleHne
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamibl» U «Hemeramib») ¢ coOMOACHUEM MPaBHI
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaTOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNb HMCCIENOBAaHUs, TMPEJICTaBIATh B pa3NUYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpPMHPOBAHHOCTh YMEHUI: COOMIOAAaTh MPaBUia MOJb30BaHUS XUMHUYECKON MOCYION U
n1abopaTOPHBIM 000PYAOBaHUEM, OOPAIIIEHHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIHSMHU TIO
BBITOJIHEHHIO JJAOOPATOPHBIX XUMHUECKUX OMBITOB, IKOJIOTHUECKH 11e7IECO00Pa3HOTr0 OBEACHHUS
B OBITY WM TPYAOBOW JEATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 3/I0POBbBS, OKpYXKAroIIe
INPUPOJHOM Cpeabl M JOCTHXKEHMS €€ YCTOMYMBOIO PAa3BUTHs, OCO3HAaBaTb OIACHOCTH
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TOKCUYECKOTO JEHUCTBUS HAa YKUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPraHWYECKUX BEIIECTB,
nmoHuMas cMbIci nokaszarens I1JIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W JApyrue), KPUTUYECKH aHATM3UPOBATH XHUMHYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCII0JIb30BATh B COOTBETCTBUH C IMOCTaBICHHON yueOHOMU
3a7a4yei.
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Jluct cornacoBaHus k gokymeHTy Ne 603 o1 19.12.2024
WHnunaTop cornacoBaHus: dokeesa O.B. [qupektop
CornacoBaHue nHnyumnpoaHo: 19.12.2024 14:45

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 ®okeesa O.B. 19.12.2024 - 14:45
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