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IMNOSICHUTEJBbHAS 3AIIMCKA

Pa6ouast mporpavMMa Mo XMMHH Ha ypOBHE CPeIHero obumero 00pasoBaHus
paspaboTana Ha ocHoBe DenepambHoro 3akona ot 29.12.2012 Ne 273-®3 «0O0
o6pasosanun B Poccuiickoit ®eneparmuy», TpeOoBaHMH K pe3ynbTaTaM OCBOCHHUS
benepanbHOR o0OpasoBarelibHOM MporpamMMBbl CpEeIHETO obmero
o6pazosanusa(@OIT COO), npencraBneHHbIX B DesiepalbHOM IOCy1apCTBEHHOM
obpazoparensHoM crapgapre COO, ¢ yuérom Kouuemmu mpenojfaBaHus
yueGHOro mpeamera «XuMHsA» B 00pa30BaTENbHBIX OpPraHM3aLMsIX Poccuiickoin
depepaluy, pEANM3YIONINX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMBL, U
OCHOBHBIX TOJOKeHui «CTpaTermy pasBuTHs BocluTanus B Poccuiickor
®eneparuu Ha nepuog 10 2025 roma» (Pacmopsbkenue IIpaBuTenncTBa P® or
29.05. 2015 Ne 996 - p.).

XuMusi Ha YpoBHE YIUIyOJIEHHOIO M3y4YeHHs 3aHUMAeT Ba)XHOE MECTO B
CUCTEMEe eCTeCTBEHHO-HayuyHoro oOpasoanus ydammxca 10-11  xmaccos.
M3yueHwe mpeiMeTa, peanusyemMoe B YCIOBHAX AHGGHEpeHIHPOBAHHOIO,
npoduapHOro 06ydeHus, NPHU3BaHO obecreynTh 00MEe00pasoBaTEIbHYI0 U
0GIIEKyIBTYPHYIO TIOATOTOBKY ~BBIIYCKHHKOB IIKONbI, HEOOXOMMMYIO LA
alanTalyy UX K OBICTPO MEHSIOIIUMCS YCIOBHUSIM XU3HH B COLMYME, a TAKOKe JUls
TPOIOIIKEHHs 06yueHus B OpraHM3alHsIX MPO(ecCHOHAIBHOr0 00pasoBaHus, B
KOTOPBIX XMMFS SIBIISIETCS OJHOM M3 IIPUOPUTETHBIX M CIUILIAH.

B rmporpaMve MO XMMHHM Ha3HaueHWe Tpeamera «XHMHA» IONyqacT
MOAPOOHYI0  MHTEPIPETAlMI0O B  COOTBETCTBMM C  OCHOBOIIOJIATAIOIIMMU
nonoxenusiMmu ®ICOC COO o B3aMMOOOYCIIOBICHHOCTH LEIIEH, co,uepxcafmﬂ,
pe3ynbTaToB OOydeHHs M TpeOGOBaHMM K YPOBHIO IOJATOTOBKH BBITYCKHHKOB.
CBUIETENHCTBOM TOMY SIBISIOTCS CHEAYIOIIHE BBIMIONHAEMbIC MPOrPaMMOH IO
XMMUHU (yHKIMU:

e uHGOPMALMOHHO-MCTOAUYECKasA, pealH3alusa KOTOPOH obecrnieyuraer
ToJyueHre IPeCTaBIeHks O LENsX, COJepXaHud, OOIeil cTparervy
o6ydeHusi, BOCIUTAHNS U Pa3BUTHs 00YHaIOIMXCs CPEACTBAMH IIPeAIMETa,
M3ydaeMOro B PAMKaxX KOHKPETHOTO MPOGMILs;

e OpraHM3alMOHHO-ILIAHUPYIOIIAs, KoTOpas TpelyCMaTpUBaET
onpesieNieHne: MPHHLMIOB CTPYKTYPHPOBAHUA M IOCIEN0BATEIBHOCTH
M3y4eHusi y4eOHOro maTepuaia, KOTWYeCTBEHHBIX U KAueCTBEHHBIX €ro
XApaKTePUCTHK; MOJAXONO0B K (JOPMHPOBAHHIO COLEPXKATENBHOU OCHOBbI
KOHTPONS M OLEHKH O00pasoBaTENBHBIX HOCTHXEHUH oOy4Jarolmuxcs: B
paMKax MTOrOBOH aTTecralud B (opMe eIMHOro rocyaapCTBEHHOrO
9K3aMeHa 110 XUMHUH.

ITporpamma Aj1st yriyOnEHHOTO H3YUCHUA XUMHUHU:



¢ yCTAHABJMBAeT WHBAPUAHTHOE MPEAMETHOE COZIEpPKaHUe, o0si3aTeNIbHOE
JUIS M3yueHHs B paMKax OTJAENBHBIX Mpoduier, IpeaycMaTpuBaet
pacrmpeziejieHrie M CTPYyKTypHpOBaHWe €ro I0 Kjaccam, OCHOBHBIM
coziepKaTeNbHBIM JTIMHUAM/pas/ienam Kypca; '

o mafT NMpUMEpHOE paclpefielieHne y4eOHOro BpeMeHH, PEeKOMEH/yeMOoro
ISt ©3Y9IEeHUS OTAEIbHBIX TEM;

e IpeaiaraeT IPUMEPHYIO II0CIE[0BaTeIbHOCTh  W3y9ICHUA yueObHOro
MaTepuana ¢ y4ETOM JIOTHKHM TOCTPOEHHUs Kypca, BHYTPHIPEAMETHBIX 1
MEKIIPEIMETHBIX CBA3EH;

o a8T METOAMYECKYIO MHTEPIIPETALMIO LeNel U 3ajad H3y9deHus npeaMeTa
Ha yr1yOIEHHOM YPOBHE C Y4ETOM COBPEMEHHBIX IIPUOPUTETOB B CUCTEME
cpenHero obuiero 06pa3oBaHMs, COJAEPKATENBHOW — XapaKTePHCTHKU
[UIAHUPYEMBIX ~pe3yJIbTATOB OCBOEHHsS OCHOBHOH 00pa3oBaTeIbHON
mporpaMmsl  cpepHero  obmero  oOpa3oBaHMs (IMYHOCTHBIX,
MeTalpeIMETHbIX, MPEAMETHBIX), a TakKe ¢ Y4ETOM OCHOBHBIX BHIIOB
yue6HO-TI03HABATEbHBIX ~ JeHCTBAN  00ydaromerocs IO  OCBOCHHIO
colepIKaHUs peIMeTa.

[To BceM HA3BAHHBIM IMO3MILUSAM B TpPOrpaMMe MO XHUMHUM NPEAyCMOTpeHa
IPEeMCTBEHHOCT ¢ OOyYeHMEM XHMUM Ha YPOBHE OCHOBHOIO o0miero
obpazoBaHus. 3a MpeneraMu YCTAHOBJIECHHON  IPOTpamMMoOil 10  XMMHH
06s3aTeNbHOM (MHBAPUAHTHOM) COCTABISIONIEH COlepXKaHus y4eOHOro npeaMera
«XUMHs» OCTaéTcs BO3MOYKHOCTH BBIGOpa €ro BapHATHBHOW COCTaBIISIOLICH,
KOTOpas JOJDKHA OIpPEIeNIThCA B COOTBETCTBHH C HAIpPABICHUEM KOHKPETHOIO
npoQwIs 00ydeHHUS. ‘

B cooTBercTBHM ¢ KoHuentyampHeIME mosoxenmsimu ®I'OC COO o
HA3HAYEHMH IIPeAMETOB 0a30BOro M YIIIyOJIEHHOTO ypOBHEH B CHCTEME
nuddeperurpopannoro ol0y4ueHHs Ha ypOBHE CpeIHero obmero oOpa3zoBaHUs
XUMWsS Ha YpOBHE YIIyONEHHOro M3yYeHUs HalpaBleH Ha pean3alnio
IPeeMCTBEHHOCTH C  MOCJEAYIOIMM  OTalloM  TOJy4eHHA — XMMHHYECKOTO
06pa3oBaHMsi B paMKaX H3yYeHMs CHEHMalbHBIX €CTECTBCHHO-HAy4HBIX U
XAMAYECKUX JTUCIMTUIAH B BY3aX M OPraHU3allisaX CPEIHETo NPO(ecCHOHALHOrO
ob6pazoBanusi. B 9TOM CBSA3UM M3yHeHHME MPEAMETa «XuMusI» OpPUEHTUPOBAHO
MpPEeUMYIIECTBEHHO Ha  pacliipeHue o yray6ieHue  TeOpeTHYecKon U
[IPaKTUIECKOH MOArOTOBKH 06YJaloIKXCsl, BEIOPaBIINX ompeIeNiéHHBIA TPO(UITE
06yueHus, B TOM YHCIIE C IEPCTIEKTUBOM MOCIIeIYIOMIEro Moy eHIA XUMHUIECKOTO
06pa3oBaHus B OpraHu3alUax NpoQeccHoHanbHOro oOpaszoBanus. Hapsy ¢ 5TuMm,
B csere Tpebosanmii PI'OC COO x mmaHUpyeMBIM pe3ylbTaTaM OCBOCHUA
denepanbHOil 00pa3OBATENbHOM MNPOrpamMMbl CPEIHEro obmero o6pa3oBaHMs
p3ydeHne TpeaMeTa «XWUMHS» OPUEHTHPOBAHO TalKe Ha PpeEImICHME 3aj1ad



BOCIIMTAHUS ¥ COIMAIBLHOrO PasBUTHA oOydarolmuxcs, Ha (GopMupoBaHUe y HUX
OBIIEHHTENIEKTYAIBHBIX YMEHNH, YMEHAH panuoHaTH3aluK y4yeOHOTO TpyJAa H
060OIIEHHBIX CHOCO00B  IEATENBHOCTH, HMMEIOLIMX MEXIUCLUITHHAPHBIN,
Ha/IlpeIMETHBIN XapaKTep.

CocTapJIsSoMKUMU TIpeaMeTa «XuMIsI» Ha ypOBHE yriyOn€HHOTO M3yUEHHUA
gBisioTcsl  yrmyOnéHHsle Kypesl — «OpraHudeckas XUMHA» H «Obmas u
HeopraHuyecKas XUMusi». IIpu onpesiesieHiHt MoaX0/0B K 0TOOpY W CTPYKTYpHOi
OpraHM3alii COJEP)KaHUs STHX KypcoB B HPOTpaMME IO XUMHUH 332 OCHOBY
npunstel nonoxerns ®IOC COO o pasnmuiuix 6a3oBOoro M yriyOnEHHOTO
ypOBHEH U3yUYeHHs IPeaMeTa.

OcHoBYy coziepkanus KypcoB «OpraHudeckast XHMHD» 1 «O6mas u
HEOpraHWYecKas XHMHS) COCTABIACT COBOKYIHOCTH MpeAMETHBIX 3HAHUH H
yMeHHil, OTHOCAIMXCA K 06asoBoMy YPOBHIO M3yHCHHs HPEAMETa. DTa cucTema
3HaHMi TOJy4aeT ONpeenéHHOe TEOPEeTHYECKoe JOIOJHEHHS, TI03BOJISIOLIEE
OCO3HAHHO OCBOWTH CyIIECTBEHHO Oombimmii  00BEM (aKTOIOrHIECKOrOo
Marepuana. Tak, Ha yriyOn€HHOM ypOBHE M3yHEHMs MpeAMETa obecrieyeHa
B03MOKHOCTD 3HAUMTENBHOTO YyBenuueHus o0bEéMa 3HAHMA O XHMHUUCCKHX
J7leMeHTaX ¥ CBOMCTBaX MX COEJMHEHMH Ha OCHOBE PaCIIMPEHH: H yriyoneHus
TIpEeNCTaBICHUH O CTPOCHMH BEIIECTBA, XUMUYEeCKON CBS3M U 3aKOHOMEPHOCTAX
TIpOTeKaHUs PeaKiyi, paccMaTpUBAEMbIX C TOUKM 3PEHIA XAMUAYECKON KUHETHKH
¥ TepMoAMHaMUKK. VI3yyeHue TNEpHOAMYECKOro 3aKoHa M [TeproiuecKoi
cucTeMbl  XMMMUYECKMX ~ dJeMeHToB  Oasupyercs ~ Ha  COBPEMEHHBIX
KBAHTOBOMEXAHMUECKUX IMPEACTaBIEHUAX O CTPOCHHH aTOMa. Xumudeckas CBS3b
06 BICHSIETCS C TOUKHA 3PEHMS SHEPreTHIeCKMX M3MEHEHUH MPH e€ oOpa3zoBaHUU U
pa3pylIeHrH, a TaKKe ¢ TOUKH 3PEHUS MEXaHH3MOB eé obpazoBanus. M3ydenue
THTIOB  peakuuii  jomonmHsercs  GOPMHUPOBAHHEM mpescTaBleHui 00
INEKTPOXHUMHIECCKHX rpoleccax U 3JIeKTPOJIU3e pacruiaBoB M pacTBOpPOB BELIECTB.
B kypce opraHM4ecKod XMMHHU NPH pacCMOTPpEHNH peaKiMOHHON CIIOCOOHOCTH
coeMHEHUH yaensieTcs 0co0oe BHUMAaHUE BOIIPOCAM 06 37IeKTpoHHBIX 3 dexTax,
0 B3aMMHOM BJIMSHHUH aTOMOB B MOJIEKyJlaX U MeXaHM3MaX peakLui.

OcoBoe 3HaueHHe wHMeeT To, 4YTO Ha COJepkaHHe KypcoB XHMHAH
yIIyGNEHHOTO YPOBHS U3YYEHHUs VI KITaccoB ompe/eEHHOT0 mpouiist (TIaBHBIM
obpasoM Ha MX CTPYKTYpy M XapakTep JOTIONTHEHU# K oOwied CcucTeme
[PEIMETHBIX 3HAHMH) OKa3bIBAIOT BIUSIHUE CMENKHBIC npenMeTsl. Tak, HaIpuMep,
B COJIEPIKaHUM TpeAMeTa A KJIaccos XUMHKO-(pu3Hueckoro mpoduis 6ombIIoe
3paueHye OYAyT UMETh dJIEMEHTHI y4ebHOro marephana Io obmen xumuu. Ilpu
W3ydeHUU TpeIMeTa B JAHHOM Clyqae aKICHT 6ymeT crenaH Ha OOIIHOCTH
METOJIOB TIO3HAHMsI, 0OIIHOCT 3aKOHOB U T€OpUH B XUMUU M B ¢uzuKe: aTOMHO-
MOJIeKyJIipHas TeopHs (MoIeKylipHas TeopHsd B (usKKe), 3aKOHBI COXPaHEHMS
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Macchl M OHEPIHM, 3aKOHBI TEPMOJUHAMUKH, SIEKTPONM3a, MPEACTABICHII O
CTPOEHHH BEIIECTB U IpYyTroe.

B To e BpeMs B COJepKaHMM INpeaMera A  KIaccoB XMMFKO-
Guomorueckoro mpoduis GosblImil yaenbHbli Bec OyAeT MMeTh OpraHiuecKasd
xumusi. B 9TOM  ciydae MpENOCTABIAETCS ~BO3MOXHOCT Uit Oonee
0OCTOSTENLHOTO ~ PACCMOTPEHUS]  XMMHUYECKOM — OpraHu3anui — KICTKH  Kak
GHONOTMYECKOM CHCTEMbI, B COCTaB KOTOpOM BXOIAT, K IIpUMEpY, TaKue
CTPYKTypHble KOMIIOHEHTBI, KaKk JMIHIBI, O€NKH, YIJIEBOABI, HYKICHHOBBIC
KUCIOTH U Apyrue. IIpu 9TOM 3HaHMs O COCTaBe M CBOMCTBAX TnpefcTaBUTEIEH
OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB CIYXKaT OCHOBOH [ M3y9TeHHA
CYIIHOCTH TIpoLieccoB HOTOCHHTE3A, JIbIXaHHs, TTUIIEBAPEHUA.

B mrame (OpMHUPOBaHHS OCHOB Hay4HOTO MMPOBO33PCHHMA, OCBOCHUA
06IIeHayYHBIX METO/IOB MO3HAHMS U OMbITA MPAKTHYECKOT0 NPUMEHEHNA HAYYHBIX
3HaHWI W3ydeHHe TpeaMera «XuMHsA» Ha YriyOnEHHOM ypOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBSI3AX C Y4eOHBIMM IMpeiMeTaMH, BXOMAMMH B COCTaB
npeaMeTHBIX oOmacTed «EcTecTBeHHO-HAy4HBIC MPEAMETBIY, «MaremaTuka H
uHpopmaTrKa» U «PyCcCKuil A3BIK U TUTEPATYPay.

[Ipn u3ydeHun ydeOHOro TpeaMeTa «XHMHUA» Ha yriryOJ€HHOM YpOBHE
TaKKe, KAK HA yPOBHE OCHOBHOTO H CPEHETr0 00IIero ob6pasoBanus (Ha 6a30BOM
ypOBHe), 3aa4ell IepBOCTENeHHON 3HAYUMOCTH SBIACTCA dbopmMupoBaHie OCHOB
HayKd XUMHMM Kak oOJacTd COBPEMEHHOro €CTeCTBO3HAHHA, IPaKTUYECKON
eSITeNbHOCTY YeJI0BeKa H OJJHOTO U3 KOMIIOHEHTOB MUPOBOH KYyIbTYPEI. Perenue
5TOM 3anaud Ha yriiyOnéHHOM YpOBHE M3Yy4YeHMs MpeaMeTa npemnonaraeT
peaM3aliio TaKUX LeleH, Kak:

o (opMHpOBaHME MpEJCTABIEHUH: O MaTepUaIbHOM CIUHCTBE MHpa,
3aKOHOMEPHOCTSIX ¥ [03HABAEMOCTH ABJICHUM TIPHPOJIBI, O MECTE XMMUH B
CHOTeMe eCTEeCTBeHHLIX HAyK M eé Beldylledl pomd B o0ecreyeHuH
yCTOWYMBOrO  pa3BUTHMS ~ 4YeloBeyecTBa: B PCIICHUH npobiem
3KOIIOTMYECKOH, SHEPTeTHIECKON U NUIIeBOl 0e30I1aCHOCTH, B PasBUTHH
MeIMIMHBI, CO3JaHUH HOBBIX MaTePUalOB, HOBBIX MCTOYHUKOB SHEPIUH, B
obecriedeHUM PAIMOHAIBHOIO TPUPOOIIONb30BAHUA, B (bopMUpoBaHUU
MHPOBO33peHHMsl U OOl KyJbTypbl YeloBeKa, a TakkKe IKOJIOTHHCCKH
060CHOBAHHOIO OTHOIIEHHS K CBOEMY 3Z0POBBIO M TIPUPOTHOM CPEIE; -

e OCBOGHHE CHCTeMBI 3HAHHH, JeXalluX B OCHOBE XUMUYECKOH
COCTaBIIIONIEH eCTeCTBEHHO-HAYYHOM KapTHHBI MUpa: (yHIaMEHTATBHEIX
MOHSTUH, 3aKOHOB M TEOPUH XMMHUH, COBPEMCHHBIX IpEeACTAaBICHUNA O
CTPOGHMH BeleCTBA HA pasHBIX YPOBHAX — AaTOMHOM, HMOHHO-
MOJIEKY/IAPHOM, ~ HAJMOJICKyJISPHOM, O  TepPMOJAMHAMUYECKHX — H
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XMMHYECKOM PaBHOBECUH, PACTBOPAX M JUCTIEPCHBIX CHCTEMAX, 00 o0mux
Hay4HBIX PUHIMIAX XUMAYECKOT0 MPOU3BO/ICTEY,

o (opMHUpOBaHHE y 00yJaroIuXCs OCO3HAHHOTO ITOHUMAHUS
BOCTPeOOBAHHOCTH CHCTEMHBIX XHMHYCCKHX 3HAHUN JUIS OOBACHEHUs
KTIOYEBhIX MAeHl M mpobiieM COBPEMEHHON XUMHHM, [UIs 00BsACHEHUS U
[POrHO3UPOBAHS SBNECHUM, UMEIOIINX €CTECTBEHHO-HAYTHYIO IIPUPOLLY;
rPaMOTHOTO pelieHus podyeM, CBA3AHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHAJM3a M OLEHKH C MO3UIUI 3KOJIOTMYECKOl 6e30MacHOCTH MOCIeICTBIM
OBITOBOU H l'lpOHBBO,[[CTBGHHOﬁ JIeATeIbHOCTH YEIOBEKA, CBSI3AHHOU C
XUMWYECKUM  IIPOM3BOJACTBOM, HCIOJb30BaHWEM M nepepaboTKOM
BeIlleCTB;

o yrmybneHue IpEACTABICHHM O  HAydHBIX — METOAAX TTO3HAHU,
HEOOXOMMMBIX ISl TIPUOOpETeHUs yMEHHH OpHEHTHPOBATHECA B MHMPE
BEIleCTB W OOBSCHEHHWS XWMHUYECKHX SBICHHUH, HMEIOMUX MECTO B
[IPUpPOJIE, B IPAKTHYECKOU ASATEIBHOCTU 1 [IOBCE/IHEBHOM JKU3HH.

B miaHe peanu3allid [1€PBOOYEPENHBIX BOCIMTATENBHBIX M PAa3BUBAIOIIMX
(yHKIM 1[eT0CTHOW CHUCTEMBI CPEAHEro obmero oOpazoBaHUs MPH U3Y4ECHUH
npenMera «Xumus» Ha  yruyOnéHHOM  ypOBHE 0cobyi0  aKTyaJlbHOCTb
IprUoOPETAIOT TAKKE LENH H 3a/1a9H1, KaK:

e BOCIHUTAHWE YOEXKIEHHOCTH B MO3HABACMOCTH ABIIEHUN TIPUPOJIBI,
yBOXKEHMs K Mpolieccy TBOpYecTBa B 00JacT TEOPETHYECKUX WU
IPUKJIGIHBIX HMCCIEN0OBAHUH B XUMHUM, dopMHUpOBaHUE MHUPOBO33PEHU,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

o pa3BUTHE MOTHBalMM K OOYYEHMIO U TO3HAHHIO, CIIOCOOHOCTER K
CAMOKOHTpOIO M CaMOBOCIIMT@HHIO ~ Ha  OCHOBE  yCBOCHHA
001IeueI0BeYECKUX IEHHOCTEN;

e pa3sBHTHE II03HABRATEJILHEIX UHTEPECOB, UHTEIJIIEKTYyaJlbHBIX U TBOp‘IeCKHX
crioco6HOCTel  0bydaromuxcs, (opMupoBaHHE Y HHUX COSHATEILHOTO
OTHOLIEHHMS K CaMo00pa3oBaHMIO M HENPEPHIBHOMY 06pa3oBaHUIO Kak
YCIIOBUIO YCTIELIHOM po(ecCHOHANBHOHN U 0011IeCTBEHHOM JIeATEIbHOCTH,
OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3J0pPOBBIO H noTpeOHOCTH B
3710pOBOM 00pase KU3HH;

o (QopMHupOBaHME YMEHHH ¥ HaBBIKOB pasyMHOIO IPUPOIOIIONL30BAHNA,
pa3sBUTHE 3KOJIOTHIECKOH KYJIBTYPBL, nproGpeTeHye OIbITa 00IIeCTBEHHO-
T10JIE3HOM 3KOJIOTMYECKOU NeATEeTbHOCTH.

O61Iiee YMCIO0 9ACOB, MPEIyCMOTPEHHBIX JUld U3YUEHUST XUMUH Ha yriryOneHHOM
YpPOBHE CpPEIHETo obmiero oOpa3zoBaHus, COCTABIIAET 204 gacos: B 10 kmacce —
102 waca (3 yaca B Henemo), B 11 knacce — 102 gaca (3 yaca B HEZIEMIO).



COJIEP)KAHUE OB YYEHUA
10 KJIACC

OPTAHMYECKAS XUMUI
TeoperudyecKkue OCHOBBI OPraHAECKOll XHMHH.

[IpeqMeT ¥  3HAUYeHWE OPTraHMYEeCKOW  XMMHUHM, MPE/ICTABICHME O
MHOT006pa3HK OpraHuuecKuX COeMHEHNH.

DIeKTpOHHOE CTpPOEHHWE aToMa yriepoia: OCHOBHOC H BO30YKIEHHOE
cocTosiHMS. BaleHTHBIE BO3MOXHOCTH aroMa yriaepojga. Xumudeckas CBA3b B
OpraHM4ECKUX COCJMHEHMAX. THIIBI rubpuau3anuy  aTOMHBIX — opOuTanel
yrnepoaa. MexaHu3Mbl 00pa3oBaHUs KOBaJIeHTHOH CBs3U (OOMEHHBINM U TOHOPHO-
aKIenTopHbIi). Tumbl NepeKpblBaHMA ATOMHBIX opOuTaneif, 6- M T-CBA3M.
OpuHapHasi, [BOiHas U TPOHMHAas CBA3b. CriocoOsl paspsiBa CBsA3ed B MOJIEKyIax
opraHuyeckux BemecTs. I[IoHATHE O cBOGOZHOM pajuKaie, Hykneopuie H
snexTpoduie.

Teopust CTpoeHHs OPraHMYECKHX coenunenusi A.M. bytinepoBa H
COBpeMEHHbIE MPEACTABIECHHS O CTPYKTYPE MOJICKYJL. 3HaueHne TEOPUH CTPOCHUS
OpraHudYecKuxX coepuHeHui. MoleKynapHble U CTPYKTYpHBIC (hopMyIHI.
CrpykTypHble (GOpMyJbl pasIUYHBIX  BHIOB: pasBépHyTas, COKpaléHHad,
ckenerHass. Visomepus. Bumbl HW30Mepud: CTIPYKTYpHas, MPOCTPAaHCTBEHHAML.
DnekTpoHHble d3QOEKTH B MOJIEKYJIaX OPraHuecKUX coelMHeHu# (MHIYKTUBHbIH
¥ Me30MepHBI 3P HEKTHI). :

I[Ipencrapienrie 0 KiIacCHMpUKALUK OPraHMYeCKHUX BEILICCTB. [Tonatue o
dyHKuHOHATBHOM Tpynme. ['omosorns. I'oMonornieckie psbl. CucremMaru4eckas
HOMEHKJIATypa OpPraHMYecKUX COeIMHEHUH (IUPAC) u TpuBHaJbHbIE HA3BaHUA
OT/IENTBHBIX MPECTaBUTENEH.

OcobenHoct ¥ KmaccubUKAIMs OPTraHMYecKHX peakiud. OKHUCIHTETbHO-
BOCCTAHOBUTEILHBIE PEAKIIUM B OPTaHUYECKON XUMHH.

DKCIepUMEHTAIBHBIE METO[bl M3y4YeHHs BEIICCTB M HX MpeBpalleHIH:
03HAKOMIIEHHE C O0OpaslaMi OpraHMYeCKWX BeIeCTB W MarepualaMu Ha HX
OCHOBE, OMBITHl 110 HPEBPAIEHHIO OPraHWYECKHX BEWIECTB MPU HArPEBaHHH
(1u1aBieHne, OOYIIMBAaHME M TOPEHHE), KOHCTpyMpOBaHHME Mojieneil MOJIEKYI
OpraHU4ecKHUX BeIIeCTB.

YrieBoaopoabl.

Auikaubr. [OMOTOrMUecKyil psj alkaHoB, oOmas (hopmyIa, HOMEHKIaTypa u
p30MepHsl. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHME MOJICKYT AIIKaHOB, Sp’-
rubpUaM3alys aTOMHBIX OpOHWTaleHd yriepoja, G-CBA3b. dusnyecKre CBONCTBA
allKaHOB.



XuMHueckide CBOMCTBA alKaHOB: peaklMd 3aMelleHusd, U30Mepu3allni,
JeTUApUPOBAHMS, [IMKIU3AIMH, [IUPOIA3a, KPEKHHIa, TOPEHIA. [IpencraBieHue o
MeXaHU3Me peakiuii paJuKalbHOTO 3aMEIICHIS.

Haxoxnenue B mpupoje. CriocoObl nomyyeHns ¥ NPUMEHEHNUE ATIKAHOB.

[uxnoankansl. O61as popmyia, HOMEHKIATypa 1 U30MEPHA. OcobeHHOCTH
CTpOEHMSI M XHUMHYECKHMX CBOWCTB MalbIX (LIMKJIONpOTIaH, IUKIoOyTaH) u
06bIYHBIX (LMKIIONEHTaH, UKIOreKCaH) HUKI0aIKaHOB. CriocoObl TIOIYy4YEHHUS U
IpYMEHEHNE UKI0ATKaHOB.

Ankerbl. [OMOIOTHYECKUil pAf ATKEHOB, 00mas (GopMyna, HOMEHKIATypa.
DeKTpOHHOE W  IIPOCTPAHCTBEHHOE CTPOGHME MOJCKYJ — AJKCHOB, sp’-
rubpuausalysi aTOMHBIX opOuTaned yriepona, G- M 7-CBA3H. CtpykTypHas H
reomeTpudeckas (1uc-TpaHc-) H3omepus. DuU3MIECKHC CBOMCTBa aJIKEHOB.
XuMUuecKre CBOMCTBA: peaKiMd MPUCOEJUHEHHUs, 3aMEUIEHHUs B O-MOJOXKEHHE
IpU JBOMHOW CBA3M, MOJMMEPU3ALUU W OKHCICHHSA. [IpaBuio MapKOBHUKOBA.
KadecTBEHHbIE pEaKIUy Ha JBOWHYIO CBA3b. Crioco0bl TIOJlydeHusl ¥ NMPUMEHECHHE
AJIKCHOB.

Ankanvensl. Kimaccubukaimsi ankagueHoB (CONpskEHHbIE, H30IMPOBAHHBIC,
kymynupoeantvie). OCOGEHHOCTH SNEKTPOHHOTO CTPOCHHSA M XMMUICCKHX CBOWCTB
CONPSKEHHBIX ~ OMeHoB, 1,2- H 1,4-ipucoenunenne.  [lomamepusanns
COTIPSIKEHHBIX [ieHOB. Crioco0bl OTyYeHHs ¥ IPUMEHCHHE ATKaHCHOB.

AJKiHbL. T OMOJOTHYECKUH PAJl AlKHHOB, 06wmas (popMya, HOMEHKIATYpa U
u30MepHs. DIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKUHOB, sp-
rubpuIM3anys aTOMHBIX opOuTaneil yriepona. duznyeckre CBONCTBA AJTKUHOB.
XuMudecKkde  CBOWCTBA:  peaKudyd  TNPUCOeJUHEHWsA,  AUMEepU3aluh 1
TpUMEpH3AIINH, OKKCIEHHs. KUCIOTHbIE CBOMCTBA AJIKWHOB, UMEIOIIMX KOHILIEBYIO
TpoliHytO CBsA3b. KauecTBEeHHbIE pEAKIMH Ha TpoiiHyIo cBs3b. CHOCOOBI MOy deHH
Y IIPUMCHCHHUC alIKHHOB.

Apomarudeckye yTrieBOJOPO/b] (apenni). I'oMonmoruyeckuil psji apeHoB,
obmas Gopmyia, HOMEHKIATypa ¥ H30MEPUL. DIeKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHe MOJEeKyJbl OeH3oJa. ®usnueckue cBoWcTBA apeHOoB. XHUMHYECKHE
CcBOMCTRA 6EH3071a ¥ €0 TOMOJIOTOB: PEaKIUU 3aMelleHus B OeH30/IbHOM KOMIBIE 1
YIIIEBOJOPOJHOM pajyKaje, PeaKiliy NPUCOSAUHCHUA, OKMCICHHUE rOMOJIOTOB
Gernsona. IlpeacraBieHue 00 OPUEHTHPYIOIIEM NEeWCTBUM 3aMecCTUTENEeH B
GeH30IbHOM KOJIbIIE Ha TMpUMeEpe alKWJbHBIX pPaJHuKaJIOB, KapOOKCHIIBHOM,
TUPOKCHIBHON, aMHHO- M HHUTPOTPYIIEI, aTOMOB TalloOreHOB. OcobeHHOCTH
XIMHYECKHX CBOMCTB ctupoja. [lonumepusarus CTUpPOJIA. CnocoObl mony4eHus 1
IpYUMEHEHNe apOMaTUYECKUX YITIeBOJOPOIOB.

Ipuponuslit ras. IlomyTHele HeQTsHBIE Ta3bl. HedTs U €€ IIPOMCXOXKIECHHE.
KaMmeHHBIHA yrolb U TIPOAYKTEI €ro MepepaboTKH. Crioco6sl TiepepaboTky HeTH:



reperoHka, KpeKWHT (TepMUYECKHid, KaTAIUTHYECKAH), PUPOPMHUHT, MHPOIIH3.
[IpoayKTh! NlepepaboTKi HedTH, MX IPUMEHEHHE B IIPOMBIIIICHHOCTH 1 B ObITY.

[eHeTHYecKas CBSI3b MEXy Pa3IMYHBIMK KIacCaMH yTriIeBOIOPO/OB.

DNEKTPOHHOE CTPOSHUE TaJOTeHIPOU3BOIHBIX YIICBOMOPOAOB. Peaxuun
3aMeIleHHsl TaJoreHa Ha THAPOKCOTrpYMIy, HUTPOrpymnimy, INHaHOTPYIILY,
amuHorpynmy. JleficTBiHe Ha TaJOreHIPOM3BOIHBIE BOLHOIO MW  CIHPTOBOTO
pacTBopa mEnour. B3aumozelicTBUE NUIalOreHalkaHoB ¢ MArHUEM i ITTHKOM.
[TousTue 0 METAIJIOOPTaHUYECKUX COeTUHEHHX. Vcrnionp30BaHue
ra7OTeHIPONU3BOMHBIX yIIEBOJIOPOAOB B OBITY, TEXHHKE M IpU  CHHTE3C
OpraHMu4YeCcKUX BEIIECTB. ,

DKCIIepUMEHTANBHbIE METOJBI M3Yy4eHMd BCIISCTB M MX TpeBpaLleHHU:
p3ydeHne (pU3NIeCKHX CBOMCTB YTIIEBONIOPOIOB (pacTBOPUMOCTH), KaueCTBEHHBIX
peakiuii yriaeBoJOpOOB PasIMYHBIX KIAacCoB (o6ecuBeuriBaHre OpOMHOH MK
MOIHOW BOJBI, PACTBOpa NMepMaHraHaTa Kaius, B3aHMOJIEHCTBME alCTWICHA C
aMMHUauHbBIM pacTBopoM okcupa cepebpa(l)), KauecTBEHHOS oOHapyXeHue
yriaepoja ¥ BOAOPOJA B OPraHMYECKMX BEIIECTBaX, MOJTYICHHC STHIIEHA WU
M3yyeHHe ero CBOWCTB, O3HAKOMICHHE C KOJIICKIMAMH «Hebte» 1 «Yrompy, C
obpasuamy IUIACTMACC, KaydyKOB M PE3WHbI, MOJCIMPOBAHNC MOJIEKYI
YIIIEBOJOPOIOB U IalOTeHIIPOU3BOAHBIX yIIEBOAOPOIOB.

Kuciopoacoaepanige opranndeckue coeiHHeH s, )

IIpenenbHBlE OMHOATOMHBIE CIIUPTHI. CtpoeHue MoJjeKysl (Ha TpHUMEpe
MeTaHoNa ¥ OdTaHona). I'oMomormdeckuil psan, obuwias dopmynia, U30MEpHd,
HoMeHKnaTypa ® Kiaccupukaius. PU3HUECKHE CBOMCTBa  IPEIENbHbIX
OHOATOMHBIX CIIMPTOB. BOXOpOIHBIE CBS3M MEXKTY MOJCKyIaMH CIHPTOB.
XuMUUecKHe CBOMCTBA: peakUyy 3aMelleHus, JAeruapaTalyy, OKHCICHU,
B3auMOJeiCTBME C  OpTaHMYeCKMMH W HEOPraHMYeCKUMH  KHCIIOTaMH.
KauyecTBeHHas peakius Ha OqHOATOMHEIE CITUPTHI. ﬂeﬁCTBHC 3TaHOJIa U METAHOJIA
Ha opraEusm uenoBeka. CrocoObl mony4eHus W NPUMEHEHME OJIHOATOMHBIX
CIIPTOB.

I[Ipoctbie a(Uphl, HOMEHKIATYPa W U30MEPHAL. OcoOeHHOCTH (PU3UIECKUX U
XUMHUYECKUX CBOWCTB. '

MHOroaToMHbI€ CIUPTHl — ITHJIEHIJIUKONL W TIIHALCPHH. dusuyeckue U
XUMAUIECKHe CBOWCTBA: PEaKIMy 3aMelleHus, B3auMOJIeHCTBHE C OPraHMIeCkIMHU
¥ HEOpPraHMYEeCKAMH KHCJIOTaMH, KadeCTBEHHas peaKiusd Ha MHOT02TOMHBIE
crmpThl. [IpencTaBieHre O MEXaHU3ME peakiuii HyKIeo(QUIbHOTO 3aMEIICHU.
JleificTBrie Ha OpraHW3M 4eJIOBEKa. Croco6pl TOJy4YeHUs] M TMPUMEHCHHE
MHOI0aTOMHBIX CITHPTOB.

®enos. CTpoeHHE MOJIEKY/Ibl, B3aWMHOE BIMAHHE THAPOKCOrPYIIELI U
GersonpHOro sapa. Musmyeckue CBOHCTBA (EHONIA. OcoOEeHHOCTH XUMHYECKUX



cBoitcTB (eHoma. KauecTBeHHbIE peaKInH Ha denon. TokcHuHOCTH (eHONA.
Crioco6sI [ONydeHus U IpEMeHeHuUe (GeHoa. denondhopManbIeTHAHAsA CMOTIA.

KapGoHUIIbHBIE COSIMHEHMs. — albJeTU/IbI ¥ KETOHDL. DEeKTPOHHOE CTPOCHUE
KapOOHMIbHOM TPYNIBL. ['0MONOrHYECKUe Psijbl albACTHI0B 1 KETOHOB, 00w1as
hopMysia, MzoMepusi M HOMeHKiIarypa. Dusuteckue CBOJCTBA albJETU/I0B MU
KeTOHOB.  XHWMHWYeCKHe CBOWCTBAa  QlbJETMIOB M KETOHOB:  PCaKIMH
npucoeuHenust. OKUCIEHNE AlbIerH/I0B, KaYeCTBEHHBIC PEAKIMM Ha aJTbJIeTUbI.
CriocoGbl TONTyueHus U IPUMEHeHHe albJIeru10B 1 KETOHOB.

O7IHOOCHOBHBIE TIPEIEeNbHbIE KapOOHOBBIE KHCIIOTHL. OcoOeHHOCTH CTPOCHHS
MOIIEKYT KapOOHOBBIX KUCIIOT. Mi3oMepus 1 HOMEHKIATypa. du3uyeckue CBOMCTBA
OIHOOCHOBHBIX TpEIENbHBIX KapOOHOBBIX KHUCIOT. BOIOpPOZHBIC CBIAZH MENIY
MOJIEKyJIaMi KapOOHOBBIX KHCIOT. XMMUYECKHE CBOHCTBA: KUCIOTHBIC CBOICTBA,
peakius 3TepUUKALMK, PeaKUuu C YydacTHEM YIJIEBOZOPOHOTO  pajiiKaa,
OcoGEeHHOCTH CBOWCTB MypaBbuHOW KucinoTel. [lomATHe O HPOM3BOMHBIX
KapGOHOBBIX KHCIOT — CIOKHBIX d(Hpax. MHoroo6pasue KapOOHOBBIX KHCIIOT.
OcOBEHHOCTH CBOWCTB HEIpeIeNbHBIX W apOMAaTHYECKUX KapOOHOBBIX KHCIOT,
[AKapOOHOBBIX KHCJIOT, THIAPOKCHKAPOOHOBBIX KHUCIIOT. IIpecTaBUTENM BbICIIUX
KapOOHOBBIX KUCIIOT: CTEapUHOBas, MAIbMUTHHOBAL, OJICHHOBAM, NUHONEBAA,
nunonenosas Kuciotst, CrocoGbl OMydeHs i pUMeHeHHe KapOOHOBBIX KUCIIOT.

Cnosxuble >¢upbl. [oMonorndeckut psii, o0mas dopmyna, U3OMEpUS U
HOMeHK/IaTypa. (PU3MUecKHe M XUMHUYECKHEe CBOWCTBA: THAPOJIHM3 B KUCIION |
[IIEJIOYHOM CpeliE.

Kuper. Ctpoerue, Guznueckie U XMMUICCKIC CBOMCTBA KUPOB: TMIPOJIU3 B
KUCIIOl ¥ menouHoi cpene. OCOOEHHOCTH CBOUCTB XKHPOB, COACPKAIIMX OCTATKH
HeTpe/IebHBIX XKUPHBIX KUCIOT. JKUPBI B IPHPO/E. .

MBI KaK CONM BBICIIMX KapOOHOBBIX KUCIOT, UX MOIOIIee eHCTBHE.

O61mas XapakTepUCTHKA YITIEROI0B. Knaccudukanys yrieBomaoB (MOHO-, -
W momMcaxapuiel). MoHOcaxapH/bl: TJOK03a, (pyKTO3a, ramaKrosa, pubo3a,
nesokcupr6o3a. DusMdeckre CBONCTBA U HAXOXICHHE B IIPUPOAC. @DOTOCHHTES.
XyUMHUEecKUe CBOMCTRA IIIFOKO3bI: PeakiMu ¢ y4acTHeM CIIMPTOBBIX U aNbIeTIHOM
rpyII, CIMPTOBOE M MOJIOYHOKHMCIOE OpoXeHHe. [IpuMeHeHHe TIJIOKO3bI, €€
3HAYCHWE B JKM3HEAESTeIBHOCTH opranusMa. Jlucaxapuipl: caxaposa, MalbTo3a 1
1aKTo3a. BoccTaHaBIMBAIOINME U HEBOCCTAHABIMBAIOIIME AUCAXAPHIIBL. I'upponus
nucaxapunos. HaxoxaeHnue B PUPOJIE U HPUMEHCHHE. [Tonucaxapuasl: Kpaxma,
IIMKOFeH M memmoiosa. CTpoeHre MaKpoMOJeKysl Kpaxmana, TIMKOTeHa H
nesmoo3sl, Pu3pyeckue CBOMCTBA Kpaxmaja W IEJLTONO3BI. XuMu4ecKue
cBOMCTBA Kpaxmaja: THApOJIH3, KayecTBEHHas peakiud ¢ HOAOM. XumudecKkue
CBOMCTBA IE/IMIONO03bI: THAPONU3, MONydeHue dGUpOB LEITHOI03EL. [Tousitue 00
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO32, areTaTHLIN WENK).



JKCIIEpAMEHTANBHBIE METOABl H3y4eHHs BOLICCTB M MX NpeBpalleHU:
PacTBOPMMOCTD Pa3jINYHBIX CIIUPTOB B BOAE, B3aMMO/IEMCTBUE ITAHOJIA C HATPUEM,
OKHCJICHHE STUJIOBOTO CIIMPTA B albJETH]] HA pacKal€HHOH MeITHOU TMPOBOJIOKE,
OKWCJIEHHE STHIOBOTO CIIHPTA JMXPOMATOM Kajus (BO3MOXHO HCIIOJIB30BAHUE
BHIEOMATEpHANIOB), KadeCTBEHHBIC PEaKlMH Ha albICrHIIbI (c THOPOKCHIIOM
nuammuHcepebpa(l) ¥ THAPOKCHAOM menu(Il)), peakuust raULEepuHA C
rugpoxcugom Meau(ll), xummdeckue CBOWCTBA PAcTBOpa YKCYCHOM KMCIIOTBI,
B3aUMOJIeliCTBME PAacTBOpa IIIFOKO3bl C T'MIPOKCHIOM menu(Il), B3aumozencTBUE
Kpaxmaja ¢ MOJIOM, pelleHHe SKCIePUMEHTAIBHbIX 3a/at 10 teMaM «CrupThl U
denob», «KapOboHOBBIC KMCIIOTHI. CnosxHbie 3QUPBD).

A3oTcojepKamne OpranuvecKue coeInHeHHs.

AMUHBI — OpraHpYecKue IPOU3BOJHBIE aMMUaKa. Knaccudukanups aMAHOB:
anmudaTHueckue U apOMATHYECKHe; IIEPBHYHBIC, BTOPHUIHBIC H TpEeTUYHbIE.
Crpoenue MoJeky, obmas ¢opmyia, H30MEpUs, HOMCHKIATYpa U (busnuecKue
cBoilicTBa. XMMHUYECKOe CBOMCTBA aTU(aTHIECKUX AMHUHOB: OCHOBHBIC CBOMCTBA,
aNKAIMPOBAHKE, B3aMMOJEHCTBUE NEPBAYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Coim anKuIaMMOHMS.

AHWIMH — T[IPeICTaBUTENbL aMHUHOB apOMaTH4eCcKoro psija. Ctpoenue
aHWIMHA. B3auMHOe BIMSHHE TPYIII aTOMOB B MOJICKYJIC aHWIMHA. OcoOeHHocTH
KUMHWYECKUX CBOUCTB aHmnuHa. KadecTBeHHBIE peakIuu Ha aHHWIIMH. Crioco6bl
[MOJydeHHs ¥ NPUMEHEHHE anu(paTHIecKuX aMHUHOB. [TonydeHue aHHIMHA W3
HUTPOOEH301a.

Amunokucnotsl. Homernknarypa u usomepus. OT/ienbHbIE TIPEICTABUTECIH 0.~
AMUHOKMCIOT, TIWIWH, anaHud. ~ (Duspdeckue CBOHMCTBA ~ AMHHOKUCJIOT.
XyMHdeckue  CBOMCTBA AMMHOKHCIOT —KaK  amM(bOTepHBIX  OpPTraHHICCKHMX
COeNMHEHMIA, peakuus IMOJMKOHAEHC A, obpasoBaHie IENTUIHON CBA3H.
Buonoruyeckoe 3HaueHUe aMUHOKHUCIIOT. CuHTe3 U TUOAPOJIN3 NEIITHI0B.

Benku Kak NpUpoaHble moiuMepbl. [lepBudHas, BTOpHYHAL W TPETHIHAA
cTpykTypa GenkoB. XWUMHUYECKHE CBOKCTBA OenKoB: THIPOJIHU3, IeHATypalus,
KaueCcTBEHHbIE peakliy Ha OeNKH. '

JKCTIepUMEHTAIIBHBIE METOJbl M3YyHJeHMs BEIECTB H HX TIpeBpaLLeHHH:
pacTBopeHHe 0elKOB B BOIE, ACHATYpallds OeJKOB IPH HarpeBaHWH, IBETHBIC
peaknuu Ha Oesku, pelIeHHe OKCICPUMEHTANBHBIX 3ajad MO TeMaM
«A3zoTconepkaline OpraHMYecKue  COCIAUHEHMs» U «Pacmo3HaBaHue
OpraHUYeCKHX COeTMHEeHUI.

BbIcOKOMOJIEKYJ/ISIPHBIE COeITHHECHHS.

OCHOBHBIE TIOHSATHS XMMHUHU BBICOKOMOJIEKYJIAPHBIX COeIMHEeHNI: MOHOMED,
roJMMep, CTPYKTypHOE 3BEHO, CTENeHb TOJMMEpH3aliH, CpeIHisd MOJTeKyJIApHas



macca. OCHOBHBIE METOIBbl CHHTE3a BBICOKOMOJICKYIIIPHBIX COEIUHEHUN —
HOJNIMMEPU3aLIUS U MOTMKOH/ICHCATIH.

[lommMepHble Matepuanbl. [lrmacTMacchl (MONMMATHIIEH, TIOJUNPOIWIIEH,
MOJMBUHUIXIOPUA, TIOJTHACTHPOJ, MOTMMETHIMETAaKpUIIaT, ITOTUTKapOOHATEI,
nomusTHIeHTepedTaNar). Y THIH3alHMs U [epepaboTKa MIIaCTHKA.

DacToOMepHl: HaTypalbHbIM  Kaydyk, CHHTETUYECKHE KaydyKu
(6yTasMeHOBBIH, XJOPONPEHOBBIH, M30IPEHOBBIN) U CHIMKOHBL. Pe3nHa.

BoJOKHA: HATypanbHble (XJIOIOK, IIepCTh, UIENK), HCKYCCTBEHHBIC (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTeTUYecKue (KanpoH 1 JIaBcaH).

ITonumepsl CIIeI[MaJIbHOTO Ha3HA4YEHHUs (Teduion, KeBJap,
3IIEKTPOTIPOBO/ISLIE TIONMMEpBI, OHopa3aracMbie [I0JTUMEPBI).

JKCIepUMEHTAIBHbIE METOIbl H3y4eHHMs BEIIECTB M HX TIpeBpalleHU:
03HAKOMIIEHHE ¢ 06pa3iaMu PUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, MIIACTMACC,
Kay4yKoB, peLICHHE OSKCIIEPUMEHTANbHBIX 3a7ad MO  TeMe «Pacrno3HaBaHue
[JIACTMACC ¥ BOJOKOH».

PacuérHele 3a1a4.

HaxosxaeHue MOJeKyIapHO# (opMylbl OpPraHMYecKoro COSAUHEHHA IO
MACCOBBIM JOJSIM  DJIEMEHTOB, BXOIAIIMX B €ro COCTas, HaXOXICHHC
MOJIEKYIApHON (OPMYJIBI OpraHMYecKoro COCAMHCHMA TIO Macce (00BEMY)
IIPOLYKTOB CrOpaHMs, IO KOIMYECTBY BCIICCTBA (macce, 00bEMY) MPOIYKTOB
peaKuud W/HIH HCXOIHBIX BELIECTB, YCTAHOBICHUE CTPYKTYpHOH (GopMyIIbl
OpraHWYEeCKOro BEIIeCTBA Ha OCHOBE €ro XMMMHYECKHX CBOWCTB MJIM CIOCOOOB
[OTy4eHus], ONpeseleHne JIOJM BBIXO/A NMPOAYKTa PeaKiyu OT TEOPETUYECKH
BO3MOXHOTO.

MexTipeIMETHBIE CBSI3H.

Peanu3aiis MeXIIPEAMETHBIX CBA3€EH IIPU U3yIECHUN OpraHuvecKor XMMHUH B
10 kaacce OCYIIECTRISETCS Uepe3 WCIOB30BAHME Kak OOIMIMX eCTECTBEHHO-
HAyYHBIX TOHATHH, TaKk H MOHSTUI, TPUHATHIX B OTHCIBHBIX MpPeAMETax
eCTECTBEHHO-HAy4YHOT'0 IMKIIA.

Obmue ecTecTBEHHO-HAYyYHbIE TTOHATUSA: ABJICHHC, Hay4YHbIH (aKT, TAI0Te3a,
Teopus, 3aKOH, QHaNU3, CHHTES, xnaccuukamys, HaOmoneHHe, HM3MEPEHUE,
5KCIIEPUMEHT, MOJiellb, MOJCIHPOBAHME.

dusuka: Marepusi, aTroM, OJIEKTPOH, TIPOTOH, HEWTPOH, MOJIEKYIa,
SHepreTUYeCKUi YpOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHoe COCTOSHHE
BellecTBa, (pM3MYECKHe BEMUMHBI, EIMHHIBI H3MEPeHHA, CKOPOCTD, SHEprus,
Macca.

Buosiorus: KJIeTKa, OpraHusM, 3SKOCHCTEMA, 6uocepa, MeTaboOIU3M,
HACJIe[ICTBEHHOCTh, aBTOTPO(HbBIA U reTepoTpodHBIM TUIl MHTaHU, OposxeHue,



hoTocuHTe3, [bIXaHWe, O€NKH, YIIEBOMBI, JKHUPbI, HYKICHHOBBIC KHCIOTRL,

(hepMeHTHI.
["eorpadusi: mone3Hple UCKOMIaeMBbl€, TOTLIUBO.
TexHOJOrMs: TMIIEBbIE MPOMYKTbl, OCHOBBI pPAlMOHATBHOTO ITMTAHHA,

MOIOIIHE CPeCTBa, MaTCPpUaAJIbI U3 UCKYCCTBEHHBIX H CHHTETHYECKHUX BOJIOKOH.



TUIAHUPYEMBIE PE3VJIbTATBI OCBOEHMS ITPOI'PAMMBI 11O XUMHWHN
HA VTJIYBJIEHHOM YPOBHE CPEJITHEI'O OBILIEI'O ObPA3OBAHMA

JMYHOCTHBIE PE3YJIbTATHI

B COOTBETCTBMHM C CHUCTEMHO-JESTEIbHOCTHBIM TOAXOAOM B CTPYKTYpE
IMYHOCTHBIX PE3yJHTATOB OCBOGHHMs TpeaMera «XWHMHs» Ha YPOBHE CPEIHETO
obmero 06pa3oBaHMs BHIICNEHBl CIEAYIOLIME COCTABJLIONIME:  OCO3HAHHC
0GYJarOIUMKCSL  POCCHICKOM PaIaHCKOH —MICHTUIHOCTH; TOTOBHOCTH K
CaMOpAa3BUTHIO, CAMOCTOSTEIPHOCTH U CAMOONIPEICNICHHI0; HAMMYHE MOTHBAINA K
00yueHHI0; TOTOBHOCTh M CIIOCOOHOCTH 00y4aOIUXCs PYKOBOACTBOBATHCS
NPUHATHIMA B OOIIECTBE MpaBWIaMd M HOpPMAaMM TIOBEJICHUS,  HATMHHC
IIPaBOCO3HAHMS, IKOJIOTUYECKON KYJIbTYPBI, CrOCOOHOCTH CTaBUTh LIENIA U CTPQUTH
YKU3HCHHBIE TUIAHBI.

JIngHOCTHBIE pPe3yJbTAaThl OCBOGHMA TpeaMeTa «XHUMHM)  OTPaXKaroT
chOpMHUPOBAHHOCTH OIBITA TO3HABATENBHOH H IPaKTUIECKON [JesITeIbHOCTH
00y4aroIuxcs B IpoLecce peanusanun 00pa3oBaTeIbHON e TeTbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS MpenMeTa «XUMHA» — OTPakKaioT
c(OPMHPOBAHHOCTS OIBITA TIO3HABATEIBHOM M NPaKTHYECKOW JeATeTTbHOCTH
00y4arolyxcsl B Ipoliecce peanusannu 06pa3oBaTeIbHON JEATENBHOCTH, B TOM
qHCIie B YaCTH:

1) rpaskIaHCKOr0 BOCIUTAHHUSA:

0CO3HAHUA 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB 00s13aHHOCTEH,
yBaKEHUs K 3aKOHY U IMPaBONOPAZIKY,

MpeiCTaBIeHAsT O CONMANBHBIX HOPMax M TpaBHiaX MEHKITMTHOCTHRIX
OTHOIIIEHUHN B KOJIJIEKTHBE,

FOTOBHOCTM K COBMECTHOM TBOpPYECKON [EATeIIbHOCTA IIpH CO3/aHHA
yueOHBIX TPOEKTOB, PEIICHHH y4eOHBIX H IMO3HABATCNbHBIX 3alad, BBITTOJTHEHUN
XMMHUYECKUX IKCIIEPUMEHTOB]

CIIOCOOHOCTH TOHMMATh M TPHHAMATh MOTHBBI, HaMEpPEHHMs, JOTUKY WU
apryMeHTBI IPYTUX IIPU aHAM3e PasIniHbIX BHIOB y4eOHOU AesATENbHOCTH;

2) NaTPHOTHYECKOr0o BOCIIHTAHMSI:

IeHHOCTHOrO OTHOIIEHMS K WCTOPMYECKOMY U HAyqHOMY HACIEHIO
OTEUECTBEHHOU XUMUH, ‘

yBaKEHHs K TPOLECCY TBOpYECTBA B OONACTH TEOPMH M IPAKTHHECKOrO
NPUIOXKEHUs XMMHH, OCO3HAHMS TOrO, 4YTO JIaHHBIE HAYKM €CThb pesylbpTat
JUIATENbHBIX ~ HAOMIONEHHM, KPONOTIMBBIX — OKCIEPHMEHTANBHBIX  IIOHCKOB,
MTOCTOSHHOI'O TPpYy/a Y4EHBIX M IPAKTHKOB;



WHTEpeca ¥ T03HABAaTEIbHBIX MOTHMBOB B IOJIYYE€HHUH H TOCIEAYIOIIEM
aHanmM3e WHGOPMAIMK O NMEPENOBBIX AOCTHXEHUSIX COBPEMEHHON OTEUeCTBEHHOH
XVMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHS:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOTO MOBE/ICHHS;

criocOOHOCTH OLIEHMBATh CUTYAllMH, CBA3aHHbIE C XMMWYECKUMHU SBJICHUAMH,
¥ TIPMHUMATh OCO3HAHHbIE PElleHHUs, OPUEHTUPYSICh Ha MOPabHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

FOTOBHOCTH OICHMBATh CBOE IOBEIEHHE M TOCTYIKH CBOUX TOBapHIIEH C
[T03ULHIl HPABCTBEHHBIX U TPABOBBIX HOPM M C y4&TOM OCO3HAHMS MOCHEACTBUH
TIOCTYIIKOB;

4) popmupoBaHHA KYJAbTYPbI 310POBbSI:

MOHMMAaHMs ILeHHOcTeH 370poBoro W OesomacHoro obpasa JKHU3HH,
Heo6XOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (HM3UYECKOMY U
MICUXUYECKOMY 3/0POBbIO;

cOGIIOIeHNsT TIpaBH Oe30macHoro o0palieHHs C BellecTBamH B OBITY,
I0BCEIHEBHOM XHU3HU, B TPYA0BOH J1€ATEIHHOCTH;

TIOHMMAaHUs IEHHOCTH TMpPaBWJl MHAMBUAYAlbHOTO M  KOJUIEKTHBHOIO
6e30MaCcHOrO TOBEICHUS B CUTYAIMAX, YTPOKAIOLIMX 30POBBIO M XKU3HHU JIIOJEH;

0CO3HAHMS TIOCIEACTBUAN M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpeOieHus
aJIKOTO0JIsl, HAPKOTUKOB, KypeHHs);

5) Tpya10BOro BOCIIHTAHMS:

KOMMYHMKATHBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIEN0BATENbCKOH
NEeATeTPHOCTH, OOIIECTBEHHO TIOJIE3HOHM, TBOPYECKOHM M JAPYTMX BHIAX
NesITeTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE yd4acTHE B PpELICHWH MPaKTUYECKUX 3ajad
CoLMaNbHOM HATIPABIIEHHOCTH (B PAMKAX CBOETO KITacca, IIKOJIBI);

HHTepeca K MPaKTHYECKOMY M3ydeHHMIO Npodeccuil pasiiMiHoro poaa, B ToM
YuClle Ha OCHOBE IIPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUH;

yBa)KeHHs K TPYILy, JIEOSIM Tpy/ia U pe3ylbTaraM TpyI0BOHU ACATENbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHAYalbHOM TpPacKTOPHU
oGpasopanus, Oyayiedl Npoeccuu ¥ peanusali COOCTBEHHBIX JKU3HCHHBIX
[UIAHOB C YYETOM JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHHM, MHTEPECOB U
noTpeOHOCTe! 0011ECTBA;

6) 3KOJIOTUYECKOro BOCNUTAHHA:

9KOJIOTMYECKH 11eJ1eco00pa3Horo OTHOIIEHHMs K IPUpo/ie KaK HCTOTHHKY
CYIECTBOBaHUS XKU3HU Ha 3eMIIE;

TOHUMAHMS TIJI00ATPHOTO XapaKTepa JKOJIOTHYECKHMX TpobieMm, BITASTHHS
SKOHOMHUYECKHX TIPOLIECCOB Ha COCTOSIHUE MPUPOIHOM U COLMANTBHOMN CPeJIBI;



0CO3HAHUS HEOOXOIMMOCTH HCIONb30BaHUS JOCTHXKEHHM XUMHUU IS
pellieHus BOIIPOCOB PAl[MOHANBHOTO MPUPOTIOTIONB30BAHM, '

AKTUBHOTO HENPHATHS JAEHCTBUMA, MPUHOCAIINX BPe/ OKpYy’KaroIen
IIPUPOIHON Cpeie, yMEHHs IMPOTHO3UPOBATH HeOIaronpusTHbIE JKOJIOrMYCCKHE
[OCIIe/ICTBHS MPEANPHHIMAEMbIX ACHCTBAN 1 IPEJ0TBPALIaTh UX;

HaJIWYUS PA3BUTOTO SKOJIOIMYECKOTO MBIIIICHMS, 9KOJIOMMYECKON KYIBTYPBI,
OIIBITa JIeATEIbHOCTH 9KOJIOTMIECKOM HarpaBJICHHOCTH, yMEHHS
PYKOBOJICTBOBaTbCS MMH B MO3HABAaTENbHOM, KOMMYHHMKATMBHON M COLMAIbHOM
paKTHKe, CIOCOOHOCTM M YMEHHMs aKkTHUBHO MPOTHBOCTOATE WI€0JIOTUH
xemohobuu;

7) HeHHOCTH HAYYHOr'0 MO3HAHHS:

MHUPOBO33PEHHUsI, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3sBUTHS
HayKH U 00IeCTBEHHOM NMPAKTHKH,

MOHMMaHHUs CHeNUdUKE XWMHM Kak HayKu, OCO3HAHMA €€ poid B
(hOpPMMPOBaHMK PALMOHATLHOTO HAaYYHOTO MBIILICHUS, CO3IAHHK HEIOCTHOTO
IIpeICTaBIeH)s 00 OKPYXaoleM MHUPE Kak O eIMHCTBE IPUPOJB! U HeJI0BCKa, B
[TO3HAHUM TPMPOAHBIX 3aKOHOMEPHOCTEH WM PELICHHH mpo0JyieM COXpaHeHUs
TIPUPOJTHOIO PaBHOBECHS;

ybexxaéHHocTH B 0CO00H  3HAYMMOCTH — XUMHMH A COBpPEMEHHOM
[MBWIN3ALAKA; B €€ TI'yMaHUCTMYECKOW HAalpaBICHHOCTH U BXHOM polld B
CO3MaHMKM HOBOH 0as3bl MaTepualbHOM KyJIbTYpBl, B pPCLICHHH ri100anbHBIX
npoGiieM yCTOWYMBOIO pasBUTHS 4YeNOBEYeCTBA — CHIPBEBOI, YHEPTeTHYECKO,
[UIIEBO W DKOJOrMYeckoi 6€3011aCHOCTH, B Pa3BUTUM MEUIMHBI, obecriedeHun
YCIIOBHi YCHEIIHOro TPy/a ¥ IKOJIOTUIEeCKH KOM(pOPTHOHN JKU3HU KaXXIOr0 4jeHa
00I1IeCTBA;

eCTECTBEHHO-HAYYHOW TIPAMOTHOCTH: [IOHMMaHMA CYLIHOCTH —METONOB
[MO3HaHHsA, HCIIOJIB3yeMBIX B eCTeCTBEeHHBIX HayKaX, CIIocoOOHOCTH HCII0JIb30BaTh
[1oJlydaeMble 3HAHWs [UIS aHalIK3a U 00bACHeHHMs SBJIEHUI OKPYIKAIOIIEro MUpa 1
IIPOUCXOSIIMX B HEM U3MEHEHUH, YMEHUA NeIaTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha
OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS JaHHBIX C IEJIBIo  IONyHeHIA
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOGHOCTH CAaMOCTOSITENIBHO HMCIIONIB30BaTh XUMUUYECKUE 3HAHMA LA
pelneHys IpoOIeM B PealbHBIX KU3HEHHBIX CUTYAIIIAX;

MHTepeca K TIO3HAHUIO, MCCIIEI0BATeIbCKOH NEATEIBHOCTH;

FOTOBHOCTH ¥  CHOCOGHOCTH K  HENpephiBHOMY  00pa3’oBaHMIO U
caM000pPa30BaHMIo, K AKTUBHOMY MOJY4YEHHIO HOBBIX 3HaHWM 10 XWUMHHU B
COOTBETCTBHH C )KU3HEHHBIMH OTPEOHOCTAMY;

pHTEpeca K 0COOEHHOCTSM TPyZa B PasiUIHBIX cthepax npodheccHoHaIbHOM
JesITeIbHOCTH.



METAIPEAMETHBIE PE3YJIbTATHI

MeTanpeMeTHbIEe Pe3yIbTaThl OCBOEHHUs IPOrPaMMBbl II0 XMMHMHU Ha ypOBHE
cpenHero o01ero 00pa3oBaHms BKIIFOYALOT:

3HAYMMBle  JIJIA bopMupoBaHUs MHUPOBO33PEHUS o0y4arommuxcs
MEXIMCLMIUTMHAPHBIE (MEXIpeaAMeTHbIe) O0leHay Hble MOHATHA, OTpaXarolne
IIEJIOCTHOCTh HAYJHOM KApPTUHBI MUpa M CIENU(QUKY METONOB IO3HAHHM,
HCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIHU, SBICHHUE,
mpolecc, CUCTeMa, HaydHbIH (akT, IPUHUKII, TUII0TE3a, 3aKOHOMEPHOCTE, 3aKOH,
Teopus, CCie0BaHUe, HabIoIeHNe, M3MEPEeHHE, SKCIIEPUMEHT U npyrue);

yHHUBepCalbHble y4eOHbIe JIeUCTBUA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTHBHBIE), obecreyrBaroIIue (hopmupoBaHUE (bYHKIIMOHAIBHON
rPaMOTHOCTH ¥ COL[HAIbHOM KOMITCTCHIIHH 00yJaroImuxcs;
CII0COOHOCTH oOydJaroImmxcs HCIIOJIb30BATh OCBOEHHbIE

MEXIUCIMILIMHAPHBIe, MUPOBO33PEHYECKNE 3HAaHWUA M YHHBEPCATbHbIC yueOHbIE
neficTBUS B II03HABATENBHOM U COLMAIBHON IIPAKTHKE.

MeTanpeMeTHbIe Pe3yJIbTaThl OTPAXalOT OBJIAJICHHE yHHBepcaHLHbIMH
y4eOHBIMUA  T03HABAaTENbHBIMH, KOMMYHHUKaTMBHBIMM W PeTyIATHBHBIMU
JIEVCTBHSAMU.

Io3naBaTe/IbHbIE YHHBEpPcaIbHbIe ydeOHbIe AeiicTBHSA

1) 6a3oBble JIOTHYECKHE JefCTBHM:

camMocTosATeNbHO  (GopMynupoBaTh W aKTyalu3HpOBaTh npobiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeieIATh 1eNd JeATeNbHOCTH, 3a/aBas IapamMeTpel W KpUTCpHM HX
JIOCTHKEHUS, COOTHOCHTH Pe3yJIbTaThl AeSTeIbHOCTH € IIOCTAaBICHHBIMHU LEIAMH,

HCIOJB30BaTh TP OCBOEHWM 3HAHWH MPUEMBI JIOTHYECKOro MBILIIICHHUS:
BBIICNIATh XapakTepHbIe NMpPU3HAKH TNOHATHA M YCTaHABJIMBATH UX B3aMMOCBA3b,
MCIIONB30BATh COOTBETCTBYIOIIME TIOHATHS ISl OOBSICHEHMS OT/ENbHBIX (PAKTOB U
SIBJICHUH;

BHIOMpATh OCHOBaHMs ¥ KPUTEPUH A kiaaccuduKalnuy BEIIECTB U
XMMHUYECKUX PeaKLIHii,

YCTAHABIMBATH [PUYMHHO-CIENCTBEHHBIC CBA3M MEXIY H3ydacMbIMH
SIBJICHUSAMY,

CTpPOHTH JIOTHYECKHE pacCyxieHus (MHIYKTUBHBIE, [NE[yKTHBHBIE, IO
AHAJIOTMHM), BBIABIATH 3aKOHOMEPHOCTH M IPOTHBOpEYMS B pacCMaTpUBACMBIX
SIBIEHMAX, HOPMYITUPOBATEL BEIBOJIBI U 3aKIIIOUEHHU,

IPEMEHSATE B [POLEcce MO3HAHMSA UCIONb3YeMble B XUMHHM CUMBOJMICCKUE
(3HaKOBbIE) MOJIEIH, TIPe0Opa3oBbIBATH MOJICNIBHbIE PEACTABICHAA — XUMH4ECKHH
3Hak (CHMBOJ) SIeMeHTa, XHMHYecKas (opmyna, YypaBHEHHE XAMHYECKOU



peakiy — IpH PelleHuH y4eOHBIX TO3HABATENbHBIX M IPAKTHYCCKHUX 3a/1ad,
IIPUMEHATH Ha3BaHHbIE MOJIEIbHBIC NPEICTABICHHA I BRIABICHIA XapaKTePHBIX
NIPU3HAKOB U3y4YaeMbIX BEIeCTB U XUMUICCKUX peaKIyi.

2) 6a3oBble HCCae10BaATEIbCKHE AeHCTBHSA:

BJaJieTh OCHOBAMM METO/IOB HAay9YHOrO IO3HAHMS BEIIECTB M XUMHYECKHUX
peaKLuii;

hopMyIMpOBATH LIENH U 3a/ja4i UCCIEe0BaHNUs, CTIONE30BATh TIOCTABICHHDIC
M CcaMOCTOSTENbHO C(OpPMYIUPOBaHHBIE BOMPOCHL B Ka4eCTBE WHCTPYMEHTA
[IO3HAHUS ¥ OCHOBBI /I (POPMHPOBAHMsS THITOTE3bI 110 NPOBEPKE NMPaBUILHOCTH
BBICKA3bIBAEMBIX CYKIECHUH;

BJa/leTh HAaBBIKAMH CaMOCTOSTENBHOIO IUIAHHPDOBAHMWA H IIPOBEICHUS
YUEHMYECKUX JKCIEPHMMEHTOB, COBEPLICHCTBOBATE yMEHHUA Ha0JIro1aTh 32 X00M
mpolecca, CaMOCTOATENHHO IPOTHO3MPOBAThH €ro pesyJbTar, hopMyIMpoBaTh
060061IeH s ¥ BHIBOIBI OTHOCHTENIBHO JOCTOBEPHOCTH Pe3yJIbTaTOB NCCICOBAHMA,
COCTABIIATH 06OCHOBAHHEIH OTYET O IPOJENIaHHOA padoTe;

puoOpeTars ONBIT  YYEHHICCKOH MCCIIeNOBATENbCKOM M MIPOEKTHON
JIeATEeNBHOCTH, IIPOSBISATE CIOCOOHOCTH M TOTOBHOCTR K CaMOCTOATEILHOMY
[OMCKYy METOJOB peILIeHHs MNPaKTUYeCKUX 3ajad, MPUMCHCHUIO pasiiHbIX
METOJIOB ITO3HAHMS.

3) paGoTa ¢ uHpopManueii:

OpMEHTHPOBATbCA B  PasIMYHBIX HUCTOYHMKAX uH(opmManuy  (Hay4HO-
MONyNApHas JUTEPaTypa XUMHYECKOTo COJNEpKaHUSA, CIPABOTHBIC rocoowus,
pecypcsl VIHTepHETa), aHAIU3UPOBATh MHGOOPMAIMIO PasIMYHbIX BHIOB H bopm
MpeACTaBIIEHuUS, KPUTUYECKH OlLIEHUBATh eé JIOCTOBEPHOCTH u
HETPOTUBOPEYHBOCTD;

(opMyIMpOBATH 3aMPOCHl U MPUMEHATH Pa3InIHbIE METOJB! IPH MOUCKE U
oTbope uHbOpPMALUH, HeoOXOoIUMOUW 11 BBINNOJIHEHHA yuyeOHBIX 3a7au
orpeIeIEHHOTO TUIIA;

npuoGpeTarh OIBIT HCIOJIB30BAHMUS MHPOPMALTOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI ¥ Pa3IUUHbIX ITOMCKOBBIX CUCTEM;

CAMOCTOSITENIFHO  BBIOHpAaTh  ONTHMAlpHYI0  (QOpMYy  TIPEACTaBICHUA
rHbopManuu (cXeMbl, TpaduKu, AUarpaMMbl, TaGIUIIB], PUCYHKH U IpyTHUe);

JCIIOJIb30BATh HAy4HBIA S3BIK B KayecTBe CpeAcTBa IIpH pabore ¢
XMMHYEeCcKoil WH(pOpMalen: MPUMEHATh MEKIPEIMETHBIC (pusuueckue W
MaTeMaTHIecKyie) 3HaKH ¥ CUMBOJIBL, GOpMyJibI, a00peBHaTypbl, HOMEHKIATYPY:

HUCIIOJIL30BATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HariIsaaHOCTH.

KoMMyHHKAaTHBHbIE YHHBepCaIbHbIE y4eOHbIe el CTBHA:



3a7aBaTh BOIIPOCHI I10 CYILIECTBY 00CYX1aeMOi TEMBI B X0JI€ JIHaiora U/ uin
JIMCKYCCUH, BBICKA3bIBATh UEH, GOPMYITHPOBATH CBOM IPEII0KEHMS
OTHOCHUTENIBHO BBINOIHEHUS PE/IOKEHHOH 3a1auu;

BBICTYIIATh C IIpE3€HTalMeld pe3yJbTaTOB I103HABATEJIbHOM JI€ATEIBHOCTH,
MIOJTy9€HHBIX CAMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIIOJTHEHUN
XUMHUYECKOI0 IKCIIEPUMEHTA, NMPAaKTUUeCKOW pabOThI MO HMCCIENOBAHUIO CBOMCTB
M3Y4aeMbIX BEIECTB, peaiu3alii yueOHoro npoekTa, U GopMyIupoOBaTh BEIBOJIGI
10 pe3ynbTaTaM IIPOBEJEHHBIX WUCCIEAOBAaHUM MYTEM COIVIACOBAHUS TO3UIIAM B
xoze o0cyxieHus U 00MeHa MHEHHIMH.

PerynsTuBHble yHHBepca/ibHble yueOHbIE TeficTBHS:

CaMOCTOSATENbHO IIAaHUPOBaTh M OCYHIECTBISITH CBOIO IO3HABATENHHYIO
JEeATENHOCTh, Ompenenss e€ Iend U 3aJayd, KOHTPOJIHWPOBaTh W IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh TMpEeIIaraeMblil alirOpuT™M JIeHCTBHH TIpH
BBIIIOJIHEHUN y4eOHBIX ¥ WCCIIeIOBAaTeNbCKUX 3a/ad, BHIOMpaTh Hambolee
5(Q(EeKTUBHBIN CIIOCOO MX pemeHus C y4ETOM IOJIyUYeHHS HOBBIX 3HAHUHK O
BElIEeCTBaX U XUMUYECKUX PeaKiuix;

OCYLIECTBIIATh CAaMOKOHTPOJb AESITENIbHOCTHM Ha OCHOBE camMoOaHalu3a |
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATHI

IIpenMeTHBIE pe3ynbTaThl OCBOSHHS IIPOrpaMMBbI II0 XMMHU Ha YTITyOJIEHHOM
YpOBHE Ha YPOBHE CpelHero oOuero oOpa3oBaHMs BKIIIOYAIOT CHEU(pUYECKHe
11 y4eOHOro npeamera « XMMUs) Hay4dHble 3HaHUS, YMEHUS U CIIOCOOB! JeHCTBUM
110 OCBOCHUIO, HHTEPIPETAlMU U IpeoOpa3oBaHMIO 3HAHHUM, BUIBI JCSITEIBHOCTH
[0 TIOJIyYEHUIO HOBOTO 3HAHMSI M MPUMEHEHHIO 3HAHUW B pPa3IUYHBIX Y4eOHBIX
CHUTyallUsX, a TAKIKE B peallbHbIX )XU3HEHHBIX CUTYalIUsAX, CBSI3aHHBIX C XUMHel. B
nporpaMMe I0 XHUMHH MpeIMETHbIe pe3yJabTaThl MpeacTaBieHbl I0 Trojam
U3YYEHUS.

10 KJIACC

HpeIlMeTHbIe peE3yiibTaTbl OCBOE€HHA KypcCa «OpraHqucxaH XUMHSA»
OTpaXaroT:

C(I)OpMHpOBaHHOCTB HpGI[CT&BJ]GHHfIZ 0 MeCTe H 3Ha4CHHH OpFaHHI{ECKOﬁ
XUMHH B CHCTEME E€CTECCTBCHHBIX HayK H et POJIHA B obOecrieyeHUN yCTOﬁqHBOFO
pa3BUTHA YEI0BEYECTBA B PENICHUN HpOGJIeM BKOJ'IOI"H"IGCKOﬁ, BHCPFGTH‘IGCK()ﬁ H



MUIIEBOM 0€30I1aCHOCTH, B Pa3BUTUM MEIMIUHBI, CO3JaHUU HOBBIX MaTE€pHUalOB,
HOBBIX MCTOYHUKOB SHEPTHUHU, B obecrieueHun palMOHAILHOTO
IPUPOJIOIIONB30BaHks, B (OPMUPOBAHMU MHPOBO33pEHMs W OOILIEH KyJIbTyphl
yeloBeKa, a TAKKe OKOJOTMYeCKM OOOCHOBAHHOIO OTHOINEHHS K CBOEMY
3JI0pPOBBIO M TIPUPOJIHOM CPEJIE;

BAJeHHe  CHCTEMOH  XMMHYECKHX  3HAHHMH, KOTOpas  BKIIOYAer:
OCHOBOIIOJIATAOIIHME OHATHS — XUMUYECKHH 3JIEeMEHT, aTOM, AP0 ¥ JIEKTPOHHAs
obosouka atoma, S-, p-, d-aTOMHbIe OpOUTAIH, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMma, TIMOpWau3alus aTOMHBIX oOpOWTaned, HOH, MOJeKyla,
BaJIEHTHOCTb, AJIEKTPOOTPHIIATENBHOCTD, CTENeHh OKMCIEHHs, XUMIYECKas CBA3b,
MOJIb, MOJIIPHAS. Macca, MOJISIPHBII 00BEM, YIIIEPOTHBIN CKeNeT, ()yHKIIMOHATbHAS
rpynma, paaukaji, CTpyKTypHbie (GopMynbl (pa3sBEpHYTHIE, COKpalIEHHbIE,
CKeJIeTHBIE), M30MepHs CTPYKTypHas M IIPOCTpaHCTBEHHas (reoMeTpuyeckas,
ONTHYEcKas), H30MEphI, T'OMOJOTMYECKUN psl, TOMOJIOTH, YIJIEBOJOPOADI,
KMCIIOPOJ- M a30TCOJeprKalllie OpraHuYeCKHe COEJMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYJIADHBIE COCIMHCHHSA; TCOPHH, 3aKOHBI
(mepuoanueckuit 3axoH J[. V. Mennaeneesa, Teopus CTPOCHUS OPraHMYECKUX
BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB, 3aKOH COXPaHEHHs
¥ TpeBpallleHHsi SHEePruM NpPH XHUMHMYECKMX pEaKIHMsX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUI A3BIK XMMHH, MHPOBO33pEHUYECKHME 3HAHWs, JIe)Kalllie B OCHOBE
TIOHMMAaHU NIPUYMHHOCTH W CHCTEMHOCTH XMMHYECKMX SIBJICHHUM; IPE/ICTABICHHs
0 MEXaHMW3MaxX XMMMUYECKHX peakiyi, TEepMOJMHAMHYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX MX IMPOTEKaHHs, O B3aMMHOM BIJIMSHUK aTOMOB Y IPYIIIT aTOMOB
B MoJieky/1ax (MHAyKTHBHBIA 1 Me30oMepHbIit addekTr!, opuentanTsl [ u II poza);
(haKToJOrMUeCcKMe CBEJEHHS O CBOWCTBAxX, COCTaBe, MOJydYeHHHM M Oe30macHOM

HCIIONIb30BAHUH BaKHEHIINX OpPraHMYEeCKHX BELIECTB B OBITY M INPaKTUYECKOH
HAeATeIIBHOCTH HeJIoBeKa, OGIJ_IPIX HaYdHBIX NMpUHIIUIIax XUMHUUECKOTO

Ipou3BO/ICTBA (Ha IPUMepe MPOM3BOICTBA MeTaHoa, TlepepaboTku HehTH);
c)OPMUPOBAHHOCTL YMEHWIA: BBIABIIATH XapaKTepHble MPU3HAKHA IOHATHH,

yCTaHABIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIHUE IOHATHSA TIPH

OIMMCAHWH COCTAaBa, CTPOEHMS M CBOMCTB OPraHWYECKUX COEIUHEHHUII;
c(hOpMUPOBAHHOCTH YMEHHUHU:

MCIIOJTF30BaTh XMMHUUECKYIO CHMBOJIMKY Ul COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX 1 CKEJIETHBIX) QOPMYIT OpraHHIeCKIX
BEIIECTB;

COCTAB/IATh YPABHEHHs XMMHUYECKUX PEaKI[Mi U pacKpelBaTh UX CYLIHOCTH!
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEakIMi  IMOCPEINCTBOM  COCTaBJICHHSA
JJIEKTPOHHOTO 0amaHca OSTMX peakiyii, peakiuil HOHHOrO oOOMeHa IMyTEM
COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX ypaBHEHUH,



M3rOTAB/IMBATH MOJIEIN MOJIEKYJ OpraHMYeCKHUX BEIUECTB LI MUIFOCTpallui
UX XUMUYECKOI'0 M MPOCTPAHCTBEHHOIO CTPOCHHUS,

c)OPMUPOBAHHOCTH YMEHMHA: YCTaHABINBATH MPUHAICKHOCTD HM3YUCHHBIX
OpraHMYEeCKMX BEIIeCTB IO MX COCTaBy M CTPOCHHIO K ornpeneEHHOMY
KJaccy/rpyline COSAWHEHMH, fAaBaTh WM HasBaHHA 110 CUCTEMATUYECKOM
nomenknarype (IUPAC) u NpuBOAMTH TPHBHAIbHBIC Ha3sBaHWUs U OTACTHHBIX
Tpe/ICTaBUTENEll OPraHUYeCKUX BEIECTB (ITHIIEH, aUeTUIICH, TOIyOll, INIMLEpHH,
STUIIEHTTIHKONb, (eHon, (opManbaerui, aueTanbIerul, aueToH, MypaBbHHAsA
KUCIIOTA, YKCYCHAsl KUCJIOTA, CTCApUHOBAs, OJCHHOBAs, MTAIbMUTHHOBAA KUCIIOTRL,
[IALAH, aTaHdH, MalbTo3a, GPyKTO3a, aHWIMH, JIUBUHMII, U30IPEH, XJIOPONPEH,
CTHPOJI U APYTHUE);

chOpMHUPOBAHHOCTE YMEHHs OIpENeNATh BUI XMMHYECKON CBA3M B
OpraHMYecKUX COEJMHEHHAX (KOBalCHTHAs M MOHHAS CBA3b, O- M T-CBA3D,
BOJIOPO/IHAS CBSI3b);

c(hOPMUPOBAHHOCTE YMEHHS HPUMEHATh IIONOKEHUS TCOPHH CTPOCHHA
opraHuyeckux BemecTB A. M. byrieposa 1is 00bSICHEHMS 3aBHCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHUS;

c(hOPMUPOBAHHOCTE ~ YMEHMH  XapaKTepu3oBaTb — COCTaB,  CTPOCHME,
(usMuecKkue W XMMMYECKHMEe CBOMCTBA THITMYHBIX MpeicTaBUTeNed pPasiIuIHbIX
KJTACCOB OPraHMYECKHMXK BEIIECTB: AIKAHOB, LUKIIOANKAHOB, alIKCHOB, alKalMEHOB,
QJIKHHOB, ApPOMATHYECKHX YIJIEBOJOPOAOB, CIMPTOB, albICTHI0B, KETOHOB,
KapOOHOBBIX KHCJIOT, TIPOCTBIX M CJIOXKHBIX 3(UpOB, KAPOB, HUTPOCOEAMHEHHH U
AMUHOB, AMMHOKHCIIOT, O€IKOB, yITEBOAOB (MOHO-, IH- 1 I0JIMCaXapuioB),
WUTIOCTPUPOBAaTh ~ TEHETHHUECKYH0  CBS3b  MEXIy  HUMH  YPABHCHUAMH
COOTBETCTBYIOIMX XHMHYECKAX peaKiyil ¢ HCMONb30BaHUEM CTPYKTYPHBIX
hopmyr;

c)OPMHPOBAHHOCTE YMEHHs TOATBEPXKIATE HA KOHKPETHBIX IIPUMEpaXx
XapakTep 3aBUCHMOCTU PEaKIMOHHON CIIOCOOHOCTH OPraHuYecKuX COeIUHEHUH 0T
KPATHOCTH U THIIA KOBAIEHTHOM CBA3M (- ¥ m-CBS3U), B3aMMHOI'O BIIMAHUA aTOMOB
W IPYIIN aTOMOB B MOJIEKYJIaX;

c)OPMHUPOBAHHOCTH YMEHHUS XapaKkTepu30BaTh UCTOUHUKH YTTICBOTOPOIAHOTO
coipbsi  (He(Th, NPUPOMNHBIA ras, Yroius), crocoObl  ero mepepaboTku |
NpaKTHIecKoe IIPUMEHEHNE TIPOyKTOB nepepadoTKH,

c(OPMUPOBAHHOCTE BIIAJICHHASL CHCTEMOH 3HaHUH O €CTEeCTBEHHO-HAYyIHBIX
METO/aX MO3HAHUSA — HaOJIOIEHNUH, U3MEPEHUHU, MOJICTIUPOBAHIHU, IKCIICPUMEHTE
(peanbHOM ¥ MBICIIEHHOM) ¥ yMEHHUs IPUMEHSATH 9TH 3HaHUA;

chOpMHUPOBAHHOCTh ~ YMEHHUS PUMEHATH OCHOBHBIE orepaliu
MEICTHTENBHON HesSTeTBHOCTH — AaHAIM3 M CHHTe3, CpaBHeHue, oboOuienue,



CHCTEMATH3AIHIO, BhISBICHHE MPUYMHHO-CICACTBEHHBIX CBSI3eH — Ui M3YdeHUA
CBOWCTB BEIIECTB U XUMIIECKHX PeaKLuii;

c)OPMUPOBAHHOCTH YMEHHMIA: BBIABIATH B3aMMOCBA3b XMMHIECKIX 3HAHUH C
[OHSTHSAMU ¥ TPEJCTABICHUAMHU JPYTHX eCTECTBEHHO-HAYHYHBIX MPEAMETOB /I
Gosee OCO3HAHHOrO IMOHMMAaHMs CYIHOCTH MaTepuaibHOro €IWHCTBA MHpa,
MCHONb30BATh CHCTEMHBIE 3HAHHMSA IO OPraHMYecKoil XMMWHU JUIs OOBACHEHHWS U
[IPOrHO3MPOBAHYS SIBICHUH, UMEIOLIMX eCTECTBEHHO-HAYIHYIO IPUPOALY,

chOpMUPOBAHHOCTh ~ YMEHHH: NPOBOINTE pacuéThl 10 XMUMHUYECKHM
GopMynaM ¥ ypaBHEHHSIM XMMMYECKHX peaxiuii ¢ UCTIONB30BAHIEM (PU3HUECKUX
BenuuuH (Macca, OOBEM Tra3oB, KOJIUYECTBO BEIECTBA), XapaKTEPH3YIOIUX
BEIIeCTBA C KOJIMYECTBEHHON CTOPOHBI: PACcUEThI IO HAXOXIACHHUIO XUMHUUYECKOH
GOpMYIBI BELIECTBA IO W3BECTHBIM MAaCCOBBIM JOMAM XUMHUICCKUX 9JIEMEHTOB,
IPOTYyKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOPMHPOBAHHOCTH YMEHHUIA: IIPOTHO3MPOBATH, AHATM3UPOBATE U OLICHUBATh
C TO3WIMI  3KOJOrMYeckoi  0Oe30ImacHOCTH  NOCHIEACTBUA OBITOBOM
IIPOM3BOJICTBEHHON  JIEATEIIbHOCTA  1e€l0BeKa, CBS3aHHON ¢ TIiepepaboTKOM
BEIIECTB, UCIIOJIB30BATh OMyUeHHbIE 3HAHUS JII IPUHATHA IPAMOTHBIX pelneHun
npo0JieM B CUTYaIMsX, CBA3aHHBIX C XUMUEN,

c(hOPMUPOBAHHOCTh YMEHUH: CaMOCTOATENLHO IUIAHMPOBATE 1 IIPOBOJIUTH
XUMHAYECKUN DKCIepUMeHT (IoiydeHue H H3y9ICHUe CBOWCTB OpraHUYeCKHX
BeIeCTB, KAYeCTBEHHbIE pEakKii{ YIVIEBOLOPOJOB pPasiIMYHBIX KIACCOB M
KUCJIOPOJICOIEPKAIIUX OPraHM4eCKUX BEIIECTB, PCIICHNE SKCIIEPUMEHTAJIbHBIX
3ajad [0 PACIIO3HABAHMIO OPTaHUYECKHUX BEIIECTB) C COOIIOZEHWEM IIpaBHI
Ge30macHOro oGpamieHus ¢ BellecTBamMd M J1aOOpaTOPHBIM 060opy10BaHHEM,
dbopMyIMpOBaTh lelb HUCCIENO0BaHMs, MpPEACTABIATE B pasnuaHO#  opme
pe3yJIbTaThl SKCIIEPUMEHT, aHATM3UPOBATH U OLCHUBATE MX JI0CTOBEPHOCTE;

copMHPOBAHHOCTE YMEHU:

cOBTIOIATH PABHIIA SKOJIOTHIECKH 11eJIeC000pasHoro MoBeCHH B OBITY U
Tpy/IOBOM HESTeNbHOCTH B HENAX COXPaHCHHA CBOETO 3/10pOBBS, OKpPYXKaloIeH
IIPUPOAHON CpeIbl U JOCTHIKCHUSA e€ yCTOMYMBOIO pa3sBUTH,

0CO3HABATh OMACHOCTh TOKCHYECKOTo [EWCTBHA Ha JKMBBIC OpraHM3MbI
ompe/eNEHHBIX OPraHUYeCKUX BEIECTB, MOHMMAast CMBICIT TIOKA3aTeIIA TTIK;

AHAIM3MPOBATH LEIIeCO00PasHOCTh MPUMEHEHHS OpraHMHYECKuX BEIECTB B
TIPOMBILLIEHHOCTH U B OBITY C TOYKM 3pEHHS COOTHOLICHHA PUCK-TI0JIB33;

chOpMUPOBAHHOCTh YMEHUH: OCYIIECTBIATH 11eJIeHapPaBICHHBIM  TTOUCK
XUMHYecKo¥ uHGOPMALMK B Pa3JIMIHBIX HCTOTHHKAX (nayuHas ¥ yueOHO-HayIHas
JIUTEpPATYpa, CPEACTBA MacCOBON HH(MOPMALNH, VHTepHeT U Jpyrue), KpUTHIECKH
AHAIM3MPOBATH XUMHUYECKYI0 HHPOPMAIIHIO, nepepabaThIBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUM C MIOCTABIEHHOM y4eOHOM 3a1a4en.
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