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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHOI IPOTrpaMMBbl CPEIHETO o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusax Poccuiickoi
denepanuy, peamu3yOMUX OCHOBHBIE 00pa3oBaTelbHBIE MPOrpaMMbl, U
OCHOBHBIX TOJIO)KeHU «CTpaternn pa3BuTusl BocnuTaHus B Poccuiickoit
®epnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yyenue mpeamera, peanmzyeMoe B YCIOBUAX JIuDPEepeHIIMPOBAHHOTO,
npodUILHOTO OOyUYeHMS, MPHU3BAHO OOECIEUUTh O0O0Ieco0pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TMOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU B COLIMYME, & TAKKE IS
POJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» MOIydaeT
NoApOOHYI0  HHTEPHpETalMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJieH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIAEMbIC MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBAET
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPHUPOBAaHHS UM TMOCJIEAOBATEIBLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa30BaTENIbHBIX JOCTHIXKEHUM OOyYaroImuxcs B
paMKax HWTOTOBOM arTecTtanii B (OpME E€IUHOI0 TOCYAapCTBEHHOIO
AK3aMEHa MO XUMUH.

[Iporpamma ajist yriryOJa€HHOTO U3yUYECHUST XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHUe, 005S3aTeIbHOE
JUIST W3Y4YEHUsST B paMKax OTACNbHBIX MPOPUICH, NpeaycMaTpUBaET
pacrpenielieHue Y CTPYKTYpUPOBaHUE €ro Mo KjlaccaM, OCHOBHBIM
CoJIep KaTelIbHBIM JIMHUSM/pa3ienam Kypca;



e HaéT MPUMEPHOE pacHpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJa4 U3ydeHus MpeameTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUSA, COAEPHKATEIBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
IPOrpamMMBl CPEIHETO o0r1ero o0pa3oBaHUA (JINYHOCTHBIX,
METaIpPEeMETHBIX, NPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
COJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpamMMe MO XUMHH MPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOyYEeHHMEM XHMUU Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s13aTenbHON (MHBApUAHTHOM) COCTAaBIISIOUICH colepikaHusl yueOHOro mpeaMmera
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpas JOJDKHA ONPEIEIATHCS B COOTBETCTBUM C HAIPABICHHEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryaiabHbIMH mnosiokeHusmMu PIOC COO o
Ha3HAUYCHUU TNPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoOBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpPEIHEro oOIlero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3alMSIX CPEIHEro NMpodeccuoHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M M3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHe TEeOpeTUYecKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENEIEHHBIN MPOohUITh
oOy4yeHus1, B TOM YHCJIE C IEPCIEKTUBON MOCIEAYIOUIETr0 NOIYyYEHUSI XUMHUUECKOTO
oOpa3oBaHus B Opranu3aiusx nmpodeccuoHanbHoro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa3oBaTEIBLHOM MPOTPpaMMBbl CpeAaHEro oOIero o0pa3oBaHUS
U3ydeHue rmnpeamera «XuUMHUS» OPUEHTHUPOBAHO TAKXKE Ha pelleHue 3aaad
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOyYarolUXcs, Ha (OPMUPOBAHUE Y HUX
OOILIEMHTEIIEKTYaJIbHbIX YMEHHMM, YMEHHM pallMOHATM3alUK y4eOHOTO Tpyla |
000OIIEHHBIX CHOCOOOB  JICSITEIBHOCTH, HWMEIIMINX MEKIUCIUTIIIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBngomuMy peaMera « XUMUs» Ha YpPOBHE YIITyOJIEHHOTO H3y4YeHUS
SABJIIOTCSL  YIUIyOsN€HHBIE Kypchl — «Opranuwdeckas xumusi» U «OOmas u
Heopranuyeckas xumus». [lpu onpeneneHnn nmoaxoaoB K oTOOpY U CTPYKTYpHOM
OpraHu3aldyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 33 OCHOBY



npunatbl nonoxkeHuss ®I'OC COO o paznuuusx 0a30BOr0 U yriayOIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cojepxkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpraHWYeCcKas XHUMHsS» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3y4U€HHUs MpeaMeTa. JTa cUcTeMa
3HAHUM TMOJy4yaeT OompeaeiaEHHOE TEOPETHUUYECKOE OTOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MNpeaMera oOecreyeHa
BO3MOXXHOCTh 3HAUUTENIBHOTO YBEIMUEHUS O00bEMa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOMCTBaX HMX COECIWHEHUU HAa OCHOBE PACIIUPEHUS U YIIIyOJICHHS
IPEACTABICHU O CTPOEHUM BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, pACCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMOIMHAMUKHU. M3ydeHume mnepuoanyeckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
paspylIeHNH, a TaKKe C TOYKHM 3pEHUs] MEXaHU3MOB e€ oOpazoBaHus. M3ydeHue
TUIIOB  peakuud  JOMOoJHsAeTcsl  (OpMHpOBAaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IIpOLeccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMHUU IMPH PACCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yrayOJaE€HHOTO YPOBHS M3YYEHUS JJI KIACCOB ONMpeAenEHHOro npoduis (rj1aBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMOJHEHUH K OOIeld cucreme
MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJIEpKaHUM TpEeaMeTa JIJIsi KJIACCOB XUMHUKO-(pu3ndeckoro npodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHTHhI y4eOHOTO MaTepuana mo obmei xumuu. [lpu
U3y4YE€HUU IMpeiMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPUHM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJIsSIpHasi Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHBl COXpPaHEHUS
Maccbl M DHEPIUH, 3aKOHBI TEPMOAMHAMHUKHM, 3JIEKTPOJIM3A, MPEICTABICHUS O
CTPOEHHUU BELIECTB U APYTOE.

B TO e Bpems B colaepkKaHUM TMpeAMeTa g KJIAaCCOB XUMHUKO-
ouosiornyeckoro npoduiisi 60BN yACIBHBIN Bec OyAeT UMETh OpraHudeckas
xumusa. B 3TOoM cimydae mpedocTaBisieTcsl  BO3MOXKHOCTh g Ooliee
OOCTOSITEIBHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3allMi  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJST, K MPUMEPY, TaKHue
CTPYKTYpPHBbIE€ KOMIIOHEHTbBI, KaK JHUOUAbL, OCJIKH, YrIeBOAbl, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUS O COCTaBe M CBOMCTBAX NPEACTAaBUTEIICH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM Il HM3y4YEHHS
CYLIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.



B muane ¢dopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHSI
0OIlIeHayYHBIX METO/I0B MTO3HAHMS U OIbITa MPAKTHUYECKOTO MPUMEHEHHUS HAyUYHBIX
3HaHUN M3y4eHHUE MpeaMeTra «XUMHUS» Ha YriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3IX C YYCOHBIMM TIpeAMETaMU, BXOJSAIIMMH B COCTaB
npeaMeTHbIX obmnacteli «EcrecTBeHHO-HaydHBIE NpeaMeThl», «MaTeMaTtnka u
uHpopMaTrka» U «PyCCKUI SA3BIK U JIUTEPATYPay.

[Ipn wm3ydeHun ydeOHOro mpeameTa «XUMHS» Ha YyriayOJIEHHOM YpOBHE
Takke, KaKk Ha ypOBHE OCHOBHOTO M CpeAHero oOmiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7la4eil MEePBOCTETICHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUW KaK O0O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUICCKOMN
JESITEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYyphl. Pemenne
ATON 3aJaud Ha YrIyOJIEHHOM YPOBHE H3YUYEHHS MpeaMeTra Mpeanojaraet
peaN3alMIO TAKUX LIEJIEH, KaK:

e (opMuUpOBaHHE TMPEJICTABICHUN: O MaTepHaJbHOM €JIMHCTBE MHUpa,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJICHUM MPHUPOJIbI, O MECTE XUMHUHU B
CHUCTEME eCTECTBEHHBIX HayK W e BeAylled poid B oOecrneueHUuu
YCTOMYMBOIO  Pa3BUTHsA  4YEJIOBEYECTBA: B  peHIeHUH  IpobiieM
AKOJIOTHYECKOMN, SHEPreTUUSCKON M MHIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3/JTaHMU HOBBIX MAaT€pHUaIoOB, HOBbIX HCTOYHUKOB YHEPTUH, B
00eCTICUCHUH PAIIMOHAIBHOTO MPHUPOOTIOIb30BaHus, B (POpMHUpPOBAHUU
MHUPOBO33pEHUS U OOIIEH KyJIbTYypbl YE€JIOBEKa, a TAKXKE AKOJOTHUUECKHU
000CHOBAHHOT'O OTHOILIEHHS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpEIE;

e OCBOCHHE CHCTEMbl 3HAHHUM, JIE)KAIIMX B OCHOBE XHMMHUUYCCKOM
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHHM BEIIECTBA HA pPa3HbIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIPHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAMHAMHUYECKUX  H
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUA XMUMUUYECKHUX PpEaKIUh, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIIEPCHBIX CUCTEMax, 00 00mmx
Hay4YHBIX MIPUHIMIIAX XUMUYECKOTO MTPOU3BO/ICTBA;

e (opmupoBaHue y oOydJarommuxcs OCO3HAHHOI'O TTOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHYCCKMX 3HAHUU [JI1 OOBICHCHUS
KIIFOYEBBIX HMJEH M TpoOJeM COBPEMEHHOM XHMHH, IS OOBSICHEHHUS W
MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOIY;
IPaMOTHOTO pelieHus Ipo0ieM, CBI3aHHbBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLIEHKH C MO3UIMI KOJIOTUUECKON 0€30MaCHOCTH IIOCIIEICTBUNA
OBITOBOM U TPOU3BOJACTBEHHOW JEATECIIBHOCTH YEJIOBEKa, CBA3AHHOW C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJB30BAaHUEM U  IepepadoTKOH
BEIIIECTB;

e yrmyOJieHWe TIPEACTABJICHWM O  HAy4YHBIX  METOJax  IO3HaHUS,
HEOOXOMMMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBICHEHHS XHUMHMYCCKHX SBJICHUHM, HMMEIOIIMX MECTO B
MPUPOAE, B MPAKTUYECKON IESITETBHOCTH U ITOBCEAHEBHOM KU3HU.



B mnnaHe peanu3anuu MEPBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIIMX
GyHKUMNA TETOCTHOM CHCTEMBbl CPEJHEro oOIIero o0pa3oBaHUs NMpPU U3YYCHUU
npeaMera «XuUMHUsS» Ha  yrOyOJIEHHOM  YpPOBHE OCOOYH0  aKTyalbHOCTb
pUOOPETAIOT TAaKUE LT U 33]]a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTM B TO3HABAEMOCTU SBJICHUM MPUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETUUYECKUX U
NPUKIAAHBIX HMCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIMTAaHUIO  HAa  OCHOBE  YCBOGHUSA
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
crocoOHOcTeM oOyuaromuxcs, (GpopMuUpoBaHUE Y HUX CO3HATEIBHOTO
OTHOIIEHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMUIO Kak
YCIIOBUIO YCTIEHIHON MpodecCuoHaIbHOM U 0011IeCTBEHHOM IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbI0 M TMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMHpoOBaHUE YMEHUN M HABBIKOB Pa3yMHOI'O MPHUPOJOMNOIL30BAHMS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYpPBI, IPUOOPETEHUE OMbITa 00IIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKON JESTETHHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX JIA U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero oobiero oOpazoBaHusi, coctaBiser 204 yacos: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B Hefient0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJepojia. XHUMHYECKas CBS3b B
OPraHUYECKUX COCAMHEHMSIX. THMbl THOpUAM3AIMM AaTOMHBIX OpOuTanei
yraepoja. Mexann3mbl 00pa3oBaHMs KOBAJIGHTHOH CBsI3M (OOMEHHBIN M JOHOPHO-
aKLENTOpHbINM). TUOBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 CcBOOOJHOM paaukane, Hykieoduie u
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTrypHble (QOpMYJbl pPa3IUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHasi,
ckenetHas. M3omepusas. Buapl u3omepuu: CTPYKTypHas, IPOCTPAHCTBEHHAs.
OnexTpoHHbIE YP(PEKTHI B MOJIEKYJaX OPraHUYECKUX COCTUHEHUM (MHIYKTUBHBIH
U ME30MEpPHBIN 3P PEeKThI).

[IpeacraBienne o KiIacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
¢bynkunoHanbHOM rpymnme. ['omonorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranndeckux coemuHeHuid (IUPAC) u TpuBmanbHBIC Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPTAHUYECKONW XUMUHU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHI II0 MPEBPALECHUIO OPraHWYECKHUX BEIIECTB IPU HArPEBAHHUHM
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJAENEH MOJIEKYJ
OpraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Anxanbl. ['omonorudeckuil psij aakaHoB, oOmas ¢popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKAaHOB, SP -
ruOpuau3ainsi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
QJIKAHOB.

XYWMHUYECKHE CBOICTBA QJKAaHOB: pEakUUUd 3aMElIeHUs, H30MEpHU3aluHu,
JNErUIpUPOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KpEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PeaKINi paguKaTIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl OMyYeHUs: U MPUMEHEHHUE aTKaHOB.



[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOYyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LMUKJIOIeKCaH) LUKIOAJKaHOB. CrocoObl MOIMy4YEeHUs U
IIPUMEHEHNE [UKIIOAIKAaHOB.

Anxensl. 'oMonornyeckuii psj ajkeHoB, oOuias Gopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKY] alKEeHOB, SP°-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLHMH MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3M, MOJMMeEpH3aund U okucieHusd. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbBIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, U30JMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
COMpPsKEHHBIX JUEHOB. CrIoCOOBI MOJIyYEHUs U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii alkMHOB, 001as popMyiia, HOMEHKIATYpa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpuan3anysi aTOMHBIX opOuTanell yriepona. Pu3nyeckue CBOMCTBA AJKUHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUMM  NPUCOCIUMHEHHUs,  JUMEpU3aluud U
TpUMEpPHU3alMHU, OKUCIIeHHs. KUCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHUEBYIO
TPOWHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuyeckue YrieBoaopoasl (apeHsl). ['omosoruyeckuili psii apeHoB,
oOmmast popMyia, HOMEHKIATYpa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuu 3aMelIeHHsI B OEH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIIEM JICUCTBUM 3aMECTUTEIEH B
OCH30JbHOM KOJIbLIE Ha MpUMepe aJKWIbHBIX PATUKAJIOB, KapOOKCUIHHOMH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcobGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lonmumepusanus cruposna. CriocoObl NOTyYEHUs U
IPUMEHEHUE APOMATUUYECKHUX YTIIEBOJIOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
Kamennslif yrosib 1 npoAyKTsl ero nepepadorku. CrnocooObl nepepaboTku HePTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHI), pU(DOPMUHT, TUPOIM3.
[TponykThl nepepaboTKu HEPTH, UX IPUMEHEHHE B MPOMBILIJICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXIY PA3IMUYHBIMU KJIACCAMHU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMEIIECHHs] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOIpylIy, LHaHOIPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIO
pacTBopa 1IEnour. B3auMoaencTBUE IUTaJION€HAIKAHOB C MarHMEM MU LUHKOM.
[TonsiTne 0 METaNIOOPTaHUYECKUX COEIMHEHHUSIX. Hcnonb3zoBanue



TaJIOTEHIIPOU3BOIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEepUMEHTANIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOeciBeyMBaHUE OpPOMHOW WIIU
MOJHOM BOJBI, pacTBOpa IEpMaHraHaTa Kajusi, B3aUMOJICHCTBUE alleTHUJICHa C
aMMHMaYHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOe OOHApyKEHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEHIECTBAX, MOJYyYEHHE STHIEHA U
U3y4YEHUE €ro CBOMCTB, O3HaKomiieHHE ¢ KoyekuusMu «HepTs» u «Yromby, c
oOpa3lamM  TJIacTMacc, KaydyyKOB M PpE3HMHBI, MOJECIMPOBAHUE MOJIEKYI
YIJE€BOAOPOA0OB U FaJIOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuWe MOJeKyn (Ha Mpumepe
MeTaHoJa W 3TaHoya). ['oMonornyeckuit psa, oOuias Gopmyna, H30MeEpus,
HOMEHKJIaTypa u kinaccudukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJTHOATOMHBIX CIHUPTOB. BOIOpOAHBIE CBS3M MEXAY MOJIEKYJIAMH CIIMPTOB.
XWMUYECKHE CBOWCTBA: pPEAKIUHM 3aMEIICHUs, JETruJpaTaldd, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKUMU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHast peakiusi Ha OJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOIa U1 METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YEHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upel, HOMEHKIaTypa U n3oMepus. OcoOEHHOCTH (PU3HYECKUX H
XMMHUYECKUX CBOWCTB.

MHoroaToMHble CHMPTHI — JTWICHIVIMKOJIb W TIULEpUH. Puznyueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMEIICHUS, B3aUMOJIEUCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHUMH KHUCIOTaMH, KayeCTBEHHAas peakusi Ha MHOTOaTOMHBIE
cnuptel. [IpencraBieHre o MexaHU3ME pPEAKIUN HYKICO(PUIBLHOTO 3aMelleHusl.
HeiictBue Ha opranu3Mm denoBeka. CrnocoObl TOMyYeHUS W [PUMEHEHHE
MHOT'OaTOMHBIX CIIHPTOB.

@®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oensonbHOro siapa. dusmueckue cpoicTBa (penona. OCoOOEHHOCTH XHMHUYECKUX
cBoicTB (eHona. KadecTBeHHbie peakuuu Ha (eHos. TOKCHMYHOCTH (eHoa.
Crnioco6b1 osrydenust u npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOGoHuiibHbIE COETUHEHUS] — alIbJETU/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornuyeckue psifbl albJeruioB U KETOHOB, OOIIas
dbopmyna, uzoMepuss U HomeHKkiIarypa. Du3nyeckue CBONCTBA albJCTHAOB U
KETOHOB.  XUMHYECKHME  CBOICTBAa  albJIETUAOB U  KETOHOB:  pPEAKIUU
npucoeauHenns. OKHUCIIEHNE albJIETU0B, KAUECTBEHHbIE PEaKIUU Ha allbJIEeTH/Ibl.
CriocoObl OJTy4eHHs U IPUMEHEHHE albJETHI0B U KETOHOB.

OmHOOCHOBHBIE TPEIENIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. 3oMepus u HOMeHKIIaTypa. Ou3nueckue CBOMCTBa
OJTHOOCHOBHBIX MpEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHble cBs3M MeEXIy
MOJIEKYyJIaMHi KapOOHOBBIX KHCIIOT. XUMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,



peakius dSTepuukanMM, peakuud € Y4YacTHEM YIIEBOJAOPOIAHOTO paJHKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCHOTHL. [loHATHE O TIPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HEMPENCIbHBIX M aPOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraButenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJIEBAs,
JuHONIeH08as KUcinoThl. CocoObl MOMYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie >¢upsl. ['omonornueckuir psin, obmas Gopmyna, u3oMepus u
HOMEHKJIaTypa. DPHU3WUECKHE W XUMHUYECKUE CBOMCTBA: THAPOIW3 B KHCJIOW H
HIETIOYHOM Cpee.

Kupsl. Ctpoenne, pU3NYeCKUe U XUMUYECKHE CBOICTBA KUPOB: TUIPOIN3 B
KHCJION U 1IenoYHOou cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPH AIINX OCTATKU
HEMpeeTbHBIX JKUPHBIX KUCIOT. JKUpPBI B IPUPO/IE.

MBpbI1a KaK COJM BBICIITMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mmast xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U nojucaxapujbl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, rajakTo3a, pubo3a,
ne3okcupuOo3a. duznyueckue CBOMCTBA UM HAXOXKJEHHE B npupoae. POTOCUHTES.
XHWMUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJACTHIHON
IpyMIl, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €€
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuasl: caxaposa, MajlbTO3a U
JakTo3a. BoccTaHaBnMBaoIe 1 HEBOCCTaHABIMBAIOIINE AUcaxapuabl. I uapoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. Ilonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
Heuoo3bl.  PU3NYECKHEe CBOWCTBA KpaxMajla W UEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: TMApOJIU3, KaYeCTBEHHAsl pPEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOJIU3, ModyyeHue 3(upoB uemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, all€TaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICHCTBUE ATAHOJIA C HATPUEM,
OKHCIIEHHE 3TUJIOBOTO CIHPTA B aJbJIETU] HAa PACKAJEHHOW MEIHOW IMPOBOJIOKE,
OKHCIIEHHE ATUJIOBOTO COUPTA AUXPOMATOM Kaiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE PEAKIMM Ha albAeTUlibl (C TUIPOKCHAOM
muammuncepeopa(l) u  rumpokcuaom  menu(ll)), peaknus raunepuna ¢
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictue
Kpaxmaia ¢ MOJO0M, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a1ay 1no temMam «ChupTel U
benonb», «KapooHoBbie KUCTOTHI. CIIOXKHBIE DUPBD».

A3oTcoep:xaniue OpraHuyecKkue coeJuHeHms.

AMHHBI — OpraHMYecKue MPOU3BOJHbIE amMmMuaka. Knaccudukanus amMuHOB:
anmupaTHIeCKUe ¥ apOMATHUECKHE; TIEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crtpoenne moiekyn, obmas Gopmyna, u3oMepus, HOMEHKIATypa U (U3HUECKHUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA amu(aTUUECKNX aMUHOB: OCHOBHBIE CBOMCTBA,



ATKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCIJIOTOM.
Conu aKMIaMMOHHS.

AHUIIMH — TIpEACTaBUTEb aMHHOB apomartuueckoro psga. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsHUE TPYNI aTOMOB B MoOJieKyJie aHuIMHA. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHuiMHA. KayecTBeHHbIEe peakiuu Ha aHuiuH. CrocoOsbl
MOJIyYeHUS] M NpUMEHEeHHe anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmvuHOKHCTOTE. HoMeHkIaTypa u uzoMepusi. OTaeabHbIC IPEICTABUTENN Ol
AMUHOKHWCJIOT:  TJIMIIUH, aJlaHuH. @Ou3W4eckue CBONCTBA aMHUHOKHCIIOT.
XWMHYECKHE CBOHCTBA aMHHOKHCIOT Kak aM(OTEPHBIX  OPTaHHUYECCKUX
COCIMHCHUM, peaKIus TMOJUKOHICHCAIINHA, O0pa3oBaHWE TMENTUIHON CBS3H.
bruonornyeckoe 3HaueHne aMUHOKUACTOT. CHHTE3 U THIPOJIN3 METTHIOB.

benku kak mpupogHbie ToJMMEphl. llepBudHAas, BTOpWYHAS M TPETHUIHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIU3, JCHATypalus,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YUYECHMsI BEHIECTB M UX IPEBPAILICHUIA:
pacTBopeHHe O€NnKOB B BOJIE, JCHATypalusi OEJKOB NpPU HArpeBaHHUH, IIBETHHIC
peakuuu Ha O€JIKM, pelIeHHWe OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A30TcofiepKalie  opraHuyeckue — coeauHeHus» —u  «Pacmo3naBanue
OpPTraHUYECKUX COCTUHEHUIY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUSI.

OCHOBHBIC TOHATHS XHMHU BBICOKOMOJICKYJISIPHBIX COCIMHECHHI: MOHOMED,
MIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJMMEPU3AIIUHN, CPEIHSSI MOJICKYIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCAMHCHHH —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

[TommmepHbie Matepuansl. [lmacTmacchl  (MOMMATHIICH, TIOJUIIPOITHAJICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJUMETHIMETaKpUIAT, TMOJUKAPOOHATHI,
noJidTUICHTEpePTaar). Y THim3aius u nepepadoTka miacTuka.

DnacToMephr: HATypaIbHBIN Kay4yK, CUHTETHYECKHUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tommmepst CIIEIUATTLHOTO Ha3HAYCHUS (Tedon, KeBJIap,
AIIEKTPOITPOBOISAIINE TTOJIMMEPHI, OMOpa3iaraeMble TIOJTUMEPHI).

OKCIEPUMEHTAIBHBIC METOJbl HW3YYCHHUS BEIICCTB W WX IPEBPAICHUI:
O3HAKOMJICHUE C o0Opa3liaMH MPUPOIHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyKOB, PCIICHHE OKCIIEPUMEHTAIbHBIX 3amad 1o TeMe «Pacmo3naBanue
TJIACTMACC ¥ BOJIOKOHY.

PacuétHrble 3amaun.

Haxoxnenue MonekysipHOW (GOpMyJbl OPTaHHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXONSIIMX B €ro COCTaB, HaXOXJCHUE
MOJIEKYJIIPHON  (DOPMYITBI  OPraHUYECKOTO COEAUWHEHUs To0 Mmacce (00béMmy)
MPOYKTOB CTOpaHus, MO KOJWYECTBY BemiecTBa (Macce, 00bEMY) MPOTYKTOB



peaKuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIEHHWE CTPYKTYPHOH (QOpMyJIbI
OpPTaHMYECKOr0 BEIIeCTBa HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIHM CHOCOOOB
NOJYYCHUs, ONpEAeNCHHE JO0JIM BBIXOAA MPOJIYKTa PEAKLUUU OT TEOPETUUECKU
BO3MOYHOTO.

MeXIpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpenMeTHBIX CBSI3eH MPU U3YYSHUN OpPTraHUYecKOW XMMHHU B
10 xjacce oCyIIECTBISIETCA uepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHHA, TaK ¥ TIOHATUW, MOPHUHATHIX B OTIENBHBIX IpeaMeTax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TTOHITUS: SIBICHUE, HAYYHBIN (aKkT, TUTIOTE3a,
TEopus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaOIIOJICHHE, H3MEpEHHE,
IKCIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®dwuszuka: Marepusi, aTroMm, DOJIEKTPOH, TMPOTOH, HEHUTPOH, MOJEKYIIa,
HHEPreTUYECKU YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEUIECTBa, (PU3UUECKHE BEJIMYMHBI, €IWHUIBI HU3MEPEHUs, CKOPOCTb, SHEPIrus,
macca.

buonorusi: knerka, opraHu3M, SKOcucTeMma, Ouocdepa, MeTadoJIn3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M TeTepoTpOHBIA TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, IbIXaHUE, OEJIKH, YIJIEBOABI, >KHUPbl, HYKIECHHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hple HCKOMaeMble, TOTINBO.

TexHomorus: MNHINEBBIE TMPOAYKTHl, OCHOBBI PAllMOHAIBLHOTO THTAHUS,
MOTIOIIIME CPENICTBA, MATEPUANBI U3 NCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBHIASI U HEOPT'TAHUYECKAS XUMUS

Teoperuueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX siaep. XUMHUECKHW anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIC YMCJIA. DHEPreTUUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukammss XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpenencHue SIIEKTPOHOB 10 AaTOMHBIM — OpPOHUTAIISM.
DneKkTpoHHBIC KOH(HUTYpaIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(DUTYpaIIMH HOHOB.
DIIEKTPOOTPHUIIATEIIHHOCTbD.

[Tepnonnueckuii 3akoH u Ilepuoauyueckas cucreMa XMMHYECKUX 3JIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUYECKOTO 3aKOHA W lleprnoanueckoi CUCTEMBI
XMMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MPOCTBIX M CIOXKHBIX BEHIECTB IO TpynmaM MW MOepuoAaM. 3HAYECHUE
nepuoauueckoro 3akona /[.1. Menneneena.

X¥WMHYECKass CBSI3b. BHABI XMMHMYECKOM CBSI3W: KOBAJCHTHAs, HWOHHAasi,
MeTayuimdeckas. MexaHu3mMbl 00pa30BaHUSI KOBAJCHTHOW CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U IjMHa cBsi3u. [1onsipHOCTH, HATPaBIEHHOCTD U



HAChIIAEMOCTh KOBAJICHTHOW CBs3u. KparHeie cBsa3u. BonoponHas CBA3b.
MeXMONeKyIspHbIE B3aUMOIECHCTBHS.

BajleHTHOCTP M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBS3b 3IJIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPHUOIA).

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

BemecTtBa  MOJIEKYJSIDHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremMax. VctunHbie pactBopsl. IpeacraBinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXEHUS KOHIIEHTPALUW pPaCTBOPOB:
MaccoBasi JOJIs BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILEHTpanus. HaceleHnsie n
HEHACBIIICHHBIE PACTBOPBI, pACTBOPUMOCTb. KprcTamioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BelecTB. TpuBHaIbHBIC
HAa3BaHUS OTJAEIBHBIX ITPEACTABUTENIEH HEOPTAHUUECKHUX BEILECTB.

Knaccudukanus XuMu4ecKUX peaklyuii B HEOPraHMYECKOH U OpraHUYecKOu
XUMHUH. 3aKOH COXPAHEHMS MAacChbl BEUIECTB; 3aKOH COXPAHEHUS W IPEBpAICHUS
HHEPrUM MPU XUMUYECKUX peakuusx. TernoBbie 3)(PEeKTsl XUMUYECKUX peaKLuil.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peaKIuu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (PaKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuuu. Karanus n katanu3aTtopsl.

O6paTtuMble 1 HeoOpaTUMbIEC peaklni. XUMHUecKoe paBHoBecue. KoHncranTta
XUMHUYECKOTO paBHOBeECUA. (DAKTOPBI, BIMSIOIINAE HA TOJIOKEHUE XUMHYECKOTO
PABHOBECHS: TEMIIEPATYpPA, NABJIECHUE U KOHLEHTPALMHU BEUIECTB, YYACTBYIOIINX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckass Juccounanus. CuiibHble U cialOble  3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pPacTBOPOB: KHCIOTHAs, HEWTpasbHas,
nienioyHasi. Bomopoausiii mokaszarens (PH) pactBopa. I'maponu3 coneit. Peakiun
MOHHOTO OOMEHa.

OKHCIINTENPHO-BOCCTAHOBUTENBbHBIE  peakuuu.  CTeneHb  OKUCIIEHUS.
OxucauTens W BOCCTAaHOBUTENb. IIpomeccsl OKHCIEHUS W BOCCTAHOBJICHUS.
Baknelnmme OKHCIMTENIM W BOCCTAaHOBUTEIH. MeETOoH 3JIGKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
pa3oKEHHE NEPOKCHJA BOJOPOJA B MPUCYTCTBUM KaTalIM3aTopa, MOJIENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIMil HOHHOrO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C IMOMOIIBK) WHIWKATOPOB, M3YYEHUE BIIASHUS Pa3JIMYHBIX
(GakTOpoB Ha CKOpPOCTh XHMMHUYECKOMW pEaKIUU M TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

Heopranuuyeckast xumusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
anemenToB J.. MenneneeBa u 0cCOOEHHOCTH CTPOEHUSI UX aTOMOB. Puznyeckue



CBOMCTBa HEMETAJUIOB. AJIJIOTPOTIHS HEMETAUIOB (HAa MpUMEpEe KHUCIOPOJa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, guznueckre M XUMUYECKHE CBOWMCTBA: PEAKLUU C
MeTaUlaMlM M HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HIpuibL
TomuBHbBIE ATIEMEHTHI.

["anorensl. Haxoxaenuwe B npupoje, crnocoObl MoJydeHus, (Gpusudeckue u
XUMHUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxkHelme Kuciaopoacoaepkaime
COEJIMHEHHUs TranoreHoB. JlabopaTopHble W TPOMBIIUIEHHBIE CIIOCOOBI MOJYYEHHUS
rajioreHoB. [[puMeHeHne raJoreHOB M MX COCTMHCHHM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
Kkuciopona. Ou3nyeckne M XMMHYECKHUE CBOWMCTBA M NMPUMEHEHHE KHUCIOpoaa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxnenue B Tpupojie, CHOCOOBI MONy4YeHUs, (U3UUEecKue u
xummudeckue cBomctBa. CepoBogopon, cyibduasl. Oxcua cepoi(1V), okcun
ceprl(VI). CepHucras u cepHas KHUCIOTHI U UX coir. OCOOCHHOCTH CBOMCTB
cepHOM KUCIIOTHL. [IpuMeHenue cepbl U e€ COeTMHEHUN.

A3zor. Haxoxnenue B Tmpupojie, CHOCOOBI MONy4YeHUs, (U3HMYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHIBI a30Ta. A30THCTasi U a30THAs
KHUCIIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [Ipumenenue azora
U €r0 COCTMHEHHUM. A30THBIE yI0OpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKUe U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHsie
yaoOpeHus.

VYrnepoa, HaxoXIeHUWE B NOpHUpoAE. AJUIOTPONHBIE  MOJAU(PHUKALUU.
dusnueckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
coJii. AKTUBUPOBAHHBIA yroyib, ancopOuus. DymiaepeHsl, rpadeH, YriiepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[Tpumenenue kpeMHuus u ero coeauHeHnit. CTEKI0, ero MmojayyeHne, BUIbI CTEKIIA.

[Tonoxenne metamsioB B Ilepuoanueckor CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
dbu3nYecKue CBOWCTBA MeTaIoB. [IprMeHEHHEe METa/lioB B OBITY W TCXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspKeHW  meTtawioB.  OOmMe  CrocoObl
TOJTYYCHUS METaJIOB: THIPOMETAILTYpPIHS, MAPOMETAILTYPTHS,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amuThl OT
KOPPO3HH.



OoOmas xapaktepuctuka MetamioB |A-rpynmer Ilepuonudeckoil cCUCTEMBI
XUMUYECKUX JJieMeHTOB. Harpuih u kanuil: mnosydeHue, ¢u3MUecKue U
XUMHUYECKUE CBONCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mast xapakrepuctuka metaioB |IA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KalblUui: TMOoJyuyeHue, Qu3nyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHUE TPOCTHIX BEUIECTB M HUX COCIUHEHUM.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJroMuHU: noNydeHue, pusndeckre 1 XMMHUUECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCcHIa U
THUAPOKCHUIA ATIOMUHUS, THAPOKCOKOMILIEKCHI aTFOMUHUA.

OOmasi  xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Teproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

@u3n4ecKne U XUMUYECKHE CBOMCTBA XpOMa MU €ro coequHeHnd. OKCHIBI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarhl, UX
OKHCIIUTENbHbIE CBOWCTBA. [lomyueHue u npuMeHeHue xpoma.

dusnueckue M XUMUYECKHE CBOMCTBAa MapraHila M €ro COEAMHEHHUU.
Baxneiimme coeaunenuss wmapranna(ll), wapranma(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

dusnueckre U XMMUUECKUE CBOWCTBA jKeje3a U ero coeaquHeHuil. Okcumpl,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xemne3a
U €TO0 CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHHE MU U €€ COSTMHEHUH.

[Muuk: momydyeHue, (U3MUECKUE W XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA M TUAPOKCHIA IIMHKA, THAPOKCOKOMILIEKCH IIMHKA. [I[pumMeneHme
[IAHKAa U €r0 COeANHEHUH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX IPEBPAILICHUIA:
u3ydyeHue oOpasloB HEMETAJUIOB, TOpeHue cephl, (ocdopa, xene3a, MarHus B
KHUCIIOPOJIE, H3Yy4YCeHHE KOJUIeKIMH «MeTauibl W CIUIaBb», B3aUMOJCHCTBHUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO HCIOJIB30BaHUE
BUJICOMATEPHATIOB), B3aMMOJEHUCTBUE LIMHKA W JKe€jle3a C pacTBOpaMHU KHUCIOT U
IeJI0YeH, KaueCTBEHHbIE PEaKIIMi Ha HEOPTraHWYECKUE aHMOHBI, KATHOH BOJIOPO/a
W KAaTHOHBI METAJUIOB, B3aUMOJICMCTBUE THIIPOKCHUIOB ATIOMUHUS W IIMHKA C
pacTBOpaMu KHCJIOT M IIEJI0YEH, pelIeHne dKCIEPUMEHTAIBHBIX 3a/1a4 TI0 TeMaM
«["anmorens», «Cepa u e€ coeanHEHUA», «A30T U (Hochop U MX COCAMHECHUN,
«MeTaTsl TIaBHBIX MOATPYII, «MeTasibl MTOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeiaoBedecTBa. [lonstue
O HAyYHBIX METOJaX IIO3HAHWUS W METOAOJIOTHH HAYYHOTO HCCIEIOBaHUS.
HaydHble MpUHITUIIEI OpraHU3alMi XUMHYECKOTO TTPOU3BOACTBA. [[poMbIIeHHBIC
CIIOCOOBI MOMYYEHUSI BAKHEUIITUX BENIECTB (HA MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CepHOI KUCIOTHI, MeTaHoa). [IpombiluieHHbIe cIOCOOBI MOTYUYEHUSI METAIJIOB U



CIUIaBOB. XMMHUYECKOE 3arps3HEHHUE OKPYKAOUIEH Cpelbl U €ro MOCJIE/ICTBUSI.
Ponb xuMuu B 06ecrie4eHNH SHEPreTHUECKOM 0€30MacHOCTH.

Xumuss ¥ 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKN B pa3BUTUN MEIULIUHBI.

XUMHMSI THIIKA: OCHOBHbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib XumMuu B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

KocMmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IMacHOr0 HCIMOIb30BaHU TMpEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XuMusi B CTPOUTEILCTBE: BAXKHEHIIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OeTOH).

XuMus B CEJIbCKOM X03sicTBe. OpraHu4ecKre U MUHEpaIbHbIE yI00pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepuainsl g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnblie 3agaun.

PacuéTel: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYEeCTBa BEIIECTBA) MPOIYKTa
peaKkuuu, €ciau OJIHO M3 BEIIECTB JaHO B BHUAE pacTBOpA C OMPEACIEHHOU
MAaCCOBOM JOJIEM PAacCTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHIICHTpAIIMM BEIIECTBA B pPacTBOpe, JOJM BBIXOAA NPOJIYKTa PEAKIUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBsA3€d TMpU  H3yYeHUM oOOmed u
HEOpPraHUYeCKOW XUMUM B 11 Kiacce OCyIIEeCTBISAETCA YEPE3 UCIOJb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTr'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MMOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKalUs, MePUOAUIHOCTh, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TElO, O0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboanu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBRO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dapmareBTHYECKAS MPOMBIILICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHEro
oOmiero o0pa3oBaHUsl BBIIETCHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TPaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
IIPaBOCO3HAHUS, FKOJIOTHUYECKON KYJIbTYpPhl; CHOCOOHOCTh CTABUTH LIEIU U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTH
0Oy4Jaronmxcs B MPOLECCE peATU3aAMKI 00pa30BaTENbHON AEATEIHHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpaXKaroT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEILHOCTH, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpMax U TIpaBUaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHCHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€UYECTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPWIOKEHUS XUMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTMTCIIBHBIX ~ HAOJIOJEHUH, KPOMOTIMBBIX  OKCIIEPUMCHTAIBHBIX  ITOMCKOB,
TIOCTOSTHHOTO TPY/Ia YUYEHBIX U MMPAKTHKOB;

WHTEpeca M TO3HaBATEIbHBIX MOTHBOB B TOJYYEHHU U TMOCICIYIOIIEM
aHajau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUIX COBPEMEHHON OTE€UeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEICHUSI;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMHUUYECCKUMU SIBJICHUSIMH,
Y MPUHUAMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE IOBEJACHUE W TOCTYIKH CBOMX TOBAPHUILEH C
MO3UIIMA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUSI MOCIEICTBUN
MOCTYIIKOB;

4) ¢hopMupoBaHus KYJIbTYPbI 310POBbSI:

MOHWUMAHUS IIEHHOCTEH 3I0poBOTO U 0Oe30macHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3HUYECKOMY M
MICUXUYECKOMY 3710POBBIO;

COOMIO/IeHNsT TIpaBWi O€30MMacHOT0 OOpaleHusi C BEMeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM AEATEIBLHOCTH;

MOHMMAHUSl 1LEHHOCTH TIpaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YIOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0OBATEIhCKON
NESATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COI[MAILHOM HAIMPABJICHHOCTH (B paMKax CBOETrO KJIacca, IIIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAWMBUIYAJBbHOW TPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMUMHH, UHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIECO00PA3HOTO OTHOIICHUS K TMPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIHSHHUS
HKOHOMMYECKHUX TPOILIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOJMMOCTH HMCIOJIb30BAaHUS JIOCTHKCHUH XUMHUHM IS
pelIeHust BOMPOCOB PAlIMOHAIBHOTO MPUPOI0TIOJIb30BAHMUS;

AKTUBHOTO HENPHUATUS JCUCTBUHM, TMPUHOCAIIMX BpPEH OKPYKAOIIEH
MPUPOJIHON Cpelie, YMEHHsSI MPOTHO3UPOBATh HEOJAroNMpUsITHBIE IKOJOTUUYECKHUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJM4yusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



IOPAaKTUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJCOJOTUU
xemMohoouu;

7) IEeHHOCTH HAYYHOT'O MO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHUTHS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO
IpEeCTaBICHUS 00 OKpYKarolleM MHUpE KaKk O €IMHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHUHM TPUPOJTHBIX 3aKOHOMEPHOCTEM M pEIICHUU MpoOJieM COXpaHEHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COOOM 3HAYUMOCTH XHUMHH IS  COBPEMEHHOM
MUBWIM3AIMN: B €€ TYMaHHUCTHMYECKON HAmNpaBlICHHOCTH W BaXXHOW pOIU B
CO3/IaHMM HOBOM 0a3bl MaTepUaNbHON KyJIbTYpPhl, B pEIICHHH TJI00aTbHBIX
npobsieM YCTOWYMBOTO PAa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, SHEPIETUUYECKOM,
NUIIEBOM U 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 0OeCIIeYeHUH
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKH KOM(OPTHOM KU3HHU KaKIOTO YIeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHUMAHUSA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIB3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOISAIINX B HEM NU3MEHEHUH, YMEHHUSA JIeJaTh 000CHOBAaHHBIC 3aKTIOUEHHUS Ha
OCHOBE HaydyHbIX (AKTOB M UMEIOUIMXCA JaHHBIX C MENbI0 TOTYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO WCIOJIb30BaTh XUMHUYECKHE 3HAHHS s
perIeHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHHIO, UCCIIEI0BATEbCKON AeSITEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B Pa3IUYHBIX cepax MpoPpecCHOHATBHON
JESITEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIe pe3yJbTaThl OCBOSHHUS MPOTPaMMBI TI0 XMMHUW Ha YPOBHE
CpeIHero o01ero o0pa3oBaHus BKIIOYAIOT:

3HaYMMbIe I (OPMUPOBAHHS  MHPOBO33PEHHUS  OOYyYaIOIIUXCS
MEXIUCIUIUTMHAPHBIC (MEXKIIPEIMETHbIC) OOIIeHAYYHbIC MOHITHS, OTPAXKAIOIIHE
IICJIOCTHOCTh HAY4YHOM KapTHHBI MHpa W CHEHU(PHKY METOJ0B ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepwsi, BEIIECTBO, SHEPIHs, SBJICHHUE,
IPOIIECC, CHCTEMa, Hay4YHbIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICI0OBAaHNE, HAOIIOICHUE, U3MEPECHUE, SKCIIEPUMEHT U JPYTHUE);



YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMAILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronuxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MMO3HABATEIBHON M COLMAJIBHOM MTPAKTHKE.

MertanpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbLHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATHUBHBIMU U  PETYJATHUBHBIMHU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 0a3oBble JIOrHYecKHe TeHCTBUS:

CaMOCTOSITEIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LeMU JACATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTAThl AEATCIBHOCTU C OCTABICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TMOHSATHM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MMOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KJIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh TMPUYUHHO-CJICACTBEHHbIC CBSI3U MEXIYy H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXXJIeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peaKkIuyu — TPU PEIICHUH Y4YeOHBIX IT03HABATENIBPHBIX W TPAKTUUYECKUX 3ajad,
MPUMEHATh HA3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS /ISl BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 60a30BbIe HCCJIEeI0BaTEIbCKHE NeliCTBUS:

BJIaJICTh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEIIECTB U XUMHUUYECKHUX
peaxKLuii;

dbopMyIUpOBATH IS U 33/1a4U UCCIICIOBAHUS, UCIIOIL30BaTh MTOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsI (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U TPOBEICHUS
YYEHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpoIriecca, CaMOCTOSITEIBHO IPOTHO3UPOBATh €ro pe3ynbTar, (HopMyInpoBaTh



0000IIEHNS U BBIBOABI OTHOCUTENILHO TIOCTOBEPHOCTHU PE3YIbTATOB UCCIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEHICHUsl MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InYHbIX
METO/IOB [TO3HAHMSI.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PAa3JIMYHBIX HCTOYHUKAX WHGpopMauuu (HAy4dHO-
NOMYyJsSpHAsl JUTepaTypa XHMHYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE IOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh WHMOPMALMIO Pa3TUYHBIX BHIOB U (HOpM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh U
HEIPOTUBOPEUUBOCTb;

(GOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wuHpoOpMalUMU, HEOOXOAUMON [UIsl BBINOJHEHUS Y4e€OHBIX 3ajad
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA #A3BIK B KadyecTBE CpeACTBa MNpu padoTe ¢
XUMUYECKOM uH(pOpMaIMel: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYJibl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC JCHCTBUS:

3aJ1aBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOJ€ IUaIora u/uiu
JMCKYCCHUH, BBICKa3bIBaTh UIeH, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS NIPEMJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIlUCH Pe3yJbTaTOB IO3HABATCIBHON JCATCIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIbHO MJIH COBMECTHO CO CBEPCTHUKAMM IPH BBITOJIHEHUH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTHUECKOH pabOThl MO MCCIICIOBAHUIO CBOWCTB
W3yYaeMbIX BEIICCTB, peau3allii yIeOHOro MpoeKTa, U (DOPMYITHPOBATH BHIBOJIBI
10 pe3yibTaTaM TPOBEACHHBIX HCCICAOBAHUNA IyTEM COTJIACOBAHMS TO3UIMHA B
X0J1e 00CYX ICHHS 1 OOMEHA MHEHUSMH.

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIISTH CBOIO IIO3HABATEIBHYIO
NEATENIBHOCTD, Ompenensas €€ Lenu M 3aJadd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii aJrOpUTM JACUCTBUNA TpHU



BBITIOJIHGHUH YYEOHBIX U HCCIENOBATENLCKUX 3aj7ad, BBHIOMpaTh HamOoJee
b deKTUBHBIN Ccroco0 MX pemeHuss ¢ y4€TOM TOJyYeHHMs HOBBIX 3HAHUH O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATEIBHOCTHM HAa OCHOBE CaMOaHalIu3a MU
CaMOOILICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMbl 10 XUMHUH Ha yIriayOnEéHHOM
YPOBHE Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHMs BKIIOYAIOT CHELM(PUUECKHE
JUIs y4eOHOTOo mpeaMeTa «XUMHEs HayYyHbIC 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUIA
[0 OCBOGHHIO, MHTEPIPETAMN U MpeoOpa3oBaHUIO 3HAHHUM, BUABI E€ATEIHLHOCTH
M0 TMOJYYEHHIO HOBOTO 3HAHMS M MPUMEHEHHIO 3HAHWUN B Pa3UYHBIX YYEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C XUMUEH. B
IPOTpaMME II0 XUMHHM TPEAMETHBIE PE3YIbTAThl MPEACTABICHBI 10 TroAaM
W3YUYCHHUS.

10 KJIACC

[IpenMeTHBIe pe3yJdbTaThl OCBOCHHS Kypca «OpraHuyeckas XUMHS»
OTPaXKAFOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE€ M 3HAYCHUH OPraHUYCCKOU
XUMHHA B CHUCTEME €CTCCTBEHHBIX HayK M €€ poJii B OOCCIICUCHUH YCTOMYMBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH IPOOJIEM SKOJIOTHYCCKON, SHEPTETHUCCKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JIaHMM HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHKOB DHEPTHUH, B o0ecrieueHnn paIrMoHAIBHOTO
IPUPOOTIOIL30BaHNS, B (OPMHUPOBAHUN MHUPOBO33PEHUS W OOIIECH KYJIbTYpPHI
YEeIOBEKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO ¥ TIPUPOTHOM CPEIIE;

BIAJICHUE  CHCTEMOW  XUMHUYECKMX  3HAaHWHA, KOTOpas  BKJIIOYACT:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASA
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHUSI aToMa, THUOpUAW3aIus aTOMHBIX OpOWTaliel, HWOH, MOJEKYyJa,
BaJICHTHOCTb, JJICKTPOOTPHUIIATEIIBHOCTD, CTEIIEHb OKUCJICHHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTICPOIHBIN CKEET, GyHKIIMOHATbHAS
rpynmna, pagukai, CTPYKTypHble (Gopmyasl (pa3BEPHYTHIC, COKpalIEHHBIC,
CKEJIETHBIC), HM30MEpUsl CTPYKTypHasT M TPOCTPAHCTBEHHas (reoMeTpudYecKas,
ONTHUYECKAs), HM30MEPHI, TOMOJOTUYECKUNA PN, TOMOJIOTH, YTIECBOIAOPOJIHI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPraHWYECKUE COCIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIC COCIWHCHHUS, TECOPUH, 3aKOHBI
(mepuogmueckuii 3akoH J[. M. MeHmeneeBa, Teopus CTPOEHHUS OPTaHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHCHUS
W TpEeBpalicHUs DSHEPIHMM TIPH XUMHUYCCKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINE B OCHOBE
MOHUMAHUS TPUIMHHOCTHA U CUCTEMHOCTH XMMHYECKUX SIBICHHM; MPEICTABICHUS
0 MEXaHW3MaxX XWMHUYECKHX PEaKIui, TEPMOJUHAMHYECKUX W KHUHETUYECKUX



3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSTHUM aTOMOB U TPYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbIN 2 dekThl, opueHTanThl | 1 1l pona);
(baKToJOTMYECKUEe CBEJCHMSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAXKHEWIIIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOUN
NEATEIbHOCTH  YeJoBeKa, OOIUX  HAYYHBIX  NPUHIMIAX  XHMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOA, TepepabOTKH HEPTH);
c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHH,
yCTaHaBIMBATh MX B3aMMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS MPHU
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISi COCTABIICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPTraHNICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEaKIUi U PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEJCTBOM  COCTABJICHHS
AJIEKTPOHHOTO OallaHca JTUX peakiMii, peakluii HOHHOTO OOMEHa MMyTEM
COCTABJICHMSI X TIOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TrOTaBJIMBATh MOJIEIM MOJIEKYJl OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPAIUH
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAJICKHOCTh M3yUYEHHBIX
OPraHUYECKUX BEIIECTB 1O WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpylnmne COEIWHEHWH, [daBaTh WM Ha3BaHUA IO CHUCTEMATHYECKON
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHAILHBIC HA3BAaHUS IS OTICIBHBIX
IpeCTaBUTENIe OPraHNYEeCKUX BEIIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIUIEPHH,
ATUJICHTJIMKOMb, (EeHOJ, (opMayibACTUll, aleTadbIACTua, aleTOH, MypaBbUHAas
KHCTIOTa, YKCYCHasl KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, TAJIbLMUTHHOBAS KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIMH, JTUBUHUI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

chOpPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBS3U B
OPraHUYECKUX COCIMHEHMSX (KOBAJICHTHAas M WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa mist 00bSICHEHHS 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHSI,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3MYeCKue M XUMHUYECKHE CBOWMCTBA TUIWYHBIX TNPEICTABHTENICH pPa3TMYHBIX
KJIACCOB OPTaHMYECKHUX BEIIECTB: ATKAaHOB, ITUKJIOAIKAHOB, aJIKEHOB, aJIKaIUCHOB,
aJIKUHOB, apOMAaTHYECKHX YTJIEBOJOPOJIOB, CIHUPTOB, albJIETHIO0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KHUPOB, HUTPOCOSCAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriIeBOAOB (MOHO-, AW- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYI0  CBSI3b  MEXKJYy HUMH  ypaBHEHUSMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEAKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX

dopmyu,



c(hOPMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CTIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBSI3U (G- U M-CBSI3M), B3AUMHOIO BIIUSHUS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepadboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/aX TO3HAHUS — HAOJIOJACHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh OTH 3HAHUS;

chOpMHPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIC orepanuu
MBICTTUTEILHON JEATEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3alINIO, BBISABICHUE MPUYMHHO-CJICACTBEHHBIX CBA3CH — JJIS U3Yy4YCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEAKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3b XUMUUECKUX 3HAHUH C
MOHATUSMUA U TIPEJICTABICHUSMH APYTHX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0oyee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUU JUIsi OOBSACHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

chOpPMHUPOBAHHOCTh YMEHHM: TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMylilaM U ypaBHEHUSIM XUMHUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UYECKUX
BEJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PAacUEThl MO HAXOXKJICHUI0 XUMHYECKOU
dbopMyIibl BElIECTBa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKUX JJIEMEHTOB,
MPOJYKTaM CrOpaHHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH
C TIO3UIMH  HDKOJOTHYECKOM  O€30MacHOCTH  TMOCHEACTBHUS  OBITOBOM U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBSI3aHHOM C mepepaboTkon
BEII[ECTB, UCIOIH30BATh MOJYYCHHBIC 3HAHUS JIJIsl IPUHATHS TPAMOTHBIX PELICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIydeHHE W HW3yYEHHE CBOMCTB OPTraHUYECKHX
BCI[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad 1O PAclO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
O0e3omacHoro oOpamieHusi ¢ BelleCTBaMU M J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJIU3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa YKOJOTHYECKH I1€J1eCO00Pa3HOTO TOBEACHHS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUSA €€ YCTOMUMBOIO Pa3BUTHSI;



OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
oTnpeeIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbIci nmokazarens [TIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoi uHpopManuu, MIHTepHeT U apyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYIO WH(pOpMaIuio, mepepadarbiBaTh €€ M MUCIOJIb30BaTh
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas w HeopraHUYecKas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTHU SIBJICHUW NPHUPOJbI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJIh B OOECIEYEHHH YCTONYHBOTO
pa3BUTHS, B PEHICHUH MPOOJIEM 3KOJIOTMYECKOM, DHEPreTUYECKON U MHUIICBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEYEHUH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHHUS W OOIIEH KyJIbTypbl 4YEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO U TPUPOJIHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONIUEe MMOHATHS — XWMHUYECKHH DJJIEMEHT, aToM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOC U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTaned, HOH,
MOJIEKYJId, BaJEHTHOCTb, D3JICKTPOOTPULATEIBHOCTh, CTENEHb OKHUCJIEHUS,
XUMHUYECKasi CBs3b (KOBAJEHTHAs, HWOHHAsA, METAJUIMYECKAs, BOJOPOJHAs),
KpUCTAUTMYECKasl pEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, BJIEKTPOIUTHI,
HERJIEKTPOJIMUTHI, DSJIEKTPOJUTUYECKAsT JUCCOLMAlMs, CTENEHb IUCCOLMAIUU,
BOJIOPOJIHBIN TIOKA3aTellb, OKHUCIIHUTENIb, BOCCTAHOBUTENb, TEIIOBOM AddexT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUUYECKOW IUCCOLMAIUU, MEPUOAUYECKUMA
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIECTB, 3aKOH COXPAHEHUS U
MPEBpAIICHUS] SHEPTUM NPU XUMUUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XMMHWHU, MHPOBO33PEHUYECKUE 3HAHMS, JIeKAINM€ B OCHOBE ITOHUMAaHHUS
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM M
HAJIMOJICKYJIIPHOM  YPOBHSIX; TPEACTABJICHUS O MEXaHU3Max XUMHYECKHX
peakiui, TEpMOJMHAMUYECKMX U  KHHETUYECKUX 3aKOHOMEPHOCTAX  HX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAaHUN BAKHEHINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN



NESATEIIbHOCTH  YelIOBeKa, OOIMMX  HAay4YHbIX  NPHUHIMIAX  XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHHMsI MCIOJb30BATh XUMHUYECKYI0 CHUMBOJUKY MJIs
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTACIBHBIX
BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUS ONPEAEISATh BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUInYecKas, BOJOPOAHAs), THUIl KPUCTAUIMYECKOW pElETKU
KOHKPETHOT'O BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBS3M W THUMA KPUCTAIMYECKOW pEHETKH, OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMI:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pEarupyroliux BEIIECTB, TEIUIOBOMY 3(PQPEKTy peakuuu, U3MEHEHUIO
CTEIIEHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTajlu3aropa M
JPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMbBICI NEPUOANUECKOTO 3aKoHa /JI.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—YETBEPTOTO MEPUOIOB
[Tepuomnueckont  cucrembl .M.  MengeneeBa,  UCNOJNB3Ys  TOHSATHS
«IHEPTeTHYCCKHE YPOBHM», «IHEPTETHUYCCKHE MOMYPOBHW», «S-, P-, d-aTOMHbIC
opOUTanm», «OCHOBHOE U BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHUX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

c(OPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaThb (OMHUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIAaccoB,  IOATBEPKIATh
CYILLIECTBOBAHME TE€HETUYECKON CBA3M MEXJIYy HEOPraHWYECKMMHU BEIECTBAMH C
MOMOILBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHI;

cOPMHPOBAHHOCTh YMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHUS AJIEKTPOHHOIrO OanaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPALIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJIW3A;  PEaKUuu
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIFOMHUHHS);



cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMUYECKUX PEAKIMid ¢ YYETOM HX DHEPreTHUECKUX XapaKTEPHUCTHUK, XapakKTep
U3MEHEHHUSI CKOPOCTH XHMMHUYECKOM pEeaKIMu B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpunIui Jle [larense);

chOpMHPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh XUMHUYECKHUE PpEaKIIUH,
JeXalue B OCHOBE NPOMBIIUICHHOTO MOJYYEHUS CEpPHOW KUCIOTHI, aMMHaKa,
oOmue HaydHbIE TPUHIMANBI XUMHYECKHUX IPOU3BOJICTB; IE€JIECO00Pa3HOCTh
MIPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIICHHOCTH M B OBITY C TOYKHU
3pEHUSI COOTHOILICHUS PUCK-TI0Jb34;

c(hOpPMHPOBAHHOCTh BIIAJIEHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUU MpUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
AKCIIEPUMEHT (PEaTbHBIN U MBICJICHHBIN ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS MPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIEI0BAaHUH BEIIECTB
U s OOBSICHEHWS XUMHYECKUX SBJIICHUN, HMMEIOIUX MECTO B MPHUPO/IE,
MPAKTUYECKOMN JCSITEIILHOCTH YeJIOBEKA U B ITOBCEIHEBHOM KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSMUA U TPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAaHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

cOPMHUPOBAHHOCTh YMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUH «MaccoBas JOJS BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIHSY;
Macchl BEIIECTBA WJIM 00BEMA rasza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO W3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkIuy; 3HA4YCHHUs BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KHUCIOT W IIEIoYed C
M3BECTHON CTEMEHBIO AHCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMH; OOBEMHBIX OTHOIICHUMN
ra3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MPOBEJACHHE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTaHUYECKUX BEIIECTB, OMpPEIeTICHUE
CpeIbl pacTBOPOB BEIIECTB C TMOMOINBI HWHAMKATOPOB, H3YyUYCHHE BIIMSHHUS
pasnmMyHBIX  (PAaKTOpPOB HA CKOPOCTh XHMHUYECKOW pEaKIMH, PEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUil 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBanueM, (GoOpMyJIUpOBaTh I1€b HMCCJIEAOBAHUS, TNPEACTaBISATh B
paznuuHoOi dopme pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATh W OLICHUBATH UX
JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIO/IaTh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM W j1abopatopHbIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJIHEHUIO JTA0OOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€JI€CO00pa3HOTO TIOBEACHHS B OBITY W TPYIOBOU



JIEATEIIbBHOCTH B LIEJIIX COXPAHEHUSI CBOETrO 3/I0POBbS, OKPYXKAlOLIEW MPUPOTHON
Cpellbl M JOCTHXKEHHMs €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATh OMACHOCTH
TOKCUYECKOTO JIEHCTBUS Ha UBbIE OPTaHU3MBbI OINPEACIIEHHBIX HEOPTaHUYECKHUX
BEIECTB, TOHUMas cMbIci nokazatesns [1JIK;

c(OpPMHPOBAHHOCTh, YMEHHUMN: OCYIIECTBIATH II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor uHpopManuu, MIHTEpHET U Ipyrue), KpUTUYECKU
aHAM3UPOBATh XUMHUYECKYI0 HH(pOpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.
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bu6mmorexa [IOK
3.1 Crmpret. Deron 1 1 https://m.eds00.ru/d69df650
K :
32 xetom Kaptonommie kncron. Cromme 2 ) u6morera LIOK
' P ’ https://m.eds00.ru/d69df650
s¢upsl. XKupsl
bu6mmoreka [JOK
3.3 YIIEBOTEI 9 1 https://m.eds00.ru/d69df650
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Hroro no pazueny 41

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHUCIIOTHL. beku 12 1 2 https://m.edsoo.ru/d69dfe50

Hroro no pazgeny 12
Pa3pnen S. BeicOkoMOJIeKY/ISIpHBIE COCAUHEHUSA

51 BricokoMOIEKyJIIpHBIE COSTMHEHUSI 6 1 bubmorexa LIOK
' https://m.eds00.ru/d69df650

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 6 ‘
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero Ko;npo.m,ﬂme Hpgucnmecxne 06pA30BATEIBHBIE
padoThbI padoThI pecypebi
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMHUM
Crpoenue atoma. [lepuoanueckuit 3aKoH Butmiorexa LIOK
1.1 u [lepuonnueckas cucTeMa XUMUIECKUX 9 i
https://m.edsoo.ru/2dd57f24
anemenToB JI. 1. Menaeneena
19 Crtpoenue BemiecTBa. MHOroo0Opasue 11 1 bubanorexa [JOK
' BELECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHICCKAC PCaKIIHH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro o pasneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bubnunoreka LIOK
2.1 Hemerarner 31 1 3 https://m.edsoo.ru/2dd57f24
bubnmorexa LIOK
2.2 Meraiuisi 23 1 2 https://m.edsoo.ru/2dd57f24
Wroro no pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9 bubmmoteka IIOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Htoro o pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA
Xumus; yrayonennoe ooyuenue, 10 knacc/I"abpuensa O.C., Octpoymos WU.I.,
CnankoB C.A AxunronepHoe o61iecTBo «3narensctB o «IIpocBemenuey
Xumust; yriayosennoe ooyuenue, 11 kmacce/I"abpuensu O.C., Octpoymos WU.I".,
CnankoB C.A AxunonepHoe o61iecTBo «I3narensctB o «IIpocBemenuey
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