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HOACHUTEJBHASA 3AIINCKA

PaGouass mporpamMma mo XMMHHM Ha YPOBHE CpPEIHETO OOIero oOpa3oBaHUS
pazpabotana Ha ocHOBe DeaepanbHOTO 3akoHa OT 29.12.2012 No 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparun», TpeOOBaHUN K pe3yJibTaTaM OCBOEHUS
denepanibHOM 00pa3zoBaTeNbHON MporpaMmMbl cpenHero obmero oodpazoBanus(DOIl
COO), mnpexacraBneHHsix B DenepalbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom KoHuenmuu mnpenonaBaHus YydyeOHOro MpeaMeTa
«Xumusi» B oOpazoBaTelbHBIX  opraHuzanusx Poccuiickoit ~ denepanmm,
pean3yIoMX OCHOBHBIE 00Opa3oBaTelbHbIE MPOrPAMMbBI, U OCHOBHBIX MOJIOKEHHI
«Crpareruu pa3Butus Boctiutanus B Poccuiickoit denepanun Ha nepuon no 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XWMHS HAa YPOBHE YIIIyOJEHHOTO U3yYEHUs 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAYy4yHOro oOpazoBaHusi y4amuxcs 10-11 kmaccoB. H3yueHue
npeaMeTa, peaaudyeMoe B YCIOBHIX JU(PepeHIpoOBaHHOTO, MPOQPUIHHOTO
oOydeHHMs, MPU3BAHO OO0ECHeYnuTh OOHIE00pPa30BATENbHYI0 U OOLIEKYIbTYPHYIO
MOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO MJid ajanTalid X K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKM3HU B COIIMYyME, a TaKXKe JJI MPOJIOKEHUs 00yUYeHUsI B
OpraHu3anusXx MpPOoPECCHOHATLHOIO 00pa30BaHUsl, B KOTOPBIX XHUMHS SIBIISIETCA
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B nporpaMmMe mo XuUMHM Ha3Hau€HUE TMpeaMeTa «XHUMHUS» IOJTy4daeT
NOAPOOHYIO HHTEPIIPETALINIO B COOTBETCTBUU C OCHOBOIIOJIAralOIIUMHU MOJI0KEHUAMHU
dI'OC COO o B3auMOOOYCIIOBIEHHOCTH ILI€NieH, COJEp>KaHUs, pPe3yJIbTaToOB
oOydeHHs U TpeOOBaHHIM K YPOBHIO TOJTOTOBKH BBIMYCKHUKOB. CBUIETEIHCTBOM
TOMY SIBJISIFOTCSI CJICAYIOIINE BBITIOIHSIEMbIC TPOTPAMMOi IO XUMUU (QYHKIIUH:

e THPOPMALIMOHHO-METOJIMYECKAst,  peaju3alus  KOTOpoil  oOecreuuBaeT
MOJIyYeHUE TIPEJICTABICHUA O LENsAX, COJAEpKaHMM, OOIIel CcTpareruu
oOy4eHHMsI, BOCIUTAHUS W Pa3BUTHs OOYYAIOIIMXCS CPECTBAMU TMPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OPraHU3aLMOHHO-TJIAHUPYIOIIAsl, KOTOpas MpeAyCMATPUBAET OIpEICICHHE:
MPUHIUIOB CTPYKTYPUPOBAHUS U TOCIIEIOBATEIIBHOCTH U3Y4YeHUSI y4eOHOTO
MaTepuaja, KOJUYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTEePHUCTHK;
MOAXO0/0B K (DOPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI KOHTPOJISI M OLIEHKHU
00pa3oBaTeNbHBIX JOCTI)KCHUH OOydaloIuMXcsi B paMKaX HTOTOBOM
aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOTO SK3aMEHa M0 XUMUHU.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUM:

e YCTAHABIIMBACT WHBAPHWAHTHOE IMPEIMETHOE COJACpKaHWe, 00s3aTelbHOe IS
M3y4eHUsT B paMKax  OTIEIbHBIX  mpoduiieid, mpemxycMaTpuBaeT
pacrpefielieHue W CTPYKTYpUPOBaHMWE €ro Mo KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;



e Ta€T MPHUMEPHOE paclpeaesieHue yueOHOr0 BPEMEHH, PEKOMEHIYEeMOTO s
U3YYEHUS OTIEIBHBIX TEM;

e Ipe/JIaraeT MPUMEPHYIO MOCIEA0BATEIBHOCTh U3YUCHHS YUeOHOTo MaTepuaia
C y4yé€ToM JIOTMKM TIOCTPOEHHUSI  Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e 1a€T METOJIMYECKYIO MHTEPIPETALNIO LENe U 3aa4 U3y4eHUs MpeaMeTa Ha
yIIyONI€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpenHero  oOmiero  o0pa3oBaHMs, COJEPKATEIIBHOM  XapaKTEPUCTHKHU
IUIAHUPYEMBIX ~ PE3yJIbTATOB  OCBOCHHS  OCHOBHOM  00pa3oBaTesbHOU
POrpaMMBI CpEeIIHETrO o01ero oOpazoBaHus (JINYHOCTHBIX,
METaIpPEMETHBIX, MPEAMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX  JACHCTBUM  OOydYarOMIErocs 1O  OCBOEHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BceM Ha3BaHHBIM IO3HLMSIM B IPOrpaMMe I0 XUMHUHU IPETyCMOTpPEHA
IIPEEMCTBEHHOCTh ¢ OOYYEHHEM XMMHUHU Ha YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHMUs.
3a mpedenamMu  yCTAHOBJIEHHOW  MPOTPaMMOMl 1O  XMMHUU  00s3aTebHOM
(MHBapHaHTHOW) COCTABIISIIONIEH COJEp)KaHHS Y4YEeOHOro mnpeameTa «XHUMHsD)
0CTaéTcsi BO3MOKHOCTh BbIOOpA €ro BapUaTUBHOM COCTaBIISIONIEH, KOTOpas J0JKHA
OIIPENEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO PO 00ydeHHUSI.

B coorBerctBuM ¢ KoHuenryaiabHbIMH nojoxkeHusmMu PIroC COO o
HAa3HAYCHUU MpPeaIMEeTOB 0a30BOro M yriayOJN€HHOr0o ypOBHEH B CUCTEME
nruddepeHInpoOBaHHOTO 00yUYEHUS HAa YPOBHE CPEAHEro o0Iero oopa3oBaHus XUMHUS
Ha ypOBHE yriyOJEHHOrO M3yUeHHUsl HAlpaBJIeH Ha pean3alfio PEeeMCTBEHHOCTH C
MOCJIEAYIOLIUM 3TArloOM IMOJYYEHHUs] XUMUYECKOTr0 00pa3oBaHUs B paMKax M3y4eHHUs
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX M XHWMHYECKHX JUCUUIUIMH B BYy3aX U
OpraHu3alUsIX cpeHero npodeccuoHaIbHOro 0opasoBanusi. B 3Toil cBsI3u n3yueHue
npeaMera  «XUMHsS» OPHUEHTHPOBAHO IPEMMYIIECTBEHHO HA pacUIMpEeHHEe U
yriayOJlieHHe TEOpEeTUYeCKOM M MPAKTUYECKOM TMOJArOTOBKM  0Oy4YaroIIuxcs,
BBIOPABIIMX OMNpeAeN€HHbI Npoduiib OOy4eHHUs, B TOM YHCIE C MEPCHEKTHBOU
MOCJIEAYIONIET0  TMOJYYEHHs] XMMHYECKOro o00pa3oBaHUsi B  OpraHU3aLMsIX
npodeccuoHanbHOro oOpaszoBanusa. Hapsimy ¢ stum, B cBete TpeboBaHuit ®I'OC
COO K mIaHupyeMbIM pe3yjbTaTaM OCBOCHHS (QeaepanbHOoil 00pa3oBaTeIbHON
OporpaMMbl  cpeHero oOmiero oOpa3oBaHUs H3Y4YeHHE mpeaMera «XUMUs»
OPUEHTHUPOBAHO TaK)K€ Ha pEUIeHUE 337a4y BOCIHUTAHUS M COLMAJIBHOTO Pa3BUTHUS
oOy4aronuxcs, Ha GOpMUPOBAHUE Y HUX OOLIEUHTEIIEKTYaIbHbIX YMEHUI, YMEHUN
parMoHaIM3aIMK  y4eOHOro TpyAa W OOOOMIEHHBIX CMOCOO0OB EATETHLHOCTH,
UMEIOIINX MEXIUCIUTUIMHAPHBIN, HAITPEAMETHBINA XapaKTep.

CocTaBngomuMu  TipeaMeTa «XUMUS» Ha YpPOBHE YIIyOJIEHHOTO HU3y4YeHUs
ABJIAIOTCS  yrayOnéHHele Kypcbl — «Opranudeckas xumus» u  «OO0mas wu



Heopranuyeckas xumus». [Ipu ompeneneHuu MoAXOI0B K OTOOPY U CTPYKTYpPHOMU
OpraHu3alliy COJEP>KAHUS 3TUX KypCOB B MPOrpaMMe MO XMMHUHU 332 OCHOBY IIPHUHSTHI
nosnoxxkenuss ®I'OC COO o paznmuuusix 6a30BOro M yriayOoIEHHOTO YPOBHEHN U3yUeHUs
npeaMera.

OcHoBy coxaepxaHusi KypcoB «Opranudeckas xumus» #u «OOmass u
HEOpPraHWYecKas XUMHUs» COCTABIIIET COBOKYITHOCTh NMPEAMETHBIX 3HAHUN U YMEHHIA,
OTHOCAIIMXCS K 0a30BOMY YPOBHIO HM3YyYEHHsS IpeAMeTa. JTa CHCTEMa 3HaHUU
MOJIY4YaeT OMNPEACIEHHOE TEOPETUUYECKOE JIOMOJHEHUE, MMO3BOJISIIOIIEE OCO3HAHHO
OCBOUTH CYIIIECTBEHHO OOJBIINI 00bEM (hakTOJMOTHUECKOrOo MaTepuania. Tak, Ha
yrayOnEéHHOM  ypOBHE — HM3Y4YeHHUsl  NpeaMera  oOecredeHa  BO3MOXKHOCTD
3HAYUTENLHOTO YBEJIMUYEHUSI 00bEMa 3HAHUN O XUMUYECKHUX JIEMEHTaX M CBOMCTBAax
UX COCIMHEHUN HAa OCHOBE PACIIMPEHUS U YriayOJeHUs NPEACTaBICHUA O CTPOECHUU
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUS PEaKIuH,
paccMaTpUBaEeMbIX C TOYKM 3PEHUSI XUMHUYECKOW KHUHETHUKA M TEPMOJUHAMHKHU.
N3yuyenne mnepuoanydeckoro 3akoHa u llepmogmueckodl CHCTEMBI XHUMHUYECKHX
AJIIEMEHTOB 0a3UpyeTCss Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEJICTABIECHUSAX O
CTPOEHUHU aToMa. XMUMHUYECKasi CBSA3b OOBACHSETCS C TOUKU 3PEHUS SHEPTeTHUECKUX
U3MEHEHUN mpu €€ oO0pa3soBaHMM U pa3pylICHUH, a TakkKe C TOYKU 3pPEHUs
MeXaHu3MOB €€ oOpazoBaHus. l3ydyeHune TUIOB peakUuid JOMOJHSAETCA
(bopMHpPOBaHHUEM NPEJICTABICHUN 00 3JIEKTPOXUMUYECKHX MPOIECCaX U ANEKTPOIU3E
pacIuIaBoOB U PacTBOPOB BeIIECTB. B Kypce opraHndeckoil XUMUM IPH pacCMOTPEHHUH
PEaKLUMOHHOM CIIOCOOHOCTH COEIUHEHMN yenseTcs 0coboe BHUMaHUe BOIpocam 00
AJIEKTPOHHBIX A (heKTax, 0 B3aMMHOM BIIUSHUHM aTOMOB B MOJICKYJIaX U MEXaHU3MaxX
pEaKIUi.

Oco0oe 3HaueHre UMEET TO, YTO HA COJAEP’KaHUE KypPCOB XUMHUU YTIyOJIEHHOTO
YPOBHSI U3y4E€HUS JIJIsl KJIACCOB OMpeAei€HHOro npoduiis (rJIaBHBIM 00pa3oM Ha UX
CTPYKTYpy W XapakTep JONOJHCHUH K OOIIed cucTeMe NPEAMETHBIX 3HAHHM)
OKa3bIBAIOT BIUSHUE CMEXKHbBIE IPEAMETHI. Tak, HanpuMep, B COACPKAHUM MIPEaMETA
JUISL KJIACCOB XHUMHMKO-(pU3nyeckoro npoduiis OoibIIoe 3HayeHue OyayT HMETh
AJIIEMEHTBl y4yeOHOro marepuana no oOmed xumuu. Ilpu u3zydyeHuum mnpeamera B
JAHHOM CJIy4ae akKIeHT OyJeT celaH Ha OOLIHOCTh METOJOB MO3HAHMS, OOUIHOCTD
3aKOHOB M TEOpHMM B XMMHM U B (PHU3MKE: aTOMHO-MOJICKYJSIpHAs TEOpHUs
(MonekymsipHas Teopust B (PU3UKE), 3aKOHBI COXPAHEHHUsS MAacChl M YHEPTUU, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOSHUHU BEUIECTB U APYToe.

B 10 e BpeMs B coliepKaHUM TpeIMeTa JIsl KIIACCOB XMMUKO-OMOJIOTMYECKOTO
npoduiis OGoNMbIIUI yACHbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3Tom
cllydae MpeloCTaBIAETCS BO3MOXKHOCTh AJIsi 00jee 0OCTOSTENBHOIO PacCMOTPEHUS
XUMHUYECKON OpraHu3alliy KJIETKH KaK OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJAT, K MPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTHI, KaK JIMMHUABI, OEJKH,



YIJIEBOJBI, HYKJIEMHOBBIE KHUCIOTBI M Japyrue. llpm 5TOM 3HaHMsa O cocraBe u
CBOMCTBAaX MNPEACTABUTENIECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIy’KaT
OCHOBOM U1 M3y4eHHUs CYIIHOCTH TMpoleccoB  (OTOCUHTE3a, JIbIXaHUS,
MUILIEBAPECHMUS.

B mane ¢opMHpoBaHHS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIEHAYYHBIX METOJIOB MO3HAHUSA M OMNbITa MPAKTUYECKOTO MPUMEHEHHS HAyYHBIX
3HAHMM W3y4yeHue npeaMera «XHUMHs» Ha YINIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBSI3X C Y4YEOHbIMM TpEeIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HAy4YHBIE MpeaMeTh», «MaTemaTuka W
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipu n3ydeHnn yuyeOHOTO npeaMera «XUMHUs» Ha yriayOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpPOBHE OCHOBHOTO W CpeaHEro o0mero oOpa3zoBanus (Ha 0a30BOM YPOBHE),
3aJjaueil MEpPBOCTENIEHHON 3HAYUMOCTU SBJIAETCA (POPMUPOBAHUE OCHOB HAYKU
XMMHH Kak 0OJacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON AESITEIbHOCTU
YeJI0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemienne 3Ton 3amaun Ha
yriayOJE€HHOM YPOBHE M3Y4YEHUS IpeIMeTa MpearnoiaraeT peaqu3aiuio TaKuX HeseH,
KakK:

e popMHUpOBaHUE TPEACTABICHUNA: O MaTepualbHOM E€OUHCTBE  MHpA,
3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUM IMPUPOJBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHbIX HayK W €€ BeAyled poau B oOecreyeHuu
YCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUHU MPOOJIEM SKOJIOTHUECKOM,
PHEPreTUYECKON M NHUIIEeBOM O€30IacHOCTH, B Pa3BUTUU MEAMIIMHBI,
CO3/IaHMU HOBBIX MaTepUasoB, HOBBIX UCTOYHUKOB SHEPruH, B 00eCNeUeHUU
PaLMOHAIBHOTO MPUPOAOIIOIB30BAHUSA, B (POPMUPOBAHUU MUPOBO33PEHUS U
oOlEel KyJIbTypbl YEJIOBEKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO
OTHOILIEHMS K CBOEMY 370POBbIO U IIPUPOIHOU CPELE;

e OCBOCHHE CHCTEMBI 3HAHUU, JIEKAILUX B OCHOBE XMUMHUYECKON COCTABJIAIOLIECH
€CTECTBEHHO-HAYYHOM KapTUHbI MuUpa: (yHAAMEHTAJIbHBIX MOHITHM,
3aKOHOB W TEOPUM XUMHH, COBPEMEHHBIX MPEICTABICHUNA O CTPOCHUH
BEIIECTBA HA PA3HBIX YPOBHAX — AaTOMHOM, HWOHHO-MOJIEKYJIIPHOM,
HaJIMOJIEKYISIPHOM, 0 TEPMOJIMHAMUYECKUX U KHHETHYECKHUX
3aKOHOMEPHOCTSX IPOTEKAaHUS XUMHUYECKHX PEAKUUH, O XUMHUYECKOM
paBHOBECHM, pAcTBOpax M JTUCHEPCHBIX CUCTeMaX, 00 O0OIIMX HAay4YHBIX
MPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

e popMuUpoBaHuE y 00y4aIOIIUXCs OCO3HAHHOTO TOHUMaHUsI BOCTPEOOBAaHHOCTH
CUCTEMHBIX XUMHUYECKHX 3HAHMM 11 OOBSICHEHHs KIIIOYEBBIX HAECH U
npobsieM COBpEMEHHOW XHMMHHU, sl OOBSICHEHHS U NPOTHO3UPOBAHUS
SBJICHUI, UMEIOINX €CTECTBEHHO-HAYUYHYIO [IPUPOY; FPAMOTHOIO PEIIEHUS
npo0seM, CBSI3aHHBIX C XMMHEH, MPOTHO3UPOBAHUS, aHAJIM3a U OLEHKU C



MO3HUIIMH  DKOJOTHYECKOM  O€30IacHOCTH  IOCASACTBHA  OBITOBOH U
MIPOU3BOJICTBEHHOW NIEATEILHOCTH YEJIOBEKA, CBSI3aHHOW C XHMHYECKUM
MIPOU3BOJICTBOM, UCIIOJIH30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

e yITyOJIeHHE TIPEJCTABICHUN O Hay4YHBIX METOJIaX MO3HAHMS, HEOOXOJIMMBIX
JUI  TIPUOOPETeHUsT YMEHUM OpHUEHTHUPOBATHCI B MHpPE BEIIECTB U
OOBSCHCHHUSI XUMHUYECKUX SBJICHUH, HMEIOIMIMX MECTO B TMPHUPOJE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM )KU3HMU.

B mnnmane peanm3anuM TMEPBOOYEPEIHBIX BOCHHUTATEIBHBIX W Pa3BHUBAIOIIUX
(GYHKIIUH 1EJIOCTHOH CHCTEMBI CpeAaHero oOmiero oOpa3oBaHUS TP HU3YYCHUHU
npeaMera « XuMHUs» Ha yriyoJIEHHOM YpOBHE 0COOYIO0 aKTyaJIbHOCTh IPHOOPETAIOT
TaKue 1EeU U 33/1a4d, KakK:

e BOCTINTaHWE YOSIKIEHHOCTH B TIO3HABAEMOCTH SIBJICHHUM MTPUPOIBI, YBAKCHUS K
mpolieccy TBOpYeCTBa B OOJIACTH  TEOPETUYECKUX U MPHUKIATHBIX
UCCJICIOBAHUM B XUMUH, dbopmMupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

epa3BUTHE MOTHUBAIIMM K OOYYEHHIO U TO3HAHUIO, CIOCOOHOCTEM K
CaMOKOHTPOJIIO u CaMOBOCITUTaHUIO Ha OCHOBE YCBOCHHUS
0O0IIEYeIIOBEYECKUX [IEHHOCTEH;

e Pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, WHTEIUICKTyaJbHBIX M TBOPYECKUX
criocoOHOocTe oOydaromuxcs, (HOPMUPOBAHHE Y HHUX CO3HATEIBHOIO
OTHOILIEHHSI K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEUTHOW MPO(PECCHOHAIBHON M OOIIECTBEHHOM JESATEIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0PDOBBI0O M TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e popMHUpOBAaHHWE YMEHHH H HAaBBIKOB Pa3yMHOTO IPHUPOIONOIL30BAHMSI,
pPa3BUTHE DKOJOTUYCCKON KYJIBTYpHI, TPHOOPETECHUE OMBITA OOIICCTBEHHO-
MTOJIE3HOM KOJIOTUYECKOM JESITEIIbHOCTH.

OO01iee 4uCIO YacoB, MPEAYCMOTPEHHBIX JJISl M3YYEHUS XUMHUU Ha YIIIyOJIeHHOM
YpOBHE cpeaHero o0miero odpa3zoBanus, coctarisieT 204 gacos: B 10 kmacce — 102
yaca (3 Jaca B Hefiento), B 11 knacce — 102 gaca (3 yaca B HeZIeIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT u 3HaUYE€HHE OPraHUYECKON XUMHUH, MPEACTABICHUE O MHOTr00Opa3uu
OpTraHUYECKUX COCTMHEHUMN.

OJEeKTPOHHOE CTPOEHHUE aToMa YIriepoja: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMA. BajeHTHble BO3MOXXHOCTH aTroMa yIJiepoaa. XHUMHUYEcKas CBs3b B
OpraHUYeCKUX COeAMHEHUSX. Tumbl THOpUAN3ali aTOMHBIX OpOHTallel yriepoja.
Mexanu3Mbl  00pa3oBaHUs  KOBAJIEHTHOM cBsiz3u  (OOMEHHBIH UM JTJOHOPHO-
aKkuenTtopHslil). Tumbl nNEepekpbIBaHWS ATOMHBIX OpOWUTaned, O©- H T-CBA3M.
OpnuHapHasi, 1BOWHas W TpouHas cBsi3b. CrocoObl pa3pbiBa CBS3€M B MOJIEKyjIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaecopuie Hu
anexkTpodue.

Teopus cTtpoeHust opraHndeckux coernHeHnii A.M. bytinepoBa u COBpeMEHHbIE
NPEICTABICHUS] O CTPYKTYPE MOJIEKYJ. 3HaY€HUE TEOPUU CTPOCHUSI OPTaHMYECKHX
coelMHEeHU. MonekyspHble U CTPYKTypHbIE (popmyiibl. CTpyKTypHbIE (POPMYJIBI
pa3IMYHBIX BUJOB: pa3BEPHYTasA, COKpall€HHAs, CKeyeTHas. M3omepusa. Bupuel
U30MEPUU: CTPYKTYpPHAsl, IPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE AP(EKTH B MOJIEKYIax
OpPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 2PHEKTHI).

[IpencraBnenre o kiaccupukanuu opraHuueckux BemiecTB. [loHsTue o
¢dbynkunoHansHOM Tpynne. ['omonorus. I'omonoruueckue psiabl. CucrtemaTuyeckas
HOMeHKJIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHalibHBIE Ha3BaHMS
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobenHocTd ¥ KiaccupUKalUsg OpraHuueckux peakiui. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPraHUYECKON XUMUHU.

DKCNEepUMEHTANIbHBIE METOAbl M3YyYEHHs] BEIIECTB M MX MPEBpPALECHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMy OPraHUYECKUX BEILECTB M MaTepHajaMu Ha UX OCHOBE,
OTBITHI TIO TIPEBPAIICHUIO OPTaHUYECKUX BEIIECTB NpPU HArpeBaHWM (TUIaBJICHUE,
OoOyIriMBaHHE M TOPEHHE), KOHCTPYMPOBAHHWE MOJENIEH MOJEKYJI OPraHMYeCKHX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonornyeckuii psii ajkaHoB, oOmiasi GpopMyia, HOMEHKJIATypa U
u30MepHst. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOICKYI AIKaHOB, SP -
ruOpuau3aiusi aToOMHBIX OpOuTaneil yriepoaa, o-cBsi3b. PU3NUYECKHE CBOWCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA QJIKAHOB: PEAKUWHM 3aMELICHUSA, W30MEpPU3ALNH,
JNErHIPUPOBaHMs, UKIU3aLNH, MHUPOJIM3a, KpekuHra, ropenus. [IpeacraBineHue o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YEHUs U TPUMEHEHUE aIKAHOB.

[Muknoankanel. OOmas ¢gopmyina, HOMEHKIaTypa U uzomepus. OcobeHHOCTU
CTPOCHUSI U XUMHUYECKUX CBOMCTB MasbIX (IUKJIOMPOIAH, [IUKIOO0YTaH) U OOBIYHBIX
(MKJIOTIEHTaH, ITUKIIOTEKCaH) MUKIoaTKaHOB. CrocOOBl TOYYCHHS W MPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuil psji ajakeHoB, oOmas ¢opmysa, HOMEHKIATYpaA.
JIEeKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI alIKEHOB, SP°-THOPHIH3ALHs
aTOMHBIX OpOuTaneil yriepoaa, 6- U m-cBa3u. CTpyKTypHasi U reoMeTpuyeckas (Luc-
TpaHc-) nu3zoMmepusi. DU3NUECKUe CBOMCTBA AIKEHOB. XMMUYECKHE CBOMCTBA: pPEeaKIuu
IIPUCOEINHEHNS, 3aMEILICHNS B 0-TIOJIOKEHHUE TIPU IBOMHOM CBSA3M, OJIUMEPU3ALINN U
okucnenus. [Ipasuno MapkoBHuKOBa. KauecTBeHHbIE peakMy Ha JBOMHYIO CBS3b.
CriocoObl OJTyYeHHs U IPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukanus ankagueHOB (CONPSKEHHBIE, N30JIHPOBAaHHEIE,
Kymyauposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKHX CBOMCTB
CONPSDKEHHBIX AWEHOB, 1,2- n 1,4-npucoenunenue. [lonumepusanus CONpsKEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

AnkuHbl. ['oMonoruueckui psiji aJkuHOB, 00IIas (GopMmysa, HOMEHKIATypa U
MU30MEpPHS. ODNEKTPOHHOE WM IPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ AJIKUHOB, SP-
ruOpuan3anusi aToMHbIX opourtaneil yriepoga. dusnueckue CBONCTBA AJIKUHOB.
XHWMHYECKHE CBOWMCTBA: PEAKIMH NPUCOEIUHEHMS, TUMEPU3ALNA U TPUMEpPHU3ALIH,
OKHUCJIeHUA. KHCIOTHBIE CBOMCTBA aIKWHOB, UMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHblE peaklMy Ha TPOWHYIO CBA3b. CrOCOOBI MONyYEHHUS W MPUMEHEHUE
AJIKWHOB.

Apomatudeckue yrieBoaopobl (apensl). ['oMonornueckuit psa apeHoB, oOmiast
dopMyIia, HOMEHKIATypa U U30MepUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH307a. Pu3nvecKkue CBOMCTBA apeHOB. XMMUYECKUE CBOMCTBA OEH30J1a
U €ro TOMOJIOTOB: PEaKIMK 3aMEelIeHUs] B OCH30JIbHOM KOJbBIE U YIIIEBOJOPOAHOM
paaukaie, peakuuMd  MPUCOCAMHEHMS,  OKUCIEHHWE  TOMOJOroB  OeH3oJja.
[IpencraBnenre 00 OPUEHTUPYIOIIEM JCHCTBUM 3aMECTUTENCH B OEH30IbHOM KOJIBIIE
Ha TPUMEpPE AJTKWIBHBIX PATUKAIOB, KapOOKCWIHHOW, THAPOKCUIBLHON, aMHUHO- H
HUTPOTPYIIIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOJIA.
[Tomumepuzamust ctupona. CrnocoObl MOTYy4YEHUS W MPUMEHEHUE apOMaTHYECKHX
YTJIEBOJIOPOJIOB.

[Tpuponusiii ra3. [lomytHeie HedTsHBIE Ta3pl. HedTh M €€ MpoHCXOXKICHHE.
KameHHbIil yronb ¥ mpoAaykTsl ero nepepadotku. CrocoObl mnepepaboTku HeTu:



MEPETOHKA, KPEKWHI (TePMHUUYECKHM, KATAMTUYECKU), PUDOPMUHT, MHUPOIIHU3.
[TpoaykTsl nepepaboOTKu HEPTH, UX MPUMEHEHHE B MPOMBILIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMIHBIMU KJIAaCCaMH YTIEBOIOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJIOTCHIPOU3BOJIHBIX YIIIEBOJOpPOAOB. Peakiuu
3aMEIleHHs] TajioreHa Ha  THAPOKCOTPYMIY, HUTPOTPYIIy, LHUAHOTPYMIY,
aMuHOTpynmy. /[eficTBue Ha TaJoreHNpPON3BOAHBIE BOJHOTO U CIIUPTOBOTO pacTBOpa
mEénoun. B3anmoAencTBUE TUTaION€HAIKAHOB C MarHuemM W UUHKOM. [lonsitme o
METaJUIOOPTaHUYECKUX  COCAMHEHMSX. VIcmonb30BaHWE — TallOr€HIPOU3BOIHBIX
YTIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEIECTB.

DKCNEepUMEHTAIbHBIE METOJbl M3YYECHHsS BEIIECTB M UX TNPEBpPAILLCHUN:
u3ydyeHrne (PU3MYEecCKnX CBOMCTB YTIJIEBOJOPOAOB (PaCTBOPUMOCTH), Ka4€CTBEHHBIX
peaxkiuii yrieBoJOpOIOB pPA3NIUYHBIX KjaccoB (oOeclBeYMBaHUE OpPOMHOM WU
MOJHOM BOJIbI, pacTBOpa IepMaHraHaTa Kallus, B3aUMOJICHCTBUE alleTHIIEHA C
aMMUa4YHBIM pacTBopoM okcujia cepedpa(l)), kauectBeHHOE 0OHApYKEHHE yriiepojia
¥ BOJOpPOJa B OPTaHUYECKUX BEIIECTBAX, MOJYYCHHE OSTWIEHA M H3YYCHHE €ro
CBOMCTB, O3HakomiieHHe c KomiekuusamMu «Hedts» u «Yromb», ¢ oOpasuamu
IUTACTMACC, KaydyKOB U PE3WHBI, MOACIMPOBAHHE MOJEKYJ YTIEBOJAOPOIOB H
rajJOreHIIPOU3BOJHBIX YIJIEBOJAOPOIOB.

Kucsopoacoaep:xamue oprannyeckue coeAMHeHN .

[IpenensHble oOmHOaTOMHBIE CrmUPTHL. CTpoeHHWE MOJIEKYd (Ha TpuMepe
METaHoJa M 2JTaHoja). ['oMonormueckuil psg, oOwmwas QopMyna, H3OMEpHS,
HOMEHKJIaTypa ©  kjaccudpukamus. Dusnyeckue  CBOWMCTBA  MPEAENIbHBIX
OJTHOATOMHBIX CIUPTOB. BomopoaHble CBSI3W MEXIYy MOJIEKYJIaMH CIUPTOB.
XUMHYECKHE CBOWCTBA: pEaklUUd 3aMEIIEHHUs, JETUApATalluh, OKHUCIICHHS,
B3aMMOJICHCTBHE C OPTaHMYECKUMH W HEOPTaHUYECKMMHU KuciaoTtamu. KauecTBeHHas
peaxiusi Ha OJHOATOMHBIE CHUPTHI. JleficTBHE 3TaHOJIa U METaHOJIA Ha OPTaHU3M
yenoBeka. CriocoObl MOMyYEHUs! U IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMepusi. OCoOeHHOCTH (U3MYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaromMHble CHOUPTHI — OJTUJICHTINKONb M TiHIepuH. DuU3NyecKkue W
XMMHYECKHE CBOWCTBA: PEAKIMU 3aMEIIeHUs, B3aUMOJICHCTBIE C OPTraHMUECKUMU U
HEOPTaHWYECKUMH KHUCJIOTaMHU, Ka4Ye€CTBEHHAs PEaKIMsi HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3MeE peakiuil HykJIeopuiIbHOTO 3aMenenus. [leficTBue Ha
opranu3m uenoBeka. CrocoObl MOy4eHNs 1 TPUMEHEHHE MHOTOATOMHBIX CIIHPTOB.

®enon. CrTpoeHHE MOJEKYJIbl, B3aUMHOE BIMSHUE THUIPOKCOTPYIIBI U
oenszonpHOrO sigpa. dusnueckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (enona. KauecTtBeHHbie peaknuu Ha ¢eHol. TokcHYHOCTH ¢eHoa.
Crnioco6b1 osrydenust u npuMenenue penona. denondopmanbaeruaHas cModa.



KapOoHWIbHBIE COETUHEHUST — albAETHIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHUE
KapOOHWJIBHOW TPynmbl. [ OMONOTHYECKHE PSIIBl QIbJCTUIAOB M KETOHOB, 0OIIas
dbopmyrna, w3omepus W HOMEHKJIaTypa. Dusmdyeckue CBOWCTBA albJIETHIOB U
KETOHOB. XMMHUYECKNE CBOMCTBA alIbJAECTHIOB U KETOHOB: PEAKIMU MPUCOCTUHECHHUS.
OxuciieHHe anbJerujioB, KaueCTBEHHbIC peakiuu Ha anbaerugbl. CrnocoObl
MOJIyYEHUS M IPUMEHEHHUE AJIbJIETHI0B U KETOHOB.

OMHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOTh. OCOOEHHOCTH CTPOCHUS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M3oMepus u HOMeHKkiIatypa. Pu3nyeckre CBOMCTBA
OJIHOOCHOBHBIX TIPEACNIbHBIX KapOOHOBBIX KHCIOT. BojopoaHble cBsi3U MeEXIy
MOJIEKYJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOWCTBA,
peakiusi ATepuUKALMM, PEAKIUU C Y4YaCTHEM YIJIEBOJAOPOIHOTO pajuKaia.
OcoOEHHOCTH CBOWCTB MypaBbHMHOW KHCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3(upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEICNIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKAPOOHOBBIX KHCIIOT, THAPOKCHUKAPOOHOBBIX KHUCHOT. [lpeacraBuTenu BBICHIMX
KapOOHOBBIX KHCJIOT: CTEAPUHOBAasA, MAJIbMUTUHOBAs, OJICUHOBAs, JUHO/IE6AS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonormyeckuid psan, obmas dopmyna, uzoMmepus u
HOMEHKNaTypa. DU3MYECKMEe W XUMHUYECKUE CBOWCTBA: THUIPOJIM3 B KHUCIOH U
HIETIOYHOM Cpee.

Kupsei. CtpoeHue, pu3nMUecKue U XMMHYECKUE CBOMCTBA KUPOB: TMAPOJIU3 B
KHUCIION W 1ieno4yHor cpeae. OCOOEHHOCTH CBOMCTB KHPOB, COAEPMKAIIUX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIICE JCHCTBHE.

OO01as xapakTepucTika yrieBojioB. Kinaccudukaius yriieBogoB (MOHO-, TU- U
nonucaxapunabl). MoHocaxapuabl: TUIIOKO3a, (pyKTO3a, rajakro3a, puodo3sa,
ne3okcuprOo3a. dusznueckue CBOMCTBA W HaxoXJaeHue B mpupoje. dorocuHTes.
XUMHUUYECKHE CBOMCTBA IJIFOKO3bL: PEAKLIMHU C YYaCTUEM CHUPTOBBIX U aJIbJICTUIHOU
rpynn, CHOUPTOBOE W MOJIOYHOKHCIOe OpokeHue. IIpuMeHeHHe TIIOKO3bl, €€
3HAYEHUE B JKU3HEIACATEIBHOCTH OpraHm3Ma. Jlucaxapuuabl: caxapos3a, MajJbTO3a U
JaKkTo3a. BoccraHaBiauBaronMe M HEBOCCTAHABIIMBAIOLIME Iucaxapuibl. ['maponns
nucaxapunoB. Haxoxzaenue B mpupone u npuMmenenue. [lomucaxapuabl: kpaxmad,
INIMKOTeH M 1esuono3a. CTpoeHne MakpoOMOJIEKYJ Kpaxmania, TJHUKOTeHa W
HEJUTI0103bl. PU3NYECKHE CBOKMCTBA KpaXMala M HEJUTI0NI03bl. XMMUYECKHE CBOWCTBA
KpaxMaJjia: THAPOJU3, KAYECTBEHHAs pEakuus C HOAOM. XHMHYECKHE CBOWCTBA
HEJUTIONO3bL:  THAPOJN3, MojdydeHue dpupoB  nemwmono3pl. Ilonstue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).

OKCIIEpUMEHTAIbHBIE METOJbl HW3YYEHHsI BEIIECTB M WX MPEBPAILCHUI:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJE, B3AMMOJCHCTBHUE ATAHOJA C HATPUEM,



OKHUCJIEHHE ATHJIOBOIO CIIMPTa B aJIbJErHJ] Ha PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE JTHJIOBOIO CIHMpPTa JUXPOMAaTOM Kajidsig (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), KayECTBEHHBIE PEAKUMU Ha alplerujbl (C THUIPOKCHUAOM
nuammuHcepeopa(l) u ruapokcugom meau(ll)), peakuus riuiepuHa ¢ TUIAPOKCHIOM
meau(ll), xuMuueckue cBOWMCTBa pacTBOpa YKCYCHOM KHCIOTBHI, B3aUMOJICHCTBUE
pacTBopa rioKo3bl ¢ rugpokcuaoM meau(ll), B3aumoaeiicTBre Kpaxmaliia ¢ HOJIOM,
peleHne YKCIEPUMEHTAIbHBIX 33/1a4 110 TeMaM «CrupThl ¥ peHomb», «KapOoHoBbIE
KUCIIOTHL. ClI0KHBIE 3(DUPBI».

A3oTcoepxaniue OpraHnvecKkue coeJuHeHms.

AMHHBI — OpraHMYecKHe MpoU3BOAHBIE ammuaka. Kiaccudukaiuss amMHHOB:
anudaTtryeckue U apoMaTUIEeCcKue; NEPBUYHbIC, BTOPHUHbIE U TpeTudyHble. CTpoeHne
MoJleKyn, oOmias ¢opmyna, U30MepHUs, HOMEHKJIaTypa U (U3MUYECKHE CBOICTBA.
XUMHYECKOEe  CBOWCTBA  anu(daTuyeckuxX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
AIKUIMPOBAHUE, B3aUMOJICHCTBHE TIEPBUYHBIX aMUHOB C a30TUCTOM kucinoTon. Conu
AIIKUJITAMMOHHS.

AHUIIMH — MPEJCTAaBUTEIh AMUHOB apOMaTUYECKOro psiaa. CTpoeHue aHWIMHA.
B3auMHoe BiMsiHHE TPy aTOMOB B MOJIEKYJIe aHUIMHA. OCOOEHHOCTH XUMHYECKUX
CBOMCTB aHwinHA. KauecTBeHHble peakiuu Ha aHWIMH. CrocoObl MOJydeHUs u
npuMeHeHue anudaTuiaeckux aMuHoB. [lonyyenue aHuIMHA U3 HUTPOOEH301a.

Amunokuciotel. HoMeHknatypa u nsomepus. OTaeNbHbIE NPEACTABUTENIN O-
AMUHOKHUCIIOT: TJIUIUH, aJlaHuH. DU3ndeckue CBOMCTBa aMHUHOKHUCIOT. XUMUYECKUE
CBOMCTBa aMHHOKHCJIOT Kak aM(OTEPHBIX OPraHWYECKUX COCAMHEHHH, peaxius
NOJIMKOH/ICHCAllK, OOpa3oBaHME MENTHAHOM CBs3U. buonornueckoe 3HaueHUE
aMuHOKUCTOT. CHHTE3 ¥ TUIPOJIU3 METTU/IOB.

benku kak mnpupomHple mTosmMMephl. [lepBuduHas, BTOpUYHAS W TpPETHYHAS
CTpyKTypa OenkoB. XHMHUYECKHME CBOMCTBAa OEIKOB: THAPOJIU3, JEHATypauus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

OKCHepUMEHTAIbHBIE METOABbl H3y4YeHHs BEHIECTB W WX MPEBpaIlCHUI:
pacTBOpeHHE OENKOB B BOJIE, JEHATypalus OEIKOB NpU HArpeBaHHUM, I[BETHBIC
peakuuu Ha  O€JIKM, pelIeHHWEe HSKCHEePUMEHTANbHBIX 337a4 [0 TeMaMm
«A30TcoJepKalllie OpraHuyYecKue CoequHEeHus» U «Pacro3HaBaHHE OPraHUYECKHUX
COCIMHEHUI».

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI.

OCHOBHBIC TIOHATHS XWMHH BBICOKOMOJICKYIISIPHBIX COCIMHCHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEAHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJSPHBIX COCAMHEHUH —
MOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.



[Tonumepubie matepuansl. [lmactmacchl  (MOJUATUIIEH, MOJIANPOIUIIEH,
MOJIMBUHWIXJIOPU,  TOJHCTHPOJ,  TOJMMETUIMETAKpUIaT,  IOJIHKApOOHATHI,
noJimdTUICHTEpePTaarT). Y Trin3aius 1 nepepadoTKa miacTuKa.

DnacTOMEpbI: HATYypaJbHBIN KayuyyK, CHHTETUYECKUE Kaydyku (OyTaaueHOBBINH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3una.

BosnokHa: HaTypanbHble (XJOMOK, IIEPCThb, HIENK), UCKYCCTBEHHbIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumeps! crienuaabHOTO Ha3HaueHUs (TedIIoH, KEeBiap, 3IEKTPOINPOBOASIINE
MOJIUMEPHI, OMopasnaraeMble MOJTUMEPHI).

DKCIEepUMEHTAIbHBIE METOJbl HM3YYECHHsS] BEIIECTB M UX NPEBPAIICHUIA:
O3HaKOMJIEHHE C OOpa3lamMu MPHUPOAHBIX M HMCKYCCTBEHHBIX BOJOKOH, IIACTMAcc,
Kay4yKOB, pEIICHHE J3KCIEPUMEHTANbHBIX 3adad 1o Tteme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3agaun.

HaxoxaeHue MoJeKyJasipHOM (OpMYJIbI  OPraHMYECKOro COEAMHEHUS IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJAILIMX B €r0 COCTaB, HAXOXKJIEHUE MOJIEKYJISIPHOM
(GbopMyJIbl OPraHUYECKOTO COCIMHEHUS M0 Macce (00BEMY) MPOTYKTOB CrOpaHUs, MO
KOJIMYECTBY BellecTBa (Macce, 00BEMY) TPOIYKTOB PEAKIUU W/WIM HCXOJHBIX
BEIIIECTB, YCTAHOBJICHUE CTPYKTYpHOH (OpMyYJIbI OpraHWyYecKOro BeEUIECTBAa Ha
OCHOBE €ro XMMHUYECKHX CBOMCTB WJIHM CIIOCOOOB MOJYYEHUS, ONPEACICHHUE 0N
BBIX0/Ia IPOJAYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MexXnpeaAMETHBIX CBA3EH MPU U3yUYCHUN OpraHudeckoil xumuu B 10
KJIaCcCe OCYIIECTBIIIETCS Yepe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHbIX
MOHATUM, TaK W TOHATHH, MPUHATHIX B OTACIBHBIX NPEAMETAaX ECTECTBEHHO-
HAy4YHOT'O LMKIIA.

OO1mue ecTeCTBEHHO-HAYYHbIC TOHSTHUS: SBJICHUE, HAy4YHBIA (DaKT, TUIIOTE3A,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, KiaccuduKaius, HaOI0JeHne, H3MEpEHue,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

®uzuka: Marepusi, aToMm, DJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buomorus: kieTka, oOpraHu3M, OJKOCHUCTeMa, Owmocdepa, METaOOIHM3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA W TeTepoTpOdHBIA TUN NUTaHUS, OpOKEHHE,
dboTocuHTE3, IbIXaHue, OCJIKHU, YTIEBO/IbI, )KUPbI, HYKJIEUHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadmusi: mosie3HbIC UCKOTTaEMbI€, TOTUIMBO.

TexHoNOorus: NMUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAJIBHOTO MUTAHUs, MOIOIIINE
CpEICTBa, MaTepUalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
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OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX saep. XuMuueckui sneMeHT. M3oromel. CtpoeHue
AJIIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHHU U
1o IypoBHU. AToMHBIe opOuTanu. Kinaccudukanms XuMu4eckux 3JIeMeHToB (S-, p-, d-
, f-anmementoI). PacnipenenieHre 3JIeKTPOHOB IO ATOMHBIM OpPOHTAISIM. DJICKTPOHHBIE
KOH(UTypaly aTOMOB 3JIEMEHTOB MEPBOrO—4YETBEPTOrO MEPHOJIOB B OCHOBHOM H
BO30YXIEHHOM COCTOSIHUU, AIEKTPOHHBIE KoH(pUrypanuu MOHOB.
DNEeKTPOOTPUIIATETLHOCTD.

[lepnogmueckuit 3akoH U llepmonnueckass cucreMa XUMHAYECKHUX DJIEMEHTOB
JI.1. MenneneeBa. CBs3b mnepuoanveckoro 3akoHa u llepumonnyeckoil cucTeMsl
XUMUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpUEH  CTPOEHHsS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
IIPOCTBIX U CII0KHBIX BEIIECTB I10 IPyNNaM U MEPUOAaM. 3HAYCHUE ITEPUOIUYECKOTO
3akoHa [[.1. MeHpeneena.

XyAMHUUYecKass CBA3b. BuIbl XUMHUYECKOM CBS3M: KOBAJEHTHAs, HWOHHAs,
MeTajmueckas. MexaHu3mbl 00pa30oBaHHUsl KOBAJIEHTHOW CBS3M: OOMEHHBIH U
JOHOPHO-aKUENTOPHBIN. DHEPrus U IiuHa CBsA3H. [1OJNSIpPHOCTB, HANPABIEHHOCTDH U
HAChI[AaEMOCTh KOBAJICHTHOW CBA3W. KpartHeie cBs3u. Bopopoanas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCTP M BA&JEHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C MX F€OMETPUYECKHM CTPOEHUEM (HAa IPUMEPE COEOUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeNMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeb, JIMTaH Ibl. 3HAUCHUE KOMIUIEKCHBIX coequHenuil. [Tonstue
0 KOOPJIMHALIMOHHOW XUMHH.

BemecTtBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOTO  CTpPOEHMs.  THIbl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o mucnepcHbIX cucteMax. MctuHHble pacTtBOpbl. [IpencraBinenue o
KOJUTOMJIHBIX pacTBopax. CrocoObl BbIpaXKeHHsI KOHIICHTPAlMK PACTBOPOB: MaccoBast
J0JI1  BEUIECTBA B  pPACTBOpPE, MOJSpHAas KOHUEHTpauus. HaceleHHsle wu
HEHACBIILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. KprcTamioruaparsl.

Knaccudukanms m HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB. TpHUBHANIbHBIC
HAa3BaHMS OTHEJIbHBIX IPEACTABUTENIEH HEOPraHUYECKUX BELIECTB.

Knaccudukanys XUMHUECKHMX pEaKIuii B HEOPTaHUYECKONM W OpPTraHMYeCKOU
XUMHUHU. 3aKOH COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPAHEHUS W IPEBPAILLECHUS
SHEPruM NpU XUMHUYECKUX peakuusx. TemtoBbie 3(DPEeKThl XUMMUYECKUX PEaAKIIH.
TepMOXUMUYECKUE YPABHEHUS.



CKOpOCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (PAKTOPOB.
['oMoreHHbI€ ¥ reTeporeHHble peakuuu. Katanus u kaTaan3aTopsl.

O6patuMmble U HeoOpaTUMbIE peakluh. XUMHUUeckoe paBHoBecue. KoHcTtanTa
XUMHYECKOTr0 paBHOBecHs. DaKTOphI, BIUSAIOLIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TEMIIEPATYypa, NABICHUE U KOHLEHTPALMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextposutryeckas auccounanus. CuiabHble U cialble ANeKTpOoauThl. CTeneHb
nuccounanuu. Cpena BOAHBIX pPacTBOPOB: KHUCIIOTHAs, HEUTpalibHas, IIEIOYHAS.
Bonoponueiii mokazatens (PH) pactBopa. I'maponu3 coseil. Peaknuum HOHHOTO
oOMeHa.

OKHCIUTENEHO-BOCCTAHOBUTEIILHBIE pEaKInH. Crenenb OKHUCJIEHUS.
OxucauTens W BOCCTAaHOBHUTENb. I[lpoliecchl OKHCIEHUS W BOCCTaHOBIJICHHS.
Baxxneiilime OKHCIWUTEIM W BOCCTAHOBUTENM. MeETON 3JIEKTpOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbI H3yYEHHS BEHIECTB M HUX MPEBpalllCHUMN:
pa3NoKEeHHE TMEepPOKCHUJAa BOAOPOJAa B MPUCYTCTBUU KaTalu3aropa, MOJEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEJCHUE PEaKUUid MOHHOTO OOMEHa, ONpeeieHHUE
Cpeabl PacTBOPOB C MOMOIIBID HMHAMKATOPOB, H3YUYEHUE BIUSHUS Pa3IUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKONW pEaKIMu U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuyeckasi xXummusi.

[Tonoxxenne HemeTauioB B llepuoandeckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHHUs MX aToMoB. dusmyeckue cBOMCTBa
HEMETAJUIOB. AJIJIOTPONUSI HEMETAJJIOB (Ha MpUMeEpe KHUCIopojaa, cepbl, gocdopa u
yrieposa).

Bonopon. Ilonyuenue, ¢u3umyeckue U XUMHUYECKHE CBOWMCTBA: peaKkIuu C
METaJJIaMA U HEMETaJulaMU, BOCCTAHOBUTEIIbHbIE CBOWMCTBA. [ 'mapuasl. TominBHEIE
DJIEMEHTBI.

["amorensl. HaxoxneHue B TpUpoOAE, CHOCOOBI MOJyYeHHs, (U3HUECKUE U
XUMUYECKHE CBOMCTBa. l'amoreHoBoaoponbl. BaxHeillue KUCIOPOICOAEpk aIIIe
COEIMHEHUs TayoreHoB. JlabopaTOpHble M MNPOMBINUIEHHBIE CIOCOOBI MOTYYEHUs
rajgoreHoB. [IpumeHeHune rajoreHoB U uX COCIUHEHUM.

Kucnopon, o3oH. JlabopatopHble M MPOMBIIIJICHHBIE CIIOCOOBI MOJIyYEHUS
kuciopona. Puznueckue U XUMUYECKHME CBOMCTBA M MPUMEHEHHE KUCIOpoAa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxnenue B mnpupojae, CHOCOOBI TONMy4deHUs, (QU3NUECKUe U
xumudeckue cBoiictBa. CepoBomopo, cyibduasl. Oxcun cepoi(1V), okcua cepoi(VI).
CepHucras U cepHast KUCJIOTBHI U UX coyid. OCOOEHHOCTU CBOMCTB CEpHOM KHUCIIOTHI.
IIprumeHenue cepbl U €€ COCIMHEHNM.



Azor. Haxoxzaenue B mpupoae, crmnocoObl TMOMydeHus, (U3MUecKue Hu
XUMHUYECKUE CBOMCTBA. AMMMaK, HUTpuAbL. OKkcuabl a3oTa. A30TUCTas U a30THas
KHCIIOTBI ¥ MX coJii. OCOOEHHOCTH CBOMCTB a30THOM KHUCJIOTHL. [IpuMenenue azorta u
€ro COeIMHEHUI. A30THbBIE yI00pEHUS.

®ochop. Haxoxnenue B mnpupojsie, crnocoObl MOMy4YeHUs, (PU3UYECKHE U
xumudeckue cBouctBa. Dochuast um dochun. Oxcunbl dochopa, dochopras
kuciota u e€¢ comu. Ilpumenenue ¢dochopa m ero coegumHenuii. dochopHbie
yno0peHus.

VYrnepoa, HaxOXKJIeHUE B MpUpoje. AJUIOTporiHble Moaudukanuu. dusnyeckue
U XUMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpa30BaHHBIX yriiepoaoM. Okcunu
yraepoaa(ll), oxcun yrnepona(lV), yronpHast kucinora v €€ coiau. AKTUBUPOBAHHBIN
yroiyb, aacopbuus. DysmiepeHsl, rpadeH, yriepoaHsie HaHOTpyOku. [Ipumenenue
IPOCTBIX BEIIECTB, 00Pa30BaHHbBIX YTIEPOAOM, U €T0 COCTUHEHUM.

Kpemunii. Haxoxxnenue B mpupone, CHocoObl MONy4YeHUs, (PU3NYECKHEe U
xumuyeckue cBorctBa. Oxcupa kpeMHusA(lV), kpeMHueBass KUCIOTA, CHUIIMKATBHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, ero NoJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamioB B llepuonndeckoil CUCTEME XHMUYECKHUX SJIEMEHTOB.
OCOoOEHHOCTH CTPOCHHUS DJICKTPOHHBIX 000JI0YeK aToMOB MeTauioB. QOOmwme
dbusznyeckue cBoiicTBa MeTawioB. lIpuMeHeHME MeTasIoB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DIIEKTPOXUMHUYECKUM Ppsii HANIPsiKEHU MeTauioB. O01ue crnocoosl NoJIy4eHuUs
METAJJIOB: TUIPOMETAJUTYPIusl, MUPOMETAILTYprus, dJeKTpomMeTamutyprus. [lonsarue o
KOppo3uu MeTayIoB. CriocoObl 3alIUThl OT KOPPO3HHU.

Oo6mast xapakrepuctuka wmetawioB |A-rpynmner  Ilepuoaudeckoit cucTembl
XUMUYECKUX 3eMeHTOB. Hatpuii n kanuii: nojgydeHue, pusnyeckue U XMMUYECKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

Oo6mast xapaktepuctuka MetauioB |lIA-rpynmer [lepuoanueckoil cuCTeMbI
XUMUYECKUX DJJIEMEHTOB. MarHuii W KajbplUi: TMOJydeHue, (QU3NUECKHe W
XUMHUYECKHUE CBOMCTBA, NPUMEHEHHE TMPOCTHIX BEHIECTB M WX COCIUHCHUII.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

ATIOMHUHMIL: TIOTyYeHue, (PU3MYECKue U XUMHYECKHE CBOMCTBA, NMPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro CcoeluHeHuil. AMQoTepHbIE CBOWCTBa OKCHUAA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmasi  xapakTepuUCTHKa MeTauioB  mnoOouHblx  noarpynn  (b-rpymm)
[Teproanuueckor CUCTEMbI XUMUYECKUX DJIEMEHTOB.

du3nyeckne U XUMUYECKHE CBOMCTBa XpoMmMa M ero coeauHeHuil. OKCUAbl U
rugpokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomaTsl, HUX
OKHCJIUTEIbHBIE CBOMCTBA. [loydueHrne u npuMeHeHrne Xpoma.



Ou3nyeckne M XUMHYECKME CBOMCTBA MApraHia HM €ro COEAUHECHUM.
Baxwneiimmme coenunenuss  mapranua(ll), wmapranna(lV), wmapranma(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKkue U XMMHYECKHE CBOMCTBA Keje3a M e€ro coequHeHuil. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u sxenesa(lll). [Tonyuenne u npumMeHeHue xene3a u
€ro CILIaBOB.

Ou3NYeCKne U XUMUYECKHE CBOMCTBA Meau W €€ coenuHeHuil. [lonydenue u
MIPUMEHEHHUE MEIU U €€ COCIMHECHUM.

[Muuk: mnonydyeHue, ¢GU3MUECKUE W XUMUYECKHE CBoMcTBa. AMdoTrepHbie
CBOMCTBAa OKCUJA M THJIPOKCHJA LHWHKA, THAPOKCOKOMIUIEKCHI IMHKA. [IprumeHeHne
[HKA U €r0 COeANHCHUH.

OKCIepUMEHTAIbHBIE METOJbl HW3YYEHHsI BEIIECTB M WX MPEBPAILCHUI:
U3ydeHue O0Opa3IoB HEMETAJUIOB, TOpeHue cephl, docdopa, kene3a, MarHus B
KUCJIOPOJE, W3y4YeHUEe KoJuleKuuu «MeTramiel W CIUIaBbl», B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIBHBIX METAJIOB C BOJIOM (BO3MOXHO MCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), B3aWMOJICUCTBUE IIMHKA U >KeJie3a C pacTBOpaMU KHUCJIOT H
1eI04ued, KaueCTBEHHbIEC PEAKIIUM Ha HEOPTaHUYECKUE aHUOHBI, KATHUOH BOAOpPOAA U
KaTUOHbl METAJJIOB, B3aUMOJACHCTBHE THUIPOKCUIOB aIIOMHUHUS U IIMHKA C
pacTBOpaMH KHUCIOT M IIEJOYEH, PElICHHE SKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
«T"anorensl», «Cepa u e€ coeauHeHUs», «A30T U (ochop U UX COCAUHEHUS»,
«MeTamibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOTO pa3BUTHS yeioBedecTBa. [loHsTHe 0O
Hay4YHbIX METOJAaX IMO3HAHUS W METOJ0JIOTMM HAy4YHOro uccienoBaHus. HayuHsbie
MPUHIUINBl OPTaHU3AIMU XUMHUYECKOTO MPOU3BOJICTBA. [IpOMBINLIEHHBIE CIIOCOOBI
MOJIYYEHUs] BaKHEHIIMX BeHIeCTB (HAa MOpUMEpe MPOM3BOACTBA aMMMaKa, CEPHOM
KHUCIIOTBI, MeTaHoua). [IpoMbIlIeHHbIE CIOCOOBI TOJIYYEHHUSI METAJIOB M CILJIABOB.
XUMHUECKOE 3arps3HCHUE OKPYKAIOLIEW Cpelbl U €ro nocaeAactsus. Poib xumuu B
o0ecrieueHUU YHEPTETUUECKON OE30MMacCHOCTH.

XuMusi H  3J0pOBbE UelioBeKa. JlekapcTtBeHHble cpenctBa.  [IpaBuia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIUHBI.

XUMHSI TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe M00aBku. Pons xumuu B
o0ecrieyeHnH MHUIEeBOM 0e30MaCHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumus. I[lpaBuia
0€301acHOr0 UCMOJIb30BAaHUS MPenapaToB OBITOBOM XUMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsi B CTPOUTEIBCTBE: BAXKHEHUIIINE CTPOUTENIbHBbIE MaTepuaybl (LEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaAIbHBIC yI00pEHHUS.



CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPacKH, CTEKJIO, KepaMHKa.
Marepuans! a1 anekTpoHukd. HaHoTexHomoruu.

Pacuérnrie 3ana4n.

Pacuétpl: macchl BemiecTBa WM O0BbEMa Ta30B MO H3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAacce WM 00hEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUM BEIIECTB, MACCHI
(00OBEMa, KOTMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIECTB UMEET
MIPUMECH, MacChl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIUU, €CIIA OJTHO U3
BELIECTB JIAHO B BHUJE PACTBOPA C ONPEHAECIEHHON MACCOBOM JOJIEA PACTBOPEHHOIO
BEIIECTBA, MACCOBOM JIOJIM U MOJIAPHOW KOHIICHTpAIlUM BEIIECTBA B PacTBOPE, 0OJHU
BBIXO/Ia MTPOJAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuus MeXnpeaMeTHBIX CBSI3€d MMPU U3yYEHUH OOIIE 1 HEOPraHUYECKOU
XuMuHU B 11 Kiacce ocymecTBIseTCs Yepe3 UCIOIb30BaHNe KaK OOIIUX €CTeCTBEHHO-
HAy4YHBIX TIOHSTUHA, TaK W TOHATHH, TPUHIATBIX B OTICIbHBIX MpPEeaMETax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE TOHSTHS: SIBIICHUE, HAy4YHBIH (akT, TUmoresa,
TEOpUs, 3aKOH, aHalu3, CUHTE3, KiaccU(uKaius, NEePpUOJAUYHOCTb, HAOIIOJCHUE,
W3MEPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICJIUPOBAHUE.

dusuKa: Matepusi, MUKPOMHUP, MAaKPOMUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH,
VOH, W30TOMbI, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEIIECTBO,
TeNo, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, WJCAIbHBIM Tra3, (uanueckue
BEJIMYUHBI, €IUHULIBI ©3MEPEHUS, CKOPOCTh, SHEPTUS, Macca.

buonorus: kimerka, opraHu3M, 3KocucTema, ouocdepa, MeTaboIU3M, MaKpO- H
MHKPODJIEMEHTBI, OCNIKH, XUPBI, YIJICBOJbI, HYKJIECHHOBBIC KHCIOTHI, (hPEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YIHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepayibl, TOPHBIE TOPOJbI, MOJIE3HbIE HCKOMAeMble, TOILIUBO,
pPECYpCHI.

TexHonorus:: XUMHUYECKasi MPOMBIIIJIEHHOCTh, META/UTyprus, CTPOMUTEIbHbIC
MaTepHualbl, CEIbCKOXO3IMCTBEHHOE NPOU3BOACTBO, MHIIEBASI MPOMBIIUIEHHOCTD,
dbapMaiieBTHUYECKasi TPOMBIIIJIEHHOCTh, POU3BOJICTBO KOCMETHYECKUX MpernapaTos,
MPOM3BOJACTBO KOHCTPYKIMOHHBIX MAaTE€PUAJIOB, JJIEKTPOHHAS MPOMBIILIEHHOCTb,
HAaHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHMM C CHCTEMHO-IESITENBHOCTHBIM IOAXOAOM B CTPYKTYypeE
JMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MNpeameTa «XUMHUS» Ha YpPOBHE CpPEIHETO
oOmero  oOpa3oBaHUsA  BBIJCJIECHBl  CIEAYIOLUIME COCTABIAIONIME: OCO3HAHUE
OOYYarOIIMMHUCST  POCCHUHUCKOW TPaXTAHCKOM  HMJIEHTUYHOCTH, TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOONPEAECICHUIO; HAJMYNE MOTHBALMU K
OOy4EeHHMIO; TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOIIECTBE TMpaBWJIaMHU W HOPMaMM T[OBEJCHUSA;, HalU4He
MIPABOCO3HAHUS, YKOJIOTUUECKON KYJIBTYPhI; CIOCOOHOCTh CTaBUTbH 1I€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIn4HOCTHBIE  pe3ynbTaTbl OCBOCHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
chOpPMHPOBAHHOCTh ONBITA IO3HABATEIBHOM M TNPAKTUYECKON JESATEIHHOCTU
0Oy4Jaronuxcst B MPOIEcce pean3aiui 00pa3oBaTeIbHOM JeATeIbHOCTH.

JIn4HOCTHBIE  pe3ynbTaTbl OCBOCHUS IMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OMbBITA IIO3HABATEIBHOW M NPAKTUUYECKON JEATCIIbHOCTH
oOy4Jaromnmxcsi B MpoIlecce peaan3alud 00pa3oBaTEeNIbHON NESTEIIbHOCTH, B TOM
YUCJIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI OOYYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IMPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

NPEACTABICHUS O COLMAJbHBIX HOpPMax MW TMpaBWIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW NESITEIHLHOCTH MPHU CO3JaHUM YUEOHBIX
MIPOEKTOB, PEIICHUH YUEOHBIX U MO3HABATEJbHBIX 3a/1a4, BHIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh ¥ TPUHUMATh MOTHBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY H HAyYHOMY HaCIIEIHIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOpPYECTBA B OOJACTH TEOPUU W TPAKTUUYECKOTO
MPUJIOKEHUST XUMHHM, OCO3HAHUS TOrO, YTO JAaHHbIE HAyKU €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOJIOACHUM,  KPOIMOTJIUBBIX  JIKCIEPUMEHTAIBHBIX  MOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEpPECA U MTO3HABATEIBbHBIX MOTUBOB B MOJIYYEHHH U MOCIEAYIOIIEM aHAJIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OIIEHWBATh CUTYaIluH, CBS3AHHBIC C XUMHYCCKUMU SBJICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHUPYSICh HAa MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEICHHWE M TIOCTYNKH CBOUX TOBApUIINEH C
MO3UIIMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U C y4ETOM OCO3HAHUS TOCICICTBUN
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl IEHHOCTEH 370pOBOTO W  Oe3omacHOro o0pa3a  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3WYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

cOONIO/IeHUsT TpaBwi Oe30macHOro oOpalieHusi ¢ BeleCTBaMH B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAaHUS IIEHHOCTH TMPaBWJ WHIWBHIYAIBHOTO ¥  KOJUICKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIHAX, YTPOXKAIOIINUX 37J0POBBIO M KU3HH JIFOICH;

OCO3HAHMS TIOCIEACTBUHA M HETPUATHS BPEIHBIX IMPHUBBIYEK (YIOTPEOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM KOMITETCHTHOCTH B y4eOHO-HCCIIeI0BATENbCKON
NeATEILHOCTH, OOIIECTBEHHO OJIC3HOM, TBOPUYECCKOW U IPYTUX BUAAX ACATEIBHOCTH;

YCTAaHOBKU HAa aKTUBHOE y4acTHUE B PEUICHUU MPAKTHUUECKUX 3a]a4 COIUATbHON
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YYECHHIO MPOQPECCU pazIuyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa B pe3yibTaTaM TPYAOBOU JeATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY  HHIMBHIYAJIbHOW  TPACKTOPUU
oOpazoBanus, Oynyuiei npodeccuu U peann3anuu cOOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C y4€TOM JHMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XHWMHH, HHTEPECOB U
noTpeOHOCTeN 001IeCcTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH IE€JIECO00Pa3HOTr0 OTHONIICHUS K TMPHUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHMS JKM3HU Ha 3eMIIC;

MOHUMAHUS TJI00AJIBHOTO XapaKTepa »JKOJOTHYECKUX TMPOOJIeM, BIUSHUS
HKOHOMHYECKHUX IMPOIIECCOB HA COCTOSTHUE IPUPOTHON 1 COITMAIBHON CPEIbI;

OCO3HAHMS HEOOXOJUMOCTH MCTIOIB30BAHMS TOCTHKCHUN XUMUU TSI PEIICHUS
BOIIPOCOB PAITMOHAILHOTO MTPUPOIOTIOIH30BAHMS;



AKTUBHOI'O HENPUATHS IEUCTBUM, IPUHOCIIINX BPE OKPYKAIOLIEH IPUPOIHON
cpene, yMEHHs MPOTHO3UPOBATH HEOJArOMPHUITHBIE 3KOJOTUYECKHE IOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4Msl Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHHS, SKOJIOTUYECKON KYJBTYPBHI,
OIBITA JIESTEIIBHOCTH 3KOJIOTMYECKONW HAIIPaBIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMHU B TIO3HABATEJIbHON, KOMMYHUKATUBHON M COIMANIBHON MPAaKTHKE, CTIOCOOHOCTH
Y YMEHHS aKTUBHO MTPOTUBOCTOSTH UAECOJIOTUU XeMopoOunu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pPEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU
U OOIIECTBEHHOM NPAKTUKH;

NOHUMaHUsl cHneuupUKd XUMHUHM KaK HAayKH, OCO3HaHus €& poid B
(GbopMUPOBaHNN PALMOHAILHOTO HAYyYHOTO MBIIUIICHUS, CO3AAHUU IIEJIOCTHOTO
IpeJCcTaBiICHUs 00 OKpYXKAIOLUIEM MHUpE KaK O €IMHCTBE NMPUPOJIbl U YEJIOBEKa, B
NO3HAHUM TNPUPOJHBIX 3aKOHOMEPHOCTEW M peuieHHMH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOEKIEHHOCTH B 0COO0HM 3HAUMMOCTH XMMHH ISl COBPEMEHHOW ITUBUIIN3ALINHN:
B €€ I'yMaHHUCTUYECKOM HANpPaBICHHOCTU M Ba)XHOW POJU B CO3/JaHMHM HOBOHM 0a3bl
MaTepUaIbHON KYJIbTYpHhl, B PEIICHUU TJI00aNbHBIX IPOOJIEM YCTOMUYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — CBIPbEBOM, DJHEPreTHUYECKOM, IHINEBOM U  IKOJIOTHYECKOU
0e30MacHOCTH, B Pa3BUTHH MEAMIMHBI, 00ECIICYEHUHN YCIOBUN YCIIEIIHOIO TpyJa U
HKOJIOTUYECKU KOM(DOPTHOM KU3HH KAXKIO0T0 WIEHA 00IECTBa;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAaHUSA  CYLIHOCTH  METOJOB
MO3HAHMs, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIOJIb30BaTh
NoJlydyaeMble 3HaHMS JUIS aHalu3a U OOBSCHEHUS SIBJICHUM OKpY’KAIOLIEro Mupa u
MPOUCXOMSIINX B HEM M3MEHEHHWI, YMEHUs J1eJlaTh OOOCHOBAHHbBIE 3aKIIOUYEHHS Ha
OCHOBE Hay4HbIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LIEJIbIO MOTYyYEHHUs JOCTOBEPHBIX
BBIBO/IOB;

CHOCOOHOCTH  CaMOCTOSITENIbHO ~ HMCHOJb30BaTh XMMHMYECKHUE 3HaHMS IS
perieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

FOTOBHOCTM M CHOCOOHOCTM K  HEOpepbIBHOMY  OOpa3oOBaHHUIO U
caMO00pa30BaHUIO, K AaKTHUBHOMY IIOJIy4YEHHIO HOBBIX 3HAaHUM 1O XUMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJAa B pasziMyHBIX cdepax npodheccuoHanbHOU
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3ybTaThl OCBOSHHUS MPOTPaMMBI 10 XMMHH Ha YPOBHE
CpelHero o01Iero o0pa3oBaHus BKIIOYAIOT:



3HAYMMBbIE IS dbopMupoBaHus MUPOBO33pPEHUS 00y4aroIuxcs
MEXIUCHUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAay4YHbIE TOHSATHS, OTpa)XKaroIue
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa H CHEHU(PHUKY METOJAOB TMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIUs, SBICHHE,
IPOLIECC, CUCTEMA, HAy4YHbIM (DAaKT, MPUHLMI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHbIe yueOHbIE ICHCTBHUs (IMO3HABAaTEIbHBIC, KOMMYHUKATHUBHEIC,
peryisaTUBHbBIE), oOecreunBarome GopMUpOBaHUE (YHKIIMOHATIBHON I'PAMOTHOCTH
Y COLMAIbHON KOMIIETEHIIMH 00yYaroInXcs;

CHOCOOHOCTh OOYYaIOIIMXCSI UCIOJIB30BaTh OCBOCHHBIE MEXAMCLUUILIIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUA W  yHHBEpcajbHble  y4yeOHble  JCHCTBHS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHUKE.

MertanpeameTHble  pe3yibTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIbHBIMU
y4eOHBIMU [TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30BbIe JJOrMUYecKUe AeiiCTBHS:

CaMOCTOSITEJILHO dbopMynIupoBaTh | aKTyaJu3upoBaTh  IpoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh 1EeIu JEATENbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUU HUX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIMOJIb30BaTh IPU OCBOCHUM 3HAHWM TPUEMBI JIOTMYECKOTO MBIIIJICHHUS:
BBIJICJISITh XApAKTEPHbIC IPU3HAKU IMOHATHM W YCTaHABJIMBATh WX B3aWMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOLIME TOHSTHUS JJII OOBSICHEHHUS OTIEJIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPHH TSI KJIacCH(UKAIIMN BEIIECTB U XUMHUYCCKHUX
pEeaKUunii;

YCTAHABJIIMBATh  NPUYMHHO-CJICJACTBEHHBIC CBA3M  MEXKAY  HU3Yy4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHAYKTUBHbIC, JCAYKTUBHBIE, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH U MNPOTHUBOPEYHS B paccMaTpHBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSTh B MPOIIECCE TMO3HAHUS HCMOJb3yeMble B XHMHH CHMBOJIMUECKHE
(3HaKOBBIE) MOJENIH, MPEOOPa30BLIBATH MOJICIbHBIC MPEJICTABICHUS — XUMUYECKUI
3HaK (CUMBOJ) DJIEMEHTa, XUMU4eckast GopMyIa, YypaBHECHHE XUMHUECKOW pPEeaKITuu —
IpU PEIICHUH YYEOHBIX IMO3HABATEIbHBIX MW TMPAKTUYECKUX 3aJad, MPUMEHATH
Ha3BaHHbBIC MOJICJIbHBIC TIPEJICTABICHUS JJIl BBISBICHUS XapaKTEPHBIX IMPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XMMUYECKUX PEaKIH.

2) 0a30BbI€e HCCJIEI0BAaTEIbCKHE NeliCTBUSA:



BJIAJETh OCHOBAMHM METOJOB HAYYHOTO ITO3HAHHS BEUIECTB U XUMHUYECKHX
pEeaKuunii;

dbopMynIupoBaTh LU U 3314l UCCIICIOBAHMSI, UCIIOIH30BaTh IOCTABICHHBIC U
CaMOCTOSITENIEHO COPMYJIUPOBAHHBIE BOIIPOCHI B KAUYECTBE MHCTPYMEHTA ITO3HAHUS
U OCHOBbl i (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJECTh HABBIKAMU CaMOCTOSITEJIBHOIO IJIJAHUPOBAHMS M MNPOBEICHUS
YUEHUYECKUX SKCIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAONIONaTh 3a XOJO0M
npouecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyJIMpOBATH
000OLIEHNSI U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON PaboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HCCIEAOBATEIbCKOM M IPOEKTHOU
JESATEIIbHOCTH, POSBIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY MOUCKY
METO/IOB pEUICHUS IPAKTUYECKHX 3aJad, NPUMEHEHHUIO pPa3IM4YHbIX METOJIOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B  PA3IMYHBIX HUCTOYHHUKAX HUHGMopmanuu (Hay4dHO-
HOIYJISIpHAs JTUTepaTypa XUMUYECKOTO COJEPKaHuUs, CIIPAaBOYHbBIE TIOCOOUSI, PECYPCHI
WuTepHera), aHanmu3upoBaThb HMH(POpPMAIMIO  pPa3IMYHBIX BUJOB U (opM
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBIE METOJbI NPHU MOUCKE U
orbope uHpoOpManUU, HEOOXOAMMOM JJii  BBIIOJHEHUS Y4YeOHBIX  3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT  HCIOJIB30BAHUS MHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BIOUPATh ONTUMAJIbHYIO0 (POPMY MpeacTaBiIeHUs HH(OpMauu
(cxembl, rpaduKH, TUAarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPEACTBA MPHU paboTe C XUMUYECKOU
uH(popManuen: NPUMEHSITh MEXIpeaMEeTHble ((U3MYECKue W MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYkK/1aeMOM TeMbI B X0/I€ TUAJIOTA W/WIIH
JIMCKYCCHUH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOU MPEJIOKEHNS OTHOCUTEIIBHO
BBIIIOJIHEH NS NIPEIIOKEHHOM 3a/1a4u;



BBICTYIIaTh C TIPE3CHTAIMel pPe3yJIbTaTOB ITO3HABATEIIBHON JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSTEIBHO MIJIM COBMECTHO CO CBEPCTHHKAMH IPH BBIMOJTHCHHUU
XUMHYECKOTO 3KCIIEpUMEHTa, NMPAKTHYECKOH pabOThl 1O HCCIICIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaU3allii YIeOHOTr0 MPOeKTa, U (hOPMYyJIUPOBATH BBIBOIBI 110
pe3yabTaTaM MPOBEAEHHBIX HMCCIACIOBAHUN IMyTEM COTJIACOBAHUS IMO3UIMHA B XOJC
o0CYXJIeHHSI 1 0OMEHA MHEHUSIMU.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

CaMOCTOSITEJIBHO IUIAHHPOBAThb M OCYILIECTBJIATH CBOK IT03HABATEIBHYIO
NEATEIIBHOCT, ONpeleNsist €€ Lend M 3aJadd, KOHTPOJIMPOBaTb M IO Mepe
HEOOXOJMMOCTH  KOPPEKTHUPOBaTh MpeAJlaraéMblii  aNropuT™M JAEWCTBUNA  IpU
BBIMIOJJTHEHUHM Y4E€OHBIX M  MCCIEAOBaTENbCKUX 3a/lay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBI €MOCOO WX pEHIeHHs € Y4YETOM IMOJYy4YEHUsS HOBBIX 3HAaHUUA O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATEIBHOCTH HAa OCHOBE CaMOaHalld3a U
CaMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTaThl OCBOCHUS NMPOTPaMMbl IO XUMHUHU Ha YriyOJIEHHOM
YpPOBHE Ha ypOBHE CpeAaHero oliero oopa3oBaHUsl BKIIOYAIOT ClieU(PUUECKUE IS
y4eOHOro npenMera «XuMus» HayyHble 3HaHUS, YMEHHS U CIOCOObI EUCTBHM IO
OCBOEHUIO, MHTEPIPETAllMd U TNPeoOpa3oBaHUIO 3HAHUM, BUABI JESATEIBHOCTH IO
MOJIyYEHUI0O HOBOTO 3HAHUS M NPHUMEHEHUIO 3HAHUH B pPa3jMYHBIX Y4eOHBIX
CUTYallMsIX, a TAKK€ B PEAIBbHBIX KU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C XMUMHEN. B
porpamMme Mo XMMUHU MPEAMETHBIE PE3YJIbTATHI IPEICTABIICHBI M0 T0JIaM U3YUYEHUS.

10 KIIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyeckasi XuMush» OTpa)karoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECT€ W 3HAUYCHUM OPTraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HayK M €€ poJM B OOECIEUCHHH YCTOWYMBOIO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUM IMPOOJIEM 3KOJIOTHYCCKOU, YHEPIeTHUYCCKON M
MUIIEBOM OE30IMAaCHOCTH, B PA3BUTHU MEIMIIMHBI, CO3JIaHMH HOBBIX MaTEPHAJIOB,
HOBBIX UCTOYHUKOB DHEPTHH, B 00ECIICUCHUH PAIMOHATIBLHOTO MPUPOIOTIOIb30BaAHMUS,
B (opMHpOBaHMM MHUPOBO33PEHUSI W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO M IIPUPOTHOM CPEIIE;

BJIaJICHUE CHUCTEMOH XUMHYECKHUX 3HaHUMH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAraloIIUe MOHITUS — XUMHYECKUN 3JIEMEHT, aTOM, SJIpO U AJICKTPOHHAs
oboyouka aroma, S-, P-, d-aTOMHBIC OpOWMTaIM, OCHOBHOE MW BO30YKIEHHOE



COCTOSIHUS ~aTOMa, TUOpUAM3aIUs AaTOMHBIX OpOWTaJield, WOH, MOJICKYJIa,
BAJICHTHOCTb, 3JEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCIEHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIPHAsE Macca, MOJISIPHBI OO0BEM, YIIIEpOIHBIM CKeNeT, (PyHKIMOHAIbHAS
rpynmna, pajadkan, CTPYKTypHble (opmyibl  (pa3BEPHYThIE, COKpAIEHHBIE,
CKEJIETHBIE), HM30MEpPHUs CTPYKTypHAasT M MPOCTPAHCTBEHHAas (reoMeTpuyecKas,
ONTUYECKAs ), ©30OMEPBI, TOMOJIOTUYECKUI P, TOMOJIOTH, YIJIEBOIOPObI, KUCIOPOI-
U a30TCOJAEpKAIIUE OPraHUYECKUE COEIMHEHHS, MOHOMEpP, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COCIMHEHUS; TEOPUH, 3aKOHBI (IEPUOJUUYECKUN 3aKOH
. . MeHneneeBa, Teopusl CTPOCHHUSI OpraHmdeckux BemectB A. M. bytieposa,
3aKOH COXPAHEHUSI MACChI BELIECTB, 3aKOH COXPAHEHHUS U MIPEBPALICHUS SHEPTUH NPH
XUMHUUYECKUX  PEaKlMsiX), 3aKOHOMEPHOCTHU, CHUMBOJIMYECKUM SI3bIK  XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE IOHUMAHUS TMPUYUHHOCTU H
CUCTEMHOCTH XHUMHUYECKHUX SIBJICHUW; MPEACTABICHUS O MEXaHU3MaxX XUMHUYECKHUX
peaKkuui, TEepMOJUHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHMS,
O B3aMMHOM BJIMSSHUM aTOMOB W TPYIIl aTOMOB B MOJEKyJax (MHIYKTHUBHBIA U
Me3oMmepHbi ddektrl, opuentanTel | u Il pona); dakronoruueckue cBeaeHuUs o
CBOMCTBax, COCTaBe, MOJYy4YEHUH U O€30MACHOM HCIOJIb30BAaHUU BaXKHEHIINX
OpraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOUW IESITEIIbHOCTH YEJIOBEKa, OOLIUX
Hay4YHBIX MPUHIMNAX XHUMUYECKOrO NPOU3BOJACTBA (HAa MpPUMEPE IPOHU3BOJCTBA
MeTaHoJa, nepepaboTku HedTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISITH XapaKTEPHbIC NPU3HAKU TOHSTHUH,
YCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS IpHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COEIUHEHHI;

chOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJb30BaTh XMMHUYECKYI0 CUMBOJIUKY JII COCTAaBJIEHHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (HOPMYJT OpraHUYECKUX
BEILECTB;

COCTaBIISITb YPABHEHUSI XUMUYECKUX PEAKIMN U PACKPBIBATH MX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii OCPEJCTBOM COCTAaBJICHUS
AIIEKTPOHHOTO OajaHca »dTUX peaklMil, peakuuid MOHHOrO OOMEHa MyTEéM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTaBIIMBATh MOJIENIA MOJIEKYJI OPTaHMYECKUX BEMIECTB JIs1 WILTFOCTPAUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHU: yCTaHABJIMBATh NPUHAMJICKHOCTh H3YUYEHHBIX
OpraHMYEeCKUX BEIIECTB MO MX COCTaBy M CTPOCHHUIO K ONpeaeIEHHOMY
KJIacCy/Tpynmne COeAMHEHWH, JaBaTh WM Ha3BaHUA TI0 CHUCTEMATHYECKOM
Homenkiatype (IUPAC) u mpuBOAWTH TpUBHAIBHBIC HA3BaHUSA JJISI OTAEIBHBIX
MPEACTABUTENIE OPraHMYECKUX BELIECTB (ITWIIEH, allETHIEH, TOJYOJ, TJIHIEPUH,
ATUJICHTJIMKONb, (eHosn, dopManbaeru, ameTaldbAeruj, aleToH, MypaBbUHAs



KHUCJIOTA, YKCYCHasl KUCIIOTa, CTE€apUHOBAs, OJICMHOBAs, MaJbMHUTHUHOBAsS KHUCIOTHI,
TJIMIAH, aJaHWH, ManbTo3a, (PYKTO3a, aHWIWH, MUBHHWI, HW3OMPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

chOpPMHUPOBAHHOCT, yYMEHHUS ONPENEIATh BUJ XUMHUYECKOM CBS3M B
OpraHUYECKUX COCAMHEHUSX (KOBAJIGHTHAs W WOHHAsg CBSI3b, ©- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOPMHPOBAHHOCTh, YMEHUS TPUMEHATh TMOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemniecTB A. M. bytiepoBa /st 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUSI;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3NUYECKUE
M XUMHUYECKHME CBOWMCTBA THUIHMYHBIX NPEACTABUTENICH Ppa3IMYHBIX KJIACCOB
OPraHUYECKUX BEUIECTB: AJIKAHOB, IUKJIOAJIKAHOB, aJIKEHOB, aJIKQJUEHOB, aJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJOB, CIHUPTOB, AaJbJIETHAOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, MPOCTBIX U CJIOXHBIX 3(UPOB, >XUPOB, HUTPOCOCAUMHEHUN U aMUHOB,
aMUHOKHCJIOT, OCJIKOB, YIJI€BOJAOB (MOHO-, M- U MOJIUCAXAPUIOB), WILTIOCTPUPOBATH
TEHETUYECKYIO0 CBS3b MEXKIYy HUMHU YPAaBHEHHUSMH COOTBETCTBYIOIIUX XHMHYECKUX
pEakInii ¢ UCMIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

chOpMHPOBAHHOCTh, YMEHHUS TMOJATBEPKJATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOWU CIIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH M THUIIa KOBAJIEHTHOM CBSI3M (G- U TM-CBSI3U), B3AUMHOTO BJIUSIHUSL aTOMOB U
TPYII aTOMOB B MOJIEKYJax;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh MCTOYHUKU YTIEBOIOPOJIHOIO
ChIpbs (HEDTh, TPUPOJAHBIN Ta3, YTOJb), CIIOCOOBI €ro MepepadOTKU U MPAKTUIECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHUW O ECTECTBEHHO-HAayYHBIX
METOJax TMO3HaHUA — HAOJIOJACHUHU, U3MEPEHHH, MOJCIUPOBAHUU, IKCICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpPMHPOBAHHOCTh YMEHUSI MPUMEHSATh OCHOBHBIE OMEpPAlUUd MBICIUTEIHHON
NEATeIbHOCTH — aHaJIUu3 U CHUHTE3, CpaBHEHUE, OO0O0OIIEeHHE, CUCTEMATHU3alIMIo,
BBISIBJICHUE TIPUUYUHHO-CJICJACTBEHHBIX CBSI3€M — 11 U3YyUYEHHUS] CBOMCTB BEIIECTB U
XAMHWYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBS3b XUMUYECKUX 3HAHUNA C
MOHATUSMUA U TIPEJCTABICHUSMU JPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHMMAaHHUs CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHpA,
HCIIOJIB30BaTh CUCTEMHBIC 3HAHUS IO OPraHUYECKON XUMHUHU JJISI OOBSICHCHHS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUH: MPOBOJUTH PACUYETHI IO XUMUYECKUM (HOopMyIam
U ypaBHCHUSM XHUMHYECKHUX PEAKIUi C HCIOJb30BaHUEM (U3UYECKUX BEITHYUH
(mMacca, 00BEM Tra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C



KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKON (HOPMYIIbI
BEILIECTBA [0 W3BECTHBIM MACCOBBIM JIOJNSIM XHMHYECKHUX 3JIEMEHTOB, MPOIYyKTaMm
CrOpaHusl, MIOTHOCTU Tra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM: IIPOTHO3UPOBATh, aHAJIM3UPOBATh U OIICHUBATH C
MO3UIIMH PKOJOTHUUECKON O€30MaCHOCTH MOCIIEACTBUS OBITOBOM M IIPOU3BOICTBEHHOM
NEATEIbHOCTH YeJIOBEKAa, CBSI3aHHOW C TMepepabOTKON BEIIECTB, HCIOIb30BaTh
MOJTYYEHHbIC 3HAHUS Uil NPUHATUS TPAMOTHBIX PEUICHUM MpoOJIeM B CUTYAIlUsX,
CBSI3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHHUN: CaMOCTOSTENIbHO TUTAHUPOBATh M IPOBOJAUTH
XUMHUYECKUH OSKCIEePUMEHT (TOJIydeHHEe U M3YyYeHHE CBOMCTB OpraHUYeCKHX
BEIIECTB, KAYECTBCHHBIE pPEAKIMU YIVIEBOAOPOJOB PpA3JIMYHBIX KIACCOB U
KUCJIOPOJACOJICPKAIIUX OPraHUYECKUX BEIECTB, PEIICHHE HSKCIEPUMEHTAIbHBIX
3aJlad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOJICHUEM TMPaBUII
O6e3omacHoro oOpalieHusi ¢ BelIlecTBaMU U JIAOOPATOPHBIM  00OPYIOBAHUEM,
dbopmMynupoBaTh 1€JIb  UCCIAEAOBAaHUS, MPEACTABIAThH B pPa3IWyHON  Qopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

COOJIIO/IaTh TpaBUjia AKOJOTHYECKU IEeJIeCO00pPa3HOTO IMOBEJACHUS B OBITY U
TPYIOBOM JAEATEIBHOCTA B LEJSX COXPAHEHUSI CBOErO 3[0POBBSA, OKpPYKaroUIeil
MPUPOJTHON CPEJIbI U IOCTUXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JICMCTBUS HA JKHUBBIE OpPTaHU3MBbI
ONpeIeIEHHBIX OPTaHUYECKUX BEILECTB, MOHMMas cMbIc nokazatens [1/K;

aHAIM3UPOBATh 11€JI€CO00PA3HOCTh MPUMEHEHUS OPTaHMYECKUX BEIIECTB B
MIPOMBITIIUICHHOCTHU U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh yYMEHUN: OCYILECTBIATh IICJICHANIPABICHHBIA MOUCK
XUMHUYECKON MHGOpPMAIMU B PA3IMUHBIX UCTOYHHMKAX (HaydyHas W y4yeOHO-Hay4dHas
JUTEpaTypa, CpeacTsa MaccoBod mHpopmaiuu, UHTEpHET U Apyrue), KpUTUUECKH
aHAIM3UPOBATh XMMUYECKYI0 MH(POpMAINIO, TepepadaThiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KJIACC

[IpenMeTHbIE pe3ysbTaThl OCBOCHHUSI Kypca «OO011as 1 HeOpraHUYEeCKask XUMUSDH)
OTPAXKAIOT:

chOPMHPOBAHHOCTh TPEACTABJICHUA: O MAaTEPUATBLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBICHUM MIPUPOJIBI, O MECTE U 3HAYCHUU XUMHUHU
B CUCTEME €CTECTBEHHBIX HAayK U €€ POJIM B 00ECIICUeHUH YCTOWYUBOIO Pa3BUTHUSI, B
pEIIeHNH MPOOJIEM SKOJOTHUYECCKOMN, DHEPIeTHYECKON W IHINEBOM OC30IaCHOCTH, B
Pa3BUTUU MEIULIMHBI, CO3JJaHUHA HOBBIX MAaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
oOecCleuyeHnn  pPAIMOHAJIBLHOTO  MPUPOJONOJIB30BAaHUSA, B (OPMHPOBAHUU



MHUPOBO33pEHUSI M O0OWIeH KyJabTyphl 4YeNOBEKa, a TaKkXe OSKOJIOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON CpeIe;

BJIAJCHUE  CUCTEMOM  XMMHMYECKMX  3HAaHUW,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAIOIINE TOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, PO aToMa, U30TOIBI,
JNICKTPOHHAs 00oJIoYyka aroma, S-, P-, O-aroMHBIE OpOUTAIM, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSHHMSI aroMa, THOpuAu3alys aTOMHBIX oOpOuTaned, HOH,
MOJIEKYJIa,  BaJIEHTHOCTb,  JJIEKTPOOTPULIATEIBHOCTb,  CTENEHb  OKHUCJIECHMUS,
XUMHYECKass CBsA3b (KOBaJEHTHAas, MWOHHAs, MeTa/lIn4yecKas, BOJOPOJHAs),
KpUCTAJUIMUECKass pemeETKa, XHMMHMYECKash peakuus, pacTBOp, DJJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL,  IEKTPOJIUTHYECKAs AUCCOLMALMS, CTENEeHb JUCCOLMALIVH,
BOJOPOAHBIA TIOKa3aTeNlb, OKHUCIHUTEIb, BOCCTAHOBHUTEIb, TEIJIOBOM 3¢ deKT
XUMHUYECKON PEaKLHH, CKOPOCTh XWUMHUYECKOW pPEAKUUH, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS SIEKTPOIUTHUECKON AUCCOLMALNU, TEPUOANUECKUNA 3aKOH
JI.1A. MenaeneeBa, 3aKOH COXPAaHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHUs M
IPEBPAILCHUS] SHEPTrUU MPU XMUMHYECKUX PEAKUUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JIEUCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK
XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHUMAHUS MPUYUHHOCTH
U CHCTEMHOCTHM XMMHYECKHMX SIBJICHHI; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M HAaJIMOJIEKYJIIPHOM YPOBHSX;
NPEACTABICHUS] O MEXaHM3MaX XUMUYECKUX pEaKUud, TEePMOJAMHAMHYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX HUX MPOTEKAaHHUS, O XHUMHYECKOM pPaBHOBECHH,
pacTBOpax M JUCIEPCHBIX cUCTeMaX; (HaKTOJIOIMUECKHE CBEICHHS O CBOMCTBaXx,
COCTaBe, IMOJIyUeHUU U 0€30IaCHOM HCIIOJIb30BAHMM Ba)KHEHWIINX HEOPraHUYECKHX
BEUIECTB B OBITY W MPAKTUUYECKON JESITENbHOCTH 4YeJIOBEKa, OOLIMX Hay4YHBIX
MPUHIIMIIAX XUMUYECKOTO MTPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISIBISATh XapaKTEpHbIC TPU3HAKU TOHATUH,
YCTaHaBIMBAaTh WX B3aUMOCBSA3b, HCIOJIb30BATh COOTBETCTBYIOIIME IIOHATUS IPH
ONMCAHUM HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHUSl HCIOJNb30BATh XUMHUYECKYIO CHMBOJIUKY JUJIS
coctaBieHuss  (GoOpMyd  BEUIECTB U YpPaBHEHUH  XUMUYECKHX  PEaKLUi,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUSA OTACIBHBIX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OMpPENEsATh BaJCHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX, BUJ XUMHUYECKON CBS3U (KOBaJeHTHas,
WOHHAs, METa/NIMYecKasl, BOJOPOJHAs), THUN  KPUCTAUIMYECKOW  PEHIETKH
KOHKPETHOT'O BEIECTBA;

c(OpPMUPOBAHHOCTH YMEHUS OOBSICHITH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BUA
XUMUYECKON CBSI3M M THUMA KPUCTALTUYECKON PEMETKH, OOMEHHBIM U JTOHOPHO-
aKLEITOPHBIA MEeXaHU3Mbl 00Pa30BaHUSI KOBAJICHTHOM CBS3U;



c(OpPMUPOBAHHOCTh YMEHUH: KIACCU(PUIUPOBATH: HEOPraHMYECKHE BEIIECTBA
[0 UX COCTaBy, XMMUYECKHE PEAKIMH MO PA3IUYHBIM MPU3HAKAM (UHCIIy U COCTABY
pearupyronmx BELIECTB, TEIUIOBOMY 3(QEKTy peakuuu, HU3MEHEHUIO CTElNeHeu
OKHCIIEGHUSI DJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U JApyTue);
CaMOCTOSITENIbHO BbIOMpaTh OCHOBAHUS U KPUTEPUH I KIacCU(PUKAIIMKN U3ydaeMbIX
BEILIECTB U XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI Meproaudeckoro 3akona /. U.
MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIbHYIO U
IPOrHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTb YMEHMI: XapaKTEpU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB
U WOHOB XHMMYECKHX DJIEMEHTOB IEPBOrO—4YETBEPTOro nepuonos llepmonnueckon
cucrembl J[.MI. Menneneesa, uUCNoONb3ys MOHIATHUSA «IHEPrETUYECKUE YPOBHU»,
«IHEPTeTHYCCKHE MOIYypPOBHU», «S-, P-, Od-aToOMHBIE OpOWTAN», «OCHOBHOE W
BO30YXKIEHHOE SHEPreTUYECKUE COCTOSIHHSI aToMa»; OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHSI CBOWMCTB XMMHUYECKHX JJIEMEHTOB M MX COCIMHEHUM IO IMEpUOJAaM H
rpymnam [lepuogmueckoin cucrems! J[. 1. MenneneeBa, BaJeHTHBIE BO3MOMXKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHMS MX DJIEKTPOHHBIX 000JI0YEK;

C()OPMUPOBAHHOCTb ~ YMEHHUM:  XapaKTepu3oBaTh  (OMHUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, IIOATBEPKAATH CYIIECTBOBAHUE
TEHETUYECKOM CBSI3U MEXIYy HEOPTaHMYECKMMH BEILIECTBAMU C TIOMOIIBIO YPAaBHEHUIN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHM;

C()OPMUPOBAHHOCTb ~ YMEHHMSI  pPAcCKpbIBaTh  CYIIHOCTb:  OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTAaBJICHUS JJIEKTPOHHOIO OanaHca
TUX peaKlUMi; peakuil HMOHHOro oOMeHa MyTEM COCTAaBJIEHHS HMX IOJHBIX HU
COKpAILLIEHHBIX VOHHBIX YPaBHEHHI; peakun TUIPOIIN3A, peakuuii
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

C(OPMUPOBAHHOCTh ~ YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH  IMPOTEKAHUS
XUMHUYECKUX PEaKIUN C Y4ETOM HMX DHEPreTUYECKUX XapPAKTEPUCTHK, XapaKTep
U3MEHEHHSI CKOPOCTH XUMHUYECKOM pEaKUWH B 3aBUCHUMOCTH OT PA3JIUYHBIX
(GakToOpoB, a TakKe XapaKTep CMEIICHHS XUMUYECKOIO PaBHOBECHUS MOJ BIUSHUEM
BHeWHUX Bo3aeicTBuid (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUECKUE PEAKIUH, JICKAIIHE
B OCHOBE MPOMBIIIIJIEHHOTO MOJYYeHHUs] CEPHOM KUCIIOTHI, aMMHUaKa, OOLI1e HayYHbIE
OPUHIUMOBL ~ XUMUYECKUX  TMPOM3BOJACTB;  LEJIECOOOPa3HOCTh  MPUMEHEHUs
HEOPTraHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pEHUs
COOTHOILEHHUS PUCK-TI0JIb3A;

C(OPMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMW O METOJaX HAYYHOIO
NO3HAHUsS SIBJICHUH TPUPOAbl — HAONIOACHHE, HM3MEpPEHHE, MOJEIUPOBaHUE,
HKCIIEPUMEHT (peajibHbI M MBICICHHBIN), UCIOJb3YyEMbIX B €CTECTBEHHBIX HayKax,



YMEHUS NPUMEHSTh 3T 3HAHUS [IPU SKCHEPUMEHTAIIBHOM MCCIIEJOBAHUN BEUIECTB U
JUIsE OOBSICHEHHSI XUMHUECKUX SBJICHUH, UMEIOIUX MECTO B MPHUPOJIE, MPAKTUIECKON
JEATEIbHOCTH YEJIOBEKA U B TOBCEAHEBHOM KU3HU;

C()OPMUPOBAHHOCTh YMEHHS BBISIBIATH B3aWMOCBSI3b XMMHMUYECKUX 3HAHUU C
NOHATUSAMU W TIPEIACTABICHUSAMU JPYTUX ECTECTBEHHO-HAYUYHBIX IMPEIMETOB IS
00J1€€ OCO3HAHHOIO MIOHUMAHUS MAaTEPUAIBHOIO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHS MPOBOJUTH PACUETHI: C UCIIOJIb30BAHUEM MOHATUN
«MaccoBas JOJA BEIIECTBA B PAacTBOPE» M «MOJIIpHAs KOHILICHTPALWsD); MACChl
BellecTBa WM O00BbEMaA raza MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH
00BEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BELIECTB; TEMIOBOrO 3 (PpeKTa peakny;
3HAYEHHS BOJOPOJHOIO IOKAa3aTesii PacTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOM
CTENEHBIO JHccoManuu; Macchl (00b€éMa, KOJMYECTBA BEIIECTBA) MPOIYKTa
pEeakIyu, €Ciau OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE pacTBOpa C ONPEAEIEHHOM
MacCOBOM JI0JIell pacTBOPEHHOTO BELIECTBA WJIM JJAHO B U30BITKE (MMEET NMPUMECH);
JI0JIA BBIXOJIa IPOAYKTA PEAKUUU; 00ObEMHBIX OTHOIIEHHI ra3oB;

c()OPMHPOBAHHOCTh YMEHUM: CaMOCTOSTEIbHO IUIAHUPOBATH M IPOBOIUTH
XUMUYECKUN 3KCIEPUMEHT (TIPOBEJIEHNE PEAKIMl HOHHOTO OOMEHA, MOATBEPKICHHE
KAaueCTBEHHOI'0 COCTaBa HEOPraHWYECKHUX BEIIECTB, ONPEICICHUE CPEABl pacTBOPOB
BEUIECTB C MOMOIIbI0 MHAUKATOPOB, U3yYEHUE BIMSHUS PA3INYHBIX (PAKTOPOB Ha
CKOPOCTh XMMHUYECKOM pPEaKLWH, PEIICHHE SKCIEPUMEHTAIBHBIX 337a4 [0 TeMaM
«Mertamnbsl» 1 «Hemeramib») ¢ coOm0eHneM IpaBuil 0€30MacHOTO OOpalieHus ¢
BeUleCTBAMM M JIabopaTOopHBIM  00OpyJoBaHueM,  (opMmynupoBaTh  II€Jb
UCCIIEIOBaHMSI, MPEICTaBIATh B Pa3IU4YHON (opMe pe3ynbTaThl SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOAATh MpaBUIa MOJH30BAHUS XUMHUUYECKOMN
MOoCy/Iol U J1TabOpaTOpHBIM 00OpyJAOBaHWEM, OOpalleHUusi C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKUMSIMH IO BBIIOJHEHUIO JIaOOPATOPHBIX XUMHUYECKHUX
OTBITOB, 3KOJOTMYECKH LeJ1eco00pa3HOro IMOBEACHUS B OBITY UM TPYAOBOH
NEeATEIbHOCTH B LESAX COXPAHEHHUS CBOETO 3/I0POBbs, OKpPYXAIOLEH MPUPOIHOM
Cpelbl U JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JEHCTBUS HA >KUBBIE OPraHW3Mbl OMNPEAEIEHHBIX HEOPraHMYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBISATh IIEJICHANIPABICHHBIM  MOUCK
XUMHUYECKON MH(POPMALIUM B Pa3IUYHBIX UCTOYHUKAX (HayyHas U y4yeOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBoi MHpopmanuu, WHTEpHET U Apyrue), KpUTUUECKU
aHaJIM3UPOBaTh XMMHUUYECKYI0 MH(OpMaIHIo, epepadbarbiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHUH C MTOCTABIIEHHON yueOHOM 3a1a4eil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KourpoJubnbie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
IIpeamer opranndeckoit xumuu. Teopus bubmuorexa [JOK
11 CTPOCHHUSI OPTAaHNYECKUX COSAMHEHUN A. 8 https://lesson.edu.ru/04/10
M. bytneposa
Hroro no paszneny 8
Pa3nes 2. Yriesogopoabl
[TpenenbHbIE YIIIEBOAOPOIBI — aJIKAHBI bubamorexa LIOK
2.1 P YHICBOAOPOA ’ 5 https://lesson.edu.ru/04/10
LIUKJIOAJIKAHBI
bubmuoreka IIOK
29 HernpenenbHble yriaeBogopOabl: alKeHBI, 14 1 https://lesson.edu.ru/04/10
' AJIKAIUEHBI, ATTKUHBI
Bu6nmoreka IJOK
2.3 ApomaTudecKkue yriieBoAopO/Ibl (apeHbl) 8 https://lesson.edu.ru/04/10
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOIOB U bubamorexa LIOK
2.4 Pupoz yr AOPOA 4 https://lesson.edu.ru/04/10
uX nepepadoTka
bubmuoreka IIOK
2.5 ["asoreHnpon3BOIHbBIE YTIECBOIOPOIOB 4 1 https://lesson.edu.ru/04/10
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2.6 0
Hroro mo pazneny 35
Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubmunoreka LIOK
3.1 Cruptel. Denon 11 https://lesson.edu.ru/04/10
KapOoHunpHbIE COeTMHEHHS: aTbJICTUIBI 1 bubanorexa [IOK
3.2 keToHbl. KapOoHoBBIE KUCTOTHI. CIIOKHBIC 21 https://lesson.edu.ru/04/10
a¢upsl. XKupbl
bubmuoteka LIOK
3.3 VYriaeBoasl 9 https://lesson.edu.ru/04/10
Uroro no pazgeny 41
Pa3neun 4. A3orcoaepskamue OpraHu4ecKue coeJuHEeHH
bubmuoreka IIOK
4.1 AMuHBI. AMHUHOKHCITOTHI. bemku 12 https://lesson.edu.ru/04/10
Wroro no pazneny 12
Paspnen S. BeicokoMoOJIeKy I pHBIE COCAUHEHUSA
Bu6nmoreka IJOK
51 BrIcOKOMOJIEKYIISIpHBIE COSTMHEHHMS 6 https://lesson.edu.ru/04/10
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 102
I[TPOI'PAMME



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (UU(pOBbHIE)

Ne i/ KourpoJusbnbie | IIpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii bubmnorexa [JOK
11 3akoH u [lepuoanueckas cucrema 9 https://lesson.edu.ru/04/11
' XUMHYECKHX 31eMenToB JI. U.
Menneneena
Bu6nuoreka IJOK
.M 0
1.2 Crpoettne petiecsa. Muoroobpasite 11 1 https://lesson.edu.ru/04/11
BEILECTB
bubmoreka IIOK
1.3 XUMHUUYECKUE PEAKIIUH 19 1 3 https://lesson.edu.ru/04/11
Hroro o pasneny 39
Pa3nen 2. Heoprannyeckasi XuMust
bubmuoreka IIOK
2.1 Hemerannst 31 1 3 https://lesson.edu.ru/04/11
bubmuoreka IIOK
2.2 Mertannbl 23 1 2 https://lesson.edu.ru/04/11
Wroro no pazueny 54
Pa3znen 3. Xumus u Ku3Hb
3.1 MeToanl NO3HAHUS B XUMUH. XUMHS U 9 bubmoreka ITOK
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KHU3Hb

https://lesson.edu.ru/04/11

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102



https://lesson.edu.ru/04/11

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienner
* Xumusi, 10 xkmacc/ [Ty3akos C.A., Mamaunaa H.B., [TonikoB B.A., AkiinornepHoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus. Yriny6neHnsiid ypoenb. 10 kinacc. Yueonuk (aBropsl O.C. ['abpuensiH,
N.I". Octpoymos, C.1O. ITonomapeB). 368 c.

2. Metoaunueckoe nocodue. Yrimyosennsiii ypoBeHb. 10 knace (aBTopsi O.C.
[Mabpuensn, N.I'. Octpoymon). 208 c.

3. HacronbHas kaura yuutens. YriayOneHHsiid ypoesb. 10 kinacc (aBropst O.C.
["abpuensn, N.I'. Octpoymog). 480 c.

4. KontposbHbie 1 ipoBepouHbie paboThl kK yueoHuky O.C. ['abpuensna, N.T'.
Octpoymosa, C.1O. [TonomapeBa «Xumusi. YriayOneHHbld ypoBeHb. 10 kimace»
(aBTopsl O.C. I'abpuensiy, C.A. Cnagkos, A.M. banapy). 192 c.

5. Kontponwnbie pabotsl k yueOHuky O.C. I'abpuensna, N.I". Octpoymoga,
C.IO. ITonomapeBa «Xumusi. YrinyoneHnHsiit ypoBenb. 10 kinace» (aBropsr O.C.
["a6puensn, C.A. Cnaakos, A.M. banapy). 80 c.

6. Xumuueckuii axcniepuMeHT B mkotie. 10 kmacc (aBtopsl O.C. 'abpuensn, JI.I1.



Batnuna). 208 c.

7. Xumus. YriayOneHHslid ypoBenb. 10 kiacc. DnekTpoHHas popma yueOHUKa.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

bu6moreka [JOK
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/11
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