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MNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamma o XuMuu Ha YpoBHE cpeiHero o01ero oopa3oBaHusl
pa3paboTana Ha ocHOBe DenepanbHOTO 3aKkoHa 0T 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit ®expepanumn», TpeOOBaHUNH K pe3ylbTaTaM
ocBoeHMs (emepalbHOM 00pa30BaTEIBbHOM TPOTPAMMBI  CPETHETO OOIIETOo
obpazoBanusi(DOII COO0), MIPEJCTABICHHBIX B denepanbHOM
rocyaapcTBeHHOM oOpasoBatenbHOM crangapre COO, ¢ yuérom Konnenuuu
npernojiaBanusi  y4eOHOro nmpeamera «XHUMHS» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — ®denepannu, — peanu3yrOUIMX  OCHOBHBIE
oOpa3oBareabHbIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanusi B Poccuiickot @enepauuu Ha nepuoa 1o 2025 roga»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YriayOJEHHOTO M3Y4YEHHUS 3aHHMAET Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4YHOro oOpa3zoBaHusi ywamuxcsa 10-11 kmaccos.
N3yyenue mpeamera, peaauzyemMoe B YCIOBUAX JTUDPEpEeHIIMPOBAHHOTO,
npouIbHOTO OOyYeHHs, MPHU3BAHO OOECHEYUTh O00Ie00pa30BaTEIbHYIO U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JIJIs
ajanTalud UX K OBICTPO MEHSIOIIMMCS YCJIOBUSIM JKU3HU B COLUYME, a TaKKe
JUI.  TPOAOJKEHUsT OOy4YeHHs B  OpraHu3anusx MnpodeccuoHaIbHOTO
oOpa3oBaHUs, B KOTOPBIX XUMHUS SBISETCS OJHOM U3 TPUOPUTETHBIX
JTVCLUILINH.

B nporpamMe mo XuMHM HazHadyeHUE MpeaMera «XUMHS» TOJTydaeT
NOAPOOHYI0O MHTEPHpPETAlMI0 B COOTBETCTBUM C OCHOBOIOJIATAIOIIMMU
nosioxkeHusiMu @I'OC COO o B3anMOOOYCIOBICHHOCTH IIEJEH, COMepKaHus,
pe3ynbTaToB 00y4YeHUs W TPeOOBaHMI K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB.
CBUIETEIBCTBOM TOMY SIBIIIFOTCS CJIEYIOIINE BBIMOJHAEMbIE MPOrPaMMON 1O
XUMUHU (QYHKIIHH:

e UHGOPMAIIMOHHO-METOIUYECKAs, peaau3alus KOTOpol obecreynBaeT
MOJIyYeHHUE TPEACTABICHUS O IENISIX, COJACp’KaHUU, OOIIEH CTpaTeruu
OoOy4eHHs, BOCHUTAHUS W Pa3BUTHSI OOYYAIONIMXCS CPEICTBAMHU
npeaMeTa, U3y4yaeMoro B paMkax KOHKPETHOTO MpoduIis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopas npeaycMaTpuBaeT
ompeiesIieHHEe: PUHITUIIOB CTPYKTYPUPOBAHUS U TOCIIEI0BATEIBHOCTH
U3Y4YeHUS y4eOHOTo MaTeprasa, KOJIMYECTBEHHbBIX U Ka4€CTBEHHBIX €T0
XapaKTEPUCTHK; TIOJX0I0B K (POPMUPOBAHUIO COJICPKATEIBHON OCHOBBI
KOHTPOJISI U OIIEHKH 00pa30BaTENIbHBIX JOCTHXKEHUN 00ydJaronuxcsi B
paMKax MTOrOBOM aTTecTanmuu B (OpME €IUHOTO TOCYJIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO U3YUCHUS XUMUH:

e yCTaHABIWBACT MHBAPUAHTHOE MPEAMETHOE COJIEPIKAHKE, 00s3aTEIILHOE
JUISL U3yYEHUsS B paMKax OTIEIbHBIX Npoduiiel, mpeaycMaTpUBaeT
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pacrpeneeHie U CTPYKTypHpPOBAaHME €ro IO KilaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET NPUMEPHOE paclpeelieHne yueOHOTO BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTAEIBbHBIX TEM;

e TpeljaraeT MPUMEPHYIO IOCJIEI0BATEIBHOCTh H3YYCHHS] y4eOHOTrO
Marepualia ¢ y4€TOM JOTUKU TOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JNAET METOAWYECKYI) HWHTEPHOPETALMIO LEIe W 3aJad MU3y4YCHUS
npeIMeTa Ha YINIYOJIEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX
OPUOPUTETOB B  CHCTEME  cpeaHero  oOmero  oOpa3oBaHws,
COZIEpKATEIIbHOW  XapaKTepUCTHKUA  IUIAHUPYEMBIX  pPE3yJIbTAaTOB
OCBOEHUSI OCHOBHOI 00pa30BaTeNbHOM MpOrpamMmbl CPEAHETO OOIIEro
oOpa3oBaHus (JINUHOCTHBIX, METAIIPEAMETHBIX, TPEAMETHBIX), a TAKKE
C Y4Y€TOM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENIbHBIX JIEUCTBUIA
00y4aroIIerocs 0 OCBOCHHUIO COJIEP KaHUS ITPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B IMPOrpaMMe MO XMMHH MPETyCMOTPEHA
IIPEEMCTBEHHOCTh C OOyYEHHEM XWUMHUHU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHus. 3a MpeAeiaMd YCTAaHOBJICHHOM MpPOrpaMModl MO XHUMHUHU
00s3aTeNbHONM  (MHBApUAHTHOW) COCTaBISIOIIEH COAEpX aHUS — y4yeOHOro
npeaMeTa «XuMHUS» OCTaéTCs BO3MOXKHOCTH BBIOOpAa €ro BapUaTUBHOMN
COCTABJSIIOLIECH, KOTOpas JIOJDKHA ONPENENATbCS B COOTBETCTBUU  C
HaIpaBJIeHUEM KOHKPETHOTO Npoduiisi 00ydeHusl.

B coorBerctBun ¢ koHuenryanbHbIMH MoJoxkeHusMu PI'OC COO o
Ha3HAYeHUM MpeaMeToB 0a30BOro M yriayOJIEHHOrO YpOBHEH B CHCTEME
nuddepeHnpoBaHHOr0 00y4YeHUS Ha YPOBHE CPEIHETO OO0IIero oopa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOTO W3Y4YCHHS HAIMpaBlieH Ha peau3ailuio
MPEEMCTBEHHOCTH C TMOCIEAYIOIMIMM 3TaloM MOJYyYEeHUS XUMHUYECKOTO
o0pa3oBaHUs B pPaMKax H3Yy4YEHHUs CIHEUUATbHBIX E€CTECTBEHHO-HAYYHBIX M
XUMHUYECKUX  JUCIHUIUIMH B  By3aX W OpraHu3alusix  CpPEIHEro
npodeccuoHanbHOTO 00pa3oBanus. B 3Toil CBA3M H3yUueHne peaMeTa « XUMHUSD)
OPUMEHTHUPOBAHO MPEUMYUIECTBEHHO HAa  pacHIMpeHHe U  YyriIyOsleHue
TEOPETUYECKOW W MPaKTUYECKOM MOATOTOBKM OOYYAIOIIMXCS, BBIOpaBIIMX
onpenenéHHpli  mpoduiabp 00ydeHUs, B TOM YHUCIE C TEPCIEKTUBOU
MOCHEAYIOWIETO TMOJyYeHUs XWUMHUYECKOro OO0pa3oBaHMS B OpraHHU3aIMsaX
npodeccruonanbHoro 00pazoBanus. Hapsimy ¢ aTum, B cBete TpedoBanuii ®I'OC
COO k maHUpyeMbIM pe3yJibTaTaM OCBOSHHUs (eiepaibHON 00pa3oBaTeIbHOM
pOrpamMMbl CpeHEro o0IIero oOpa3oBaHUsS H3YyUYEHHE MpeaMeTa «XUMUsD»
OPUEHTUPOBAHO TAKXKE HA PELIEHUE 33]1a4 BOCIIUTAHUS U COLIMAIIBHOTO PAa3BUTHS
oOy4Jaroruxcs, Ha (OPMUPOBAHUE Y HUX OOIIECHHTEIUICKTYaJIbHBIX YMEHUH,
YMEHHM palMOHAIM3AIMM Y4eOHOro Tpyna u OOOOMIEHHBIX CIMOCOOOB
NEATEIIbHOCTH, UMEIOIINX MEKIMCIUILUIMHAPHBINA, HAAIPEAMETHBIN XapaKTep.
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CocTaBigromKMU NIPEAMETa « XUMUS» Ha YPOBHE YIITyOJIEHHOTO N3YUYEHHUS
ABIISAIOTCA YIUIyONnéHHble Kypchl — «Opranuueckas xumus» u «OOmas u
Heopranuueckas xumus». [lpu ompeneneHun TOAXOAO0B K OTOOpY U
CTPYKTYPHOM OpraHM3aIllH COJEP:KaHUs 3TUX KypCOB B IpOrpaMMe 1Mo XUMHUHU
3a ocHOBY mpuHATh mnonoxkenuss GI'OC COO o paznuuusx 0a30BOro u
yIIyOJIEHHOTO YPOBHEW M3YUEHMS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranunyeckas xumusi» u «OOwmas u
HEOpPraHWYecKass XUMHUSD COCTABISIET COBOKYIHOCTH IMPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCAIUXCA K 0a30BOMY YPOBHIO MU3YUYEHHS IIpeaAMeTa. JTa cuctemMa
3HAaHUU TOJYYaeT ONPEENIEHHOE TEOPETUUYECKOE JOIOJIHEHUE, MO3BOISIONIEE
OCO3HAaHHO OCBOUThH CYILIECTBEHHO OoyblIMil 00BEM (HaKTOIOrMUECKOTO
maTtepuana. Tak, Ha yrayOJ€HHOM YpPOBHE H3yuUeHHUs Mpeamera olecredeHa
BO3MOXXHOCTh 3HAUYHUTEIHHOTO YBENIWYEHHUS O00BEMA 3HAHUM O XUMHUYECKUX
3JIEMEHTAaX U CBOMCTBAX UX COSAMHEHHUI HA OCHOBE PACIIUPEHHUS U YTITyOJICHHUS
IPEJICTaBICHUNA O CTPOCHUHU BEUIECTBA, XUMUUECKON CBS3HU U 3aKOHOMEPHOCTSIX
OPOTEKaHUsl peakUuid, pacCMaTpUBAaEMbIX C TOUYKH 3PEHHUS XUMHUYECKOU
KUHETUKH W TEepPMOAMHAMHKH. WM3ydeHHe MepHoAMYecKOro 3akoHa U
[lepuoguyeckoid  CHUCTEMBI XUMHUYECKUX  JJIEMEHTOB  Oasupyercss Ha
COBPEMEHHBIX KBAaHTOBOMEXAHHMUYECKHX TMPEJCTABICHUAX O CTPOCHHHM aTOMaA.
XuMuyeckasi CBsi3b OOBACHSAETCS C TOUKH 3PEHHUS SHEPreTUUECKUX MU3MEHEHUM
npu e€ 00pa3oBaHUU U PA3PYLICHUU, a TAK)KE C TOUKH 3pEHUS] MEXaHU3MOB €€
oOpa3zoBaHus. M3ydyeHue THUIIOB peakuud JONoJHAETCS (HOPMUPOBAHUEM
MPEACTABICHUI 00 IEKTPOXUMHUYECKUX MPOIECCaxX U JIEKTPOJIU3E PACIIIaBOB
U PAcCTBOPOB BellecTB. B Kypce opraHmdyeckoil XMMUHM TIpU PacCMOTPEHUU
pPEaKIMOHHON CIIOCOOHOCTH COEIMHEHUH yzAensercs o0coboe BHUMaHHE
BOMpocaM 00 JJIEKTPOHHBIX 3(PdekTax, O B3aMMHOM BIIUSHUH aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peakini.

Oco0oe 3HayeHWEe WMEET TO, 4YTO Ha COJCp)KAHUE KYpPCOB XHMHHU
yIrayONE€HHOTO YpOBHS M3y4YeHHUS JUIsl KJIACCOB OIpPENeIEHHOTO MpOoQuiis
(raBHBIM 00pa30M Ha UX CTPYKTYPY U XapaKTep JOMOIHEHUN K 00111el cucteme
NPEIMETHBIX 3HAHWI) OKa3bIBalOT BIUSHUE CMEXHBIE TMpeAMEThl. Tak,
HampuMep, B COJEPKaHWU TMpeaMeTa Jid KJIacCOB XHUMHKO-(PU3NIECKOTO
npoduiisg 60JbII0€ 3HaYeHUE OyAYT UMETh 3JE€MEHThI y4eOHOTO MaTepuaa o
o6mieit xumuu. [1pu u3yueHnn npeaMeTa B JaHHOM ClTydae akIeHT OyIeT ceslaH
Ha OOIIHOCTh METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B
bu3KMKe: aTOMHO-MOJEKYJsIpHass Teopus (MOJIEKyJisipHas Teopus B (usuke),
3aKOHBI COXPAaHEHUSI MacChl U YHEPIHH, 3aKOHBI TEPMOINHAMUKH, dJIEKTPOIIM3a,
IPEJICTABICHUS O CTPOCHHUHU BELIECTB U JPYToOe.

B TO0 e BpeMsa B coaepKaHMM TpeaMeTa I KJIacCOB XUMHUKO-
OuonornueckKoro npoduiist OOIBIINN yeIbHBIN BeC OyJET UMETh OpraHuYecKas
xuMus. B aTOoM cilydae mpenocTaBisieTcsl BO3MOXKHOCTh Uil Oosee
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OOCTOSITEILHOTO  PACCMOTPEHUSI XUMHUYECKOM OpraHM3aluu  KJIETKU Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOJST, K MIPUMEPY, TaKHUe
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JMMOUAbL, OCJIKH, YTJIEBOJbI, HYKJICHUHOBBIC
KHCJIOTHI U Apyrue. IIpu 3ToM 3HaHUS O COCTaBE U CBOMCTBAaX MPEACTAaBUTENIEH
OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIY>)KAT OCHOBOW I M3YyYEHMS
CYILITHOCTH Mpo1eccoB GOTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnnane ¢opMupoBaHUS OCHOB HAay4HOIO MHUPOBO33PEHHUS, OCBOCHMSI
OOIIEHAyYHBIX METOAOB IO3HAHHWS M OIBITAa MPAKTHYECKOTO IMPUMEHCHHUS
HAyYHBIX 3HAHUN HM3yYCHHE TpeaMeTa «XUMHUS» Ha YIIyOJIEHHOM YpOBHE
OCHOBAHO Ha MEKIPEAMETHBIX CBS3SIX C yUEOHBIMU MPEAMETAMU, BXOISIINMU B
COCTaB  MpeAMEeTHhIX  obnacteil  «EcTecTBeHHO-Hay4yHbIE  MPEIMETHDY,
«Maremaruka u nHbopMaTuka» U «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3zyueHun ydeOHOro mpeamera «XUMUsS» Ha yriyOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha ypOBHE OCHOBHOT'O U CpETHEr0 00111ero 00pa3oBaHus (Ha 6a30BOM
YpOBHE), 3ajadeil MEepBOCTEIIEHHON 3HAYUMOCTH SIBIsieTCS (OpMHpPOBaHUE
OCHOB HayKH XUMHUU Kak oOOJIaCTHU COBPEMEHHOTO0 €CTECTBO3HAHUS,
NPAKTUYECKON JESITENIbHOCTU YeJIOBEKa M OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KyJbTYyphl. Pemenue 3Toii 3a1a4u Ha yrilyOJIEHHOM YPOBHE U3YUEHHS IpeaMeTa
IPEANojaraeT pealn3anuio TaKuX LeeH, Kak:

e (opmupoBaHue NpenCTaBICHUN: O MaTEPUAIBHOM EIUHCTBE MHPA,

3aKOHOMEPHOCTSIX Y O3HABAEMOCTH SBJICHUHN MPHUPOJIBI, O MECTE XUMUU
B CHCTEME E€CTECTBEHHBIX HayK U €€ BeAylIeH poJii B OOECHEYEHUH
YCTOMYMBOIO  pa3BUTUSL 4YEJIOBEUECTBA: B  pEUICHUH MpoOsemM
HKOJIOTHYECKON, DJHEPreTHUYECKONM U THUIIEBOM 0O€30MacHOCTH, B
pa3BUTUM  MEOULMHBI, CO3JAaHUM HOBBIX MAaTE€pUANIOB, HOBBIX
MCTOYHUKOB SHEPIuH, B obecrieueHnun palMOHAIILHOTO
NPUPOAOIOIb30BaHUS, B (POPMUPOBAHMM MHUPOBO33PEHUS M OOUIEH
KyJIbTYphl ~4YEJIOBEKa, a TaKXe DJKOJOTMYECKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3[J0POBBIO U IIPUPOIHOM CPELIE;

e OCBOCHHME CHCTEMBl 3HAHWM, JISKAINIMX B OCHOBE XUMHUUYECKOU
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYYHOU KapTUHBI MHUpa:
byHIaMEHTAIBHBIX MMOHATHM, 3aKOHOB U TEOPUN XUMUH, COBPEMEHHBIX
MPEICTABICHUN O CTPOCHUH BEILIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJICKYJISIPHOM, O TEPMOAMHAMUYECKUX M
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUUECKUX PEaKLIHii, O
XUMHUYECKOM PaBHOBECHUHU, PACTBOpPAX M JMCIEPCHBIX CHUCTEMax, 00
OOLIMX HAYYHBIX TPUHIIMIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanme 'y  0O0y4aromuxcs  OCO3HAHHOTO  TIOHMMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMHUYECKUX 3HAHUHU ISl OOBSICHEHUS
KITFOUEBBIX HJICH U MPOOJEM COBPEMEHHOU XUMUH, I OOBSICHCHHS U
MPOTHO3UPOBAHUSI  SIBJICHUH, MMEIOIIUX  €CTECTBEHHO-HAYYHYIO
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OPUPOAY; TPAMOTHOTO peIIeHUs MpoOJieM, CBSI3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHUS, aHAIW3a M OLEHKU C MO3UIMHA HKOJIOTHYECKOU
0e30MacHOCTH  MOCJIEICTBHA  OBITOBOM W NIPOU3BOACTBEHHOM
JIESITEIbHOCTH 4YEJIOBEKa, CBSI3aHHOW C XMMHUYECKUM IPOU3BOJICTBOM,
UCTIOJIb30BaHUEM U NEPEPabOTKON BEIIECTB;

e yriayOJieHHe TPEACTaBICHUM O HAyYHBIX METOJax TO3HaHUS,
HEOOXOJAUMBIX JJIsi IPUOOPETEHUsS] YMEHUNM OPUEHTHUPOBATHCS B MUPE
BEIICCTB M OOBICHEHHS XUMHUYECKUX SIBICHUN, UMEIOIIMX MECTO B
IpUpOJIe, B MPAKTUYECKOM IEATEIHbHOCTH U MMOBCEAHEBHON YKU3HHU.

B nnane peanuzanuu MmepBOOYEPEIHBIX BOCIHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKUIMNA [EJIOCTHOM CUCTEMBI CpPEeTHEro 00IIero 00pa3oBaHus MPU U3YUCHUU
npeaMera «XUMHS» Ha YriayOJaEéHHOM YpOBHE 0CO0YI0 aKTyalbHOCTb
pUOOPETAIOT TaKue IeNn U 331a49H, KakK:

e BOCHHUTaHHME YOEKIEHHOCTH B TIO3HABAEMOCTH SBJICHHHA MPHUPOJIBI,
YB@XEHUsS K MpOIeccy TBOpYECTBA B OOJACTH TEOPETHUECKUX MU
MPUKIIATHBIX UCCIIEIOBAHUN B XUMHH, (POPMUPOBAHIE MUPOBO33PEHHUSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAllUM K OOYYEHUIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CAMOBOCIUTAaHMIO HA  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

e pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, UHTEIUICKTYIbHBIX U
TBOPYECKUX CHOCOOHOCTEW O0Oyyaromuxcsi, (HOPMUPOBAHHE Y HUX
CO3HATENHFHOTO OTHOMIICHHWS K CaMOOOpPa30BaHUIO W HEMPEPHIBHOMY
0o0pa30BaHUIO KaK YCIOBUIO YCHENIHOW TpPOo(ecCHOHaTbHON U
OOIIECTBEHHOH JAESITETbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0pPOBBIO U IOTPEOHOCTH B 310pPOBOM 00pa3e KU3HU;

e (opMHpOBaHHE YMEHHI U HABBIKOB Pa3yMHOTO MPHUPOIOTIOIB30BaHUS,
pa3BUTHE  OSKOJOTHMYECKOW  KyJbTYpbl, MNPHOOpETEHHUE  OMbITa
OOIIECTBEHHO-TI0JIE3HOM SKOJIOTHUECKOH 1eATEeIbHOCTH.

OOmiee YMCIO YacoB, NPEIYCMOTPEHHBIX JMJIi UW3Y4YeHHUS XUMHHM Ha
yTIIyOJICHHOM YPOBHE CpeaHero obiiero oopazoBanusi, coctanisieT B 10 kiacce
— 102 gaca (3 Jaca B HefIeINIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer © 3HAYeHUWE OPraHUYECKOM XUMHUHU, MPEACTABICHHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aToMa YIJIepoAa: OCHOBHOE W BO30YKIEHHOE
COCTOSIHUSI. BaneHTHbIE BO3MOYKHOCTH aToMa yriiepofa. XUMHUYECKas CBS3b B
OpraHUYECKUX COCIUHEHUAX. THumbpl TUOpPUAM3AIMU ATOMHBIX OpOHUTasIeH
yraepojga. MexaHu3Mbl 00pa3oBaHUS KOBAJEHTHOW CBsi3M (OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIN). TUIBI MepeKpbIBaHUSI aTOMHBIX OpOHUTaNel, G- U T-
cBsa3u. OauHapHasi, IBOWHAs M TpokHas cBsA3b. CrocoObl pa3pbiBa CBSI3EH B
MOJIEKYJIaX OpraHudeckux BemiecTB. [loHsATHEe 0 CBOOOAHOM pajuKaie,
HyKJIeo(uiIe U IEKTpouIIe.

Teopust cTpoeHMss opranmyeckux coeauHeHu A.M. byrtnepoBa u
COBPEMEHHBIE TMIPEACTABICHHUS O CTPYKTYpE MOJEKYJI. 3HAUeHUE TEOpUHU
CTPOEHUSI OpPraHUYECKUX COECIMHEHHH. MOJeKynspHble UM CTPYKTYpHBIE
¢dopmyinbl.  CTpyKTypHblE (OpPMYJbl pa3IUYHbIX BHJOB: pa3BEpHYyTad,
COKpall€HHas, ckenerHas. M3omepus. Bunasl wn3oMepun: CTPYKTypHas,
NPOCTPAHCTBEHHAA. OJNEKTPOHHbIE 3(P(EKThI B MOJEKYyJaX OpPraHUYECKUX
COEIMHEHUN (MHIYKTUBHBINA U Me30MEPHBIN 3 (DEKTHI).

[TpencraBienne o KiaccUPUKAMU OpraHuyeckux BemiecTB. [loHsatue o
GyHKIIMOHATIBEHOM rpymIie. I'omomnorwus. I'omonornueckue psabL.
CucremaTtnueckass HOMeHKIaTypa opranmdeckux coeauaenuii (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTACIbHBIX MPEICTABUTEIIECH.

Ocob6eHHOCTH U KJ1accupuKaIus OpraHudaeckux peakiuii. OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIE PEAKLINA B OPTaHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOJbl W3YYEHUs BELIECTB M HMX IPEBPALLECHMIA:
O3HAKOMJIEHHE C 00pa3laMy OpraHWYecKHX BEIIECTB U MaTepuajamMu Ha UX
OCHOBE, OIBITHl MO MPEBPAIIECHUIO OPraHUYECKUX BEIIECTB MPHU HArpeBaHUU
(nnaBieHue, oOyTJIMBaHUE M TOPEHUE), KOHCTPYMPOBAHHUE MOJIEIEH MOJEKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Aunkansbl. ['omosiornyeckuii psii akaHoB, oOuias popMyia, HOMEHKIIATypa
U U30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKaHOB,
sp®-ruOpuausanus aTOMHBIX OpOWTanmedl yriuepona, o-cBA3b. DOH3UYECKHE
CBOMCTBA QJIKAHOB.

XWMHUYECKHE CBOMCTBA AJIKAHOB: PEAKIMU 3aMELICHUsS, M30MEPHU3aLNH,
JETrUAPUPOBAHUS, UMKIIN3ALNH, IUPOIN3a, KpEKUHra, ropenus. [IpencraBnenue
0 MEXAHU3ME PEAKLUNN PAIUKAIBHOTO 3aMEIICHUS.
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Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. OOmwas ¢opmyna, HOMEHKIaTypa U  H30MEpHsl.
OCcOOEHHOCTH CTPOCHHMSI M XHUMHUYECKHUX CBOMCTB MajblX (IUKJIOMPOIIaH,
MUKJIOOyTaH) W OOBYHBIX (IIUKIIONEHTAH, IMKJIOTEKCAH) IUKJIOATKAHOB.
Crioco06b!I osTyueHus: ¥ MPUMEHEHHUE IUKIIOAIKAHOB.

Ankenbl. ['oMonornyeckuii psj ankeHoB, oo11as Gopmyia, HOMEHKIATYypa.
DIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl alIKCHOB, SP°-
rudpuan3aIys aTOMHBIX opOuTasneil yriepona, o- u m-cBa3u. CTpyKTypHas U
reomeTpuyeckas (nuc-TpaHc-) uzomepus. DPU3HUECKUE CBOWMCTBA aJKEHOB.
XUMHUYECKHE CBOMCTBA: PEAKIIMU MPUCOSAUHEHUS, 3aMEIICHHS B O-TIOJIOKECHHE
pU IBOMHOM CBSI3U, TOJIMMepU3aluu U okucienus. [Ipapuno MapkoBHHKOBA.
KauecTBeHHble peakiuu Ha JABOHHYIO CBsA3b. CHocOObl MOJIy4E€HUSA U
PUMEHEHUE ATKEHOB.

ATKaJIUEHBI. Knaccudukanus aJIKaINeHOB (comnpsikEHHBIE,
U30JIMPOBaHHbIE, KyMyauposanuvie). OCOOEHHOCTU 3JIEKTPOHHOIO CTPOCHUS U
XUMHYECKMX CBOMCTB CONpPSDKEHHBIX AWEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepuzanus conpsKEHHbIX AUEHOB. CrOCOOBI MOMYyYEeHUS U MPUMEHEHHUE
aJIKaJMEHOB.

Ankunbl. ['oMosorudeckuii psi ankuHOB, 00111ast popmysia, HOMEHKIIATypa
U U30MEpHs. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJIKUHOB,
Sp-rudpuan3aiisg aTOMHBIX opOuTanel yriaepona. duznyeckue CBOMCTBA
QIKUHOB. XMMHUYECKUE CBOMCTBA: PEAKIMM MPUCOEAUHEHUS, TUMEpPU3ALNN U
TpUMEpH3alnU, OKHUCIeHHUs. KHCIOTHbIE CBOWCTBA QJIKWHOB, HMEIOIINX
KOHIIEBYKO TPOMHYK CBS3b. KayecTBEHHbIE peaklMM HA TPOWHYHO CBS3b.
CriocoObl IOSTy4eHUs U IPUMEHEHUE aJIKUHOB.

ApomMatudeckue yrieBoaopoabl (apeHbl). ' OMOJOTHYECKH psiJi apeHoB,
obmast  ¢dopmysia, HOMEHKJIAaTypa U  HU30Mepusl. ODJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJEKyNbl OeH3ona. dusmyeckue CBOIMCTBA
apeHoB. XMMHUYECKUE CBOMCTBA O€H30J1a M €0 TOMOJIOTOB: PEaKLMU 3aMEIIeHUs
B OCH30JIbHOM KOJIbIIE U YTJIEBOJOPOJIHOM paJHKaie, PEaKIMK MPUCOCIUHEHHUS,
OKHucJeHre roMosioros 6en3ona. [Ipeacrasienue 006 OpUEHTUPYIOLIEM JIEHCTBUU
3aMecTUTeNied B OEH30JIbHOM KOJIbIIE Ha TPUMEPE AJKUIbHBIX DPaJUKaJOB,
KapOOKCUIbHOM, TUIPOKCUIBHOM, AMUHO- U HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XMMHMYECKHUX CBOWCTB crtupona. IlonmuMepuszamus crtupona.
Crioco0Ob! MoTyueHus: ¥ MPUMEHEHUE apOMAaTUYECKUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxieHue.
KameHHbI yToJib M TPOAYKTHI €T0 nepepadoTku. CriocoObl nepepadboTku HedTH:
MEePETOHKA, KPEKUHT (TEPMHUUYECKHM, KaTaTUTHICCKUH), pu(OPMUHT, TTHUPOITH3.
[TpoxykTsl nepepaboTku HEPTH, UX TPUMEHEHUE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.



DJIEKTPOHHOE CTPOCHHE TaJOTreHIPOU3BOJIHBIX YIJIEBOJAOPOAOB. Peakiuu
3aMeIIeHrs TajloreHa Ha THJAPOKCOTPYIY, HHUTPOrPYIY, HAHOTPYIIY,
amuHorpymnmy. JleiicTBre Ha rajJoreHnpou3BOAHBIE BOJHOTO U CIHUPTOBOIO
pactBopa mEnoun. BzauMo1ecTBUE TUTAION€HAIKAHOB C MATHUEM U [IUHKOM.
[IoHsiTME O  METAIUIOOPraHUYECKUX  CcoeauHeHHsX.  VMcmonb3oBanue
raJIOTEHIIPOU3BOJIHBIX YIJICBOAOPOJOB B OBITY, TEXHUKE M TPU CHHTE3E
OpraHUYeCKHUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U MX MPEBPAILCHUI:
u3ydeHne  (PU3MYECKUX  CBOWMCTB  YIJIEBOAOPOJIOB  (PacTBOPUMOCTH),
Ka4eCTBEHHBIX PEaKIMi YIIIEBOJOPOI0OB Pa3IMUHbIX KJIaccoB (0OecIiBeunBaHUE
OpOMHOM WJIM MOJIHOM BOJBI, paCTBOpa IMepMaHTaHaTa Kajus, B3aUMOJCHCTBHE
aleTWJeHa ¢ aMMHMAYHBIM pPacTBOpoM okcuja cepedpa(l)), kauecTBeHHOE
oOHapyXeHUEe Yyriaepojia U BOJOPOJa B OPTraHMYECKUX BEIICCTBAX, MOTYyUYCHHUE
ATUJICHA U U3YUYEHHE €r0 CBOMCTB, O3HaKOMJIeHUE ¢ KoJuiekuusiMu «HedpTe» u
«Yronby, ¢ oOpasllaMH IUIaCTMAcC, KaydyyKOB W PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJ YTIEBOJOPOI0OB U FaJIOTr€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenpHbie OHOATOMHBIE CIUPTHI. CTpoeHUE MOJIEKYN (Ha MpUMEpe
MeTaHoJa M 3TaHoJyia). ['oMonormyeckuil psn, odmas ¢dopmyrna, U30Mepus,
HOMEHKJIaTypa U Kkiaccudukanus. DPu3nyeckre CBOWCTBA MPEAeTbHBIX
OJIHOATOMHBIX CIHUPTOB. BOJOpOJHBIE CBSI3M MEXKIY MOJEKYJIaMHU CIUPTOB.
XUMUYECKHE CBOWCTBA: PEaKIMU 3aMelIeHUs], JeTujipaTallu, OKHUCICHUS,
B3aUMOJICUCTBUE C OPraHUYECKUMH U HEOPTaHUYECKUMH  KHUCJIOTaMH.
KauecTBeHHass peakiysi Ha OJHOATOMHBIE CHHUPTHI. JlelicTBME 3TaHOJNIA U
METaHOJIa Ha oOpraHu3M uejoBeka. CrocoObl TOJMyYEeHHUs] W TPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[IpocTeie rdupbl, HOMEHKIaTypa U u3oMepusi. OcoO0eHHOCTU HU3UIECKUX
1 XUMHUYECKUX CBOMCTB.

MHoroatoMHble COUPTHI — ATUIECHIJIMKONbL U TinlepuH. dusznueckue u
XAMHUYECKHE  CBOWCTBA:  pEAKIMM  3aMEIICHHS,  B3aUMOACUCTBUE  C
OpraHUYeCKUMU M HEOPTaHMYECKUMH KHUCIIOTaMU, Ka4yeCTBEHHas peakius Ha
MHOTOaTOMHBIE  cnupThl.  [IpencraBieHue 0  MeXaHU3ME  peakIui
Hyki1eopuibHOro 3amenieHus. JleiictBue Ha opranusm yenoseka. CrnocoObl
MOJYYEHHUS] U IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJIEKYJIbl, B3aMMHOE BIIUSIHUE THUIPOKCOTPYIIIBI U
6en3oapHOTrO siapa. Gusznueckue croiicTBa GpeHona. OCOOEHHOCTH XUMUUECKUX
cBoiicTB (peHosa. KauectBeHHble peakinuu Ha ¢deHon. TokcuuHOCTh (eHoa.
Crnioco06bI osryueHust U npuMeHeHue gperomna. GeHonpopmanbaeTruaHas CMOIA.

KapOoHunbHbIE COEIUHEHHUS — aJbJCTHAbl M KETOHBI. DJIEKTPOHHOE
CTpoeHHEe KapOOHWJIBHOW Tpynmbl. ['OMOJOTHYECKHE PSAIbl AIbICTHAOB H
KETOHOB, 00111ast popMyia, U30MepHusi 1 HOMEHKJIaTypa. Pu3nvecKue CBOMCTBA
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aNbAETUIOB U KETOHOB. XMMUYECKHUE CBOMCTBA AJIbJIETUJI0B U KETOHOB: PEAKLIMU
npucoeauHeHus. OKHCIEHHE albIETHA0B, KayeCTBEHHbIE peEakUWU Ha
anbaeruabl. CnocoObl MOJyYeHUs U MPUMEHEHUE allbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE TpelEibHbIE KapOOHOBBIE KHUCIOTBL. (OCOOEHHOCTH
CTPOCHHMSI MOJIEKYJl KapOOHOBBIX KHCIOT. M3omepus u HOMEHKIATypa.
®duznyeckre CBOMCTBA OJHOOCHOBHBIX MPENENbHBIX KapOOHOBBIX KHCIOT.
Bonopoansie cBsi3M MeXAy MOJIEKyJaMu KapOOHOBBIX KHUCJIOT. XHUMHUYECKUE
CBOMCTBA: KHCJIIOTHBIC CBOMCTBA, PEAKITUS ATEPUPUKAIINH, PEAKIIHH C YIACTHEM
YIJIEBOIOPOAHOTO pagukaia. OCOOEHHOCTH CBOWMCTB MYPaBbUHON KHUCIIOTHI.
[lonsiTue O TPOU3BOJAHBIX KApOOHOBBIX KHCJIOT — CJIOXHBIX 3dupax.
Mmuoroo0pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEEIbHBIX U
apoOMaTUYECKHUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCJIOT,
TUJPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBuTeny BbICIIUX KapOOHOBBIX KUCIOT:
CTeapUHOBAsl, MAIbLMUTUHOBAS, OJICMHOBASL, IUHONE6AS, TUHONEHOBAs KUCIIOTHI.
CriocoObl OJTy4eHUs U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnosxuble 3¢upbl. ['omonoruyeckuii psia, odmas GpopMynna, H30Mepusi U
HOMEHKJIaTypa. PU3NUECKHE U XUMHYECKUE CBOWMCTBA: TUIPOJIM3 B KUCIOU U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pru3nvecKkue 1 XUMUYECKUE CBOMCTBA JKUPOB: TUAPOIHU3
B KUCION U 1ieno4Hor cpenae. OCOOEHHOCTH CBOWCTB JKHPOB, COIEPIKAIIAX
OCTaTKU HENPEIENIbHBIX KUPHBIX KUCIOT. JKUpHI B IpUpoIeE.

MpbLT4 Kak COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIICE JICHCTBHE.

O6mias xapaktepuctuka yrieBojaoB. Knaccudukanus yrieBogoB (MOHO-,
IU- W Tmojucaxapuibsl). MoHocaxapuibl: TJIOK03a, (PpyKTO3a, rajaakrosa,
pubo3a, ne3okcupubo3a. Ou3nUecKre CBOMCTBA M HAXOXKJICHHE B IPHUPO/IC.
@dortocuHTE3. XMMHYECKHME CBOWCTBA TJIFOKO3bl: PEAKIMU C y4aCTUEM
CIIUPTOBBIX U aJbJETUIHON TPYMI, CIUPTOBOEC U MOJOUYHOKHUCIOE OpOKEHHE.
[IpyuMeHeHne TIOKO3bl, €€ 3HAYCHUE B KUBHEACATEIBHOCTA OpraHu3Ma.
Jucaxapuapl: caxapo3a, MallbTOo3a U JlakTo3a. BoccTaHaBiMBaromue U
HEBOCCTaHaBIIMBAlOIIME Aucaxapuabl. [ 'uaponus aucaxapuaos. HaxoxaeHue B
npupoae U npumenenue. llomucaxapuapl: Kpaxmal, TJIMKOTEH U LEJUII0JI03A.
CrpoeHrie MakpoOMOJIEKYJl Kpaxmalia, TJIMKOT€Ha W LEeJUTIoN03bl. Duznueckue
CBOMCTBA Kpaxmalia 1 LEJUTI0JIO3bl. XMMUYECKHUE CBOMCTBA Kpaxmalia: TUIPOIIN3,
KaueCTBEHHAsI PEAKIMs C HOJIOM. XMMUYECKHUE CBOMCTBA LIEJLTIONI03bI: THIPOJIN3,
nosiyaeHre 3GuUpoB 1eUTi0N03bl. [loHsATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIEpUMEHTAIBHbBIE METOJABl M3YUYEHHsI BEUIECTB W WX MPEBPAIICHUN:
pPacTBOPUMOCTh Pa3IUYHBIX CIUPTOB B BOJIE, B3aUMOJCICTBHE HTaHOIA C
HAaTpUEM, OKUCJIEHUE 3TUJIOBOTO CIIUPTA B alibJIETU] HA PACKaJIEHHON MeTHOMN
MPOBOJIOKE, OKHUCJEHUE ATUJIOBOTO CIUPTA AUXPOMATOM Kayus (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), KAUECTBEHHbIE PEAKIIMU Ha alIbJIETUABI (C
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ruapokcugom auammuHcepeopa(l) u  ruapokcumom wmemu(ll)), peakius
rinuuepuHa ¢ rugapokcuaoM meau(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTHI, B3aMMOJICHCTBUE pacTBOpa TIIOKO3BI ¢ ruapokcuaom Mmemu(ll),
B3aMMO/ICHCTBUE KpaxMalia ¢ MOJOM, PEUIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 IO
TemaM «CrupTel U (eHoubl», «KapOoHoBbie KUCTOTHI. CIOXKHBIC YPUPHD.

A3oTcoaepkamye OpraHundecKue CoeJUHCHUs.

AMHMHBI — OpraHuyeckue TMpOU3BOJHBIE aMmmuaka. Kiaccudukarus
aMUHOB: anudaTrudeckue W apoOMaTUYECKUE;, TICPBUYHBIC, BTOPUYHBIC W
TpeTuaHbie. CTpoeHUE MOJIEKYJ, 001mas ¢popMyIna, H30MepHsi, HOMEHKJIATypa U
dbusznyeckue CcBoOWCTBAa. XUMHUYECKOE CBOMCTBA anudaTUyecKuX amMUHOB:
OCHOBHBIE CBOWCTBA, aTKWJINPOBAHHUE, B3AUMOJCHCTBUE MEPBUYHBIX AMUHOB C
a30TUCTON KUCHO0TOW. COoNM aTKUIaMMOHMUSL.

AHWIMH — TpeACTaBUTENIb aMUHOB apomartuueckoro psga. CrtpoeHue
aHunuHa. B3auMHOe BIMSHUE Tpynn aTOMOB B MOJIEKYyJe aHWIMHA.
Oco0EHHOCTH XMUMHUYECKUX CBOMCTB aHWIMHA. KadecTBEeHHBIE peakiuu Ha
aHwH. CrocoObl MONyYeHHUS U TPUMEHEHHE anu(aTUYeCKuX aMHHOB.
[TonyueHne aHUIMHA U3 HUTPOOEH30J1a.

AmuHokucnotel. HoMenkiiarypa u uzomepusi. OTaenbHbIe NPEACTABUTENN
0-aMUHOKHCJIOT: TJIUIHWH, ajaHuH. OU3NMYEeCKUe CBOWCTBA aMHUHOKHUCIIOT.
XUMHYECKHE CBOMCTBA aAMHUHOKHUCIOT Kak aM(pOTEpHBIX OPTraHUYECKHUX
COCIMHEHUN, peakius MOJUKOHICHCAIIMN, OOpa30BaHWE IMENTHUIHON CBS3H.
buonoruueckoe 3HaueHUEe aMUHOKUCIOT. CUHTE3 U THUJIPOJIU3 TIETITH]IOB.

benku kak npupojHbie nonumepsl. [lepBuyHas, BTOpUYHAs U TpETUYHAs
CTpyKTypa OenkoB. XMMHYECKHE CBONCTBA OEIKOB: THAPOJIH3, JCHATYypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

DKCIEpUMEHTAIbHBIE METOJIbl MU3YYEHUsI BEIIECTB M MX MPEBPAILICHUI:
pacTBopeHue OENKOB B BOJE, JCHATypalus OCIKOB MPU HArPeBaHUM, LIBETHHIC
peakiuu Ha O€NKH, peIICHHE JKCICPUMEHTAIbHBIX 3aad Mo TeMaM
«A30Tconepkalie  OpraHuyeckue  coeauHeHus» U «Pacrno3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BricokoMoJieKyJIsIpHbIE COeIUHEHMNS].

OCHOBHBIC TIOHSITUSI XUMHUHM  BBICOKOMOJICKYJIIPHBIX  COCIUHECHUI:
MOHOMEp, TOJIMMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSISA
MoJeKyIsipHas Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — OJIMMEPU3ALIMS U TTOJIMKOHIEHCALIHSL.

[Tonmumepnbie matepuanbl. [lmacTmacchl (MOTUATUIIEH, MOJUIPOIUJICH,
NOJIMBUHWIXJIOPHU, MOJUCTUPOJI, TMOJUMETHUIMETAKPUIAT, MOJIUKAPOOHATHI,
noJimdTUICHTEpePTaNar). Y Trim3aus 1 nepepadoTKa miacTuKa.

DnacToMepbl:  HAaTypaJbHBIM  Kay4dyK, CHUHTETHYECKHE  KaydyKHu
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.
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BosnokHa: HaTypanbHble (XJOINOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTeTHUECKHE (KalpOH U JIaBCaH).

[Tonmumepsl CHEUaIbHOTO Ha3HAYEHUS (Tepron, KeBJIap,
AIIEKTPOIPOBOIAILME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIBHBIE METOJIbl M3y4YEHHUs BEIIECTB M MX MPEBPAILCHHIA:
O3HAaKOMJIEHHE ¢ oOpasllaMu TMPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMAacC, KayudyKOB, pEIICHHE OSKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe
«Pacrnio3HaBaHuE MJIACTMACC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxaenne MoJexyyIsipHOH (OpMYJIbI OpraHUYECKOTO COEAMHEHUS 10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXXJIECHUE
MOJIEKYJISIPHOM (pOpMyJbl OPraHUYECKOTO COEAMHEHHs o Macce (00BEMY)
MPOJYKTOB CTOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklUu W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHHUE CTPYKTYPHOU (POpMyIIbl
OpPraHUYECKOTO BEILIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIH CIOCOOOB
IIOJIYYECHMS], OIPEIEICHUE JOJIM BBIXOA MPOAYKTa PEAKIIUH OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peannsanuys MeXIIpeMETHBIX CBSI3€M IPU U3YYEHUH OPTaHUYECKOW XUMUU
B 10 kiacce ocyuiecTBIseTCA Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-
Hay4YHBbIX TOHSTUWA, TaK W TMOHATHH, MPUHATBHIX B OTAEIBHBIX IpPEeAMETax
€CTECTBEHHO-HAYYHOT0 IIKJIA.

OO1Me ecTecTBeHHO-HAyYHbIE TMOHSTHUS: SBJIICHHE, Hay4HbId (DaKT,
TUIIOTE3a, TEOpHUs, 3aKOH, aHalU3, CHUHTE3, Kiaccudukauus, HaOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

duznka: Marepusi, aTroM, O3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA,
HSHEPreTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE
BEILECTBA, (PU3NYECKHE BEIUUYHHBI, €IUMHULIBI U3MEPEHHS, CKOPOCTh, YHEPIHs,
Macca.

buomorus: kierka, opraHmsM, 3KocHcTeMma, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIN U reTepoTpOQPHBINA TUI MUTAHUs, OPOKEHNE,
dboTocUHTE3, AbIXaHUE, OCNKH, YTIEBOIbI, >KUPbI, HYKICHMHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hble HCKOMaeMble, TOTINBO.

TexHonorus: NHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAJIBHOIO MHUTAHUS,
MOIOLIUE CPEJICTBA, MaTEpUAIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.
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INDIAHUPYEMBIE PE3VIJIIbTATBI OCBOEHMA IIPOTPAMMBI 110
XUMHNN HA VIJIVBJIEHHOM VPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cOOTBETCTBUU C CHUCTEMHO-AESITEIBHOCTHBIM MOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUs BBIJECICHBl CIEAYIOIIME COCTaBISAIONIME: OCO3HAHUE
OOYYArOIIIMMHUCST POCCHMCKON TPaXTaHCKON HWACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEJILHOCTH U  CAMOOIPEJCICHUI0;  HaJIU4yue
MOTHBallMM K OOYYEHHIO; TOTOBHOCTb U CIIOCOOHOCTH OOYYarolUXcCs
PYKOBOJICTBOBAThCSl TMPUHIATHIMU B OOIECTBE TMpaBWJIaMd W HOpMaMu
MOBECHUS; HAJTUYKE MPABOCO3HAHMUS, DKOJIOTHUECKOU KYJIbTYPbI; CIIOCOOHOCTh
CTaBUTh 1IEJIU U CTPOUTH KM3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJNbTaThl OCBOCHHUS TpeAMEeTa «XHUMHS» OTPaAXKaIOT
c(hOpMHPOBAHHOCTh OIBITA MO3HABATEIBHOM W TPAKTUYECKON J1€ATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCce pean3aiii 00pa3oBaTeIbHOM JeATeIbHOCTH.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeAMETa «XHUMHS» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTUYECKOW NESITEIHHOCTH
oO0y4Jarommxcsl B MpoI1iecce peayin3alui 00pa3oBaTeIbHOM NS TEIHLHOCTH, B TOM
YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUSI  OOYYAIOIIMMHUCS  CBOMX KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUS] O COIMAJIbHBIX HOpPMax M TMpPaBWIAX MEXKIUYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH NPH CO3JaHUU
y4€OHBIX TPOCKTOB, PEIICHUH YUYCOHBIX U MO3HABATEIBHBIX 33/1a4, BBITIOJIHCHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU IeATEIHLHOCTH,

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HAacCJEAUIO
OTE€YE€CTBCHHON XMMUH;

YBaXEHUS K TPOIECCY TBOPUECTBA B OOJACTH TEOPHH W MPAKTHUIECKOTO
MPUJIOKEHUSI XMMHH, OCO3HAHHUSI TOTO, YTO JAHHbIE HAYKU €CTh PE3yIbTaT
JUIUTENIbHBIX HAOJIOJIEHUH, KPOMOTIUBBIX JSKCIEPUMEHTAJIBHBIX IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;
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WHTEpeca U TMO3HABATEIbHBIX MOTHBOB B MOJYYEHHUU U MOCIEAYIOIIEM
aHanu3e UWHQOpPMAIMM O  MEPEJOBBIX  JOCTIXKEHUSIX  COBPEMEHHOM
OTE€UYECTBEHHOMN XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH  OLIEHHMBATh CHUTYallud, CBS3aHHbIE C XHUMHUYECKUMH
SIBJICHUSIMH, I IPUHUMATh OCO3HAHHbBIE PEIICHHS], OPUEHTUPYSACHh HA MOPaIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJICHUE U MOCTYIKM CBOUX TOBAapHUIIEH C
MO3UIIUNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUIN
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHUMAaHUsl LIEHHOCTEW 370pOoBOro M Oe3omacHOro oOpasa KHU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOT'O OTHOILLEHUSI K COOCTBEHHOMY (PM3HUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

COOJIIO/IeHUsT TpaBMJI O€30mMacHOr0 OOpaleHusi ¢ BElIECTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

NOHUMAHUSI UEHHOCTH TMPaBWJI WHAUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 MOBEACHHUS B CHUTYAlMSIX, YrPOXKAIOLWUX 3J0POBBI0O M KU3HU
JIIOACH;

OCO3HaHUS MOCIIECTBUI U HENPUATHS BPEIHBIX IPUBBIYEK (YIIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEA0BATEIbCKOM
NeSATETbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOW M JPYrHUX BHUIAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YyacTHE B pEUICHUU MPaKTUYECKHUX 3a/ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY M3YUYEHHUIO MpOoQeccHil pa3inuyHOro poja, B
TOM YHCJIE HA OCHOBE PUMEHEHHUS IPEAMETHBIX 3HAHUI M0 XUMUU;

YBaXEHUS K TPYAY, JIOJAM TPpyJa U pe3yJibTaTaM TPYAOBOU €SI TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAIbHOW TPACKTOPHUH
oOpazoBaHus, Oyaymiel npodeccur M peaausauu COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB € Y4€TOM JINYHOCTHBIX HHTEPECOB, CHOCOOHOCTEN K XUMUH, HHTEPECOB
U TTOTPeOHOCTEH 00IIIeCTBAa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOIICHUS K MPUPOJE KaK MCTOUHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TT00aTBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM, BIUSHUA
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;
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OCO3HAHUSI HEOOXOAMMOCTH MCHOJIb30BaHUSI JOCTHXKEHUM XUMHUH IS
pELIEHHs] BOIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIb30BAHMS;

AKTUBHOTO HEMNPUATUS JACUCTBUM, NPUHOCIIIUX BpPEA OKPYKAOILIEH
NPUPOAHON Cpezie, YMEHHUS MPOTHO3UPOBATh HEOIATONPUSTHBIE SIKOJIOTUUECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJu4yus Pa3BUTOTO JKOJOTUYECKOTO MBIIUICHHS, 3KOJIOTHYECKOU
KYJBTYpPbI, ONbITa JEATEIBHOCTH 3KOJIOTMYECKOW HAIPABICHHOCTH, YMEHHS
PYKOBOJCTBOBATHCSA UMM B ITIO3HABATEIbHOM, KOMMYHUKATUBHOM M COLMAJIBHON
IPaKTUKE, CIIOCOOHOCTM W YMEHUS aKTHBHO IPOTHUBOCTOATH HJIEOJIOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS CHeU(UKA XUMHU KakK HayKd, OCO3HaHUS €€ poju B
dbopMHUpPOBaHUU PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 11€JIOCTHOTO
MPEICTaBICHUS 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHWU TPUPOAHBIX 3aKOHOMEPHOCTEW W PEIICHUH MPOOJIEM COXpaHEHUS
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUHU [UJII COBPEMEHHOMN
UMBWIN3ALNKA: B €€ T'yMaHUCTUYECKON HAIMpaBICHHOCTH W BAXXHOW pPOJU B
CO37IaHMM HOBOM 0a3bl MaTEpUAbHON KYJbTYpbl, B PEIICHUH TJIOO0ATBHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CHIPhEBOM, SHEPIETUUECKOM,
MUIIEBOM UM  DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTUU  MEIAUIMHBI,
00ecreYeHnH yCI0BUM YCIIEIIHOTO TPY/1a U SKOJIOTUYECKH KOM(POPTHON KUZHU
Ka)kI0Tr'0 YieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: IMOHMUMAaHMUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH UCII0Ib30BaTh
NoJIy4aeMble 3HaAHUS ISl aHAJIM3a U OOBSICHEHUS SBJICHUM OKpPY>KarOLIero Mupa
U TPOUCXOMSAIMX B HEM U3MEHEHHWM, YMEHHs JellaTb OOOCHOBAaHHBIE
3aKJTIOYCHUS] HA OCHOBE HAYYHBIX (DAaKTOB W HMMEIOIIUXCS JTaHHBIX C IIEJIBIO
MOJYYE€HUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO MCIOJIb30BATh XUMUYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOU NESITEbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHHUIO U
caM000Opa30BaHUI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHM 10 XUMHUH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;

uHTepeca K  OCOOGHHOCTSAM  TpyJa B  pasIu4HbIX  cepax
poecCHOHANTEHOM eI TEIEHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI
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MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHS MPOrpaMMbl IO XHMHHM Ha
YPOBHE CpeHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HauYuMBble i1 (OPMHUPOBAHMS  MHUPOBO33PEHUA  OOydYarOIIHXCS
MEXIUCLUIUIMHAPHBIE (MeXIpeIMEeTHBIE) oOlIeHayYHbIE HOHATHS,
OTpaKaloIllMe IEJIOCTHOCTh HAYYHOM KAapTHUHBI MHpa U CIEHUu(pUKY METOJI0B
NO3HAHUSA, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
DHEprus, sSBJICHUE, IMPOLECC, CUCTEMa, Hay4HbId (aKkT, MPUHLUI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, UCCIIEOBaHHE, HaOJIOJEHUE, W3MEpPEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHbIC yueOHbIe NENUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATHUBHBIE, PpEryJIATHBHBIE), oOecneuynBaromuye Q(oOpMHUpPOBAHUE
(YHKIIMOHAJIBHOW IPaMOTHOCTH M COIIMAJIbHOM KOMIIETEHIIUU 00yYaroIXcs;

CHOCOOHOCTD o0yJaromuxcs UCII0JIb30BATh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PEHUECKME 3HAHUA U  YHHBEPCAJIbHbBIE
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAaKTHKE.

MeranpenMeTHbIE pe3ybTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAJIbHBIMU
yu4eOHBIMU TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PErYJISTUBHBIMU
JNEUCTBUSAMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune JaeicTBUSI:

CaMOCTOSITENIbHO (D OPMYNIUpPOBaTH U AKTyallU3UpPOBaTh MpoOJIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeAEsATh UENU ACATEIBbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUH HUX
JIOCTUKEHUSI, COOTHOCHUTH PpE3YJbTaThbl JICSATCIBHOCTH C MOCTABJICHHBIMU
LCJISIMU,;

MCIMOJIb30BaTh MPU OCBOCHWUU 3HAHUWM MPUEMBI JTIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XaPAKTEPHbIC IPU3HAKY MOHITUNA U YCTAHABIUBATh UX B3aUMOCBSI3b,
WCITOJIb30BATh COOTBETCTBYIONIUE MOHITHS JTsl OOBSICHEHUS OTIACIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAaHHMS M KPUTEPUH I KIACCHU(UKAIIUA BEIICCTB U
XAMUYECKUX PEAKIINM;

YCTAHABIMBATh MPUUYMHHO-CIEACTBEHHBIC CBSI3M MEXIY H3y4YaeMbIMU
SIBIICHHUSIMU,

CTPOUTH JIOTUYECKUE PACCYX ICHUSA (MHAYKTUBHbBIC, NECIYKTHUBHBIC, IO
aHAJIOTUH), BBISBIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B paccMaTPUBAEMbIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B TPOLECCE TO3HAHUS UCTIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HAKOBBIE) MOJENH, NPEOOPA3OBBIBATH MOJEIBHBIE TPEICTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI) JJIEMEHTa, XUMUYeckas ¢Gopmysia, ypaBHCHHE
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XUMUYECKOM peakuuu — TMpU peHieHUH Y4eOHbIX I[I03HABATENbHBIX U
MPaKTUYECKUX 3a/1ay, IPUMEHSATh Ha3BaHHbIE MOJIETbHbIE MPEICTABICHUS IS
BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB H3YYaEMBIX BEIIECTB U XUMHUYCCKUX
peaKuui.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJI€Th OCHOBAMHU METOJ0B HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX
peakuuit;

dbopMyIMpoBaTh I[ETW W 3a7a4d  HUCCICOBAHUS, HCIOJIb30BaTh
MOCTABJICHHBIC W CaMOCTOSITEIIFHO C(HOPMYITHPOBAaHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA TIO3HAHUSI U OCHOBBI JIJIsl (POPMUPOBAHUS TUIIOTE3bI IO MTPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CY>KJICHUI;

BJIAJI€Th HAaBBIKAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M TPOBEICHHUS
YYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUs HaOJoAaTh 3a
XOJIOM  TIpOLECCa, CaMOCTOATENIBHO IPOTHO3MPOBATH €ro  Pe3yJbTar,
dbopmynupoBath 000OIIEHUS U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pe3yIbTaTOB UCCIEAOBAHUS, COCTABIIATh OOOCHOBAHHBIM OTUYET O MIPOJIETaHHON
pabore;

NpUOOpETaTh OMBIT YYEHUYECKON HCCIEI0BATENbCKON M MPOEKTHOU
JEATEeIIbHOCTH, MPOSIBISATH CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJOB DEIICHUs MPaKTUYECKUX 3ajad, MPUMEHEHHIO Pa3IUYHBIX
METO/IOB IMO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHUPOBAThCS B PA3IMYHBIX HMCTOYHMKAX WHOOpMaIuu (HaydHO-
MOMyJIsipHasl JUTEpaTypa XUMHUYECKOTO COJEP)KaHMs, CHPaBOYHBIE TMOCOOUS,
pecypchl IHTepHeTa), aHaIM3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUIOB U PopM
NpEACTABICHUS,  KPUTUYECKH  OlCHMBaTh €€  JIOCTOBEPHOCTh U
HEMTPOTUBOPEUNBOCTH;

(bOopMyIUPOBATH 3aNPOCHI ¥ IPUMEHSATH PA3TMYHBIE METOIBI IPH TIOMCKE U
orOope wuH(DOpMaIUU, HEOOXOAUMOUM Il BBIMOJHEHUS Y4YeOHBIX 3a7ad
OIPEAECIIEHHOTO THUIIA;

pUOOPETaTh OMBIT UCIIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTIOMCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBIOMpATh ONTHUMANbHYIO (GOpMY TIPEIACTABICHHS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH padoTe C
XUMUYECKON HH(POpMALIME: NPUMEHSTh MEXIpeaMeTHbIe ((usndyeckue u
MaTeMaTUYEeCKHE) 3HAKU U CUMBOJIBL, POpMyJIbl, aOOpeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.
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KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHUS:

3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora
/U OAUCKYCCHH, BBICKA3bIBATh UICH, q)OpMy.III/IpOBaTL CBOMH IIPCITIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C MPE3EHTALMEN PE3YIbTATOB I03HABATEIBLHOU AEATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU
BBITIOJIHEHUH XUMHUYECKOTO DJKCIEPUMEHTa, MPAKTUUYECKOM paboThl 10
VCCJIEIOBAHUIO CBOWMCTB M3Y4Ya€MbIX BELIECTB, pealn3allid y4eOHOro MPOEKTa,
u (GOpMyIHUpOBaTh BBIBOABI MO peE3ylbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN
MyTEM COIIACOBAHMS MO3UIMI B X0O€ 00CYKJIEHU U 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

CaMOCTOATENFHO TUIAHUPOBATh U OCYIIECTBIISITH CBOIO IMMO3HABATEIBHYIO
JeSATEILHOCTD, OMpeaess e€ Ienu W 3aJadd, KOHTPOJIMPOBATH U MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpPEJIaraéMblil ajaropuT™M ACHCTBUN MpHU
BBITIOJTHEHUU Y4YE€OHBIX M HCCIIEIOBATENIbCKUX 3ajlay, BBIOMpaTh HamboJliee
3¢ EeKTUBHBIN €MOCO0 UX PEIICHHUs] ¢ YYETOM MOJYyYSHHUS HOBBIX 3HAHHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTh CAMOKOHTPOJb JCSITEIBHOCTH HAa OCHOBE CaMOaHalv3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIE pPE3yNbTaTBl OCBOCHHUS TMPOTPAaMMBI IO XHUMHH Ha
yIIIyOJIEHHOM ypOBHE Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHUs BKIIOYAOT
cneruuyeckue st yaeOHOTo peaMeTa « XUMUs» HayqHbIC 3HAHUSI, YMEHUS U
CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, MHTEPIIPETAIIMU U TIPEOOPa30BaHUIO 3HAHUH,
BU/JIBI ICATEILHOCTH 10 TIOJIYYCHHIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUHN B
Pa3IMYHBIX YYEOHBIX CHTYAIIUSX, & TAK)KE B PEaTbHBIX KU3HCHHBIX CUTYAIUsX,
CBSA3aHHBIX C XuUMHEH. B mporpamMme Mo XWMHUU TPEIMETHBIE PE3yJIbTAThI
MIPE/ICTABIICHBI TI0 TOJIaM U3yUYEHUSI.

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XuUMHUS
OTpaXaroT:

c(hOpMHUPOBAHHOCTh MPEJICTABIICHUI: O MECTE€ YU 3HAYEHUU OPraHUYEeCKOU
XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ POJIM B 00€CTIEUEHUN YCTOMYHBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM IKOJIOTHUECKOM, SHEPTeTUUECKON
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U TUIIeBOM 0€30MacHOCTH, B Pa3BUTHUM MEIMIIMHBI, CO3JaHUU HOBBIX
MaTepHaioB, HOBBIX MCTOYHUKOB J3HEPrUH, B OOECHEUYEHHH PALMOHAIHLHOTO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MUPOBO33PEHUSI U OOIIEH KyJIbTYpHI
YEJIOBEKa, a TaKKe 3KOJOTMYECKM OOOCHOBAHHOIO OTHOUIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE CHUCTEMOM XHMMHUYECKHUX 3HAHHMM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS — XHUMHYECKUH »HJIIEMEHT, arToM, SApOo U
JNIEKTpOHHAst 00oJiouka aTtoma, S-, P-, d-aTOMHBIE OpOWTAIM, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUSI aToMa, TMOpUIM3alis aTOMHBIX OpOHUTANIEH, WOH,
MOJIEKYJIa, BaJIGHTHOCTh, JJIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHUS,
XUMHUYECKasi CBS3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA OOBEM, YIIIepOJHBIN
CKeJleT, (YHKIMOHAJbHAs TIpylmna, paaudkal, CTPYKTypHble (opMyIbl
(pa3BEpHYTBIE, COKpAILEHHbIE, CKEJIETHbIE), H30MEPHUS CTPYKTypHas W
POCTPAHCTBEHHAA (T€OMETpUYECKas, ONTHIECKAs ), U30MEPBI, TOMOJIOTMYECKUI
psil, TOMOJIOTH, YIJIEBOJOPOBI, KUCIOPOJA- U a30TCOAEPKAIINE OPTaHUYECKHUE
COEJIMHEHHUsI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS;, TEOpHUH, 3akoHbl (mepuoanueckuii 3axkoH JI. WM. MeHnneneena,
TEOPUS CTPOEHUS Opranndeckux BemecTB A. M. byTiiepoBa, 3ak0H coXpaHeHUs
MaccChl BEUIECTB, 3aKOH COXPAHEHHSI U MPEBPALLEHUS SHEPTUH NP XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI A3BIK XUMHH,
MHUPOBO33PEHUYECKNE 3HAHUS, JIEXKAIINE B OCHOBE MOHWMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SBJIICHUW; TIPEICTABICHUS O MEXaHH3Max
XUMUYECKUX peaKuui, TEPMOIMHAMHYECKUX u KHMHETHYECKUX
3aKOHOMEPHOCTSX MX IPOTEKaHUs, O B3aMMHOM BJIIMSHUM aTOMOB M Tpymnn
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U M€30MEpHBI 3P deKThl, OpUeHTAHTHI | 1
Il pona); dakTosoruyeckue CBEJASHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U
0e30MacHOM HMCHOJIb30BAaHUU BAKHEWILIMX OPTraHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JICSTENIbHOCTH 4YeJIOBeKa, OOIIMX HAyYHbIX MPUHLHUIIAX
XUMHUYECKOTO MPOM3BOJACTBA (Ha TIpPHUMEpPE NPOU3BOJACTBA METAHOJIA,
nepepadoTku HepTH);

c(OpPMHUPOBAHHOCTh YMEHHMII: BBISIBJISITh XapaKTepHbIE MPU3HAKU TTOHITHIH,
yCTaHaBJIMBAaTh WX B3aUMOCBS3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHSTHUS
P OMKUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIB30BaTh XMMUYECKY0 CUMBOJIMKY JUISI COCTABJICHHSI MOJIEKYJISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX) (HOopMys
OpraHUYECKUX BEIIECTB;

COCTABJISITh YPAaBHEHUS] XUMUYECKHUX PEAKIIMI U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTAaBJIEHUS
AJIEKTPOHHOTO OajaHca 3TUX peakluid, peakuuil HOHHOTO OOMEeHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;
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U3rOTaBIMBATh  MOJEIM  MOJIEKYJl OpPraHMYECKHX  BEHIECTB  JIs
WUTIOCTPALIMUA UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

chOPMHPOBAHHOCTh,  YMEHWW:  YCTaHAaBIMWBATh  MPUHAIICKHOCTD
M3YYCHHBIX OpPraHUYECKUX BEHIECTB IO HX COCTAaBy M CTPOCHUIO K
OTpeNeNEHHOMY KJIAcCy/TpylIie COCAWHCHHM, [aBaTh WM Ha3BaHUS II0
cucremarudeckod HomeHkinarype (IUPAC) u mnpuBoAuTh, TpUBHATILHBIC
Ha3BaHUs JUIsl OTIEIBHBIX MPEACTABUTEICH OpPraHMYEeCKUX BEIIECTB (ITHIICH,
alleTWICH, TOJIyOJ, TJHWIEPHUH, OTUICHTIUKOIb, (eHon, Qopmampaerus,
alneTalnbJerul, alleTOH, MypaBbHUHasl KUCJIOTa, YKCYCHAsl KMUCJIOTa, CTeapUHOBAs,
OJIEMHOBAsl, MAJIbLMUTUHOBASI KUCIIOTHI, TIUIUH, alaHUH, MajabTo3a, (PYKTO3a,
aHWIMH, TUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOI U JIPyTHUE);

c(hOpPMHPOBAHHOCTh YMEHHUS OMNPENEIATh BHUJI XHUMHYECKOW CBS3U B
OpTraHUYECKUX COEAUMHEHUSIX (KOBAJICHTHAs W WOHHAs CBSI3b, G- M T-CBS3b,
BOJIOPOJTHAS CBSI3b);

c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHSTh MOJIOKEHUS TEOPUU CTPOCHHUS
opranndeckux BemecTB A. M. BbyrnepoBa miis OOBSCHEHUS 3aBUCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHMH XapakTE€pU30BaTh COCTaB, CTPOEHUE,
(dbu3nYecKre U XUMUUECKHUE CBOMCTBA TUMUYHBIX MPEICTABUTEICH Pa3IMUHbBIX
KJIACCOB  OPraHWYECKUX BEIIECTB: QJIKAaHOB, IIMKJIOAJIKAHOB, aJKEHOB,
aJIKaJIMEHOB, AJTKUHOB, apOMATHYECKUX YTIEBOJAOPOJIOB, CIIMPTOB, aJIbJACTHUIIOB,
KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBIX U CJIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOCAVMHEHUN U aMUHOB, aMUHOKHUCJIOT, OCJIKOB, YIJIEBOIOB (MOHO-, U- U
MOJINCAXAPHUIOB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIYy HUMHU
YpaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHUA C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMHPOBAHHOCTh YMEHHS TIOJATBEPKIaTh Ha KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCKMOCTU PEAKIIMOHHOM CITIOCOOHOCTH OPTaHUYECKUX COCTUHEHU N
OT KPAaTHOCTH U THMA KOBAJICHTHOU CBS3U (G- M M-CBS3M), B3AUMHOTO BJIMSTHUS
aTOMOB U TPYIITT aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTH yMEHUS XapaKTepru30BaTh UCTOYHHUKHU
YTJIEBOJIOPOJHOTO ChIpbsi (HE(Th, MPUPOAHBIM Ta3, Yroyib), CHOCOOBI €ro
nepepaboTKU U MPAKTUUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTH BJIQJICHHS CUCTEMOU 3HAHUH O €CTECTBEHHO-HAYYHBIX
METO/JaX TO3HaHUS —  HAOMIONEHWU, W3MEPEHUH, MOJCIUPOBAHUH,
AKCIIEpUMEHTE (PEaTbHOM M MBICIICHHOM) M YMEHUS IPUMEHSTH 3TH 3HAHHUSI,

chOpPMHPOBAHHOCTh ~ yYMEHHS  NPUMEHSATh  OCHOBHBIE  ONEpaIUH
MBICJTUTEIBHON AEATENbHOCTU — aHalu3 W CHHTE3, CpaBHEHHUE, 0000lIeHue,
CUCTEMATHU3AIINIO, BBISIBJICHUE TPUIHMHHO-CIICICTBEHHBIX CBSI3EH — JIsI U3YICHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;
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c(hOpMHUPOBAHHOCTh YMEHUM: BBISIBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUM
C MOHATUSMU U NPEACTABICHUAMH JIPYTHUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
JU1s1 00JIee OCO3HAaHHOIO MOHUMAHHMSI CYIIIHOCTY MAaTEpUaIbHOTO €AUHCTBA MUPA,
UCITI0JIb30BaTh CUCTEMHBIE 3HAHUS 110 OPTaHUYECKON XUMUU ISl OOBSICHEHHS U
IIPOTHO3UPOBAHUS SIBJIEHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

chOpPMHPOBAHHOCTh YMEHHUW: NPOBOAUTH PACUYETHl IO XUMUYECKUM
dbopMmynaM M ypaBHEHHMSIM XUMHUYECKHX pEaKIUil ¢ HCIOJIb30BaHUEM
bu3ndeckux Benu4uH (Macca, O0O0BEM Ta30B, KOJWUYECTBO BEIECTBA),
XapaKTEPHU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI 110
HAXOXXJECHUI0O XUMHUYECKOM (HOpPMYJIBl BEIIECTBA IO M3BECTHBIM MAaCCOBBIM
JOJISIM ~ XUMHUYECKUX  DJIEMEHTOB, TMPOAYKTAM  CrOpaHus, IUIOTHOCTH
ra3o00pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUH: MPOTHO3UPOBAaTh, AHAIU3UPOBATH H
OLICHUBATH C IO3UIMI PKOJOTMUECKON 0€30MacCHOCTH ITOCIIEACTBUS OBLITOBOU U
IPOU3BOJCTBEHHON JI€ATEIBHOCTH 4YEJIOBEKa, CBSA3aHHON ¢ mepepadoTKon
BEILECTB, HCIIOJIb30BAaTh IIOJYYECHHbIC 3HAHUS JUIS IPUHATUS TPAMOTHBIX
pelIeHui mpo0JIeM B CUTYalUAX, CBI3AHHBIX C XUMUEH;

c(OpMHPOBAHHOCTh YMEHHII: CAMOCTOSATEIBHO JIAHUPOBAThH U MPOBOAMTH
XUMHUYECKUNA HKCIIEPUMEHT (TIOJyY€HHE WM U3YUYEHUE CBOMICTB OpPraHUYECKUX
BEILECTB, KAYECTBEHHBIC PEAKLUWU YTJIEBOJAOPOJOB pPa3IMYHBIX KJIACCOB M
KHCJIOPOACOIEPKAIINX OPTAaHMYECKUX BELIECTB, PEIIEHNE SKCIIEPUMEHTATBHBIX
3a/lady MO PAacHO3HABAaHUIO OPraHUYECKUX BELIECTB) C COOIOACHUEM MPaBUI
0e30omacHOro OOpallleHUsi C BEIIECTBAMU M JIA0OPATOPHBIM O0OpPYIOBaHUEM,
dbopMynupoBaTh LENb HUCCIEIOBAHMS, NPEICTaBISATh B Pa3IUyHOU (dopme
pPE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJII01aTh MPABUIIA HKOJIOTUYECKHU 1€I€CO00Pa3HOrO MOBEAEHUS B OBITY
U TPYJIOBOH JESATEIBHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/I0POBbSI, OKpYKaIoleh
MIPUPOIJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMUMBOIO Pa3BUTHSI;

OCO3HAaBaTh OINACHOCTh TOKCHUYECKOTO JECWCTBHUS HA YKUBBIE OPraHU3MBI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

aHAJIM3UPOBATh LIEECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;

c(OPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISTH II€JICHANIPABICHHBIM MOUCK
XUMHYECKOM MH(OpMalMK B Pa3IMYHBIX HCTOYHHMKAX (HaydHas U y4eOHO-
Hay4dHas JUTepaTypa, CpeacTBa MaccoBor nHpopMauuu, MaTepHer u npyrue),
KPUTUYECKU aHATM3UPOBATh XUMUYECKYIO HH(DOpMaIuIo, epepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUH C MTOCTABICHHOW yueOHO! 3a1aueil.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie  IHpakrueckue o0pa3oBaTe/ibHbIe
padoThI padoThI pecypenr
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOCHHUS OPTAaHMYCCKHX COeTMHEHUN A. M. 8
bytneposa
Wroro mo pazneny 8
Pa3znen 2. YrieBoaopoasl
21 [IpenensHBIE YTIIEBOIOPOIBI — ATKAHBI, 5
IIUKJIOATKAHBI
99 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 1
aJIKaIUEHBI, aJTKUHBI
2.3 Apomatnyeckue yrieBo10pobl (apeHsbl) 8
94 [TpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB H UX 4
nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIEBOAOPOI0B 4 1
Hroro mo pazneny 35
Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st
3.1 Crnuptsl. Genon 11 1
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KapOoHuabpHBIE COSTUHEHUS: allbJICTU/IBI U

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21
a¢upsl. XKupbl

3.3 YrineBoasl 9
Hroro mo pazaeny 41
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJHHeHHs

4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12
Uroro no pazneny 12
Pa3zgea S. BoicokoMoJieKy/JIIpHbIE COeIMHECHUSA

5.1 ‘ BBICOKOMOJIEKYIIApPHBIE COCIMHEHUS 6
Utoro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acos

Bcero

KoHTtpoJib-
HbIE
padoTshI

IIpakru-
yecKkne
padoTsbI

Jara

JIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[Ipenmer u 3HaYeHUE OPraHUYECKON XUMUH,
MPEACTABICHUE O MHOTOOOpa3uu OpPraHUuIECKUX
COEIMHEHUN

SJIGKTpOHHOC CTPOCHUEC aTOMa yrijepoaa (OCHOBHOC u

BOS6y>K,I[éHHOC COCTOHHI/IH). BanenTHeie BO3MOXXHOCTHU

aToma yriepoja

XUMHUYECKas CBSI3b B OPraHUUECKUX COCTUHEHHUSX.
Mexanu3mbl 00pa30BaHus KOBaJIEHTHON CBSI3H,
crocoOBbl pa3phIBa CBsA3EH

01.09.2023

02.09.2023

06.09.2023

Teopust cTpoeHUs OpraHuyYeCcKuX coeuHeHnd A. M.
byrneposa

08.09.2023

Buasl nzomepun: cTpyKTypHas, IpOCTPAHCTBEHHAS.
DneKTpoHHBIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX
COeTMHEHNN

[IpencraBienue o kaaccuukanuu u
cucremarnueckas Homenkinarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHu4eckoi XuMuu

09.09.2023

13.09.2023

15.09.2023

Cucremarusanusa 1 0000IeHNE 3HAHUN 110 TEME

16.09.2023
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AJKaHBI: TOMOJIOTHYECKHI psifl, 001mas ¢popmyina,
HOMEHKJIATypa U U30MEPHsi, JICKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT

20.09.2023

10

11

duznueckre 1 XUMUYECKHE CBOMCTBA aJIKAHOB

Haxosxxnenue ankanoB B npupoje. CriocoOsbl
MOJTYYCHHS ¥ IPUMEHEHHUE AIKAHOB

22.09.2023

23.09.2023

12

Huknoankansl: o0mIas popmysa, HOMEHKIATYpa U
U30MEpHsi, 0COOCHHOCTH CTPOCHHUS U XUMHUCSCKHX
CBOMCTB, CITOCOOBI TIOTyUEHHS U TPUMEHEHUE

27.09.2023

13

Pemenne pacuéTHeIX 3aa4 Ha OIpeIeIICHHUE
MOJICKYJISIPHOM (hOPMYJITBI OPTaHUYECKOTO BEUIECTBA

10 MAaCCOBBIM JIOJISIM aTOMOB JJIEMEHTOB, BXOASIINX B
ero cocraB. Cucremarusanus U 0000IIeHNE 3HAHUN 110

TEMC

29.09.2023

14

AJIKeHBI: TOMOJIOTUUECKHH psiji, o01mas Gpopmyina,
HOMEHKJIaTypa, IEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoenne Monekyn. CTpyKTypHas U IHC-TPaHC-
MU30MEpPHUsI aJIKEHOB

30.09.2023

15

16

dusnyeckue U XUMUYECKHE CBOMCTBA aJIKEHOB.
[IpaBuiio MapkoBHUKOBa

CnocoObl MOJIY4YCHHA U MPUMCHCHUC aJIKCHOB

04.10.2023

06.10.2023

17

[TpaxTrueckas padota Ne 1 mo reme "Ilonyyenue
STUJICHA U U3Y4YEHHUE €r0 CBOMUCTB"

07.10.2023

18

19

Pemienne pacu€THbIX 3a/1a4 Ha ONpEACIICHHUE
MOJIEKYJIIPHOM (hOPMYITBI OPTaHUYECKOTO BEIIEeCTBA
AnKaueHbl: CONpsKEHHBIE, U30JIMPOBAHHBIE,

KymynupoBaHHble. OCOOEHHOCTH JIEKTPOHHOTO
CTPOECHUS

25

11.10.2023

13.10.2023




20 XVMHYECKUE CBOWCTBA CONPSKEHHBIX TUEHOB 14.10.2023

21 CrocoObI MoTy4YeHUs: ¥ IPUMEHEHNE aIKaIuEeHOB 18.10.2023
AJKUHBI: TOMOJIOTHYECKHH psif, 001mas hopmyia,

22 HOMEHKJIaTypa, AJIEKTPOHHOE U TPOCTPAHCTBEHHOE 1 20.10.2023
CTpOEHHUE MOJIEKYJ, PU3NYECKUE CBOKWCTBA

23 XUMHYECKUE CBONCTBA aJIKMHOB 21.10.2023

24 KauecTBeHHbBIC peakiiny Ha TPOMHYIO CBSI3b 08.11.2023

25 Crioco0blI MOTy9eHUs U IPUMEHEHUE AIKHHOB 10.11.2023

26 Pemenue 3amau: pacy€rel O ypaBHEHUIO XUMHUECKON 1 11.11.2023
peaxkuu

27 Cucremarusanusa 1 0000II[eHNE 3HAHUN 10 TEME 1 14.11.2023
ApeHBI: TOMOJIOTHYECKUH psiJl, o0mIas popmyna,

08 HOMEHKJIaTypa. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE 1 17.11.2023
CTPOCHHUE MOJICKYJ O€H30J1a U TOJIyoIa, X
¢duznyeckue cBoicTBa

29 XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU 3aMEILICHHS 1 18.11.2023

30 XVMHYECKUE CBOWCTBA apEHOB: PEAKITUI 1 99 11.2023
MPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB OeH3011a

31 Oco06eHHOCTH XUMUYECKHX CBOMCTB CTUPOJIA 1 24.11.2023

39 Pemenue pacqvéTHHx 3aJ1a4 Ha OTpeeNieHUue 1 95.11.2023
MOJIEKYJISIPHOUM (POPMYJITbI OPTaHHYECKOTO BEIIECTBA

33 Crioco0bI MOTy9eHUs ¥ IPUMEHEHNE apeHOB 1 29.11.2023

34 ['eneTnueckas CBA3b MEKIY PA3NIUUYHBIMU KIIACCAMH 1 01.12.2023
YTJIEBOAOPOIOB

35 Pacuérel mo ypaBHEHUAM XHMquCKHXVpeaKuHIZ. 1 02.12.2023
CucremaTtu3zaiys U 0000IIeHHEe 3HAHUN TI0 TeMe

36 [Tpuponnsiii raz. [lomyTHble HEQTAHBIE Ta3bl 1 06.12.2023
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37 KameHHBIH yroib ¥ MPOIyKTHI €ro epepaboTKu 1 08.12.2023
Hedtr u ciocoOr! €€ nepepadorku. IIpumenenue

38 P bep P 1 09.12.2023
MPOJYKTOB TiepepaboTku HehTH
[eHeTnyeckas CBA3b MEX A3JAYHBIMU KI1aCCAMU

39 P 1 13.12.2023
YIJICBOIOPOIOB
TamoreHonpou3BOAHBIE YIVIEBOIOPOAOB: JIEKTPOHHOE

40 POHSBOAHBIC YIIICBOROPOA p 1 15.12.2023
CTPOCHHE; PEaKIMH 3aMEIICHHUS TaloreHa
JleiicTBHE mIeIIOYEH HA TaJOreHIIPOU3BOIHbIC.

41 BsaumonelicTBre qurajoreHajaKaHOB ¢ MAarHueM U 1 16.12.2023
[IUHKOM
Cucremaru3anusa U 0000IIEHNE 3HAHUN 110 pa3iel

2 i H pasnely 1 20.12.2023

YTIeBo0pOabI

43 KonTpomapHas padora o Teme "YriaeBomaopoas"” 1 22.12.2023

[TpenenbHBIC OJJHOATOMHBIC CITUPTHI: TOMOJIOTHYECKHI
1, 001as (popMyia, CTPOEHUE MOJIEKYII, H30MEPHSL,

44 PR 0Omas dopwyna, cTp 4 p 1 23.12.2023
HOMEHKJIaTypa, Kiaccuukanms, Gu3niecKue
CBOHMCTBA
XUMHUUECKHE CBOMCTBA IPEIEIBHBIX OJHOATOMHBIX

45 pelt s 1 27.12.2023
CIIHPTOB
Crioco0ObI OJIYYEHU M IPUMEHEHUE OJTHOATOMHBIX

46 v P 1 29.12.2023
CIIPTOB
ITpocTteie 3GUpEl: HOMEHKIATYpa U H30MEPHS,

47 P up P pHs, 1 30.12.2023
0CO0EHHOCTH (PU3HUUECKUX U XUMUYECKHUX CBOMCTB
MHOroaToMHBIE CIIUPTHI: THJICHTIUKOJIb U TIUIIEPUH,

48 P ¥ Hep 1 10.01.2024
uX (PU3NYECKHE U XUMHUECKUE CBOMCTBA
Crroco0ObI MOJIYYEHU ¥ MPUMEHEHNE MHOTOATOMHBIX

49 i p 1 12.01.2024

CIIMPTOB
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DeHoII: CTPOCHUE MOJIEKYIIbI, (PU3UYECKHE CBOMCTBA.

50 1 13.01.2024
TokcuuHoCTh PeHomna

ol XuMu4eckue cBoiicTBa (heHoa 16.01.2024

52 CrniocoOsI noTydeHust ¥ mpuMeHeHue (heHona 19.01.2024
[IpakTuueckas padora Ne 2. Pemenue

53 AKCIIEPUMEHTAIbHBIX 33/1a4 110 Teme "CrnupTsl U 1 20.01.2024
denonsr"

54 Cucremaruzanusa 1 0000IIeHIE 3HAHUN 10 TEME 1 24.01.2024
ANBIIETUIB M KETOHBI: 3JIECKTPOHHOE CTPOCHHE

55 KapOOHUJIBHON TPYIIIbI; TOMOJIOTUYECKUE PSTIBI, 1 26.01.2024
oOmras popmyna, U30MepuUsi 1 HOMEHKJIATypa

56 Anbaeruapl ¥ KETOHBI: PU3NICCKUE CBOWCTBA; 1 97 01.2024
peaKuy MPUCOSTHHCHUS

57 Peakiuu okuciaeHHs U Ka4eCTBEHHBIE PEaKIIHH 1 31.01.2024
QJTBJICTHIOB U KETOHOB

58 CriocoObI MoMy4eHus anbAeTHI0B U KETOHOB 1 02.02.2024

59 OmHOOCHOBHEBIE TTPEeNIbHBIC KaPOOHOBBIE KUCIIOTHI, 1 03.02.2024
O0COOEHHOCTH CTPOEHHUS UX MOJIEKYJ

50 Wzomepus u HOMveHKJIaTypa KapOOHOBBIX KUCJIOT, UX 1 07.02.2024
buznyeckue cBoiicTa

61 XUMHYECKUE CBOMCTBA MPEAETbHBIX OJJTHOOCHOBHBIX 1 09.02.2024
KapOOHOBBIX KHUCIIOT

62 Oco0eHHOCTH CBOICTB MypaBbHUHOW KUCIIOTHI. 1 10.02.2024
MHuoroo6pa3ue kapOOHOBBIX KHCIIOT

63 OcOoOeHHOCTH CBOWCTB: HETIPEIENbHBIX U 1 12.02.2024

APpOMATHYCCKUX Kap60HOBBIX, ):[I/IKap6OHOBBIX,
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THJIPOKCUKApOOHOBBIX KUCHOT. [IpeacraButenu
BBICUIMX KapOOHOBBIX KHCIIOT

64 [TonsiTHE O MPOM3BOAHBIX KAPOOHOBBIX KUCIOT 1 23.02.2024

65 CrniocoOblI MoTy4eHus U MpUMeHeHre KapOOHOBBIX 1 94.02.2024
KHUCIIOT

66 CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PsijI, oOIIast 1 98.02.2024
dbopMmyIa, H30Mepusi U HOMEHKIIATypa

67 ®dusnyecKkue 1 XUMHYECKHE CBOMCTBA 3(UPOB 1 01.03.2024
Pemenue pacuéTHBIX 3a7a4: 110 YPABHCHHIO

68 XUMHUYECKON PEaKIliy, Ha OMpPeIeICHIE 1 02.03.2024
MOJIEKYJISIPHOUM (POPMYJIIbI OPTraHHYECKOTO BEIIeCTBa
[Ipaktuueckast padora Ne 3. Pemenue

69 AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "KapOoHoBbIe 1 06.03.2024
KUACIOTHL. ClI0KHBIE YPHUPHI"

70 }KI/IE)I)IZ cTpoeHue, (PU3MYeCKHe U XUMHUISCKUE 1 13.03.2024
CBOMCTBA (THIPOJIN3)

71 Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX OCTATKH 1 15.03.2024
HENpPEeeNbHBIX KUPHBIX KUCIOT. JKupbl B mpupoie
Mpb11a Kak COJIA BBICIIIUX KapOOHOBBIX KHCIIOT, UX

72 Moroiiee aercteue. [loHsTHe 0 CHHTETUYECKUX 1 16.03.2024
Moromux cpeactBax (CMC)

73 ['eHeTHYeCKas CBSA3b YTIIEBOJIOPOIOB U 1 90.03.2024
KHCIIOPOJICOICPIKANTUX OpPraHUIECKUX BEIICCTB

74 Pacu€rbl 0 ypaBHEHUSIM XUMHUECKUX PEAKLIAN 22.03.2024

75 Cucremarusanusa 1 0000IeHNEe 3HAHUH 110 TEME 23.03.2024

76 OO01mas xapakTepUCTHKa YTIIEBOAOB U KIaCCH(PUKAIUS 1 03.04.2024

YIIeBOIOB (MOHO-, M- U TIOJUCaXapH/Ibl)
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Mounocaxapupl: (PU3HMYECKUe CBOMCTBA U HAXOXKICHUE

77 1 05.04.2024
B IIpUPOJIC
ITpuMeHeHne TII0K0351, €€ 3HaUCHHE B

78 P 1 06.04.2024
YKU3HEICATEIILHOCTH OpraHu3Ma

ucaxapupl: caxapo3a, MaJIbT03a U JIAKTO3a.

79 ~ Aucaxapia P 1 10.04.2024
Haxoxenue B mpupojie ¥ MPUMEHEHHE JHCaxapuIoB
[Monucaxapuasl: CTpOSHUE MAKPOMOJIEKYIL,

80 PHARE €D P Y 1 12.04.2024
du3nUecKre U XUMUYSCKHE CBOWCTBA, TPUMEHEHHE

81 [TonsaTne 06 UCKYCCTBEHHBIX BOJIOKHAX 1 13.04.2024
Penienue pacueTHbIX 3a/1a4 Ha OMPEICIICHUE JI0JIU

82 BBIXO/Ia MPOJYKTa PEaKIMU OT TEOPETHUECKU 1 17.04.2024
BO3MOXHOT'O

83 CucremaTtu3zanus U 0000IICHIE 3HAHU TI0 Pa3IeiTy 1 19.04.2024
KontpomnbHas padora 1mo reme

ga  omP P . 1 20.04.2024

Kucnopoacoaepxaiiyue opraHuuecKue COeTUHEHUS

AMUHBL: KIaccUpUKAIHS, CTPOCHUE MOJICKYII, 00IIIast

85 dopmyna, u3oMepus, HOMEHKIaTypa U (pu3ndecKue 1 24.04.2024
CBOMCTBA

86 XuMHudeckue CBOMCTBa annpaTHIeCKUX aMUHOB 1 26.04.2024
AHWIVH: CTPOCHUE aHWJINHA, OCOOCHHOCTH

87 poety 1 27.04.2024
XUMHYECKHX CBOWCTB aHUJIMHA
CriocoObI moTydeHus U IPUMEHEHUE alTu(aTHISCKIX

88 i P ¢ 1 03.05.2024
aMHHOB
AMUHOKHCJIOTBI: HOMEHKJIATypa U H30MEPHS,

89 ¢dusnueckue croiicTBa. OTACIBHBIC IPEJICTABUTEITH O 1 04.05.2024

AMHWHOKUCIIOT
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XHUMHUYECKHE CBONCTBAa aMHUHOKHCIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIOT. CUHTE3 U 1 08.05.2024
TUAPOJIN3 MENTHI0B

91 Benku kak mpupoHBIC TOTUMEPBI; CTPYKTYPBI OSJIKOB 10.05.2024

92 XHUMHYECKHE CBONCTBA OEIKOB 11.05.2024
A3oTcoepKanie reTepouKINIecKUe COSTMHEHUS.

93 HyxkernHOBEBIE KUCIIOTBI: COCTaB, CTPOSHUE H 1 15.05.2024
Ouosnoruveckas poib
[IpakTrueckas padora Ne 4. Pemenue

94 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME 1 17.05.2024
"A30TcoeprKalme OpraHnyecKre coequHeHns"
[TpakTuueckast pabota Ne 5. Pemenue

95 9KCTIIEPUMEHTAIBHBIX 3a71a4 1o TeMe "Pacno3naBanue 1 18.05.2024
OpPTraHUYECKUX COCTUHEHUI"

96 KonrponbHas pabora no Te'ltxle "A3oTconepKaniue 1 99 05.2024
OpraHUYECKUe COCTUHEHUS
OCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJICKYIISIPHBIX

97 COCTMHEHUH M METOJIbl X CHHTE3a —II0JIMMEPHU3ALIHS 1 24.05.2024
Y TIOJTUKOHICHCAITUS

98 [MnacTmacchl. YTunm3anus u nmepepadoTka IacTHKa 1 25.05.2024

99 DnacToMepbl: HaTypallbHbIN CHHTETUYECKUE KaydyKH. 1 99.05.2024
Pe3una
BosokHa: HaTypaibHbIC, HICKYCCTBEHHEIE,

100 cunTetnueckue. [lommmepsl crienuaiTbHOTO 1 27.05.2024
Ha3HAYCHUS
[IpakTuueckas padora Ne 6. Perenue

101 IKCIEPUMEHTAIBHBIX 3aa4 1o TeMe "Pacno3HaBanue 1 30.05.2024

IJ1acTMacC U BOJIOKOH"
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O060011eHNEe U CUCTEeMAaTU3AIMS U3YYEHHOTO

102 MaTtepuaa 1o teme "BricokoMoeKynspHbIe 1 31.05.2024
coenuHeHus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH

A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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