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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1o XMMHH Ha YPOBHE CpeIHEro odimiero oOpa3oBaHus pa3paboTaHa
Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii
Odenepanun», TpeOOBaHMM K pe3yjdbTaTaM OCBOeHHs (enepanbHOW  00pa3oBaTEIbHOU
nporpammel cpenHero obmero obpazoanuss(P@OIl COO), mpencraBieHHbix B DenepaibHOM
rocynapcTBeHHOM oOpaszoBarenbHOM craHaapre COO, c¢ yuérom KoHuemnuuu mnpenonaBaHus
ydeOHOro TpenMera «XuMus» B 00pa3oBaTeNbHBIX opranusanusx Poccuiickoit Demepannw,
peasiu3yIoNMX OCHOBHBIE 00pa3oBaTesbHbIE IPOrPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu
pa3Butusi Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roma» (Pacmopsikenue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OBIIAA XAPAKTEPUCTUKA YYEBHOT' O IIPEJJIMETA «XUMMUS»

XuMHs Ha ypoBHE 0a30BOT0 M3YYEHHUS 3aHMMAET BaXHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro obOpasoBanus ydammxcs 10-11 kmaccoB. M3yueHue mnpenmera, peaiuzyemoe B
ycioBusX U depeHIMpoBaHHOr0, , TPHU3BAHO O0ECHEYnTh 00I1Ie00pa3oBaTeIbHYI0 U
OOIIEKYJIbTYPHYIO TOATOTOBKY BBIMTYCKHHKOB IIKOJbI, HEOOXOMUMYIO IJs afalTallud HX K
OBICTPO MEHSIOIIMMCS YCIOBHUSM >KM3HU B COLMYME, a TaKKe I MPOAOJDKEHUs OOydeHus B
OpraHu3anusx MpoQeccHoHAILHOTO 00pa3oBaHUs, B KOTOPBIX XHUMHS SIBJSIETCS OJHOW U3
NPUOPUTETHBIX TUCIUILINH.

B mporpamme mo XMMHHM Ha3Ha4YeHHE MpeaMera «XUMHS» IOIydaeT HOAPOOHYIO
MHTEPHPETAlMI0 B COOTBETCTBUM C OcHoBonoJsararomumu nonoxenusmu dGroc COO o
B3aMMOOOYCIIOBIEHHOCTH 1ieJiel, CollepyKaHusl, pe3ysibTaToB 00yueHusl U TpeOOBaHUH K yPOBHIO
MOJITOTOBKU BBITYCKHUKOB. CBUAETENHCTBOM TOMY SIBJISIOTCS CJIEIYIOIINME BBITOJHSIEMBIC
MPOrpaMMOii IO XUMUHU (PYHKIIUU:

. WH(POPMALIMOHHO-METOAMYECKAs, peajnu3alus KOTOpOH OOECleYnBaeT IOyueHHE
MIPE/ICTABICHUS O LIEJSAX, COJIEpKaHUM, OOLIeH cTpaTeruu oOydeHHs, BOCIIUTAHUS M Pa3BUTHA
00y4Jaronmxcsi CpeACTBAMH MPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOT'O TPOQHIIS;

J OpraHU3alMOHHO-TNIAHUPYIOIIasi, KOTOpas MperycMaTpUBAeT OINpeeeHue: MPUHITUIIOB
CTPYKTYPUPOBAHHSI ¥ TIOCJICAOBATEILHOCTH U3y4EHHs YIeOHOr0 MaTepralia, KOJIMYeCTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTePUCTUK; TOAXOIOB K (OPMHUPOBAHUIO COACPKATEIBLHONH OCHOBBI
KOHTPOJII W OLIEHKHM O0pa3oBaTeNbHBIX JOCTI)KEHUH OOydaloIuxcsi B paMKaX HWTOrOBOMU
aTTecTanuy B opMe eTUHOro rocy1apCTBEHHOI0 SK3aMeHa M0 XUMUHU.

[Tporpamma asst U3y4eHUsT XUMUU:

J yCTaHABJIMBACT MHBAPUAHTHOE IIPEAMETHOE COJEepIKaHue, 00s3aTENbHOE ISl U3YUCHHS B
paMKax OTAEIBbHBIX MpOoQHIIEH, TpeaycMaTpUBAET paclpeeieHue U CTPYKTYPUPOBAHUE €ro 110
KJIaccaM, OCHOBHBIM COZIEp)KaTeIbHBIM JIMHUSAM/pasienaM Kypca;

o naéT mpUMepHOe paclpeeieHne yueOHOro BPEMEHU, PEKOMEHIYEMOro ISl M3ydeHHs
OT/ENBHBIX TEM;

o npeasiaraeT NpUMEpPHYIO MMOCJIE0BATEIFHOCTh U3YUYCHHS y4eOHOro MaTepuana ¢ y4éTom
JIOTHKH TOCTPOSHHS Kypca, BHYyTPUIIPEAMETHBIX U MEKIPEIMETHBIX CBS3EH;

J TaéT METOIUYECKYI0 WHTEPIPETalni0 [eNed | 3aJad M3Y4YeHUs mpenMera Ha
yrIyOJEHHOM YpPOBHE C YYETOM COBPEMEHHBIX IMPHOPHTETOB B CHCTEME CPEIHETO OOIIero
o0pa3oBaHMsl, COJCPKATEIbHOW XapaKTepPUCTHKH TIJIAHUPYEMBIX Ppe3yJbTaTOB OCBOCHHUS
OCHOBHOW 00pa3oBaTelIbHON MPOTrPaMMBI CpPEIHEro o0IIero oo0pa3oBaHUs (JIMYHOCTHBIX,



METanpeAMETHBIX, MPEAMETHBIX), a TAaKXkKe ¢ YIETOM OCHOBHBIX BUJOB yueOHO-TIO3HABATENbHBIX
JEHCTBUN 00yYaroMIerocs o OCBOCHUIO COACPKAHUS MPEMETA.

I[ITo BceM Ha3BaHHBIM MO3UMLHUAM B IMpOrpaMMe IO XUMHH IPeayCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YEHHEM XUMHUU Ha YPOBHE OCHOBHOro ofmiero oOpa3oBaHus. 3a
npeneiaMd  yCTAaHOBJIIGHHOM TMpOrpaMMoid TI0 XUMHUU  00s3aTeNbHON  (MHBapUaHTHON)
COCTaBJISIIOLICH cofepKaHusl yueOHOro npeamera « XuMHs» ocTaéTcs BO3MOXKHOCTh BbIOOpa €ro
BAapHaTUBHOM COCTAaBIISAIOIIEH, KOTOpasi JOJDKHA OIMpPENEsIThCsl B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOT O PO 00y CHHSL.

B coorBerctBuM ¢ koHuentyanbHeIMH nosiokeHusMu PI'OC COO o HazHaueHUH
IpeaMeToB 0a30BOro U yIrilyOJIEHHOrO YpOBHEH B cucTeMe TudPpepeHIIMpOBaHHOTI0 00yUeHHs Ha
YPOBHE CpeIHEro o0Iero oopa3oBaHHs XUMUS Ha YPOBHE YIIIyOJEHHOTO M3y4eHUS HaIrpaBlieH
Ha peaJM3allii0 IPEEeMCTBEHHOCTH C TOCHEAYIOIIMM JTaloM IOJIYyYEHUS XUMHUYECKOIO
o0pa3oBaHMsI B paMKax HW3Y4YEHHS CIHEIHAIbHBIX €CTeCTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLMILUIMH B By3aX U OpraHU3aIUsaX CpeqHero npodeccruoHaibHoro odpazoBanus. B a1oil csa3u
u3yueHue rmnpenMera «XUMHS» OPHUEHTUPOBAHO NPEMMYIIECTBEHHO Ha pacllMpeHue u
yriayOiieHne TeOpeTHYecKOW ¢ MPAaKTUYeCKOH MOATOTOBKM OO0YyYarommxcsi, BbIOpaBIIMX
ornpenenéHublii mpoduias 0o0yuyeHus, B TOM YKCIe C NEPCIEeKTUBON MOCIEAYIOIEro MoIydeHus
XMUMHYECKOT0 00pa30BaHMs B OpraHu3anusx npodeccuoHaibHoro oopazopanus. Hapsaay ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk MmIaHHpyeMbIM pe3yJbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTEIbHON MPOrpaMMBbl CpeIHEro 00Iero o0pa3oBaHMs M3ydEHHUE IpeaAMeTa «XUMHUS»
OPHEHTHPOBAHO TaKXe Ha pelIeHHE 3a/]a4 BOCHIUTAHUS U COLMAIILHOTO Pa3BUTHS 00y4aroLuXcs,
Ha (hOpMHUPOBAHUE Yy HUX OOILEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHUN pallMOHaIU3alMi Y4e0HOTO
Tpygda ©  OOOOHIEHHBIX CMOCOOOB  JEATEIBHOCTH, HWMEIOIIUX MEKIUCIUIUIMHAPHBIH,
HAANPEIMETHBIA XapaKTep.

CocTaBisomMMHI NpeaMeTa «XUMUS» H3y4YeHUs SBIAIOTCS Kypcebl — «Opranuueckas
xumus» U «OOmas u HeopraHuyeckas Xumus». llpu ompeneneHuu MOAXOAOB K OTOOPY U
CTPYKTYPHOM OpraHu3alMu COAEpXKaHUs 3THUX KypCOB B MHPOrpaMMme IO XUMHUHU 32 OCHOBY
npuHATH nonoxkeHuss PI'OC COO o paznmnyusix 6a30BOro ypoBHEH U3yUeHHUs MPeaMeETa.

OcHoBy conepxaHusi KypcoB «OpraHudeckas xumusi» U «OOmiass u HeopraHHuuyecKkas
XHMUSD COCTaBJISIET COBOKYITHOCTh MPEIMETHBIX 3HAHUI M YMEHUi, OTHOCSAIMXCS K 0a30BOMY
YPOBHIO M3Yy4e€HMs IpeaMeTa. JTa CUCTEMa 3HAHMM IOJIYy4aeT ONpEAeNEHHOE TEOPETUUECKOE
JIOTIOJIHEHNE,  TO3BOJIIOIIEE  OCO3HAHHO  OCBOUTH  CYLIECTBEHHO  OonplIMii  00BEM
¢dakromornyeckoro Marepuana. Tak, Ha 0a30BOM YpOBHE HU3yuUeHHs NpeaMmeTra obdecredeHa
BO3MOXXHOCTh 3HAQUMUTEJIBHOTO YyBEIWYEHHS O0bEMa 3HAHUM O XMMHYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEIUHEHHI Ha OCHOBE pacCIIMPEHUs U YriayOJeHus MpeNCcTaBIeHUNH O CTPOCHUU
BEIIECTBA, XMMHUUYECKOI CBSI3U U 3aKOHOMEPHOCTAX MPOTEKaHUs peaKkluil, pacCMaTPUBAEMBIX C
TOYKHU 3PEHUS XUMUYECKON KMHETUKU U TePMOAMHAMUKH. V3yueHue nepuoanyeckoro 3akoHa u
[lepuonnueckoil  cucreMbl  XMMHUYECKHX  JJEMEHTOB  Oa3upyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX MPEICTAaBICHUSIX O CTPOCHUU aToMa. XMMHUYECKasl CBSI3b OOBSCHSETCS C
TOYKU 3PEHUs DHEPreTUUYECKUX H3MEHEHHH npu e€ o0pa3oBaHMM M Pa3pyIIEHUHU, a TAKKE C
TOYKM 3pEHHUs MeXaHU3MoB e€ oOpa3oBaHus. l3ydyeHue TUIIOB peakuuil JOMOIHSIETCS
(hopMUpOBaHUEM IPEJICTABICHUN 00 IEKTPOXUMHUUYECKUX MPOLIECCAX U AJIEKTPOJIM3E PACIIIIaBOB
U pacTBOPOB BeIIECTB. B Kypce opraHmyeckod XHMHUU NpPHU PACCMOTPEHUH PEAKIMOHHOMN
CIOCOOHOCTH COCMHEHHI yensieTcs 0co00e BHUMaHUE BOMpocaM 00 3NEKTPOHHBIX d(PdekTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKIIuil.



Ocoboe 3HaueHue UMeeT TO, YTO Ha COJAEp)KaHHE KYpCOB XUMHUHU H3y4YEHHS AJs KJIACCOB
(rmaBHBIM 00pa30M Ha MX CTPYKTYpPYy M XapaKTep MOMOJHEHHH K OOIIel cucTeMe MpeaMeTHBIX
3HaHWH) OKA3bIBAIOT BIUSHUE CMEXKHBIC TIpeaMeThl. [Ipu n3yuennu mpeaMeTa B JaHHOM Cliydae
aKIICHT OYyJIeT CIIeIaH Ha OOIIHOCTh METOAO0B MO3HAHUs, OOITHOCTh 3aKOHOB U TEOPUN B XUMHUHU U
B (u3MKE: aTOMHO-MOJIEKYJSpHas Teopus (MOJEKyJsipHas Teopust B (HU3UKE), 3aKOHBI
COXpaHEHHS MAacChl W DJHEPruM, 3aKOHBl TEPMOJMHAMHUKH, DJIEKTPOJIM3a, MPEICTaBICHUS O
CTPOEHUU BEIIECTB U APYToe.

B To ke BpeMs B comepKaHHH IpenMeTa s KJIaccoB OONbIIUI yIenbHBIH BeC Oyner
UMETh OpraHuyeckass XuMHUs. B 3TOM ciydae NpeqocTaBiisieTcsi BO3ZMOXHOCTh JUisi Oojee
OOCTOATENPHOTO0 PACCMOTPEHUST XHMHUYECKOW OpraHu3alud KICTKH Kak OHOJOrHYecKoin
CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K NPUMEPY, TaKU€ CTPYKTYpHbI€ KOMITOHEHTHI, KakK
JUTHABI, OCTIKU, YTIIEBOMABI, HYKJICUHOBBIC KUCIOTHI U Apyrue. [Ipm 3ToM 3HAHUS O COCTaBe W
CBOMCTBAaxX MPEICTABUTENECH OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIYXKAT OCHOBOM IS
U3yUYEHHS CYITHOCTHU MPOoIeccoB (POTOCUHTESA, IbIXaHUs, TUIEBAPEHHUS.

B mane ¢opMupoBaHHs OCHOB HaydYHOI'O MHUPOBO33pEHHS, OCBOCHHS OOILEHAYyYHBIX
METOJIOB ITO3HAHUS U ONBITA MPAKTUYECKOIO IPUMEHEHHUSI HAYUYHbIX 3HAaHUM U3ydeHHe IMpeIMeTa
«XUMHUS» OCHOBAHO HAa MEXIIPEIMETHBIX CBS3SX C YYEOHBIMH MpPEeAMETaMH, BXOISIIUMH B
cocTaB TpeaMETHBIX obnactell «EcTecTBEeHHO-Hay4yHbIE MpeAMETh», «MarteMaTuka U
uHpopMaTHKa» U «Pycckuii SI3bIK U TUTEpATypay.

[Ipn w3ydyenun ydeOHOro mpenMeTa «XUMHUS» TaKKe, KaK Ha yYPOBHE OCHOBHOTO H
cpenHero obmiero oopasoBanusi (Ha 0a30BOM YPOBHE), 3a/aued MEPBOCTENEHHOW 3HAYMMO CTH
sBisieTcsl (popMUpOBaHUE OCHOB HAYKM XMMHUHU KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS,
MPAKTUYECKON JEATETHPHOCTH YEJIOBEKa M OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDHI.
Pemenue »Toii 3a1aun Ha yriyOJa€HHOM ypOBHE U3yU€HUs MIpeIMeTa IPenoaraeT pean3alnio
TaKUX IeNeH, Kak:

o (dbopMupoOBaHUE TPENICTABICHUI: O MAaTEPUATHbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSX U
M03HABAEMOCTU SIBJICHUM MPHUPOIBL, O MECT€ XUMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€
BeIyIlIed poiu B 00ECNEYEHHWH YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA: B PEIIEHUU MPOOIeM
9KOJIOTMYECKOM, SJHEPreTHUECKOM U MUIEBON 0€30MacHOCTH, B Pa3BUTHH MEIULIUHBI, CO3IaHUHI
HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHHUKOB DHEPrUU, B OOECHEUECHWU PpaAlMOHAIBHOTO
MIPUPOOIOIB30BaHUS, B POPMUPOBAHUY MUPOBO33PEHUS U OOIICH KYJIbTYphI YEIOBEKA, a TAKKE
9KOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/IOPOBBIO U MIPUPOIHOM cperie;

o OCBOCHME CHUCTEMbl 3HAHUM, JIeXKAIMX B OCHOBE XUMHUYECKOH COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHON KapTHHBI MUpPA: (PyHIAMEHTAJIbHBIX MTOHSATUHN, 3aKOHOB U TEOPUN XUMHUH,
COBPEMEHHBIX TMPEACTABJICHUM O CTPOEHUHU BEIIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM, HaJIMOJIEKYJIIPHOM, O TEPMOJIMHAMHYECKIX U KHHETHUYECKUX 3aKOHOMEPHOCTIX
MPOTEKAHUsI XUMUYECKUX PEAKIUH, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOPAX U JAUCIIEPCHBIX
cucTemMax, 00 OOIIMX HAYYHBIX MPUHIMIAX XUMHUYECKOT O TTPOU3BO/ICTBA;

o dbopMupoBaHue y OOydYarOIIMXCS OCO3HAHHOTO TOHMMAaHHUs BOCTPEOOBAHHOCTHU
CHCTEMHBIX XUMUYECKUX 3HAHWUW i1 OOBSCHEHHS KIIIOUEBBIX UACH W MPOoOIEeM COBPEMEHHOMN
XUMHUH, Uil OOBSACHEHUS M MPOrHO3MPOBAHUS SBJICHUM, MUMEIOIIMX €CTECTBEHHO-HAYUHYIO
MIPUPOJY; TPAMOTHOT'O PEIICHHs MPOOJIEM, CBA3aHHBIX C XHUMHEH, IPOTHO3UPOBAHUS, aHAIIN3A U
OLIEHKHU C MO3ULUN 3KOJOTHYecKoi 0e30MacCHOCTH MOCEeICTBUN OBITOBOI M NMPOU3BOCTBEHHON
NESITETIPHOCTA YEJIOBEKA, CBSA3aHHOW C XMMHYECKHUM IPOU3BOJICTBOM, HCIIOIB30BAHUEM H
nepepabOTKOM BEIIECTB;



o NPEACTABICHUNH O HAyYHBIX METOAaX IO3HAHUSA, HEOOXOMUMBIX IJsi TPHOOpPETEHUS
YMEHHUH OpUEHTHPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX SIBJICHUH, UMEIOILINX
MECTO B IIPUPO/JIE, B IPAKTUYECKOM JEATEIbHOCTH U ITOBCE/IHEBHOM KU3HU.
B rmuane peanuzanuu NEpBOOYEPEIHBIX BOCIUTATENbHBIX U Pa3BUBAIOIIMX  (YHKIUI
[EJIOCTHON CHCTEMBbI CpeAHero oOImero oOpa3oBaHMS MPU HU3YYEHHH MpeaMera «XUMUsDH
0c00yI0 aKTyaJIbHOCTh MPHOOPETAIOT TaKHE LETH U 3a/1a4H, KaK:
o BOCIIUTaHUE yOEXKAEHHOCTH B MIO3HABAEMOCTH SIBJICHUN MPUPOABI, YBAXKEHUSI K IPOLIECCY
TBOpUYECTBA B 00JIACTH TEOPETUYECKUX U MPHKIATHBIX UCCIIEIOBAaHUM B XUMHH, (OPMUPOBAHUE
MHPOBO33pEHHS], COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;
o pa3BUTHE MOTUBALMM K OOYYEHHMIO M TO3HAHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCHHUTAHMIO HA OCHOBE YCBOEHUS 00IIeYeT0BEYECKUX [[EHHOCTEI!;
o pa3BUTHE O3HABATEIBHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydarommxcs, (GOpPMUPOBAHUE Yy HUX CO3HATEIHHOTO OTHOIIEHUS K CamMoOOpa30BaHUIO U
HENPEepPhIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCIHEIIHOW NMpPOQEeCcCCHOHANIbHON M 00IIEeCTBEHHOU
NEeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0pPOBBIO U IOTPEOHOCTH B 3/10POBOM
o0pase )KH3HU;
o ¢bopMupoBaHHEe YMEHHII M HABBIKOB pa3yMHOrO IMPUPOAONOIb30BAHUS, DPa3BUTHE
9KOJIOTUYECKOW KYJIbTYypbl, MPUOOPETEHHE OMNbITa OOUIECTBEHHO-TONE3HOW SKOIOTHYECKON
JeSITeIbHOCTH.

MECTO YYEBHOT O TIPEJIMETA «XUMHUS» B YYEBHOM IIJIAHE
OO01ee 4YUCIO YacoB, MPEAYCMOTPEHHBIX JIsi M3YYEHHS XUMHUU Ha YrIyOJICHHOM YpOBHE

cpemHero obmiero odpazoBanusi, coctaniser 68 yacos: B 10 kimacce — 34 gaca (1 yac B Heneno),
B 11 xmacce — 34 vaca (1 gac B Hezlelo).



COAJEPXAHUE YYEBHOI'O ITPEJIMETA «XUMMUS»
10 KJIACC

OPI'AHUYECKAS XUMUSA

Teoperuyeckne 0OCHOBbI OPraHMYeCKON XMMHH.

[IpenmMeT ¥ 3HAUYeHHWE OPraHMYECKOM XUMHH, TPEACTAaBIEHUE O MHOroo0pa3uu
OpraHUYECKUX COCIMHEHHI.

DONEeKTpOHHOE CTPOCHHE aToMa YIJepoaa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BasienTHBIE BO3MOXKHOCTH aToMa yriaepoga. XMMHYECKas CBSI3b B OPraHMYECKUX COCAVHEHMSX.
Tunel rubpuan3anuu aTOMHBIX OopOuTanel yriepoja. MexaHu3Mbl 0Opa3oBaHUSI KOBaJEHTHOMN
cBsi3U (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). THUIIBI epeKphIBaHUSI ATOMHBIX OpOuTajei, G- u
n-cBsi3M. OnuHapHas, ABOMHAs M TpoilHas cBs3b. CHocoObl pa3pbiBa CBA3€H B MOJEKYJax
oprann4eckux emiects. [loHaTre o cBOOOTHOM paaukae, HyKiIeouie u aaeKTpodue.

Teopus cTpoeHHss opraHudeckux coeguHeHnid A.M. byrinepoBa M COBpEMEHHBIE
IIPEJCTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HaUEHUE TEOPUH CTPOEHUSI OPraHMYECKUX COCTUHEHUH.
Mounekynsipasle ¥ CTpYKTypHble (opmyisl. CTpykTypHble (OpMYJbl pPa3IUYHbIX BUIOB:
pa3BépHyTas, COKpaml€HHas, ckeygetHas. M3omepusa. Bunabl wn3omepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAsA. OJIEKTPOHHbIE AP EKTbl B MOJIEKYJAaX OPraHMYECKUX COCIMHEHUI
(MHOYKTUBHBIN U Me30MepHbIH 3P deKTh).

[IpencraBienue o kaaccuGUKaMy opraHudeckux BemiecTs. [ToHsATHE 0 PyHKIIMOHATBHON
rpynne. ['omonorus. I'omonornueckue psabl. CucreMaTuueckass HOM EHKJIaTypa OpraHu4ecKHX
coenqunenuii (IUPAC) u TpuBHalibHbIC HA3BaHUS OTIICIbHBIX MTPEACTABUTEIICH.

Ocobennoctn W kiaccuukamust  OpraHuueckux  peaknuil.  OKHCIUTENBHO-
BOCCTAHOBUTEIbHBIE PEAKLIUHA B OPraHUYECKOW XUMUMU.

OKCIEepUMEHTAIBHBIE METO/Ibl U3YyYEHHs BEIIECTB U MX IPEBpAIlECHUN: O3HAKOMJIEHUE C
o0pa3iamMu OpraHMYEcKHUX BEIEeCTB M MaTepHhallaMd Ha WX OCHOBE, ONBITHI 1O MPEBPAILECHUIO
OpPraHWYecKUX BEUIeCTB INpU HarpeBaHuu (MJIaBjieHHe, OOYIrJIMBaHWE W TOpEeHHe),
KOHCTPYHPOBaHHE MOJIEJIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yraesoaopoasl.

Anxanbl. ['oMonornueckuii psa ankaHoB, o0mias GopMynia, HOMEHKIATYypa U U30MEpHs.
DNEeKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJIKaHOB, Spg-m6p1/1m/13aum aTOMHBIX
opbuTaneii yrieposaa, 6-cBsa3b. OuU3nyeckue CBOMCTBA AIIKAHOB.

XUMHYECKHE CBOWCTBA AJIKAaHOB: PEAKLUU 3aMEILIECHUs, H30MEPU3ALNH, JETUAPUPOBAHUS,
LUKIU3aluy, THPOJM3a, KpeKuHra, ropeHus. llpencraBieHne o MexaHU3ME peakIUi
PaavKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupoze. CriocoObl MOTy4eHHUs U IPUMEHEHU e aJIKaHOB.

Hukaoankanbl. O61mas popmysna, HOMEHKIaTypa U u3omepusa. OCOOEHHOCTH CTPOCHHUS U
XUMHUYECKUX CBOMCTB MalsbIX (LMKIONPONAaH, LUKIOOyTaH) W OOBIYHBIX (IIMKJIONEHTAaH,
LUKJIOr€KCaH) HUKI0aNKaHoB. CrlocoOBI MOTY4YEHHUs U IPUMEHEHHE LIMKJIOATKAaHOB.

AJikeHbl. ["oMoiorudeckuii psa akeHoB, o01mas GpopMya, HOMEHKIATypa. DJIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOGHHE MOICKYJ AlKEHOB, SP°-rHOPHIM3ALMSA ATOMHBIX OpOHTAICH
yriepoja, 6- u m-cBsizu. CTpyKTypHas U reomerpuyeckas (Luc-TpaHc-) nzoMmepus. Puznueckue
CBOMCTBA aJKEHOB. XHMHMYECKHME CBOMCTBA: PEAKUUU NPUCOCAUHEHUS, 3aMEUICHUS B O-
MIOJIOKEHUE TPU JIBOMHOHN CBS3M, MOJUMEpH3allMM W OKucieHusd. IIpaBuno MapkoBHUKOBA.
KauecTBeHHBIE peakliiy Ha IBOMHYIO CBS3b. CIIOCOOBI MOJTyYEHHUs U IPUMEHEHUE aJIKEHOB.



Aaxaguensl. Knaccudukanuss — ankaaumeHoB  (COMpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymyaupoganusie). (OCOOEHHOCTH 3JIGKTPOHHOTO CTPOEHUS U XMMHYECKHMX CBOWCTB
COIPSDKEHHBIX OUEHOB, 1,2- m 1,4-npucoennuenue. [lommmepusanus CONpsDKEHHBIX AUEHOB.
Crioco06b! osTyyeHus ¥ MPUMEHEHHE ajIKa HeHOB.

Aakunbl. ['omMonorudeckuii psii amkuHoB, obmias GopMmyia, HOMEHKJIATypa U U30MEpHsl.
DNEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, SP-THOpUIM3AIMS aTOMHBIX
opbutaneii yriaepoma. Pu3nyUecKHe CBOWCTBA AJIKUHOB. XWMHUYECKHE CBOWCTBA: pPEAKIUH
IIPUCOEANHEHUS, TUMEPU3ALUU U TpUMEpU3AlK, OKHCIIEeHUsA. KuclloTHbIE CBOICTBA AKUHOB,
UMEIOIIMX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHBIE peaklMd Ha TPOWHYIO CBsi3b. CIOCOOBI
MOJTyYEHHS U IPUMEHEHHE aJIKUHOB.

ApomaTruyeckue YrjieBoaopoabl (apeHsnl). [omonornueckuil psj apeHoB, o0Imas
(bopmya, HOMEHKIIATYpa U U30MepUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI
OcHzona. du3nveckue CBOMCTBA apeHOB. XWMHUYECKHE CBOWCTBAa OEH30J7a W €ro TOMOJIOTOB:
peakiuu 3aMeuieHuss B OCEH30JbHOM KOJIBIIE U YIJIEBOJOPOAHOM pajuKale, peakiuu
IPUCOEIMHEHUS, OKHUCIIeHHEe ToMoyoroB Oen3ona. IIpeacraBieHne o0 OpHEHTHPYIOLIEM
NecTBUM 3aMecTuTened B OEH30JIbHOM KOJIbIIE€ Ha MpUMepe alKWIbHBIX pPaJuKajoB,
KapOOKCUJIbHOM, THIPOKCUIILHONW, aMUHO- U HUTPOTPYIIBI, aTOMOB TanoreHoB. OcoOeHHOCTH
XMUMHYECKUX CBOMCTB ctupona. [lomumepusanus ctupona. CriocoObl ONydeHUs U PUMEHEHHE
apoMaTUYECKUX YTJIEBOAOPOJIOB.

[Tpuponuelii ra3. [lonytHeie HedTsaHbie ra3pl. HedTh u €€ npoucxoxaenue. KameHHbIH
yrojib U MOPOAYKTHl ero mnepepa®oTku. CriocoObl mepepalOoTKH HepTH: MEepPEeroHKa, KPEKUHT
(TepMHUEcKUii, KaTaTUTUYeCKUil), pudopmunr, nuponus. [IponykTel nepepaboTku HedTH, UX
[IPUMEHEHHUE B IPOMBIILIJIEHHOCTH U B OBITY.

I'eneTnueckas CBsA3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOAOB.

DJIEKTPOHHOE CTPOEHHME TaJOr€HIIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu 3aMmenieHus
rajoreda Ha THJAPOKCOIpPYMNIy, HUTPOrpylly, LUaHOIpyNIy, amuHorpymmy. JlelictBue Ha
rajoreHIpou3BOAHbIE BOJHONO M  COMPTOBOrO pactBopa wi€nouyu. BsaumopeicrtBue
JUTaJIOTCHAIIKAHOB C MarHueM W IUHKOM. [IoHsATHE O METalI0OpraHMYeCKUX COEAVHCHMSX.
Hcnonp3oBaHue TrajoreHNpOM3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE W IPU CHHTE3E
OpPraHMYECKUX BEIIECCTB.

OKCIIEepUMEHTAJIbHBIE METOAbl HM3Y4EHHUs BEIIECTB W UX IPEBpAIICHUM: H3ydeHHE
(Gu3NYeCKuX  CBOMCTB  YIJIEBOAOPOJOB  (pacTBOPUMOCTH),  KAaueCTBEHHBIX  PEaKIIHii
YIIIEBOJOPOIOB Pa3IMUHbBIX Ki1accoB (oOecrBeurBaHUE OpPOMHOW MM MOJIHOM BOJBI, pacTBOpa
NepMaHraHata Kajius, B3aUMOJEHUCTBHE alleTUJIE€HAa C aMMHA4YHbIM pPACTBOPOM OKCHJAA
cepebpa(l)), xkauecTBeHHOE OOHapy)XeHHE yriepojJa U BOAOPOAA B OPraHMYECKUX BEIECTBaX,
NOJy4YeHHe JTUJIEHAa W M3Y4YCHHE €ro CBOMCTB, O3HaKomuieHHe ¢ koJuteknusmu «Hedtb» u
«Yromp», ¢ oOpa3mamMu MjacTMacc, Kay4yKOB U DPE3HHbBI, MOJACIMPOBAHUE MOJIEKYI
YIJIEBOAOPOIOB U IaJION€HIIPOU3BOIHBIX YIJIEBOIOPOIOB.

Kucnopoacoaep:kamue opranudeckne coelMHEeHUsl.

[IpenenbHble ogHOaTOMHBIE crupThl. CTpoeHue MOJEKyJ (Ha HpUMepe MeTaHoja U
sTaHona). 'omonoruyeckuii psa, obmas popmysa, U30MepUs, HOMEHKIATypa U KilacCH(pUKaLUs.
@dusnueckue CBOMCTBA MNPEAEIbHBIX OJHOATOMHBIX CHUPTOB. BogopoaHsle CBSI3M MEXIy
MOJIEKYJIAMH ~ CIIUPTOB. XUMHYECKHE CBOWMCTBA: pEakUMM 3aMELICHUs, JeTuIpaTalui,
OKMCJIEHUS, B3AUMOJIECTBUE C OPraHUYECKUMHU U HEOpPraHM4eCKUMHU KucioTamu. KauecTBeHHas
peakiys Ha OAHOATOMHBIE CHUPTHI. JlelicTBME 3TaHOIAa M METaHOJA HAa OPraHU3M 4eJIOBEKa.
CrniocoObI MONTy4YeHUsl U IPUMEHEHUE OTHOATOMHBIX CITUPTOB.



[Tpocteie 3¢upsl, HOMEHKIaTypa U u3oMepHs. OCOOEHHOCTH (PU3MUECKUX U XUMHUYECKHX
CBOICTB.

MHoroatomMHble CIUPTBHl — 3TUJICHIJIMKOJb U TiUIepuH. PuU3nyecKkue U XHUMUYECKUe
CBOMCTBA: pEaKUMM 3aMEILIEHHs, B3aUMOJCHCTBHE C OPraHMYECKUMH M HEOPraHMYeCKUMU
KHCIOTaMH, KauyeCTBEHHasl peakiisi Ha MHOrOaTOMHbIe cnupThl. [IpencraBiieHre 0 MexaHU3Me
peaknuii HykiaeoguisHOro 3amenieHus. Jleiicteue Ha opranusm denoBeka. CriocoObl MoTydeHust
U TIpUMEHEeHHe MHOT 0OaTOMHBIX CIUPTOB.

®enon. CTpoeHHE MOJIEKYIIbI, B3aUMHOE BIMSIHUE THAPOKCOTPYIIBI U OEH30JIbHOTO S1pa.
Odwusnueckne cpoiicTBa ¢deHoma. OcoOEHHOCTH XUMHUYECKUX CBOWCTB (eHona. KauecTBeHHBIE
peakuuu Ha (eHon. TokcuyHocTh ¢enona. CrocoObl MOTydeHUS M TNpUMEHEeHue (eHona.
®denonpopmanbaeTHAHAS CMOJIA.

KapOoHusnbHbIE COCNMMHEHHST — QIbACTHABI M KETOHBL. OIJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBbHOM rpynnel. ['omosiornueckue psabl aibJerujioB U KETOHOB, obmas (opmyia,
U30MepUsl U HOMeEHKIaTypa. (Pu3nyeckue CBOWCTBA ajbIErHMAOB M KETOHOB. XHMHYECKHE
CBOMCTBA aJbACTUIOB M KETOHOB: peakuuu npucoequHeHus. OKuCIeHUE abIeruioB,
KAQ4eCTBEHHbIE peakuuu Ha anpaerujipl. CrnocoObl MOIY4YeHHUsS M IPUMEHEHHE aJIbACTHA0B U
KETOHOB.

OnHOOCHOBHBIE TpenelbHbIe KapOOHOBbIE KHUCIOTh. OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KHCIOT. M3omepus u HoMeHkiaTypa. Pdusnyeckue CBOHCTBA OJHOOCHOBHBIX
IpefeIbHbIX KapOOHOBBIX KHUCJIOT. BomoponHble cBSi3U MEXIy MOJIEKyJaMH KapOOHOBBIX
KHCIOT. XUMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOWCTBA, peakUus 3Tepu(UKALNM, PEaKIUH C
ydacTHeM YTJIEBOAOPOAHOrO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHI. [loHsATHE
O MPOU3BOJIHBIX KapOOHOBBIX KUCIOT — CJIOXKHBIX 3gupax. MHorooOpa3ue kapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOICTB HENpEIEeNbHbIX U apOMaTUYECKUX KapOOHOBBIX KUCIOT, AMKApPOOHOBBIX
KHCJIOT, THAPOKCUKApOOHOBBIX KuCIOT. IlpencraButenu BhICHIMX KapOOHOBBIX KHCIIOT:
CT€apuHOBAasl, MNaJIbMUTUHOBAs, OJEUHOBAs, JIUHOIE6As, JUHONEHO8as KUCIOTHL. (CrocoObl
MOJTyYEHHS ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxueie 3¢upsl. ['omonornyeckuii pag, obmas GopMmyna, U30MEpHsi 1 HOMEHKJIATypa.
dusnueckre U XMMUYECKAE CBOMCTBA: TUAPOJIN3 B KMCJION U LICJIOYHON Cpese.

XKuper. Ctpoenue, puzndyeckne ¥ XUMHUYECKHE CBOMCTBA KMPOB: THIAPOJIN3 B KUCIOH U
mea09Hoi cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COJIEPKAIINX OCTATKUA HEMPEIEIbHBIX KUPHBIX
Kkucnot. XKupsl B npupoze.

MBb11a Kak coM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEe JIeH CTBHE.

OOmias xapakrepuctuka yrieBonos. Kiaccudukanus yrieBogos (MOHO-, IU- H
nonucaxapuipl). MoHOcaxapuIpl: TJIOKO3a, (pyKTO3a, ranakrosa, pu0o3a, Ae30KcHpuO03a.
dusnyeckue CBOWCTBA W HaxoxaeHue B npupoae. PDorocuHTe3. XUMHUUYECKHE CBOMCTBA
[JIIOKO3Bl: pEaKUUMu C Yy4yacTHMEM CIMPTOBBIX M aJbJECTHMAHON TpyMNI, CHOUPTOBOE W
MOJIOYHOKHUCI0e OpokeHue. [IpumeHeHHe TIIIOKO3bl, €€ 3HAaYEHHE B JKU3HEAESITEIbHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MalbTO3a M JIAaKTO3a. BoccraHaBiamBaromue W
HEBOCCTaHaBIMBaloLe aucaxapuabl. ['mapomus aucaxapunoB. Haxoxnenue B mnpupone u
npumeHenue. [lommcaxapuasl: Kpaxmal, TIMKOreH W Hemnoso3a. CTpoeHue MaKpOMOJEKYIT
Kpaxmaja, T[JIMKOreHa W Leiunoiao3pl. dusmdyeckue CBOMCTBA KpaxMalla M LEJUIIOJIO3BI.
XUMHUYECKHe CBOWCTBA Kpaxmaja: THAPOJIM3, KaueCTBEHHAs peaklus C HOJOM. XUMHUYECKHE
CBOMCTBA IIEIJUTIONIO3bI: THIIPOJIN3, TOTydeHHe 3(pupoB 1eswono3bl. [ToHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHaX (BMCKO3a, alleTaTHBINA MIENK).



DKCrepuMEeHTaJIbHbIE METOJbl M3Y4YEHMs BEIIECTB U UX IPEBPALEHUN: pPaCTBOPUMOCTb
pa3IUYHBIX CIHPTOB B BOJE, B3aWMOJCHCTBHME JTaHOJA C HATPUEM, OKHCJICHHE 3THUIIOBOTO
CIUpTa B albJIETH] HAa pacCKaJEHHONM MEIHOH MPOBOJIOKE, OKUCIEHHWE OJTUJIOBOTO CIHpTa
TUXPOMATOM Kayns (BO3MOXKHO HMCIIOJb30BAHUE BUACOMATEPHAIIOB), KAYECTBEHHBIE PEAKIINN HA
anpaeruasl (¢ ruapokcuaom auammuncepeodpa(l) u ruapoxcuaom meau(ll)), peakums raunepuHa
c rugpokcuom Meau(ll), xumudeckre cBolicTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHCTBHE
pacTBopa Traoko3bl ¢ rumpokcugoM menu(ll), B3aumonmelicTBue Kpaxmana C HMOJOM, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMaM «CriupTel u GpeHoab», «KapooHoBbie KUCIOTHI. CIOKHBIE
3bUPEI.

A3oTcoaepikaliie OpraHudeckue coeTHHeHNsl.

AMUHBI — OpraHWYecKMe MpOW3BOJAHBIE amMMmuaka. Kiaccupukanuss aMHHOB:
anudaTUUecKue U apoMaTUYeCKHe; IEPBUUHBIC, BTOPUUHbBIE U TpeTuuHble. CTpoeHrne MOJIEKYI,
obmass gopmyna, H30Mepusi, HOMEHKJIATypa U (PU3HUYECKUE CBOMCTBA. XWMHUYECKOE CBOWCTBA
anidaTU4ecKuX aMHHOB: OCHOBHBIE CBOMCTBA, AJKHJIMPOBAHHE, B3aUMOJEHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTON KUCIOTOM. CoJIn aJKUIaMMOHUSI.

AHWIMH — NpeACTaBUTEIb AMUHOB apoMaThueckoro psaa. CtpoeHue aHuianHa. B3aumHoe
BJIMSIHME TPYII aTOMOB B MoJieKyse aHuwinHa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB aHWIJIMHA.
KauectBennbie peakiuu Ha aHuwiIuH. CrmocoObl MONy4eHUs U MpPUMEHEHHE aiu(aTudecKux
amuHOB. [lonmyueHune aHuIMHA U3 HUTPOOEH30Ia.

Amunokucnotel. Homenkmatrypa wu  wu3omepus. OTnenbHble NPEACTABUTETH  O-
AMHHOKUCJIOT: TJIUUHH, aJJaHMH. PU3HYECKUE CBOMCTBA aMUHOKHUCIOT. XMMHUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OpPraHWYeCKUX COCAMHEHUW, peakuus TMOJUKOHCHCAIINH,
o0Opa3oBaHHe MENTUAHON CBs3H. buosornyeckoe 3HaueHNE aMHUHOKHCIOT. CHHTE3 U THUIPOJIH3
MEeNTHIOB.

benku kax mpupomubie mosmMephl. [lepBuuHas, BTOpWYHAs W TpPETHYHAsT CTPYKTypa
0enkoB. XMMHUYECKHE CBOICTBa OENKOB: THAPONH3, ACHATYpallus, Ka4eCTBEHHBIE PEAKIMH Ha
OemnKu.

DOKCHepUMEHTAIbHbIE METOABbl M3YyUEHHUs BEIIECTB U MX IMPEBPAIllCHUI: pacTBOpEHUE
OCTTKOB B BOJIE, JICHATYpaIlisl OCIIKOB MPU HATPEBAaHWU, I[BETHBIC PEAKIINHM Ha OCNKH, pellecHue
SKCIIEPUMEHTANBbHBIX 3a7ad MO TeMaM «A30TCoAepKallie OpPraHWYeCKUE COCNUHEHUS» WU
«PacriozHaBaHME OPraHUYECKUX COEIUHECHUIN.

BbicokomosieKyJIsIpHbIE COeIMHEHHUS .

OcCHOBHbIE TIOHATUS XUMHMH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUU, CpedHsAs] MoyeKyysipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOJIMMEpU3aLus U MOJIMKOHIEHCALIUSL.

[TonumepHble MaTepuasbl. [1nactmacchl (mosmumaTUIIEH, M OJIUTTPOIUJIEH,
HOJIMBUHWIXJIOPHI, MOJIMCTUPOIL, HOJIMMETUIIM €TaKpUJIaT, MOJMKapOOHATHI,
oy TUIICHTEpeTanat). Y THim3anus u nepepadoTKa NIacTHKa.

DJacTOMEpPBI: HATYpaJbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaareHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3una.

Bonokna: HaTypajabHbIE (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIC (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAallPOH U JIABCAH).

[Tomumepsl  crnenuanbHOro  Ha3HadyeHHUst (TeJIOH, KeBJAp, DJICKTPONPOBOJSIINE
MTONTMMEPHI, OMopasnaraeMble MOJIUMEpPHI).



DKCIEepUMEHTAJIbHBIC METOJIbI M3yYEHHUS BEIIECTB U MX MPEBPAICHUI: 03HAKOMJICHHE C
o0pa3naMu TPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KaydyKOB, peIIECHUE
AKCIIEPUMEHTAJBHBIX 33/1a4 10 TeMe «Pacrmo3HaBaHue nmiaacTMacc u BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxnenue MosnexysipHol (OpMyJIIbl OPraHMYECKOTrO COSAMHEHHS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOIAIIMX B €r0 COCTaB, HAXOXJACHHE MOJCKYJSIPHONH (OPMYIIBI OPraHUYECKOTO
coequHeHuss Mo Macce (00bEMy) TMPOIYKTOB CropaHus, MO KOJIWYECTBY BelmiecTBa (macce,
00bEMY) TIPOAYKTOB PEAKIINH H/HIIM UCXOAHBIX BEIIECTB, YCTAHOBICHHE CTPYKTYPHOU (POPMYITBI
OpPraHWYeCKOro BEIIeCTBA HA OCHOBE €ro XMMHYECKUX CBOIMCTB WM CIHOCOOOB MOJIy4YeHUS,
OTIpeIeNIeHHE JIOJIU BBIX0/1a MPOIYKTA PEAKIMH OT TEOPETUUECKHA BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanusanus MeXnpeaAMETHBIX CBSI3€H NMpU M3y4EeHUH opraHudeckoil xumuu B 10 kimacce
OCYIIECTBIJISICTCS 4Yepe3 MCIO0JIb30BaHME KakK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTUM, Tak M
MOHSTHH, PUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT O IHKJIA.

OO1re ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SBJIECHWE, HAay4YHbIH (aKT, THUIIOTE3a, TEOpHS,
3aKOH, aHAJIW3, CHHTE3, KJaccu@ukanus, HaOI0JIeHUEe, U3MEpPEHUE, SKCIICPUMEHT, MOJEINb,
MOJICJTIPOBAHHME.

dusuka: Marepusi, aTOM, O3JIGKTPOH, MHPOTOH, HEHUTPOH, MOJIEKYyJa, SHEPreTHYeCKUi
YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSHHE BEUIECTBA, (PU3UUYECKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPIusi, Macca.

buonorus: kierka, opranusMm, 3Kocuctema, ouocdepa, Meradonmu3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIN M TeTepoTpOodHBIM THN NHTAaHHS, OpoKeHue, (OTOCHHTE3, AbIXaHUe, OenKu,
YTIIEBO/IBI, )KUPbI, HYKJICMHOBBIE KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3nbie UCKOMaeMbIe, TOTUIUBO.

TexHonorus: MUIIEBbIE MPOYKTHI, OCHOBBI PAIIMIOHAILHOTO MTUTAHUS, MOIOIINE CPENICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBLIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHUH.

AtoM. CocTaB aTOMHBIX siiep. Xumuueckuil anemenT. M3oromnbl. CTpoeHne 31EKTPOHHBIX
000JIOYEK aTOMOB, KBAaHTOBBIE YMCIA. OJHEPreTHUUYECKHE YPOBHU U TOIYPOBHU. ATOMHBIE
opboutamu. Knaccudukaius XUuMHUECKHX 3JIEMEHTOB (S-, p-, d-, f-amemenTsi). Pacnpenesnenue
AJIEKTPOHOB MO ATOMHBIM OpOUTANSIM. OJIEKTPOHHBIE KOH(MUTYypalMu aTOMOB 3JEMEHTOB
MEePBOrO—4ETBEPTOTO TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHMH, DJIEKTPOHHBIC
KOH(UTYpaLIK HOHOB. DJIEKTPOOTPULIATETHHOCTD.

[Tepuonnueckuii 3akoH u Ilepuomuueckas cucrema XUMHYECKUX »diemeHToB J[.H.
MenneneeBa. CBsA3b MEPUOIUYECKOrOo 3akoHa U [leproauyuecKoil CHCTEMBl XHUMHUYECKH X
3JIEMEHTOB C COBPEMEHHON TEOpHUEH CTPOCHHUS aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHS CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX U CIOXHBIX BEIIECTB IO TpyINNaM U
nepuoaaM. 3HaueHue rnepuoanueckoro 3akona J[.1. Menneneena.

XuMHYECKast CBsA3b. BHUABI XMMUUYECKON CBSI3U: KOBAJIEHTHAs, HOHHAs, METaJUIMYecKasl.
MexaHu3Mbl 00pa30oBaHMs KOBAJIEHTHOW CBSA3M: OOMEHHBIN U JOHOPHO-aKIENTOPHBINA. DHEprus
U JHA CBs3U. [1onsipHOCTh, HANIPaBJIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOU CBsi3U. KpaTHbIie
cBs3U. BomopoaHas cBs3b. MexMoeKyIsspHble B3aUMO e CTBUS.



BaneHTHOCT, W BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBS3b 3JEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX T'€OMETPHYECKHM CTPOCHHEM (HAa TpPUMEpPE COCAUHEHUN D3JIEMEHTOB BTOPOTO
epuosa).

[IpencraBienne O KOMIUIEKCHBIX coenuHeHHsX. (CoOCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBaTellb, JMTaHAbl. 3HAaue€HHWE KOMIUJICKCHBIX coeanHeHui. llonsaTtue o
KOOPAMHAIIMOHHON XUMHUH.

BemectBa MOJEKYISIPHOTO W HEMOJEKYJSIPHOTO CTPOCHHS. THIBI KPUCTAJUTMYECKHUX
pemETOoK (CTPYKTYP) M CBOMCTBA BEILECTB.

[Tonsatue o nucnepcHbIX cucremax. Mcruaabie pactBopsl. [IpencraBieHne o KOIIOUIHBIX
pactBopax. CrmocoObl BBIpa)KEHUSI KOHIEHTPALMH PacTBOPOB: MaccoBasi JIOJsl BEIIECTBAa B
pacTBope, MoJsSIpHas ~ KOHIeHTpauus. HacellieHHble U HEHACHIIIEHHBIE  PaCTBOPBHI,
pactBopuMocTh. Kpucramioruaparsl.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHMYECKHX BelIecTB. TpuBUATIbHBIC HAa3BaHUS
OTJIEJIbHBIX NIPEACTaBUTENIEH HEOPraHUYECKUX BEIIECTB.

Krnaccudukanys XuMUYECKUX Peakiiuii B HEOPraHUIECKOM M OPraHMIEeCKOW XUMHH. 3aKOH
COXpPAaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHEHUs] U MPEBpALICHUS SHEPrUU MPU XUMUUYECKUX
peaknusx. TermnoBbie 3 PEKTh XUMUYECKUX peakiuii. TepMOXUMUYECKUE yPaBHEHHUS.

CKOpOCTh XUMHUYECKON peaKIMH, €€ 3aBUCHMOCTh OT Pa3IMYHbIX (PaKkTOpoB. 'oMOreHHbIC
U TeTeporeHnbie peakiuu. Katanus u katamu3aTopsl.

OOpatumble ¥ HEOOpaTUMbIE peakuuh. XuUMU4Yeckoe paBHoBecue. KoHcranTta
XUMHUYECKOTO paBHOBeCHs. DaKTOPHI, BIUAIONIME HAa TOJOXKEHHE XHMUYECKOT'O0 PaBHOBECHUS:
TeMIepaTrypa, JaBJIE€HUE W KOHIICHTPALlUM BEIIECTB, YYaCTBYIOIIMX B peakuuu. [Ipunnun Jle
IllaTense.

Onekrponmtuueckas auccoumanusi. CunbHbie W ciabbie  AekTpoduThl. CTeneHb
nucconuanuu. Cpena BOIHBIX paCTBOPOB: KUCIOTHAs, HEWTpalbHasl, mienouHas. BogopoaHsbiil
noka3zarens (PH) pactBopa. ['mnponus comneii. Peakmiu nonHoro ooMeHa.

OKHUCIUTETLHO-BOCCTAHOBUTENIbHBIE peakiuu. CtemeHb okuciaeHus. OKUCIUTENTb U
BOCCTAaHOBUTENb. [Iporecchl OKHCIEHHMST W BOCCTAHOBJICHMSA. BaHeHIIMEe OKUCIUTENN U
BOCCTAaHOBUTEIHU. METOJ 3JIEKTPOHHOTO OaslaHca. DIIEKTPOJIU3 pPaCTBOPOB M PACIIIIABOB BEILIECTB.

OKCHepUMEHTAIbHbBIE METOJbI M3yYEHHUs BEIIECTB M HX TMPEBPAILLCHUN: pPa3JI0KEHUE
MEepPOKCHAa BOJOPOAA B MPUCYTCTBUU KaTalu3aTopa, MOAEINA KPUCTAUIMUECKHX PEHIETOK,
NPOBEIEHUE PEaKIUid HMOHHOrO OOMEHa, OmpenelieHne Cpeabl pPacTBOPOB C  ITOMOIIBIO
WHIUKATOPOB, U3yUYCHHUE BIUSHUS Pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XMUMHYECKOW PEaKIUU H
MOJIOKEHHE XUMUYECKOTO pABHOBECHS.

Heopranuueckass xumusi.

[Tonoxenne HemeramioB B llepumoguueckoil cucreme XuMHU4YecKHX 3yemMeHToB J[.H.
MenpaeneeBa W OCOOCHHOCTH CTPOCHHMS HUX aToMoB. Du3nMyeckue CBOHCTBA HEMETAILIOB.
AJIOTpOIHs HEMETAIIIOB (Ha MIpUMepe KuciIopoaa, cepol, pocdopa u yriaepoaa).

Bonopon. [Monyuenue, pusndyeckne U XMMHYECKHE CBOMCTBA: PEAKIIMU C METaUlaMU H
HEMETaJNIaMH, BOCCTAHOBUTEbHBIE CBOMCTBA. ['nipuibl. TOMIMBHBIE 371€EMEHTBHI.

I"anorensl. Haxoxnenue B mpupope, crnocoObl MOMydeHus, (pu3nueckue U XUMHYECKUE
cBoiictBa. ['amoreHoBogopoanl. BaxHellnne KUCIOPOICOAEPKAIIME COEAUHEHUS] TaJIOT€HOB.
JlabGopaTopHbIe U TPOMBINIUICHHBIE CITOCOOBI TTOJIYYeHHsI TaloreHoB. [IpuMeHeHre TaJloreHoB 1
WX COSAVHEHHUH.



Kucnopon, o3on. JlaGopaTopHble M NPOMBILIUIEHHBIE CIIOCOOBI MOIyYEHUs KUCIOPOAA.
dusnueckue M XUMUYECKHE CBOICTBA W IpPUMEHEHUE Kuciopona u o30Ha. Okcuisl U
MIEPOKCUJIBL.

Cepa. Haxoxpaenwe B mpupoje, CHOCOOBI TMONYyYeHHUs, (U3NUYECKHE W XUMHUUYECKUE
coiictBa. CepoBonopoa, cyibduasl. Oxcun ceprl(1V), oxcun cepoi(VI1). CepHucras u cepHast
KUCIOTBI M uX coid. OCOOEHHOCTH CBOMCTB CEpHOW KHUCIOTHL. I[IlpuMeHeHue cepsl u €&
COEJIMHEHUM.

A3zor. HaxoxxaeHue B TpUpOnE, CIHOCOOBI IMOJNydyeHHs, (U3NYECKHEe W XUMHYECKHE
cBoiicTBa. AMMHUAK, HUTpUIbl. OKCHIBI a30Ta. A30TUCTas M a30THAs KHUCIOTHI M HMX COJIH.
OcobeHHOCTH CBOWCTB a30THOM KHCJIOTHI. [IprMeHeHne a30Ta W €ro coeluHEHHil. A30THbIE
ynoOpeHus.

®ocdop. Haxoxnenue B mpUpoae, CIOCOOBI MONydeHHS, (PU3MUECKHE W XUMUYECCKHE
cpoiictBa. @ocouner u dochun. Oxcunasl ¢ochopa, ¢docopHas KuCIOTa H €€ COJH.
[Ipumenenue dpocdopa u ero coequnenuii. @ochopHbie ya1o0OpeHus.

VYriepon, HaxoxIeHMe B Hpupoae. AioTponHele Moaudukanuu. Pusudeckue u
XUMHUYECKHE CBOWCTBAa IPOCTHIX BEIIECTB, oOpa3zoBaHHBIX yriaepomoMm. Oxcua yraepoxma(ll),
okcup yriaepopa(lV), yrompHas kuciota U €€ comu. AKTUBHUPOBAHHBIA Yrojb, aacopOLus.
@ymnepensl, rpadeH, yriaepoaHble HaHOTPYOKH. IIpuMeHeHHMe NPOCTBIX  BEILECTB,
00pa30BaHHBIX YIIIEPOAOM, U €r0 COSIMHEHUH.

Kpemuuii. Haxoxxnenue B mpupoze, cnocoObl MOTydyeHus, pU3NYECKHE U XUMHUYECKHE
coiictBa. Okcup kpemuusi(1V), kpemMHueBas kuciaorta, CUIUMKaThl. [IppuMeHeHre KpeMHUs U ero
coenuHeHuid. CTEKIIO, ero nojy4eHue, BUabl CTEKIA.

[Tonoxxenue metamioB B [lepuoandeckoil cucreme XMMUYECKUX dJ1eMeHTOB. OcOOEHHOCTH
CTPOEHHUS MEKTPOHHBIX 000J104eK aToMOB MeTauioB. O0mue puznyeckue cBOWCTBAa METAILIOB.
[IpumeHenue MetaiuioB B ObITY U TexHUKe. CIislaBbl METAJJIOB.

DNEeKTPOXUMHUYECKUN psAl  HampspkeHHH MetauioB. OOmme cnocoObl  MOJTy4YeHHUs
METAJIJIOB: TUAPOMETAILTYPrusi, MUPOMETAIUTYPrus, dJeKTpoMeTautyprus. [lonstue o koppozuu
MeTasuoB. CriocoOb! 3aIUTHl OT KOPPO3UH.

O6mas xapaktepuctuka meramwioB |A-rpynnsl Ilepmonnueckoil cucTeMbl XMMHMYECKHX
aneMeHToB. HaTtpuil u kanuii: nonydenue, pusnueckue U XUMHUYECKHE CBOWCTBA, IPUMEHEHUE
IIPOCTBIX BEIECTB U UX COETUHEHUH.

OOmias xapakrepuctuka metamioB |lIA-rpynmsl Ileproguueckoil cucTeMbl XUMHYECKUX
3JIEMEHTOB. MarHuii M KanbUMi: [oiydeHue, GHU3MUECKHe U XUMUYECKHE CBOWCTBaA,
IPUMEHEHHUE NTPOCTHIX BELIECTB U UX coequHEHUH. JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHusI.

AmoMuHM: nonyyeHue, GU3NUYECKUEe U XUMHUYECKHE CBOWCTBA, NMPUMEHEHHUE MPOCTOro
BEILECTBA U €ro coeiuHeHUH. AMQOTepHble CBOWCTBA OKCHAA U THIPOKCHIA AFOMHUHMS,
TUIPOKCOKOMILIEKCHI aTFOMUHMSL.

OOmas xapakTepucTHka MeTajuioB 1modouyHbslx noarpynn (b-rpymm) Ilepuomuueckoit
CHCTEMbI XUMUYECKUX JIEMEHTOB.

duznueckne 1 XMMUYECKUE CBOMCTBA XpoMa U €ro coequHeHui. OKCHUIIbI U THIPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U AUXpPOMAThl, UX OKHCIUTEJIbHbIE CBOMCTBA.
[Tosnyuenue u npuMeHEHHE XpoMa.

duznueckue M XUMUYECKHE CBOWCTBA MapraHia M €ro coeluHeHuil. Baxnelmme
coenqunenust mapranua(ll), mapranua(lV), mapranua(VI) u mapranna(VII). [lepmanranat kanus,
€ro OKHCIIUTENbHBIE CBOICTBA.



duznyeckue U XMMUYECKHE CBOICTBA kKeje3a U ero coequHeHud. OKCUAbl, TUIPOKCUIBI U
cou xkene3a(ll) u sxeneza(lll). [Tonyuenune u mpuMeHeHME JKelle3a U €ro CIIaBOB.

®u3NYecKue 1 XMMHYECKUE CBOMCTBA MeIH U €€ coeanHeHuil. [lonyuenne u npumMeHenmue
MeIU U €€ COCANHEHUN.

[Munk: nonydyenue, pU3NUECKUe U XUMHUECKHUE CBOKMCTBA. AM(OTEpHbIE CBOIICTBA OKCH/IA
U TUJIpOKCHUA IIMHKA, THIPOKCOKOMIIIEKCHI ITMHKA. [[puMeHeHne IMHKa U ero COeTUHEHHH.

OKClepUMEeHTAJIbHbIE METOJIbl H3YYEHHUs BEIIeCTB W UX IPEBpalleHUI: H3ydeHHE
00pa3IoB HEMETAJIOB, TOpeHue cepbl, (ocdopa, kKeneza, MarHus B KHCIOPOJE, M3YyUCHHE
Koulekiuu «MeTamnbl ¥ CIUIaBbD», B3aUMOJEHCTBHE IIENOYHBIX M HIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO MCIIOJIb30BAaHUE BMJIEOMATEPHAIOB), B3aUMOJEHCTBUE LIMHKA U
JKeJe3a ¢ pacTBOpaMH KUCJIOT U LIeJIoUel, Ka4eCTBEHHbIE PEAKIIMY Ha HEOPTAHUUECKUE aHUOHBI,
KAaTHOH BOJIOPO/Ia U KaTHOHBI METAJUIOB, B3aMMOAECHCTBUE THIPOKCUOB aJTIOMUHHS M IIMHKA C
pacTBOpaMM KHUCJIOT M IIEJI0YeH, pelleHne SKCIEpUMEHTAIBHBIX 3a7a4d 10 TeMaM «['ajioreHsl»,
«Cepa u e€ coenuHeHUs», «A30T U (Hochop U UX COSAUHEHHS», «MeTaIbl TIaBHBIX MOATPYII,
«MeTtamisl TOOOYHBIX MOATPYIIII.

XuMus 1 )KU3Hb.

Ponp xumMuu B o0ecredeHnr yCTOHYMBOTO Pa3BUTHS yenoBeuecTBa. [IOHATHE O HAYUHBIX
METOJaX IIO3HAaHUS W METOAOJOIMM HAydyHOro uccienoBaHus. HayuHble NOpUHIUIEBI
OpraHu3alyi XUMHYECKOro MPOU3BOACTBA. [IpOMBIIIIEHHBIE CITOCOOBI MOTY4YeHUS Ba)KHEH X
BELIECTB (HA MpUMepe NMPOU3BOACTBA aMMHUaKa, CEPHOM KUCIOThI, MeTaHoJa). [IpoMblineHHbIe
CrocoObl MOJIy4EeHUs METAJJIOB U CIIaBOB. XHMUYECKOE 3arpsi3HEHUE OKpyXKarollel cpenbl U
ero nmocineacTBus. Pons xumun B 00ecriedeHIN YHEPreTHIECKOi 6€30MacHOCTH.

Xumusi U 310poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. IlpaBuia wHcnosib30BaHUS
JIEKapCTBEHHBIX IpenapaToB. Posib XMMHUM B pa3BUTUU MEIULIUHBI.

XuMUS THUIIK: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J0o0aBKU. Posb Xxumuu B oOecriedeHuH
MUIIEBOI 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenctBa. beitoBas xumwus. IlpaBuma OGe3omacHOro
UCIOJIb30BaHUs MPENapaToB OBITOBOM XMMHUHU B ITOBCEIHEBHOM KU3HHU.

XuMus B CTPOUTENLCTBE: BaXXHEUILINE CTPOUTEIIbHBIE MaTEpUabl (LIEMEHT, OETOH).

Xumus B CeNbCKOM X03s1iicTBe. OpraHndeckie 1 MUHEpaJIbHbIE Y00 PEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KepaMuka. Marepuasl
JUIs 37eKTpoHUKU. HaHoTexHonoruu.

Pacuérnrlie 3amaumn.

Pacuérel: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00bEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MAacchl (00bEMa, KOJIMYEeCTBa
BEIIECTBA) MPOJAYKTOB pEaKIWH, €CIU OJHO W3 BEIIECTB HMEET MPUMECH, Macchl (00béMma,
KOJIMYECTBA BELIECTBA) IMPOJAYKTa PEaKLUU, €CIU OJHO W3 BEUIECTB JAHO B BHUJE pacTBopa C
ONpENeIEHHON MAacCOBOM J0JIeM pacTBOPEHHOIO BEILIECTBA, MACCOBOM JIOMM M MOJISIPHOU
KOHIIGHTpaIlMM BEILeCTBA B PAcTBOpPE, JOJU BBIXOJA NPOAYKTAa PEAKLHUH OT TEOPETHUECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeqMeTHbIX CBsI3eil Mpu M3ydyeHuu oO0Iield U HEOPraHW4YecKol XUMUU B
11 kiacce ocyuiecTBISETCS Yepe3 UCIOJIb30BAHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHSITUH,
TaK Y MOHATHH, IPUHATHIX B OTAEJIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOI'O IIMKIIA.



OO01Me ecTeCTBEHHO-HAy4YHbIC IMOHATHSA: SBJIEHHE, HAy4YHBIH (AKT, TMIIOTE3a, TCOPHS,
3aKOH, AaHajM3, CHHTE3, KIacCH(pHUKAIUs, NEPUOANYHOCTh, HAOJIIOJCHUE, HW3MEpECHHE,
IKCIEPUMEHT, MOJIE)Ib, MOJICIIUPOBAHUE.

®dwusuka: MaTepus, MUKPOMHD, MaKpOMHpP, aTOM, JJICKTPOH, IMPOTOH, HEUTPOH, HOH,
W30TOIIbI, PaIMOAKTUBHOCTh, MOJICKYJIA, DYHEPreTUYSCKUN YpPOBEHB, BEIIECTBO, TEIIO, O0BEM,
arperaTHOe COCTOSTHHE BEIIECTBAa, WJACATBHBIA Ta3, (U3NYCCKHEC BEIWYUHBI, CIMHHIIBI
WU3MEPCHHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: KieTka, OpraHm3M, OJKOCHCTeMa, Owmocdepa, MerabonmM3M, MakKpo- |
MHUKPOIJIEMEHTHI, O€NKH, JKUPBI, YIJIEBOABI, HYKIEHHOBBIC KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MEUHEpaIBI, TOPHBIE TOPOABI, ITOJIE3HBIC UCKOMAeMbI€, TOIUTHBO, PECYPCHI.

TexHOIOTHS: XUMHYECKash TPOMBIIIICHHOCTh, METAJLUTYPIHsi, CTPOUTEIBHBIC MaTEPHAIIBI,
CEITbCKOXO3SIICTBEHHOE  MPOU3BOJICTBO, IMHUIIEBAs TMPOMBIIUIEHHOCTh, (DapMameBTHYeCKast
IPOMBIIIICHHOCTD, MIPOU3BO/ICTBO KOCMETHY ECKHX pernapaTos, MIPOU3BOJICTBO
KOHCTPYKITHOHHBIX MaTePUAJIOB, JIEKTPOHHAS TPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
YYEBHOI'O IPEIMETA

JIMYHOCTHBIE PE3YJBbTATDBI

B cooTBEeTCTBUM C CHCTEMHO-IEATEIbHOCTHBIM MOJAXOJOM B CTPYKType JIMYHOCTHBIX
pe3ysbTaTOB OCBOEHHUS IpeaMeTa «XHUMHS» Ha YpOBHE CpeaHero oomero obOpa3zoBaHUs
BBIJICJICHBI CIICIYIONINE COCTABIISIFOIINE: OCO3HAHNUE OOYJArOIIMMUCS POCCUMCKON TpakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIPEAENIECHUIO;
HaJIM4YMe MOTMBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOy4arolIMXcCs
PYKOBOZACTBOBAaTbCA MNPUHATBIMU B OOIIECTBE MpaBHUJIaAMM M HOpMaMH IIOBEACHUS; HaJINUHE
IIPaBOCO3HAHMS, SKOJIOIMYECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LEIU U CTPOUTH KU3HEHHBIE
TIJIaHBL.

JIuuHOCTHBIE pe3yNbTaThl OCBOEHUS IpeAMeTa «XUMUS» OTpa)xaroT c(popMHUPOBAHHOCTH
OIbITa NIO3HABATEIbHOW M MPAKTUUECKON AEATEIbHOCTU 00Yy4aroluXcsl B IPOLECCe pean3aluu
00pa30BaTEIbHON ACSITENBHOCTH.

JInuHOCTHBIE pe3yNbTaThl OCBOEHHS MpenMera « XUMHUS» OTpakaroT cHOPMUPOBAHHOCTD
OTbITa TTO3HABATENBHOM U MPAKTUYECKON AEITeTbHOCTH 00YYaroIMXCsl B POIECCe peatn3aiuu
00pa3oBaTeIbHON AEITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHcKOro BOCIUTAHMS

0CO3HAHUS 00YYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY W MIPABOIMOPSIKY;

IPEACTaBICHUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEKJIMYHOCTHBIX OTHOLIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JeSTEIbHOCTH MPU CO3/aHUU YUEOHBIX MPOEKTOB,
pelieHuy y4eOHbIX U MO3HABaTEeNbHbIX 3a/1a4, BBIMOIHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JTOTUKY M apryMEHThI APYTUX
IIpU aHAJIM3€ Pa3IMYHbIX BUJIOB YUeOHOM NeATeNbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIMTAHMSA:

LIEHHOCTHOI'O OTHOLIEHHWsS] K HCTOPUUECKOMY M HAay4YHOMY HACIEIHI0O OTEYECTBEHHOU
XHMHH,

YB@KEHHUSI K TPOILIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TPAKTHUYECKOT'O MPUIIOKEHUS
XMMHH, OCO3HAHHMSI TOro, YTO JAHHbIE HAyKH €CThb pE3yJbTaT JIMTENbHBIX HaOJIIOACHUMH,
KpPOMOTJIMBBIX HKCIEPUMEHTAJIBHBIX [IOMCKOB, [IOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB;

MHTepeca U T[O3HAaBAaTENbHBIX MOTHBOB B TOJYYEHHH U TMOCJIEAYIOIIEM aHaln3e
uHGOpPMAINH O EPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM 0TE€UeCTBEHHOM XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOT' O CO3HAHMS, ’THUECKOT 0 ITOBEICHUS;

CIIOCOOHOCTH OLIGHHMBAaTh CHTYal[dd, CBSI3aHHbIE C XUMHYECKUMHU SBICHUAMHU, H
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLI€HUBaTh CBOE IOBEJIEHHWE M IOCTYNKHM CBOMX TOBAapULIEH € MO3UIMUI
HPAaBCTBEHHBIX U MIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

4) dpopMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMaHUs LEHHOCTEH 370poBoro M Oe3zomacHoro oOpa3a KH3HU, HEOOXOIWMOCTH
OTBETCTBEHHOI'0 OTHOILLIEHUSI K COOCTBEHHOMY (PH3NUECKOMY U IICUXHUUECKOMY 3/10POBBIO;



coOoieHns mpaBuil 0e30MacHOro oOpalleHHsi ¢ BEHIeCTBAMHU B OBITY, MOBCEIHEBHOM
YKU3HH, B TPYJOBOU JESITEIBHOCTH;

MOHUMAHUs IEHHOCTH TPaBWJI WHAWUBUIYAILHOTO U KOJUJICKTUBHOrO 0€30MacHOro
TOBEICHUS B CUTYAIIUSIX, YIPOXKAIOUINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHUS TOCJIEACTBHI W HENPUITHS BPEAHBIX MPHUBBIUEK (YIMOTPEOJCHHs aKOTroJis,
HapKOTUKOB, KypeHus);

5) Tpyn0oBOIro BOCIIMTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-MCCIEIOBATENbCKOW JI€ATENbHOCTH,
OO0IIIECTBEHHO MOJIE3HON, TBOPUECKOW U IPYTUX BHIAX e TEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B pEUICHUH TMPAKTUYECKUX 3a]ad COLMAIbHOU
HaIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3YYEHHUIO Mpodeccuid pa3armdHOro pojaa, B TOM HYHCIE Ha
OCHOBE IMPUMEHEHHUsI MPEAMETHBIX 3HAHUHN 110 XUMUU;

YBa)K€HUS K TPYLY, JIOASM TPYAa U pe3yabTaTaM TPYJOBOU €ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpY HWHAMBHUAYQJIBHOH TpaeKTOpHUH 00pa3oBaHUS,
Oyayuieil mpodeccuu U peaau3anuid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIOCOOHOCTEH K XUMUU, HHTEPECOB U MOTPEOHOCTEH 0011ecTBa;

6) 3K0J1I0rMYECKOr0 BOCIIMTAHMSI:

HKOJIOTUYECKHU IEIeCO00Pa3HOro OTHOUICHUS K MPUPOAE KAaK MUCTOUHUKY CYIIECTBOBAHUS
JKU3HHU Ha 3eMiIe;

MOHUMAaHUS TI00ATBHOr0 XapakTepa HKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSHUE IPUPOIHON U COLIMAIBHOU CPENbL;

OCO3HAHUSI HEOOXOUMOCTH HCIIOIb30BaHUS JOCTUKEHUN XUMUHU ISl PEIISHUS BOIIPOCOB
PalMOHAILHOTO MPUPOIONOIb30BAHUS;

AKTUBHOT'O HEMPHUATUS JCHCTBUN, MPUHOCAIIUX BPEI OKPYXKAIOMIEH MPUPOTHON Cpere,
YMEHHSI TPOTHO3MPOBATh HEOIATONPUATHBIE YKOJOTHYECKHE MOCIENCTBUS MPEIIPHHIMAEMbIX
JISUCTBUI U TIPEIOTBPALIATh UX;

HaJM4Msl PA3BUTOTO HSKOJOTMYECKOrO MBIIIJICHHS, 3KOJOTMYECKOW KYJbTYpBhl, OIbITA
NESITEIbHOCTA  DKOJIOTMYECKON  HAmpaBIIEHHOCTH, YMEHHUS PpPYKOBOJACTBOBAaThCA HMMH B
M03HABaTENIbHON, KOMMYHUKATHUBHON U COIIMAIbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
IIPOTHUBOCTOSITh UJE0JIOTUU XeMopoOuu;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHPOBO33pEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd H
00I1IeCTBEHHOM MPaKTUKH;

MOHMMaHUA CHeunUuKH XUMHHM KaK HayKd, OCO3HaHHMs e€ poiu B (POpPMHUPOBAHHUH
paIMOHATBHOIO HAYYHOT'O MBIIUIEHUS, CO3JJaHIH [EJIOCTHOIO MPEACTaBIEeHUs 00 OKpYXKalolieM
MHUpE Kak O €AMHCTBE MPUPOJAbl M YEIOBEKA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpodJIeM COXpaHEHUS MTPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JJII COBPEMEHHON NMBWIM3ALUUA: B €€
T'YMaHUCTUYECKOM HaNpaBJICHHOCTU M Ba)XHOW pOJIM B CO3JaHMM HOBOM 0a3pl MaTepuasibHOU
KYJBTYPBbI, B PEIICHUH TI00TBHBIX MTPOOJIEM YCTOWYHUBOIO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKON, TMHIIEBOM ¢ OSKOJOTMYECKOW O€e30MacHOCTH, B PAa3BUTHH MEIUIMHBI,
00ecreyeHn yCIO0BUH YCIEITHOTO TPYAa U SKOJIOTUYECKH KOM(OPTHOM KHU3HU KaXkI0Tr0 YJieHa
oO1ecTBa;

€CTECTBEHHO-HAYyYHOM TIpaMOTHOCTU: TMOHUMAaHMsS CYIIHOCTH METOJOB IO3HAHMUS,
UCIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIONB30BATh MOTyYaeMble 3HAHUS IS



aHaiM3a U OOBSCHEHHUS SBJICHUH OKPYIKAIOIIEr0 MHpa W MPOUCXOIANIMX B HEM HM3MEHEHHIHA,
YMEHHS JIe1aTh 00OCHOBAHHBIE 3aKIFOUCHHSI HA OCHOBE HAayYHBIX (DAKTOB M MMEIOIIUXCS JTAHHBIX
C LIETIBIO TIOJYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BATh XUMUYCCKHE 3HAHUS IS PEIICHUS TPOOIeM
B PCANTbHBIX JKU3HCHHBIX CUTYaIUSX;

WHTEpeca K MO3HAHWIO, UCCIICIOBATEIIbCKOM JISSITEILHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPBHIBHOMY OOpPa30BaHHIO W CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHHW 110 XUMHU B COOTBETCTBUH C IKHU3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM TpyAa B PasIUYHBIX cdepax mnpodeccuoHaTbHOMI
JESATSITBHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATbBI

MeTanpenMeTHbIe Pe3yIbTaThl OCBOCHHS MPOrPaMMbl IO XUMHUU Ha YPOBHE CPEIHETO
o01m1ero oopa3oBaHus BKIIIOYAIOT:

3HaUYMMbIC IS (DOPMUPOBAHUS MHPOBO33PEHHS OOYYAIOIMUXCS MEKIUCIUILTHHAPHBIC
(MexmpeaMeTHbIe) 00IeHaYyYHbIE TTOHATHU S, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHON KapTUHBI MUPa
U crienu(puKy METOI0B TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepwsi, BELIECTBO,
SHEPrus, SBJICHHUE, MPOIECC, CHCTEMA, HAyYHbIM (aKT, MPUHIUII, TUMIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHUsl, UCCIIEIOBaHUE, HAOIIOICHNE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHUBEpCalbHbIE  y4cOHBIC JTEUCTBUS (mo3HaBaTeNbHEIE, KOMMYHHUKATHUBHEIE,
perynatuBHble), oOecneuuBaroue (opMupoBaHue (QYHKUMOHAJIBHOM TIpPaMOTHOCTH H
COIIMAJIBHON KOMIIETCHIIMH O0YYaIOIIUXCs;

CHOCOOHOCTh ~ OOYYAlOIIUXCS ~ HCIOJb30BaTh  OCBOCHHBIC  MEKIHUCIMIUIMHAPHBIC,
MHPOBO33pEHUYECKHE 3HaHUsI U YyHUBEpcajbHble Y4yeOHbIE IEHCTBUS B IIO3HABATEIbHOM H
COI[MAJILHOM TIPAKTUKE.

MeranpenMeTHble pe3yJIbTaThl OTPAXKAIOT OBJAJEHUE YHUBEPCAJTbHBIMU Y4EOHBIMU
MM03HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETyJISITUBHBIMU J€H CTBUSIMH.

Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUS

1) 6a3oBbIe JOrHYECKHE TeCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh MPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

ONpeNeNiaTh IETH ASATEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPHH HUX JOCTHIKCHUS,
COOTHOCHTH PE3yJIbTAThI ICITEIILHOCTH C ITOCTABJIICHHBIMU I[EIISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHUM NPUEMBI JIOTUMYECKOTO MBIIUICHUS: BBIICSATH
XapaKTepHbIE TPU3HAKM TIOHATHA W YCTAaHABIMBATh MX B3aUMOCBS3b, HCIIOIB30BATH
COOTBETCTBYIOIINE MOHATHUS ISl O0OBSICHEHUS OT/ACIbHBIX ()aKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIACCU(PHUKAIIMY BEIIECTB M XUMHUECKUX PEaKIINiA;

YCTaHABIMBATh TPUYHMHHO-CIICACTBEHHBIE CBS3H MEXK/Y H3Y4aeMbIMH SBJICHUSMU;

CTPOUTH JIOTUYECKHUE PACCYXICHHUS (MHIYKTUBHBIC, [EIyKTUBHBIC, IO AHAJIOTHH),
BBISBJIAITh 3aKOHOMEPHOCTH M MPOTHBOPEYHUsS B PaCCMATPUBAEMBIX SBJICHHAX, (POPMYJIMPOBATH
BBIBOIBI M 3aKJTFOUCHHUS;

MIPUMEHSTh B TPOIECCE MO3HAHUS HMCHOJIb3yeMble B XUMHUHM CHMBOJUYECKHUE (3HAKOBHIC)
MOJIEJH, TPe0oOpa30BhIBATh MOJICIIbHBIC MTPEICTABICHUS — XUMHUYECKUM 3HAK (CUMBOJI) DJIEMEHTA,
XUMH4YecKass ¢GopMylia, ypaBHEHHE XUMHUYECKOW pEaKIHuH — TMPH PEIIeHUH Y4eOHBIX



NIO3HABATEJIbHBIX U IPAKTUYECKHUX 3a]ay, PUMEHATh HA3BaHHBIE MOJEJIBHBIC IIPEICTABICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB U XMMHUECKUX PEAKIIHH.

2) 0a30BbIe HCCJIeA0BATENbCKHE TeHCTBHS:

BJIa/IETh OCHOBAaMH METOOB HayYHOTr0 IMO3HAHUS BELIECTB U XMMHUECKUX PEaKIIUil;

dopmynupoBaTh LEIM U 3aJayd  HUCCIEIOBaHHUS, MCIOJIb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(OPMYIUPOBAHHBIE BOMPOCH B KaUeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (hOpMUPOBAHUS THUIOTE3bI 110 MTPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX CYKJECHUM;

BJIIAJIETh HAaBBIKAMU CaMOCTOSITEJIbHOIO IUIAHUPOBAHMUS M MPOBENECHUS YUYEHHUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIONATh 32 XOJIOM IPOIECcCca, CAMOCTOATEIbHO
IIPOTHO3UPOBAaTh €ro pe3yiabTaT, (opMynHpoBaTh OOOOIIEHHS U BBIBOJBl OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIENOBAHUSA, COCTABISITh OOOCHOBAHHBIM OTYET O MPOJEIaHHOM
pabore;

npuoOpeTaTh ONBIT YUYEHHYECKOW MCCIIENOBATENbCKOM U IPOEKTHON [EATEIbHOCTH,
IPOSABIIATH CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOIOB pEeLIeHUs
IIPaKTUYECKUX 3a]1a4, IPUMEHEHHIO Pa3JIMYHbIX METOJ 0B I03HAHMUS.

3) padora ¢ nndopmanueii:

OPUEHTHPOBATbCA B PA3IMYHBIX MCTOYHMKAX MHPOpManuu (Hay4HO-TIOMYJIspHas
auTepaTypa XMMHUYECKOTO COAEp)KaHHs, CIpaBOYHbIE I0coOMs, pecypcel HMHTepHeTa),
aHAJIM3UPOBAaTh MHGOPMALMIO Ppa3IMYHBIX BHIOB M (OpPM IPEACTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

bopMynMpoBaTh 3anpocChl M MPUMEHATH pPA3IMYHBIE METOJbl NPH IIOUCKE U OTOOpE
uHpopMaIuu, He0OXO0UMOM 17151 BHITOJHEHUS Y4eOHbIX 3a/1a4 ONpeaeIEHHOr0 TUIIA;

puoOpeTaTh OMBIT MCIOJIb30BAaHUS MH(MOPMAIIMOHHO-KOMMYHUKATUBHBIX TE€XHOJOIMH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY HpercTaBieHus WHPOpMaIK (CXEMBI,
rpaduKu, IMarpaMMbl, TAOIHIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BAaTh HAy4YHBIM S3bIK B KauecTBE CpeACTBa MNpH paboTe ¢ XUMHUYECKOU
uHpOpPMaLMe: TPUMEHITh MEKNpeAMETHbIe ((PU3MUecKHe W MaTeMaTH4YecKHe) 3HaKh |
CUMBOJIBL, (POPMYJIBI, a00OpEeBHATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPENICTBA HATIISIAHOCTH.

KoMMyHHKAaTHBHBIC YHHBEpPCAJbHbIC yYeOHbIE 1eiiCTBUSA:

3aJ]aBaTh BOIPOCHI M0 CYIIECTBY OOCYXAAaeMOI TEMbI B XOA€ Juajora W/wiu JAUCKYCCHH,
BBICKa3bIBaTh HUJEHU, (OPMYIMPOBATH CBOM IPEAJIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
IIPEAJIOKEHHOH 3aa4u;

BBICTYNAaTh C IPE3EHTALMENd PE3yJbTATOB IO3HABATEIbHOU IEATEIbHOCTH, IOITY4YEHHBIX
CaMOCTOSITEJIbHO MJIA COBMECTHO CO CBEPCTHUKAMHU IIPU  BBINOJHEHUU XUMHYECKOIO
JKCIIEpPUMEHTA, NPAKTUYECKOW paboThl MO HCCICIOBAaHUIO CBOICTB M3Y4aeMbIX BEIIECTB,
peanu3anuu y4yeOHOro MpoekTa, U (OpMYJIMPOBATH BBIBOABI MO pPE3yibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUN MMYTEM COrIacoBaHUS MO3ULUI B X0/1e 00CYKIEHNS 1 0OMEHa MHEHHSIMHU.

PerynsiTuBHBIC YHHBepCaJbHbIe Y4eOHbIE 1eHCTBHA:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYIIECTBJISATH CBOIO IO3HABATENIbHYIO JEATEIbHOCTD,
ompenenss e€ Lead M 3a7add, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
Mpe/jiaraeMblii alrOpUTM JIEHCTBUI NMpH BBHIMOJIHEHUN YYeOHBIX M HCCIEAOBAaTENbCKUX 3ajJad,
BbIOMpaTh Hanbosee 3(HEeKTUBHBIN cOCOO UX pelIeHus ¢ YIETOM MOJYyYeHUSI HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHX PEAKIIMSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CaMOOI[EHKH.



MNPEJIMETHBIE PE3YJIbTATDBI

[IpenmeTHBIE pE3yabTaThl OCBOCHUSI IPOrpaMMBbl [0 XUMUU Ha YIIIyOlIEHHOM ypOBHE Ha
YpOBHE cpemaHero obmiero o0pa3oBaHMs BKIIOYAIOT crenuduueckue s ydeOHOro mpeaMera
«XuMUs» HaydHble 3HAHUS, YMEHHUS M CIOCOObI ACHCTBUIM MO OCBOGHHIO, MHTEPIpPETALUU U
Hp606pa30BaHI/IIO 3HaHI/II\/'I, BUJBI ACATCIIBHOCTH 10 MOJTYYCHUIO HOBOI'O 3HAHUA U NPHUMCHCHUIO
3HAaHUU B Ppa3IMYHbIX yqe6HLIX CUTyallMdX, a TaKXE B PCaJIbHbIX XU3HCHHBIX CHTyallHAX,
CBSI3aHHELIX C xumuen. B nmporpaMMme 1Mo XUMHH NPECIMETHBIC PE3YyJIbTAaThbl IMPECACTABJICHBI 10
rogam HU3y4YCHUA.

10 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «OpraHuueckas XuMus» OTPakaroT:

cOPMHUPOBAHHOCTh TPEICTABJICHUN: O MECTE W 3HAYCHWU OPraHUYECKOM XUMHUU B
CHCTEME €CTECTBCHHBIX HAayK U €€ pOoJM B 00ECIEUYCHUN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA B
pelieHuu MpoOJieM 3KOJIOTHYECKON, SHEPreTHUYecKOM M MHILEBOM 0e30MacHOCTH, B Pa3BUTHUU
MEIULUHBI, CO3JaHUU HOBBIX MAaTEepUANOB, HOBBIX HCTOYHHMKOB OSHEPruu, B oOecreueHuu
palMOHAIIBHOTO MPHPOAOINOIL30BAHMS, B (JOPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KYJIbTYphI
YEeIIOBEeKa, a TaKKe DJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0pPOBBIO H
MPUPOIHOM CpelIE;

BJIAJICHUE CHUCTEMOM XUMHMYECKMX 3HAHHUM, KOTOpas BKJKOYAET: OCHOBOIIOJArarolue
MOHATHS — XWMHUYECKHM DJIEMEHT, aToM, SIPO M JJIEKTPOHHAas 000Jo4YKa aTtoma, S-, p-, d-
aTOMHBIE OpOMTAM, OCHOBHOE M BO30YXXIEHHOE COCTOSHHUS aTOMa, THOPUIU3AIMS aTOMHBIX
opOuTaneif, MOH, MOJIEKYyJid, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKas CBS3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIH OO0BEM, YIJIEPOAHBIA CKeJerT,
(byHKIMOHANbHAST TPYNIa, pajuKall, CTPYKTypHbIe (opMysbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHas M MPOCTPAaHCTBEHHas (reoMeTpuueckas, ONTHYecKas),
HU30MEPBI, TOMOJIOTUYECKUN psZl, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- M a30TCOAECPKAIINE
OpPraHMYECKUE COEIMHEHHUS, MOHOMEP, MOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIC
COEAMHEHMSI; TEOPUH, 3aKOHBI (mepuoaudeckuil 3akoH [I. M. MenneneeBa, Teopusi CTpOeHHs
opraHuueckux BemecTB A. M. byrtiepoBa, 3akOoH COXpaHEHHS MacChl BELIECTB, 3aKOH
COXpaHEHHS W TPEBpAIICHHUS DHEPruMd TMPU XUMHUYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MUPOBO33PEHUECKUE 3HAHMS, JEKAllMe B OCHOBE MOHUMaHUS
OPUYUHHOCTH UM CUCTEMHOCTHM XHMMUYECKMX SBJICHUH; NPEICTAaBIECHHUS O MeXaHUu3Max
XUMUYECKUX PpEaKlUHil, TEepMOAMHAMUYECKUX M KHHETMYECKUX 3aKOHOMEPHOCTAX UX
IPOTEKAHUS, O B3aMMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJEKYJaX (MHIYKTUBHBIA U
Me3oMepHbIid 3¢ dexTsl, opueHTanTsl | u Il poma); gakronoruyeckue cBefeHHs O CBOWMCTBAX,
COCTaBe, MOJYyYEHUHU U 0€30MaCHOM UCIOIb30BAHIH BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKOM JeATEeIHbHOCTH YEJOBEKa, OOIIMX HAyYHBIX NPUHIIMIAX XHMHUYECKOTO
MPOM3BOICTBA (HA MPUMeEPE MPOU3BOICTBA METAHOJA, TEPEPa0OTKU HEPTH);

chOpPMHUPOBAHHOCTh YMEHHI: BBISBIISITh XapaKTepHbIE MTPU3HAKHU MMOHSATHH, YCTAaHABIUBATDH
HX B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLME MOHITHUS MIPU ONMUCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OpraHUY€CKUX COCJIMHEHHIT;

c(OpPMHPOBAHHOCTh YMEHUH:

MCIO0JIb30BaTh XUMUYECKYIO CUMBOJIMKY JUJII COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAIIEHHBIX U CKENIETHBIX) (DOPMYIT OPraHUYECKUX BEIIECCTB;

COCTaBJIATH ypPAaBHEHHMS XMMHYECKHMX pPEaKIUid U  pacKpblBaTb UX CYIIHOCTh:
OKHUCIIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLUHUM IMOCPEACTBOM  COCTABJIEHHUS  DJIEKTPOHHOIO



OamaHca 3TUX peakUuil, peakuuii HMOHHOro oOMeHa MyTEéM COCTAaBJIEHUS HUX IOJIHBIX H
COKpaLIEHHBIX HOHHBIX YPABHEHMUIA;

W3rOTaBIMBaTh MOJEIM MOJIEKYJI OPraHWYecKHMX BELIeCTB s WUIIOCTPALUUd HX
XMMHUYECKOT0 U IPOCTPAHCTBEHHOT' O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUI: yCTaHABINBATh MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB M0 UX COCTaBY U CTPOCHHUIO K ONpeNeIEHHOMY KJlacCy/TpyIIe COeTUHEHHH, 1aBaTh UM
Ha3BaHMs Mo cuctematndyeckoi HomeHkiarype (IUPAC) u npuBoauTh TpuUBHAJIbHBIC Ha3BaHUS
JUIl  OTHEJNbHBIX TPEICTaBUTEIEH OPraHUYEeCKUX BEIIECTB (OTUJIEH, AalETHIIEH, TOIYOll,
TJMIEPUH, ATUICHIVIMKONb, (eHod, (OopMajbIerusl, ameTaableruj, AaueToH, MypaBbUHas
KHCJIO0Ta, YKCyCHasl KHUCJIOTa, CTE€apUHOBas, OJEMHOBAas, MaJbMUTUHOBAS KHUCJIOTHI, TJIMIIMH,
aJlaHWH, MaJIbTO3a, (PPYKTO3a, AaHWJINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

Cc(OpPMUPOBAHHOCTb YMEHHUS OIpPENEIATh BHJ XUMHYECKOM CBA3M B OPraHUYECKUX
COEAMHEHMSIX (KOBaJIEHTHAs! U MOHHASI CBSI3b, G- U T-CBSI3b, BOJOPOAHASI CBSI3b);

C(OPMHUPOBAHHOCTb YMEHHUS HPUMEHATH IOJOKEHUS TEOPUU CTPOCHHS OpraHMYECKHX
Bemects A. M. byriepoBa 111 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS;

C(OPMHUPOBAHHOCTh YMEHHUH XapakTepH30BaTb COCTaB, CTpOeHHEe, (Qu3nueckue u
XUMHUYECKHE CBOMCTBA TUIIMUHBIX MPEJICTABUTENEH PA3IMUHBIX KIaCCOB OPraHMYECKUX BEIECTB:
QJIKAHOB, IMKJIOAJIKAHOB, aJKEHOB, AJIKQJAMEHOB, AJKMHOB, apOMAaTHYECKUX YIJIEBOAOPOJIOB,
CIIMPTOB, AJbAETUIIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTHIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, O€JIKOB, YIiIeBO0B (MOHO-, TU- U MOJIMCAaXapuIoB),
WUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXAY HHUMHU YPaBHEHHSIMH COOTBETCTBYIOIIMX
XMUMHMYECKUX peaKuil ¢ UCIOIb30BAaHUEM CTPYKTYPHBIX hopMyI;

cOpPMUPOBAHHOCTh YMEHHUS NOATBEpP)KJIAaTh Ha KOHKPETHBIX IpPUMEPax XapakTep
3aBUCHUMOCTH PEAKIMOHHOM CIIOCOOHOCTH OpPraHMYECKHX COEITMHEHUN OT KPaTHOCTH M TUIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI3U), B3AUMHOI'O BJIIMSHHUS aTOMOB U I'PYII aTOMOB B MOJIEKYJIAX;

COPMHUPOBAHHOCTh YMEHHS XapaKTepH30BaTh MCTOYHUKH YIIIEBOIOPOJHOTO CHIPhS
(He(dTh, MPUPOIHBIN Tra3, yroib), CIOCOOBI €ro MEpepabOTKH M IMPAKTHYECKOE NMPHUMEHEHHE
IIPOAYKTOB II€pepabOTKH;

Cc(OPMUPOBAHHOCTb BIJIAJICHUS CHUCTEMON 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJaxX
MO3HaHUS — HAOMIOJEHUHM, HM3MEPEHUH, MOJACIMPOBAHUM, DOKCIIEPUMEHTE (pealbHOM U
MBICJIIEHHOM) U YMEHHsI IPUMEHATh 3TH 3HAHUS;

COPMHUPOBAHHOCT ~ yYMEHHUS NPUMEHATb OCHOBHBIE  OMNEpallMd  MBICIUTEILHON
NeATebHOCTH — aHalW3 U CHHTE3, CpaBHEHUE, O00OOILIeHHEe, CHCTEeMaTHU3alUIO, BBIABIECHUE
IPUYUHHO-CIIEICTBEHHBIX CBA3EH — 111 3y4EHUs CBOMCTB BELIECTB M XMMUUECKUX PEaKLIUi;

C(OPMHUPOBAHHOCTh YMEHHI: BBIABIATH B3aUMOCBSA3b XUMHUECKUX 3HAHUHN C MOHATUSAMU U
IpEeICTaBICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MpeIMeToB s Oojee OCO3HAHHOIO
MIOHMMAaHHUs CYLTHOCTH MaTEpUaJbHOIO €IMHCTBA MHUpA, UCIOIb30BaTh CUCTEMHBIE 3HAHUS IO
OpPraHWYecKOM XUMHUH JUIsl OOBSICHEHUS U MPOTHO3UPOBAHMS SBJIEHUH, UMEIOIIUX €CTECTBEHHO -
Hay4YHYIO IPUPONY;

cOpPMUPOBAHHOCTh YMEHHUN: MPOBOAUTH PACUETHl IO XUMHUYECKHM (opMynaM H
yYpaBHEHHUSIM XUMHUYECKHUX PEaKIUil C HCIOJIb30BAHMEM (HU3MYECKHX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacdyErbl MO HAXOXKIECHUIO XMMUYECKOH (OpPMYIbl BElIecTBA MO M3BECTHBIM MAacCOBBIM JOJISIM
XMMUYECKUX 3JIEMEHTOB, POJyKTaM CTOpaHHsl, INIOTHOCTU T'a3000pa3HbIX BEIIECTB;



cOpMUPOBAHHOCTh YMEHHI: MPOrHO3UPOBATh, aHAIM3UPOBATh U OLEHUBATH C MO3HIIHHA
9KOJIOTUYECKOW O€30MacHOCTH MOCIEeACTBUS OBITOBOM W INPOU3BOACTBEHHOH MIEATEIbHOCTU
YeIIOBEeKa, CBSI3aHHON C TMepepaboTKOM BEIIECTB, HMCIOIb30BATh MONYYEHHBIC 3HAHHUS JJIS
MPUHSTHUS TPAMOTHBIX pelIeHUl Npo0JieM B CUTyalUsIX, CBA3aHHbBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITEJIbHO IJIAHUPOBATH U MPOBOAUTH XUMHUYECKHM
SKCIEPUMEHT (TIOJydeHHE U U3ydeHHe CBOMCTB OPraHMYECKUX BEIIECTB, KAUeCTBEHHbBIE PEAKIIUU
YIJIEBOJOPOJIOB PA3IUYHBIX KJIACCOB U KHCIOPOJCOJEP)KAIUX OPraHuYecKUX BEIIEeCTB,
pellleHNe SKCIEPUMEHTAJBbHBIX 3aJad [0 paclo3HABAaHUIO OPraHMYECKUX BEIECTB) C
coOmoneHneM TpaBui  0Oe30macHOro oOpalieHuss C BelmecTBaMH H  J1abOopaTOpHBIM
obopynoBaHueM, (GOpPMYIMPOBATH LEdb HCCIENOBAaHUS, NMPEACTABIATh B pa3IudHONH Qopme
pe3yJIbTaThl FIKCIEPUMEHTA, AHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OpMUPOBAHHOCTb YMEHUM:

co0I0/1aTh MpaBHJIa 3KOJOTMYECKH LEJIecOo00pa3HOro MOBEAEHUS B OBITY M TPYJOBOM
NESTEIbHOCTH B LEISIX COXPAaHEHUsI CBOErO 3/10POBbS, OKpYXKalolled NPUPOIHOM Cpelbl U
JOCTUKEHUS €€ YyCTOMUHUBOrO pa3BUTHS;

OCO3HABAaTh OMNACHOCTh TOKCHYECKOIO AECHCTBUSA Ha KUBBIE OPraHU3Mbl OMNpPEEIEHHBIX
OpPraHMYECKUX BEIIECTB, MOHUMAast cMblca nokaszatens [1/1K;

aHAJIM3UPOBATh  IIEIECOOOPA3HOCTh  NPUMEHEHHUS  OpraHMYeCKUX  BEIIeCTB B
MPOMBIIIEHHOCTH U B OBITY ¢ TOYKHU 3PEHHS] COOTHOIICHUS PUCK-T10JIb34;

chOpPMHUPOBAHHOCT, YMEHUH: OCYLICCTBISATH IICJICHANPABICHHBI TMOUCK XUMHYECKOU
nHpOpMaIMK B pa3IUYHBIX MCTOYHUKAX (Hay4dHas W y4eOHO-HaydHas JIUTEpaTrypa, CpeacTBa
MaccoBoi HHGpopmanuu, WMHTEpHET M Jpyrue), KpUTHUYECKH AaHAJIU3UPOBATH XHMHUYECKYIO
nHpopmaruto, nepepadbarpiBaTh €€ M MUCIOJIB30BAaTh B COOTBETCTBUM C MOCTaBICHHOW y4eOHOM
3a/1a4en.

11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEGHUs Kypca «OOmass W HEOpraHuyecKas XUMHS»
OTPaXKaIOT:

c(OpMUPOBAHHOCTb MPEACTABIECHUN: O MAaTEpPUATIBHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTIX
U MO3HABAaEMOCTH SIBJIEHUH MPUPOIBI, O MECTE U 3HAYEHUU XHMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiM B 00ECIeUYeHUH YCTOHYMBOrO pa3BUTH, B PEUICHUU MPOOJIEM HKOJIOTHYECKOMH,
SHEPreTHYeCKOW W THIIEBOH O€30MacHOCTH, B Ppa3BUTHH MEIHWIMHBI, CO3JAHUH HOBBIX
MaTepuaioB,  HOBBIX  HMCTOYHMKOB  SHEpPruM, B  OOecliedeHHMH  PaAlMOHAJIHLHOIO
IPUPOJIOT0JIB30BAHUS, B (HOPMUPOBAHUH MUPOBO33PEHUS U 001l KYIbTYPhI YEJIOBEKA, a TAKKE
HKOJIOTUYECKH 0OOOCHOBAHHOI'O OTHOLIEHHSI K CBOEMY 3/10POBbIO U IPUPOIHOM CpeE;

BJIQJICHUE CHUCTEMOM XMUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroIIne
MOHATHUS — XUMUYECKHI 3JIEMEHT, aTOM, SAPO aTOMa, U30TOIbI, DJIEKTPOHHAS 000JI0UKa aToma, S-
, Pp-, d-aToMHBIEe OpOWTANM, OCHOBHOEC W BO30YXJIEHHOE COCTOSHUS aToOMa, THOPHIN3AIUS
aTOMHBIX OpOuTasnel, HOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIIEHUSl, XUMHUYecKas CBs3b (KOBAJIGHTHAs, WOHHAs, MeETaJUIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKasl PeléTKa, XUMHUYECKas pEakKlMs, pacTBOp, IJICKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANIEKTPOJIUTHUYECKAsT  JHUCCOLMAlMs, CTEleHb JUCCOLMALMU, BOJOPOAHBIA  I1OKA3aTelnb,
OKHCIIUTENb, BOCCTAHOBHUTEIIb, TEIJIOBOM 3PPEKT XUMUUECKON PEAKIMH, CKOPOCTh XMMHUECKOMH
peakiy, XHMHUYECKOE paBHOBECHE; TEOPUM M 3aKOHBI (TEOpUS DIEKTPOIUTHYECKOU
Jucconuainuy, nepuoandyeckuii 3axkon J[.M. MeHneneeBa, 3aKOH COXpaHEHHUSI MACChl BEIIECTB,
3aKOH COXPAaHEHUS M INPEBPAILEHMs] HEPTUU IPU XUMUYECKHX PEAKIUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIECTB, 3aKOH JEHCTBYIOIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMUH,



MHUPOBO33PEHUYECKUE 3HAHUA, JIe)KalllMe B OCHOBE MOHMMAHUS MPUYMHHOCTU U CHUCTEMHOCTH
XUMUYECKUX SIBJICHUM; COBPEMEHHBIC MPEACTABICHUS O CTPOCHHUM BEIECTBA HAa ATOMHOM,
HOHHO-MOJIEKYJIIDHOM M HAJAMOJIEKYJSIPHOM YpPOBHSIX; MPEICTABICHHUS O MEXaHHU3Max
XUMUYECKUX  pPEaKIHi, TEPMOJUHAMUYECKHX UM KHUHETUYECKHX 3aKOHOMEPHOCTSIX HX
NpOTEKaHUsl, O XUMHUYECKOM pABHOBECHHM, pacTBOpaXx M  JHCIEPCHBIX CHUCTEMAX;
(haKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX, COCTaBE, MOJYYEHUU U 0€30MaCHOM HCIOJIb30BAHUH
BOKHEUIIUX HEOPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOH JCSATEIHHOCTH 4YeIOBEKa,
OOIIMX HAYYHBIX MPUHITUIIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUM: BBISBISITh XapaKTepHbIC MPU3HAKH TOHSATHH, yCTAaHABIMBATh
UX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHSTHS MPH OMUCAHUU HEOPraHMUECKHX
BEILECTB U UX IIPEBPAILECHUN;

cOpPMHPOBAHHOCTh YMEHHUS HMCIOJIB30BATh XMMUYECKYIO CHMBOJIUKY JUISI COCTaBICHUS
dbopMyn BeHIECTB W YpaBHEHUH XUMHYECKHX PEAKIHi, CHCTEeMAaTUYECKYyI0 HOMEHKIATYPY
(IUPAC) u TpuBHaIbHbIe HA3BAHUS OTJCIbHBIX BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS ONPEACIATh BAJICHTHOCTh U CTENEHb OKHCIICHUS XUMHYECKUX
3JIEMEHTOB B COEIMHEHMSIX, BUJ XUMHUUYECKON CBsA3M (KOBaJICHTHas, MOHHAs, METaJUIM4ecKas,
BOJIOPOHAs), TUIT KPUCTAJIIMYECKON pEelIETKM KOHKPETHOTO BEIIIECTBA;

cOPMHPOBAHHOCThL YMEHHS OOBSCHATh 3aBUCHMOCTh CBOKMCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M W TUIA KPUCTAUIMYECKOH PEIIETKH, OOMEHHBIH M JIOHOPHO-aKIICTITOPHBIN
MEeXaHU3Mbl 00pa30BaHMS KOBAaJIEHTHOU CBSI3H,

chOpPMHPOBAHHOCTh YMEHHI: KIacCH(UIIMPOBATh: HEOPraHMYECKHE BEIIECTBA IO HX
COCTaBy, XMMHUUYECKHE PEAKIUU MO PA3IMYHBIM MPHU3HAKaM (YUCIY U COCTaBy pear upyrolmx
BEI[ECTB, TEIJIOBOMY J3(P(HEKTy peakiuu, W3MEHEHHIO CTEICHEW OKHCICHHS JJIEeMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa W JAPYTHE); CaMOCTOSTEIHHO BHIOMpPATh OCHOBAHUS H
KPUTEPHUH JIs KJIACCU (PUKAIMK U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINiA,

cOpPMUPOBAHHOCTh YMEHHsI PAaCKpbIBaTh CMBICH Tepuoaudeckoro 3akona JI. M.
MenneneeBa M JEMOHCTPUPOBATh €0  CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIHUH;

c(OpPMHUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMHYECKUX DJIEMEHTOB IepBOro—4eTBéproro mnepuonos Ilepuoamueckoir cucremsr [[.H.
MenpeneeBa, UCIOIb3Ysl MOHATHS «IHEPreTUUECKUE YPOBHMUY, «IHEPreTUUECKHE MOIYyPOBHMY,
«S-, p-, d-aToMHBIE OpPOUTANIN», «OCHOBHOE M BO30YXKIEHHOE DHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSICHATh 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U HUX
COEMUHEHUM 110 nieproaaM u rpynnam Ilepuonnyeckoit cucremsl . 1. Menaeneesa, BaJleHTHbIE
BO3MOXXHOCTH aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHUS UX DIIEKTPOHHBIX 000JI0UEK;

chOpPMHPOBAHHOCTh, YMEHHUH: XapaKTepu3oBaTh (OMHCHIBaTh) OOIIME XUMHUYECKHE
CBOMCTBa BENIECTB PA3JUYHBIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHHUE I'€HETUUECKON CBS3HU
MEX/y HEOPraHMYECKUMU BEIIECTBAMHU C IIOMOILIbIO YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX
peakiuii;

chOpPMHUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkuuii TOCPEICTBOM COCTABIICHUS AJIEKTPOHHOIO OallaHCca ITUX PEaAKIM; peaKuii HOHHOTO
oOMeHa TyTEM COCTaBJIEHUS HMX TOJHBIX W COKpAIIEHHBIX HMOHHBIX YPaBHEHUU; pPEaKIuid
TUAPONIN3a; PEaKIUi KOMILIEKCOOOpa3oBaHus (HAa MpUMEpEe THAPOKCOKOMILJICKCOB ITMHKA H
ATIOMUHUSA);

cOpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TIPOTEKAHHS XUMHUYECKUX
peakmuii ¢ y4€TOM HX DHEPreTUYEeCKUX XapaKTEePUCTHK, XapakTep M3MEHEHHUs CKOpPOCTH



XMMHUYECKON peakiy B 3aBUCUMOCTH OT Pa3IUYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMeEIICHUs
XUMHUYECKOTO PABHOBECHS MO/ BIMSIHUEM BHEITHUX Bo3aeicTBuid (mpuniun Jle [llatense);

chOpPMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMHUUECKHE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIUICHHOTO TOJXYYEHUS] CEPHOW KHCJIOThI, aMMHaKa, OOIIMEe HAayYHbIC MPUHIIUIIBI
XUMHUYECKUX TIPOU3BOJCTB; II€J€CO00PAa3HOCTh MPUMEHEHHS HEOPraHMYeCKHX BEIIeCTB B
MIPOMBIIIICHHOCTH U B OBITY C TOYKU 3PEHHSI COOTHOIIICHUS PUCK -TI0JIb34;

c(OpPMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUM O METOAAX HAYYHOTO MO3HAHUS SBJICHUHN
npuponsl — HaOJMIOJACHHE, W3MEpPeHHe, MOJCIUPOBAHUE, OKCIHEPHUMEHT (pealbHBId W
MBICJICHHBIN), UCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHSTh 3T 3HAHUS TPU
AKCIEPUMEHTATBHOM HCCIEIOBAHUN BEIMIECTB W I OOBSICHEHHS XHMHYECKUX SIBIICHHM,
MMEIOLIMX MECTO B IIPUPOAE, IPAKTUYECKON AEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OpPMHUPOBAHHOCTh YMEHHUSI BBISBIISITh B3aUMOCBSI3b XUMHUUYECKUX 3HAHUHN C TIOHATUSIMU U
MPE/ICTABICHUSIMU JIPYTHMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui 0ojiee OCO3HAaHHOTO
NOHMMAaHUs MaTEPUAIBHOI'O €IMHCTBA MUPA;

c(OpMUPOBAHHOCTb YMEHUS POBOIUTH Pacy&Thl: C UCMOJIb30BAHUEM MOHITHH «MaccoBast
JI0J1S1 BEILleCTBA B PAcTBOPE» U «MOJIIpHAs KOHILIEHTPALMs»; MacChl BEllecTBa WM 00bEMa rasza
110 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WU 00bEMY OHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIIOBOro 3(dekTa peakunu; 3HaYeHUs] BOAOPOJHOT O MOKa3aTessl paCTBOPOB KHUCIOT
U IIeJ04Ye C M3BECTHOW CTEMEHBI0 TUCCOLMAlUU; Macchl (00bEMa, KOJIMYeCTBA BELIECTBA)
MPOIYKTa PEAKLMH, €CIU OJHO U3 MCXOJHBIX BELIECTB JAHO B BUJIE pPacTBOpa C ONpPEACIEHHON
MacCOBOHM [10JIe PAacTBOPEHHOIO BEHIECTBA WJIM JaHO B M30BITKE (MMEET MPUMECH); JIOJIH
BBIXOZa IPOJYKTa PEaKun; 00bEMHBIX OTHOIIIEHUH Ta30B;

cOpPMHUPOBAHHOCTh YMEHHUU: CAMOCTOATEIHHO TJIAHUPOBATH U MPOBOAUTH XUMUYECKUN
AKCIIEPUMEHT (TPOBEICHUE PEaKIMi HOHHOTO OOMEHa, TOATBEPXKIEHNE KAUeCTBEHHOTI'O COCTaBa
HEOPraHWYECKHUX BEILECTB, ONPEIETIECHUE CPEAbl PACTBOPOB BEILIECTB C MTOMOIIBI0O MHIMKATOPOB,
W3yYeHUE BIHUSHHUS PA3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIfH, peIIeHHE
AKCIEPUMEHTATBHBIX 3a/ad 1Mo TemMaMm «Metamisl» u «HemeTanas») ¢ cobmoeHneM MpaBuil
Oe3omacHOro oOpalleHusl ¢ BEIIeCTBAMU W JIA0OPATOPHBIM 000pyJIOBaHHEM, (OPMYIUPOBATH
Lenb MCCIENOBaHUS, TPEACTaBIATh B pa3MyHOM (opMe pe3ynbTaThl SKCHEPUMEHTA,
AHAJIM3UPOBATH U OLEHUBATh UX JOCTOBEPHOCTD;

c(hOpPMHUPOBAHHOCTh YMEHUM: COOJIIO/IaTh MPaBUIIa MOTb30BAHUS XUMUYECKOM MOCYA0U U
1abopaTopHBIM 000pYy/IOBaHUEM, OOpalleHUs] C BEIECTBAMU B COOTBETCTBHH C MHCTPYKIMSIMH
[0 BBIMOJIHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB, S3KOJOTHYECKH I[eIeco00pa3Horo
HOBeJeHUSI B OBITY M TPYIOOBOW JEATEIbHOCTH B IENAX COXPaHEHHsS CBOEr0 3J0pOBbs,
OKpYyXarollled MNPUPOAHOM Cpeabl M JOCTUXKEHUs €€ yCTOWYMBOI'O pa3BUTHS, OCO3HABATH
OMACHOCTh TOKCHYECKOrO JACHCTBUS HA KUBBIE OPraHU3Mbl ONpPENEIEHHBIX HEOPraHUYECKUX
BELIECTB, NOHUMas cMbic nokasaresns [1J1K;

chOpPMHUPOBAHHOCT, YMEHUMN: OCYIIECTBIISTH IICJICHAMPABICHHBIN TMOUCK XUMHYECKON
nHpOpMaIMK B pazIUYHBIX MCTOYHUKAX (Hay4dHas W ydueOHO-HaydHas JIUTEpaTypa, CpeicTBa
MaccoBoil uHpopManuu, WHTEpHET W Apyrue), KpUTHUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uHpopmaluio, nepepadbarpiBaTh €€ U UCHOJB30BaTh B COOTBETCTBUM C IOCTaBJICHHON yueOHOM
3a/1a4en.
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10 KIIACC
Ne HaumeHoBaHMe pa3iesioB U TeM KoanuectBoO DJIeKTpOHHBbIE  (H(pPOBBHIE)
n/n NPOorpaMMal 4yacoB o0pa3oBaresibHbIE pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHUYeCKO XUMHHU
o I;Ipez[MeT OPraHU4EeCKOM XHUMMH. . En6morexa LIOK
. a K
copusl CTE’O"H“” OpraHHecKux https://m.edso0.ru/d69df650
coenuHeHuit A. M. bytieposa
Hroro no pazpeny 8
Pa3znen 2. YrieBoaopoast
51 IIpenensHblE YriI€eBOAOPOJBl — 5 Bbubiauoreka HOK
' aJIKaHbI, [UKJI0aJIKaHbI https://m.edso0.ru/d69df650
29 HemnpenensHble  yrieBomopoJbI: 3 bubnuotexa HOK
' AJIKEHBI, aJIKaIUEHBI, aJIKUHbI https://m.edso0.ru/d69df650
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2.3 2
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3.1 C . D 3
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3.9 abIETU b u KETOHBI. 3 bubauoreka LHOK
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Y TIeBOMEI https://m.eds00.ru/d69df650
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Pazgea S. Beicokomos1eKyJIpHBIE COEANHEHUSA

51 BricokoMonekynsipHbIe 5 bubnuotexa HOK
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Wroro no pazneny 5
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No 11/ HaumeHoBaHue pa3aesoB u Koqi9ecTBo DJIEKTPOHHBIE (uudposbie)
TeM MPOTPaMMbI oOpa3oBaTe/ibHbIE pecypchl
4acoB
Pasnea 1. Teopernueckne 0CHOBbI XMMHH
Crpoenne aToma.
n .
o Hepnozmqec:lm 3aKOH z , Eumiorexa 110K
' epHosIRecKal cetem https://m.edsoo.ru/2dd57f24
XHUMHUYECKUX dJJIEMEHTOB [I.
. MenneneeBa
12 Crtpoenne BEILIECTBA. 5 bubmmoreka HOK
' MHoroo0pasue BEIIECTB https://m.edsoo.ru/2dd57f24
1.3 XUMHUYECKHE PEAKIINU 8 bubmiorexa HOK
' peart https://m.edsoo.ru/2dd57124
Hroro no pazneny 15
Pa3znen 2. Heopranuveckass XumMust
bubmuoreka HOK
2.1 H 5
CMETaILIH https://m.edsoo.ru/2dd57f24
Bubnnoreka LHOK
2.2 M 5
CTaTIH https://m.edsoo.ru/2dd57124
Hroro no pazneny 10
Pazgen 3. Xumus 1 )KU3Hb
31 Metonsl no3HAHUI B XUMUH. 9 bubmmoreka LHOK
' XUMHSA U KU3HD https://m.edsoo.ru/2dd57f24
Hroro no pazueny 9
OBHIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME
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