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MNOSACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacrapneHHbix B denepaqbHOM TOCyJapCTBEHHOM
obOpazoBarensHoM ctangapre COO, c¢ yuérom Konuenuuu mnpemnogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusix Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIIyOJIEHHOTO H3Y4YEHHs] 3aHMMAaeT BaXKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammuxcs 10-11 kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JIU(PEepeHInpOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTbh 0O0IEe00pa30BATENbHYI0 U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAMMYIO IS
aJlanTaluy uX K ObICTPO MEHSIOLIMMCS YCJIOBUSIM JKU3HU B COLIMYME, a TAKXKE NI
OpOAODKEHNs OOydYeHHUsi B OpraHu3alusax Mpo(eccroHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBISIETCS OJHOU U3 MPUOPUTETHBIX AUCIIUTLINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIy4daeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUUM C  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBJICHHOCTH ILIEJIEH, CcolepKaHus,
pe3ysbTaToB O0yueHUs] M TpeOOBAHUN K YPOBHIO MOATOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIOTCA CJEAYIOLUIME BBIMOJIHSAEMbIE MPOrpamMMoOil Mo
XUMUHU (QYHKIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoill olecreynBaer
NOJlyuYE€HUE NPEJCTaBICHUS O UeNsIX, COJAEp)KaHWHU, oOuIel crpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHU3alMOHHO-TUJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
ONpEENICHNE: NPUHLHIIOB CTPYKTYpPUPOBAHUS M TOCIIENOBATEIBHOCTH
U3y4YeHUs Y4eOHOTro MaTepualia, KOJIMYECTBEHHBIX U KAaueCTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTElIbHBIX TOCTHXKEHMM OO0ydarolmuxcs B
pamMKax HMTOTOBOH arrectanud B (GoOpMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma a1t yriayOGnE€HHOTO U3yUEHUsI XUMUU:

e YCTaHABIMBAET HMHBApPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKaxX OTAENbHBIX MpoQuiei, mnperycMaTpuBaeT



pacnpeneseHue M CTPYKTypPUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JA€T NPUMEPHOE pacHpeleleHUue Yy4eOHOro BPEMEHH, PEKOMEH]IyEMOIO
JUTSL U3yYEHUSI OTACIbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TMOCIEIOBATEIbHOCTh HW3YUYEHUSI Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3yUeHHUs MpeaMeTa
Ha yriyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUTAHUPYEMBIX pPe3yJbTaTOB OCBOCHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-I0O3HABATENbHBIX ~ ACMCTBUIA  00ydarolierocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpasoBaHMs. 3a TpeleNaMHd YCTaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTebHON (MHBApUAHTHOM) COCTAaBIISIOUICH collep)kaHusl yueOHOro mpeaMmera
«Xumus» OCTaETCs BO3MOXXHOCTH BbIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsThCS B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cuUCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHUsT Ha ypPOBHE CpeaHero oOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO M3Y4YEHUS HAaNpaBJeH Ha pean3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TallOM  IOJIYYEHUS  XMUMHYECKOIO
oOpa3oBaHMsI B paMKaxX MW3Y4YCHHUsS CHELMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMUYECKUX JUCLUMIUIMH B BY3aX U OPraHHU3aLUAX CPEIHEro MpodecCHOHATBHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W  yriayOJieHue TEeOopeTUYEeCKOM |
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCS, BEIOPABIIUX OMPENEIEHHBIN MPOohUTh
oOyueHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOLIETr0 NOTYyUYEHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBere TpeboBaHuii PI'OC COO Kk mnjuaHUpPyEeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa30BaTEIBPHOM IPOTPaMMBI  CpeAaHEro oOmero ooOpa3oBaHUs
U3y4yeHUe ImpeameTa «XuUMHUS» OPHEHTHPOBAHO TAaKKe Ha pEIICHWE 3a]a4
BOCIIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOyyarommxcs, Ha (popMHpOBaHUE y HHUX
OOLIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHUI pallMOHANU3alMU y4eOHOTO TpyJa U
OO0OOIIEHHBIX  CIMOCOOOB  JEATEIBbHOCTH, HWMEIOMIMX  MEXIUCUUITMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUS 3TUX KypCOB B MPOrpaMMme MO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznuuusax 06a3oBOro u yriayOJaEHHOTO
YPOBHEHN U3YUYEHHUS IPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpraHWYeCcKas XHMHs» COCTABIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs NIpeaMera. JDTa CUCTeMa
3HAaHUM TMOJydYaeT ompeneiaéHHOE TEOPETHUUECKOe OTOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOMUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOrHYECKOrO
Matepuana. Tak, Ha yrayOJn€éHHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIUUPEHHUS U YIIyOJIeHUs
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETUKHU
U TepMoaMHamMuKku. WM3ydeHue mnepuoamueckoro 3akoHa u llepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB OasupyeTrcst  Ha COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XHUMHUYECKAsI CBA3b
OOBSACHAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUI NpH €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUIIOB ~ peakuud  JOmojHseTcss  (OpMHpOBAaHMEM  IpeACTaBiIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHU yaenseTca 0co00e BHUMaHKE BOPOcaM 00 3JIEKTPOHHBIX d(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHid.

Ocoboe 3HayeHWe UMEEeT TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yriayO0aEHHOTO YPOBHS M3YUYEHHS JIJISl KJIACCOB ONpeeEHHOTro npodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUN K OOIel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbIE MpeAMEThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl y4eOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YeHUU IMpeiMeTa B JAaHHOM Cllydyae aklEeHT OyJeT caenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJsspHasi Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS
Macchbl M DHEPIUH, 3aKOHBI TEPMOJMHAMMKH, 3JIEKTPOJIU3A, IMPEIACTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coAepkKaHUM MpeAMeTa Uil KIACCOB XUMHKO-
Oounonornyeckoro npoduiist OONbIINKA yAENbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it OoJiee
OOCTOATEIBLHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak



OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TAKUE
CTPYKTYpHBIE€ KOMIIOHEHTBI, KakK JHUNOUAbI, OENKH, YTJICBOJbI, HYKJICHHOBBIC
KUCJIOTHI U apyrue. [Ipn 3ToM 3HaHUA O COCTaBE M CBOMCTBAX NPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIIy’)KaT OCHOBOM MJI1 HW3y4YEHHS
CYIIIHOCTH MPOIECCOB (POTOCUHTE3A, IbIXaHMUs], TUILEBAPEHUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYYHBIX
3HAaHUM M3y4eHHe NpeaMera «XHUMHUsS» Ha YriIyOJIEHHOM ypOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YE€OHBIMH TMpeaMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble NpenMeTv», «MaremaTuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Ipn u3ydyeHun yuyeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YpPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHEro ooiiero oopazoBanus (Ha 6a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUUMOCTU SIBISIETCSl (DOPMUPOBAHHE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue
TOM 3a7aud Ha YDIyOJIEHHOM YPOBHE U3Y4YEHHUS MpeAMETa MpPeIoaract
peanu3anuio TaKux LeseH, Kak:

e (opMupOBaHME TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojsu B oOecrneuyeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJULIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPTUH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHPOBO33pEHUsI U OOIIEH KyJIbTYpbl UEJIOBEKA, a TAKXKE DKOJIOTMYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHUCTEMBbl 3HAHUM, JISKAIIUX B OCHOBE XUMHUYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA: QyHIAMEHTAIbHBIX
MOHATHUM, 3aKOHOB M TEOPUU XMMHUHU, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAaHUs XMUMHUYECKUX PEAKUHU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 OOMIMX
Hay4HBIX MPUHLIHNAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIIOYEBBIX HJEH U MpoOJeM COBPEMEHHOM XHUMUH, JJIsi OOBSICHEHUS W
IIPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHalln3a U OIICHKH C TIO3UIIMH 3KOJOTHUECKON Oe30MacHOCTH MOCIECTBUI



OBITOBOI M IMPOHU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBA3AHHOU C
XUMHUYECKUM  TPOU3BOJACTBOM, HCIOJb30BaHUEM U  MepepaboTKoi
BEIIIECTB;

e yriyOJieHHWE TPEACTABICHUM O  HAy4HbIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX JUIsl MPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BCIIECTB M OOBSICHCHUS XUMHUYECKUX SBJICHHUM, WMEIOIMUX MECTO B
MPUPOJIC, B MPAKTUYECKOU IESITEILHOCTH U TOBCETHEBHOM KU3HU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
GyHKIMNA TETOCTHOM CHCTEMBbl CPEIHEro oOuero oOpa3oBaHUs NPHU WU3YUYEHUU
npeaMera «XuUMHUS» Ha  YIIyOJIE€HHOM  ypoOBHE 0OCOOYI0  aKTyallbHOCTh
MPpUOOPETAIOT TAKKUE 1EIH U 3a]1auH, KaK:

e BOCHUTaHHE YOEKIEHHOCTH B T[O3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPUECTBA B 00JIACTU TEOPETHUUYECKUX U
MPUKIAJAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHUBAIIMM K OOYYEHHI0O U TO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWUIO  HA  OCHOBE  YCBOCHUS
OO0IIEYeIIOBEYECKUX IIEHHOCTEH;

e PpAa3BUTHE MO3HABATEIIBHBIX UHTEPECOB, UHTEIUIEKTYaJIbHbIX U TBOPYECKHUX
criocoOHOCTeM oOyuaronmxcs, (QopMHpOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BAHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBHOM U OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

e (opMHUpOBaHHME yYMEHUM U HABBIKOB PA3yMHOTO MPHUPOOTNOJIb30BAHMUS,
Pa3BUTUE DKOJIOTUYECKOU KYIbTYpPbl, IPUOOPETEHUE OMBITa OOLIECTBEHHO-
IIOJIE3HON DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO011ee 9nCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISi U3YYCHHUS] XUMHUH Ha yTITyOJIeHHOM
ypOBHE CpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hefient0).

COAEPKAHUE OBYUYEHUA
10 KITIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUU.

[Ipenmer W  3HAYEHHWE  OPraHUYECKOW  XHWMHUH, [MPEICTABICHHE O
MHOT000pa31K OPraHU4YEeCKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI. BalleHTHblE BO3MOXHOCTM aToma YIrjepoja. XHMHYECKas CBS3b B



OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPUAM3ALMM AaTOMHBIX OpOuTaseil
yrieposa. Mexanu3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsi3M (OOMEHHBIN W JOHOPHO-
aKuenTopHbd). TuUMbl TepeKkpbIBaHUS AaTOMHBIX OpOWTaled, G- U T-CBS3H.
OpnunHapHasi, ABOMHas U TpoWHas cBi3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJaxX
opranudeckux BemiecTB. [loHsiTue O CBOOOJHOM paaukaine, Hykieoduiae Hu
anekTpodue.

Teopuss crpoeHnss oOpraHndeckux coeauHeHu A.M. byrtnepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYCHHE TEOPUU CTPOCHUS
OpraHMYecKUX coequHeHuH. MonekynspHble W CTPYKTYpHBIE  (POPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepuss. Buael u3omepuu: CTPyKTypHas, IPOCTPAHCTBEHHAs.
DOnekTpoHHbIe 3PPEKTHI B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBienne o KiaccUpUKalUMU oOpraHudeckux BemiecTB. [lonsatue o
byHkunoHanbHOM rpymnme. I'omosnorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranundeckux coenuHeHni (IUPAC) m TpuBmanpHBIC Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTy U Kiaccu(UKalys OpraHndeckux peakuui. OKUCIUTENbHO-
BOCCTAHOBUTENBHBIE PEAKIINHA B OPTaHUYECKON XUMUMU.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpaIICHUI:
O3HAKOMJIEHHWE C O00pa3laMy OpPraHUYeCKHX BEIIECTB W MarepuajlaMud Ha HUX
OCHOBE, OMNBITHI 110 MPEBPALECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(nnaBneHue, OOYTJIMBaHME W TOPEHHUE), KOHCTPYUPOBAHUE MOJIEIEH MOJEKYI
OpPraHUYECKUX BEIECTB.

YrieBoaopoasl.

Aunkanbl. ["'oMosiorndeckuil psii ankaHoB, oOmasi popmysia, HOMEHKJIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKaHOB, SP°-
ruOpuan3alnsl aTOMHBIX opOuTanei yriaepoja, o-cBsizb. dusmyeckue cBONCTBA
AJIKaHOB.

XUMHUUYECKHE CBOMCTBA aJKaHOB: PEAKIMU 3aMELICHUS, H30MEpU3aLINH,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILECHHUS.

Haxoxnenue B mpupojie. CriocoObl NOTyYeHUs U IPUMEHEHHE aTKaHOB.

[uknoankanel. O0uas ¢popmyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOEHUS M XUMHUYECKHX CBOWCTB MaiblX (LUUKIONPOINAH, LHMKIOOYTaH) W
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) LUKIOATKaHOB. CrocoObl MOJMy4YeHHs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenbl. ['oMmosiornueckuii psii aakeHoB, oOmas (opmysia, HOMEHKIATypa.
DIEKTPOHHOE ¥  NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKeHOB, SpP*-
ruOpuau3aiusi aTOMHBIX opOuTanei yriepoaa, o- U m-cBsi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.



XUMUYECKUE CBOMCTBA: PEAKIUMU IPUCOCAUHEHHs, 3aMEIICHUS B O-IIOJIOKECHHE
IIPU JBOMHOM CBSI3M, INOJMMEpU3auuu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauecTBeHHbIE peakMy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OcoOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMUYECKIX CBOMCTB
CONpSKEHHBIX  aueHOB, 1,2- wu 1, 4-npucoegunenue. llonmmmepusanms
COMPSKEHHBIX JUEHOB. CrIOCOOBI MTOJTy4YEHUsI U IPUMEHEHUE AJIKaJUEHOB.

Anxunsbl. 'oMon0rudeckuii psii ankuHOB, 001mas Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKMHOB, SP-
rudpuan3aius aTOMHBIX opOuTasiell yriepoaa. Ou3nyecKkue CBOMCTBA AJKHHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUUMU  IPUCOEAUHEHHUs, JUMEPHU3ALMA U
TPUMEPU3ALNU, OKUCIICHHsI. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TpOMHYIO CBs3b. KauecTBEeHHBIE peakiuu Ha TPOHYIO CBsI3b. CIIOCOOBI MOTYUYEHHUS
Y IPUMEHEHUE AJIKWHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omMooruyeckuii psig apeHoB,
oOmas ¢popMysa, HOMEHKIATYpa U U30MEPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYyJbl OeH30ja. PU3MYECKHE CBOICTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €ro FOMOJIOTOB: PEaKlUu 3aMEeLEHHs B OEH30JbHOM KOJIBLIE U
YIJIEBOJOPOJHOM pPaJUKalle, PEAKUWHA NPUCOCIUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX PATUKAJIOB, KapOOKCHUIBHOMH,
T'MJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusanus crupoia. CriocoObl NOTyUYeHUs U
IIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh U €€ mpoucxoxaeHue.
KameHHbII yroas U npoayKThl ero nepepadotku. CrnocoObl nepepaboTku HeTu:
MEPEeroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, THUPOIIH3.
[IponykThl nepepabOTKH HEPTHU, UX TPUMEHEHUE B IPOMBILIIIEHHOCTHU U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMEIICHHs] TaJOT€Ha Ha THAPOKCOIPyNIy, HUTPOrpynmny, UaHOTPYIIILY,
amuHOrpymmy. JlelcTBue Ha TaJOreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOIO
pactBopa wmEnoun. B3auMoAEHCTBUE AUTAJION€HATKAHOB C MAarHUEM WM IIUHKOM.
ITonsTue 0 METaJJIOOPraHUYECKUX COEIMHEHUSX. Hcnonb3oBanue
rajJlOTeHIPOU3BOJHBIX  YIJIEBOJAOPOAOB B OBITY, TEXHUKE M TIpU CHHTE3e
OpPraHWYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M MUX IPEBPALLCHUN:
u3ydyeHue (pU3NYEeCKUX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTD), KAUECTBEHHBIX
peakuuil yriaeBoJOpOAOB pa3iIMyYHbIX KiaccoB (oOeciBeunBaHHe OpPOMHON wWin
MOJHOW BOJBI, pPACTBOpa MEpMaHraHaTa Kallds, B3aWMOJEHUCTBUE AallETUJICHA C



aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapyKeHHE
yriiepoga W BOAOPOAA B OpPraHWYECKUX BEIIECTBAX, IIOJIYYECHHE OTUIIEHA H
W3Y4YEHUE €ro CBOMCTB, O3HaKOMJIEHHE C KosutekiusmMu «Hedtb» m «Yromby, C
oOpasllaMM IUIacCTMacC, KayuyyKOB M PpE3UHBbI, MOJCIMPOBAHUE MOJIEKYII
YIJIEBOJOPOJIOB U FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kuciiopoacoaepskamue opraHu4ecKue coeJMHeHusl.

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHue MoJeKya (Ha Mpumepe
METaHoJIa W J3TaHoida). ['oMonorumdeckuid psan, obmas QopMmyna, H30Mepus,
HOMEHKJIaTypa u kiaccupukanus. Dusmyeckue cBoOWCTBa  MpeleTbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIAMH CIUPTOB.
XUMUYECKHE CBOWMCTBA: pPEAKIHUM 3aMEIICHUs, JerujipaTallid, OKHUCICHUS,
B3aUMOJICUCTBME C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas1 peakiusi Ha OJHOATOMHBIE CIUPTHI. [IelicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOTy4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMUYECKUE CBOMCTBA: PEAKIMH 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
M HEOPraHWYECKUMHU KHCIOTaMH, KauyeCTBEHHAs peakiusi Ha MHOTOATOMHBIC
cnupthl. [IpencraBieHne o MexaHW3Me peakUuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CrnocoObl TONydYeHHS U TMPUMEHEHUE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aMMHOE BJIUSHHUE THUIPOKCOTPYIIbI U
O0eH3oapHOrO snapa. duszndeckue cBoiicTBa (peHosa. OCOOCHHOCTU XUMHUYECKUX
cBOMCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (heHona.
CrniocoOb1 osryuenust v npuMenenue penomna. Genondopmanpaeruanas cMoma.

KapOoHuibHbIE COETUHEHHS] — alTbJIETHIBI M KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOW Tpynmbl. ['oMojoruueckue psjbl albIeTU0B U KETOHOB, O0IIas
dbopmyna, uzoMmepusi U HoMeHKIarypa. Du3nyeckue CBOMCTBA albJCTUIIOB U
KETOHOB. XMMHWYECKHE CBOWCTBA  albJCTHJOB M  KETOHOB:  peaKIuu
npucoeauHeHus. OKUCIEHUE albJerU0B, KAYECTBEHHbIE PEAKIIMKA HA alibJIeTUIbI.
CriocoObI IOJTy4YEeHHS ¥ IPUMEHEHHE alTbJICTH]IOB U KETOHOB.

OOHOOCHOBHBIE TTpeeNbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckrue CBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BomopomHbIe CBSI3U MEXIy
MOJIEKYJIaMUd KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuust STepuPUKalUU, PEaKIUH C YYaCTHEM YTJIEBOJOPOJIHOTO pajvKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOW KHUCIOTHI. [loHSTHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHoroo6pasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOWCTB HEMPENCIbHBIX M aPOMATHUUECKHX KapOOHOBBIX KHCIIOT,



JTUKapOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIHX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MMaJIbMUTHUHOBAs, OJEUHOBAs, JUHOJIEBAS,
JIUHONEeH08as KUCIOThl. CITOCOOBI MOMyUeHUsI U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyia, U30MEpHUS U
HOMeHKJIaTypa. Dusuyeckne M XUMUYECKHME CBOMCTBA: TUIAPOIU3 B KUCIOW U
HIETIOYHOM Cpee.

Kuprwi. Ctpoenue, GpU3NIECKUE U XUMHUIECKUE CBOMCTBA KUPOB: THAPOIIH3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIINX OCTATKU
HEIpeIeNbHBIX KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

MBpbI14 KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

OO6mast xapakTepucTrka yrieBoaoB. Kinaccudukamus yrieBogoB (MOHO-, Tu-
U monucaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
ne3zokcupubo3a. duznyeckue CBOWCTBA U HaxoxaeHue B mpupone. dortocuuTes.
XUMUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbIETUIHON
IPYyIIl, CIMPTOBOE W MOJIOYHOKHCIIOE OpokeHue. lIpuMeHeHuwe TIIIIOKO3bI, €€
3HAYEHUE B KU3HENIEATEIbHOCTH Opranu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIME AUcaxapuabl. I uaponus
nucaxapunoB. Haxoxaenue B mpupone u npuMenenue. [lomucaxapuasl: kpaxman,
INIMKOTeH W neunono3a. CTpoeHHe MakpoOMOJIEKYJl Kpaxmana, TJIMKOT€Ha U
Heuono3bl.  PU3NYecKHe CBOWCTBA KpaxMajla M IEJUTI0N03bl. XHUMHYECKUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KaYeCTBEHHAs peaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyueHUEe >PUpPOB Leioia03bl. [loHsATHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN HIETK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIHUPTa B albJETH] Ha PACKAIEHHONW MEIHOW IMPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO COUPTA AUXPOMATOM Kaiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYECTBEHHBIE PEAKIMM Ha albJeTHlIbl (C THUIPOKCHUIIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(ll)), peakums raunepuHa ¢
ruapokcugom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
KpaxMalia ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ady 1o TeMaMm «CHupThl U
denonb, «KapooHoBbie KUCTOTHL. CIIOKHBIC YDUPBD».

A3oTcoep:kaniue OpraHuvecKue coeJuHeHms.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anmupaTHIeCKUe ¥ apOMATHUECKHE; IEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moiekyn, oOmas (Gopmyia, U30Mepusi, HOMEHKIATypa W (pU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(aTUUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKUJIMPOBAHUE, B3aWUMOJCUCTBUE NEPBUYHBIX AMHUHOB C A30TUCTOM KHUCIOTOM.
Conu aNKuIaMMOHHSL.



AHMITMH — TIpEACTaBUTEh aMHHOB apomarmueckoro psga. CtpoeHue
aHwIMHA. B3anMHoe BIusiHUE TPYIINT aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHBIC peakiuyi Ha aHWmMH. CrocoOb
NOJIy4YeHUs] M NpuUMeHeHHe anudarnueckux aMuHOB. [lonydeHue aHUIUHA U3
HUTPOOEH301a.

Amunoxucnotsel. Homenknatypa u nuzomepust. OTaenpHble NPEACTaBUTENH Ol
AMUHOKHCIIOT:  TAHUIMH, ajlaHuH. @OHU3uMYecKhue CBOMCTBA  aMHHOKHCIOT.
XUMHUYECKHE CBOMCTBA AaMHMHOKHCJIOT Kak aM(OTEpHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKiys TMOJUKOHJICHCAIUU, OO0pa3oBaHUE MENTUHON CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak mpupomHbie mosmMephl. [lepBudHas, BTOpUYHAS W TpETUIHAsS
CTpyKTypa OeiIKoB. XWMHYECKHE CBONCTBA OEJIKOB: THAPOIU3, JACHATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEeHMs] BELIECTB M UX IPEBPAILICHUIA:
pacTBOpeHHE OENKOB B BOJE, JCHATypalus OENKOB MPH HArpeBaHUH, I[BETHBIC
peakiuu Ha O€JKH, peIIeHHe OKCIePUMEHTAIBHBIX 3a7ad [0 TeMaM
«A3oTcozepKale  OpraHMYeckwe  coenuHeHUs» U «Pacmo3HaBanme
OpPraHUYECKUX COCTUHEHUNY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIC TOHATHS XUMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETECHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYIIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJISAPHBIX COCIMHEHHA —
MOJIMMEPHU3AIINS U TIOJTUKOHICHCAITHS.

[Tomumepubie wmatepuansl. [lmacTmaccsl  (MONMMATUIICH, TMOJUIPOIUJIEH,
NOJMBUHWIXJIOPHUA, TOJIUCTUPOJ, TOMMMETUIMETaKPHIAT, MOJIUKApOOHATHI,
novdTHWIeHTepedTanat). Y TUIN3alus U nepepadboTka miacTuka.

DnacTomepsr: HATypaJbHBIN Kay4yK, CUHTETUYECKUE Kay4dyKu
(OyTaareHOBBIN, XJIOPOITPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IEPCTh, MENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tomumepsr CHEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPOIIPOBOIAIINE TTOJIMMEPHI, OMOpa3araeMble OTUMEPHI).

DKCHEepUMEHTAIbHBIE METOAbl HM3yYCHHsI BEUIECTB M WX MPEBPAIICHUIA:
O3HAKOMIJIEHHE C 00pa3iamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, TIACTMAcCC,
Kay4dyKOB, pEIICHHE OKCIEePUMEHTAIBHBIX 3amad 1o Teme «Pacmo3znaBanue
MJIaCTMACC ¥ BOJIOKOHY.

PacuérHble 3anaumn.

Haxoxnenue MonekyiasipHOd (GOpMysbl OPraHMYECKOTO COCAMHEHHS TI0
MAacCOBBIM  JIOJIIM  SJIEMEHTOB, BXOJ/SIIMX B €ro COCTaB, HaxOXICHHE
MOJIEKYJISIPHON  (pOpMYJIbI OPraHMYECKOro COoequHEeHUs 1Mo Mmacce (00béMy)
IPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Mmacce, 00bEMY) MPOAYKTOB



peaKuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (QOpMyJIbI
OpPraHMYECKOro BEUIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
NOJIYYEHUs], ONPENEJICHUE JOJM BBIXOJAa NPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanusanus MEXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUM, IPHUHATBIX B OTACIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKkT, TMIOTE3A,
TEOpus, 3aKOH, aHAIW3, CHUHTE3, Kiaccupukanus, HaOIIOJECHUE, H3MEpEHHeE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®dusnka: Marepus, aToM, JJIEKTPOH, IIPOTOH, HEWTPOH, MOJEKYyIa,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3NYECKHE BEJIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPIus,
Macca.

buonorusi: kieTrka, opraHu3M, OJKOcuUcTeMma, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOHBI TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKW, YIVIEBOAbI, >KUPBI, HYKJIEUHOBBIE KHCIIOTHI,
(epMEeHTHI.

['eorpadusi: nose3Hbie UCKOMAaeMble, TOIUINBO.

TexHonorus: mNHILEBBIE MNPOAYKTBI, OCHOBBI PalMOHAIBHOIO NUTAHUS,
MOIOLIME CPEICTBA, MaTEpUAbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHN anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC YMCJIA. JDHEPreTUUYECKUE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Knaccudukamnmsi XuMHIeCKIX dJIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DJIEKTPOHHBIE KOH(GUTYPAITUU aTOMOB 3JIEMEHTOB MEPBOI0O—UETBEPTOrO MEPHOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JJICKTPOHHBIC KOH(MUTYypallud HOHOB.
DJEKTPOOTPULIATETBLHOCT.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
JA.N. Menaeneea. CBsi3b nepuoanueckoro 3akona u lleproanueckoil cuctembl
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJOXKHBIX BEIIECTB MO TrpynnaMm ¢ IepuojaM. J3HAYEHUE
nepuoandeckoro 3akona /[.M1. Menneneesa.



XuUMHUYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAQJICHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUS KOBAJCHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JuHa CcBs3U. [10JIsIpHOCTD, HAPABIECHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBsa3u. BogoponHas CBA3b.
MeXMONEeKyIIIpHbIE B3aUMOIECHCTBHS.

BajieHTHOCT, M BaJIEHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MPUMEPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUIaHlbl. 3HAYECHUE KOMIUIEKCHBIX COEIUHEHUHN.
[loHATHE O KOOPAMHALIMOHHON XUMUH.

BemectBa  MONEKYJIApHOTO UM HEMOJEKYJSIPHOTO  CTPOCHHUA.  THIIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonsatue o nucnepcHbix cucremMax. MctuHHble pacTBophl. lIpencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAsT KOHIIEHTpanus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpuctammoruaparsi.

Knaccudukaiuysa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATILHBIC
Ha3BaHMs OTMIEIbHBIX IPEACTABUTENIE HEOPTraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUECKMX pEAKUUN B HEOPraHMYECKOM M OpraHU4eCcKOM
XAMHUU. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS
OHEPTUU TIPU XUMHUYECKUX peaknusx. TermoBbie 3 (HEKThl XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKkinu, €€ 3aBUCUMOCTb OT Pa3jN4HbIX (haKTOPOB.
['oMOreHHbIE U rETEPOreHHbIE peakuu. Katanns u kaTanu3aTropsl.

OO6paTtuMble U HeoOpaTUMBbIEC peaklui. XUMHUeckoe paBHoBecue. Koncranra
XUMHUUYECKOTO paBHOBecUsA. (DAKTOpBI, BIHUSIONIME HA TOJIOKEHUE XUMHYECKOIO
pPaBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHILIEHTPAIIMU BELIECTB, YYACTBYIOIINX B
peakuuu. [Tpunuun Jle [laTense.

Onekrponutuueckas aucconuanusi. CuiabHble W CJIA0ble  3JIEKTPOIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAs, HEUTpaibHAas,
nienounas. Bonoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peaknuu
MOHHOTO OOMEHa.

OKHUCITUTENBHO-BOCCTAHOBUTEbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BakHelmme OKHCIMTENIM W BOCCTAaHOBUTEIHM. MeETOoH 3JIGKTPOHHOro OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUIN:
pa3JI0XKEHUE TIEPOKCUIA BOAOPOJAa B MPUCYTCTBUU KaTaIM3aTopa, MOMAEIU
KPUCTAJUIMYECKUX PEHIETOK, IPOBE/IEHNE PEaKIMil HOHHOrO0 OOMEHa, OnpeieNieHue
Cpeapl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, HU3YYEHUE BIMSIHUSA PAZJIHMYHBIX



(GakTOpOB HAa CKOPOCTh XUMHYECKOW pEaKIUd M TMOJIOKEHHE XHUMHUYECKOTO
pPaBHOBECHS.

Heopranunyeckasi Xummusi.

[lonoxxenne HemeTtawioB B Ilepuoandeckod cUCTEME XHUMHUYECKHX
anemeHToB J.U. MenneneeBa U 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Dusnueckue
CBOMCTBAa HEMETAJUIOB. AJJIOTPONUS HEMETAIUIOB (Ha MPUMEPE KHUCIOPOJa, CEPBI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢uznueckue M XUMUYECKHE CBOMCTBA: PEAKIMH C
METAJUIaMH W HEMETaJUIJaMH, BOCCTAaHOBUTEIbHBIE CBOWCTBA. ['Mapuibl
TONNMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupojie, COCOOBI MONyYEHHUS, (PU3NUECKUE U
XUMUYECKHE CBOMCTBA. ['aoreHoBoopoabl. BakHelme KHCIOpOACcOoIepKallnue
COEJIMHEHHUS TayoreHoB. JlabopaTopHble U MPOMBIIIUIEHHBIE CIIOCOOBI TOTy4YECHHUS
rajioreHoB. [I[pruMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopoa, o3oH. JlabopaTopHble W NPOMBIIUICHHBIE CHOCOOBI TMOTYYCHHS
kuciopona. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mnpupone, crnocoObl MONy4deHHs, (U3HUECKUE U
xummudeckue cBoictBa. CepoBogopon, cynbduasl. Oxcua cepoi(1V), okcun
ceprl(VI1). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoMl KucnoThel. [IpuMeHeHne cepbl U €€ COeTMHEHUN.

A3zor. Haxoxnenue B Tmpupoje, CHOCOObl MOMy4YeHUs, (U3HYECKUE U
XUMHUYECKUE CBOWMCTBA. AMMHAK, HUTPUIbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpMeHeHune azoTta
Y €ro COeIMHEHHI. A30THbBIE yI00pEHHUS.

®docdop. Haxoxnaenue B mpupoje, CrnocoObl MONydeHUs, (Puznueckue u
xumudeckue cBoictBa. @ochuapl u pochun. Oxcunsl docdopa, pochopuas
kucinora u e€ conu. [Ipumenenue ¢ocpopa u ero coeauneHuil. docopHbie
yaoOpeHus.

VYrnepoa, HaxoXkiaeHUWe B NOpuUpoae. AJUIOTPOIHBIE  MOJIU(DUKALUU.
dusznyeckue M XUMHUUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BaHHBIX
yriepogom. Okcup yrinepona(ll), okcun yrnepona(lV), yrompHas kucnora u eé
colii. AKTUBUPOBAHHBIA YyToib, amcopbOuus. DymiepeHsl, rpadeH, yriiepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEJIMHEHUMH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, (PU3NUECKHE H
xumuueckue cpoiictBa. Okcun kpeMuusi(1V), kpemMHHEBass KHCIIOTA, CHIIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeK0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tonoxenne metamsioB B Ilepuoanueckon cUCTEME XUMHUYECKUX JJIIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI DJIEKTPOHHBIX 000J0YEeK aTOMOB MeTaioB. OOmiue



dbu3ndeckue CBOWCTBA MeTaLoB. [IpuMeHEHHEe METauioB B OBITY M TEXHUKE.
CruiaBel METAJIOB.
DNEKTPOXUMHUUYCCKUN  Psifl  HampspkeHud MeTawioB. OOmue  crocoOs

MOy YeHHUS METAaJUIOB: TUPOMETAILTYPIHS, NUPOMETAILTYPIUs,
anexktpomeTautyprusi. Ilonsatue o koppo3uu MeTayuioB. CrocoObl 3alIUTHI OT
KOPPO3UH.

Obmas xapakrepuctuka MetamwioB |A-rpynmsl Ilepuonnyeckoil cucTemsbl
XUMUYECKUX JJieMeHTOB. Harpuihi u kanuil: mnosydeHwe, ¢u3MUecKue U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

Oo6mas xapakrepuctuka metaioB |IA-rpymnmer [leprogudyeckoil cuctemsl
XUMUYECKAX DJJIEMEHTOB. MarHmii W KaJblWiA: TMOJydeHUE, (U3HUYECKUE U
XUMHUYECKHE CBOICTBA, INPUMEHEHHE IPOCTBIX BEIIECTB U HMX COEIUHEHUU.
JXKécTkocTb BOJBI U CIOCOOBI €€ yCTPAHEHMUS.

AIOMUHMN: TTOTyYeHue, GU3ndecKkue U XMMUYECKHUEe CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHu. AMdoTepHble CBOWCTBAa OKCUAA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[Ieprnonyeckoi CUCTEMBI XUMUYECKHUX AJIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKcuasl u
ruapokcusbl xpoma(ll), xpoma(lll) n xpoma(VI1). Xpomarsl u auxpomatbl, HX
OKHUCJUTENbHbIE CBOMCTBA. [loiyueHre u npuMeHeHne Xxpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHiua W €ro COCAWHEHUU.
Baxmneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeje3a M ero coeauHeHuil. OKCupbl,
ruapokcuanl u conu keneza(ll) u sxenesa(lll). [lonydenune u npuMeHeHue xKene3a
Y €r0 CIUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loyuenue u
NPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MUYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCUIA IMHKA, TUAPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
[IUHKA U €r0 COeINHCHUMH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
n3yueHue oOpaslloB HEMETaJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KHUCIIOPOJE, H3y4YeHHE KOJUIeKIMH «MeTamuibl W CIUIaBb», B3aUMOJCIHCTBUE
HIEJIOYHBIX M IIEJTOYHO3EMENIbHBIX METAJUIOB C BOJOM (BO3MOKHO MCIIOJIb30BAHUE
BHUJICOMATEPHUAIIOB), B3aUMOJECHCTBHE LIMHKA W JKeJie3a C PacTBOpAMHU KHUCIOT U
1e04Yeld, Ka4eCTBEHHBIE PEAKIIMU Ha HEOPTraHMYECKUE aHUOHBI, KATUOH BOJOPOJa
W KAaTHOHbl METAaJIOB, B3aUMOJIEMCTBUE THUJIPOKCUIOB AIIOMUHUSA WU ILHMHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 MO0 TEMaM



«T"anorensr», «Cepa u e€ coemuHeHUs», «A30T U (ochop W MX COCTUHEHUSY,
«MeTamibl TJIaBHBIX MOATPYID, «MeTauibl MOOOYHBIX TOATPYII.

XuMHS U KU3Hb.

Ponb xumuu B oGecriedeHuu yCTOMYMBOTO pa3BuTuUs yenoBedectna. [lonsTue
O Hay4YHbIX METOoAaxX IO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMUS.
HayuHble npuHIMIBI OpraHu3alud XUMUYECKOT0 TPOou3BoIcTBA. [IpombIiiieHHbIE
CHOCOOBI MOMYYeHHs BaKHEHIIIMX BEIIECTB (Ha MpUMeEpe MPOU3BOJCTBA aMMHAKa,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOJIYyYeHUSI METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CpElbl U €r0 MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MacCHOCTH.

XuMHsiT ® 3[0pOBbe uesnoBeKa. JlekapcTBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.

XUMHMS THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J00aBKU. Poib Xxumuu B
o0ecrieueHnH NHUIEeBOM 0€30M1aCHOCTH.

KocMmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCIHOJIb30BaHUsl MpPEnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3ZHHU.

XuMuUsl B CTPOUTEIBCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTEpUaibl (LIEMEHT,
OCTOH).

XuMus B CEILCKOM X03icTBe. OpraHnyeckue U MUHEpaabHbIE yA00pEHU .

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MAaTe€pUalibl, KPaCKH, CTEKJIO, KEpAMHUKA.
Marepuansl 111 21eKTpOHUKHA. HaHOTEXHOIOT U Y.

PacuérHble 3anaumn.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WU OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUHM, €CIU OJHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peaKkiuy, €ClIM OJHO M3 BEIIECTB JAaHO B BMJE pacTBOpa C ONPENEIEHHOU
MAacCOBOM JOJIEH pPacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BBIXOAA NPOAYKTA PEAKLIUHA OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmeH w
HEOPraHUYECKOM XMMHH B 11 Kilacce oCyliecTBIsSETCA Yyepe3 UCIOIb30BaHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHSTHH, TPUHATHIX B OTACIIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TeOpHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCHU(PUKAILNS, MEPUOANIHOCTh, HAOIIONICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUUECKUN YPOBEHb,



BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHWE BEIIECTBA, HWACAIBHBIA Tra3,
bu3MYecKue BEIMYUHBI, ¢IMHAUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHus3M, 3KOCUCTeMa, onocdepa, MeTadoIm3M, MaKpoO-
1 MUKPODJIEMEHTBI, OCJIKH, )KUPBI, YTIEBOIbI, HYKJICMHOBBIC KUCIOTHI, (HEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB M TTOTOK PHEPTUH B IKOCHCTEMAX.

['eorpadusi: MuHEpABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
pEeCypCHI.

TexHoOorus: XUMHUYECKasl MPOMBIIIJIEHHOCTb, METAJUTYPIHsi, CTPOUTEIIHHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOM3BOJICTBO, IMHUILEBAsT MTPOMBIIIJIEHHOCTb,
dhapMarieBTHYECKAs MIPOMBIIIICHHOCTb, IIPOM3BOJICTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJICKTPOHHAs
MIPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.

INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW
HA YT'JIYVBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATbI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha yYpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJICTICHBI CJEAYIONIME COCTABISIONINE: OCO3HAHHE
OOyYaroIMMHUC POCCHMCKONW TPaXKTAHCKOM MJICHTHYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOTPEICTICHUIO; HATMYUE MOTHBAITUU K
OOy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaroIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHIYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MpeaAMeTa «XHUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JESITEIHHOCTH
oOyyJaromumxcsi B MPOLIeCCe peasiu3alii 00pa30BaTeIbHOM EITEIIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHUSA TMpeaMeTa «XUMHUS» OTPaXKaroT
c(hOpPMHPOBAHHOCTh OIBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyyJarommxcsi B MPOIECce pean3aluid o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YuCJie B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIONUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEXKIUYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHWMATh W TPUHAMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEeHThI JPYTUX [IPU aHAIU3E PA3IUYHBIX BUJIOB YUEOHOU ACSITENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUIO
OTE€UECTBEHHON XUMUMU;

yBaXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPHUH U MPAKTUYECKOTO
NPWIOKEHUS XUMHUH, OCO3HAaHUS TOTO, YTO JIaHHBIE HAyKW €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YYE€HBIX U MPAKTUKOB;

WHTEpeca M TI03HABaTEJIbHBIX MOTHUBOB B IMOJYYEHUH M TMOCIEAYIOIIEM
aHalm3e MHQOPMAIMK O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3AHHBIE C XUMHYECKUMU SIBJICHUSIMU,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 310pOoBOro U 0Oe30MmacHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BeleCTBaMU B  OBITY,
MTOBCETHEBHOM KU3HU, B TPYJOBOM AEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOXKAIOIIMX 30POBBIO U KU3HHU JIIOJCH;

OCO3HAHMS TOCIEACTBUNA W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NeSATEeTbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NEeSTEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM TNPAKTUYECKUX 3ajay
COI[MAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY HM3YUYEHHIO MPOQPECCHIl pa3IMdyHOTO poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXXEHUS K TPYNY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaJIbHOW TpPAEKTOPUU
oOpa3oBanus, Oymymied mpodeccun M peanm3ari COOCTBEHHBIX IKU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11€JIECOO00PA3HOI0 OTHOIICHUS] K TMPUPOAE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU HA 3EMJIC;

MOHMMAHMSL TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MTPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHUSA HEOOXOJUMOCTH UCIIOJb30BAHUS JOCTHOKCHUM XUMHUU IS
pellIeHus BOIPOCOB PallMOHAIBLHOTO IPUPOIOTIOJIb30BaAHNUS;

AKTUBHOTO HENPUATUS JCHUCTBUM, MPUHOCIIIUX Bpeld OKpYyXKaroulen
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYMS PA3BUTOTO SKOJIOTUUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITa JEeSATeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IMO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¢ YMEHHUS aKTUBHO MPOTHUBOCTOSTH HJEOJIOTHUHU
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPaKTUKU;

MOHMMAaHUSl CHeMUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GhOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOT'O MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MPEACTaBICHUS] 00 OKPY>KalollleM MHUpE KaK O €IMHCTBE MPUPOIBI M YeJIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHHH MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJIsI COBPEMEHHOM
IUBUIM3AIMM: B €€ TYMAaHMCTHUYECKOW HAINpaBJICHHOCTH W BA)XHOW pOJIU B
CO3JJaHUM HOBOM 0a3bl MaTepHaIbHON KYyJIbTYpHl, B PEIICHUHU TJI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUU
YCJIOBUHM yCHENTHOTO TPY/Jia U SKOJOTHUYECKU KOMGPOPTHOM JKU3HHU KaXJOTO YICHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKPYIKaIOIIEro Mupa u
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITCIbHO HCIIOJIb30BaTh XHUMHYCCKHUE 3HAHUSA JIJId
pelieHus Tpo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

VMHTEPECA K O3HAHUIO, UCCIIEI0BATEIBCKON AEATEIbHOCTH,



TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B pazNuyHbIX chepax npodeccruoHaaIbHOM
NEeSATEITbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMUPOBAHHMS ~ MHPOBO33PEHHUS  OOydarOIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IeHAayYHbIC TOHSITHUS, OTpa)Karollne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeONU(PUKy METOJO0B TIO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4dHbI (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieloBaHNe, HAOIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJbHbIe y4eOHbIEC NEeUCTBUs (MO3HaBaTEIbHbIC, KOMMYHHKATHUBHEBIC,

PETYJISTUBHBIE), 00ecCIreynBaroIIne (dbopmupoBaHue (yHKUIMOHATBHOU
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4YatOXCs;
CHIOCOOHOCTb oOyuaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEpPCAIbHBIC y4cOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITeTbHO  (OPMYJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEsATh LEJNU JEITEIbHOCTH, 3aJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHWU MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aHUMOCBS3b,
MCIIOJI30BaTh COOTBETCTBYIOIIME TMOHSTHS U1 OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBHIOMpaTh OCHOBAHUS M KPUTECPUU I KiIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

YCTaHaBJIMBATh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTUBHbIC, JACIyKTUBHBIC, IO
aHaJIOTWH), BBIBIATH 3aKOHOMEPHOCTH U TPOTHBOPEYUS B PAcCMATPUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHUS,;

MPUMEHSTH B IMPOIECCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABIICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHuYecKas (opMmyria, YpaBHEHHE XUMHUYECKOU
peaKuuu — MpH PEIICHWH YYEOHBIX IMMO3HABATEIbHBIX W TMPAKTUYECKUX 3aj]ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPE/ICTABIICHHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUS:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peaKkuu;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi (DOPMHUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO TUIAHMPOBAHHS W  TPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OJaTh 3a XOIOM
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
0000IIEHNS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3yIbTAaTOB HCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NESTEIbHOCTH, MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY
IOUCKY METOJIOB pELIEHUS NPAaKTHUUECKUX 3a7ad, NPUMEHEHHUIO pa3IMYHbIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HWHGPopMauuu (Hay4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIpPaBOYHBIE MOCOOus,
pecypcbl MHTepHeTa), aHanu3upoBaTh MHPOPMALMIO PA3IMYHBIX BUAOB U (POopM
IpeICTaBICHHUS, KPUTHUECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNMKM, HEOOXOAWMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3ajad
OIPEIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  NpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCTIONBb30BaTh HAYYHBIA s3BIK B KadeCcTBE CpeACTBa mpu paboTe ¢
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXnpeaMeTHble ((dusndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBUATYPbI, HOMEHKIATYPY;



HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH:

3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY)KI[3€MOI‘;I TCMBI B XOA€C AxaJIora /M
AUCKYCCHUH, BBICKA3bIBATH UACH, q)OpMy.HI/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCHUTCIIbHO BBIITOJIHCHUA Hpe,ZIHO)i(GHHOﬁ 3aJa4H,

BBICTYNIATh C MPE3CHTALUEN pe3yJbTaTOB II0O3HABATEIILHON JACSATENBHOCTH,
IIOJIyYEHHBIX CAMOCTOSATEIIBHO UM COBMECTHO CO CBEPCTHUKAMMU IIPHU BBIITOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, U POpMyIHpPOBATH BHIBOIBI
[0 pe3yJIbTaTaM NPOBEAEHHBIX HCCIEHOBAHUN ITyTEM COTJIACOBAHMS TMO3ULMNA B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

Pel"y.]'lﬂTl/lBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IM0O3HABATEIBHYIO
NEATEILHOCTD, ONpenessas e¢ Ieau W 3aJadyd, KOHTPOJMPOBAaTH W TI0 Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpe/jlaraéMblii aJroput™M JAEUCTBUU MpHU
BBITIOJIHGHUHM YYEOHBIX U HCCJIENIOBATENbCKUX 3ajad, BbIOMpaTh Hambosee
b (dEeKTUBHBIN CMOCO0 MX perieHus ¢ y4ETOM TOJMyYeHHUs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISTh CAMOKOHTPOJIb JESTEIPHOCTH Ha OCHOBE CaMoOaHaiHu3a H
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yJbTaThl OCBOCHHS MPOTPaAMMBbI 10 XUMUHU Ha YTIyOIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT CHEU(PUISCKUE
JUTsl yaeOHOTO mpeaMeTa « XUMUsD HaydHbIe 3HAHUS, YMEHHS M CTIOCOOBI JIEHCTBUIA
110 OCBOCHUIO, MHTEPIIPETAIIMN M MPEOOpPa30BaHUIO 3HAHUH, BUJBI JICSITCILHOCTH
10 TIOJYYCHHWIO HOBOTO 3HAHWS W NMPUMEHEHWIO 3HAHWW B PA3JIMYHBIX YUCOHBIX
CUTYaIMsIX, a TAKXKE B pPeabHBIX KU3HCHHBIX CUTYyAIlUsX, CBI3AHHBIX C XuMue. B
mporpaMme MO0 XHMHH TPEIMETHbIE pPe3yiabTaThl MPEACTaBICHBI IO T0JlaM
U3Yy4YCHHUSI.

10 KITIACC
[IpeameTHbIE pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:



c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUM MPOOIEM SKOJOTHUYECKOM, SHEPTETUUECKON U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B oOecrieueHun PalMOHAIBHOTO
MPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWH MHUPOBO33PEHUS W OOIIEH KYJIbTYpPbI
YeJIoBeKa, a TaKKe »OKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIECHHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOC W BO30YKIEHHOE
COCTOSIHUSI aToMa, TuOpuau3alus aTOMHBIX oOpOuTaned, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCJIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YTIIEPOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajaukaig, CTPYKTypHble (opMylibl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
W TpeBpalieHUsT DHEPrUM TPH XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIHE B OCHOBE
MOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKAHUSI, O B3aUMHOM BJIMSIHUA aTOMOB W T'PYIIN aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  4YEJIOBEKa, OOIIMX  HAyYHBIX MPUHLIUMNAX  XUMHYECKOTO
MPOU3BO/JICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEPEePa0OTKU HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHCHUN;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEILIECTB;

COCTaBJISAITh YPAaBHEHHSI XMUMHYECKUX PEAKIMM U PacKpbIBaTh UX CYITHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS



AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHHSI MIX TIOJTHBIX W COKPANIEHHBIX HOHHBIX YPABHCHH;

W3rOTaBJIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI WIUTFOCTPALIMH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUM: YCTAHABJIMBATH MPUHAIJIC)KHOCTh M3yUYECHHBIX
OpraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOCHHUI0 K ONPEACIEHHOMY
KJIacCy/Tpylmne COEIWHEHWH, JaBaTh KM Ha3BaHUA IO CHUCTEMATHYECKON
Homenknatype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHHS JJIA OTACIBHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHIJIMKOIb, (eHos, (QopMaibIerujl, aueTaabJeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBAST KUCIIOTHI,
TJIMLWH, ajlaHuH, MajibTo3a, (PYKTO3a, aHWINH, AUBHHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpPraHUYECKUX COCAMHEHMSX (KOBAJICHTHAs W HWOHHAs CBS3b, G- U T-CBS3b,
BOJIOPOJTHAS CBSI3b);

cOPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TIIOJOKCHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. byTiepoBa aiis o0bICHEHHS 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMS;

cOPMHPOBAHHOCTh ~ YMEHHMH  XapakTE€pU30BaTh  COCTaB, CTPOEHHE,
bU3MYeCKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX NPEICTABHTENCH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKWHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, ajbICTUIIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TE€HETHYECKYIO  CBSI3b  MEXAY HHUMH  ypaBHCHUSMHU
COOTBETCTBYIOIIMX XMMHYECKHUX PEAKIUid C WCHOJb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OPMHPOBAHHOCTh, YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MpUMepax
XapakKTep 3aBUCUMOCTH PEAKLMOHHON CIOCOOHOCTH OPraHUYECKUX COCTMHEHHUI OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUS aTOMOB
U TPYTI aTOMOB B MOJICKYJIaXx;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOUYHUKH YTIJIEBOJOPOIHOTO
Colpbsd (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTHYECKOe MPUMEHEHHUE TIPOAYKTOB TIepepaboTKy;

c(hOpPMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMM O €CTECTBEHHO-HAYyYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(OpMUPOBAHHOCTH YMEHHSI MIPUMEHSTH OCHOBHBIC orepanuu
MBICJIUTENILHON JESTeNIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IlIeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIECJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEepUAIBHOTO E€IWHCTBA MHpA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIUN C HCIOJIb30BaHUEM (HU3HMYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHUX 3JIEMEHTOB,
MPOJyKTaM CrOpaHus, IUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOoTKOU
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JJISl IPUHSTUSL TPAMOTHBIX pEIICHUN
po0JIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BCILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pPA3IMUYHBIX KIJIACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PELICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopmMynHpoBaTh 1€JIb HUCCIEIOBaHMS, MPEJACTaBISATh B pa3audyHor (opme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYJAOBOM JEATEIHLHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEeJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh II€JICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYI0 WH(pOpMaIuio, nepepadbarbiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOU 3a1auei.

11 KUIIACC



[IpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh TPEJCTABICHUNA: O MaTepUaIbHOM EIWHCTBE MHPA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJId B OOECHEUYEHHH YCTONYHMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MaTEpPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAIMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHPOBO33PEHHUS W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U TMPHUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIaralolIye IIOHATUS — XUMHYECKHM JJIEMEHT, aroM, SIpO aroMa,
U30TOIIbI, 3JICKTPOHHAsE 000JI0UKa aToMa, S-, P-, 0-aTOMHBIC OPOUTAIIH, OCHOBHOE H
BO30Y>KJIEHHOE COCTOSIHMSI aToMa, TUOpHAM3alMs aTOMHBIX OpOuWTalel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, OJICKTPOOTPUUATEIBHOCTh, CTEINEHb OKHUCJIECHUS,
XUMHUYECKasi CBs3b (KOBaJCHTHAas, HWOHHAsA, MeETAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pPacTBOpP, 3JIEKTPOIUTHI,
HEDJICKTPOJIUTHI, JJEKTPOJUTHYECKAs JUCCOLMALUSA, CTEINEHb JUCCOLIMALINY,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XAMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUUECKOE PaBHOBECHUC;
TEOPUM U 3aKOHBI (TEOPHS JIICKTPOJIUTHUUYECKON MUCCOIMUAINN, TEPUOINYECKUNA
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAILEHUS] SHEPTUU MPH XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHHWMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IPEJICTABJICHUS] O CTPOCHHWM BEILIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJSIPHOM H
HA/IMOJICKYJISIPHOM ~ YPOBHSIX; TIPEACTABICHUS O MEXAHU3MaX XUMHUUYECKHUX
peaKkuuii, TEPMOAMHAMUYECKMX M  KHHETHYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JAUCIEPCHBIX CHUCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHHUH U OE30MacHOM
WCITOJIb30BAaHUU BAKHEHIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUUECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOM3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAILICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XMUMHUYECKYH) CHUMBOJIUKY JIJIsI
coctaBieHuss (OpPMYJ BEIIECTB M  YpPAaBHEHHM XMMHYECKUX  pPEaAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHble Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEAETSATH BAICHTHOCTh M CTENEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTAJIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XUMHUYECKOW CBS3M W THUNA KPUCTAUIMYECKOM pemETKH, OOMEHHBIM u
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEGHTHOU CBS3H;

C()OPMUPOBAHHOCTh ~ YMEHMH:  KJIacCU(UUUPOBATH:  HEOPIaHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHYECKHE PEAKIUU IO PA3JIMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pEarupyrollux BEIIECTB, TEIUIOBOMY 3(P(PEKTy peakiuuu, U3MEHEHHUIO
CTETIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICI MIEPUOANUECKOTO 3aKoHa /JI.
W. MenaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (DyHKLUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IME€PBOr0O—YETBEPTOTrO MEPHOIOB
[Tepuonnueckoir  cucremsl  JI.M.  MeHneneeBa,  uWCOOJb3ysd  MOHSTHUSA
«IHEPreTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE IMOIYypPOBHU», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXKIEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX 3JIE€MEHTOB U HX
coeuHeHnd 1o nepuogaM u rpynnam Ilepuomnueckoit cucremsr [ WM.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBA  BEHIECTB  PA3IMYHBIX  KJIAcCOB,  IOATBEPKIATh
CYILIECTBOBAHME T€HETUYECKOM CBA3M MEXJIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILbIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

C(OPMUPOBAHHOCTH ~YMEHHUS PACKpPbIBaTh CYLIHOCTb: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTaBIIECHUS AJIEKTPOHHOIrO OanaHca
ATUX peakIui; peaklii MOHHOrO OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpAIIEHHBIX  HMOHHBIX  YPaBHEHUW;  peakUMil  TUAPOIM3a;  peakiui
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AIIFOMHUHUS);

C(OPMUPOBAHHOCTH YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMHUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKUX XapaKTEPUCTHK, XapaKTep
U3MEHEHUS] CKOPOCTH XHMMHUYECKOW pEeaKIMu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(akTOpOB, a TAKKE XapaKTep CMEILEHUS XUMHUUECKOIO PaBHOBECHSI 0] BIUSHUEM
BHEIIHUX Bo3aehcTBuil (mpunuun Jle [larensbe);



cOPMHPOBAHHOCTh yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIHH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOmue HaydHbIE TPUHINANBI XUMHYECKUX TPOU3BOJICTB; IE€JIECO00Pa3HOCTh
NPUMEHEHUS HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U 17 OOBSICHEHUS XHMHYECKUX SIBIICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBJISITh B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIpHAS KOHIEHTPALUS;
Macchl BEIIECTBA WJIM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJIOBOro sddexra
peaKkuuu; 3HaA4€HUsT BOJOPOIJHOTO MOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AUCCOLMAIMMA, Macchl (00bEMa, KOJMYECTBA BEICCTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3YyYEHUE BIHSHUSA
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOM  peakiuu, pelieHue
OKCIEPUMEHTANIbHBIX 3afad 1o TemaM «Metaweyy u  «Hemeramisy) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
oOopynoBanueM, (HOpMyIUpoBaTh I€db HMCCJIENOBAHUS, TMPEICTABISATH B
paznu4HON (GopMe pe3ybTaThl dKCIEPUMEHTa, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHUI: COOJTIOIATh MPaBUIIa MOJb30BAHUS XUMUYECKON
nocyoM u j1abopatopHbIM O0OpyJAOBaHMEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX
OTIBITOB, JKOJIOTHYECKH I€JIE€CO00pa3HOr0 TIOBEACHHUS B OBITY W TPYIOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHMS CBOETO 3JI0POBbS, OKPY>Karollel MPUPOTHON
cpeabl U JOCTHUKEHHsS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh OINACHOCTh



TOKCHUYECCKOI'O I[CﬁCTBHH Ha JKMBBLIC OPIraHU3MbI OHpeI[eJ'IéHHBIX HCOPIraHN4YCCKUX

BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTsa MaccoBoit nunopmanuu, HTEepHET U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaIiio, mepepadbaTeiBaTh €€ U MCIIOIH30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON yU4eOHOM 3a1aueH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuyectBo  DileKTpOHHbBIE
No n/nt HaumeHoBaHue pa3iesioB U TeM 4acoB (uudpoBbie)
) NpOrpamMmbl o0pa3oBaTe/ibHbIE
Bcero
pecypcsbl
[IpenMer opraHnyecKoil XUMHUHU.
1.1 Teopus cTpOCHHS OPraHUIECKUX 8 bubmorexa LHOK
' pHA CTpC p https://m.eds00.ru/d69df650
coenunenuniit A. M. bytneposa
Uroro no pazneny Pa3znen 1. Teoperuueckue 8
OCHOBBI OPraHUYeCKOH XUMUH
21 [IpenenbHbIC YTIEBOAOPOABI — 5 bubnnoreka [JOK
' AJTKaHBI, IIMKI0ATKAHBI https://m.edso0.ru/d69df650
59 HenpenenbHbie yrieBoaopob: 14 bubnuotexa [JOK
' aJIKeHBI, aJIKaJIMEHbI, aJIKUHBI https://m.edsoo0.ru/d69df650
ApOMaTHYECKHE YTIIIEBOAOPOIbI bubnuotexa [JOK
2.3 8
(apensr) https://m.edso00.ru/d69df650
24 IIpuponHbIE HICTOYHUKHU 4 bubnuoreka [IOK
' YIJIEBOJIOPOIOB U UX MepepadoTKa https://m.eds00.ru/d69df650
2.5 l"asnioreHnpon3BoAHbBIE YTIEBOAOPOI0OB 4 bubmmorexa [JOK
' P RIS Y AOPOA https://m.eds00.ru/d69df650
Hroro no pazneny Pa3znen 2. YriieBoaopoasl 35
bu6mmorexa [IOK
31 Criupret. dexon 1 https://m.edsoo.ru/d69df650
KapOoHuIbHBIE COSTUHEHMUS:
3.2 aNpIeruabl 1 KETOHBI. KapOOHOBEIE 21 bubmmorexa LOK
' - 8P https://m.eds00.ru/d69df650
KUCA0Thl. CroxxkHble 3Gupsl. JKupsl
bu6mmorexa [IOK
3.3 v 9
HICBOASL https://m.eds00.ru/d69df650
Uroro no pazgeny Pasznea 3.
Kucsiopoacoaep:xamme opranudeckue 41
CoeTUHEHUS
4.1 AMUHBI. AMHUHOKHUCTIOTBI. benkn 12 bu6mmoreka [IOK
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Uroro no pazaeny Paznen 4. Azorcoaep:xaime

12
OpraHuyecKue coeMHEeHUs!
bubmuorexa [JOK
1 B
5 BICOKOMOJIEKYJISIPHBIE COSTMHEHUS 6 httos://m.edsoo.ru/d69df650
Hroro no pasgeny Pasnea S. 6
BbicokoMoIeKyIsIpHBIE COeTUHEHUS
OBILEE KOJIMYECTBO YACOB I10 102
[MPOTPAMME
11 KJIACC
KoanuyectBo  DyleKTpOHHBbIE
No 11/i HaumeHoBaHue pa3/ie/ioB U TeM 4yacoB (uudpoBbie)
) NMpPOrpaMmblI o0pa3oBaTe/ibHbIE
Bceero
pecypcsl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii
11 3aKkoH U Ilepuonnueckas cucrema 9 bubnnoreka [JOK
' XUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/2dd57f24
Menpeneena
19 CrpoeHue BeniecTsa. 11 bubnnoreka [JOK
' MHoroo6pasue BEIECTB https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
13 AMMHECKHE peaKilii 19 https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 39
Pa3nea 2. Heoprannyeckasi xumust
bu6mmoreka [IOK
2.1 H 1
eMeTaLIEt 3 https://m.edsoo0.ru/2dd57f24
bu6mmorexa [IOK
22 Merant 23 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
31 MeTop! TO3HAHKS B XUMHH. 9 bubnmnoreka [JOK
' XUMHS ¥ KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB 110 102

I[TPOI'PAMME
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