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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpaMma 1o XMMHHM Ha YPOBHE CpeAHEro o0miero o0pa3oBaHMs pa3paboTaHa
Ha ocHOoBe DenepanpHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBoeHHs (enepanbHOi  00pa3oBaTeNbHON
nporpamMmbl cpeanero obmero oopazoanus(P@OIl COO), mpencraBneHHbIX B DepepanbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmum npenojaBaHus
yuebHoro mnpeamera «XuMmus» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIOLUIMX OCHOBHBIE 00pa30BaTENIbHbBIE POrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pa3Butus BocnuTaHus B Poccuiickoil @enepanuun Ha nepuon ao 2025 ropa» (Pacnopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvuMHUs Ha YpOBHE YIIyOJNEHHOrO H3y4eHHUS 3aHMMAeT BAaXKHOE MECTO B CHCTEMeE
€CTECTBEHHOHAay4YHOro oOpa3oBaHusi yuammuxcs 10-11 xmaccoB. W3yuenue mpeamera,
peamu3zyeMoe B YCIOBUSAX IU(BGEpPEHIUPOBAHHOTO, NPOMUIBHOTO OOYYEHHUs, IPU3BAHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IIKOJBI,
HEOOXOMUMYIO Ul aJaNnTaldd HX K OBICTPO MEHSIOUIMMCS YCIOBUSM JKM3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYEeHHS B OpraHU3alMsaxX Mpo(ecCHOHAIBHOTrO0 00pa3oBaHMs, B
KOTOPBIX XUMHSI SIBJISIETCSI OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMeTa «XUMHUS» IMOJIyd4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu P@rOC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJiel, CoiepKaHus, pe3ysIbTaTOB 00y4eHHUs! U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBIMYCKHUKOB. CBUAETEIBCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
MPOTPaMMOM 110 XUMHUHU (YHKITUH:

e HMHQOPMAIIMOHHO-METOINYECKas, peau3alus KOTOpod oOecreyrBaeT IOJydeHHe
MPEJICTaBICHUS O LEJSAX, COJIep KaHuU, OOIel cTpareruu OO0y4deHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIOLIUXCS CPEICTBAMHU INpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npoduns;

® OpraHu3alMOHHO-TUIAHUPYIOMIAS, KOTOpast IPEyCMaTPUBAET OIIpeJIcIICHHUE:!
INPUHLIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEAOBATEIbHOCTH M3y4yeHUs Yy4eOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAYEeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpPMHPOBAHUIO COJEPKATEIHHON OCHOBBI KOHTPOJS M OIIEHKM 00pa30BaTEeNIbHBIX
JIOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectanuud B (oOpMe eIuHOTro
rocy/1apCTBEHHOr0 SK3aMeHa 110 XUMUHU.

[Iporpamma 1t yriyOJIEHHOTO U3yUYE€HUSI XUMUH:

® YCTaHABIIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUYEeHUS
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 MO KJIaccaM, OCHOBHBIM COJEpPXKATEIbHBIM JTHUHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacnpeieieHne yueOHOro BpeMeHH, pEKOMEHIYEMOr o JIIsl U3Y4eHUs
OTJICTHHBIX TEM;

e [pearaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh HM3Y4YEHHs Y4eOHOro Marepuana c
y4€TOM JIOTUKH MTOCTPOCHUSI Kypca, BHYTPUIIPEAMETHBIX U MEXKIIPEAMETHBIX CBS3EH;

e AT METOAMYECKYI0 HHTEpPIpEeTalMIo Lejled M 3aJad M3ydyeHus IpeaMera Ha
yrayOnE€HHOM YpOBHE C YYETOM COBPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHErO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOI 00pa30BaTENbHONW MPOTpaMMBbl CPEIHEro oouero oOpa3oBaHUs



(JINYHOCTHBIX, METANPEIMETHBIX, TIPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-II03HABATENbHbIX JEHCTBUN OOYYalOLIErocss IO OCBOCHMIO COJEp’KaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU TPEIyCMOTpEHa
MIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUUM Ha YpPOBHE OCHOBHOIO o00Iero ooOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOM TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOro mpeaMera «XUMHUs» OCTaEéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHOW COCTABJIAIONIEH, KOTOpask TOJIKHA ONPEACIATHCA B COOTBETCTBUU C HAIlpaBICHUEM
KOHKPETHOTO MPpOGuIs OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxkeHusmMu DPIOC COO o HazHayeHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpefHero ooiiero o0pa3oBaHUsl XUMHUS HA YPOBHE YriayOiIEHHOTO M3YYEHUS HaIpaBlieH
Ha pealn3alyio TMPEEMCTBEHHOCTH C TMOCIHEAYIOIUIUM OSTaloM MOJyYEHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax cpeaHero npodeccrnoHaibHOro oopasoanus. B aToil cBs3u
U3y4YeHHE TMpeaMeTa «XUMHUS» OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha paclIUpeHHe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOM MOCIENYIOMIETO MOIYyYEHUS
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccruonanibHoro odbpasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOW MPOTrpaMMbl CpeJHEro oOIIero oOpa3oBaHUs M3ydeHHE HpeaMeTa «XUMH»
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIIUTAHUS U COLIMAJIbHOTO Pa3BUTHS O0yUaronXcs,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN paliiOHaIN3aH y4eOHOTro
TpyAa ©  OOOOMIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLUMX  MEXIUCIUIUTMHAPHBIH,
HaANPEIMETHBIN XapaKTep.

CocraBnsiromiuMu  nipeMera «XUMHS» Ha YPOBHE YIIyOJEHHOrO M3Yy4YEHHS SIBISIOTCS
yrayonéHubie Kypcebl — «Oprannueckas xumusi» u «OO0Immas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeIeHuH MOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alMy COJEpKaHUs ATUX KYpCcOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 6a30BOro u
yray0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHOBy cozepkanusi KypcoB «Opranudeckas xumus» U «OOmmas u HeopraHudeckas
XUMHUSA» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. JTa CUCTEMa 3HAaHUU IOJIy4aeT ONpPEIEIEHHOE TEOPETUUYECKOE
JOTIOJIHEHNEe,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoNbIIMN  00BEM
dakTomornueckoro Marepuaina. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa oOecredeHa
BO3MOXKHOCTh 3HAUUTENBHOIO YyBEIHUYEHHs O0bEMa 3HAHMW O XHUMHMYECKHX DJJIEMEHTax H
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMs peaklUid, pacCMaTpUBAEMbIX C
TOUYKH 3pEHUS XUMUYECKONH KUHETHKU U TEPMOJIMHAMUKU. V3yueHne nepuoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMYECKUX MPEICTABICHHUSIX O CTPOCHUU aTOMa. XUMHUYECKasi CBS3b OOBSACHIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX W3MEHEHUN NMpu e€ oOpa3oBaHUU U pa3pyLICHUH, a TaKXKe C
TOYKM 3pEHUS MexaHU3MOB €€ oOpa3oBaHusA. l3yueHHe THUNOB peakIUil JOMONHAETCS
(dbopMHpOBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHUX MPOIeccax U 3JIEKTPOIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU



CITOCOOHOCTH COCMHEHUN yIeseTcss 0co00e BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX dhdekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJICKYJIaX U MEXaHH3MaX PEaKIuil.
Ocoboe 3HaYeHne UMeeT TO, YTO Ha COJEepKAaHHWE KYPCOB XMUMHHU YTIyOJIEHHOTO YpOBHS
U3YYEHHUS Ui KIAcCOB ompenenéHHOro mnpoduis (r1aBHBIM 00pa3oM Ha WX CTIPYKTYpy U
XapakTep JONOJHEHUH K 00Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUU TNpeAMeTa s KJIacCOB XHUMHKO-(H3UYECKOTO
npoduns 0obIIOe 3HAYCHHE OyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomei XuMHuu.
[Ipu u3yuyeHum mnpenMera B JaHHOM cCIy4yae akLEHT OyJeT ciaeilaH Ha OOIIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUHN B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI TEOpUs
(MonexynsipHass Teopus B (QHU3UKE), 3aKOHBl COXPAHEHUS MAacChl M SHEPrHH, 3aKOHBI
TEPMOJIMHAMHKH, HIEKTPOJIN3a, IPEJCTABICHNUS O CTPOCHUH BEILECTB U APYTOE.
B 10 e Bpems B coaep:kaHuU MpeaMeTa Ui KJIacCOB XMMHUKO-OHOJIOTHYeCKOro nmpodus
OombIIMI yAETBHBIN Bec OyIeT UMETh OpraHuyecKas XuMmus. B aToM ciydae mpeaocTaBisieTcs
BO3MOXKHOCTB JIJIs1 60siee 00CTOSATENIEHOTO PACCMOTPEHHSI XUMUYECKOH OpraHu3aiy KIETKH KakK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMU/bL, OCJKH, YTJIeBOMAbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSA O COCTaBE€ M CBOWMCTBAaX MpPEICTaBUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHsI CYITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.
B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«Xumus» Ha YrayOn€HHOM YpOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C y4EOHBIMU
peIMeTaMH, BXOISIIAMHU B COCTaB MPEIMETHBIX o0mactell « EcTeCTBEeHHO-HAYyUHBIC TPEIMETHIY,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuil A3bIK U IUTEpATYpay.
[Tpu u3yyenun ydyeOHOro mpeamera «XUMHsS» Ha YrIIyOJIEHHOM ypOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POpMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKON JEATENIbHOCTH YeJIOBeKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHue 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3y4YESHHS
peaMeTa mpeArnoaraeT peajn3auio TakuX ene, Kax:
e (opmupoBaHUE MPEICTABICHUN: O MaTEpUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBIICHUH TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemymiei posm B 00€CIeYeHUH YCTOWYMBOTO PAa3BUTHS YEIOBEUECTBA: B PEIICHUU
npoOJIeM HSKOJIOTUYECKOH, YHEPreTHYeCKONH W MHINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIWIIMHBI, CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HWCTOYHUKOB DHEPrUHU, B
o0ecrieyeHnn parroHATBHOTO MPUPOIOTIONB30BAHUS, B dbopmMupoBaHun
MHUPOBO33PEHUS U O0IIEH KyIbTYpHhI YeJIOBEKa, a TAK)KE IKOJIOTUIECKA 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3I0POBBIO U IIPHPOTHON CpPeJIe;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XUMHUUYECKOH COCTaBJISIONIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIBHBIX TOHSTHH, 3aKOHOB U
TEOpUN XWMHUHU, COBPEMEHHBIX IPEACTABICHUI O CTPOCHHUU BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpAaX M JUCIEPCHBIX CUCTEMax, 00 00X
HAYYHBIX MPUHIUNIAX XUMHUYECKOTO TPOU3BO/ICTRA;

e (¢opMHupoBaHHE Yy OOyYaOIMIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHUMHYECKHX 3HAHWHM JUisi OOBSCHEHHWS KIIOYEBBIX HACH U mpobiem



COBPEMEHHOM XUMMH, A7 OOBACHEHHMs M HPOTHO3ZUPOBAHUS SIBICHUH, HMMEIOLINX
€CTeCTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHUs, AaHAJIA3a W OLEHKM C IO3ULHUH SKOJIOTMYECKOU
0€30I1aCHOCTH MOCJIEACTBUN OBITOBOM M MPOM3BOJACTBEHHOM EATENILHOCTU YEJIOBEKa,
CBSI3aHHOW C XUMHYECKUM IIPOM3BOJICTBOM, HCIOJIB30BAHUEM U IepepabOTKOMH
BELIECTB;

yri1yOjieHHe NpEeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XUMUYECKUX
ABJICHUM, MMEIOIIMX MECTO B IPHUPOJE, B MPAKTUYECKONM JEATCIBHOCTH H
IIOBCEIHEBHOM JKHA3HH.

B 1uane peanuzamuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yri1yOJnE€HHOM YPOBHE 0COOYIO aKTyaJIbHOCTb IPHUOOPETAIOT TaKUe LIEIH U 33/1a4H, KaK:

BOCIIMUTAaHUE YOEKIEHHOCTH B I103HABAEMOCTU SIBJICHUM NPUPOJBI, YBAXKEHUS K
MPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIECIOBAHHUA B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHMBALMUA K OOYYEHHIO U MO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W TBOPYECKHUX
crocoOHOCTeN oOydaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIIECHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY O0pa30BaHUIO KaK YCJIOBHIO YCICIIHOW
npo¢eCCHOHATBLHON M OOLIECTBEHHON JesTeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0pOBbIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

dbopMUpOBaHHEe YMEHHUH W HaBBIKOB PA3yMHOI'O MPHUPOOINONB30BAHUS, PA3BUTHE
HKOJIOTMYECKON  KyJIbTypbl, NpUOOpPETEHHE  ONbITa  OOILIECTBEHHO-TIONE3HOU
AKOJIOTMYECKOU JIEITEIHHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 yvaca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUIM3aMKA aTOMHBIX OpOHTajel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOU
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIH). THUIIBI epeKkphIBaHMs aTOMHBIX OpOUTaneil, G- u
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykieo(huie u IeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIUHEHUN.
Mornekynsipable U CTpyKTypHble (opmyibl. CTpyKTypHBIE (DOPMYJBl pPa3IMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. M3omepus. Buabl wu3omepuu: CTpyKTypHasd,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o KinaccupuKauy OpraHuueckux BemecTs. [IoHsaTHe 0 QYyHKIMOHATBLHON
rpynne. I'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABHTEIICH.

OcobenHoctn W Kjmaccu(uKanus — OpraHMdeckux  peakuumi.  OKHCIUTENTbHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB IpPU HarpeBaHuu (IJIaBieHHe, OOyrIMBaHWE U TOpPEHHe),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankansl. 'oMoorudeckuii psii ainkaHoB, oOmias ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opbutaneit yrieposa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYeCKHe CBOWCTBA aJIKAaHOB: pEaKLUU 3aMElIeHMs], N30MEpHU3aIiH, JErUIpUpPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl oydeHNs U MPUMEHEHUE aJIKaHOB.

[uxnoankanpl. O0mIast popMyia, HOMEHKIAaTypa U u3oMepusi. OCOOCHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['omonoruueckuii psit ankeHoB, odmas GpopMmyia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOCHHE MONEKYT AJKEHOB, SP’-THOPHIM3AlMs aTOMHBIX opOuTaneii
yriaepoaa, o- u m-cBsizu. CTpyKTypHas u reoMmeTpuieckas (Iuc-tpaHc-) nzomepus. Ousnueckue
CBOMCTBAa QJIKEHOB. XUMHUYECKHE CBOMCTBA: DPEAKUMUM IPUCOCIAMHCHMS, 3aMCIICHUS B -
MIOJIOKEHUE TIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHble peakiyy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U TPUMEHEHHUE aJIKeHOB.



Anxanuensl.  Knaccupukanuss — ankagueHoB  (CONpPsDKEHHBIE,  M3OJUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
NPUCOEIUHEHNUS, TUMEPU3alN U TpUMEpHU3aluu, oKucieHus. KucioTHele cBOWMCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOLMIEM IEHCTBUU 3aMeCTUTENCH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJIyYeHUST U NPUMEHEHUE  apoMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: NEeperoHKa, KPEeKUHT
(TepMUYECKHM, KaTaTUTUYECKHUM), pupopMuHT, nupoiau3. [IpoaykTsl nepepaboTku HEPTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIy, LHAaHOTPYIIy, aMuHOrpymmy. [leificTBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MLIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHui: H3ydYeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakluil
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (oOeciBeunBaHUEe OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTH/IeHa ¢ aMMHAayHbIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHBI, MOJICIUPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, oduas Gpopmyina, ©30MepHsi, HOMEHKIATypa U KIacCU(PUKAIIHSL.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBS3UM MEXIy
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHuciaoTaMu. KadecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKOJb W TAUUEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopMIbHOTO 3amenieHus. JlelicTBue Ha opraHu3Mm denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHbBIE COEIUHEHUS — aIbJeruIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHUE albJeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCHOT. M3omepust m HoMmeHKiarypa. Pusnveckue CBOICTBa OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHON KHUCIOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTHUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETOYHON CpeIe.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3bl:  PEAKIUMU C YYaCTUEM CIHUPTOBBIX W  aNbJErHJAHONW TpPYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTAaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuiaoB. HaxoxaeHue B mnpupone u
npumeHenue. Ilomucaxapunpl: Kpaxmaji, TJIMKOT€H M 1esuiono3a. CTpoeHre MakKpOMOJIEKYI
KpaxMmajia, TJIMKOT€Ha W ILeJUIroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHMHYECKHE
CBOWCTBA IIEJUTIOJIO3BL: THAPOIIH3, TOTydeHUe 3PHUpoB 1e/uT0n03bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



OKcIepUMEHTAIbHbIE METOAbl M3YyUEHMs BEIECTB M UX IPEBPAIIECHUI: PaCTBOPUMOCTD
pa3MyYHbIX CIMPTOB B BOJAE, B3aMMOJEHCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3THIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMAaTOM Kajiusl (BO3MOXHO HMCIIOJb30BAaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrnupThl U GpeHonb», «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
annpaTUuecKue U apoMaTUUYeCcKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, U3oMepus, HOMEHKIAaTypa U (pu3nueckue cBoiicTBa. XMMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psjga. CTpoeHue aHwinHa. Bzaumuoe
BJIMSIHME TPYII aTOMOB B MoJjekyje aHuinHa. OcOOEHHOCTHM XMMHUYECKUX CBOMCTB aHMJIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBl MONydeHHs] W MPUMEHEHHE amu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenkiatypa u  usoMepus. OTnenbHble HpPEACTABUTENN  O-
AMUHOKHCJIOT: IVIMLIHH, aJaHuH. du3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. [lepBuuHasi, BTOpHUYHAs M TpPETHUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHBbIE pEakluu Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPAaCTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OeKOB NpU HarpeBaHWM, L[BETHbIE peaklUl Ha OCJIKH, pelIeHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OcCHOBHBIE TOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIAT, MOJMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TediaoH, KeBlap, AIEKTPONPOBOJSIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAIICHUN: 03HAKOMJICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMNX B €r0 COCTaB, HAXOXKICHHE MOJEKYISIPHOW (OPMYIbI OPraHHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/WUJIH UCXOHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOH (POpMYIIbI
OPTraHWYECKOT0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB HWJIM CIOCOOOB IOITYYEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3€M NMpU M3yuyeHUH opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccudukamms, HaAOIIOJICHHUE, HU3MEPEHHE, SKCIEPUMEHT, MOJICIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NIbIXaHHE, OEKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOMOrus: NMUILEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MUTAHUs, MOIOIIIME CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeckuil nemMenT. M3oronsl. CTpoeHHe IeKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHM M TMOAYPOBHU. ATOMHBIC
opourtanmu. Knaccudukaruss XMMAYECKHX 3JeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTATsIM. DIEKTPOHHBIE KOH(QUTYpAllMH AaTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIEHHOM COCTOSHUHU, JJICKTPOHHBIC
KOH(HUTyparyyl HOHOB. DJIEKTPOOTPUIIATETLHOCTb.

Ilepuonuueckuii 3akoH u llepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.U.
MenneneeBa. CBsizb nepuoauyeckoro 3akoHa u Ilepuoanyeckoil CHCTEMBI XHMHUYECKUX
AJIEMEHTOB C COBPEMEHHOW TE€OPUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyIMIaM U
nepuoaam. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

XuMmuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHOMN CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
1 JuinHa cBA3U. [lonspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KparHble
cBsa3u. BogoponHas cBsi3b. MEXMOIEKYISIPHBIEC B3aUMOICUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coefauHenuil. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcrunanbie pacTtBopsl. [IpeacraBienne 0 KOIOMIHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTbh. Kpucramnoruaparst.

Knaccudukanus v HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. TpHUBHAIIbHBIC HA3BAHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3Q(PEeKThl XUMHUUECKUX peakiuii. TepMoXuMHUuecKue ypaBHEHUS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOTO paBHOBecHs. DaKTOpbI, BIMSIONIME HA MOJIOKEHUE XMMHYECKOTO PABHOBECHS:
TeMIlepaTypa, JaBIeHUE M KOHIIEHTpAIlMU BEIIECTB, y4acTBYIOIMUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpenga BOJHBIX PacTBOPOB: KUCIIOTHAsA, HEWTpasbHas, 1IeaouHas. BoaopoaHslii
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOT 2IEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEI[ECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJIOPOJAa B TPHUCYTCTBUM KaTaln3aTopa, MOJEIH KPUCTAUTMYECKUX PEMIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHHe Cpelbl PacTBOPOB C MOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crocoObl MonydeHus, GU3NYECKUe U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOOpOABl. BakHene KHUCIOPOACOAEPIKAIIUE COCIUHEHUS TaJlOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHbIE CIIOCOOBI MOTY4YeHHs rajgoreHoB. [IpumMeHeHue rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble M HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMydeHHs, (U3MUYEeCKHe U XHUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxxaenue B mpupoje, crnocoObl MoiaydeHUs, PU3NYECKUe U XMMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €TI0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsS U €ro
coenuHeHuil. CTEKIO0, ero MoJly4eHre, BUAbI CTEKIIA.

[Tonoxenune meramwios B [leproanyeckoit cucreMe XuMUYECKUX AIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIIYPIHUsl, AeKTpomeTautyprusi. [lonsarue o koppo3uun
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii u kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBONCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COETMHEHUI.

Oo6mas xapaktepuctuka MetamoB |IA-rpymmer [leprogndeckoit CUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii u KaublMid: TMOoJydeHne, (QU3WYecKue U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBa, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mnoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAMHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u quUXpoMarhbl, UX OKUCIUTEIHHBIC CBOWMCTBA.
[ToryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHiia M €ro CoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBOWCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHU .

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aUMOJEHCTBHE ILEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa U KaTUOHBI METAJIJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliineHHbIe
CIoCOOBI MOMYYSHHs] METANIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370pOoBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuiia HCMONB30BaHUSA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonoruu.

Pacuérnbie 3a1aun.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PAcCTBOpPE, JOJM BBIXOJa TMPOJAYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XMMHUH B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,
TaK ¥ MOHATHUM, IPUHATHIX B OTJACIBHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUP, aTOM, d3JEKTPOH, IPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTrema, Ouocdepa, MeTaboJM3M, MakKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJUTYprusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, SJIEKTPOHHAS! TPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIbBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHUs
BBIJICTICHBI CJIETYIOIINE COCTABISIONIUE: OCO3HAHUE O0YUYaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHHUIO;
HaJIMYME€ MOTHBAllMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH.[GCTBG npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
MIPABOCO3HAHUS, SKOJOTHUYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH KM3HEHHbIE
TUTaHBI.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPaKaT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHO 1eATEeTbHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIBITA TIO3HABATEILHON M TMPAKTHYECKOW JEATEIIBHOCTA O0YJaIOUINXCS B TPOIIECCEe PeaTn3auu
00pa30BaTeNbHOM J1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUA 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NpEaACTaBICHHUA O CONUAJIBHBIX HOpMax W IpaBHUIIaAX MEKIMYHOCTHBIX OTHOIIIEHUU B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBINMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECTBCHHOM
XHAMUH,

YBa)KE€HHUsI K IpOIlecCy TBOpYECTBA B OOJIACTH TEOPHHM M TMPAKTHUYECKOT'O MPHUIIOKEHHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IMMPAKTHUKOB,;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYyYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTUIKEHUAX COBPEMEHHOM O0TEUECTBEHHONW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

COCOOHOCTH OIICHUMBAThb CHUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, H
OPUHUMATh OCO3HAHHbBIE PELICHUs, OPHEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC MW IIOCTYIIKM CBOHUX TOBapHmefI (¢ HOSI/IHI/Iﬁ
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCJIeJICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHM LEHHOCTEH 310pOoBOro M Oe3omacHoro o0pas3a KXU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOoIeHnsT MpaBwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
KU3HU, B TPYJOBOU J€STEIbHOCTH;



NOHMMaHMs LEHHOCTH IPaBWI HWHAWBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30I1aCHOTO
IIOBEJICHUS B CUTYaLUsAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJICHUS aKOToJIs,
HapKOTHKOB, KypeHHUSI);

5) TpyaoBOro BocnuTaHus:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATEILCKOW  JeSITEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCEIICHUM IPAKTUYECKUX 3aJad COLUAIbHOU
HalpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

MHTEpeca K MPAKTHUYECKOMY HM3YYECHHIO MpO(eccHil pa3inyHOTO poJa, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XCHHUs K TPYLY, JTIOASIM TPyJla U pe3ysbTaTaM TPYAOBOH NeATENbHOCTH;

TFOTOBHOCTM K OCO3HAaHHOMY BBIOOPDY HWHAMBHUIYAIbHOM TpPAaeKTOPUM OOpa30BaHMA,
Oyaymieit mpodeccun M pealn3anuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB ¥ IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

9KOJIOTUYECKHU 11eJ1IeCO00Pa3HOr0 OTHOLIEHUS K MPUPOJE KaK MCTOUHHUKY CYLECTBOBAHUS
JKH3HH Ha 3eMIIE;

NOHMMAaHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

0CO3HaHMsI HEOOXOMMOCTH HUCIOJIb30BAHUS JTOCTHKEHUN XUMHHU JJIs1 pellieHHs] BOIPOCOB
PaLMOHATILHOTO MTPUPOI0IOIB30BaHUS;

AKTUBHOT'O HENPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel NmpupoaHOMl cpele,
YMEHUSI TPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYUSl PAa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYyJIbTYphl, OIMbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
HIPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTHS HAyKd U
00I11eCTBEHHOM MPaKTHKY;

NOHMMaHMs CHeuu(pUKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MpeICTaBIeHHs] 00 OKpYyKaroleM
MHUpE KaKk O €AMHCTBE MPHUPOJAbI U 4YEJIOBEKa, B MO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U
peleHn: MpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B 0CO0O0M 3HAUYMMOCTH XHWMHUH JUIsl COBPEMEHHOW LMBWIM3ALUU: B €&
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpBI, B PEHIEHUH II100AIbHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHU MEIMIIMHBL,
00eCIeyeHU! YCIIOBHM YCIIEIIHOTO TPYy/la U SKOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4YieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOH TPAaMOTHOCTH: TIOHUMaHHUS CYIIHOCTHM METOJIOB TIO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BAaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSCHEHMS SIBIICHUHM OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM W3MEHEHHMIA,
YMEHUS ieaaTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB U MMEIOLINXCS IaHHBIX
C LICJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pelIeHus pobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATEIBCKON JESITENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMNpPEepbhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C JKU3HEHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMyHbIX chepax npodeccHnoHaTbHON
JESITEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o0mero oOpa3oBaHuUs BKIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PCHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXMpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHON KapTHUHBI MHpa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTEMa, HAy4HBIH (aKT, MPHUHIMUI, THUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYyTHE);

YHHUBEpCATbHBIC yueOHbBIe JIeHCTBUS (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIC,
peryisTuBHbBIC), oOecreunBaronye (GopMupoBaHUe (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMAIbHOM KOMIIETEHIIMH 00y4aroIInuXxcs;

CIOCOOHOCTh  OOYYAIONIUXCS ~ HMCIOJIb30BaTh ~ OCBOCHHBIC  MEXKIHMCIUILUIMHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC JCHCTBHS B II03HABATCIHLHOW U
COLIMAIbHON NTPAKTHKE.

MeranpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCATBHBIMU YUCOHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJSTUBHBIMH JIEHCTBUSMHU.

Ilo3naBaTenbHbIE YHUBePCcAJIbHbIE YUueOHbIEe 1elCTBUS

1) 6a30Bble JIOTHYECKHE AeiCTBUS:

CaMOCTOSITENNbHO (POPMYIHpPOBaTh M aKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3aJlaBas MapamMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh IPU OCBOCHUM 3HAHMM NPHUEMBI JIOTUYECKOTO MBILUICHUS: BBIIEIATh
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaxunﬁ;

yCTaHaBIUBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBIABJIAATE 3aKOHOMEPHOCTH U IMPOTHBOPEUYHA B paCCMaTPpUBACMBbIX SABJICHUAX, (bOpMy.]'II/IpOBaTB
BBIBOJIbI U 3aKJIFOYCHU S,

MPUMEHSTh B MPOIECCE MO3HAHUS HCIONIb3yeMble B XMMHUHM CHMBOJIMYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XumMuueckass (GopmMynia, YypaBHEHHE XHMHYECKON peakuud — TpU pElIeHUHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIEC MPEICTaBICHUS
AJId BBIABJICHUSA XaPAaKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HcCeI0BaATEIbCKHE TeCTBHUS:



BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIIHA;

dopmynupoBaTh LETM U 3aJadyd  MCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE |
CaMOCTOSITENIEHO C(hOpPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 332 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BATEIbCKOM M IPOEKTHOM JESITENbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/JOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/I0B IO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHAJM3UPOBaTh HMH(DOPMALMIO pPA3JIMYHBIX BUIOB U (OpPM MpencTaBlIeHUs, KPUTUUYECKH
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUNBOCTH;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1715 BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpPMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeaIMeTHble ((pU3NUecKue M MaTeMaTH4YecKHe) 3HaKd U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMOi TeMbI B XOJI€ IMajora U/uiu AUCKYCCHUH,
BBICKA3bIBaTh UieH, GOPMYITUPOBATH CBOM MPEATIOKEHUS OTHOCUTENLHO BBITOJHEHUS
MpeAJIOKEHHOM 3a1a4u;

BI)ICTyrIaTI) C HpCBCHTaHHeﬁ peSYJ'IBTaTOB HOBH&B&T@J’IBHOﬁ JCATCIIBHOCTH, HOJ'Iy‘IeHHI)IX
CaAMOCTOSTCIIBHO WJIN COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIIIOJIHCHUHN XUMHUYCCKOTO
OKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO WCCIECIOBAHUIO CBOIMCTB W3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOro TMPOeKTa, U (POpPMYITHpPOBATH BBIBOJBI MO pPE3yibTaTaM IMPOBEIEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

PeryasitTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIBHOCTD,
onpenensds e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPU BHINIOJHEHUM YY4EOHBIX M HCCIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHus ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.



NPEIMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOrpaMMbI IO XMMHH Ha yriIyOJEHHOM ypOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHEHUPUYECKHe Ui y4eOHOro mpeaMera
«XUMHSD» HaydHbIC 3HAHUS, YMEHHUS M CIIOCOOBI ICHCTBHI MO OCBOCHUIO, MHTEPIIPETALUU H
peoOpa30BaHUI0 3HAHUIA, BUJIbI ACATCILHOCTH IO TOJIYYCHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUU B PAa3IIMYHBIX y‘-Ie6HBIX CUTyallusiaX, a TAaKKC B PCAJIbHBIX XHU3HCHHBIX CHUTYyallUAX,
CBSI3aHHBIX ¢ XuMmued. B nporpamMme 1o XUMHHU IMPECAMCTHBIC PC3YJIbTAaTbl IMPCEACTABJIICHBI I10
rojiaM U3y4eHHS.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs OTPAXKaIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe M 3HAYEHMHU OPraHUYECKOM XHUMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJH B 00E€CIIeUeHUN YCTONYMBOIO Pa3BUTHsI YEIIOBEUECTBA B
peuieHur mpooJieM 3KOJIOTHYECKOM, IHEPreTUUECKOM M THUINEBOW O€30MacHOCTU, B Pa3BUTHHU
MEIUIIMHBI, CO3/IaHUM HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUECHUU
paloHaIBHOTO MPUPOJIONONB30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOMLIEH KYyIbTYphI
YeNOBeKa, a TaKKe DKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJHOM CpelIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HNOHATHS — XUMHYECKHI JJIEMEHT, aToM, SIIPO M JIEKTPOHHAas 00ojouka aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanei, MOH, MOJIEKYyJa, BAJICHTHOCTb, 3JICKTPOOTPHUIATEIHHOCTb, CTEMEHb OKUCIICHUS,
XUMUYECKasi CBs3b, MOJIb, MOJIIpHAs Macca, MOJISPHBI O00BEM, YIJIEPOJIHBIA CKEJET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTYpHAas M MPOCTPAHCTBEHHas (reoMeTpUYecKas, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOIA- M a30TCOAEPIKAIINE
OpTraHWYECKUE COCAMHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHMS; TEOpUH, 3aKOHBI (mepuoauyeckuid 3akoH JI. M. MeHneneeBa, Teopusi CTpOEHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHUS] M TPEBpAIEHUS DSHEPTUM TIPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUSA, JICKAIIHE B OCHOBE MOHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHUX SIBJICHUW; TPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKUuid, TEPMOJMHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHWs, O B3aMMHOM BIIMUSSHHH aTOMOB W TPYII aTOMOB B MOJIeKyJax (MHIYKTHUBHBIN U
Me3oMepHbIi dddexTrr, opueHTanTsl | 1 Il poxa); dakromornyeckue CBeACHHS O CBOWMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON J[EATENhbHOCTHM YENOBEeKa, OOIMUX HAYYHBIX MPUHIUNAX XHUMHUYECKOTO
MPOU3BOICTBA (Ha MpUMepe MTPOU3BOICTBA METAHOJIA, TIepepadOTKu HEPTH);

c(hOopMUPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIE MPU3HAKU TMOHATHHA, YCTAaHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKUX COCTMHEHUI;

c(OpMUPOBAHHOCTh YMEHHU:

HCITOJTH30BaTh XUMUUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPAIEHHBIX M CKEIIETHBIX ) (POPMYIT OpraHUYEeCKHUX BEIIECTB;

COCTAaBJISITh YPaBHEHUS XUMUYECKUX pEaKUUid ¢  pPacKpblBaTb HMX  CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM MOCPEACTBOM  COCTABJIEHHUS  JJIEKTPOHHOIO
OanmaHca ATHX peakUuid, peakiuil HMOHHOrOo oOMeHa MyTEM COCTaBICHHUS UX TMOJHBIX U
COKpAaIIEHHBIX HOHHBIX YPAaBHEHMIA;



U3TOTaBIMBATh MOJEIM MOJEKYJ OpraHMYeCKHUX BEIIECTB [UIsl WJUTIOCTPAllUU  MX
XUMHYECKOT'O ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH PUHAIJICKHOCTh U3YUYCHHBIX OPraHUYECKUX
BEIIECTB 10 X COCTaBY M CTPOCHHIO K ONpeAeIEHHOMY KIIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHUsA 1Mo cucreMarnyeckord HoMmeHkiarype (IUPAC) u npuBonuTh TpuBHAIbHBIE HAa3BaHUS
JUIS  OTACNBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTUIEeH, TOJYO,
TJIMIEPUH, STWICHTIUKONIb, (eHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBas, OJEHMHOBAs, MaJIbMHTUHOBAS KHUCJIOTHI, TJIMIUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, aHWIINH, TUBUHUJI, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COeMHEHUX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOJHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BemiecTB A. M. bytnepoBa st 00bsCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3IUUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTABUTENECH Pa3INYHBIX KJIACCOB OPTaHUYECKUX BEIIECTB:
QJIKaHOB, LHWKIIOAIKAHOB, AJIKCHOB, AJKAJMEHOB, AKHMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIHPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH M aMUHOB, aMHHOKHUCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJHCAXapUI0B),
WUTIOCTPUPOBATh TCHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIHUX
XUMHYECKHUX PEAKIIHM ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (GOPMYI;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CITOCOOHOCTH OpPraHMYECKUX COCJMHEHWH OT KPAaTHOCTH M THUIA
KOBQJIEHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro InepepadOTKH M NPAKTUYECKOE MPHUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BIIAJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAy4HbBIX MeETOoJax
NO3HAHUS — HaOJIOJIEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI MPUMEHSATH OCHOBHBIE  ONEpAllill  MBICITUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 711 U3y4YEHUs! CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHUPOBAHHOCTh YMEHUH: BBISBISITH B3aHMOCBSI3b XUMUYECKAX 3HAHUN C TIOHATHSIMHA U
NPEJCTAaBICHUSAMH JIPYTHX ©CTECTBEHHO-HAYYHBIX TIPEJAMETOB il Oojiee OCO3HAHHOTO
MOHUMAaHMS CYIIHOCTH MaTe€pHajJbHOTO €IMHCTBA MHpA, UCIOJIb30BATH CHUCTEMHbBIE 3HAHUS I10
OpPraHMYeCcKOl XUMHHU Il OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, HMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOJIUTH pACUYETHl IO XHMHUYECKHM (opmymam U
YPaBHEHHMSIM XMMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (POPMYIBI BEIIECTBA MO U3BECTHHIM MACCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH ra3000pa3HbIX BEUIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, AHAIW3UPOBATH U OLEHUBATH C MO3HMLUI
HKOJIOTHYECKOM O€30MacHOCTH MOCHEACTBUSL OBITOBOH M MPOU3BOJACTBEHHOH JEATEIbHOCTU
YyelloBeKa, CBSI3aHHOM C mepepabOTKOW BEIIEeCTB, HCIONb30BaTh IMOJTYYCHHbIE 3HAHUS IS
MPUHSITUS TPAMOTHBIX pEIIeHUH IPOoOJIeM B CUTYalUsIX, CBA3aHHBIX C XUMHUEIH;



C(OPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIBHO IUIAHUPOBaTh U MPOBOAUTH XMMUYECKUN
AKCIEPUMEHT (IIOJyYEHUE U U3yUEHHE CBOMCTB OPraHUYECKHUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJIEBOAOPOAOB Pa3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIMX OpPraHUYEeCKUX BELIECTB,
pelIeHHe HSKCIEPUMEHTAIBHBIX 3aJad [0 PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C
coOuo/ileHeM TMpaBuil  Oe30macHOro  oOpalleHust ¢  BELleCTBaMH M JIaDOPaTOPHBIM
obopynoBanuem, (HOpMyIUpOBaTh IeNIb HCCICIOBAHUSA, MPEICTABIATh B pa3nu4yHONl (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTb YMEHHIA:

coOuro/1aTh MpaBHUJIa HKOJOTUYECKU I1eJIeCOO0Pa3HOro IMOBEIEHUs B OBITY M TPYIOBOM
JESTEIIbBHOCTH B ILEJIAX COXPAHEHUS CBOErO 37I0POBbs, OKPYXAlOUIeW NPUPOJHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OIACHOCTb TOKCHUYECKOrO ACUCTBHs HA JKHUBBIC OPraHU3MbI ONPEIEIEHHBIX
OpPraHMYECKUX BEIIECTB, NOHUMas cMbIci nokazarens [1/1K;

AHAIN3UPOBATh  L€I€COO0PA3HOCTh  NPUMEHEHHMsS]  OPraHMYeCKHUX  BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLIEHUS PUCK-TI0/Ib3A;

c(OPMHPOBAHHOCTh YMEHM: OCYLIECTBIATH ILeJICHANPaBIEHHbI IMOMCK XMMHUYECKOH
UHGOpPMALMU B PA3IMYHBIX MCTOYHMKAX (HayyHas M ydyeOHO-HayudHas JHUTeparypa, CpeicTBa
MaccoBoil MH(popmanuu, VHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popMalLnio, rnepepadarbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3aJ1auen.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas M HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh MPEICTABICHUNA: O MAaTEpHAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y TI03HABAaEMOCTHU SIBJIECHUI NPUPOIBI, O MECTE U 3HAYCHHM XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK 1 €€ pojiu B 00ECIEYeHUH YCTOMUYMBOTO Pa3BUTHS, B PELICHUH MPOOJIEM 3KOJOTUUYECKOM,
HHEPreTUUECKO U TNHIIEBON O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECINEYEHUH  palMOHAIBLHOTIO
HIPUPOONOIB30BaHUS, B POPMHUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYphI UEIOBEKA, a TAKXKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BIQJICHUE CUCTEMOM XUMHUYECKMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI, SJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aroMHBIE OpOHMTAI, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aTOMa, TMOPHIH3AIMs
aTOMHBIX oOpOuTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTENEHBb
OKHUCJICHHS, XHUMHUYecKas CBs3b (KOBaJIEHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIIIMYECKAsT PEIIETKA, XUMHUYECKas peakUus, pacTBOp, JIEKTPOJIUTBI, HEIIEKTPOJIUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAINS, CTENEHb JUCCOLMALMM, BOAOPOJHBIM  II0Ka3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XUMUUECKON peaklny, CKOPOCTh XUMHUECKOMN
peakiuy, XUMHUYECKOE paBHOBECHE; TEOPUU U 3aKOHBI (T€OpUsl DIIEKTPOJUTHUECKON
quccouuanuy, nepuoaudeckuii 3akon [[.JM. MenneneeBa, 3aKkOH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHMs U MPEBpAIllEHUs] YHEPIMM IIPU XMMHYECKHUX PEaKLUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM S3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKAIME B OCHOBE NMOHUMAaHHUS NMPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKHMX SIBJICHUI; COBPEMEHHbBIE INPEICTABICHUA O CTPOCHHUM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAaJMOJIEKYJSIPHOM YpPOBHSX; IPEICTaBICHHUS O MEXaHU3Max
XUMHUUYECKUX PpEaKkIHi, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEDHOCTAX MX
IIPOTEKaHHsA, O XHMMHYECKOM PaBHOBECHH, pPACTBOpPaX M  JUCHEPCHBIX  CHCTEMAX;
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH U 0€30MacCHOM HCIOJIb30BAHUU



BaXHEHMIINX HEOPraHWYECKUX BEIIEeCTB B OBITY M NPAKTUYECKOH MAeATEeIbHOCTH YelOBEKa,
OOIIMX HAYYHBIX MPUHIUINAX XUMUYECKOTO IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHIA: BBISBIIATH XapaKTePHbIC MPU3HAKU TOHATUN, YCTAHABIIUBATh
UX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHCAHUM HEOPTraHHMYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpPMUPOBAHHOCTh YMEHUS HCIIOJIB30BATh XUMHUYECKYI0 CHMBOJHKY JUIsI COCTABIICHUS
dbopMyNl BENIECTB W ypaBHEHUH XWMHUYECKUX PEAKIUI, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHalibHbIE Ha3BAHUS OT/ICIBHBIX BCIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENIEIATh BAJIGHTHOCTD U CTEIIEHb OKUCIICHUS XUMUYECKIX
AJIEMEHTOB B COCIMHEHUSX, BHUJlI XHUMHUYECKOW CBSA3U (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKAas,
BOJIOPO/IHAS ), TUII KPUCTAJUTMYECKON PEIIETKU KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JOHOPHO-aKLETITOPHBIMA
MEXaHHU3MBbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMCHHH: KIACCU(PUIIUPOBATh: HEOPTraHUYECKHE BEIIECTBA IO HX
COCTaBY, XMMHUYECKHUE PEaKUMU IO PA3NUYHBIM MPU3HAKAM (YHUCIYy U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQEKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS JJIEMEHTOB,
00paTHMOCTH, YYaCTHUIO KaTalu3aTopa M JIPYTHE); CaMOCTOSTEIIBHO BHIOMpATh OCHOBAaHUS M
KPUTEPUU IS KIIACCU(PUKALINY U3YIaeMbIX BEIICCTB U XUMHUYCCKHUX PEaKIIHIA;

c(OpMUPOBAaHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBAaTh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO ()YHKIINU;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepPU30BaTh AJIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XAMHMYECKUX DJIEMEHTOB IEepBOro—4eTBéproro nepuonos Ilepuomnueckoit cucremsr JI.M.
MeHnpneneeBa, UCIIONb3Ys MOHATUS «OHEPIETUUYECKUE YPOBHU», «IHEPrE€TUUYECKUE ITOLYPOBHUY,
«S-, p-, d-aromHbBIE OpOWTAN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XMMHYECKHX DJJIEMEHTOB M HX
COEMHEHUH 110 nepuogaM U rpynmam Ilepuoguyeckoii cucremst /. 1. Menaeneesa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DIEKTPOHHBIX 000JIOUEK;

c(OpMUPOBAHHOCTh YMEHHUMH: XapaKTepu30BaTh (ONMUCHIBATH) OOIIHME XUMHYECKHE
CBOICTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHWE T'€HETUYECKOW CBSI3U
MEXK1y HEOPTAHUYECKUMU BEIIECTBAMU C IIOMOILIBI0 YPABHEHNUN COOTBETCTBYIOIIMX XUMUYECKUX
peaxkLuii;

c(hOpMUPOBAHHOCTh YMEHUSI PACKPBIBATh CYNTHOCTH: OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
PEeaKIHii TOCPEICTBOM COCTABIICHHSI AJIEKTPOHHOTO OallaHCca 3THX PEAKIU; pEeaKIuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS WX TMOJHBIX M COKpPAIIEHHBIX HOHHBIX YpaBHEHHWH; peakiuit
TUAPONIN3a; PEaKIUuil KOMILUIEKCOOOpa3oBaHusl (Ha MPUMEPE THIPOKCOKOMILJIEKCOB IIMHKA U
AITIOMHUHHS);

c(hOpMUPOBAHHOCTh yMEHHUSI OOBICHATH 3aKOHOMEPHOCTH TIPOTEKAHHUS XUMHUYECKUX
peakuuMii ¢ Yy4€TOM HX DJHEPreTUYECKHX XapAKTEPUCTHUK, XapaKTEP H3MEHEHHUS CKOPOCTH
XUMHUYECKON PEakiMi B 3aBUCHMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOI0 PaBHOBECHUS 10/ BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle [lartense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUYECKHE PEAKIIUHU, JICKAIINE B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEePHOW KHUCIOTBHI, aMMHaKa, OOIUe Hay4HbIE MPUHITUITHI
XUMHUYECKHX TPOU3BOJCTB; IIEIECOOOPAa3HOCTh TPHUMEHEHHST HEOPTaHWYECKUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIEHUS PUCK-TI0Nb3a;

c(hopMUPOBAHHOCTD BJIAJCHHS CHCTEMOM 3HAHUI O METOJ/IaX HAyYHOTO TIO3HAHUS SIBJICHUI
npupoabl — HaOMIOJeHHe, U3MEpeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U



MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs] NPUMEHSATb 3TU 3HAHUS MPHU
OKCIIEPUMEHTAIHLHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XWUMHUYCCKHUX SIBICHUH,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBIISITH B3AaUMOCBSI3b XUMUYECKUX 3HAHUI C MOHATUSIMU U
MPEJICTABICHUSIMA  JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB sl 0Oojiee OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbLHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTh YMEHUS POBOJUTH PAcUEThI: C UCIIOJIB30BaHUEM MOHATHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIICHTpAI[Us»; MAcChl BellecTBa Ui 00bEMa rasza
[0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO U3 YUACTBYIOIIMX B PEAKINH
BEIIIECTB; TEIUIOBOTO 3(PdeKTa peakluu; 3HaYCHUsI BOJOPOJHOIO MMOKa3aTelNsi pacCTBOPOB KHCIOT
U TIEeNoYel C M3BECTHOM CTEMEHBI0 JMCCOIMANNU; MAacChl (00BEMA, KOJMYECTBA BEIECTBA)
MPOJIYKTa PEAKLMH, €CJIU OJHO M3 MCXOAHBIX BELUIECTB JAaHO B BUJE PACTBOPA C ONPENEIEHHON
MacCcOBOM JI0JIed pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); 0NN
BBIXO0/Ia TIPOJIYKTA PEAKIIUN; O0BEMHBIX OTHOIIICHUN Tra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IJIAHUPOBATh M MPOBOJAUTH XUMHYECKUI
9KCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMEHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHX BEUIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIBI UHIUKATOPOB,
W3YYCHHUE BIUSHUS PAa3IHYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, peIIeHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o teMaMm «Mertamib» U «HemeTtamibsl») ¢ coOmoaeHneM IpaBUil
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, MPEACTaBIATh B pa3IuyHOM (opme pe3ynpTaThl HKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHMIA: COOMIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON TOCYI0N 1
nabopaTtopHbIM 000pyAOBaHKEM, O0pallleHts ¢ BEIIeCTBAMU B COOTBETCTBHH C WHCTPYKIHUSIMHU
M0 BBIMOJTHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, HKOJOTMYECKU IIeTIeCO00pa3HOTO
NOBENEHUA B OBITY M TPYIOBOM JEATEJBHOCTH B IENIAX COXPAHEHHUS CBOETO 370pPOBbS,
OKpYKalollel MNPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHUCTBHSI HA KUBBIE OPraHU3Mbl OINpPEACIEHHBIX HEOPTaHUYECKUX
BEILECTB, TOHMUMAs cMbIca nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IIEJCHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi uHGopMmaruu, WHTEepHET U JApyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalIrio, IepepadaThiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUH C MOCTaBICHHON yueOHOMU
3agaden.
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