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MNOACHUTEJIbBHASA 3AIINCKA

Pabouast mporpaMma mo XMMHUM Ha yYpOBHE CPEIHEro 00IIero oopa3zoBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoil @enepaunn», TpeOOBaHUI K pe3yJbTaTaM OCBOEHUS
benepanbHOI oOpa3oBaTenbHOI IpOrpaMMbl CpPEeIHEro o011eT0
obpazoBanusi(POIl COO), npencrapnennbix B denepaibHOM TOCYAapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenuu mnpenoaaBaHus
y4eOHOTO TIpeMeTa «XHMHs» B 00pa30BaTENBbHBIX OpraHu3anusx Poccuiickon
deneparuy, peamu3yIOMUX OCHOBHBIE 00pa3oBaTeNbHBIC MPOTPAMMBI, U
OCHOBHBIX TOJNOXKeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
deneparuun Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsi Ha YPOBHE YIUIYOJIEHHOTO W3YUYEHHUS 3aHUMAaeT Ba)XHOE MECTO B
CHUCTEME €CTeCTBEHHO-HAy4yHOro oOpazoBanusi ydammuxcs 10-11 kiaccos.
N3yuenune mnpenmera, peanusyemMoe B yCIOBHIX —Au@depeHIIMPOBAHHOTO,
npopuILHOTO OO0Yy4YeHMs, MPU3BAHO OOECIeYuTh 00IIe00pa3oBaTeIbHYI0 U
OOIIEKYyIbTYpPHYIO TOJATOTOBKY BBIMMYCKHUKOB IIKOJBI, HEOOXOIUMYIO IS
aZanTaIyy X K OBICTPO MEHSIOIIMMCS YCIOBHSAM KU3HHU B COIIMYME, a TAKXKE JIJIS
POJOJDKEHUs O0y4YeHHUs B OpraHu3anusiax MpodeccHoHaIbHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS OJJHOW U3 MPUOPUTETHBIX JUCIUILINH.

B nporpamme no XuMUM Ha3Hauy€HUE NOpeAMeTa «XHUMUS» I0JIy4dacT
NOJPOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBMM €  OCHOBOIOJIArarolUMU
nonoxkenusimu GI'OC COO o B3aUMOOOYCIIOBICHHOCTH LENEH, COJepKaHUsi,
pe3yibTaToB OOydeHHs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUAETENBCTBOM TOMY SBJISIIOTCS CJEAYIOIIME BBIMOJHSAEMBIE MPOTPAMMOM 110
XUMUHU QYHKIIHNH:

e HH()OPMALMOHHO-METOAUYECKAs, peaau3alus KOTOpod obecrneynuBaeT
MOJIyYCHHE TIPEICTABICHUS O IIeNISIX, COACpP)KAaHWU, OOIeH CTpaTeruu
00y4eHHs, BOCIUTAHUS U PAa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU MPEAMETA,
U3y4aeMoOro B paMKax KOHKPETHOTO MPOdHIIS;

e OpraHU3alMOHHO-IIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ompeJieliCHNe: TPHUHIIMIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEILHOCTH
U3y4eHHUs Y4eOHOro MaTepualia, KOJIWYECTBEHHBIX M KAaYeCTBEHHBIX €T0
XapaKTePUCTUK; TOJIXO0JI0B K (HOPMHUPOBAHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJII M OIEHKH OOpa30BaTeIbHBIX JTOCTHIKCHHH OOYYaroIIMXCs B
paMKax UTOTOBOM aTTecTalud B (QopMe €IUHOTO TOCYAapCTBEHHOIO
PK3aMeHa 0 XUMUHU.

[Iporpamma a1 yriryOI€HHOTO N3YUYEHUST XUMUU:



e YCTaHaBIMBAaET MHBAPUAHTHOE NPEIMETHOE COJAEp)KaHUE, 00s3aTeNIbHOE
JUIST W3Y4YeHUsT B paMKaX OTHCNbHBIX Mpoduieil, mnpeaycMaTpuBaeT
pacmpesiesnieHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIep>KaTENbHBIM JIMHUSAM/pa3/iesiaM Kypca;

e JaéT NMPUMEpPHOE pacHpelesieHne y4yeOHOro BpPEMEHH, PEKOMEHIYyEeMOTo
JUTSI U3yYEHUSI OTACIIbHBIX TEM;

e IMpe/yiaraeT MNPUMEPHYIO TMOCIEN0BATEIbHOCTh H3YUYEHUS Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKH MOCTPOEHHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LEJNIEeH U 3a/1ad U3y4YEeHHs MpeaMera
Ha yTriyOJEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmiero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTENbHON
MIPOTrpaMMBbl CpeaHero o01mero oOpa3zoBaHUs (JIMYHOCTHBIX,
METaNnpeMETHbIX, NMPEAMETHBIX), @ TaKXKe C Y4YETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATEIbHBIX  JEHCTBUNA  0O0ydYarolmerocs IO OCBOCHHIO
coziep KaHus IpeIMeTa.

Ilo BceM Ha3BaHHBIM NO3WLHKAM B IMpOrpamMMe MO XUMHUHU NPETyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4YeHHEM XHUMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanusi. 3a TmpelejlaMd YCTAaHOBJICHHOW MPOrpaMMON 1O  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOW) COCTABIISIONIECH COJep KaHUs y4eOHOro mpeamera
«XuMHS» OCTaETCs BO3MOXXHOCTH BBIOOpa €ro BapHATHBHOW COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMNPENEISAThCS B COOTBETCTBUM C HANPABICHHEM KOHKPETHOIO
npoduiis 00yueHus.

B cootBercTBUM ¢ KoOHuenTyaidbHbIMU mojoxeHusMu PIrOC COO o
Ha3HAYEHUU TIPEIMETOB 0a30BOro M YMIIyOJIEHHOIO YpOBHEM B cCHUCTEME
nudpepeHIupoBaHHOTO OOy4YEHUsI Ha YPOBHE CpPEAHEro o001iero oOpa3oBaHUS
XUMHSI Ha YPOBHE YINIyOJIEHHOTO W3Y4YEHHs] HampaBlIeH Ha peau3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  J3TaloM  TOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKax M3Yy4YEeHHUsS CIELUUAJIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLUMIUIMH B By3aX U OpPraHU3alUAX CPEIHEro MpopecCuOHAIBHOIO
oOpa3zoBanus. B 3TOi CBA3M M3ydeHHE MpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe W  YIIIyOJIeHHe TEOpPEeTUYECKOM U
IPAKTUYECKON MOATOTOBKM OOYYAIOIIMXCS, BHIOPABIINX OMpPENeaEHHBIN Tpoduiib
o0y4eHusi, B TOM YHCIIE C IEPCIEKTUBOM MOCIEYIOETrO MOTYYEHU XUMUYECKOTO
o0pa3oBaHuUs B opraHuzanusax npodeccuonanbHoro oopazopanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k minaHUpyeMbIM pe3yjbTaTaM OCBOCHUS
dbenepanbHOll 00pa30BaTEIBFHON MPOTPaMMBI  CpPeHEro 00IIero oOpa3oBaHUs
U3ydeHue IMpeameTa «XuUMHUS» OPUEHTHUPOBAHO TaKKe Ha peuieHue 3aaad



BOCIMTAHUSA U COLMUAIBHOIO PAa3BUTHUS OOyyaroumxcs, Ha (GOpMHUpPOBAaHUE Yy HHUX
OOIIEMHTEINIEKTYalIbHBIX YMEHUH, YMEHUN palMoHaIM3allMU Y4eOHOro Tpyla U
0000IIEHHBIX  CIOCOOOB  JICSATEIBHOCTH, HWMEIOIIUX  MEXIUCHUILUIMHAPHBIN,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsOmUMH NpeaMeTa «XUMUs» Ha YPOBHE YriayOJEHHOTrO M3y4eHHs
SBIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnn noaxoaoB K 0TO0pY M CTPYKTYpPHOU
OpraHu3allii COJEpP)KaHMUS 3TUX KYypCOB B NIpOrpaMMe IO XHMMHUHU 32 OCHOBY
npunAtel nojoxkeHuss ®PI'OC COO o paznuumsx 0a30BOr0 W yriayOiaEHHOTO
YPOBHEW M3y4YeHUs MPEAMETA.

OcHoBy conepxkanust KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIMHOCTb MPEAMETHBIX 3HAaHUU U
YMEHUH, OTHOCAIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS IpeAMeTa. JTa CHUCTEMA
3HAHUI TMOJy4YaeT OMNpPENEJEHHOE TEOPETHYECKOE JIONOJIHEHHE, IO3BOJISIONIEE
OCO3HaHHO OCBOWTH CYHIECTBEHHO OONbIIMKA 00BEM  (PAKTOIOTHUECKOTO
matepuasna. Tak, Ha yriayOJIE€HHOM YpOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOXHOCTh 3HAQUMTEJIBHOIO YBEIMYEHUS OObEMAa 3HAHMM O XUMHUYECKHX
3JIEMEHTaxX M CBOMCTBAaX MX COEIMHEHHH HAa OCHOBE PACIIMPEHHs U yriayOJeHus
IPEICTABICHUA O CTPOEHUM BEIIECTBA, XMMUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAaHMs PEaKLHil, pacCMaTPUBAEMbIX C TOUKHU 3PECHHUSI XUMUYECKOW KUHETHKU
U TepMoAMHaMuKu. M3ydeHue nepuoaudeckoro 3akoHa u Ilepuonnueckoi
CUCTEMBbl ~ XMMHYECKHUX  DJIEMEHTOB Oasupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHUX IPEICTABICHUSAX O CTPOECHUU aToMa. XHMHUYECKas CBS3b
OOBSICHSIETCS C TOUKU 3PEHUS YHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa30BaHUU U
pa3pylIeHUH, a TaKXKE C TOUYKH 3PEHHUS MEXaHM3MOB e€ oOpazoBaHus. M3ydeHue
TUIIOB ~ peakuumid  JomojHseTcs  (GOPMUPOBAHMEM  MpEACTaBICHUHM 00
ANEKTPOXUMUYECKUX MPOLECCaX U 3JIEKTPOJIM3€E PACILUIABOB U PACTBOPOB BEILLECTB.
B kypce opraHnueckoil XMMHHM MPU PACCMOTPEHUU PEAKIHUOHHOW CIOCOOHOCTH
COEIMHEHUN yzenseTcss oco0oe BHUMaHUE BOMPOcaM 00 3JEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHue HMEEeT TO, YTO Ha COJAEpPKAHUE KypCOB XUMHUHU
yrayOIEHHOTO YPOBHS U3YUYEHUS JUIsl KJIACCOB ONPEAEIEHHOTO PpOoduis (TIaBHBIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHHM K oOmeil cucreme
IPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHUE CMEXKHbIE TIpeaMeThl. Tak, Hampumep,
B COJICP’)KaHUM MpeaMeTa JJis KJIACCOB XUMUKO-(U3UYECKOro NMpoduiis 00JbIIoe
3HayeHue OyIyT MMETh 3JEMEHThl y4eOHOro maTepuasia nmo oomeid xumuu. llpu
U3y4YEeHUU IIpeJMeTa B JIaHHOM Cllydae akKIeHT OyJIeT cielaH Ha OOIIHOCTh
METOJI0B MO3HAHHUSA, OOLUTHOCTh 3aKOHOB U TEOPUM B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HUKE), 3aKOHBI COXpaHEHUs



Maccbl M DHEPIUH, 3aKOHbl TEPMOAMHAMHUKH, DSJEKTPOJIN3A, MPEICTABICHUS O
CTPOECHUU BEILIECTB U APYTOE.

B TO0 e Bpems B coAepXkaHUM TMpeAMeTa JUIsl KIACCOB XMMUKO-
onosyorndeckoro mpodwist OONbIIMA YACTbHBIA BeC OyJeT MMETh OpraHHYecKas
xumuss. B 3TOM ciiydae mpenocTaBisieTcss  BO3MOXHOCTh  Aisi  Oosee
00CTOSITEILHOTO ~ PAaCCMOTPEHHUS  XMMHYECKOW  OpraHu3aliy  KJIETKA  Kak
OMOJIOTUYECKOM CHUCTEMbI, B COCTaB KOTOPOW BXOJAT, K MpUMEPY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEIKH, YIJIEBOJbI, HYKJIEHHOBBIE
KHUCJIOTBI U Apyrue. IIpm 3ToM 3HaHMA O COCTaBe M CBOMCTBAX NPEACTABUTEICH
OCHOBHBIX KJIAaCCOB OPraHMYECKHX BEIIECTB CIY’KaT OCHOBOW I H3Y4YEHUS
CYIIIHOCTH TPO1eCcCOB (DOTOCUHTE3a, IbIXaHUs, MUIIEBAPECHHUS.

B nnane ¢dopmMupoBaHus OCHOB Hay4HOIO MHUPOBO33PEHUS, OCBOEHUS
0OIIEHayYHBIX METOJIOB ITO3HAHUSI U OTBITA TPAKTUYECKOTO MPUMEHEHUS HAYYHBIX
3HaHUU H3y4YeHHE TpeaMeTra «XUMHUsS» Ha yriayOJaEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM MpEeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHble mOpeaMeTv», «MartemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpaATypay.

[Ipn u3yueHum ydeOHOTO mpeaMeTa «XUMUS» Ha YrayOJIEHHOM YpOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHEro olmiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7jaueil MepBOCTENEHHON 3HAYUMOCTHU SIBJIsieTCS (GOPMHUPOBAHKE OCHOB
HAyKd XUMHUU Kak oOO0JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
JESATENbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOW KYyJIbTYphl. Pemienue
TOW 3aJaud Ha Y[IYOJIEHHOM YPOBHE U3Y4YEHHMS MpeAMETa MPEaIoaraet
peanu3anunio TaKuX LeJel, KaK:

e (opmupoBaHMe TpEACTaBICHUN: O MaTepUaTbHOM E€IUHCTBE MMHpAa,
3aKOHOMEPHOCTSIX U MMO3HABAEMOCTH SIBJIEHUM MPUPOJIbI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK W €€ BeAylled poiu B O0ecrnedyeHuu
YCTOWYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  PEIIEHUMH  IpoOsemM
HKOJIOTHYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJUIMHBI, CO3/IaHUHM HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB SHEPTUH, B
o0ecreyeHnr palroOHaIbHOTO MPUPOJIONOJIb30BaHUsA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJbTYphl YEJIOBEKA, a TAKKE 3KOJIOIMYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM Ccpeje;

e OCBOCHME CHCTEMBbI 3HAHUW, JIEKAIIMX B OCHOBE XUMHUYECKOUN
COCTAaBJISIFOLIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUpa: (yHAaMEHTAIbHBIX
NOHATHM, 3aKOHOB M TEOPUHM XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHMH BEIIECTBA HAa pa3HbBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUSI XUMUYECKUX PEaKLHi, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00ImMxX
HAyYHBIX MPUHIUINAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y oOyyJarommxcst OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN JUIsI OOBSICHCHUS
KITFOUEBBIX HJIEH U TPOOJIEM COBPEMEHHOM XUMUH, JJII OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
I'PaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX ¢ XHMHEH, IPOTrHO3UPOBAHMS,
aHaJIu3a U OIICHKH C MO3UIINI SKOJOTUUECKON 0€30MacHOCTH MOCIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOHN [EATEIbHOCTH YEJIOBEKA, CBA3AHHOMN C
XUMUYECKUM  TPOU3BOACTBOM, HCIIOJIB30BAaHUEM U  MepepadOTKOMN
BEIIECTB;

e yriuyOJicHWEe TIPEACTABICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOMUMBIX ISl TIPUOOPETEHUST YMEHHUA OpPHUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHHUS XUMUYECKUX SIBICHHUM, WMEIOIIUX MECTO B
IPUPOJIE, B MPAKTUUECKOU IEATETLHOCTH M TIOBCETHEBHON KU3HH.

B mumane peanuzanuu nepBOOYEpPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOLIUX
GyHKIUN 1EJTOCTHOM CHUCTEMBI CpeHEro OOIIero oOpa3oBaHUs MPU H3YYCHUU
npeamMera «XUMHUS» Ha  yrIyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTb
IPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

e BOCIUTaHHE YOEXKIEHHOCTH B T[IO3HABAEMOCTH SIBJICHUN TPUPOJIBI,
YBOKECHHUS K TMpOlecCYy TBOpPUECTBA B OO0JACTH TEOPETHUUECKUX U
NPUKJIAAHBIX HCCIICIOBAHUNA B XUMHH, (DOPMUPOBAHKE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00111€UeTIOBEUECKUX [IEHHOCTEH;

e pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKHUX
crocoOHOCTe obOywaronuxcs, (GOPMHUPOBAHHE Yy HUX CO3HATEIHHOTO
OTHOUIEHUS K CaMoOOpa30oBaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHON MPpodheCCUOHAIBHON U O0IIECTBEHHOMN JIeITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO W TIOTPEOHOCTH B
3I0POBOM 00pase >KU3HHU;

e (opmupoBaHHe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIB30BAHUS,
Pa3BUTHE IKOJIOTUYECKON KYJIbTYphl, IPUOOPETEHUE OMbITA 00IIECTBEHHO-
MIOJIE3HOM PKOJIOTHUUYECKOHN JIEeSITESIbHOCTH.

OOGmiee 4ncio 4yacoB, MPEAYCMOTPEHHBIX ISl U3YUEHUSI XUMUM HA YIITyOJEHHOM
YpOBHE cpemHero obmiero oopazoBanusi, cocrabiuser 204 gacos: B 10 kmacce —
102 yaca (3 yaca B Henenio), B 11 kiacce — 102 vaca (3 yaca B Heziedio).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOl XMMMH.

[IpenmMer 1 3HaUEHHE OPTraHMYECKON XUMUH, IPEACTABICHUE O MHOTOOOPa3H OPraHUYECKUX COCTUHEHUI.

DNEKTPOHHOE CTPOEHUE aTOMa YTriepoja: OCHOBHOE U BO30YXAEHHOE COCTOsIHMS. BalleHTHbIE BO3MOXXHOCTH aToMa
yriaepoja. XMMHUYEecKas CBA3b B OPraHMYECKUX COEOUHEHUsAX. Tumbel rudpuauzanuu aTOMHBIX OpOuTanedl yriepoja.
Mexanu3zmbl 00pa30BaHMs KOBAJEHTHOW CBSI3M (OOMEHHBIM U JOHOPHO-aKUENTOPHBIN). THUIbl epeKpbhIBaHUS aTOMHBIX
opburaneii, 6- u n-cBsa3u. OnuHapHas!, ABOWHAsA M TpoiHas cBsi3b. COCOOBI pa3phiBa CBA3EH B MOJEKYJaX OPraHHYECKUX
BemecTB. [loHsTHE O CBOOOHOM paauKaie, Hykieoduse u daeKTpodue.

Teopust cTpoeHuss opraHmyeckux coeauHeHnii A.M. ByTiepoBa M COBpEMEHHBIE MPEJCTABICHUS O CTPYKTYype
MOJIEKYJl. 3HAUY€HHE TEOPUH CTPOEHUSI OPraHWYECKUX COEIUHEHHH. MONeKyJsipHble U CTPYKTYpHbIE (POPMYIIBIL.
CrpyktypHble (OpMyJbl pa3aUYHBIX BUIOB: pa3BEPHYyTas, COKpailéHHas, ckenertHas. M3omepus. Buasl uzomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DIEKTPOHHBIE 3()PEKThl B MOJEKyJIaX OPraHUYECKUX COCAMHEHUN (MHAYKTUBHBIA U
ME30MEPHBIN PPEKTHI).

[Ipeacrasnenne o kinaccupukanuu opraHuueckux emiecTB. [lonstue o QyHkiMoHanpHOM Tpynme. ['omonorus.
Fomonoruueckue psjapl. CucremaTnyeckas HOMeHKIIaTypa opranndeckux coequaennii (IUPAC) u TpuBHasibHbIC Ha3BaHUS
OTZEJIBHBIX IIPEACTABUTEIICH.

OcoOenHoct u KinaccuuKalus OpraHUYecKux peakiuil. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE DPEAKIUH B
OPraHNYeCKON XUMHH.

DKCneprUMeHTaIbHbIE METO/bl U3YUYE€HHsI BEUIECTB U MX MPEBpAlICHUIN: 03HAKOMIIEHHE C 00pa3liaMi OpPraHUYeCKUX
BELIECTB U MaTepuajaMy Ha UX OCHOBE, OMbITHI [0 MPEBPALIEHUIO OPTaHUYECKUX BEIIECTB MPU HAarpeBaHUM (IJIaBJICHUE,
0o0OyrJIMBaHUE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPraHUYECKUX BEIIECTB.

YriaeBoaopoasbl.



Ankanpl. ['oMosiormdeckuil psig  ankaHoB, oOmias ¢opMmyia, HOMEHKJIATypa W HU30MEpHUs. ODJIEKTPOHHOE H
MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJI aJIKaHOB, SP3-THOPHIM3AIIs ATOMHBIX OpOHTaNeli yriepoaa, 6-CBsi3b. dusnueckue
CBOWCTBA AJIKAHOB.

XUMUYECKHE CBOMCTBA alIKaHOB: PEAKIMU 3aMEIICHUS, U30MEpU3ALUU, JETUAPUPOBAHUS, ITUKIU3ALUU, TUPOJIU3A,
KpekuHra, ropenus. [IpencraBieHue o MexaHU3Me peaklnil paIuKaabHOTO 3aMEIICHUS.

Haxoxnenue B npupoje. CriocoObl MOTydYeHUs U MPUMEHEHHE aJTKaHOB.

Huxnoankanel. O6mas dopmyina, HOMeHKIaTypa U uzoMepus. OCOOCHHOCTH CTPOCHHS UM XUMHUYECKUX CBOMCTB
MaJbIX (IUKJIONPONAH, [UKI00YTaH) U OOBIYHBIX (I[MKJIOMEHTAH, IUKJIOTEeKCaH) HUKIoanKaHoB. CrocOObI MOJy4YeHUsT U
MPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMonorudeckuii psifi ajkeHOB, oOmmas (opmysia, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYJI AJKEHOB, SP?-THOpPHMIM3AIlMs aTOMHBIX OpOuTajel yriepoma, o- W 7-CBsi3u. CTPyKTypHas WU
reomeTpudeckass (uuc-TpaHc-) wu3omepus. Dusznueckue CBOHCTBa alKeHOB. XHMHUYECKHE CBOWMCTBA: peakiMu
NPUCOCAMHEHUSI, 3aMEIICHUSI B O-MOJOXKEHUE TpPU JBOMHOM CBSI3M, MOJUMEpU3alUu U oOkucieHus. [IpaBuio
MapkoBHuKoBa. KauecTBeHHbIE peakli Ha ABOMHYIO CBs3b. CIIOCOOBI MOTYyUYEHUS U TPUMEHEHHUE aJIKEHOB.

Ankanuensl. Kiaccubukarust ankaaueHOB (CONPsDKEHHBIC, H30JUPOBAHHBIC, Kymyauposanuvie). OCOOCHHOCTH
AJIEKTPOHHOI'O CTPOCHUS U XUMHUYECKUX CBOMCTB COMNPSDKEHHBIX NUEHOB, 1,2- u 1,4-npucoeaunenue. Ilomumepuzanms
conpsiKEHHBIX TUeHOB. COCOOBI MOTYyYCHUS! U IPUMEHEHHUE aJIKaIMCHOB.

Anxunbpl. ['OMOJIOTHYECKWIT psAl  alKWHOB, oOmas ¢opMmyia, HOMEHKJIATYpa €W H30MEpUs. ODJIGKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aIKHHOB, SP-THOpHUIM3AINS aTOMHBIX opOuTaieit yriaepoaa. dusndeckue cBoicTBa
ATKUHOB. XMMHUYECKHE CBOMCTBA: pPEaKLMHU MPUCOCIUHEHMS, TUMEPU3AUUA U TPUMEPHU3ALMH, OKHCICHUS. KucimoTHbie
CBOMCTBA AJKUHOB, MMEKIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakiMu Ha TPOHHYI CBs3b. CrocoObl
MOJIyYEHHUSI U TPUMEHECHHUE AJIKUHOB.

ApomaTtudeckue YriaeBOAOpoabl (apeHbl). ['oMomormdeckui psigx apeHoB, oOmias ¢dopMmysia, HOMEHKJIATypa H
u30Mepusi. JEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKyJIbl OeH3ona. (Pu3nyeckre CBOWCTBA apEHOB.
XUMHUYECKHE CBOMCTBAa OEH30J1a M €ro TOMOJIOTOB: PEaKlMU 3aMelIeHUs B OEH30JbHOM KOJIbIIE M YTJIEBOJOPOIHOM
paaukane, peakuuyd MPUCOEAUHEHUS, OKUCIEHUE romMojoroB OeHzona. [lpeacraBienne o0 OpUEHTUPYIOLIEM AEUCTBUU
3aMecTuTeNnel B OCH30JIbHOM KOJIbIIE HA MPUMEPE AIKUIBHBIX PAIUKATIOB, KapOOKCUIBHOW, TUAPOKCUIBLHON, aMUHO- U



HUTPOTPYIIIbI, aTOMOB TraJIoreHOB. OCOOEHHOCTH XMMHUYECKUX CBOWCTB ctuposa. [Tomumepusamnus ctupona. CrnocoOb
MOJIyYEHHUS] U1 IPUMEHEHHNE ApOMATHYECKUX YTIIEBOIOPOIOB.

[Tpupoansiii ra3. Ilonyrusle HeTsHbIE Ta3bl. HedTh u €€ mpoucxoxzaeHue. KamMeHHbIH yrojib M MPOIYKTHI €ro
nepepaboTku. CrocoObl mepepaboTkn HedTH: TEeperoHka, KPEeKWHT (TePMHYECKHM, KaTaIUTHYECKHid), pu(OpMUHT,
nuponu3. [IpoxykTel nepepaboTku He)TH, UX TPUMEHEHUE B IPOMBILUIEHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOEHHUE TaIOTeHIIPOU3BOHBIX YIIIEBOIOPO0B. Peakiiny 3aMeleHus rajoreHa Ha ruApoKCOrpyIiy,
HUTPOIPYIIIy, LUAHOTPYMIy, aMUHOrpynmy. JlelicTBUe Ha TalOr€HNpPOU3BOJHBIE BOJAHOIO M CHUPTOBOIO pacTBOpa
meénoun. BzauMopeiicTBue IUraioreHalKkaHOB C MarHueM M LHMHKOM. [loHsATHE 0 MEeTayuioOpraHu4ecKUX COEIUHEHUSIX.
Hcnonb30BaHre rajJoreHnporu3BOHBIX YIIIEBOAOPOIOB B ObITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEILECTB.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEeBpallleHuil: u3ydeHue (U3NYECKUX CBOWCTB
yTIE€BOAOPOIOB (PAaCTBOPUMOCTb), KAYECTBEHHBIX pEAKIMl YIiIeBOAOPOJOB Ppa3IMYHBIX KiaccoB (oOeclBeUrBaHUE
OpOMHOI WM MOJHOW BOABI, pacTBOpa IEpMaHraHaTa Kajus, B3aUMOJCHCTBUE allETHJIEHA C aMMHAYHBIM pPacTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHApY>KEHHUE YIIIEpOoAa U BOJOPOa B OPTaHUYECKHIX BEUIECTBAX, MOJIYYCHUE ITHIICHA
U U3yYEHHUE €ro CBOWCTB, o3HaKomiieHue ¢ kojutekuusmu «Hedtb» u «Yromb», ¢ obpasuamu miacrMmace, KaydykoB U
PE3UHBI, MOJIETTMPOBAHUE MOJIEKYJI YTIIEBOJOPOJOB U raJIOT€HIPOU3BOHBIX YIJIEBOAOPOIOB.

Kuciaopoaconepxaniue oprannieckue coeJuHeHMs.

[Ipenenvubie oqHOaTOMHBIE cUpThl. CTpOEHUE MOJIEKYJI (Ha MpUMEpe METaHoja U 3TaHoa). ['oMoIoruueckuit ps,
oOmiast gopmyiia, U30Mepusi, HOMEHKIaTypa M kiaccupukanus. Puznyeckue CBOMCTBA MPEAETbHBIX OJHOATOMHBIX
crupToB. BomopoaHbie CBsA3M MEXKy MOJEKYJIaMU CIUPTOB. XMMHUUYECKUE CBOMCTBA: PEAKLIUH 3aMEIICHUS, JErUAPATAIIY,
OKHUCJICHUS, B3aUMOJIEUCTBHE C OPraHMYECKUMU U HEOpraHMyeckUMH Kuciaotamu. KadecTBeHHass peakuus Ha
OJIHOATOMHBIE CHUPTHI. JleiicTBME 3TaHONIa U METaHOJIa Ha opraHu3M 4esoBeka. CrocoObl MOMy4yeHuss U NPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie adupsl, HOMEHKIATypa U u3oMepusi. OcoOeHHOCTH HU3HUECKUX U XUMUYECKUX CBOMCTB.

MHOroaToOMHbI€ CIUPTHI — 3THJICHIJIMKOJIb U TinlepuH. OU3nueckne U XUMUYECKUE CBOMCTBA: PEAKIIMMU 3aMELICHUS,
B3aMMOJIEUCTBUE C OPraHUYECKUMH U HEOPTraHMYECKUMU KHCIOTaMH, KAUeCTBEHHAs! peaKlysi HA MHOTOATOMHbBIE CIIUPTHI.



[IpeacraBinenne 0 MexaHU3ME peakluil HykiaeouibHOro 3amemnieHus. JlelictBue Ha opranu3M uenoBeka. CrocoObl
MOJIyYEHHUS] U IPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CtpoeHre MOJEKYJbl, B3aUMHOE BJIMSHUE THAPOKCOTPYNIbl U OEH30JbHOTO siapa. dusnveckue CBOMCTBA
¢denona. OcoOEHHOCTH XUMUYECKIX CBOMCTB eHomna. KauecTBennsie peakiuu Ha penon. Tokcuunocts penona. CiocoOs
NOJIy4eHHs M mpuMeHeHne geHona. OeHondopmanbaeruaHas cMoJa.

KapOonwnbHble coelMHEHUS — ajbJeTU]lbl U KETOHBL. OJEKTPOHHOE CTpPOEHHWE KapOOHUIBHON TPYIIIHI.
['oMmonoruyeckue pspl anbJETUAOB U KETOHOB, 00mias ¢opMmynia, u3oMepus 1 HoMeHkiarypa. dusmyeckue cBoiicTBa
aNbJETUI0OB M KETOHOB. XHUMHUYECKHME CBOICTBA albJIETHAOB M KETOHOB: pEaKIUU MpucoearuHeHus. OKUCIeHHUE
aJbJIETUI0B, KAYECTBEHHBIE PEAKIIMK Ha anbaeruabl. CriocoObl MOJyYEHUs U IPUMEHEHUE albJAETUI0B U KETOHOB.

OAHOOCHOBHBIE TMpefeNibHble KapOOHOBbIE KHUCIOTH. (OCOOEHHOCTH CTPOEHUS MOJIEKYJ]l KapOOHOBBIX KHCIIOT.
N3omepus u HOMeHkiaTypa. Pu3nueckue CBOMCTBA OJHOOCHOBHBIX MpPEAENbHBIX KapOOHOBBIX KHCIOT. BomoposHbie
CBSA3U MEXJY MOJIEKYJaMU KapOOHOBBIX KUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWCTBA, peaklus dTepuuKaIim,
peakiuu C ydacTHEM YIJIEBOJAOPOAHOTO panukaia. (OcoOOEHHOCTH CBOMCTB MypaBbUHOM KuUCHOTHL. [loHsTHE O
MIPOU3BOJIHBIX KapOOHOBBIX KHUCJIOT — CIOXKHBIX 3(upax. MHorooOpa3zue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB
HEMpPEeNeNbHbIX W apOMaTHYEeCKUX KapOOHOBBIX KHCIOT, JAUKApPOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX KHCIOT.
[IpeacraBuTenu BbICIIUX KapOOHOBBIX KHUCIOT: CT€APUHOBAs, MAJIbMUTHUHOBAs, OJIEMHOBAS, JIUHOE8AA, JUHOJEHOBAS.
KUCIOThL. CIOCOOBI OJTyYEHUS] U MPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxusie 3gupsbl. 'omonorudeckuil psia, obmas Gpopmyia, n3oMepust 1 HOMeHKIaTypa. Ou3nueckue 1 XUMUYECKUe
CBOMCTBA: TUAPOJIN3 B KUCIIOW U IIEJIOYHOU Cpeae.

Kupwl. Crpoenue, (usmyeckue M XUMUYECKHE CBOMCTBA KHUPOB: THAPOJIM3 B KHUCIOW U IIETOYHON cpene.
Oco00EHHOCTH CBOMCTB XKHUPOB, COACPKAIUTUX OCTATKU HEMPEAENIbHBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJE.

MBlIa KaK COJIM BBICIIHX KAPGOHOBBIX KHCIIOT, HX MOJOIIEE JeiCTBHE.

Obmas xapakrepuctuka yriaeBonoB. Kiaccupukauus yriaeBonoB (MOHO-, TU- U Toiucaxapuabl). MoHocaxapuabl:
TII0K03a, (PpyKTO3a, rajakro3a, pudbosa, Ae3okcuprubosza. Guznyeckue CBOWCTBAa U HaxoxaeHHe B mpuponae. dotocunTes.
XHWMUYECKHE CBOMCTBA TIFOKO3BI: PEAKIUU C YYaCTHEM CHUPTOBBIX U aJIbJACTHIHOW IPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE
opoxxenue. [IpuMeHeHne III0KO3bl, €€ 3HaUYEeHUE B KU3HEIEATEIbHOCTH opraHu3Ma. Jlucaxapuasl: caxapos3a, MajibTo3a U
nakto3a. BoccranaBnuBarolue U HEBOCCTaHaBIMBAKOLIKE nucaxapuabl. [ uaponus qucaxapuaoB. Haxoxaenue B mpupoze



u npuMenenue. [lonucaxapuabl: Kpaxmani, IJUKOTeH U Heiunono3a. CTpoeHrne MakpoMOJIEKYJl Kpaxmania, TJIMKOTeHa U
HEeJUTH0J103bl. PU3NYECKHE CBOMCTBA Kpaxmaia U LEJUI0I03bl. XUMUYECKHE CBOMCTBA KpaxMalla: TUAPOJIN3, KAaUeCTBEHHAS
peakuusi ¢ HMOAOM. XUMHUYECKHE CBOMCTBA LIEJUIIOJIO3BL: THAPOJIN3, NojiydeHue 3¢GupoB uemnonosbl. [lonarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, allE€TaTHBIN MIETK).

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUS BEIIECTB U MX MPEBPALICHU: PACTBOPUMOCTh PA3JIMUHBIX CIUPTOB B BOJIE,
B3aMMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCJIEHUE ATUJIOBOTO CIHMPTA B ajbJEruj Ha PACKaJEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE HSTHJIOBOIO CHUPTa AUXPOMATOM Kaiusi (BO3MOXKHO HCIOJb30BAaHUE BHUIACOMATEPHATIOB), KauyeCTBEHHBIC
peakiuu Ha anpaeruabl (¢ ruapokcuaoMm auammuHcepeOpa(l) m ruapoxcumom memu(ll)), peakunms TiMnepuHa C
rugpokcuaoM menu(ll), XumMudeckue CBOMCTBA pacTBOpa YKCYCHOH KHUCIIOTBI, B3aWMOJCUCTBHE PACTBOpA TIIFOKO3BI C
rugpokcuaom meau(ll), B3aumomelicTBre Kpaxmaia ¢ HOAOM, PEIIeHHEe dKCIIEPUMEHTAIBHBIX 3a1a4 1m0 TeMaM «CIUpTHI U
denounby, «KapooHoBbie KUCTOTHI. Cl0KHbBIE Y3DUPBI».

A3o0TcoAep:Kale OPraHnYecKre COeAUHEHUS.

AMUHBI — OpraHMYecKue MPOU3BOJIHbICE ammuaka. Kiaccudukanus amMuHOB: anuaTUUECKUEe U apOMaTUUYECKUE;
NepBUYHBIC, BTOPUYHBIE U TpeTudHbie. CTpoeHHEe MOJIeKYJ, o0Imias GopMyia, U30MepHsi, HOMEHKJIaTypa U (U3HUECKHE
CBOMCTBAa. XHMMHMUYECKOE CBOWCTBa alu(aTHUECKUX aAMHUHOB: OCHOBHBIC CBOWCTBA, AJKWJIMPOBAHWE, B3aUMOJICHCTBHE
NEPBUYHBIX AMUHOB C a30TUCTOMN KUCIOTON. CONMM aNnKnIaMMOHHS.

AHWINH — NPEJCTaBUTEIb aMUHOB apoMaTuueckoro psiaa. CTpoeHue aHwinHa. B3anmMHoe BIMSIHUE TPYIN aTOMOB B
MoJiekyne aHwinHa. OcoOEHHOCTH XMMHYECKHX CBOMCTB aHunuHa. KauecTBeHHble peakiuu Ha aHuiauH. CrocoObl
MOJIYYCHHS ¥ MPUMEHEHHE anudaTnuecknx aMuHoB. [lomydyeHne anuinaa u3 HUITPOOESH30JIa.

AmuHokuciotel. Homenknatypa u wu3omepus. OTOenbHble NPEACTABUTENN 0O-aMUHOKHUCIIOT: T[JIWLWH, aJaHUH.
duznyeckre cBOMCTBAa aMUHOKHUCIOT. XMUMHUYECKHE CBOMCTBA aMUHOKUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COEAMHEHUH,
peakius TOJUKOHJCHCAIlMK, OOpa30oBaHME MENTUIHON CBs3u. buonormdyeckoe 3HaueHUe aMHUHOKUCIOT. CHUHTE3 U
TUAPOIIU3 NENTUIOB.

benku kak npupoanbie noauMepsl. [lepBudHas, BTOpUYHAs U TPETHYHAS CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA
OEJIKOB: TUIPOJIU3, JeHATYypallvs, KaueCTBEHHbIC PeaKluy Ha OCJIKH.



DKCneprUMEHTAIbHBIE METOJIbI M3YUYEHUS! BEIIECTB W MX MPEBPAIEHUN: pacTBOpEHUE OEJIKOB B BOJIE, JEHATYpaIUs
OEJIKOB MpPY HarpeBaHUU, [[BETHbIE PEaKI[UU Ha OCJIKH, pellIeHNe HKCIIEPUMEHTAIBHBIX 33/1a4 M0 TeMaM «A30TcojiepKaline
OpraHuyYecKue coeuHeHus» u «Pacro3HaBanrue OpraHMYeCKUX COEIUHEHUI.

BrbicokoMoJieKyJIIpHBbIE COeIMHEHUS.

OCHOBHBIEC MOHSITUSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, CTETIEHb
NOJIMMEPU3ALINH, CPEOHSAS MOJEKyIsipHas macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COEAUHEHHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHS.

[Tonumepubie matepuanbl. [lmactmaccel  (MONMMATHIICH, TMOJUIPONUICH, MOJUBUHUIXJIOPHUA, MOJIUCTUPOIL,
MOJIMMETHIIMETAKPUJIAT, OJTUKAPOOHATHI, TOMUATIICHTepedTanaT). Y Tunusanus u nepepadoTKa miacTuKa.

DnacToMepbl: HaTypaldbHBIM Kay4dyK, CHHTETHUYECKHE KayuyyKku (OyTaaueHOBBINA, XJIOPOMPEHOBBINA, U30NIPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bosnokna: HatypangbHbIe (XJIOMOK, IIEPCTh, MIENK), UICKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKUE
(KampoH U JaBCaH).

[Tomumepsl crnernuanbHOrO Ha3zHavueHHs (Te(yIoH, KeBjap, HJIEKTPOIPOBOMAIINE TOJUMEPHI, OuopasiiaraeMble
MOJIUMEPBHI).

DKCneprUMeHTAIbHbIE METO/bl M3YYEHHS BEIECTB U WX IMPEBpAIICHUI: 03HaKOMIIEHHE ¢ 00pa3laMu MPUPOIHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacCC, KayudyKOB, PEILIEHHE HSKCIePUMEHTAIbHBIX 3agad 1o Teme «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOHY.

Pacuérnble 3anaumn.

Haxoxnenune MonexkyisipHoi (OpMyJbl OPTraHMYECKOTO0 COCUHEHHUS 110 MACCOBBIM JOJSIM 3JIEMEHTOB, BXOJSIINX B
€ro COCTaB, HAXOXKJICHUE MOJICKYJISIPHOUN (hOPMYJIbI OPraHUYECKOr0 COSAMHEHHU 0 Macce (00bEMY) IPOYKTOB CrOpaHusl,
M0 KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOYKTOB PEAKIIUKM U/UIU UCXOJHBIX BEIIECTB, YCTAHOBJIECHUE CTPYKTYPHOI
(GbOopMyITBI OPTaHUYECKOTO BEIECTBA HA OCHOBE €T0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB IMOTYUYEHUS, OTMPEICICHUE TOJH
BBIX0/1a POAYKTAa PEAKIIMU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeIMeTHbIE CBS3H.



Peanmzanusi MeXnpeIMEeTHBIX CBS3eld NpU HM3ydYeHUH opranmyeckor xumum B 10 kiacce ocymiecTBiseTcs yepes
WCIIOJIb30BAaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IOHATHUH, TaK W TIOHATHH, NMPUHATHIX B OTACIBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TOHATHS: SBIEHWE, HAY4YHBIM (akKT, THIOTE3a, TEOpHs, 3aKOH, aHAW3, CHUHTE3,
KiaccuduKaiys, HabJII0IeHUE, H3MEPECHHE, SKCIIEPUMEHT, MOJIeIIb, MOJICIUPOBAHHE.

dusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEUTPOH, MOJICKYJIa, SHEPTCTHUCCKUI YPOBEHB, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSTHUE BEIICCTBA, (U3MYCCKUE BEITMYHUHBI, CIMHHUIIBI H3MEPEHHUSI, CKOPOCTh, SHEPI s, Macca.

buonorusi: kietka, opraHusMm, -SKocucTema, Ouocdepa, MeTabONIM3M, HACIEICTBEHHOCTh, aBTOTPOMHBIA U
reTepoTpoHBId TUTT TUTaHUs, OpokeHwe, (POTOCHMHTE3, AbIXaHUE, OCTKH, YTIEBOABI, KUPbHI, HYKICHMHOBBIE KHCIIOTHI,
(dbepMEeHTHI.

I'eorpadus: moye3Hbpiec HCKOMaeMbI€, TOTUIUBO.

TexHOJOTHsA: THIIEBbIC TPOAYKTHI, OCHOBBI PAIMOHAIBLHOTO IMMTAHMS, MOIOIIME CPEICTBA, MaTepHalbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA INTPOI'PAMMBLI IO XUMHUHMU HA YIJIYBJIEHHOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBETCTBUM € CHCTEMHO-AESITEIBHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX pE3yJIbTATOB OCBOEHUS
npeaMera «XUMHS» Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHMs BbIACIIECHBI CJIEAYIOIIUE COCTABISIONIME: OCO3HAHHE
00yYaroIMUMUCA POCCUUCKOM TPaKIaHCKOM HMACHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHIO, CAaMOCTOSITEILHOCTH U
CaMOONPEACIICHUIO; HAIMYNE MOTHBAIUU K OOYYEHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE MpaBWJIAMHU M HOPMAaMH TOBEJEHUS;, HAJIMYHUE IPABOCO3HAHUS, JKOJOTHMUECKOU KYJIbTYpHI;
CIIOCOOHOCTH CTaBUTH IEIH U CTPOUTH KU3HEHHBIC TJIAHBI.

JIngHOCTHBIE Pe3yIbTaThl OCBOCHUS TpeaMeTa « XUMUsD» OTpaxarT c(HOPMUPOBAHHOCTH OMBITA MO3HABATEILHON U
IPAKTUYECKOH AESITENIbHOCTH O0YyYarOIIMXCsl B MPOLECCE pealn3aliii 00pa3oBaTEIbHON JEATEIbHOCTH.



JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpEAMETa «XUMUS» OTpPakatloT CPOPMHUPOBAHHOCTH OMNBITA MMO3HABATEILHON U
IPAaKTUYECKON NEATEIbHOCTH O0YyYaroUMXcs B IMPOLECCE peanu3alii 0O0pa30BaTENbHON JAEATEIbHOCTH, B TOM YHCIE B
YacTHU:

1) rpa:IaHCKOro BOCIUTAHUS:

0CO3HaHUs 00yYaIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MTPAaB U 00s13aHHOCTEH, YBaXKEHUS K 3aKOHY U ITPABOIIOPSJIKY;

IIPEICTABIICHUS O COLMAJIBHBIX HOPMaX M IPABUIIAX MEKINYHOCTHBIX OTHOIIEHUI B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM NEATEIbHOCTH IMPU CO3JaHUM YyYE€OHBIX MPOEKTOB, PEIICHUHU YUEOHBIX M
IIO3HABATEIbHBIX 33144, BBIOJIHEHUN XUMUYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHMMATh U IPUHUMAaTh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyYMEHThI JIPYTUX MPU aHAIU3€ PA3THYHBIX
BUJIOB YU€OHOM €A TENbHOCTH;

2) NATPHOTHYECKOTO BOCTIMTAHUS:

LEHHOCTHOI'O OTHOUIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIUI0 OTEYECTBEHHOW XUMHH;

YBaXXEHUS K MPOLECCY TBOPYECTBA B 00JACTU TEOPUU U MPAKTUYECKOIO MPHUIOKEHUS XUMHUHU, OCO3HAHUS TOrO, YTO
JaHHbIE HAYKH €CThb PEe3yJIbTaT JJIUTENbHBIX HAONIOJACHUN, KPOMOTIUBBIX 3KCIEPUMEHTAIBHBIX MOMCKOB, MOCTOSHHOTO
TPYZa YYEHBIX U IIPAKTUKOB;

UHTEpeca W II03HABATEIbHBIX MOTHBOB B IIOJYYEHUH M MOCIEAYIOIIEM aHaiu3e HH(POpMaluu O MNEPEIOBBIX
NOCTHXKEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOrO TIOBEACHNS;

CIIOCOOHOCTH OLIEHHMBATh CUTYyAallMH, CBSI3aHHBIE C XUMUYECKUMU SIBICHUSIMU, U IPUHUMATh OCO3HAHHbBIE PEILEHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEACHUE U MOCTYIIKH CBOUX TOBAPUILEH C MO3ULIANM HPABCTBEHHBIX U MPABOBBIX HOPM
Y C y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

4) ¢popMupOBaHNS KYJIbTYPHI 310POBbSI:

NOHMMaHUs IIEHHOCTEH 310pOBOro M Oe3omacHoro oOpasza >KU3HHM, HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K
COOCTBEHHOMY (DPU3MUYECKOMY U NICUXUYECKOMY 3/10POBBIO;



coOmro/ieHrs TpaBuil 0€30MacHOr0 OOpalieHusi C BEHIeCTBaMU B OBITY, IMOBCEIHEBHOW KU3HU, B TPYIOBOU
NEeSITEeNbHOCTH;

MOHUMAHMS 1IEHHOCTH TMPaBWI WHIAUBUIYAIbHOTO UM KOJJIGKTUBHOTO OE30MAaCHOTO TIOBEJICHHUS B CHUTYyalUsX,
YIPOKAIOIIKNX 3JI0POBbIO U )KU3HU JIIOCH;

OCO3HaHUS TOCIIECTBUN U HEMPUSATHUS BPEAHBIX IPUBBIUEK (YIOTPEOICHHS aJIKOTOJISI, HAPKOTUKOB, KYPEHUS);

5) Tpy/10BOr0 BOCIIUTAHHSI:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4YEOHO-HMCCIICIOBATEILCKON JIESATEILHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U JPYTUX BUAAX JEATECIbHOCTH;

YCTAHOBKHM HA aKTUBHOE yYacTHE B PEIICHUU MPAKTHUUYECKUX 3aJlay COI[MAIbHON HAIMPaBICHHOCTH (B paMKax CBOErO
KJIacca, IIKOJIbI);

MHTEpECa K NPAKTUYECKOMY H3YUYEHHIO Mpodeccuid pa3judyHOro poja, B TOM YHCIE HAa OCHOBE IMPUMEHEHHUS
peAMETHBIX 3HaHUI TI0 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU 1€ TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHAYAJIbHOW TpaeKTOpHH o0Opa3oBaHusi, Oyaymed mpodeccun u
peanu3anuu cOOCTBEHHBIX JKMU3HEHHBIX TUTAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) IK0JIOrHYeCKOTr0 BOCIIUTAHMS

9KOJIOTHYECKH 1EJIECO00Pa3HOTO OTHOIICHUS K MIPUPOIE KaK HCTOYHUKY CYIIIECTBOBAHMS KU3HU Ha 3eMIIe;

MOHUMAaHUS TJIO0ATHHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX MPOIIECCOB HA COCTOSHUE
MIPUPOTHOM U COLUAIIBHOU CPEIBI;

OCO3HAaHMUSI HEOOXOJMMOCTH HCMOJb30BAHUS JOCTHKEHUM XUMUU JUIsI PElIeHUs] BOIMPOCOB PAIMOHAIHHOTO
IPUPOJIONIOIH30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUU, NMPUHOCIIIUMX BPEI OKPYNKAOUIEH MPUPOJHOW Cpelle, YMEHHUS IPOTHO3HPOBATH
HEOJIaroNMpPUATHBIE YKOJIOTHYECKUE TTOCIIEICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HAJIM4YUS Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, IKOJIOTHYECKON KyIbTYpHhI, OINbITA AEATEIHLHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS MMM B MO3HABATEIbHON, KOMMYHHMKATUBHOM M COLMAJIBHON MpPaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTUBOCTOSITh UJI€0I0run Xxemodoouu;



7) IEHHOCTH HAYYHOTO TO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKU;

MOHUMAHMS CHEeUUPUKU XUMHUU KaK HayKh, OCO3HaHHUS €€ pojii B (POPMHPOBAHUU PAIMOHATBLHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUU I1IEJIOCTHOTO MPENCTABICHUSI 00 OKpYXKalolleM MHUpPE KaK O €AUHCTBE MPUPOJbI M YEIOBEKa, B
MO3HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEN U PEIICHUH POOJIEM COXPAHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHUHU [UJII COBPEMEHHOM I[MBWIM3ALMUA: B €€ TyMaHUCTHYECKOM
HAIPaBJICHHOCTH U BXXKHOW POJIM B CO3JIJaHUM HOBOM 0a3bl MaTEpHATbHON KYJIbTYpPhl, B PEHICHUU TI00AIBHBIX MPOOIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MHUILIEBOM M 3KOJIOTHYECKOW O€30MacHOCTH, B
Pa3BUTUM MEAUIMHBI, 00ECIEUCHUN YCJIOBUH YCHENIHOTO TPYJa M 3KOJIOTMYECKH KOM(OPTHON KU3HU KAXKIOrO UJieHA
o0111eCcTBa;

€CTECTBEHHO-HAYYHONW TPaMOTHOCTH: MOHMMAaHHUs CYIIHOCTH METOAOB ITO3HAHUS, UCMOJb3yEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HMCIIOJL30BaTh MOJIydaeMble 3HAHMS JJIs aHajdu3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIEro MUpa U
OPOUCXOAIIUX B HEM HW3MEHEHHU, YMEHHUS JeiaTh OOOCHOBAHHBIC 3aKJIOUCHUSI HAa OCHOBE HAy4dHbIX (DaKTOB U
VMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JIJIs PEIICHHs MPOOJieM B peaibHBIX KHU3HEHHBIX
CUTyalusX;

WHTEpECa K MO3HAHUIO, UCCIIEIOBATENBCKOM AEATEIbHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY O0OpPa30BaHUIO U CAMOOOPA30BAHUIO, K AKTUBHOMY MOJIYUYEHHUIO HOBBIX
3HAHWH MO0 XMMUU B COOTBETCTBUU C JKU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpEca K 0COOEHHOCTSIM TPya B pa3InuHbIX chepax npodheccuoHanbHOU NeITeTbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3yJabTaThl OCBOCHHUSI MPOrpaMMbl MO XMMHUU Ha YPOBHE CpPEIHEro o0miero oOpa3oBaHUs
BKJIFOYAIOT:

3HaUUMbIe Ui (DOPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMUXCS  MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC)
oOllleHayYHbIE TOHATHS, OTpaXarol[Ue IIeJIOCTHOCTh HAYYHOM KapTHHBI MUpa M CHelUPUKY METOJO0B IO3HAHMS,



UCIIOIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHs, BEIECTBO, DHEPIHs, SIBJIECHHE, IPOIECC, CHCTeMa, HAy4HBIH (DaKT,
MIPUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHSs, UCCIIE0OBaHNUE, HAOII0ICHUE, N3MEPEHHE, DKCIIEPUMEHT U IPYTHE);

YHUBEpPCAJIbHbIC y4YeOHbIC JeWCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATHBHBIC, PErYJATHUBHBIE), O0OECIIEUMBAIOIINE
dbopmupoBanre GYHKIIHOHATHLHON TPAMOTHOCTH Y COTMATBHON KOMITETCHIIMHA 00YYaIOIINXCS;

CITIOCOOHOCTh OOYYaIOIMUXCS HKCIOJIB30BaTh OCBOCHHBIC MEKIUCIUILNIMHAPHBIC, MHUPOBO33PEHUYCCKUE 3HAHUSI U
YHUBEpCAJIbHBIC YUCOHBIC ICUCTBUS B TTO3HABATEIILHON U COITMAIBLHOMN ITPaKTHKE.

MeranpenMeTHbie  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHUWE YHUBEPCAIBbHBIMM  Y4YE€OHBIMU  TO3HABATEIbHBIMU,
KOMMYHHUKATUBHBIMU U PETYJISITUBHBIMU JIECTBUSIMH.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a3oBbIe JJOrHYeCKHE AeiiCTBUS:

CaMOCTOATEIILHO (DOPMYITUPOBATh U aKTyaTH3UPOBATh MIPOOIEMY, pACCMATPHBATh €€ BCECTOPOHHE;

ONpEAEIATh LENH [EATCIBHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUH HX JOCTIDKCHHS, COOTHOCHUTH PE3YJIbTaThl
JCSATEILHOCTH C TIOCTABJACHHBIMU ICIISIMH;

UCIIOJIb30BaTh MIPH OCBOCHUH 3HAHUH MPUEMBI JJOTHYECKOIO MBIIICHUS: BBIACIATh XapaKTepHbIC MPU3HAKK TOHATHI
U YCTaHaBIMBATh MX B3aMMOCBS3b, MCIIOJIB30BAaTh COOTBETCTBYIOIINE IOHATHS IS OOBSICHEHHUS OTACIbHBIX (PaKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAHMS U KPUTCPUH IS KIACCU(UKAIINN BEIIECTB U XMMHUCCKUX PEAKIINA;

yCTaHaBIMBATh IPUYHUHHO-CJICICTBEHHBIC CBSI3U MEKIY N3Y4aeMbIMU SIBJICHHUSIMH,

CTPOHTH JIOTHYECKHE PACCYKIACHHS (MHIYKTHBHBIC, ICIyKTHBHBIC, [0 aHAJOIMH), BBISBIATH 3aKOHOMEPHOCTH M
IPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHUSX, (DOPMYIHUPOBATH BBIBOIBI M 3AKITIOUCHHS;

OPUMEHSTh B MPOIECCE MO3HAHUS UCIOIb3yEeMbIe B XUMHUU CHMBOJIMYCCKHE (3HAKOBBIC) MOJIEIH, TPEOOPa30OBhIBATh
MOJIEIbHBIC MPEACTABACHUS — XUMUYECKHI 3HAK (CHMBOJI) DJEMEHTa, XHMHUYecKas (opMmyiia, ypaBHEHHE XMMHUYECKOMN
peaKkiMu — MPU PEHICHHH YYCOHBIX IMO3HABATEIbHBIX M MPAKTHYCCKUX 3a7ad, NPHUMEHSATh Ha3BaHHBIC MOJCIbHBIC
IpEeACTaBACHHUS IS BBISBICHHS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB M XUMHUCCKUX PEAKIIH.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE eHCTBHS:

BJIaI€Th OCHOBAMHU METO0OB HAYYHOI'O IIO3HAHMS BEIIECTB U XUMUYCCKUX PEAKIIUi;



¢opMynupoBaTh 1€MW 33JaYd  UCCIIEOBaHMUS, HCIOJIb30BaTh IIOCTABJIEHHBIE M  CaMOCTOSITENIbHO
chopMyIUpOBaHHBIE BOIPOCHI B KaUY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJi1 (POPMHUPOBAHUS THUIOTE3bI IO TPOBEPKE
NIPaBIJILHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJAQJIeTh HABBIKAMH  CaMOCTOSTEIBHOTO IUIAHUPOBAHMA W  TPOBEACHHUS  YUYCHHYECKUX  OIKCIIEPHUMEHTOB,
COBEpUICHCTBOBATh yMEHMs HAOJIOAAaTh 3a XOJOM IIpollecca, CaMOCTOSTENbHO IPOrHO3UPOBATh €ro pe3yJsbTar,
dbopMmynaupoBaTh 00OOIIEHUS W BBIBOJBI OTHOCHUTEIIBHO JOCTOBEPHOCTH PE3YyJbTAaTOB HCCIEAOBAHMS, COCTaBIATH
000CHOBaHHBIN OTUET O MIPOJICTITAHHON PaboTeE;

npuoOpeTaTh OMBIT YYCHUYECKON HCCIENOBATENbCKON W TPOEKTHOW MAEATEIHbHOCTH, MPOSBIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIBHOMY IMOHMCKY METOJOB PELICHHUS MPAKTUYECKUX 3a/ay, MPUMEHEHHIO Pa3IUYHBIX METOJI0B
MO3HAHMSL.

3) padora ¢ uHdopMaIueii:

OPHUEHTHPOBATHCS B PA3UYHBIX HCTOYHHKAX WHPOpMAIMK (HAYYHO-TIOMYyJApHAs JHUTEepaTypa XHUMHUYECKOTO
coJiepKaHusl, CIpaBOYHBbIE MMocoOus, pecypchl MHTepHeTa), aHanu3upoBaTh MH(GOPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPEICTaBICHUS, KPUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

dbopMyIMpOBATH 3aMPOCHl U MIPUMEHSTH PAa3IMYHbIE METOABI MPU TIOUCKE U 0TOOpe MHPOPMAIINH, HEOOXOTUMON ISt
BBITIOJIHEHUS YYEOHBIX 3a71a4 ONPeIeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCIOJB30BaHUA WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJOTHUH M PA3TUYHBIX IMMOMCKOBBIX
CHUCTEM;

CaMOCTOSTENILHO BhIOMpATh ONTHUMANbHYIO (OpMy TpencTaBieHus uHpopManuu (CXembl, Tpaduku, AHarpaMMBbl,
TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONb30BaTh HAyYHBINH S3BIK B KadecTBE CpPEICTBAa MpU paboTe ¢ XUMHYECKOH WH(pOpManuen: TpPUMEHSTh
MEXIpeIMETHbIE ((PU3NUECKUEe U MATEMAaTHYECKUE) 3HAKU U CUMBOJIBL, (POpMYJIbI, a00OpeBUATypbl, HOMEHKIIATYPY;

HCITI0JIBb30BAaTh 3HAKOBO-CMMBOJMYCCKUE CPEACTBA HATTIAJHOCTH.

KOMMyHI/IKaTI/IBHbIe YHuUBEpPCaJIbHLIC y‘leﬁﬂble HeﬁCTBﬂﬁi



3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKTaeMOM TEMBI B XOJI€ TUAJIOTA W/WITN AUCKYCCUH, BRICKA3hIBATH UJIEH,
bopMyIHpOBaTH CBOU MPEAJIOKEHUSI OTHOCUTEIIBHO BBIMOJHEHUS TIPEIJIOAKEHHON 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3YJIbTATOB IIO3HABATEIBHOM JEATEIBHOCTH, IOJYYEHHBIX CaMOCTOATENIBHO WU
COBMECTHO CO CBEPCTHUKAaMU IIPU BBINOJIHEHUN XMMHUYECKOIO SKCIIEPUMEHTA, PAKTUUYECKOW pabOThl 110 UCCIIEJOBAHUIO
CBOMCTB M3y4YaeMbIX BEIIECTB, peain3alii y4eOHOTO MPOEKTa, U (hOPMYIUPOBATh BBIBOABI 10 PE3YJIbTATAM IPOBEIEHHBIX
UCCIIEJIOBAaHU MTyTEM COTIIACOBAHUS MO3UIUH B X0/1€ 00CYXIeHUSI 1 OOMEHA MHEHHUSMHU.

PeryisiTuBHbIE YHHBepCaJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOATEIBHO TUIAHUPOBATH U OCYIIECTBIISITh CBOKO [TO3HABATENIBHYIO I€ATEIBHOCTD, ONPEAEIss €€ UEeau U 3a1a4H,
KOHTPOJIUPOBATh U IO MEpE HEOOXOJMMOCTH KOPPEKTHPOBATh NpPEIaraéMblii aJrOpUTM JEHCTBUIN IMPHU BHIIOJHEHUU
y4eOHBbIX U HCCIEAOBATENIbCKUX 3a7ad, BbIOMpaTh Haubosee d(PPEeKTUBHBIA CIOCOO MX pELIEHUs C Y4ETOM MOJIYUEHHS
HOBBIX 3HAHMI O BELIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYIIECTBJIATh CAMOKOHTPOJIb AEATEIBHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMbI [0 XUMUU Ha yriayOJIEHHOM YpOBHE HAa YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs BKIIIOYAIOT crenuduueckue g y4yeOHOro mpeaMera «XHUMHs Hay4yHble 3HAaHUS, YMEHHUS U CIIOCOOBI
JEUCTBUI 110 OCBOCHUIO, MHTEPIPETALNU U MPEe0Opa30BaHUIO 3HAHUM, BUJIBI IESITEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMSI
Y MIPUMEHEHHUIO 3HAHUM B Pa3IMYHBIX YUEOHBIX CUTYALMSIX, a TAKXKE B PEaJbHbIX KM3HEHHBIX CUTYalUAX, CBSI3aHHBIX C
XUMHEN. B mporpaMmMe no XuMuM NpeIMETHBIE PE3YJIbTATHI IPEACTABIICHBI 110 TOJIaM U3y4YECHUS.

10 KJIACC
[IpenmeTtHbIe pe3ynbTaThl OCBOEHHUS Kypca « OpraHndecKas XUMHUsD) OTPaXkKaroT:



c(OpPMHUPOBAHHOCTH MPEACTABICHUN: O MECTE ¥ 3HAUEHUU OPraHUYEeCKOW XMMHUH B CUCTEME €CTECTBEHHBIX HayK U €€
poiu B OOECHEUEHUU YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA B PELICHUH IPOOJIEM 3KOJIOIMYECKOM, YHEPreTHUECKON U
NUIIEBOM 0€30MacCHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3/IlaHUM HOBBIX MATEpUAJIOB, HOBBIX HCTOYHUKOB HHEPrUH, B
o0ecreyeHnn palMoHaIbHOTO MPUPOAOIOIb30BaHUs, B POPMUPOBAHUU MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEIOBEKA, a
TaKXKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBBIO U PUPOIHON CpeIE;

BJIAJCHUE CHCTEMOM XHMHMYECKMX 3HAHMM, KOTOpPas BKIKYACT: OCHOBOINOJArarOUIUE IOHATHA — XUMUYECKHU
DIIEMEHT, aTOM, SIPO M DJEKTPOHHast 000JOYKa aroma, S-, P-, O-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHMSI aTOMa, THOpUAN3aLMsl ATOMHBIX OpOUTANIEe, HOH, MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb
OKHUCIJICHUSI, XUMHUYECKasi CBsI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA O0BEM, YTJIEpOIHBIM CKeneT, (yHKIUOHAIbHAs
rpynna, paaukall, CTPYKTypHble QopMyJbl (pa3BEPHYThIC, COKpAllEHHBbIE, CKEJETHBIE), H30MEpHUs CTPYKTypHas U
IPOCTPAHCTBEHHAsl (F€OMETPUYECKAas, ONTHUYECKas), H30MEpbl, TOMOJOTMYECKHH Psiji, TOMOJIOTH, YIJIEBOAOPOIbI,
KUCIIOPOA- M a30TCOJAEpXkAallhe  OpraHu4YecKue COCAUHEHHUS, MOHOMEp, IMOJUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEUHEHUS; TEOPUH, 3aKOHbI (mepuonunyeckuii 3akoH Jl. M. MenneneeBa, Teopusi CTPOCHHUS
opranndeckux BeniecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHsS MAcChl BEIIECTB, 3aKOH COXPAaHEHUS W IPEBPALLCHHUS
DHEPIrUM MPU XUMHYECKUX PEAKLMIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHMS,
JeKAIIAEe B OCHOBE NOHMMAHMS NPUYMHHOCTH M CHUCTEMHOCTHM XMMHYECKHMX SIBJICHUM; MPEICTABICHUS O MEXAHU3Max
XUMUYECKUX PEaKLUi, TEPMOAUHAMUYECKUX U KUHETUYECKHUX 3aKOHOMEPHOCTSAX UX MPOTEKaHUs, O B3aUMHOM BIIHMSIHUU
aTOMOB MW TpYINIl aTOMOB B MoOJieKyJdax (MHAYKTHBHBIM M Me30MepHbId 3(dexts, opueHtantsl | u |l pona);
(pakTONIOTHYECKUE CBEACHUS O CBOMCTBAX, COCTAaBE, MOJYyYEeHUHN 1 0€30MaCHOM HCIOJIb30BAHUN BaKHEHMIIINX OPTraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKa, OOIUX HAYYHBIX NPUHLMIIAX XUMUYECKOTO IPOU3BOJCTBA (Ha
npuMepe MPOU3BOJCTBA METAHOIIA, TepepadOTKU HePTH);

c(hOpPMUPOBAHHOCTh YMEHMI: BBIABIATH XapaKTEPHbIE NPU3HAKU TOHATUH, YCTaHABIMBAaTh MX B3aUMOCBS3b,
UCII0JIB30BaTh COOTBETCTBYIOIINE MTOHATHUS ITPU ONMUCAHUH COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COETMHEHHI;

c(hOpMHUPOBAHHOCTH YMEHUM:

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpPHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (POPMYII OpPraHUYECKUX BEUIECTB;



COCTABJISITh YPAaBHEHUS XMUMHUYECKUX PEAKLIMN W PACKpPbIBaTh HUX CYIIHOCTH: OKHCIIATEIbHO-BOCCTAHOBHUTEJBHBIX
peakuuii TOCPEACTBOM COCTaBICHHUS D3JEKTPOHHOro OajaHca OSTUX peakUuid, peakuuid HOHHOro oOMEeHa IyTEM
COCTABJICHMSI X MOJIHBIX M COKPAUIEHHBIX MOHHBIX YPABHEHMUI;

U3rOTABJIMBATh MOJEIH MOJIEKYJI OPraHUYECKUX BEIECTB JJIs1 WJUTFOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOIO
CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHHUI: YCTAHABINBATH MPUHAJIC)KHOCTh U3YUEHHBIX OPraHUYECKUX BEIECTB IO UX COCTAaBY U
CTPOCHHUIO K ONpeneN€HHOMY KIIAcCy/TpylIe COCIUHEHUH, aBaTh UM Ha3BaHUS MO CUCTEMATHYECKOM HOMEHKIIATYpe
(IUPAC) u mpuBOOWTH TPUBUAIBHBIC Ha3BaHWS I OTACIBHBIX TPEACTABUTENICH OpPraHWYECKHX BEIISCTB (ITHUIICH,
alleTUJICH, TOJIyOJI, TJIMLEPHH, ATHICHTIUKONb, (eHOMN, (opMalbaerus, aueTaibIerui, aleToH, MypaBbHHAs KHUCJIOTA,
YKCYCHasl KHCJIOTa, CTEapUHOBAsl, OJICMHOBAs, MAaJIbMUTUHOBAsI KUCIOTHI, IJIMIIMH, alaHWH, MaJlbTo3a, GPyKTO3a, aHWIVH,
JUBUHWI, U30IPEH, XJIOPONIPEH, CTUPOI U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUS ONpPEAEATh BUJ XUMHUYECKOW CBSI3M B OPraHUYECKUX COCIUHEHMSX (KOBAJIEHTHAs U
MOHHAs CBs3b, G- U T-CBS3b, BOJOPOAHAS CBS3b);

c(OpPMHUPOBAHHOCTh YMEHUS PUMEHSTH MOJIOKEHUSI TEOPUH CTPOCHHUS OpraHrueckux Bemects A. M. ByTieposa s
0OBSICHEHHS 3aBUCUMOCTH CBOICTB BEILIECTB OT UX COCTaBa MU CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh COCTAB, CTPOCHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA TUIMYHBIX
IpEICTaBUTENICH Pa3IMUHbIX KJIACCOB OPraHUYECKHX BEILIECTB: aJKaHOB, IIUKIOAIKAHOB, AJIKEHOB, aJKaJUEHOB, AJIKUHOB,
apOMaTHYECKHUX YTJIEBOJIOPOAOB, CIUPTOB, AlbJIETHI0B, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX I(PHUPOB,
AKHUPOB, HUITPOCOEAMHEHUN U aMUHOB, aMUHOKHCIIOT, OEJIKOB, YTI€BOIOB (MOHO-, M- U MOJIMCAXaPHUJIOB), HITIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXJAy HHMMM YpPaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUYECKHUX PEAKIHUI € HUCHOJIb30BaHUEM
CTPYKTYPHBIX (hOPMYJ;

c(OpPMUPOBAHHOCTh YMEHHMsI MOATBEP)KIATh Ha KOHKPETHBIX IpPUMEpax XapaKTep 3aBHCHUMOCTH PEAKLIMOHHOU
CIOCOOHOCTH OPTaHMYECKUX COCAMHEHUHN OT KPATHOCTH U THIIA KOBAJCHTHOH CBS3H (G- U M-CBSI3M), B3AUMHOTO BIIHSHUS
aTOMOB M I'PYIII aTOMOB B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHUS XapaKT€PU30BaTh UICTOYHUKH YIJIEBOJOPOIHOTO ChIPbs (HE(TH, MPUPOIHBII ra3, yrois),
CIOCOO0BI €ro nepepadoTKH U MPAKTHUECKOE MPUMEHEHUE MTPOIYKTOB MEPEpadOTKY;



c(OPMUPOBAHHOCTb BIAJCHUS CUCTEMOM 3HAHHM O E€CTECTBEHHO-HAY4YHBIX METOJax IO3HAaHUS — HaOJIO/EHUH,
U3MEPEHUH, MOJIETTUPOBAHUY, SKCIIEPUMEHTE (PEAIBHOM U MBICIIECHHOM) U YMEHHUS IPUMEHSTh 3TU 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSITh OCHOBHBIE OINEPALMU MBICIUTEILHON NEATEIbHOCTH — aHaJU3 W CHUHTE3,
CpaBHEHHUE, O0O0OIIEHHE, CHUCTEMAaTH3allMI0, BBISBICHHE MPHUYMHHO-CIEICTBEHHBIX CBSA3€H — [JIs W3Y4YEHUs CBOWCTB
BELIECTB U XUMHYECKUX PEAKIIMIA;

c(OPMUPOBAHHOCTh YMEHUI: BBIABIATH B3aMMOCBA3b XHMUYECKUX 3HAHUNA C TMOHATUSMU U TPEACTABICHUSMU
JIPYTUX €CTECTBEHHO-HAYUYHBIX TMPEAMETOB Jisi 00Jiee OCO3HAHHOTO MOHMMAHMSI CYUIHOCTH MAaTe€pUalbHOrO €IUHCTBA
MHUpa, UCIOJIb30BaTh CHCTEMHbIE 3HAHUSA IO OPraHUYECKOM XUMHUHU Il OOBSICHEHUS M IMPOTHO3UPOBAHUS SIBICHUIA,
UMEIOINX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMUPOBAHHOCTh YMEHMI: TIPOBOUTH PACUETHI 0 XUMUUYECKUM (POpMYJIaM U YpaBHEHHUSIM XUMHUECKUX peaKiuil
C UCHOJb30BaHUEM (U3NUYECKUX BEJIMYUH (Macca, 00bEM ra3oB, KOJUYECTBO BELIECTBA), XapaKTEPU3YIOLINX BEILIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKJIECHUIO XUMUYECKON (DOpPMYJIbI BEIIECTBA MO U3BECTHBIM MACCOBBIM JOJIIM
XUMUYECKUX 3JIEMEHTOB, TPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BELIECTB;

cOpPMUPOBAHHOCTh YMEHMI: TNPOTHO3UPOBATH, aHAJIM3UPOBATH U OLEHUBATh C TMO3ULUN HSKOJIOTHMYECKON
0€30MacHOCTU TIOCIIECTBUS OBITOBOM M TMPOU3BOJCTBEHHON JI€ATENLHOCTH YEJIOBEKa, CBS3aHHOW C TMepepadOTKOM
BEIIECTB, UCIIOJIb30BaTh MOJIYUYEHHbIC 3HAHUA JUISl IPUHATHSA TPAMOTHBIX PELIEHUI NPOoOJeM B CUTyalUsX, CBSA3aHHBIX C
XUMUEH;

c(OPMUPOBAHHOCTh YMEHHIA: CAMOCTOSITENILHO TUIAHUPOBATh M MPOBOAUTh XUMUYECKUN SKCTIEPUMEHT (TIOTyUYEHHE U
U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KA4YE€CTBEHHBbIE PEAKUHWHU YTIEBOAOPOJOB pPa3IUYHBIX KJIacCOB H
KHCIIOPOCOIEPKAIMNUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 PACIIO3HABAHUIO OPraHUYECKUX
BEILIECTB) C COOMIOJEHUEM TMpaBUil O€30MacHOro OOpallleHHs C BelleCTBaMH U JIA0OPAaTOPHBIM O0OpYAOBAHHEM,
(GopMyIMpOBaTh LENb UCCIEAOBAHMS, MPEACTABIATh B PA3IMYHON (QopMe pe3yJbTaThl HKCIEPUMEHTA, aHAJIM3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUM:

coOMIoAaTh MpaBuUia HKOJIOTMYECKU LIEJIECOOOpa3HOTr0 MOBEACHHUS B OBITY W TPYJIOBOW NEATEIBHOCTH B IIENIAX
COXPaHEHMs CBOETO 370POBbs, OKPY’KAIOLIEH IPUPOAHOMN CPEabl U JOCTHIKEHUS €€ YCTOMYMBOIO pa3BUTHS;



OCO3HaBaTh OMACHOCTh TOKCHUYECKOrO JECWCTBUS HAa KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHUYECKHX BEIIECTB,
noHuMas cMmeici nokaszarens [1JIK;

aHaJIM3UPOBATh 11E€JI€CO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh YMEHUI: OCYIIECTBIIAThH IEJICHANIPABICHHBIA MOUCK XUMHUYECKON WH(MOpPMAIMU B Pa3THYHBIX
UCTOYHUKAX (HayyHas M YydeOHO-Hay4yHas JMTeparypa, CpeAcTBa MaccoBoi uH@opmaruu, WHTEpHET M Apyrue),
KPUTUYECKH aHAJU3UPOBaTh XUMHUYECKYIO HHGOpMAIMIO, TMepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHU C
MOCTaBJICHHOW y4eOHOM 3a1auei.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undpossbie)
n/n NPOrpaMMsblI Bcero Kontpoabnpie | Ipaxruyeckue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypesI
Pa3nes 1. Teoperuueckue 0CHOBBI OPraHNYecKOi XUMHUH
[Ipenmer opranndeckoit xumuu. Teopus
1.1 CTPOEHMS OPraHNYECKUX coenHeHu A. M. 8 https://m.edso0.ru/7f41837c
byrtneposa
Hroro no pazneny 8
Pa3nen 2. YriaeBoaopoabl
51 [IpenenpHbIE YIIEBOJOPOABI — AJIKAHBI, 5
LUKJIOAJIKAHBI
59 HenpenenbHble yrieBoJOpO/Ibl: AJIKEHBI, 14 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApomaTuyeckue yrieBoaopoabl (ApeHsbl) 8



https://m.edsoo.ru/7f41837c

24 [TpupoaHbIE HCTOYHHUKH YTICBOIOPOAOB U HX 4
' nepepaboTKa
2.5 lManoreHnpon3BoOAHbBIE YTIEBOJOPOAOB 4
Hroro no pazneny 35
Pazgen 3. Kuciopoacoaepxaimme opranndeckKue coeiMHeHus1
3.1 Cruptel. denon 11
KapOoHupHBIE COSTUHEHUS: allbJICTUIBI U
3.2 keToHbl. KapOoHOBbIE KHUCIOTHL. ClI0KHBIE 21
3¢upsl. Kupsl
3.3 VrneBoasl 9
Hroro no pazneny 41
Paznen 4. A3oTconep:kaniue opraHu4ecKne coeTuHeHN sl
41 AMuHBI. AMHUHOKHUCITOTHI. benku 12
Htoro no pazneny 12
Pa3nes 5. BoicokoMoJieKyJIsIpHbIe COeIMHEHUS
5.1 BricokoMonexynspHble COeTUHEHHS 6
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




IHOYPOYHOE INVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJubHble
padoThI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
muppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

[Tpenmer u 3HaUEHHE OPraHUYECKOM
XUMHUH, TPCACTABJICHUC O
MHOr000pa3uy OPraHudeCcKuX
COCIMHEHUM

06.09.23

https://m.edsoo.ru/7f41837¢c

DJEKTPOHHOE CTPOCHUE aTOMa
yriepoja (0OCHOBHOE U BO30YKJIEHHOE
COCTOsIHUS ). BajieHTHBIE BO3MOXKHOCTH
aToma yrieposa

07.09.23

XHMMHUUECKasi CBS3b B OPraHUYECKHX
CoeTMHEHUAX. MeXaHU3MBI
00pa3oBaHMs KOBAJICHTHOMU CBSI3H,
COCOOBI pa3phIBa CBA3EH

08.09.23

Teopust cTpoeHHst OpraHUYECKUX
coequHennii A. M. bytiepoBa

13.09.23

Bunsl nzoMepun: CTpyKTypHas,
IIPOCTPAHCTBEHHAS.

14.09.23

[IpencraBnenue o kiaccupUKAUU U
crucTeMaTHYeCKasi HOMCHKIIATypa
(IUPAC) oprann4eckux BEIIECTB

15.09.23

Knaccudukanus peakiuii B
OpPraHUYECKON XUMUHN

20.09.23



https://m.edsoo.ru/7f41837c

OnekTpoHHbIe 3D (PEKTH B MOJIEKyIax
OPraHUYECKUX COCTMHEHUHN

21.09.23

AJIKaHBI: TOMOJIOTUYECKHN Psil, 001as
dbopmyra, HOMEHKIATypa 1 U30Mepus,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI

22.09.23

10

du3nyeckue U XMuMHUUYECKHE CBOMCTBA
aJIKaHOB

27.09.23

11

HaxoxneHnue ankaHoB B MPUPO/IE.
CriocoObl TTOJTyYeHUsT U IPUMEHEHNE
aJIKaHOB

28.09.23

12

[uxnoankansl: obmas Gopmya,
HOMEHKJIaTypa U U30MepHs,
0COOCHHOCTH CTPOSHHS U XUMUYIECKHUX
CBOWCTB, CITOCOOBI IMOJTyUEHUS 1
pUMEHCHUE

29.09.23

13

Pemenne pacu€THbIX 3a1a4 HA
OIpeIeTICHNE MOJIEKYJIIPHON
(bopMyJIBl OPraHMYECKOro BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASILUX B €TI0 COCTAB.
Cuctemaru3zanus u o0o01eHne
3HAHUU 110 TEME

04.10.23

14

AJKEeHBI: TOMOJIOTUYECKHH PsiJl, 001IIas
dbopmysa, HOMEHKIATypa,
AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Mosekyl. CTpyKTypHas 1
LAC-TPAHC-U30MEPHSI ATIKEHOB

05.10.23

15

dusuueckue 1 XUMUYECKHUE CBOMCTBA

06.10.23




ankeHoB. [IpaBuno MapkoBHHKOBa

16

CrniocoOblI 1osTyueHHst 1 IPUMEHEHUE
aJIKEHOB

11.10.23

17

[TpakTrueckas padorta Ne 1 o teme
"Ilonyyenue 3TUsICHa U U3yYEHUE €T0
CBOMCTB"

12.10.23

18

Pemenne pacu€THbIX 3a1a4 HA
OIpeIETIEHUE MOJIEKYIIIPHOU
(bopMyJIBl OPraHMYECKOro BEIIECTBA

13.10.23

19

AJKkaieHbl: CONPsHKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH 3JIEKTPOHHOTO CTPOESHMUSI

18.10.23

20

XUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JVEHOB

19.10.23

21

Crioco0OblI MoJTy4eHus: U MPUMEHEHUE
aJIKaJIneHOB

20.10.23

22

AJKWHBI: TOMOJIOTUYECKHH psif,
oOmast hopmyiia, HOMEHKIIATYypa,
AJICKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, pU3nvecKue
CBOICTBA

25.10.23

23

XMMHYECKHE CBOMCTBA aJIKUHOB

26.10.23

24

KauecTBeHHbBIE peakIiy Ha TPOHHYIO
CBSI3b

27.10.23

25

Crioco0OblI MoJTy4eHus: U MPUMEHEHUE
AJIKMHOB

08.11.23

26

Pemenue 3anau: pac4€rsl 110
YPaBHEHUIO XUMHUUYECKOU PEAKLIUU

09.11.23




27

KonTponbHas pabora no teme:
«IIpenenbHbIC U HETIpeIEBbHBIC
YTIIEBOJIOPOABDY

10.11.23

28

ApEeHBI: TOMOJIOTHYECKUHN PsIJI, O0IIIast
dbopmyna, HOMEHKJIATypa.
DJIEeKTPOHHOE U POCTPAHCTBEHHOE
CTPOEHHE MOJICKYJI O€H30J1a U
TOJIyoJIa, UX (U3MUECKUE CBOMCTBA

15.11.23

29

XUMHYECKUE CBOMCTBA apEHOB:
peaKury 3aMEeILCHUS

16.11.23

30

XUMHYECKUE CBOWCTBA apEHOB:
peaKUry NPUCOECTUHEHNUS, OKUCIIEHNE
rOMOJIOTOB OeH30I1a

17.11.23

31

Oco0eHHOCTH XUMAYECKUX CBOIICTB
CTUpOJa

22.11.23

32

Pemenue pacuéTHpix 3a1a4 Ha
OIpEJIETICHUE MOJIEKYJIIIPHOU
(bOopMyJTBI OPTraHMYECKOTO BEIIECTBA

23.11.23

33

CrniocoOblI 1osTyueHHst U IPUMEHEHUE
apeHoB

24.11.23

34

['eHeTHUECKas CBSI3b MEXKITY
Pa3IMYHBIMH KJIACCAMHU
YTJIEBOJIOPOJIOB

29.11.23

35

Pacu€Tel Mo ypaBHEHUSAM XHMHUYECKUAX
peakuuii. CucremaTusanus u
0000111eHNE 3HAHUHN I10 TEME

30.11.23

36

IIpuponusrii ra3. [lonyTHele
He(TSAHBIE ra3bl

01.12.23




37

KameHnHbIi1 yrosp 1 IpOIyKThI €70
nepepaboTKu

06.12.23

38

Hed1p 1 ciocoOsI e€ nepepaboTKH.
[TpumMeHeHre MPOYKTOB epepaboTKu
He(TH

07.12.23

39

['eHeTHUECKas CBSI3b MEXKTY
Pa3IMYHBIMH KJIACCAMHU
yIJIEBOJIOPOIOB

08.12.23

40

["anorenonpounsBogHbBIE
YTJIEBOJIOPOIOB: DJIEKTPOHHOE
CTPOCHHE; peaKluy 3aMeIICHHS
rajjoreHa

13.12.23

41

JleiicTBHE 1IEIOUEH Ha
TaJIOTEHIIPOU3BO/THBIC.
B3anMozeiicTBre quUranoreHalIKaHoOB C
MarHueM 1 IIMHKOM

14.12.23

42

Cucremarusanus u 06001IeHIE
3HaHUM 1O pazaeny "YTieBogopoas!"

15.12.23

43

Konrponsnas padora no teme
"Yrnesopopozs"

20.12.23

44

[IpenenbHBIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH P, o01mas
dopmya, CTpOCHUE MOJIEKYI,
U30MepHsl, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBA

21.12.23

45

XHUMHUECKHE CBOICTBA MMpCACIbHBIX
OAHOATOMHBIX CIIMPTOB

22.12.23




46

Crioco0OblI MoJTy4eHus: ¥ MPUMEHEHUE
OZTHOATOMHBIX CIIUPTOB

27.12.23

47

[TpocTeie 3¢uphl: HOMEHKIIATYpa U
U30MEpHsi, 0COOCHHOCTH (PU3UUECKUX
U XUMHYECKUX CBOMCTB

28.12.23

48

MHOroaToMHBbIE CITUPTHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
dbuznyecKre U XUMUYECKUE CBOKCTBA

29.12.23

49

Crioco0blI MoNTy4eHus: U MpUMEHEHUe
MHOTOaTOMHBIX CIIUPTOB

10.01.24

50

@DeHOJI: CTPOCHUE MOJIEKYJIBI,
¢dusndeckue cBoicTBa. TOKCHYHOCTD
dbenomna

11.01.24

51

XuMudeckue cBoiicTBa (heHoa

12.01.24

52

CriocoObI oTyYeHHsI U IPUMEHEHUE
¢dbeHomna

17.01.24

53

[TpakTudeckas pabora Ne 2. Pemenue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TEME
"CnupTtsl U GpeHobI"

18.01.24

54

KonrponbHas pabota no teme:
«Cruptel. DPpupsl. DeHOTBD).

19.01.24

55

ANBIETHIBI U KETOHBI: 3JIEKTPOHHOE
CTpOEeHHE KapOOHUIILHOU TPYIIIBL;
TOMOJIOTHYECKHUE PSJIBI, 001I1as
dbopMyIa, u30Mepusi U HOMEHKIIaTypa

24.01.24

56

ANbIETHIBI M KETOHBI: (PU3NUYECKHE
CBOMCTBA; PEAKIUU MPUCOCTUHECHUS

25.01.24

S7

PeaKI_II/II/I OKHCJICHHUA U KAQYCCTBCHHBIC

26.01.24




pCakuuu aJIbACTUI0B U KETOHOB

58

CnocoObl MOJIYYCHUA aJIbACTUAOB U
KCTOHOB

31.01.24

59

OIHOOCHOBHEBIE TIPEICITLHBIE
KapOOHOBBIE KMCJIOThI, 0COOCHHOCTH
CTPOCHHSI UX MOJIEKYII

01.02.24

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KUCIIOT, UX (PU3UYECKUE
CBOICTBa

02.02.24

61

XHUMHUYECKUE CBOMCTBA IIPEACIIBHBIX
OJTHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

07.02.24

62

Oco6eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHI. MHOT00Opa3ue kapOOHOBBIX
KHUCJIOT

08.02.24

63

Oco0eHHOCTH CBOWCTB: HEMPEICTbHBIX
U apoMaTHYeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnort. IIpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT

09.02.24

64

[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCIIOT

14.02.24

65

CriocoObI osTyueHHst ¥ IPUMEHEHUE
KapOOHOBBIX KUCIIOT

15.02.24

66

CrnoxHble 3(Upbl: TOMOJIOTHYECKUN
psin, obmas ¢popmya, u3oMepus u
HOMEHKJIaTypa

16.02.24

67

dusuueckre 1 XUMHUYECKHUE CBOMCTBA
a¢upoB

20.02.24




68

Pemenne pacu€THbIx 3a1a4: MO
YPAaBHEHHIO XUMUYECKOW PEAKIUH, HA
OIPECIIEHNE MOJIEKYJIAPHOU
(bopMyJIbl OPraHMYECKOro BEIIeCTBA

21.02.24

69

[Tpaktudeckas pabora Ne 3. Pemenue
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Kap6oHnoBsie kuciaotbel. CJ0KHbBIE

a¢upsr"

22.02.24

70

Kupsr: crpoenue, puzndeckue u
XUMUYECKHUE CBOMCTBA (THAPOITH3)

28.02.24

71

OcoOeHHOCTH CBOMCTB KHPOB,
COJZIEpKAIMX OCTaTKH HEMPEIEIbHBIX
JKUPHBIX K1caoT. XKupsl B npupoae

29.02.24

72

MpL1a Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHE.
[ToHsITHE O CHHTETHYECKUX MOOIIHX
cpeactBax (CMC)

01.03.24

73

['eneTndeckas cBsI3b yTieBOAOPOIOB U
KHCIIOPOJICO/IEPKAIIUX OpPTraHNUYEeCKUX
BEIIECTB

05.03.24

74

Pacuérel 0 ypaBHEHUSAM XUMUYECKHUX
peakuui

06.03.24

75

Bceepoccuiickas npoBepouHas paboTa

07.03.24

76

OO6mrast XxapakTepucTHKa YTJIEBOJIOB U
KJ1accuuKanus yrieBo1oB (MOHO-,
IV~ ¥ TIOJIUCAXaPHIbI)

13.03.24

77

Monocaxapuabl: puznyeckue
CBOIWCTBA U HaXOXJAECHUE B IPUPOJIE

14.03.24




78

[IpumeHneHue K036l €€ 3HaUeHue B
KHU3HEEATEIbHOCTH OpraHu3Ma

15.03.24

79

Jucaxapunpl: caxaposa, MajibTo3a U
nakro3a. HaxoxneHnue B npupone u
IIPUMEHEHHE JUCaXapuI0B

20.03.24

80

[Tonmucaxapuabl: cTpoeHUe
MaKpOMOJIeKyJI, (pusnyeckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE

21.03.24

81

[TonsiTrie 06 NCKYCCTBEHHBIX
BOJIOKHAX

22.03.24

82

Pemenne pacueTHsIX 3aa4 HA
OIIpEeICIICHUE JI0JIA BBIXOAA MIPOLYKTa
peakMu OT TEOPETUYECKH
BO3MOXXHOI'O

03.04.24

83

Cucremarusanuus 1 00001IeHIE
3HaHUH 10 pa3jeny

04.04.24

84

KonTponbhas pabota no teme
"Kucnoponcoaepxauue
opraHu4eckue coeuHeHus"

05.04.24

85

AMUHBL: KITacCUPUKAIHS, CTPOCHUE
MOJIeKYJI, o0mas popmyia, usomepus,
HOMEHKJIATypa U (pu3HuecKue
CBONCTBA

10.04.24

86

XUMHYECKHE CBOMCTBA
anupaTUICCKUX aMUHOB

11.04.24

87

AHI/I.HI/IH: CTpOeHI/IC AHWJINHA,
0COOECHHOCTU XUMHUYECKUX CBOMCTB
AaHUJINHA

12.04.24




88

Crioco0OblI MoJTy4eHus: ¥ MPUMEHEHUE
anu(paTUICCKUX aMUHOB

17.04.24

89

AMHHOKHUCIIOTBL: HOMEHKJIATypa U
u3oMepusi, ((U3nYecKre CBOMCTRA.
OTI[GJ'ILHI)IG npeaACTaBUTCIIN O~
AMUHOKHCJIOT

18.04.24

90

XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT,
UX OMOJIOTUYECKOE 3HAUCHUE
aMUHOKUCIOT. CUHTE3 U TUAPOIU3
TIENITHIOB

19.04.24

91

benxu kak npupoiHbIe TOIUMEPHI;
CTPYKTYpbI O€JIKOB

24.04.24

92

XUMUYECKHUE CBOMCTBA OEJIKOB

25.04.24

93

A3oTconepKalue reTeporuKInIecKie
COCANHCHUA. HyKHeI/IHOBbIC KHCJIOTHI:
COCTaB, CTPOEHUE U OHOJIOTUYECKAast
poJIb

26.04.24

94

[Tpaktuyeckas padota Ne 4. Pemienue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TEME
"A30TCcoIepKalIie OpraHu4ecKue
coeuHEeHU"

06.05.24

95

ITpakTrueckas padora Ne 5. Permenue
HKCIEPUMEHTANBHBIX 33/1a4 110 TEME
"Pacrio3zHaBaHuE€ OPraHUYECKUX
coeqrHeHnn"

07.05.24

96

KoHTtponbHas paboTa mo teme
"A3oTcoaepKaliue OpraHnuecKue
coequHeHns"

08.05.24




97

OCHOBHBIE IOHATHSA XUMUN
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHI/Iﬁ u
MCTOABI UX CUHTE3a —IIOJIMMCPU3al A
U IIOJIMKOHACHCAI A

15.05.24

98

[Imactmaccel. YTunuzanus u
nepepadoTKa MIacTuKa

16.05.24

99

OnacToMepsl: HaTypaJIbHbII
CUHTETUYECKUE KayuyKu. Pe3nHa

17.05.24

100

Boiokna: HatypanbHbIE,
HCKYCCTBEHHbBIE, CHHTETUYECKHUE.
[TonuMepsl cenuanTbHOTO Ha3HAUYCHUS

22.05.24

101

[TpakTrdeckas pabora Ne 6. Pemenue
AKCTIEPUMEHTAJIBHBIX 3a71a4 110 TEME
"Pacrio3HaBaHue IIacTMacc 1
BOJIOKOH"

23.05.24

102

O06o0mIeHne 1 CUCTeMAaTH3aIUS
M3yYEeHHOTO MaTepHaia 1o Teme
"BBICOKOMOJIEKYISIPHBIE COETMHEHUS "

24.05.24

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» Xumusi, 10 xmacc/ IN'abpuensa O.C., Octpoymos WU.I"., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3natensctBo «IIpocBeiienne»

TETPAJIb st npaktrueckux padoT mo xumuu kK yueonuky O. C. ['abpuensiHa,
N. T. Octpoymoga, C. FO. [Tonomapena «Xumus - 10 kinace» yriayOaeHHBIHI

YPOBEHb.

METOINYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA
Xumus. 10 knacc. YrimyOsneHHbI ypoBeHb. YueOHuK - ['adpuensu O.C.,

Octpoymos WN.I'., [Tonomapes C.I1O.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru/7f41837c






