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PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DeaepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoii deaepanumny, TpebOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
oopazoBanusi(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€rom KoHmenmuu mnpemnogaBaHus
ydeOHOro mpeamera «XuMHs» B 00pa3oBaTeNbHBIX Opranu3zanusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX ToNOXeHu «CTparerun pa3BUTHS BocnUTaHus B Pocculickoit
Odeneparun Ha niepuo 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XHUMHSI Ha YpPOBHE YINIYOJIEHHOTO HW3YYEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
W3ydyenue rmpeamera, peamu3yeMoe B  YCIOBHUAX AU(GEepeHLUpPOBAHHOTO,
npo@uibHOro 0OOy4YeHHs, MPU3BAaHO OOecneunTh OoO0IEe00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAMUMYIO IS
aJanTalyy UX K OBICTPO MEHSIOIIHUMCS YCIOBUSAM KU3HU B COLMYME, a TAKXKE IS
OpOAODKEHHs OOydeHHUsi B OpraHu3alusx Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON U3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MNpeaMeTa «XHMHS» IOIydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBONOJIAraroUIMMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepkKaHus,
pe3ynbTaToB OOydeHHUs] M TpeOOBAaHUN K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIHME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaau3alus KOTOpod oOecrneynBaeT
NOJlyuYE€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIell cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOIIUXCsl CPEeICTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npenycMaTpuBaeT
ONpeJeNieHre: MPUHLUIOB CTPYKTYpUPOBAHUS W TOCIIENOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0/I0B K (DOPMUPOBAHUIO COMEPKATEIBHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydaroluxcs B
paMKax HTOrOoBOM arrectalud B (OpME €IMHOrO0 TOCYJIapCTBEHHOIO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriryOJIEHHOTO N3YUYEHUS XUMUH:

e YCTaHABIWBAaECT WHBAPHUAHTHOE MPEAMETHOE COJIEp)KaHHE, 00sS3aTeIbHOE
JUISL W3Y4YEHUsT B paMKaxX OTHENbHBIX MpoQuiei, mnperycMaTpuBaeT
pacmpesesieHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;



e HaéT MPUMEpPHOE paclpelesieHne Y4eOHOro BPEMEHH, PEKOMEHyEeMOIo
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATEIbHOCTh HW3YUYEHUS Y4eOHOro
MaTepuaia ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3a]a4 U3yYeHHUs IpeaMeTa
Ha yriIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTEPUCTHUKU
IUIAHUPYEMBIX — PE3YJIbTAaTOB OCBOEHUSI OCHOBHOM 00pa30oBaTeIbHOM
POrpamMMBbI CpEeIIHEro oO1ero oOpazoBaHus (JINYHOCTHBIX,
METaIpPEeMETHBIX, NMPEIMETHBIX), a TaKXke€ C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOYyYalolIErocss IO OCBOCHHIO
COJIep KaHMs IIpeIMeETa.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B IpOrpaMMe MO XHUMHUHU IPEAyCMOTpPEHA
IPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJICHHOM MpOrpaMMoll MO XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMusg» OcTa€rcss BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISIOLIEH,
KOTOpas JOJDKHA ONPENENAThCA B COOTBETCTBUHM C HAINPABICHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBerctBHM ¢ KoHuenTtyaubHeIMM nosoxkeHusmu PIroC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTeME
mudpepeHIupoBaHHOTO OOyYEHHMsI Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJIeH Ha pealn3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TaloM  MOJYyYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYyYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX U OpraHU3ALMSIX CPEIHEr0 MpodeccuOHaNIbHOTIO
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeAMeTa «XUMHs» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  paclIiupeHue ¢ yriayOJieHHe TEOpETHUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OO0YYarOUIUXCsl, BHIOPABIINX OMpPEAeAEHHbIN MPodUilb
0oOy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEAYIONIEro MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx nmpodeccruonansHOro 00pasoBanus. Hapsiay ¢ aTum,
B cBete TpeOoBanuiit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTpaMMBbl CpeAHEro oOIero o0pa3oBaHUS
U3yyeHUe ImpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3aJay
BOCITUTAHUS W COIMAILHOTO Pa3BHUTHs O0ydarommxcs, Ha GOpMHUPOBAHUE y HUX
OOIIEUHTEIUICKTYabHBIX YMEHHUM, YMEHHI DPAIlMOHAU3AINKA y4eOHOTO TpyJa H
0000MIEHHBIX  CIOCOOOB  JICATCIBHOCTH, HMMEIOMMX MESKIUCITUIIINHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHUs
SABJIIOTCS  yIIyOn€éHHble Kypchl — «Opranuwdeckas xumusi» U «OOmas u



HEopranuyeckas Xxumus». [Ipu onpeneneHun Moaxon0B K 0TOOPY U CTPYKTYpPHOM
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel ToJiokeHnst PI'OC COO o pazmuuusx 0a30BOro u yriayOna€HHOTO
YPOBHEW U3yueHUs MpeaMETa.

OcHoBy cozepkanus KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHsS» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIMUXCS K 0a30BOMY YPOBHIO M3yYEHHs NIpeaMera. JDTa CUCTEMaA
3HAHUM TMOJydaeT oOmpeaeia¢HHOE TEOPETHUUECKOe OTOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTh CYIIECTBEHHO OONbIIMH 00BEM  (PAKTOIOrHUECKOTO
Marepuana. Tak, Ha yrayOn€HHOM YpOBHE H3ydeHMs MpeaMera oOecreueHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEIMYEHHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJWHEHUN HAa OCHOBE PACIIUPEHUS U YIIIyOJICHHS
IIPEICTABICHUM O CTPOCHUM BEIECTBA, XUMUYECKOM CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKAaHUsl PEAKIHMM, PACCMAaTPUBAEMBIX C TOUKH 3PEHUS XUMUUYECKON KUHETUKHU
U TepMoauHamMuku. WM3ydeHue mnepuoamyeckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHYECKMX  DJIEMEHTOB  Oa3upyeTcsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKHUX IPEJCTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAsl CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
paspylleHnH, a TaKKe C TOUKHM 3pEHHUs] MEXaHU3MOB €€ oOpazoBaHus. M3ydyeHue
TUMOB  peakuuil  jJomojHAeTcs  (GOPMUPOBAHMEM  MPEJACTABICHUN 00
AIEKTPOXUMHUYECKUX MpoIeccax M 3NEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUN yaenseTca 0co0oe BHUMaHUE BOIIpocaM 00 3IEKTPOHHBIX ddekTax,
O B3aMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaxX PEeaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIIyOJIEHHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeAenEéHHOro npoduis (riiaBHbIM
o0pa3oM Ha UX CTPYKTYypy U XapakTep [ONOJHEHHH K oOumed cucreme
IpEeIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHBIE MpenMeThl. Tak, Hanmpumep,
B COJCpPKaHUMU MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbInoe
3HaueHUEe OyIyT MMETh AJIEMEHThl y4eOHOro marepuana no odwmed xumuu. [Ipu
W3YUYEHUU TMpeJAMeTa B JAaHHOM CJy4yae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPUM B XUMHUHU U B (PU3UKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBI COXpaHEHUS
MacChl W DHEPruU, 3aKOHBI TEPMOJAMHAMHKHU, 3JIEKTPOJIU3a, MPEICTaBICHUS O
CTPOEHHUH BEILECTB U JAPYroe.

B To xe BpemMs B colIep)KaHMU TMpeaMeTra [Uisl KJIacCOB XHUMHKO-
ouonornueckoro npoduiast OONbLINKM yAeNbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B aTOM ciiydae mpenocTaBisieTCss  BO3MOXKHOCTH  Aiisi  Oosee
OOCTOSITENILHOTO ~ PACCMOTPEHMS]  XMMHUYECKOW  OpraHu3alld  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMbI, B COCTaB KOTOPOWM BXOJSAT, K MpPUMEPY, TaKUE
CTPYKTYpHBIE€ KOMIIOHEHTBHI, KakK JUNOUAbI, OENIKH, YTJIeBOJAbl, HYKJICHHOBBIC



KUCJIOTH M apyrue. IIpy 3ToM 3HaHMA O COCTaBE M CBOMCTBAX NPENCTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIyKaT OCHOBOM IJii HW3Y4YEHUS
CYIIIHOCTH TPOIECCOB (POTOCUHTE3A, IBIXaHMSI, TUIIEBAPEHU.

B muane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHMS
OOIIIEHAYYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAayUHbIX
3HAHWM W3yYCHHE TpeaMeTa «XWMHUS» Ha YIrIIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXKIIPEIMETHBIX CBSI3IX C YYEOHBIMM MpPEAMETAMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX oOnactel «EcTecTBeHHO-HayuHble NpenMeTv», «MaTemaTuka u
uHpopmaTrka» U «Pycckuil sI3bIK U IUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOTO M CpeAHero obimiero odpa3oBaHus (Ha 6a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENIEHHON 3HAYUMOCTH SIBJISIETCS (DOPMUPOBAHKE OCHOB
HAyKd XUMUU Kak o0O0JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKON
JIEATEIIbBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOI KyJbTyphl. Pemenue
TOM 3a7aud Ha YIIyOJIEHHOM YPOBHE U3Y4YEHHUS IMpeAMeTa MPeaIoiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoOBaHUE MPEJCTABICHUN: O MaTEepUaIbHOM €IUHCTBE MHUDPA,
3aKOHOMEPHOCTSX W MTO3HABAEMOCTHU SIBIICHUM MPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayllell pojiu B oOecreueHuu
YCTOMYMBOIO  Pa3BUTUA  4YEJIOBEYECTBA: B  pEUICHUH  MpoOJieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUATIOB, HOBbIX UCTOYHUKOB YHEPTHUH, B
o0ecCIeyeHnr palMoOHAIBHOTO MPHUPOONOIL30BaHMs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUsI W OOIIeH KyJbTyphl UEJIOBEKa, a TaKXKe IKOJIOTHUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MIPUPOIHOI Ccpefe;

e OCBOCHHME CHUCTEMbl 3HAaHWM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIICH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: GyHIaMEHTAIBHBIX
MOHSTUN, 3aKOHOB U TEOPUM XHWMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHUM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XMUMHUYECKUX PEaKIUi, o
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00MIUX
HayYHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y 00yJarommxcs OCO3HAHHOTO MOHUMAaHMUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JI1 OOBICHEHUS
KITFOUEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPaMOTHOTO peIIeHus MPo0JeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHMS,
aHaJIN3a U OLIEHKH C MO3UINI YKOJOTUUECKON 0€30aCHOCTH IIOCIIEICTBUNA
OBITOBOM U TPOU3BOJCTBEHHOW JEATEIILHOCTH YeJIOBEKa, CBA3AHHOW C



XUMHYECKUM  TPOU3BOJCTBOM, HCIOJb30BAaHHEM U  MepepadoTKOi
BEILIECTB;

yrayOieHue  OpeACTaBICHMH O  HAyyHbIX  METoJaxX  IO3HaHWS,
HEOOXOJUMBIX JUIsl TPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKUX SBJICHHUM, HMEIOIIUX MECTO B
IIPUPOJIE, B PAKTUYECKOU IEATENBHOCTH U IOBCEIHEBHOM KU3HU.

B mnnaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GyHKIMNA TETOCTHON CHCTEMBbl CpeIHEro oOuiero o0pa3oBaHUs NpPHU HU3YYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
PUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

BOCIHUTaHUE YOEXKAECHHOCTH B TO3HABAEMOCTHU SIBJICHUM MPUPOIBI,
YBaXEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAlMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJK W  CaMOBOCIMTAaHUIO  HAa  OCHOBE  YCBOEHHS
00LIEYeIOBEYECKUX [IEHHOCTEM;

pa3BUTHE MO3HABATEIIbHBIX UHTEPECOB, MHTEJUIEKTYaJIbHBIX U TBOPYECKHUX
ciocoOHOCTEM oOyuarommxcs, (GOpMHUPOBAHUE y HHUX CO3HATEIbHOIO
OTHOUIEHUS K CamMOOOpa30BaHUI0O M HENPEPHIBHOMY OOPA30BAHMIO KakK
YCJIOBUIO yCHENTHON MPpodheCCHOHAIIBHON U OOIIECTBEHHOM JeATeNbHOCTH,
OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBbIO M TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HHU;

dbopMHpoBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE SKOJIOTMUECKOU KYJIbTYpPbl, IPUOOPETEHUE OMbITA OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX ISl M3YUSHHUS XUMHUU HA yTIyOJICHHOM
YPOBHE CpeaHero obimiero oopazoBanusi, cocrasiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 gyaca B HeJEIO).



COAEPKAHUE OBYUYEHUA
10 KITACC

OPT'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHWE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHHI.

DONEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHblE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. THulbl THUOpUIM3AIMM ATOMHBIX opOuTanei
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIM M JJOHOPHO-
aKLENTOpHbINM). TUIBl MNEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OnunapHasi, 1BOMHAs U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOJHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUMHEHUU. MoneKynspHble W  CTPYKTypHbIE  (HOPMYIIBL.
CtpykTypHble GOpMYyJbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl wu30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AH(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
dbynkunoHaapHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobenHocT W KiaccuUKalus OpraHUudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUUECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB W MaTepuajiaMH Ha UX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(utaBieHue, oOyIJIMBaHME WM TOPEHHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJI
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii ps aikaHoB, o01mIast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoaa, o-cBsi3b. dusmueckue cBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLINH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYEHUs U TPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmyina, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IMKJIOTeKCaH) HUKIoAIKaHOB. CrocoObl MOMy4YeHUs u
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ —AlKEHOB,  Sp-
ruOpuan3alysl aTOMHBIX opOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpHU3alnd U okucieHus. IIpaBuno MapkoOBHHKOBA.
KauecTBeHHbIE peakMy Ha JIBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, U30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX ~ AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CriocoObl MOMyYEeHUs U IPUMEHEHHE ATTKAIUECHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHHOB, Sp-
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa. dusmyeckne CBOWCTBA AJIKUHOB.
XHWMHYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHUCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopozsl (apeHsl). ['omonoruueckuil psji apeHoB,
oOmast popMysa, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkyibl OeH3ona. dusnueckue CBOWCTBA apeHOB. XHWMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLMU 3aMEIICHHs B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM paJuKalle, PEaKUMH NPHCOECIUHEHUS, OKHCIEHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAIUKAIOB, KapOOKCUILHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusanus cruposna. CriocoObl NOTyUYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
KameHnHslil yrojib 1 npoAyKThl ero nepepadorku. CrnocoOsl nepepaboTku HePTH:



MEPETOHKA, KPEKUHT (TePMUYECKUN, KATAIUTHUECKHI), pU(GOPMHUHT, TUPOIHU3.
[TpoayxTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTHyeckas CBSI3b MEXKIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakimu
3aMEIleHUs] TalloTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNy, IHAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TrajJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wWIENOYHA. B3auMoaelcTBUE IUTAIOT€HAIIKAHOB C MArHUEM WU LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHECHHUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHMs] BEIIECTB M HUX MPEBPAIlCHUMN:
n3ydeHue (QU3NIECKUX CBOMCTB YTIICBOJOPOIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriaeBoJOpOIOB Pa3IMYHBIX KJIacCOB (0OeciBeYMBaHHE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallE€TUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, MOJy4YEHUE HDTWICHA U
M3YUYCHHE €ro CBOMCTB, O3HAKOMJIeHHE ¢ Koyuiekuusmu «HedpTts» um «Yronby, ¢
oOpasllaMM TUIaCTMacC, KayuyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndecKkue coeIMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CcnuUpThl. CTpoeHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorumueckuit psan, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpONHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: PEAKIMUM 3aMEIICHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMHU.
KayecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »upbl, HOMEHKIaTypa U u3oMmepusi. OCOOEHHOCTH (PUBUUECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ASTUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEAKIUH 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAs peaklus Ha MHOTOATOMHBIC
ciupThl. [IpencraBieHne 0 MexaHHU3ME peakIuil HYKJICO(PHIBHOTO 3aMeIleHUs.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumn Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHeHue gperomna. @eHonpopmaabaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — alIBJAETH/IBI M KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMoJIorHueckue psiibl albJerujioB U KETOHOB, 0OIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. PuU3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHUYECKHME  CBOICTBA  QJIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHIbI.
Crioco0b!I OJTy4eHHUsl U MPUMEHEHUE ANIbAETUOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MpPEJCNbHBIX KapOOHOBBIX KHUCIOT. BomoponaHble CBS3H MEXITY
MOJICKYJIaMHd KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOWCTBA: KUCIOTHBIC CBOWCTBA,
peakuus STepUUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paaHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U aPOMATHUYECKUMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONEeH068as KUCIOThl. CrIocoObI OJyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upsl. ['oMonoruueckuit psin, oOwmas Gopmyia, HU30MEpHS H
HOMEHKJIaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW MU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esioyHoi cpene. OCOOCHHOCTH CBOMCTB >KHUPOB, COACPIKAIIUX OCTATKU
HEIpeneNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuIbl: TJIOKO3a, (pPYKTO3a, Trajakro3a, puodosa,
ne3okcupr6o3a. dusuyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuisl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUI0JI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pPEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LesToa03bl. [loHsTre 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCHEpUMEHTAIBHBIE METOAbl M3YyYEHMs] BEIIECTB M HUX IPEBPAILECHHIA:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aMMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCJICHHE JTHUJIOBOTO CIIMPTA B AJBJETU] HA PACKAIEHHONW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaiusi (BO3MOKHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue cBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), Bzaumoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE ADUPBD».

A3oTcoaep:KalMe OPraHnYecKue CoeAUHEeHU .

AMUHBI — OpraHUYEeCKUe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anu@paTUYecKue ¥ apoOMAaTHUYECKHE; TEPBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Mmonekyin, oodmas (opmMmyna, U30MepHs, HOMEHKIaTypa U (QU3n4YecKue
CBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJACHCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
CoJn aIKWIIaAMMOHHS.

AHWIMH — TPEACTAaBUTENIb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHA. B3anMHOe BiMsSHUE TPYNI aTOMOB B MoJieKyJie aHWIHA. OCcOOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEeHHe anvdarnueckux aMuHOB. [lonydeHue aHuWIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENIH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XHUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHX
COCIMHEHUM, peaKlMs MOJHUKOHJICHCAUH, OOpa30BaHUWE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATYpalus,
KAueCTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OENKOB MPU HArpeBaHWUH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3zoTconepxaime OpPraHWYeCKUE  COCOUHEHUS» U «Pacrnio3HaBanue
OpPTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKy/JIAPHBIE COeJMHEHHS.

OCHOBHBIE TOHSTHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIS U TTOJIMKOHEHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (TMOJMATUIICH, TOJUIIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y Thin3alus 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30MTPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypasibHbIe (XJIOMOK, IIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuérHble 3anaumn.

Haxoxaenue MoJIeKyJIsIpHOM (HOPMyJIbl OPraHMYECKOTO COCAUMHEHHUS TIO0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIAPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
MPOJYKTOB CropaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJEHUE CTPYKTYPHOU (QOpMyIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYUYEHHUSI, OMpPENECICHUE AOJIM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeaMETHBIX CBS3EM NPU U3YYEHUH OPTaHUYECKON XWMHH B
10 xmacce OCyIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SBJICHUE, HAYUHbIN (haKT, TUIIOTE3A,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIA,
HSHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMYMHBI, CIUHHUIIBI WU3MEPEHUs, CKOPOCThb, DHEPTHUS,
Macca.

buomorus: kierka, opraHum3M, 3KOcHUcTeMa, Ouocdepa, MeraboausMm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbHI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMBIE, TOILUIUBO.

TexHomorus: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siaep. XuMudeckuid anemeHt. M3oronsl. CTpoeHue
AJIIEKTPOHHBIX O00JIOUEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMruiecKux 3JI€MEHTOB (S-, p-,
d-, f-snmements). PacmpeneneHue 2JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DJIEKTPOHHBIE KOH(UTYPAIIUU aTOMOB 3JIEMEHTOB MEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U [leproandecko CHUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM ¢ IepuojaM. J3JHA4YCHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBs3b. BHUIBI XMMHYECKON CBSI3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JJuHa CBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KpatHelie cBs3u. BomopoaHnas CBs3b.
MexmMoneKyJsspHbIe B3aUMOJIECUCTBHUS.

BaneHTHOCT, ¥ BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XUMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. MctuHHble pacTBophl. [Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanus. HaceleHubie u
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHATBLHEIC
Ha3BaHMS OT/IEJbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiuii B HEOPraHMUECKON U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB; 3aKOH COXPAHECHUS W IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbeie 23 (HEKTh XUMUYSCKUX PEaKIU.
TepMoxuMuYecKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsl.

O6paTtuMble 1 HeoOpaTUMBIEC peaKlni. XUMHUEeCKoe paBHOBecre. KoHncTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuarusi. CuibHbIE W CcIa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCIIEHUS.
OkucnuTenb W BOCCTAHOBUTENb. [Ipolecchl OKHCIEHHST U BOCCTAHOBJICHUSI.
BaxxHeiilime OKHCIWTEINM W BOCCTAHOBUTEIH. METON 3JIEKTPOHHOro OalnaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUM:
pa3ioKEeHHEe TEPOKCHIa BOJOPOJA B TMPUCYTCTBUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieTieHUe
Cpeabl pacTBOPOB C TMOMOILIBID WHIWKATOPOB, H3yYEHUE BIIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusl.

[Tomoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Dusznueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilomydyenue, ¢usndeckue M XHMHUYECKHE CBOMCTBA: PEAKIUU C
METaJJIaMU M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnauBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B MpuUpoje, CIOCOOBI MOJydeHUs, (HU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ aloreHoBoAOpOibl. BaxxkHeumme KUCIOPOACOaEpKAIIEC
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIUICHHBIE CTIOCOOBI TOTYyYCHUS
rajoreHoB. [[puMeHeHne rajJoreHoB U UX COECUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoga. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpOJa U
030Ha. OKCUABI U NEPOKCUBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI TMOJYYEHHS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyinbduasl. Oxcua cepwi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoOU KucioTel. [Ipumenenne cepbl U €€ COeUHEHNN.

A3zor. HaxoxneHue B TMpupoje, CHOCOObl MOMyyeHus, (U3MYECKUe U
XUMUYECKUE CBOMCTBA. AMMHMaK, HUTpUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTBI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeIMHEHHI. A30THBIE YIOOpEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MONMydeHUs, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocpopa n ero coenuHeHuil. Pochopubie
yaoOpeHus.

VYrinepon, HaxoxJIeHWE B OpUpoOJe. AJUIOTPOIHBIE MOAU(PUKALINY.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BAHHBIX
yraeponoMm. Okcua yriaepoaa(ll), oxcun yrimepona(IV), yronenas kucimora u e€
coJii. AKTUBUPOBAHHBIA YTroyib, ancopOuusa. Dyinepensl, rpadeH, yriepoHble
HaHOTPYOKU. IIprMeHeHne MpOCTHIX BEHIECTB, 0OpPa30BaHHBIX YIIEPOJIOM, U €ro
COCIVHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONydeHHs], (pU3MUECKHe U
xumuueckue cBoiictBa. Okcuna kpeMHusi(IV), kpeMHHEBas KHCIIOTA, CHIIMKATHI.
[IpumeHenne KkpeMHus 1 ero coeAnHeHnil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tomoxenne metamioB B [leproanveckoil cucTeEMe XMMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnueckue cBorcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM PpsAll  HampsbkeHuit  metamwioB.  OOmue  crnocoObl
NOJIyYeHUS METaJJIOB: TUIPOMETAILTYprusl, MUPOMETAILTYPIHs,
anekTpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CnocoObl 3alIUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuomnyueckoit cUCTEMBI
XUMUYECKUX OdyeMeHToB. Hatpuii u kanuil: mnomyyeHue, ¢QU3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoit cucTemsl
XUMHYECKUX JJIEMEHTOB. MarHuii W Kajublui: TMoJlydeHue, (U3NYecKue u
XUMUYECKHE CBOMICTBA, INPUMEHEHHE NPOCTBIX BEIIECTB M HX COEIMHEHHI.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.



AIOMHUHWN: TTOTy4YeHue, GU3nIecKrue U XUMUIECKUEe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AM{QOTepHbIE CBOICTBa OKCHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o00o4HbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX JIIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHUCIIUTENIbHBIE CBOWCTBA. [loyueHne u npuMeHeHne xpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHEHUM.
Baxneiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHpbI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). Ilomyuenue u npuMeHeHHe xKene3a
U €ro CILIaBOB.

Pu3nyecKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHU.

[MuHk: mony4yeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCH/JIa U TUJIPOKCH/IA [INHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
LIMHKA ¥ €ro COeINHECHUMN.

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHHUS BEHIECTB W HMX IPEBPALICHUN:
M3yueHHe OoOpaslloB HEMETAJIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCJIOPOJAE, M3Yy4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOM (BO3MOXHO MCIOJIB30BaHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE ILIMHKA W JK€Jie3a C pacTBOpPAMHM KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKHE aHWOHBI, KATHOH BOJIOPOJIa
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANIOMUHHS W LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorens», «Cepa u e€ coequHeHUs», «A30T U GHochop M UX COSAUHEHUSY,
«Mertasibl TIaBHBIX TOArPYIID», «MeTasuibl TOOOYHBIX MOATPYIID.

XuMHS ¥ KU3Hb.

Ponb xumMuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonstue
O Hay4yHbIX METOAAaX IMO3HAHUS M METOJO0JIOTUM HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble puHIKINBI OpraHu3alii XMMHUYECKOTO NPOU3BOACTBA. [IpoMbIliieHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblliieHHbIE CITOCOOBI MOYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CpPENbl U €r0 IOCIEACTBUS.
Posib xumun B 0O6ecrieyeHuH SHEPreTHIecKoi 0€30MacHOCTH.

XuMHsiT H 340pOBbE uenoBeKa. JlekapcrBeHHble cpenctBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XWMHs TAIIA: OCHOBHBIE KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
oOecrieuyeHn UIIEBO 0€301TacCHOCTH.

Kocmernueckue u mapdromepHsie cpenactBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusi B CTPOUTEIBCTBE: BAXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (LIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHndeckrue 1 MUHEpabHbIE YA0OpEHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHOIOTUN.

PacuérHble 3anaumn.

Pacuéter: Maccel BemiecTBa WM 00bEMa ra30B MO M3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKIHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM pPACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKoM XxuMuM B 11 Kilacce oCcylIeCTBISIETCS YEPE3 MCIOJIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK ¥ MOHATHH, PUHATHIX B OTIACIBHBIX
MpeaMEeTax eCTeCTBEHHO-HAYYHOTO IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYUHbIN (hakT, TUIIOTE3a,
TEOpHsi, 3aKOH, aHaJlU3, CUHTE3, Kiaccu(uKkalus, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIUOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHD,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUsI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHoIoruss: XUMUYECKasi MTPOMBIIIJIEHHOCTh, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, JJICKTPOHHAsA
MMPOMBIINIJICHHOCTh, HAHOTCXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CIEAYIONIME COCTaBISIONINE: OCO3HAHHE
OOyJarOIMMHUCST POCCHUMCKON TPAKTAHCKOW HICHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIPEACICHUIO; HAUTMYUE MOTUBALUU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIBTYPhI; CIOCOOHOCTh CTABUThH 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCe peau3aiu 00pa3oBaTeIbHON JESTETHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronmxcs B MPOLIecCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaIaHCKOro BOCIMTAHNS

OCO3HAHUSI 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPAJIKY;

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUEOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHWSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOJNIOACHUN, KPOIOTIMBBIX  IKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;



WHTEpeCca M TMO3HABATEIbHBIX MOTHBOB B MOJYYEHHU U TMOCIETYIOIEM
aHanu3e WHQPOpPMAIUU O MEPEOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYMKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUsI [EHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJtoicHUsT TpaBwi 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEILHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCJIEICTBUN W HENPHUSITUS BPEIHBIX NPUBBIUCK (YHOTpeOJIEHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOINECTBEHHO TIOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTaHOBKM Ha aKTUBHOE YydYacTHE B PEIICHUM MPAKTUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPOeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MTPEAMETHBIX 3HAHUM 10 XUMUHU;

YBOKEHHUS K TPYAY, JIOJAM TpyJa U pe3yabTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBUIYAIbHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYIIIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIEM, BIHSHHUS
HPKOHOMMYECKHUX TMPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
NPUPOIHON cpeie, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILIATh UX;

HaJMYusl Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH U YyMEHUS AaKTUBHO MPOTHUBOCTOSITH HJECOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJIECHUS, CO3JaHUM IEJTOCTHOTO
MpECTaBICHUS] 00 OKpY>KalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIN3ALMK: B €€ TyMaHHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3JaHUM HOBOW 0a3bl MaTepUaTbHON KYJbTYpbl, B PELICHUU TJIOOAIBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€301aCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CIIeUeHNN
YCJIOBUM YCHENIHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUM OKPYKAIOIIET0 MUpPa U
MPOUCXOAIIUX B HEM U3MEHEHUH, YMEHUS JIesIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJbI0 TOJTYUYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKOU EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNuyHbIX chepax mpodeccrnoHambHOM
JEATEeIIbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHMSI TPOTPaMMBbl IO XMMHH Ha YPOBHE
CpellHero o01Iero oopa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyUaIOIIUXCS
MEKIUCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAyYHOM KapTHHBl MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCle0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4e€OHbIC NIEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecrneunBaroIIne dbopmupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIIUN 00YJarOIINXCs;
CHOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABaTEIbHBIMH, KOMMYHUKATHBHBIMA U  PETYyJISTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbIe JJOrMUYecKHUe JeiiCTBHUS:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeIu JACATEIbHOCTH, 3ajaBasi MHapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTaThl ACATECILHOCTH C MOCTABIICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHSITUN M YyCTAHABIMBATH HUX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS JJISI OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

yCTaHaBJIIMBATh PUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aQHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEeMble B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylia, YpaBHEHHE XUMHUYECKOUN



peakuuu — MpPU PEUICHUM YYEOHBIX MO3HABAaTEIbHBIX M IMPAKTHUYECKHX 3a]ad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABIICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
pEaKIHNii;

(dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHNUS, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYJIMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOIIOJaTh 32 XOIOM
polecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysibTaT, (pOpMyIUpOBaThH
0000IIEHHS U BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIaAHHOM padoTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pPEUICHUS NPAKTUYECKHUX 33Jay, NPUMEHEHUIO pPa3JIudHbIX
METO/I0B ITI03HAHMUSI.

3) pabora ¢ uHpopmMaumei:

OpUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHKAX HMHGpoOpMaluu (HAYy4HO-
NOMYJISIpHAsl JUTepaTypa XMMHUYECKOTO COJIEpP)KaHHUsA, CIPaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (opM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb;

(GbopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YyYEOHBIX 3a1ay
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMAIbHYIO  (OpPMy  NpEICTaBIICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAYUYHBIM fA3BIK B KayecTBe CpeACcTBa MNpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMeTHble ((pusnueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBUATYPbI, HOMEHKJIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe N1eiCTBHA:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYk/IaeMOil TEMbI B X0/I€ JUaIOTa W/WiH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, NMPAKTHYECKOW pabOThl MO HCCIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEUIECTB, peajanu3alud yueOHOro NpoeKTa, U PopMyIUpOBaTH BHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CykIeHHSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaThH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpU
BBIMIOJITHEHUM YYE€OHBIX UM UCCIIEJOBATEIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ (}eKTUBHBIN CcrMOCO0 HMX peHIeHus ¢ YYETOM TMOJYyYEHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

NHNPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yabTaThl OCBOSHHS MMPOTPAMMBI 10 XUMHH Ha YTiIyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAaHEro oOImero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y9eOHOTO peaMeTa « XUMUsSD» HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JeHCTBUN
10 OCBOCHUIO, MHTEPIIPETAIIMN W MPEOOPA30BAHUIO 3HAHUM, BBl IEATCILHOCTH
M0 TTOJTYYCHHUIO HOBOT'O 3HAHUS M IPUMEHCHHIO 3HAHWKM B Pa3IMYHBIX YUCOHBIX
CUTyaIlUsX, a TAK)KE B PEabHbIX )KU3HCHHBIX CUTYaIlUsAX, CBI3aHHBIX ¢ XUMHuel. B
mporpaMme IO XHWMHHM TIPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI 110 TOJaM
U3YUYCHUSI.

10 KJIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUSI Kypca «OpraHuueckas XHUMHS»
OTpaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAYK M €€ POl B OOECIEYEHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HCTOYHUKOB SHEpruy, B oOecrneueHnn pPalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YeJIoBeKa, a TaKXke OKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJHOM CpeE;

BJIJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHUM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMe MOHATUS — XUMHUYECKHUH JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
obojouka aroma, S-, p-, d-aToMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, THOpUAM3aIks AaTOMHBIX OpOWTaJIe, WOH, MOJIEKYJIa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BhEM, YTIICPOIHBIA CKEIET, GyHKIIMOHAThHAS
TpyIa, paadkal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpPHs CTPYKTypHass M IPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHM psAJ, TOMOJIOTH, YTJIEBOJOPOJIHI,
KUCJIOPOJI- M a30TCOJIECPKAIIME OPraHUYECKUE COEOUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHM, 3aKOHbI
(nepuognueckuii 3akoH JI. M. MeHneneeBa, Teopus CTPOEHHUS OpPTraHUYECKUX
BemiecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHCHUS
U TpEeBpalleHUs OHHEPruu TMPU XUMHUYECKHUX peaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MOHUMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUMN; MPE/ICTABICHUS
O MEXaHHW3MaX XUMHMYECKHX PpEaKIHUH, TEPMOIUHAMUYECKUX M KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHMS, O B3AUMHOM BJIUSIHUM aTOMOB U T'PYMIl aTOMOB
B MOJICKYJIaxX (MHIYKTUBHBIA U Me30MEpHBIN d(pdektol, opuentantsl | u Il pona);
(haKTOJIOTUYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU U 0€30MacHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIHIECTB B OBITY M IMPaKTHYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  IPHUHIUIAX  XHMHYECKOTO
MIPOM3BOJICTBA (Ha IPUMEPE IIPOU3BOJICTBA METaHOJIA, ITepepabOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSITHM,
YCTAHABJIMBATh MX B3aUMOCBS3b, UCIIOJb30BATH COOTBETCTBYIOIIME MOHATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

WCIIOJIb30BaTh XMMHYECKYI0 CUMBOJIMKY JJII COCTaBICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUYECKUX
BCILIECTB;

COCTaBJISAITh YPAaBHEHHS] XMMUYECKHX PEAKIMl U PacCKpbIBaTh UX CYLIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUH  TMOCPEACTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB I WIUTHOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABIHMBATH MPUHAIC)KHOCTh M3yUYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIPEICIEHHOMY
KJIacCy/Tpynne COoeAMHEHWM, JaBaTb MM Ha3BaHUA II0 CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPpUBHAIbHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENIEH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJULEPUH,
ATWICHIJIMKOMb, (eHos, (QopManblerujl, aueTaablerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsI KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. ByTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKAHOB, IIUKIIOATKAHOB, aJIKEHOB, aJIKaJIMECHOB,
JIKUHOB, AapPOMAaTHYECKHUX YTJIEBOJOPOJIOB, CIHUPTOB, AaJIbJIETUJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUIIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBS3b  MEXKAY  HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIMl C HCHOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHNE TPOIYKTOB MEePepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYUMHHO-CJIECACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOWCTB BELIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMCHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKHX 3HAHHUU C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUpAa,
WCIIOJIB30BaTh CUCTEMHBIE 3HAHUS M0 OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
bopMyIIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XWMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOoTKOn
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJIUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJICPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpamieHusi ¢ BeleCTBAMHU M JIA0OPATOPHBIM O00OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€Jb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazudyHON dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MpaBHUJIa IKOJIOTHYECKHU I1eJIeCO00Pa3HOTO TIOBEACHUSI B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEILIECTB, TOHUMAs CMbICH TTokaszareis [1J1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4yHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOi nHQpopMaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, epepadarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOEHUS Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUalbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYCHUU yCTOMYUBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTHH, B OOECIEYEHHH PAIlMOHAILHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUS W OOIIEH KyJIbTYphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPHUPOIHOM

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, B&JICHTHOCTh, JJEKTPOOTPUILIATEIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIECHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAasl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JUCCOIMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUYECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBJICHUS] O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEICHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAHWUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHU;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUS OMPEEATh BAJIIEHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIUHEHMSX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/lIMueckas, BOJIOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCTh,  yMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYECKHEC
BEILIECTBA I10 UX COCTABY, XUMUYECKHE PEAKIIUU 110 PA3JIMYHBIM MIPU3HAKAM (UUCITY
U COCTaBy pearupymollux BEIIECTB, TEIUIOBOMY 3(PPEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOUIYECKOTO 3aKoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKIINH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB HEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPTeTHUECKUE YPOBHU», «IHEPreTUUYECKHE TOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNM», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AHJIEMEHTOB M UX
coequHeHUM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (ONHUCHIBaTH)  OOIIHE
XMMHUUYECKHUE  CBOMCTBA  BEIIECTB  PA3JUYHBIX  KJIACCOB,  TOJTBEPKIATh
CYIIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKLUA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKkIuil MOHHOTO OOMeHa IMyTEM COCTaBIIEHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEAKUMM  THUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHSI TI0]1 BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

COPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJIYYEHUsS CEPHOM KHUCIOThI, aMMHakKa,
oOlrue HayyHble MPUHIUINBI XUMHUYECKUX TPOU3BOJCTB; 1EJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SBJICHUU MPUPOABI — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEIOBAHUU BEIIECTB
U sl OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITh B3aMMOCBSI3b XUMHYECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
0oJ1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHASI KOHIICHTPAIUs;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIIoBoro s dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IOKa3aTesisi pacTBOPOB KHUCIOT M IIETIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlUM; Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OmpeIeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WIIM JaHO B M30BITKE
(MMeeT TpHMECH); JOJTM BBIXOJA MPOJyKTa peakiuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (NIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TMOMOIIbID HWHAMKATOPOB, H3YYEHUE BIUSHUS
pa3MYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, peIlIeHHE
OKCIIEPUMEHTANIbHBIX 3afad 1o TemaM «Metawiey u  «Hemeramisy) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOr0 OOpaIIeHus ¢ BEIIECTBAMU U J1a00PaTOPHBIM
oOopynoBanueM, (HopMyaupoBaTh I€Jdb HUCCIEAOBAHUS, WIPEICTABIATh B
paznu4HON (GopMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpPMHUPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocysol u j1abopatopHbIM OO0OpyJAOBaHWEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH IO BBIIIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHUS B OBITY W TPYIOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, NOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JIC€HANPABICHHBIN IOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEepaTypa, CpecTBa MaccoBoil nHpopMaiuu, UHTEepHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadbarpiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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Pasnen 3. Kuciiopoacoaep:kamue oprannyeckue coenHeHust
bubnnorexka [JOK
3.1 Crnuptsl. denon 11 1 nonmoreka L1

https://m.edsoo.ru/00adas52¢c
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KapOonunbHbie coeAMHEHUS: ambIeTHIbI 1

3.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClI0KHBIC 21 bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
a¢upsl. Kupbr
bubmuorexa [JOK
33 YLICBOTEI 0 https://m.edsoo.ru/00ada52¢c
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxanue opraHnyecKkue coeIuHeHust
4.1 AMUHBL. AMUHOKHCIOTEL. belkn 12 bubnmorera [TOK
https://m.edsoo.ru/00ada52c
Hroro no pazaeny 12
Pa3zaea S. BbicokoMoOJIeKYIsIpHBIE COeINHEHUS
5.1 BricokoMoIeKyIsIpHBIE COETUHEHUS 6 bubmmnorera [IOK
) yp a https://m.edsoo.ru/00ada52c
Hroro no pazneny 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne /i P Konrpoabnbsie IIpakTuueckue (pp )
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
bubnunoreka LIOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 1 | bubnnorexa [JOK
' BCIIICCTB https://m.edsoo.ru/00ada52¢c
bubnuoreka [IOK
1.3 X €CKHe pea 19 1 3
HMHACCIHE peakiini https://m.edsoo.ru/00ada52c
Hroro no paszneny 39
Pasnen 2. Heoprannueckasi Xumust
bu6nunorexa LIOK
2.1 H 31 1 3
eMeTAILIRT https://m.edsoo.ru/00ada52c
22 Mertast 23 1 2 bubnroreia LTOK
https://m.edsoo.ru/00ada52¢c
Uroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [JOK
) KU3Hb https://m.edsoo.ru/00ada52c
Hroro no pazneny 9
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 10 xmacc/ I'abpuensa O.C., Octpoymos WN.I'., Cnankos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 11 xmace/ I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A.,

JIéskun A.H., Aknnonepnoe obmectBo «M3aaTensctBo «IIpocBerienne»

METOANYECKHUE MATEPHAJIBI 1JIS1 YUUTEJIA

Mertoauueckoe nocodue.10-11 kmaccot O.C.I"'abpuensina

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [{OK https://m.edsoo.ru/00ada52c
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