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r. CpI3paHb



HHOACHUTEJBHASA 3AIINCKA

Pabouas mporpaMmMa 1o XMMHHM Ha YpOBHE CpeJHEro o0miero obpazoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHUI K pe3ynbTaTaM OCBOCHHUA (ernepanbHO 00pa3oBaTeIbHON HPOTPaMMEI
cpennero o6mero ob6pazoBanus(POIl COO), npencraBneHHbIX B DepepaqbHOM TOCYIapCTBEHHOM
obpazoBarensHoM cranaapte COO, ¢ yuérom KoHuenuuu mpernonaBaHus yueOHOro ImpeamMera
«Xumusa» B oOpa3oBaTeNbHbIX opranuzanusx Poccuiickoit ®enepanuu, peanu3ylIIUX OCHOBHBIE
o0Opa3oBaTeNnbHbIe MPOrPaMMbI, U OCHOBHBIX NOJOKeHUN «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccwiickoit @enepanuu Ha mepuon a0 2025 roga» (Pacmopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha YPOBHE YIIyOJIEHHOTO U3YYECHHUS 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4HOTO oOpazoBanus y4ammuxcs 10-11 kmaccoB. M3yuenue mpeamera, pealn3yeMoe B YCIOBHSIX
muddepeHIpoBaHHOr0, TPOPHIBHOTO 00y4YeHUs, TPU3BAHO 00ECIIEUUTh 00IIe00pa30BaATEIbHYIO U
OOLIEKYIbTYPHYIO MOJATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO JJIsl aJalTaluu X K OBICTPO
MEHSIOIUMCS YCIIOBUSIM JKM3HHU B COLIMYME, a TaKXe AJIs MPOJOJDKEHUSI O0yUeHHUs B OPraHU3aIMIX
npodeccuoHanBFHOr0 00pa3oBaHus, B KOTOPBIX XUMUS SBJSETCS OAHON U3 TPUOPUTETHBIX AUCLUIIINH.

B nmporpamme mo XuUMHM Ha3HauYeHHE NpeAMeTa «XUMHUS» TOJIy4daeT MOIPOOHYIO
MHTEpPIIpETallMI0 B COOTBETCTBMM C OCHOBomosaratomumu nojoxeHusmu ProcC COO o

B3aUMOOOYCIIOBJIEHHOCTH II€JIeH, COAepKaHUs, Pe3yJIbTaTOB 00y4eHHUsI U TpeOOBAaHUN K YPOBHIO
NOJATOTOBKA  BBITYCKHUKOB. CBHUJIETENLCTBOM TOMY SIBISIIOTCSL  CIEYIOUIME  BBIOJHSEMBIE
MIPOrPaMMOii 110 XUMUU (PYHKIIUU:

¢ uH(MOPMALMOHHO-METOUYECKAsl, pealu3alus KOTOpoH  oOecreyrBaeT  IMOJTy4YCHHE
NPEJCTAaBICHUS O IEAX, COACPKAaHUH, OOIIeH cTpaTrernu oOydeHUs, BOCIUTAHHS W Pa3BUTHS
oOyJaroluxcs CpeICTBAMHU MPeIMETa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;

e OpraHW3alMOHHO-TUIAHUPYIOMAsi, KOTOpas IMpelycMaTpUBaeT ONpeAeTCHHE: MPUHITUIIOB
CTPYKTYPUPOBAHUS M TOCIEA0BATEIbHOCTH M3y4YeHHs Y4eOHOro MmarepHasa, KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX €r0 XapaKTEePHUCTHUK; MOAXO0JI0B K (POPMUPOBAHUIO COJIEPHKATEIBHONH OCHOBBI KOHTPOJIS
U OLIEHKM 00pa30BaTENIbHBIX JOCTHKEHUH O0OYydYarolIMXCs B paMKaxX MTOTOBOM aTTecTalud B (opme
€IMHOTO TOCYJapCTBEHHOT'0 SK3aMeHa 110 XUMHH.

[Tporpamma 1711 yriyO0a€HHOTO U3y4EeHUs] XUMUU:

e YCTaHaBIMBAaeT MHBAPHMAHTHOE INPEIMETHOE CoJepKaHHue, 00s3aTelabHOe Uil M3Y4YEeHUS B
paMKax OTHENIbHBIX Npoduiel, NnperycMaTpuUBaeT paclpeieieHUe U CTPYKTYPUPOBAaHUE €ro Io
KJIaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSAM/pa3/ieiaM Kypca;

e 1aéT TpUMEpHOE pacmpeiesieHne y4eOHOTr0 BpPEMEHH, PEKOMEHIYEMOTO Ul W3YydeHHs
OT/ENbHBIX TEM;

e qpeasaraeT NPUMEPHYIO MOCIEIOBATENbHOCTh M3YYEHHs Y4eOHOro MaTepuana ¢ y4éTom
JIOTHKH MTOCTPOEHHSI Kypca, BHYTPUIIPEMETHBIX H MEXKIIPEIMETHBIX CBS3CH;

e 1aéT METOAMUYECKYIO MHTEPIPETAINIO TeNIei 1 3a/1a4 U3ydeHHsI TTpeIMeTa Ha yriryOIEHHOM
YPOBHE C YYETOM COBPEMEHHBIX IIPUOPUTETOB B CHCTEME CpeaHero oOmero oOpa3oBaHus,
COJIep KaTEIbHOM XapaKTepUCTUKU IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON
IIPOrpaMMBbl CpeJIHEro o01ero oopa3oBanus (JINYHOCTHBIX, METAIPEIMETHBIX, TPEIMETHBIX ), a TAKKe
C Y4€TOM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEJIbHBIX JEHCTBUI OOy4aromerocss Mo OCBOCHHIO
CoZIep KaHusl TIpeIMeTa.

[To BceM Ha3BaHHBIM MO3UIMAM B IPOTrpaMMe 10 XUMHU HPEAyCMOTpEHa MPEeMCTBEHHOCTh €



o0Oy4eHHMEM XHMHH Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus. 3a TpeAesiaMH yCTaHOBJICHHOW
MpOrpaMMoOil MO XUMHUU 00s3aTeNbHOM (MHBAPHAHTHOM) COCTaBISIONIEH COAEpKaHUS Y4eOHOTO
npeaMera «XuMUsA» OCTa€Tcs BO3MOXKHOCTH BbIOOpa €ro BapHMAaTHBHOM COCTAaBIISIIOIIEH, KOTOpas
JOJDKHA ONPEACTIATHCS B COOTBETCTBUH € HANPaBIEHUEM KOHKPETHOTO MPOMIIst 00ydeHHUS.

B cootBerctBum ¢ konuentyaibHbIMU nosoxeHussMu GI'OC COO o Ha3zHAYEHUU MPEIMETOB
0a30BOr0 W yriuyonéHHOro ypoBHeH B cuctemMe auddepeHIUpoOBaHHOTO OOYYECHHS Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHMs XHWMHS Ha YpOBHE YINIYOJIEHHOTO U3YYEHHs HaIpaBieH Ha
pealin3almio IPEeeMCTBEHHOCTH C IMOCIEAYIOIIMM 3TarnoM MOJIYYeHHs] XUMHUYECKOro oOpa3oBaHUs B
paMKax HW3Yy4YeHHUs CIHEIHUaIbHBIX ECTECTBEHHO-HAYUHBIX WU XUMHUYECKUX JUCHMIUIMH B BY3aX U
OpraHu3aIysIX CpeaHero npodeccuoHaIbHOr0 00pa3zoBaHusa. B 3TOl CBsA3M M3ydeHHE mpeaMeTa
«XUMHSA» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA pacIIMpeHHe M YIIyOJeHHe TEOpEeTUYECKON Hu
MPAKTUYECKONH MOJTOTOBKM OOYYarOIIMXCs, BHIOPABIIUX ONpPENeNEHHBIN NMpopuiib 00ydyeHus, B TOM
YHCclieé C MEPCIEeKTHUBOM MOCIEAYIOUIEro MOJYyYeHUSI XUMUYECKOro oOpa3oBaHUSI B OpraHU3aLUAX
npodeccuoHanbHoro obpasoBanus. Hapsgy ¢ stum, B cBere tpeboBanuiik PI'OC COO «
IUIAaHUPYEMBIM pe3yJIbTaTaM OCBOEHUS (efepanbHON 00pa30BaTEIbHON IPOrpaMMBbl CPEHETO OOILIEro
00pa3oBaHMs U3yYCHHE MPEIMeTa «XUMUSL» OPUEHTHPOBAHO TAKXKE HA PEIICHUE 3a7ad BOCTIUTAHUS U
COIMAJIFHOTO Pa3BUTHUSI 00yUYaArOMIMXCsI, HA (POPMHUPOBAHUE y HUX OOLICHMHTEIICKTYAIbHBIX YMEHHH,
YMEHUI palfoHaIn3aui y4eOHOro Tpyna U OOOOUIEHHBIX CIIOCOOOB NEATEIbHOCTH, HMEIOIINUX
MEXIUCUUIUIMHAPHBIN, HAATIPEAMETHBII XapakTep.

CocTaBnsiolmMMHU  TpeaMeTa «XUMHUS» Ha YpOBHE YrayOJIEHHOrO W3Y4YEHHs SBISIOTCA
yriayOonéHuele Kypcbl — «Opranmueckas xumus» u «OOmas v Heopranuyeckas xumus». [lpu
OTIpENICICHUN TOIXO0A0B K OTOOpY M CTPYKTYPHOH OpraHM3aldd COJIEP)KaHHs ITHX KYpCOB B
mporpaMMe IO XUMHUHU 32 OCHOBY HpuHATH TonokeHus ®I'OC COO o paznuuusx 06a3oBOro u
yrIIyONE€HHOTO YPOBHEH M3ydeHHS MPEIMETa.

OcHoBy cojepxanusi KypcoB «Opranudeckas xuMust» U «OOIIas U HEOPraHWIECKass XUMHSDY
COCTaBJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHWW W YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
U3Y4YEHHs INpeaAMeTa. JTa CUCTEMa 3HAHWM IOJIy4aeT OMNPENENIEHHOE TEOPETUYECKOE ONOIHEHHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJBIINH 00BEM (DaKTOJOTMUECKOro MaTepuaa.
Tak, Ha yroyOn€HHOM ypOBHE H3yuYeHHMs IpeaMeTa oOecrneueHa BO3MOXKHOCTb 3HAYMTEIbHOTO
yBeMueHus: o0bEMa 3HAHUI O XMMMUYECKHX DJIEMEHTaX U CBOWCTBAX MX COEIMHEHUIl Ha OCHOBE
paciidpeHuss M yrayOJeHus TpeACTaBIE€HUH O CTPOEHMM BEIECTBA, XUMHUYECKOW CBS3M U
3aKOHOMEPHOCTSIX MPOTEKAHUs PEaKIMii, paCCMAaTPUBAEMBIX C TOYKU 3PEHHS] XUMUYECKON KMHETHKHU U
TepMOJUHAMHUKU. V3yueHue mnepuoguueckoro 3akoHa M Ilepuogudeckoll CHUCTEMBl XUMHUYECKHX
AJIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHUX IIPEJICTABICHUSIX O CTPOECHUU
aToMa. XUMHYECKasi CBs3b OOBSICHSIETCA C TOYKM 3PEHUS DHEPreTUYECKUX H3MEHEHUH MpHu eé
00pa3oBaHUM U pa3pyLICHUH, a TAKKE C TOUKH 3PEHUsI MEXaHU3MOB e€ oOpa3oBaHus. M3yueHue TUIIOB
peakuuii JomnonHseTrcs (GopMHpOBAHUEM TPEACTABICHUNM 00 DSIEKTPOXUMHUYECKHX IIpoleccax Hu
ANIEKTPOJIM3€E PacIIaBOB M PacTBOPOB BEILIECTB. B Kypce OpraHM4Yeckod XMMHUM IPU PACCMOTPEHHUU
PEaKIIMOHHON CIIOCOOHOCTH COEAMHEHUHN YAeNseTcsl 0co000€ BHUMAaHHME BOMPOCAM 00 3JIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIIMi.

Oco0oe 3HaueHuWe HMeeT TO, YTO Ha COJAepKaHHE KypCOB XHMHUHU YIIIYOJIEHHOTO YpPOBHS
W3YYEeHHUS JUIS KJIACCOB OMpeNeN€HHOro mpoduiis (TJaBHBIM 00pa3oM Ha MX CTPYKTYpPY U XapakTep
JIOTIOJTHEHUH K 0OIIell cucTeMe MpeMETHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHBIC MPeAMETHI. Tak,
HampuMep, B COACPKaHUU TPEMETa s KIACCOB XUMHUKO-(u3rueckoro npoduis 0ompinoe 3HaUeHUE
OyAyT UMETbh AJIEMEHThI Yy4eOHOro Marepuania no odmiei xumuu. [Ipyu u3yueHuu npeamera B JaHHOM



cllydae akleHT OyJeT clielaH Ha OOIIHOCTh METO/I0B O3HAHMsI, OOIIHOCTh 3aKOHOB U TEOPUH B XUMUHU
U B (pU3MKE: aTOMHO-MOJIEKYJISIpHAsi TEOpHsl (MOJEKYJsIpHAsi TEOpHUs B (PU3HUKE), 3aKOHBI COXPAHCHHS
Macchl U 3HEPruu, 3aKOHbl TEPMOIAMHAMMKH, 3JIEKTPOJIN3a, NPEICTABICHUS O CTPOCHHUU BEILECTB U
Ipyroe.

B TO e Bpems B colep)kaHHM TpeAMeTa i KJIACCOB XUMHKO-OHMOJOTHYECKOro Mpoduis
O0oibIIMK yIenbHBIA Bec OyleT UMETh OpraHudeckas XuMus. B 3ToMm ciiydae mIpeaocTaBisieTcs
BO3MOXXHOCTh ISl OoJjiee OOCTOSITENIbHOTO PACCMOTPEHHUS XMMHUYECKOW OpraHM3allM KIETKH Kak
OMOJIOrMYECKON CUCTEMBI, B COCTaB KOTOPOH BXOJST, K MPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JIMNUJbI, OEJIKH, YIJI€BOJbl, HYKIEUHOBbIE KUCIOTHI U apyrue. Ilpu 3ToM 3HaHMS O cocTaBe U
CBOMCTBAaX IIPEJICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYKAaT OCHOBOM IS
M3YUYEHHSI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, TTUIICBAPCHHS.

B mutane ¢popmMupoBaHus OCHOB HAYYHOT'O MHPOBO33PEHHSI, OCBOCHHS OOIIEHAYYHBIX METOOB
[TO3HAHMS U OMbITA MMPAKTUYECKOr0 MPUMEHEHUSI HAyYHbIX 3HAHUM M3y4eHHE mpeaMera «XuMus» Ha
yriyOIEHHOM YPOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBA3SIX C yUeOHBIMU MPEeIMETaMU, BXOSIINMU B
COCTaB IMPEIMETHBIX oOnacTeil «EcTecTBeHHO-HAy4YHBIE MpenaMeTh», «MaTtemMaTika u HHPOPMATHKa
u «Pycckuil SI3bIK U JINTEpATYpay.

[Tpu m3ydyeHnn yuebHOTO mpeamera «XUMHUsS» Ha YIITyOJEHHOM ypOBHE TaKKe, Kak Ha ypOBHE
OCHOBHOTO UM CpeAHero oOmiero ooOpa3oBaHus (Ha ©0a30BOM YpOBHE), 3ajadyeil MEpPBOCTEIICHHOM
3HAYMMOCTH fABIsieTCS (OpPMHUpOBaHME OCHOB HAayKH XHMHH Kak 00JacTé COBPEMEHHOTO
€CTECTBO3HAHMSI, MPAKTUYECKON JAESATEIIbHOCTH 4YEJIOBEKa W OJHOr0 M3 KOMIIOHEHTOB MHPOBOM
KylnbTypbl. Pemienue »Toi 3amaun Ha YrayOJn€HHOM YpOBHE H3yuU€HHUs MpeaMeTa Mpesrnoiaraer
peanu3alnio TaKux Leneu, Kak:

e (GopMHpOBaHWE TPEACTABICHUN: O MaTEpUAILHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTSX H
[MI03HABAEMOCTH SIBJICHUI MPUPOJBI, O MECTE XMMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ Beylleu
ponu B 00€CIEYeHUH YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIIEHUU MPOOJIEM SKOJIOTHYECKOH,
SHEPreTUYecKON M MUIIEBON O€30MaCHOCTH, B PAa3BUTHU MEAMIIMHBI, CO3JAHMM HOBBIX MaTEpHAaOB,
HOBBIX HMCTOYHHMKOB DSHEPruH, B OOECHEYEHHWU pPAlMOHAIBHOIO MPUPOJONOIL30BAaHUSA, B
(GOpMUPOBAHMM MHPOBO33PEHUST U OOIIEH KyJIbTypbl Ue€JOBE€Ka, a TakXKe DSKOJOTUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBbIO U PUPOIAHOM CPELIE;

® OCBOEHHE CHCTEMBbl 3HAHUH, JISKAIUX B OCHOBE XUMUYECKON COCTaBIISIIOIIEH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa: (yHIaMEHTAJIbHBIX IOHSATHM, 3aKOHOB U TEOPUN XMMHHU, COBPEMEHHBIX
MIPE/ICTAaBICHU O CTPOEHUHU BEIIECTBA HA PA3HBIX YPOBHSAX — ATOMHOM, HOHHO-MOJIEKYJISPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX W KHHETUYECKMX 3aKOHOMEPHOCTSX MPOTEKAHUS
XMMHUYECKHX PEaKLIUH, 0 XUMHUUYECKOM PaBHOBECHH, PACTBOPAX M AMCIEPCHBIX cUcTeMax, 00 oOmmx
HAy4YHBIX IPUHLIUAINIAX XUMUYECKOTO ITPOU3BOJICTBA;

e (opmupoBaHHe Yy 00y4arOIIKUXCSI OCO3HAHHOTO NMOHWMaHHS BOCTPEOOBAaHHOCTH CHUCTEMHBIX
XUMHAYECKUX 3HAHUM [UIs OOBSCHEHHS KIIOYEBBIX HIEH W HpoOjeM COBPEMEHHONW XMMHUH, JUIS
OOBSICHEHUS! U MIPOTHO3UPOBAHHUS SIBIICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOIY; TPaMOTHOTO
pemieHust MmpoOsieM, CBA3aHHBIX C XHMHUEH, NPOTHO3UPOBAHMSA, aHAIM3a W OLEHKUM C MO3MLUI
HKOJIOTUYECKOM 0e30MacCHOCTH MOCIEACTBHIA OBITOBOM M NMPOU3BOACTBEHHOHN JIEATEILHOCTH YelOBEKa,
CBSI3aHHOM C XMMHUYECKUM ITPOU3BOJICTBOM, HCIOJIB30BaHUEM U NEPepabOTKOMN BEIIECTB;

e yriyOJieHHe TNpEJICTaBIeHUH O HayyHbIX METOJaxX II03HAaHUS, HEOOXOAUMBIX IS
NpUOOpETeHUsT YMEHMI OpPHUEHTHPOBATHCS B MHUpPE BEIIECTB U OOBSICHEHUS XUMHUYECKUX SIBJICHUH,
MMEIOILIUX MECTO B MIPUPO/IE, B IPAKTHUUECKOH JEATEIbHOCTU U MIOBCEAHEBHON KU3HU.

B mnnane peanuzanuu MepBOOYEpPEHBIX BOCHUTATENBHBIX M Pa3BUBAIOLIMX (YHKIUI



L[EJIOCTHOW CHCTEMBbI CpelHero oOmero o0pa3oBaHMs NpPU HU3YUYEHUU TMpeAMeTa «XUMHUS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyalTbHOCTh TPHOOPETAIOT TAKKE IEJIN U 3a7]a4H, KaK:

e BOCHHUTaHHE YOEXKAEHHOCTH B MO3HABAEMOCTH SIBJICHHUM NMPUPOABI, YBAXKEHUS K IPOLECCy
TBOpPUECTBA B OOJIACTH TEOPETUYECKUX W MPUKIAIHBIX HCCIENOBaHUI B XUMHH, (HOpPMHUpPOBaAHHE
MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

® pa3BUTHE MOTHBAIMM K OOYYEHHIO W IIO3HAHHIO, CIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIUTaHHUIO HA OCHOBE YCBOCHHUS O0IIEUETIOBEUECKUX [IEHHOCTEH;

® pa3BUTHUE I03HABATENIbHBIX MHTEPECOB, MHTEIICKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH
oOyyaromuxcs, (opMHUpOBaHHE Yy HHUX CO3HATEIBHOIO OTHOIICHUS K CaMOOOpA30BaHHUIO H
HENpPEPbIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEIIHOM NpodecCHOHATbHOW H OOIIECTBEHHOM
JESTeTbHOCTH, OTBETCTBEHHOTO OTHOILEHHS K CBOEMY 3/I0pPOBBIO M MOTPEOHOCTH B 310pOBOM 00paze
KHU3HU;

e ¢opmMHpOBaHHE YMEHMHA ¥ HABBIKOB Pa3yMHOTO MPHUPOJIONOIb30BAHUS, pPAa3BUTHE
9KOJIOTUYECKOM  KYJIBTYpbl, NPHUOOPETEHHE OIbITa OOLIECTBEHHO-TIOJIE3HON  DKOJIOTHYECKOU
JeSITENIbHOCTH.

OO01iee 4yUCIIO YacoB, MPEIYCMOTPEHHBIX Al U3Y4YEHHs XUMHH Ha YriayOJIeHHOM YpOBHE
cpenHero obmero obpazoBanus, coctaisaeT 204 gacos: B 10 kiacce — 102 yaca (3 yaca B Hefen0), B
11 kmacce — 102 gaca (3 yaca B HeJEITIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUS

Teopernyeckue 0CHOBBI OPraHUYECKOH XMMHUH.

[Ipeamer u 3HaYeHHWE OPraHUYECKOW XUMHHM, PEACTABICHUE O MHOTOOOpA3uu OpPTaHUYECKUX
COCIMHECHUM.

DJEKTPOHHOE CTPOCHHE aToMa yriepojia: OCHOBHOE U BO30YXIEHHOE cOCTOSHUS. BaneHTHbIe
BO3MOXXHOCTH aToMa yriepoja. XHMHYecKas CBs3b B OpPraHMYECKUX COCJAMHEHUAX. THIbI
ruOpuan3al aTOMHBIX opOuTanei yriepoja. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOM CBSI3U
(0OMEeHHBI M JOHOPHO-AKLENTOPHBIN). THIBI MepeKphIBaHUS ATOMHBIX OpOUTallel, G- U T-CBSI3U.
OpunapHasi, qBoMHass U TpoWHas cBsA3b. CrocoObl pa3phiBa CBsI3eM B MOJEKYJaX OpPraHHUYECKHUX
BemiectB. [ToHsTHE O CBOOOMHOM paguKaie, HyKJIeo(huie u dIEKTPoPuIIe.

Teopust crpoeHuss opraHuyeckux coenuHeHud A.M. DbyrinepoBa UM cOBpeMEHHbIE
NPEJCTAaBICHUS O CTPYKTYpE MOJIEKYJ. 3HAu€HHE TEOPUU CTPOCHHSI OPraHWYEeCKUX COCTUHECHUH.
MornexyssipHble U CTpYKTypHBIE (hopMyibl. CTpYKTYpHBIE (POPMYIIBI pa3TUYHBIX BUJOB: pa3BEPHYTAs,
COKpaméHHas, ckenerHas. M3omepus. Buapl wu3oMepun: CTPYKTYpHas, MPOCTPAHCTBEHHAs.
OnexTpoHHbIe 3()(EKTHl B MOJEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTHUBHBIA U ME30MEpPHBIN
s dexTh).

[IpencraBinenue o kinaccupukay OpraHuueckux BemecTB. [loHsTne o QyHKIMOHATBHON
rpynne. ['omonorusa. ['omonoruueckue psanel. CucremMatuyeckass HOMEHKIATypa OPTraHUYECKUX
coenunenuii (IUPAC) u TpuBnaiibHbIe Ha3BaHHS OTICIBHBIX MPEICTABUTEIICH.

OcobenHoctu U kinaccuuUKaIus OpraHudeckux peakuuii. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
peaKIy B OPTaHUIeCKON XHUMHUH.

DKCIepUMEHTATbHBIE METOABl M3yYeHHsI BEIIECTB M WX NPEBPAICHHWA: O3HAKOMIICHHE C
o0pa3llaMu OpPraHMYeCKUX BEIIECTB M MaTepHajlaMM Ha HX OCHOBE, ONBITHI 10 MPEBPALICHUIO
OpPraHUYECKUX BEIIECTB MpPU HarpeBaHUM (IJiaBieHUE, OOyIJIMBaHUE U TOPEHHE), KOHCTPYHPOBaHUE
MoJiesIel MOJIEKYJI OPIraHUYECKUX BEILECTB.

Yraesoaopoasl.

Ankanbl. ['omosornueckuit psj ankaHoB, oOmiasi ¢GopMyna, HOMEHKIATypa M H30MEpUs.
IEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-THOPHIM3AIHS aTOMHBIX
opbuTaneit yrinepona, 6-cBs3b. GU3HMUECKUE CBOICTBA aJIKaHOB.

XUMHUYECKHE CBOWCTBA AJKAHOB: PEAKIMM 3aMELICHMs, W30MEepU3alluH, JerHIpUpPOBaHUS,
LUKJIM3alKY, TUPOJIN3a, KpeKuHra, ropenus. [lpeacraBieHne o MexaHu3Me peakluil pajuKaIbHOIo
3aMellleHusl.

Haxoxnenue B nmpupoae. CriocoObl MOTy4eHUs] U IPUMEHEHHE alIKaHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOEHUS WU
XUMHUYECKUX CBOMCTB MaJbIX (LMKJIONpPOMNaH, HUKIO0yTaH) U OOBIYHBIX (LIMKJIONEHTAH, [IUKJIOreKCaH)
uKI0ankaHoB. CrocoObl MOMyYyeHHUs U MPUMEHEHHE IUKIJIOAIKaHOB.

Ankenbl. ['omonoruueckuil psj ankeHoB, obOmas (Gopmyna, HOMEHKJIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKEHOB, SpZ-FI/IﬁpI/IILI/BaLII/IH aTOMHBIX OpOHTajei yriepoja, 6-
u n-cBs3u. CTpyKTypHas U reoMerpuueckas (IiMc-TpaHc-) nsomepus. Puzndeckue cBONCTBA aKEHOB.
XUMHUYECKUE CBOWCTBA: PEAKLIMU MPHUCOETUHEHUS, 3aMEIEHUs B O-TIOJIOKEHHUE MPH JIBOMHOI CBs3H,
nojuMepu3anuu u okucienusd. [lpasuino MapkoBaukoBa. KauecTBeHHbIE peakIMy Ha ABOMHYIO CBS3b.



CriocoObl 1oJTy4eHHsl U IPUMEHEHUE ATKEHOB.

ATKagueHBl. Knaccudukanus AJIKaJJUECHOB (conpspkEHHBIE, U30JIMPOBAHHBIE,
Kymynuposaruvle). OCOOCHHOCTH SIICKTPOHHOTO CTPOCHHS M XHMHUYECKUX CBOMCTB COINPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsHkEHHBIX AUeHOB. CIIOCOOBI MOTyUYeHUS U
IIPUMEHEHHE AJIKaJUEHOB.

Anxunbl. ['omMonormueckuid psii aJKuHOB, oOmias (opmyna, HOMEHKJIATypa U H30MEpHsl.
DJNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AaJKMHOB, SP-TMOpUAM3ALNS aTOMHBIX
opOutaneii yriepona. @Du3MYECKHUE CBOWCTBA AaTKWHOB. XHMHYECKHE CBOWCTBA: PEAKIUU
IIPUCOCAVHEHNS, AUMEpPU3alMd U TpPUMEpHU3aLMH, OKHUCIEeHUA. KucioTHble CBONCTBAa aJIKHUHOB,
UMEIOIIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBeHHble peakluMu Ha TpPOHHYI0 CBsA3b. CrocoOsbl
MOJIyYEHHUs U IPUMEHEHUE AJIKUHOB.

Apomaruueckue YriaeBoJopoJsl (apeHsl). ['omosiorndeckuil psii apeHoB, obOmas ¢opmyia,
HOMEHKJIaTypa W H30MepHs. ODJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJbl OeH3o1a.
@dusnyeckue CBOICTBAa apeHOB. XHMHUYECKHE CBOWCTBa OEH30j1a W €ro TIOMOJIOIOB: peakLuu
3aMelIeHUs] B OEH30JbHOM KOJIbLIE U YIJIEBOJOPOJHOM paguKaje, peakUuud PUCOEAUHEHHUS,
OKHCJICHHE ToMoJIoroB Oen3omna. [IperncraBieHre o0 OpHEHTHPYIOIIEM JACHCTBHHM 3aMECTHTENCH B
OCH30JIbHOM KOJIBIIE Ha IPUMEPE ATKWIBHBIX PaIUKaIoB, KAPOOKCHIIbHOW, THAPOKCHILHON, aMHHO- U
HUTPOTPYIIIbI, aTOMOB TrajoreHoB. OCOOEHHOCTH XMMHUYECKHUX CBOWMCTB ctupona. [lonmmepuszanus
crupoia. CriocoObl MosyuyeHus 1 IPUMEHEHNEe apOMaTHUECKUX YTI€BOAOPOIOB.

[Tpupoausiii ra3. [lonytHsle HedTsaHbIe ra3bl. HedTh 1 €€ npoucxoxaenue. KameHHsli yromis u
IpoAyKTHl ero nepepaboTku. CrocoObl nepepaboTKH HePTHU: NEeperoHkKa, KPeKUHr (TepMHUYECKui,
KaTaJIUTU4ecKui), pudopmuHr, nuponus. IIpoaykTsl mnepepaOOTKM HEPTH, HUX NIpPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXY pa3IMUHBIMU KJIACCAMHU YIIJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE IraJoreHIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakiuu 3amenienus rajoreHa
Ha FUAPOKCOTPYIIY, HUTPOTPYIIy, IMAHOTPYIIy, aMUHOrpynmy. /leficTBie Ha rajJloreHIponu3BOIHbIE
BOJHOI'O U CIIMPTOBOTO pacTBopa IEnouu. B3aumonelicTBrue AUranoreHaJIkaHoOB ¢ MarHueM U IIMHKOM.
[lonssTiE O  METAUIOOPraHMYECKHUX  COCIMHEHUsAX. Vcmonp3oBaHME — TaJOr€HIPOU3BOJHBIX
YTJIEBOIOPO/IOB B OBITY, TEXHUKE M IPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

OKclepUMEeHTabHbIE METOJIbl U3YUEHHsI BEIIECTB M WX MpEeBpallleHuil: n3yueHue Gu3nyeckux
CBOWCTB YIJIEBOJOPOJOB (PAacTBOPUMOCTH), KAUECTBEHHBIX PEAKIMH YIIIEBOJOPOJIOB pa3IMYHBIX
KjaccoB (oOecuBeuMBaHWe OpPOMHOM WM HMOJHOM BOJBI, pacTBOpa II€pMaHraHatra KaJus,
B3aUMOJICHCTBHE alleTWJIeHa ¢ aMMHA4YHbIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOE
oOHapyXeHHE yriepoja 1 BOJOpO/ia B OpraHU4YEeCKUX BELIECTBaX, OJy4yEeHUE ITUIIEHA U U3yUYEHHUE €T
CBOMCTB, 03HaKOMJIeHHE ¢ KoyuekuuaMu «Hedpts» u «Yromp», ¢ oOpa3namu 1miactMacc, KaydyKoB U
PE3UHBI, MOJEIUPOBAHKUE MOJIEKYJI YIJIEBOAOPOIOB U raJIOr€HIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeMHEeHHS.

[IpenensHble 0OHOATOMHBIE CUPTHL. CTpoeHHe MOJEKy (Ha MpUMepe METaHoJIa U 3TAaHOJA).
['omonornueckmii psig, obmast Gpopmyna, u3oMepus, HOMEHKIaTypa U kinaccudukamnus. Ousndeckue
CBOMCTBA MPEJENIbHBIX OJHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBS3M MEXKIYy MOJEKYJIaM{ CIIUPTOB.
XUMUYECKHE CBOMCTBA: peaklUMH 3aMelleHus, JAETUApaTalii, OKHUCIEHHUS, B3aUMOJEUCTBHE C
OpPraHMYECKMMHU U HEOpPraHWYeCKUMU KucioTamu. KaduecTBeHHas peakiusi Ha OJHOATOMHbBIE CIUPTHI.
JlelicTBUe 3TaHONla M METAaHOJIA HA OpraHu3M uyesoBeka. CrocoObl MOJMY4YEeHUS W IMPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Tpoctbie >gupel, HOMeHKIaTypa U uzomepusi. OcobeHHOCTH (UBNYECKHX U XMMHUYECKHX



CBOMCTB.

MHOroaToMHbIE€ CHUPTHI — STUJICHIVIMKOJIb U TIUIeprH. PU3ndeckue 1 XUMUYEeCKUEe CBOMCTRA!
peaKuuu 3aMellleHus, B3aHUMOJCICTBHE C OpPraHMYEeCKMMHU M HEOPraHWYECKUMHU KHCIOTaMH,
KauecTBEHHas peakiusi Ha MHOroaroMHble crnupThl. IIpeicraBieHue o MexaHH3ME peakiui
HykseopuiIbHOro 3amenieHus. JlelictBue Ha opranu3M denoBeka. CrocoObl MOyuYeHus: U IPUMEHEHUE
MHOT'O2TOMHBIX CIIUPTOB.

@®enon. CTpoeHHE MOJIEKYJBbI, B3aMMHOE BIHMSHHE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
dusnueckue cBorcTBa GpeHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (eHosa. KauecTBEHHBIE peakuu
Ha ¢enon. Tokxcuunocts  (denoma. CrmocoObl  TONyYeHHUS W OpPUMEHEHHe  (eHoua.
®denondopmanbIeruiHas cMoa.

KapOoHunbHble cCOeTUHEHUS — alIbJETUIbl U KETOHBI. DJIEKTPOHHOE CTpOeHHE KapOOHMIbHOM
rpynnsl.  ['omonoruueckue psiibl  aidbAeTUIOB U KETOHOB, oOmas ¢opMyna, H30MEpUs U
HOMeHKIaTypa. dusnueckre CBONCTBA allbJIETUI0B U KETOHOB. XMMHUYECKHE CBOMCTBA allbJIETUIOB U
KETOHOB: peakuuu npucoenuHeHns. OKUCIEHUE ajbIeruI0B, KaYeCTBEHHBIC PEaKIMi Ha allbICTH/IbI.
CriocoObI MosTy4eHHs 1 TPUMEHEHHUE albJACTHIOB U KETOHOB.

OnHOOCHOBHBIE IIpe/eibHble KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH CTPOEHUS MOJEKYJI
KapOOHOBBIX KHCJIOT. M3omepus u HOMeHkiaTypa. @DPu3nueckue CBOWCTBA OJHOOCHOBHBIX
MpeebHBIX KapOOHOBBIX KHCIOT. BOMOpOIHBIE CBSI3M MEXKAY MOJICKYJIaMH KapOOHOBBIX KHCIOT.
XUMHUYECKHUE CBONCTBA: KHCIOTHBIE CBOMCTBa, peakius HTepuUKalUU, peakluud C YydacTUeM
yIIEBOJIOPOAHOrO paaukana. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [IoHATHE O TPOU3BOTHBIX
KapOOHOBBIX KHUCJIOT — CIIOKHBIX 3(upax. MHOroobpasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOICTB
HENpeleNnbHBIX U apoOMaTHYeCKUX  KapOOHOBBIX  KHUCJIOT,  JUKapOOHOBBIX KHCJIOT,
THJIPOKCUKApOOHOBBIX KUCIOT. IIpencraBureny BBHICIIMX KapOOHOBBIX KHCJIOT: CTEapHHOBAS,
MAIIBMUTHHOBAS, OJICMHOBAS, JIUHONEBAS, JUHONEH06as1 KUCTAOTHL. CIIOCOOBI MOIydeHHs U IPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxnsie 2¢upsl. ['omonoruyeckuii psa, obmas ¢opMyna, H30MEpHsS W HOMEHKIATYpA.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUAPOIIN3 B KUCIIOW U IIETOYHOU Cpee.

XKupsr. CrpoeHue, (Qpu3MUecKue M XMMUYECKHE CBOWCTBA KUPOB: THAPOIM3 B KHUCIOH H
menoyHoi cpege. OcoOEHHOCTH CBOWCTB JKHMPOB, COJIEPXKAILUX OCTAaTKH HENpPeNeNbHbIX MKHUPHBIX
KucaoT. JKupsl B mpupoze.

MpI1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOIIIEE JICHCTBHE.

OO6mass  xapakrtepuctuka yrieBojoB. Kiaccudukamuss yrineBogoB  (MOHO-, 1u- U
nonucaxapuasl). MoHOcaxapuabl: TJIOK03a, (PYKTO3a, Trajmakro3a, puboza, Ae30kcupubosa.
dusnueckue CBOWCTBA U HaXokJeHHWe B mpupone. PotocuHTe3. XMMHUYECKHE CBOICTBA TIIIOKO3BI:
peaKkIMM C Y4acTHEM CIUPTOBBIX U AIBJETUAHON TPYyMI, CIMPTOBOE U MOJOYHOKHCIOE OpoXeHHe.
[IpuMeHeHMEe TIIIOKO3bI, €€ 3HAYeHHE B JKU3HENESITEIbHOCTH opraHusma. [lucaxapuabl: caxaposa,
MaJbTO3a M JIakTo3a. BoccTaHaBnuBaromMe W HEBOCCTaHABIMBAIOIIME JHcaxapuabl. [ uaposius
mucaxapuioB. HaxoxaeHune B mpupoie W npuMeHeHHe. [lommcaxapuisl: Kpaxmani, TIIMKOT€H |
nemtrono3a. CTpoeHne MakpOMOJIEKYJT Kpaxmalla, TIIMKOT€Ha M IeJUTIN03bl. DU3ndeckne CBONCTBA
KpaxMayia W [EJUTF0JIO3bl. XUMHUYECKHE CBOMCTBA Kpaxmala: THUAPOJU3, KadeCTBEHHAs PEaKIus C
nooM. XMMHUYECKHE CBOWCTBA LEJUTIONO3bI: THAPOIN3, Tody4YeHne d(hupoB 1emnono3sl. [lorstre 06
HCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIENK).

OKclepUMEHTAbHbIE METOJbl H3YYEHHUs BEIIeCTB W WX NPEBpallleHHH: PpacTBOPUMOCTb
Pa3IUYHBIX CIIUPTOB B BOJE, B3aUMOJECHCTBUE ATAHONA C HATPHEM, OKHCIIEHHE 3TUJIOBOTO CIIUPTA B
aNBJICTU/T Ha PAaCKaJICHHOW MEIHOM MPOBOJIOKE, OKHUCICHHWE 3THUIIOBOTO CHUPTA JTUXPOMATOM KaJIHs



(BOBMOXKHO HCIMOJBb30BaHUE BUIEOMATEpUATIOB), KaueCTBEHHbIE peakUMM Ha alpIeruispl  (c
ruapokcugom muammuacepedpa(l) u ruapoxcuaom menu(ll)), peakius riammepuHa ¢ THAPOKCHIOM
meau(Il), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJIEHCTBUE PACTBOpA IIIOKO3BI C
ruapokcunoM Menu(Il), B3aumopaeiicTBue kpaxmasia ¢ HOJ0M, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10
teMaM «CnupTsl U GpeHonbl», «KapOoHoBbIe KUCTOTHI. CII0KHBIE Y3PUPB».

A3oTcoepaxaliue OpraHnvecKue coeInHeHus.

AMUHBI — OpraHu4ecKre MPor3BoIHbIC aMmmuaka. Kiaccupukamnus aMuHOB: anudaTHIecKue 1
apoMaTHYeCKHEe; TEPBUYHBIC, BTOPUYHBIE W TpeTuuyHble. CTpoeHHe Moyiekysd, obmas Qopmyra,
HU30MepHsi, HOMEHKJIATypa U (PU3MUecKue CBOMCTBA. XUMHUYECKOE CBOWCTBA aH(PATHUECKUX aMHHOB:
OCHOBHBIE€ CBOICTBA, aJKWJIMPOBAaHUE, B3aUMOJCHCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOM KHUCIOTOM.
Conm aKuIIaMMOHHSL.

AHWINH — TNpeACTaBUTEIb aMHUHOB apoMaTuyeckoro psna. Crpoenue aHuiauHa. B3anmHoe
BIUSIHUE TPYII aTOMOB B MoJieKyjle aHuiauHa. OCOOEHHOCTH XHUMHUYECKHX CBOMCTB AaHHJIMHA.
KauectBennsle peaknuu Ha aHWIMH. CIIOCOOBI TIONyYeHUS W MPUMEHEHHE aln()aTHICCKUX aMUHOB.
[TonyuyeHne aHuIMHA U3 HUTPOOEH30]1a.

AmuHokuciaotel. Homenknarypa u uszomepus. OTaenbHbIE NMPEICTABUTEIN 0O-aMHUHOKHUCIIOT:
MIMUWH, ajlaHuH. PU3MYECKHE CBOWCTBA aMHHOKHUCIIOT. XMMHUYECKHE CBOWCTBA AMUHOKHCIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCIMHECHHM, PEeaKlus MOJHUKOHJCHCAIUHU, OOpa30BaHHUE NENTHUAHOU
cBA3U. bruonoruyeckoe 3HayeHuE aMUHOKUCIOT. CUHTE3 U THAPOJIA3 HENTHIOB.

benku kak npupoansie moauMepsl. [lepBuuHas, BTOpUYHAs U TpPETUYHAS CTPYKTypa OEIKOB.
XUMHUYECKUE CBOWCTBA OETTKOB: THIPOJIN3, IHATYpaIlHsl, KAUeCTBEHHBIE PEaKIMK Ha OeJIKu.

DKCIepuMEHTaIbHbIE METOAbl U3YUCHHS BEIICCTB M MX MPEBPAILCHUI: pacTBOPEHHE OEIKOB B
BOZIE, JIeHATypamus OCIIKOB TMpW HArpeBaHWM, [BETHHIC peaknmuu Ha OCJIKH, peleHue
AKCIIEPUMEHTAIIBHBIX 33J1a4 110 TeMaM «A30TCOJEPKAIINE OPTAHNYECKUE COCTMHEHUS» U
«Pacro3HaBaHue OpraHuyeCcKuX COCIUHEHUI.

BrbicokomosieKy/JISIpHBIE COeTMHEHUS.

OCHOBHBIE TIOHSATHS XHUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHUN: MOHOMEp, IOJIUMEp,
CTPYKTYPHO€ 3BEHO, CTENEHb MOJUMEPHU3ALNH, CPEIHSAS MOJIeKyJsapHas Mmacca. OCHOBHBIE METO]IbI
CHUHTE3a BICOKOMOJIEKYJISIPHBIX COEIUHEHUIN — MIOJMMEPHU3ALINS U MTOJTUKOHACHC AL

[Tomumepnple maTepuanbl. [lmacTtmaccel (MOJMATUIICH, TOJMINPONIIICH, TMOJTUBUHUIXIOPHI,
MOJINCTUPOJI, TOIMMETUIMETAKPUIIAT, MOJUKapOOHAThl, MNOJUATHIEHTepedTanar). YTunusauus u
nepepaboTKa MIacTUKa.

DnacToMephl:  HATypallbHBIM  KaydyK, CHHTETHYECKHME  Kayuyku  (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalbHbIE (XJIOMOK, IIEPCTh, WIENK), HMCKYCCTBEHHBIC (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHe (KalpoH U JIaBCcaH ).

[Tomumepsl crienranbHOTO HazHauYeHWs (TeIIOH, KEBIIAp, AJIEKTPOMPOBOISIINE IMOJIHMEPHI,
OuopasinaraemMbie IOJTUMEPBI).

DKCIepUMEHTaIbHBIE METO/IBl M3YyYEHUS BEIIECTB M WX IMPEBPAIICHHUI: O3HAKOMJICHHE C
oOpa3raMi  TPHUPOJHBIX M  HMCKYCCTBEHHBIX  BOJIOKOH, IIIACTMAacC, KaydyKOB, peIICHHE
AKCIEPUMEHTANIbHBIX 3371a4 110 Teme «Pacro3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnrie 3amagmn.

Haxoxaenrne MonexynspHOW (OpMyNIbI OpraHMYEeCKOro COSAMHEHHsI MO MAacCOBBIM JOJISM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXICHUE MOJICKYJISIPHON (OPMYIBl OPraHUYECKOTO
COCIMHEHHS 0 Macce (00bEMY) MPOTYKTOB CropaHus, MO KOJIMYECTBY BemecTBa (Macce, 00bEMY)



IIPOAYKTOB PEAKLIUU U/UIM UCXOIHBIX BELIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POPMYJIIBI OPraHMYECcKOro
BEIIIECTBA HA OCHOBE €r0 XMMUYECKUX CBOWCTB MM CIIOCOOOB MOJIyUEHHs, ONpEAeTIeHUE O BBIX0/1a
IIPOYKTA PEAKLIUH OT TEOPETUYECKH BO3MOKHOTO.

MexmpeameTHbIe CBS3U.

Peanuzanus MeXnpeaMETHBIX CBsi3eil MpH M3yueHHH opranndyeckod xumuu B 10 kmacce
OCYILECTBIISICTCSA Yepe3 UCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITUMN, TaK U MOHATHH,
IIPUHATBIX B OTAEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01e ecTecCTBEHHO-HAyUHbIE MOHATH: SBJIEHUE, HAYy4YHbIM (akKT, rMIOTe3a, TEOPHUs, 3aKOH,
aHaJIn3, CUHTE3, KIaccu(uKarys, HabIoieHHe, U3MEpEeHHe, SKCIIEPUMEHT, MO/IENb, MOJICINPOBAHUE.

®dusuka: Marepus, aToM, NIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTUYECKUN ypOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NYeCKne BeINYHUHBI, €AMHULIBI U3MEPEHNU,
CKOPOCTb, DJHEPI'Hsl, Macca.

buonorus: kierka, OpraHusM, 3KOCHCTeMa, Ouocdepa, MeTadboIM3M, HaClIEACTBEHHOCTD,
aBTOTPOGHBIN U TeTEPOTPODHBIN THIT TUTAHUS, OpokeHUe, (POTOCHHTES, JbIXaHUE, OCIKU, YTICBOIHI,
KHUPBI, HYKJICUHOBBIE KUCIIOTHI, (DEPMEHTHI.

['eorpadus: nosae3Hble HCKOMAeMbIe, TOILIUBO.

TexHosorus: NUINEBbIE NMPOAYKTHI, OCHOBBI PALMOHAIBHOIO IUTaHUS, MOIOIIME CPEACTBaA,
MaTEepUasbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KJIIACC

OBILIASA U HEOPTAHUYECKAS XUMUA

TeopeTuvyeckue OCHOBbI XUMHH.

Atom. CoctaB aToMHBIX fjep. XUMHUYECKUU aneMeHT. M3otonbl. CTpoeHue 3JIEKTPOHHBIX
000JI0YeK aTOMOB, KBAaHTOBBIC YHCJIA. DHEPTETUUCCKUE YPOBHU M IMOAYPOBHU. ATOMHBIC OpOHTAIIH.
Knaccudukaius XUMHYECKUX DJIEMEHTOB (s-, P-, d-, f-ajmementsl). Pacnpenenenue 3aeKTPOHOB IO
ATOMHBIM OpOHUTAISAM. DJEKTPOHHBIE KOH(QUTYpallid aTOMOB JJIEMEHTOB IEPBOrO—4ETBEPTOTO
MEepPUOJIOB B OCHOBHOM M BO30YKIEHHOM COCTOSHUHM, DJIEKTPOHHBIE KOH(MUTYpallii HOHOB.
DNEeKTpOOTPULIATETbHOCTD.

Ilepuoanueckuii 3akoH U [lepuoauueckas cucrema xumMudeckux ssmemeHToB [[.1. Menneneesa.
CBsi3b epUOANYECKOro 3aKoHa U Ilepronyeckoi CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHUMHYECKHUX 3JEMEHTOB H
00pa3zyeMbIX HMH IIPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U eproaM. 3HaY€HHUE MePUOIUIECKOTO
3akoHa /.M. Menneneena.

XumHuueckasi CBA3b. BHIBI XMMHUYECKOW CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJINYECKas.
Mexanu3mbl 00pa3oBaHUsl KOBAJCHTHON CBSI3M: OOMEHHBIH U JOHOPHO-AaKIIEITOPHBIA. DHEprust u
nuHa cBs3u. [lomsipHOCTh, HAIPABIEHHOCTh M HACHIIAEMOCTh KOBAJIEHTHOM CBSI3U. KpaTHbie CBSI3H.
Bonoponnas cBa3p. MexMOIIEKyIIpHbIE B3aUMOJAEHCTBHSI.

BajieHTHOCTPh M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYPbI MOJIEKYJ C
HX TEOMETPUYECKUM CTPOCHHEM (Ha IPUMEPE COSTMHEHUN PJIEMEHTOB BTOPOTO MIEPHO/IA).

[IpencraBienne 0  KOMIUIEKCHBIX  coequHeHMsix. (CocTaB  KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTenb, JUTAaHIAbl. 3HAuUe€HHWE KOMIUICKCHBIX  coeAauHeHuil. [loHstHe o
KOOPJAMHALIMOHHOW XUMUH.

BemecTtBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUA. THUIBI KPUCTAINYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BELLIECTB.



[lonsiTne o mucnepcHelx cucreMmax. VcrtuHHble pacTtBOpbl. lIpencraBiieHne O KOJUTOMIHBIX
pactBopax. CriocoObl BBIpaKEHHUS KOHLIEHTPAIIMM PAaCTBOPOB: MaccoBas JOJIA BEIECTBA B PAaCTBOPE,
MoJispHas ~ KOHUEeHTpauus. HacelllleHHble M HEHACBHIIEHHBIE  PacTBOPbI, PacCTBOPUMOCTD.
Kpucramnoruaparst.

Knaccupukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHMX BEINECTB. TpUBHAIbHBIC HAa3BaHUS
OTJENbHBIX NIPEACTaBUTEIEN HEOPraHNUYECKUX BELIECTB.

Knaccudukanuss XUMAYECKUX pEaklUid B HEOPraHWYECKOW W OpPraHWYECKON XMMHH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHHs M NPEBPAILCHUS SHEPruy IPU XUMHYECKHUX
peakmusx. TeruoBbie 3hHeKThl XUMHUECKUX peakunil. TepMOXUMHYECKUE YpaBHEHHS.

CKOpOCTh XMMHUYECKON peakiuu, e€ 3aBHCHUMOCTh OT pa3iuyHbIX (hakTopoB. ['oMOreHHBIE U
reTeporeHHsle peakuuu. Katainus u kataau3aTopsl.

OObparumMble 1 HeoOpaTUMbIe peakiuu. XHMHUYECKOoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecusl. DaKTOPBI, BIUSIOLIME HA TOJIOKEHUE XUMUYECKOTO PABHOBECUS: TEMIIEpATypa, 1aBJICHHUE
Y KOHLIEHTpAlMU BELIECTB, y4acTBYIOMHUX B peakuuu. [Ipunuun Jle Hlarense.

OnekTponauTrueckas naucconnanus. CUIbHbIE U c1a0ble 3eKTpoauThl. CTeneHb TUCCOLHALINU.
Cpena BOAHBIX pPACTBOPOB: KHCIOTHAs, HEWTpaibHas, mieno4yHas. Bomopoassiii mokaszarens (PH)
pactBopa. ['maponus coseli. Peakiuu noHHoro ooMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. CreneHb  okucineHud. OKuciauTenbs U
BOCCTaHOBUTENb. [Ipomeccel OKHMCIEHHs M BOCCTAaHOBIICHMs. BakHellune OKHCINUTENU W
BOCCTaHOBUTENIHU. MeTO/1 37IEKTPOHHOT0 OanaHca. DJIEKTPOIU3 pacTBOPOB U PACIlJIaBOB BEIIECTB.

OKCHepUMEHTAJIbHBIE METObl U3YUEHHUS BEILIECTB U UX MPEBPAILEHUI: pa3I0kKEHHE IEPOKCUIA
BOJIOpOJa B MPHUCYTCTBUM KAaTajlM3aToOpa, MOJEIHN KPUCTAUIMUYECKUX PEIIETOK, MPOBEICHUE PEaKIUil
MOHHOTO OOMEHa, OMpeleleHHe CPellbl PacCTBOPOB C IMOMOIIbIO HHAMKATOPOB, U3YYECHUE BIUSHUS
pa3auyYHbIX ()aKTOPOB HA CKOPOCTh XMMHUYECKOM peaklliy U MOJI0KEHHE XMMHUYECKOTO PABHOBECHSI.

Heopranuueckasi xummusl.

ITonoxenne HemerauioB B llepuonnueckoir cucreMe XuMHUYecKux dnemeHToB .M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUS X aTOMOB. DU3HUECKUE CBOMCTBA HEMETAIJIOB. AJUIOTPOIUS
HEMETaJUIOB (Ha IpUMeEpPe KUCIopoaa, cepsl, hochopa u yriieponaa).

Bonopon. Ilonydyenue, ¢usndeckue M XUMHUECKHE CBOWCTBA: pPEAKLUU C METAUIAaMH U
HEMeTaJlJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ mapuabl. TOMIMBHBIE 371EMEHTHI.

["anorensl. HaxoxneHue B mpupoje, crnocoObl MONy4eHUs, (U3MUECKHEe U XHUMHUYECKHe
cBoirictBa. ['anmoreHoBomopoabl. BaxkHeilmme KUCIOPOICOAEpKAIIUE COCIUHEHUS TaJOrE€HOB.
JlabGopaTopHble U MPOMBIIIJIEHHBIE CIIOCOOBI MOMY4YEHMs TajJoreHoB. lIprMeHeHue rajoreHoB U HX
COCIMHEHHU.

Kucnopon, o3on. JlaGopaTopHble W TNPOMBIIUIEHHBIE CHOCOOBI TMOJIYYEHHUS KHUCIOPOAA.
dusndyecKknue U XMMUUYECKUE CBOWCTBA U IPUMEHEHHUE KUCIOPOAA U 030HA. OKCUIBI U TEPOKCHIBL.

Cepa. Haxoxnenue B mpupojie, CrocoObl MoiydeHus, GU3N4eckue U XUMHUECKUE CBOWMCTBA.
CepoBognopon, cynbduasl. Oxcun cepri(IV), okcun cepri(VI). CepHucras u cepHasi KUCIOTBI U HX
coi. OCOOEHHOCTH CBOMCTB cepHOM KHCIOTHL. [IpuMeHeHne cepsl 1 €€ coeAMHEHUH.

A3zor. Haxoxzaenue B npupoje, crocoObl MmoiydeHus, Gpu3nyeckue U XUMUYECKHUEe CBOMCTBA.
Amvmuak, HUTpUIel. OKCHUIBI a30Ta. A30THCTAs M a30THAS KUCIOTH U UX coiu. OCOOCHHOCTH CBOMCTB
a30THOM KUCIOTHL. [IpMeHeHre a30Ta U ero COeAMHEHU. A30THbBIE yIOOpeHHUs.

®docdop. Haxoxnenue B mpupoje, cnocoObl ModyyeHus, GU3NUYecKue 1 XUMUYECKHE CBOMCTRA.
®ochunst u pochun. Oxcuasl pochopa, pochopHas kucnora u e€ conu. Ilpumenenne pocpopa u ero
coequHeHnil. @ocopHble yI0OpeHHUs.



VYrnepon, HaxoxkAeHUEe B npupoje. AmtoTponHbie Moaudukanuu. Ouznyeckue U XUMHYECKHE
CBOWCTBa MPOCTHIX BEIIECTB, 00pazoBaHHbIX yriepoaoMm. Oxcun yranepoaa(ll), okenn yriepoma(IV),
YJrOoJIbHAasE KHUCJIOTa M €€ CcoNu. AKTHBUPOBAaHHBIA yroyb, ancopoums. @Dymnepensl, rpades,
yriaepoaHsle HaHOTpyOku. IIpuMeHeHHe MpOCTBIX BeEUIeCTB, OOPa30BaHHBIX YIJIEPOIOM, U €ro
COCIMHECHUM.

Kpemuuii. Haxoxpenue B mpupojae, CHocoObl MONydeHHs, (U3NYECKHE W XHMHUYECKHE
cBoiictBa. Okcua kpemuusi(IV), kpemHueBass kuciora, cuwivkarhl. [IpruMeHeHHE KpeMHHUSI U €ro
coequHeHunil. CTeKI10, €ro NoJlyueHue, BUJIbI CTEKIIA.

[Tonoxenne meramnioB B Ileprognueckoll cUCTeMe XHMHYECKHUX 3JeMeHTOB. OcoOeHHOCTH
CTpOCHHS DJIEKTPOHHBIX 000JI04eK aToMoB MeTayioB. OOmue Qu3myeckre CBOWCTBA METAJLIOB.
[Ipumenenue MeTaioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEKTPOXUMHUYECKUI sl HanpsbKeHUH MetauioB. OOmue crnocoObl MOJIyYeHHsS METaJJIOB:
TUAPOMETALUIYPIUs, HUPOMETAJUTYpPIus, 3ieKTpoMeTanyprus. IloHATHE O KOpPpO3MM METalIOB.
Crioco0pl 3a1UThl OT KOPPO3UH.

O6mass xapaktepuctuka wmetauioB |A-rpynnsl  [lepuonnyeckoil CHUCTEMBI XUMHYECKHX
aneMmeHToB. Hartpuil m kanuii: nonydyenue, (pusmyeckue M XUMHUYECKUE CBOICTBA, NpPHUMEHEHUE
IIPOCTBHIX BEUIECTB U UX COCIUHEHUN.

Ob6mas xapakrepuctuka MmetamioB |lIA-rpymmer Ilepuoanyeckoil cucTeMbl XUMHYECKHX
3eMEeHTOB. Maruuii u Kanmpluil: mojydeHue, (U3HUECKUEe U XMMUYECKUE CBOWCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX coenHeHnH. JKECTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUS.

ANIOMHHHI: TIONy4eHHEe, (U3NYECKHEe W XHMHUYECKHE CBOWCTBA, NPUMEHEHHE IPOCTOTO
BEIIECTBA M €ro COeAMHEHWi. AMQOTEepHbIE CBOICTBa OKCHIAa ¥ THAPOKCHIA ATIOMHHUS,
TUAPOKCOKOMILUIEKCHI aJJFOMUHMS.

OO61as xapakTepucTuka MeTauioB nodounslx noArpymni (b-rpynm) Ilepuoguueckoii cucrembl
XUMHUYECKUX HIIEMEHTOB.

@usznyeckue M XMMHUYECKHE CBOMCTBA XpOMa M €ro coeguHeHuil. OKCHIBI M THAPOKCUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). XpomaTrel U AUXpPOMATBl, HUX OKUCIUTEIbHBIE CBONCTBA.
ITony4yenue u npuMEeHEHUE XpoMa.

Pu3nyecKne 1 XUMUYECKUE CBOMCTBA MapraHiia U ero cCoeMHeHuil. Baxknenime coeqmHeHns
mapranua(ll), wmapranna(IV), wmapranna(VI) wu wmaprannma(VII). Ilepmanranat xamus, ero
OKHCIIUTENIbHBIE CBOMCTBA.

®usnyeckue U XMMHUYECKHE CBOMCTBA jkeje3a U ero coequHeHuil. OKcuabl, TUIPOKCUIBI U
conu xene3a(ll) u sxenesa(Ill). [TonmyueHne u npuMeHeHue *Kee3a U ero CIJIaBoOB.

®dusnueckue U XUMHUYECKHE CBOMCTBA MeIM U €€ coenuHeHui. IlonmydeHue u npuMeHeHue
MEIU U €€ COCTUHEHUN.

[{uHk: mosnyuyeHue, pU3NUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTepHbIe CBOMCTBA OKCHJIA U
THAPOKCH/IA INHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne IMHKA U €ro COeTMHEHUH.

OKCHepUMEHTAIbHbIE METOJbl M3YUEHHUS BEIIECTB U MX IpEBpallleHUui: H3ydeHue oOpasIoB
HEMETaJIOB, TOpeHHue cepbl, Qocdopa, sxene3a, MarHUsS B KUCIOPOJAE, H3YYCHHE KOJUICKLIUU
«Metaibl M CIUIaBbD», B3aUMOJCHMCTBUE WICIOYHBIX M IIEJIOYHO3EMENIBHBIX METaUIOB C BOJOH
(BO3MOKHO HCIIOJIBb30BaHUE BUAEOMATEPUAIOB), B3aUMOJECHCTBUE I[MHKA U JKejle3a C pPacTBOPaMU
KHCJIOT ¥ IIEJI0YEH, KaueCTBCHHBIE pEaKklMU Ha HEOPraHMYECKUE aHUOHBI, KAaTHOH BOJOpOAA H
KaTUOHBl METAJUIOB, B3aUMOJEHUCTBUE THIPOKCUIOB AIIOMUHUA U LUHKA C PaCTBOPAMH KHUCIOT U
LIeJIoueH, pelIeHnEe 3KCIEPUMEHTAIBHBIX 3a1a4 1o TemaMm «l'ajmorensl», «Cepa U €€ COeIMHEHUN»,
«A30T u (dochop m ux coemuHeHHs», «MeTaubl TIABHBIX MOATpymnm», «MeTamuibl MOOOYHBIX



HOJrPYIID.

XuMHSA U )KU3Hb.

Ponp xuMum B oOecrieuyeHMM YCTOMUMBOrO pa3BUTHS 4yesioBedecTBa. lIoHsATHE O HaydHBIX
METOAAX IO3HAaHUS M METOJOJIOTMM HAay4dyHOro ucciefoBaHus. HayuHble NpHUHIUIBI OpraHU3alUU
XUMHUYECKOr0 MpOM3BOJACTBA. [IpOMbIlUIEHHBIE CIOCOOBI MOJYYEHHsS BaXKHEMIIMX BeUIeCTB (Ha
IIpUMepe NPOM3BOJCTBA aMMHaKa, CEpPHOM KHUCJIOThI, MeTaHoia). I[IpoMblluieHHBIE CHOCOOBI
IIOJIy4Y€HHUSI METAJUIOB U CIUIABOB. XUMHUUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH CPelbl U €ro IMOCIEACTBUS.
Posb xumun B 00ecTIeYeHUN SHEPTeTUIECKON OE30IMaCHOCTH.

XuMusg U 370poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. IlpaBmiia  umcnosbp3oBaHUs
JIEKapCTBEHHBIX IpenapaToB. Pojab XMMHUY B pa3BUTUU MEJULIMHBI.

XuUMHS NHIIU: OCHOBHbIE KOMIIOHEHTHI, IHILEBble J00aBKu. Poib Xumum B obecrneyeHUn
MUILEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepHsle cpeinctBa. beitoBas xumus. IlpaBuna ©e3omacHOro
WCTIOJIb30BAHUS TIPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHON YKHU3HH.

XUMUS B CTPOUTEIBCTBE: BaXKHENIIINE CTPOUTENIbHBIE MaTepHabl (LIEMEHT, OETOH).

XuMHS B CENIbCKOM X03s1iicTBe. OpraHn4ecKkre 1 MUHEpaJIbHbIE y100pEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMmuka. Marepuaibl ais
3JIeKTpOoHUKHU. HaHoTeXHOI0rUH.

Pacuérneble 3anaun.

Pacuérer: Maccel BemecTBa miM 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYaCTBYIOLIMX B pEaKLMU BEUIECTB, Macchl (00bEMA, KOJIMYECTBA BELIECTBA)
IIPOJYKTOB PEaKLIUU, €CIM OJJHO U3 BELIECTB UMEET IPUMECH, Macchl (00bEMa, KOJIMUYECTBA BELIECTBA)
IIPOJYKTA PEAKLUH, €CIIM OJHO M3 BEUIECTB JAHO B BHUJIE PACTBOPA C ONPEACIEHHOW MAacCOBOM J0JEN
PacTBOPEHHOIO BELIECTBA, MACCOBOM JIOJM M MOJISIPHOM KOHLEHTpAlMM BELIECTBAa B pacTBOpPE, JOJIH
BBIX0/1a POJIYKTA PEAKLUU OT TEOPETHUECKU BO3MOXKHOTO.

Me:xnpeaMeTHBIE CBS3H.

Peanu3zanus MexIpenMeTHBIX CBsi3ed NMpU U3y4eHHM oOlIel M HeopraHMueckod xumuu B 11
KJIACCE OCYILECTBISIETCSl Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX MOHSITHH, Tak U
MOHATHUH, IPUHATHIX B OTJEJIBHBIX MPEIMETaX €CTECTBEHHO-HAyYHOIO IIUKIIA.

OO01e ecTecTBEHHO-HAyUHBIE MOHATH: SBJIEHHUE, HAy4dHbIN (DakT, TUMOTe3a, TEOPHUs, 3aKOH,
aHaJM3, CUHTE3, Kiaccu(uKalus, NepruoJUUHOCT, HAOIIOIEHHE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®dusmka: Marepus, MUKPOMHP, MAKPOMUP, aTOM, BJIEKTPOH, MMPOTOH, HEUTPOH, MOH, U30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYyJIa, SHEPreTUYEeCKHl YpOBEHb, BELIECTBO, TeNO, OOBEM, arperatHoe
COCTOSIHME BEIECTBA, MJCANbHBIA Ta3, (pU3NUECKHE BEIUYMHBI, E€IUHUIBI HU3MEPEHHS, CKOPOCTb,
SHEprus, Macca.

buonorus: kmerka, opraHm3M, OKocucTema, Ouocdepa, MeTaboIMU3M, MaKpo- U
MHUKPORJIEMEHTBI, O€JNKH, JKHUPBI, YIJIEBOJAbI, HYKJICHMHOBBIE KHCIOTHI, (EPMEHTbI, TOPMOHBHI,
KpyroBOpOT BEUIECTB U ITOTOK HEPTUU B IKOCUCTEMAX.

['eorpacdusi: MuHepanbl, TOpHBIE TOPOJbI, TMOJE3HBIE HCKOMAaeMble, TOIUIUBO, PECYPCHI.
TexHoNOrHs: XUMUYECKasi IPOMBIIIEHHOCTh, METAILTYPIusi, CTPOUTEIbHbIE MaTepHallbl,
CEJIbCKOXO3SICTBEHHOE  TMPOM3BOJACTBO,  MUIIEBas  MPOMBIIIJICHHOCTh,  (papMaleBTHUECKast
MPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IIPEnapaTroB, MPOU3BOJCTBO KOHCTPYKLHOHHBIX

MaTepUasoB, 3JEKTPOHHAS IPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUU
HA YIVIYBJIEHHOM YPOBHE CPEJHEI'O OBIIHEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTCTBHM C CUCTEMHO-IESTEILHOCTHBIM MOJIX0JIOM B CTPYKTYpPE JINYHOCTHBIX PE3YIbTaTOB
OCBOGHUS MpeaMeTra «XHMHs» Ha yYPOBHE CPEIHEro oO0IIero oOpa3oBaHMs BBIICICHBI CIEAYIONINE
COCTABJISIOIINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKON Ipask/IaHCKOM MJIEHTUYHOCTH; TOTOBHOCTD K
CaMOpa3BUTHIO, CAMOCTOSITETIHBHOCTH M CAMOOTIPEICIICHUIO; HATMINE MOTHBAIIUK K 00yYEHHIO; TOTOBHOCTh
U CIOCOOHOCTh O0YYArOIIMUXCsl PyKOBOJCTBOBATHCS MPUHSATHIMU B OOIIECTBE MPAaBUIAMU U HOPMaMH
MOBE/ICHUS; HAJIMUKE MPABOCO3HAHMS, YKOJIOTUYECKON KYJIbTYpPbI; CTIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
KU3HEHHBIC TJIaHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHUSD» OTPaXat0T CPOPMUPOBAHHOCTD OIBITA
MO3HABATEIILHON U  MPAKTUYECKOM JIeATENbHOCTH OOy4yaroluMxcs B IpoIecce peanu3aluu
00pa3oBaTeNbHOMN JeSTEIbHOCTH.

JIM4HOCTHBIE PE3yIbTAaThl OCBOCHHUS MPEeaMETa «XUMUS OTPAKAIOT CHOPMUPOBAHHOCTD OTBITA
MMO3HABATEIBHON W  TPAKTHYECKOW JIEATEIHHOCTH OOYydYaIONMXCS B MPOIECCe pealiu3aiud
00pa3oBaTeNbHOM ACSITEILHOCTH, B TOM YHCIIC B YaCTH:

1) rpaskIaHCKOro BOCIHTAHHUS

0CO3HaHMsI 00yYarOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKEHUS K 3aKOHY
U IPaBOMOPSAKY;

MMPCACTaBIICHUA O COUHUAIBHBIX HOpMax W IIpaBUJIaX MCKIIMYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH JESATENbHOCTU MPU CO3JaHUHU YU4E€OHBIX MIPOEKTOB,
PCIICHUN y‘-I€6HBIX W ITO3HABATCIIbHBIX 3a/1a4, BBIITOJTHCHNHU XUMHUYCCKNX SKCIICPUMCEHTOB,

CIIOCOOHOCTH MMOHMMATh U NIPUHUMATh MOTHBBI, HAMEPEHMUS], JIOTUKY U apIyMEHTBI APYTrux Mpu
AHAJIN3C Pa3JIMYHbIX BUAOB y‘~I€6HOfI JACATCIIBHOCTH,

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOTO OTHOIIIEHUSI K HCTOPUYECKOMY M HAay4YHOMY HACIEAUIO OTEYECTBEHHOW XUMHM;

YBa)XKEHHSI K TMPOIlEcCCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKOTO MPUIIOKEHHUS XUMUH,
OCO3HaHHUs TOTO, YTO JaHHbIE HAYKH €CTh pPe3yNbTaT MJIUTENbHBIX HAOTIOACHHA, KPOMOTIHBBIX
AKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U TPAKTHKOB;

HHTEPECCAa U MO3HABATCIIbHBIX MOTHUBOB B ITOJYYCHUH U MTOCICAYIOIIEM aHAJIN3C I/IH(l)OpMaHI/II/I (0]
MEPCAOBBIX JOCTUIKCHUAX COBpCMeHHOfI OTE€YECTBEHHOU XUMUU,;

3) IyXOBHO-HPaBCTBEHHOI0 BOCITUTAHHUS

HPaBCTBCHHOI'O CO3HAHMA, STUYCCKOI'O ITOBEACHM;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlUU, CBS3aHHBIE C XUMHUYECKUMH SIBICHHUSIMH, U TPUHUMATh
OCO3HaHHBIE PEIICHUsI, OPUEHTUPYSICh Ha MOPATLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHNUE U MOCTYIKH CBOMX TOBAPUIIEH C TO3UIIUN HPABCTBEHHBIX
Y MIPABOBBIX HOPM U € YYETOM OCO3HAHMSI ITOCJIEICTBHI ITOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPBI 310POBbI:

MOHMMAaHUSA LEHHOCTeH 3J0poBOro u Oe3zomacHoro oOpa3a JKHM3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3HUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJTIOICeHHSI TIPABIIT 0€30MacCHOTO 0OpaIeHHs C BEIECTBAMH B OBITY, ITOBCETHEBHOM JKU3HU, B
TPYJIOBOH EATEIHHOCTH;

MOHUMAaHUS [ICHHOCTH MPaBUI WHIANBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOr0 TOBEICHHUS B



CUTYyalUsIX, yTPOKAIOIIUX 340POBBIO U KU3HU JIFOJIEH;

OCO3HAHMSI TMOCIECACTBUI M HENPHUATUS BPEOHBIX TNPUBBIUCK (YHOTPEOJCHHUS aAJIKOTOJH,
HapKOTHKOB, KypeHHUs);

5) Tpy10BOT0 BOCIIMTAHNA:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIbCKON AEATEIbHOCTH, O0IIECTBEHHO
I10JIE3HOM, TBOPUYECKOM U IPYIUX BUAAX AESTEIBHOCTH;

YCTaHOBKHM Ha AKTUBHOE Y4aCTHE B PEIICHUH ITPAKTUYECKUX 3a7a4 COLIMAIBHOM HAIPaBIE€HHOCTU
(B paMKax CBOETO KJj1acca, IIKOJIbI);

MHTEpeca K MPaKTHUECKOMY U3YyUEHHIO MPO(peccHii pa3IudHOro poja, B TOM YHCIE HA OCHOBE
IIPUMEHEHHUS IIPEIMETHBIX 3HAHUN 110 XUMUH;

YBaKEHHUS K TPYLY, JIIOASAM TPY/a U pe3ybTaTaM TPYAOBOH IESTEIbHOCTY;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBMJyaJdbHOH TpPAaeKTOpPHM 0Opa3oBaHMs, Oynyuien
npodeccud M peanu3aluy COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CTIIOCOOHOCTEH K XMMHHU, MHTEPECOB U MOTPEOHOCTEH 0011IeCTBA;

6) 9K0JI0rHY€eCKOr0 BOCUTAHMSI:

9KOJIOTHUECKH L[e1eCO00Pa3HOT0 OTHOILEHHS K IPUPO/IE KaK UICTOUHUKY CYLIECTBOBAHMS KHU3HU
Ha 3emie;

NOHMMaHHS TJ00AIFHOTO XapakKTepa HKOJOTHYECKUX TMPOOIeM, BIUSHHUS HKOHOMHUYECKHX
MPOLECCOB HAa COCTOSIHUE IPUPOIHON U COLIMAIBHOM CPEIbI;

OCO3HaHMsI HEOOXOJMMOCTH HCIOJb30BaHUSA JOCTHKEHMH XUMHUM [UIl PELICHUS BOIIPOCOB
paLMOHAaIbHOIO IPUPOOIIOJIB30BAHHS;

AKTUBHOI'O HEIPUSTHS ACUCTBUM, MIPUHOCALINX Bpel, OKPYKAIOIIEH IPUPOAHON CpeNe, YMEHUS
IIPOrHO3UPOBATh HEOJIArONPUATHBIE SKOJOTMUYECKUE MOCIEACTBUSA IMpEeIIPUHUMACMbIX JeHCTBUN U
[IpeI0TBPALLATH UX;

HaJIMYUs Pa3BUTOrO HKOJIOTMYECKOTO MBIILIEHHUS, IKOJIOTNYECKON KYJIbTYPBI, OIbITA 1ETEIbHOCTH
HKOJIOTMUECKON  HAmpaBJIEHHOCTH, YMEHHUS PYKOBOJACTBOBAaTbCSA MMM B  I103HAaBAaTEIbHOM,
KOMMYHHMKATHUBHOH U COLIMAIBbHON MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO MTPOTUBOCTOSTh U/I€0JIOTHU
xemohobuu;

7) HEHHOCTH HAYYHOI'O IO3HAHUS:

MHPOBO33pPEHMSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
MPaKTUKU;

MOHUMAaHU CIEU(PHUKY XUMHUHU KaK HaAyKH, OCO3HAHH €€ poiu B (YOPMUPOBAHUY PALIMOHAIBHOTO
HAy4YHOT'O MBILIUIEHUS, CO3/IaHUM 1IEIOCTHOTO MPEACTaBIECHUS 00 OKpYXKAIOIIeM MUpPE KaK O €JUHCTBE
IPUPOJIBI U YETOBEKa, B MIO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH M peleHHH Mpo0JieM COXpaHEeHHUs
IIPUPOJHOTO PaBHOBECHSI;

yOexkAEHHOCTH B 0COOOM 3HAYMMOCTH XMMHMM Ui COBPEMEHHOM LMBMIM3aLMU: B €€
I'YMaHHCTUYECKOM HalpaBJICHHOCTU U BaXKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepHaIbHON KYJIbTYpHI, B
pelIeHnn TI00albHBIX MPOOJIEM YCTOMUNMBOIO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOW, SHEPTETUUECKOM,
MUIIEBON U KOJIOTMYECKOI 0€30M1acHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIIeUeHUH YCIOBUM YCIIEIIHOTO
TPYZAa U SKOJIOTUYECKH KOM(DOPTHON KU3HU Ka)JI0T0 YiIeHa 00IIecTBa;

€CTECTBEHHO-HAayYHO! IPaMOTHOCTH: TIOHUMaHMsI CYIIIHOCTH METO/I0B [T03HAHMUS, HUCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIOJIb30BaTh MOJy4aeMble 3HAHUS Ul aHATU3a U OOBbSICHEHUS
SBJICHUH OKPYXKAIOILEro MUpa M MPOUCXOJAIINX B HEM M3MEHEHUH, yMEHUs JelaTb 000CHOBaHHbBIE
3aKJIIOUYEHHUS] HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IEJIbI0 MOIYYEHUs TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIEHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IJIS pelieHus: mpolieM B
pEaTbHBIX KU3HEHHBIX CUTYalUsX;

UHTEpeca K O3HAHUIO, UCCIICIOBATENIbCKOM AESTEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO U CaMO0OOPa30BaHUIO, K AaKTUBHOMY
MOJTYYSHHIO HOBBIX 3HAHHM 110 XUMUH B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K 0COOCHHOCTSIM TPYZa B pa3IMYHBIX cepax MpodecCHOHATBHON e TeTbHOCTH.

METANIPEJAMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE Pe3yIbTaThl OCBOCHUS IPOTPAMMBI IO XMMUHU Ha YPOBHE CpPEeIHEro OOIIero
00pa3oBaHUs BKIIIOYAOT:

3HaYMMbIe JIs  (DOPMHUPOBAHHS MHPOBO33PEHUS OOYUYAIOMIMXCS  MEKIUCIUIUTMHAPHBIC
(MeXmpeMeTHbIC) OOIEHAYYHbIC MOHITHS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOH KapTUHBI MUpa U
crienu UKy METOJIOB ITO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax (MaTepHsi, BEIIECTBO, SJHEPTHS,
SIBJICHHE, TPOLIECC, CHCTeMa, HAy4YHbIH (DaKT, MPUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeI0BaHNe, HAOII0ICHHE, N3MEPEHUE, SKCTIEPUMEHT U JIPYTHE);

YHUBEpCaJbHBIE Y4eOHBIE NeHcTBUS (IMO3HABATEIbHBIC, KOMMYHHKATUBHBIE, PETYJIATUBHBIC),
obecrieunBarome (HopMupoBaHue (YHKIMOHATHHOH TI'PaMOTHOCTH W COIMAJIBHONH KOMIETEHIIUH
oOyuaromuxcs;

CHOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUILTMHAPHBIE,
MUPOBO33PCHUYCCKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIC JACHCTBUS B MO3HABATEIBHON M COLMAIBHON
MPAKTHKE.

MertanpeaMeTHbie  pe3ylbTaThl  OTPAKAKOT  OBJAJICHUE  YHUBEPCAIbHBIMH  y4COHBIMU
[03HABATEIbHBIMH, KOMMYHUKATHBHBIMH U PETYJISITUBHBIMH JICHCTBHSIMH.

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIe el CTBHUS

1) 6a3oBble JJOrHYeCKHeE e CTBUSI:

CaMOCTOSITENILHO (JOPMYIIMPOBATh U aKTyalIN3UpOBaTh MPOOJIEMy, paccMaTpyuBaTh €€ BCECTOPOHHE;

OTIpeNIeNATh 1IeNU e TeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUH UX JOCTHKEHHSI, COOTHOCUTh
Pe3yNbTaThI ACATENHHOCTU C IOCTABICHHBIMH IIETISIMH;

UCIIOJIH30BaTh IPU OCBOSHUH 3HAHUH MPUEMBI IOTUYECKOTO MBIILICHHS: BBIICTISITh XapaKTepHbIe
MIPU3HAKH MTOHITUN U yCTAHABIUBATh UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIINE MTOHITHUS IS
OO0BSICHEHUS OT/IENbHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH JITS KITACCU(HUKAIINH BEIIECTB M XUMHUECKUX PEaKIIHi;

YCTaHABJIMBATh IPUINHHO-CIICICTBEHHBIE CBS3U MEKITY H3Y4aeMbIMH SIBIICHUSMI;

CTPOHTH JIOTHUECKUE PACCYXJICHUS (MHIYyKTUBHBIC, NCIYKTHBHBIC, 110 AHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH U TPOTHBOPEYHS B pPacCMaTPUBAEMBIX SIBICHHUSIX, (OPMYIUPOBATH BBIBOJALI U
3aKITIOYCHUS;

PUMEHSTH B IIPOIIECCE MMO3HAHUS UCIIOB3yEeMbIE B XUMHH CHMBOJIMUYECKHE (3HAKOBBIE) MOJICITH,
peoOpa3oBhIBaTh MOJIEIBHBIC MPEICTABICHISI — XUMUYECKAN 3HAK (CHMBOJI) 3JIEMEHTa, XMMHUECKast
dbopmyIa, ypaBHEHHE XUMUYIECKOH PEaKIy — IPY PEIICHHH YIeOHBIX IO3HABATEIBHBIX U MTPAKTUIECKUX
3aja4, IPUMEHSITh Ha3BaHHBIC MOJICIBbHBIC TPEICTABICHUS JJIsl BBISIBIICHUS XapaKTEPHBIX MPHU3HAKOB
M3Yy4aeMbIX BEIECTB U XMMUYECKUX PEaKIUH.

2) 6a30BbIe UCCIIETOBATENIHLCKIE 1€l CTBHSI:

BJI3JIeTh OCHOBAaMM METOOB HAYYHOTO IIO3HAHMS BELIECTB W XUMUYECKHX pEaKluii;

(bopMyIupoBaTh LETH U 33141 UCCIIEJOBAHUS, UCIIOIb30BATh TOCTABIEHHbBIE M CAMOCTOSTEIHHO



copMyIUpOBaHHBIE BOIMPOCH B Ka4eCTBE MHCTPYMEHTA IMO3HAHHS W OCHOBBI JJISI (DOPMHUPOBAHHS
THITOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HABBIKAMHU CAMOCTOSITEIFHOTO IUIAHUPOBAHHMS W TPOBEICHHS  YUYCHHUECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAOMIONATh 3a XOJOM IHIpOIecca, CaMOCTOSTEIHHO
IIPOTHO3MPOBATH €TO PE3yNbTaT, GOPMYIUPOBATH 00OOIIEHHS U BBIBOJIBI OTHOCUTEIIFHO JOCTOBEPHOCTH
PE3YIIBTATOB UCCIICIOBAHUSI, COCTABIISATH 0OOCHOBAHHBIN OTYET O TPOJIeTIaHHOM paboTe;

npruoOpeTaTh OIBIT YYCHUYECKOW UCCIIEI0BATEIBCKOW U MPOSKTHOW NEATEILHOCTH, MPOSBIISITH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOIOB PEHICHUs MPAaKTUYSCKHUX 3a/1ad,
MPUMEHEHHIO Pa3JIMYHBIX METOOB IIO3HAHHMS.

3) padora ¢ uHpopManHeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HH(pOpMAIMU (HAyYHO-TOMYJISpHAS JINTEpaTypa
XHUMHUYECKOTO CO/ICPIKaHMsI, CIIPAaBOYHbBIE IIOCOOUs, pecypchl IHTepHeTa), aHATM3UpOBaTh HHPOPMAITHEO
pa3MYHBIX BHUJOB W (GOPM MPEACTABJICHUS, KPUTHUYECKHA OICHUBATh €€ JIOCTOBEPHOCTH U
HETMPOTUBOPECYHBOCTD;

(bopMyIHpOBaTh 3aIPOCHI M IPUMEHSATH PA3JIMYHbIE METO/IbI IIPH MTOMCKE B 0TOOpE HH(OpMAIHH,
HEOO0XOAMMOI JIJTsI BBITTOTHEHHUS YI€OHBIX 3a7a4 OTPEACIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HWCIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH H
Pa3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIbHYIO (OpMYy MpencTaBieHUs HWHPOpPMAIHUU (CXEMBI,
rpaduKy, AMarpaMMsbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPEIICTBA MPH pabOTe ¢ XMMHYECKON MH(OpMAIHECH:
NPUMEHSITh MEXIpeAMETHbIC ((PHU3MUECKUEe W MaTeMaTHYeCKHUE) 3HAKU M CHUMBOJIBL, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJITUECKUE CPENICTBA HATIISTHOCTH.

KomMyHHMKaTHBHBIC YHHBEpCaIbHbIe y4eOHbIe 1eiiCTBUS:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl B XOJ€ AMAajora W/WIM JUCKYCCHUH,
BBICKa3bIBaTh WeH, (POPMYyTUPOBATH CBOM MPEIIOKEHHUS OTHOCUTEIHHO BBITIOTHEHUS MPEITI0KESHHON
3aJ1auu;

BBICTYIIaTh C TMIPE3CHTAIlMe pe3ylIbTaTOB ITO3HABATEIBHON JEATENFHOCTH, IOTyYSHHBIX
CaMOCTOSITENTFHO UM COBMECTHO CO CBEPCTHHKAMHU TPU BBHIMOTHEHUH XMMHUYECKOTO JKCIIEPUMEHTA,
MPAaKTUYECKON pabOThI 10 UCCIIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaan3alui yueOHOT o IPOEKTa,
1 GOpMyIHUPOBaTh BBIBOJIBI 10 pE3yabTaTaM MPOBEAEHHBIX UCCIEOBAHUH ITyTEM COTTIACOBAHUS MTO3ULIUH
B X0/1€ 00CYX/IeHUS 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe YHUBEpcAJIbHbIE yueOHbIe AeliCTBUS:

CaMOCTOSATENILHO TUNIAHUPOBATh U OCYIIECTBIIATH CBOIO O3HABATENILHYIO IESITEIbHOCTb, ONpe et
e€ HeNu M 3aJaud, KOHTPOJMPOBaTh U MO Mepe HeOoOXOAMMOCTH KOPPEKTHPOBATh MpesiaraeMblii
QITOPUTM JICUCTBUN TIPHU BBITIOJHEHUHN YYeOHBIX M HCCIEAOBATENbCKUX 3a/ay, BBIOMpATh Hambosee
3¢ (HeKTHBHBIN CIOCO0 UX PEIICHUs ¢ yY4ETOM MOTYyYeHHUS HOBBIX 3HAHHMH O BEIIECTBAX U XUMHUYECKUX
peaKIusx;

OCYIIECTBIIATH CAMOKOHTPOJIb JIEATEIbHOCTH Ha OCHOBE CAaMOAHAIM3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbTaTbl OCBOCHMS MPOTPaMMBl 10 XMMHMM Ha YIIyOJIEHHOM YpOBHE Ha
YPOBHE cpeHero oOmiero o0pazoBaHMs BKJIIOYAIOT CleMU(pHUEcKUe s y4eOHOro mpeamera



«XuMHS» HaydHbIE€ 3HAHUSA, YMEHMsS U CIOCOOBI AEHCTBUII 1O OCBOEHUIO, HMHTEPIpETAlUH U
npeoOpa3oBaHUIO 3HAHHA, BUABI IEATEIBHOCTH T10 MOJIY4YEHHIO HOBOTO 3HAHUS M IPUMEHEHHIO 3HAHUH
B pa3IMYHbIX YYEOHBIX CHUTyalUsX, a TAKKE B PEAJbHBIX JKU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX C
xumuen. B mporpaMme no XumMuu npeiMeTHbIE Pe3yiIbTaThl IPEICTABIECHBI 110 TOAAM U3YUYECHHUS.

10 KJIACC

[IpenmeTHble  pe3yabTaTbl  OCBOEHUS Kypca «OpraHudeckass XHUMHS»  OTPaXKaloT:

c(OPMHUPOBAHHOCTH TPEACTABICHUI: O MECTe M 3HAUCHHHM OPraHUYECKOH XMMHU B CHUCTEME
€CTeCTBEHHBIX HayK M €€ poiu B OOECIEYCHHWH YCTOMYMBOTO PA3BUTHUS YEJIOBEYECTBA B PEIICHUU
npoOJeM SKOJOTHYECKOW, JHEPreTHYeCKOH W NUINEBOW O0e30IacHOCTH, B Pa3BUTHH MEIUIMHBI,
CO3/IJaHMM HOBBIX MAaTE€pUaJIOB, HOBBIX HCTOYHHMKOB SHEPruHM, B OOECIEYEHHUU pPalMOHAIBLHOIO
IIPUPOJIOIIOIB30BaHNs, B (DOPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyJIbTypbl YEJIOBEKa, a TaKxkKe
9KOJIOTUYECKH 0OOOCHOBAHHOI'O OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOJHOM Cpejie;

BJIAJICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpask BKIOYAET: OCHOBOIIOJIATAIOLINE MTOHATHUS —
XMMHUYECKHI JJIEMEHT, aToM, SIPO U 3JICKTPOHHAs 000J0YKa atoma, s-, P-, 0-aToMHbIC OpOHTaNH,
OCHOBHOE U BO30Y)XIEHHOE COCTOSIHWS aToOMa, THOpHIU3aIisl aTOMHBIX OpOuTasieil, MOH, MOJIEeKya,
BaJICHTHOCTh, AJIEKTPOOTPULATEIbHOCTh, CTEIEHb OKUCICHMS, XMMHUYECKasi CBS3b, MOJb, MOJISpHAs
Macca, MOJIApHBI 00BEM, yriepoAHbIH cKeneT, (pyHKIMOHANbHAs TPYIIa, pajuKall, CTPYKTYPHbIE
¢bopmyinbl (pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEpUs CTPYKTYpHas U MPOCTPAHCTBEHHas
(reomeTpuyeckas, ONTHYECKas), M30MEpbl, TOMOJIOTUYECKMH psd, TOMOJIOTH, YIJIEBOAOPOBI,
KHUCJIOPOA- ¥ a30TCOEpKalIe OPraHn4YeCKUe COeAMHEHUs,, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIUHEHMS; TEOpPUM, 3aKOHbI (mepuoaudeckuil 3akoH J[. 1. Menneneesa,
TEOpUsl CTPOEHMsI OopraHuyeckux BemectB A. M. ByriepoBa, 3aKOH COXpaHEHHs MacChl BEILECTB,
3aKOH COXpaHEHMs U TPEBpAIICHUS OHHEPrud IpPU XHUMUYECKUX pEaKUUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHH, MHMPOBO33PEHUECKHUE 3HaHMs, JieXkKallue B OCHOBE ITOHUMAaHHS
NPUYMHHOCTH M CHUCTEMHOCTH XMMMYECKHX SIBJIECHUH; MPEICTaBICHHUS O MEXaHU3MaX XUMHYECKUX
peaknuif, TepMOJMHAMMYECKMX M KMHETHYECKUX 3aKOHOMEPHOCTSAX MX HPOTEKaHHs, O B3aUMHOM
BJIMSIHUM aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIN U Me30MepHBIN 3P PEeKThl, OpPUEHTAHTHI
I u Il ponma); cdakromoruyeckue cBEICHHS O CBOWCTBaX, COCTaBe, MOJIYYEHUH M OE30MaCHOM
WCIOJIb30BAaHUN BaXKHEHIIMX OPraHMYEeCKHX BEIIECTB B OBITY M MPAKTUYECKOH JAESITeIbHOCTU
4esioBeKa, OOLIMX Hay4HbIX NPUHIMIAX XUMHUYECKOIro IPOW3BOJICTBA (Ha MpUMEpe MPOU3BOJACTBA
MeTaHoJ1a, epepaboTKu HEPTH);

c(OPMHPOBAHHOCTh YMEHUHU: BBISIBIATH XapaKTepHbIC MPHU3HAKH MOHITHH, YCTaHABINBATh MX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS MPH OMUCAHUU COCTaBa, CTPOCHUS U CBOWCTB
OpPraHUYECKUX COEeTMHEHUH;

c(OPMHPOBAHHOCTb YMEHUIA:

UCIMOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY Ul COCTaBJICHUS MOJEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILIECTB;

COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIMI M pacKpbIBaTh WX CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUil IMOCPEICTBOM COCTABJIEHHUS 3JIEKTPOHHOro OajaHca 3TUX PEaKIHH,
peakIuii HFOHHOro 0OMeHa MyTEM COCTaBJICHHUS X MOJHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHMIA;

U3rOTaBJIMBATh MOJAETH MOJIEKYJ OPraHMYECKUX BEIIECTB JUIS WIUTIOCTPALMH UX XMMUYECKOTO
Y IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHMH: YCTaHABIMBATh MPUHAJIEKHOCTh H3YYEHHBIX OPraHUYECKUX
BELIECTB [0 WX COCTaBY U CTPOCHHUIO K ONpPENENIEHHOMY KiacCy/TpyIlIie COeIWHEHUH, NaBaTh UM



Ha3BaHUsA 1o cuctemarrndeckol HoMeHknarype (IUPAC) u npuBoauTh TpUBHUAIBLHBIE HA3BaHUS IS
OTIENbHBIX TPEICTABUTENEH OpPraHMYECKUX BELIECTB (ITWJEH, AalEeTWIEH, TOJYyOJ, IJIMIEpPHUH,
STHJICHIJIMKONb, (EHON, (OpPMaIbACTH]l, aleTalbJeTH, aleTOH, MypaBbHHAs KHCJIOTA, YKCYCHas
KHCJIOTa, CTEAPUHOBAs], OJICMHOBAs!, MAJIBMUTHHOBAS KHCIIOTHI, TJIMLIMH, aTJaHuH, MAJIbT03a, PPYKTO3a,
aHWIWH, TUBUHWII, U30IIPEH, XJIOPOIIPEH, CTUPOJL U IPYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUJ XUMHUYECKOM CBSI3M B  OPraHUYECKHX
COEMHEHMX (KOBAJIEHTHAsl U MOHHAs CBS3b, G- U M-CBS3b, BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMEHUS IPUMEHSTDH MOJOKEHHUS TEOPHH CTPOCHHS OPraHUYECKUX BEILECTB
A. M. BytnepoBa 111 00bSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUECKHE U XUMUYECKHE
CBOMCTBAa THUIIMYHBIX THPEJICTABUTENECH pPaA3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB: AJIKAHOB,
LMKJIOAJKAaHOB, QJKEHOB, aJjKaJWEHOB, QJKUHOB, apOMAaTHYECKUX YIJIEBOJOPOAOB, CIIHPTOB,
aJIbJIETUJI0B, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTHIX U CIOKHBIX 3(UPOB, )KUPOB, HUTPOCOCAMHEHUN
U aMHMHOB, aMHUHOKHUCJIOT, OEJKOB, YIJIEBOJOB (MOHO-, JAM- M MOJUCAaXapHA0B), WIUIIOCTPUPOBATH
TFEHETUYECKYIO CBS3b MEXKAY HHUMHU YPaBHEHMSIMM COOTBETCTBYIOIIMX XHMHUYECKHUX pEaKUuil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI IOATBEPKAATh HA KOHKPETHBIX PUMEPAX XapaKTep 3aBUCHUMOCTH
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKHX COCIUHEHUN OT KPAaTHOCTHU U TUIA KOBAJICHTHOM CBSI3U (G-
U T-CBSA3M), B3aMMHOT'O BIUSHUS aTOMOB M TPYII aTOMOB B MOJIEKYJIax;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKU YTIEBOJOPOIHOTO ChIpbs (HE(DTH,
MPUPOJAHBIN Ta3, yroib), CHOCOOBI €ro mnepepabOoTKM U MPAKTUYECKOE NPUMEHEHHUE MPOIYKTOB
nepepadboTKH;

c(OpMUPOBAHHOCTh BIJIAJICHUS] CUCTEMOW 3HAHUN O €CTECTBEHHO-HAYYHbBIX METO/IaX IO3HAHUs
— HaOIIOJICHNH, U3MEPEHUHU, MOJCIUPOBAHUU, YKCIEPUMEHTE (pEalbHOM U MBICICHHOM) M YMEHUs
MIPUMEHATH 3TH 3HAHMUS;

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHBIE ONEPALlMU MBICIUTEIBHON AEITEIbHOCTU —
aHaJM3 U CHUHTE3, CpaBHEHME, 00O0OIIEHUE, CUCTEeMATH3alMIO, BBIIBICHUE NMPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJIs1 U3yUEHUS CBOMCTB BELLIECTB M XUMUYECKUX PEAKLU;

c(OpPMHUPOBAHHOCTh YMEHUU: BBIABIATH B3aUMOCBS3b XUMHUYECKHX 3HAHUN C MOHITUSIMH U
NPEJCTaBICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB A 0ojiee OCO3HAHHOTO MOHHUMAaHMS
CYLUIHOCTH MAaTE€pUAIIbHOIO €IMHCTBA MHpA, HCIOJIb30BATh CHCTEMHBIE 3HAHMSI MO OPraHMYECKOM
XUMUHU ISl 0OOBSCHEHUS U IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(OpMHUPOBAHHOCTh YMEHUM: POBOJUTH PACYETHI IO XUMUYECKUM (POpMysaM U ypaBHEHUSIM
XMMHUYECKUX pPEaKUuil ¢ UCMOIb30BaHUEM (PU3MYECKHX BEIWYMH (Macca, 00bEM ra3oB, KOJIMYECTBO
BEIIIECTBA), XapaKTEPU3YIOIUX BEIIECTBA C KOJUYECTBEHHOH CTOPOHBI: PAcUYETHI MO HAXOXKJICHHIO
XUMHUYECKOH (OpMyINBl BellecTBA MO M3BECTHBIM MAacCOBBIM JIOJIIM XHMHYECKUX 3JIEMEHTOB,
MPOAYKTaM CrOpaHus, INIOTHOCTU Ta3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAJIM3UPOBATh M OLIEHUBATH C IO3HUIUN
9KOJIOTMUYECKOi 0e30MacHOCTH MOCEeICTBUSA OBITOBOW M MPOU3BOACTBEHHOH /1€ATEIbHOCTH YeIOBEKa,
CBSI3aHHOM C mepepabOTKOM BeIIecTB, UCMOIb30BaTh MOJYyUEHHbIE 3HAHUS JUISl PUHATUS TPAaMOTHBIX
pelieHnit mpobiieM B CUTYalUsIX, CBA3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHH: CaMOCTOSTENFHO IUIAHUPOBATh M MPOBOJUTH XHUMHYECKHNA
HKCHEPUMEHT (MOJydeHHE W H3yYeHHE CBONCTB OPraHUYECKHUX BEIECTB, KAUECTBEHHbIE pEaKIUH
YIJI€BOJIOPOIOB PAa3INYHBIX KJIACCOB U KHUCIOPOJCOJAEPKAIIMX OPraHWYECKUX BELIECTB, PELIECHUE
HKCHEPUMEHTAIbHBIX 3a/1a4 10 PAClO3HABAaHHIO OPraHMYECKUX BEIIECTB) C COOJIOACHHUEM MPAaBUI



0e30macHOTO OOpaIlleHUs C BEIIeCTBAMH U JIA0OPATOPHBIM 000pymoBaHHEM, (HOPMYIUPOBATH I1ETh
UCCIICIOBAHMSI, TMPEJCTABIATh B PA3JIMYHON (opMe pe3ynbTaTbl 3KCIEPHUMEHTA, aHAIM3HPOBATH U
OLIEHUBATh UX JOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHHIA:

coONIIOIaTh TPaBWJIa SKOJOTUYECKH IIEJIECOO0PAa3HOTO TOBEJACHHUA B OBITY W TPYAOBOU
JESITeIbHOCTH B LIEJIAX COXPAHEHUS CBOETO 37I0POBbs, OKpY Karollel IPUPOAHOI cpelibl U JOCTHKEHUS
e€ yCTOIUMBOro pa3BUTHS;

0CO3HaBaTh ONACHOCTb TOKCHYECKOrO JEHCTBUS HA JKUBBIE OpPraHU3Mbl ONpPEAEIEHHBIX
OpraHMYeCKHUX BELIECTB, MOHUMAas cMbIci ntokazarens [1/1K;

aHATM3UPOBATh 11E€JIECO00Pa3HOCTh MPUMEHEHHS OPTraHUYECKUX BEIIECTB B MPOMBIIIICHHOCTH
U B OBITY C TOUKH 3pEHHsI COOTHOIIEHUS PUCK-TI0NIb3a;

Cc(OPMHPOBAHHOCTh  YMEHHI: OCYILECTBJIATh IIEJCHANPABICHHBI IOUCK XUMHUYECKOH
nHGOpMaLUY B Pa3IMYHBIX UCTOUYHHUKAX (HaydHas M yueOHO-Hay4Has JIMTepaTypa, CPEICTBA MAaCCOBOM
uHpopmanmu, VHTEpHET u JApyrue), KPUTHUECKH aHAIU3UPOBATh XHMUYECKYIO0 HH(OpMAIHIO,
nepepadaTeIBaTh €€ M UCTOIb30BATh B COOTBETCTBHH C IMIOCTABIICHHON Y4eOHOH 3a/1a4ei.

11 KJIACC

[IpenmerHble pe3yabTaThl OCBOEHUS Kypca «OOIias W HEOpraHudeckas XUMHUS» OTPa)aroT:

c(OpPMHPOBAHHOCTh IPEACTABICHUN: O MaTepUaIbHOM €IUHCTBE MMpA, 3aKOHOMEPHOCTSX U
[I03HABAEMOCTH SIBJIIEHUI MPHUPOJIbI, O MECTE M 3HAYCHUU XUMHUH B CUCTEME €CTECTBEHHBIX HAyK M €&
poJM B 00ECIIEYeHNH YCTOHYMBOIO Pa3BUTHSI, B PEIICHHH IPOOIEM HKOJIOTMUECKOM, 3HEPreTUYECKOM
U NUIIEBON 0€30I1aCHOCTH, B Pa3BUTHH MEIULIMHBI, CO3JaHUN HOBBIX MAaTE€pPHaIOB, HOBBIX UCTOYHUKOB
SHEPIuH, B 00ECIIEYCHNN PAIIMOHAILHOTO MPHPOJIONIOIB30BaHMs, B (POPMUPOBAHIH MHUPOBO33PEHUS U
00IIeH KyIbTyphl UEJIOBEKA, a TAKXKE SKOJIOTHUECKH 0OOCHOBAaHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO
U IPUPOJHOM cpene;

BJIAJICHNE CUCTEMOM XMMHUUYECKUX 3HAHUM, KOTOpask BKJIFOYAET: OCHOBOIOJIATalOUINE IOHATHS —
XUMHYECKHI JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, IEKTPOHHAsE 000I0YKa aroMa, s-, P-, d-aTOMHbIe
opOuTan, OCHOBHOE U BO30YXAEHHOE COCTOSHHS aToMa, TMOpuAM3alys aTOMHBIX OpOUTajel, HOoH,
MOJIEKYJIa, BaJ€HTHOCTb, D3JIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHUS, XHWMUYECKass CBA3b
(xoBaJIeHTHasi, MOHHas, MeTaJNIM4yecKas, BOJOpPOAHAs), KpUCTAJIMYECKas pemeTKa, XUMHUYecKas
peakuusi, pacTBOp, O3JIEKTPOJUTHL, HEIIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs TUCCOLIMALUS, CTEIEHb
JMCCOLMAIINY, BOJOPOIHBIN MOKA3aTeNb, OKUCIUTENb, BOCCTAHOBUTEIb, TETNIOBON 3PPEKT XUMUYECKOU
peaKkuuu, CKOPOCTh XHMMHUYECKOW pEaKIMHM, XMMHUYECKOE pPaBHOBECHE; TEOPHUH U 3aKOHBI (Teopus
IEKTPOIIMTUYECKOHN TUCCOLMALNY, Iepuoandeckuii 3akoH [[.1. MenneneeBa, 3ak0H COXpaHEHUS MACCHI
BELIECTB, 3aKOH COXPAHEHMsI U IIPEBPALLICHNS DHEPTUU IIPU XUMHUYECKHUX PEAKLIHAX, 3aKOH IIOCTOSIHCTBA
COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JISKAIIME B OCHOBE IIOHMMAHUS IPUYMHHOCTH M CHCTEMHOCTH
XUMHUYECKUX SIBICHUH; COBpEMEHHBIE MPEACTABIEHUS O CTPOCHHUM BEIIeCTBa Ha aTOMHOM, HOHHO-
MOJIEKYJISIPHOM U HAJMOJIEKYJISPHOM YpPOBHSX; MPEICTaBICHHS O MEXaHU3MaxX XUMHUYECKUX PEaKIIHi,
TEPMOJUHAMHYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAHUsS, 0 XUMHUYECKOM PAaBHOBECHH,
pacTBopax U JUCHEPCHBIX CUCTEMaX; (DaKTOJIOrHYECKHUEe CBEJICHUS O CBOMCTBAX, COCTABE, MOJIYUEHUU U
0€30IacCHOM HCIIOJIb30BaHUM BAKHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY U NPAKTUYECKOH
JeSITeTbHOCTH YeI0BeKa, OOIIMX HayYHBIX IPUHIUIIAX XMMUYECKOTO IPOU3BOICTBA;

c(OpPMHPOBAHHOCTh YMEHHUM: BBIABIATH XapaKTepHbIE MPU3HAKU MOHATHUH, YCTaHABIMBATH UX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATUS MPU ONMMCAHUU HEOPTraHUUECKUX BEIIECTB U



MX TIPEBpaLICHU;

c(OPMUPOBAHHOCTh YMEHHUS HCIOJIb30BaTh XUMHYECKYI0 CHMBOJHKY [UIsl COCTaBIICHUS
(dhopmys BEIIECTB U YPaBHECHUH XMMHYECKUX peakiuii, cucreMarnueckyro HomeHkaaTypy (IUPAC) u
TPUBHAIIbHBIE HA3BAHUS OTJEIbHBIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMSI OIPEAETATh BaJCHTHOCTh U CTEHEHb OKHUCICHUS XUMHYECKHX
JJIEMEHTOB B COEAMHEHMSIX, BHUJ XUMHYECKOM CBSI3M (KOBAJIECHTHAs, HMOHHAs, METaJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHMOCTh CBOWCTB BEILECTB OT BHJIa XUMHUYECKOM
CBSI3M M THINA KPUCTAUIMYECKOW pemeETKH, OOMEHHBIH M JIOHOPHO-aKLENTOPHBIH MEXaHU3MBI
o0pa3oBaHMs KOBAJIEHTHOW CBS3H;

c(OpMHUPOBAHHOCTh YMEHUMN: KIACCU(PUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA [0 X COCTaBY,
XUMHUYECKHE PEaKIUU MO Pa3IMYHBIM IpU3HAKaM (YMCITy M COCTaBy pearupyrolux BeIIecTB,
TerIoBoMY 3 deKTy peakiuu, U3MEHEHHUIO CTENIEHEeH OKUCIIEHUS 3JIEMEHTOB, OOPAaTUMOCTH, YYaCTHIO
KaTaJn3aropa M JIPyTue); CaMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH IS KIACCH(PHUKAIMA
M3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIUi;

c(hOopMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI Iepuoandeckoro 3akona J{. . MenneneeBa u
JIEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIOIIYIO, O0BSCHUTEIBHYIO H TPOTHOCTUYECKYIO (PYHKIINH;

c(OpMUPOBAHHOCTh YMEHHUI: XapaKTepU30BaThb 3JIEKTPOHHOE CTPOEHHE aTOMOB M HOHOB
XUMHUYECKUX AJIEMEHTOB MepBOro—ueTBépToro nepuoioB [lepuoanueckoii cucremsl .M. Menneneena,
UCIIOJIB3YS TOHATHS «IHEPTETHUCCKUE YPOBHH», «IHEPIeTHUECKHE MOMYyPOBHU», «S-, P-, 0-aTOMHbIC
opOuTanm», «OCHOBHOE U BO30YXKIEHHOE HSHEPreTUYECKHE COCTOSHHUS aTOMay; OOBSCHATH
3aKOHOMEPHOCTH W3MEHEHHMsI CBOWMCTB XUMHYECKHUX DJIEMEHTOB M HMX COCIWHEHHUH IO IEPUOJaM M
rpynmnaM Ilepuonnueckoit cucremsl 1. M. Menneneesa, BaJleHTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMN: XapaKTepH30BaTh (OMUCHIBATh) OOIIHE XUMHUYECKHE CBOWCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHUE TI'E€HETUYECKOW CBSA3HM MEKIY
HEOPraHMYECKUMH BEIIECTBAMH C IIOMOILBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUUYECKUX PEAKILIUI;

c(OpPMUPOBAHHOCTh YMEHHUSI PACKpPBhIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii TOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OajlaHCa dTUX PEaKIUi; peaKiuii HOHHOTO OOMeHa
IIyTEM COCTABJICHHS MX ITOJIHBIX M COKPAIEHHBIX NOHHBIX YPAaBHEHUH; PEAKLUN TMAPOJIN3A; PEaKInui
KOMILIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHUSA);

c(OpMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX PEAKIHil C
Y4ETOM HX DHEPreTUYECKHUX XAPAKTEPUCTHK, XapaKTep U3MEHEHHsI CKOPOCTH XMMHUYECKOM pEaKkIuu B
3aBHCHMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUsS XMMHUYECKOTO PaBHOBECHUS MO
BIUSTHUEM BHEIIHUX Bo3aericTBuil (mpuniun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTepH30BaTh XHWMHUYECKHE pEaKIUU, JIekKAIIHe B OCHOBE
MIPOMBIIIIJICHHOTO TIOMYyYEHUsSI CEPHOM KUCIOTHI, aMMHaKa, OOIMe HAay4YHbIE MPUHIUIBI XUMUYECKUX
MIPOM3BO/JICTB; 11€71ecO00pa3HOCTh MPUMEHEHUS HEOPraHMYECKHUX BEIIECTB B MPOMBIIIJIEHHOCTH U B
OBITY C TOUKHU 3PEHHSI COOTHOIICHUSI PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHCTEMOW 3HAHWKW O METOJIaX HAyYHOTO IO3HAHWS SIBICHUN
IpUpoJbsl — HaOIIOIEHUE, W3MEpEHHE, MOJAEIMPOBAHUE, SKCIIEPUMEHT (peajbHBbI M MBICICHHBIH),
HCIIOJBb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUs MPUMEHATb 3TU 3HAHMS MPU HKCIIEPUMEHTATBHOM
HCCIIC/IOBAaHUM BEUIECTB U JJs1 OOBSCHEHHMS XUMHYECKHX SIBJICHUH, MMEIOUIMX MECTO B IPHPOJIE,
MIPAKTUYECKON JEATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(OpPMUPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBSI3b XMMHUYECKUX 3HAHUU C TOHATUSMU U



MPEICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX NPEIMETOB g 00Jee OCO3HAHHOTO TOHUMAaHUS
MaTepuaibHOrO €AMHCTBA MUPA;

c(OPMHPOBAHHOCTh yYMEHHUSI TMPOBOAMTH PACUETHI: C HMCIOJB30BAHUEM IOHATUH «MaccoBas
JI0JIs1 BEILIECTBA B PAacTBOPE» M «MOJISIPHAsl KOHLEHTPALMs»; MAcChl BEIIECTBA MM 0O0bEMa rasza Io
U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WX 00BbEMY OJJHOIO U3 YYaCTBYIOIMX B PEAKIMU BEILECTB;
TeroBoro 3 dexra peakyuu; 3HaYEHUST BOJOPOIHOTO TOKA3aTeNsl PAaCTBOPOB KUCIOT M IIEIOYEH ¢
M3BECTHOM CTETEHBIO TMCCOLUANU; Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIH
OJIHO U3 MCXOJIHBIX BEUIECTB JIaHO B BUJIE PACTBOPA C OMPEIEIEHHON MacCOBOM J0JIel pacTBOPEHHOTO
BElIECTBA WMJIM JaHO B M30BITKE (MMEET MPUMECH); TOJU BbIXOJAA MPOAYKTAa peakiuu; 00BEMHBIX
OTHOIIICHUH T'a30B;

c(OPMHPOBAHHOCTh YMEHHI: CAMOCTOSTENPHO IUIAHUPOBATh M MIPOBOIUTH XHMHUYECKHUN
SKCIIEPUMEHT (IIPOBEJIEHUE PEAKIMII HMOHHOTO OOMEHa, IOJATBEP)KIEHUE KayeCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEIECTB, OIPEAEICHUE CPEIbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO HWHJUKATOPOB,
U3YYEHHUE BIIMAHUS PA3JIMYHBIX (AKTOPOB Ha CKOPOCTb XHMHUYECKOM peakluu, pelIeHue
AKCIIEPUMEHTAJbHBIX 337ay 1o teMaMm «Mertamib»y U «Hemetamasl») ¢ coOntoneHUEeM MpPaBUI
Oe3omacHOro oOpallleHus C BelIeCTBaMU M JIa0OpaTOPHBIM O0OpynOBaHUEM, (OPMYIHUPOBATH IIEIb
UCCIIEIOBAHMs, MPEACTABIATh B pa3Nu4YHON (opme pe3ynbTarhl 3KCIHEPUMEHTa, aHAIU3HPOBATh U
OLICHUBATb UX J1OCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHHI: COOJIONATh MpPaBWIA IOJB30BAHUS XUMHUYECKON MOCYI0M U
na0opaTOpHBEIM 00OPYJIOBaHMEM, OOpAIICHUSI C BEUIECTBAMH B COOTBETCTBHHM C MHCTPYKUHUSMH IO
BBIIIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB, 3KOJOTMYECKHU 1IE€JIECO00pPa3HOI0 MOBEJACHUS B
OBITY U TPYIOBOH NEATEIHHOCTH B IENISIX COXPAHEHHS CBOETO 3I0POBBS, OKPYKAIOUICH NMPUPOIHOM
Cpelbl U JOCTUKEHHUS €€ YCTOMYMBOrO pa3BUTHSA, OCO3HABATH OMACHOCTh TOKCUYECKOI'O JEHCTBUS HA
YKUBBIE OPraHU3MBbl ONPEEIEHHBIX HEOPraHUYECKUX BELIECTB, HOHUMas cMbici nokasarens [1/1K;

c(OpPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IEJICHANIPABICHHBI TOUCK XUMHUYECKOU
uHGpOpMAaLUY B Pa3IMYHBIX UCTOYHUKAX (HaydHas M yueOHO-Hay4Has JIUTepaTypa, CPeCTBa MAaCCOBOM
uHpopmanuu, VHTepHET u JApyrue), KpUTHUYECKH aHAJIU3UPOBaTh XMMUYECKYI HH(OpMaIuIo,
nepepadaTbIBaTh €€ U UCIOJB30BaTh B COOTBETCTBUH C ITOCTABJIEHHONW yueOHOM 3a1adeil.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
N HauMeHOBaHUe KouaunuecTBO yacon DJIeKTPOHHBIE CHHCOK UTOrOBbIX IJIAHHUPYEMbIX Cnoco0 oueHku
]
. pa3iesioB U TeM B Kontpo | IlpakTn (uudposBbie) pe3yJbTaTOB ¢ YKa3aHHEM HUX HTOI0OBBIX
NPOrpamMmbl Cer0 | bHbIe yeckHe | o0pa3oBaTesbHbIE (hopmupoBanus IVIAHUPYEMBbIX
padoTbl | padoThI pecypcbl pe3yJbTaToB
Pa3jnen 1. TeopeTnueckue OCHOBbI OPraHHYeCKOH XMMUH
BJIaJICHUE CUCTEMON XUMUYECKUX 3HaHU: | TepMHHOJIOTrHYECKU
M30MEpHs CTPYKTYpHas U JTUKTAHT, YCTHBINA
MIPOCTPAHCTBEHHAS ONpoC, TECTUPOBAHUE
(reomeTpuyeckasi, ONTHYECKas ), U30MEPHI,
TOMOJIOTUYECKHUM psiJl, TOMOJIOTH,
o JIEBOZIOPO/IbI, KUCIIOPO- U
[Ipenmer opranndeckon T HOPOJIBL, PO
a30TCco/IepkKalIle OPraHUYECKUE
XHMHH. TeopHs CTpOCHHS COCIMHEHUS, MOHOMED, TIOJTUME
1.1 | opranuueckux 8 bubnuotexa [JOK CTOVKT HOé SBEHO P, P,
coequHeHun A. M. PYKLYP ’
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS;
byrneposa i
TEOpHUH, 3aKOHBI (MIePUOTUIECKH 3aK0H JI.
N. MenaeneeBa, TeOpusi CTPOEHUS
oprannyeckux Bemects A. M. bytieposa,
3aKOH COXPaHEHUSI MACChl BEIIECTB, 3aKOH
COXPAHEHHUsI U IPEBPAILCHHS SJHEPTUH NIPU
XUMHUYECKUX PEaKIIUX )
Wroro no pazneny 8
Pa3nen 2. YriaeBoaopoabl
c(hOpMUPOBAHHOCTh YMEHUH: BBISIBIISATH TepMuHoIOTMYECKUT
XapaKTepHbIE MPU3HAKU MOHITUI WKTaHT, YCTHBIN
[Ipenenbuble P P P ’ A Y
YCTaHaBIMBATh UX B3aUMOCBSI3b, OTIPOC, TECTUPOBAHUE
2.1 YIJIEBOAOPOABI — AJIKAHBI, 5 bubnuoreka [JOK
WCIIOJIH30BaTh COOTBETCTBYIOIIHNE MTOHSATHS
[IAKJIOATTKAHbI
MIPU OMKMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OpPraHNYECKUX COEAVMHEHUIN
2.2 | HenpenenbHbie 14 1 bubnnoreka [IOK | chopMupoBaHHOCTh YMEHUI: BBISBIATH TepMuHOIOrMYeCKUI

YIrJICBOAOPOABI: aJIKCHBI,

AJIKaAUCHBI, aJIKMHBI

XapPaKTCPHBIC ITPU3HAKU HOHHTHﬁ,
YCTaHaBJIMBATh UX B3aUMOCBA3b,

JUKTAaHT, YCTHLIﬁ
OIpocC, TCCTUPOBAHHUC




UCIIOJIb30BaTh COOTBETCTBYIOIIUE MTOHATHS
P ONTHUCAHUH COCTABAa, CTPOCHUS U
CBOMCTB OPraHUYECKHX COETUHEHUI
c(hOpMHUPOBAHHOCTH

YMEHUH: YCTaHABIMBATh PUHAICKHOCTD
M3YYCHHBIX OPTaHMYECKHUX BEIIECTB IO MX
COCTaBY U CTPOCHHIO K ONPEIACIEHHOMY
KJIACCy/TpyIIe COSAMHCHHMA, TaBaTh UM
Ha3BaHUS 110 CUCTEMAaTHYECKOM
nomenkiarype (IUPAC)

Y IPUBOJUTH TPUBUAIBHBIC HA3BAHUS JIJIS
OTJICNIbHBIX MPEICTABUTEIICH
OpPTaHMYECKUX BEIICCTB (ITHUJICH,
aIleTUJICH, TOJIYOJI, TJIUICPHUH,
STHJICHIJIUKOJIb, (eHOI, (OpMaTbICTHI,
alleTaNbJICTU I, allCTOH, MypaBbHHAs
KHCJIOTA, YKCYCHAsI KUCIIOTA, CTEApUHOBAs,
OJICMHOBASI, MaJIbMUTUHOBAsI KUCJIOTHI,
TJIMIWH, aJJaHuH, MaJIbTO3a, PPyKTO3a,
aHWIIMH, TUBUHUI, U30IIPEH, XJIOPOMPEH,
CTHPOJI U APYTHUE)

2.3

Apomaruyeckue
YTJIEBOAOPOABI (apeHbl)

bubnuoreka [JOK

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBIISATH
XapaKTepHBIC TPU3HAKA TTOHITHA,
YCTaHaBIIMBATh WX B3aUMOCBS3b,
WCII0JIH30BaTh COOTBETCTBYIOIINE MTOHSATHUS
IIPU OMHMCAHUM COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKHX COCTUHEHUHN
c(hOpMUPOBAHHOCTh

YMEHH: YCTaHABIUBATh MIPUHAIICKHOCTD
W3y4YEHHBIX OPTaHUYECKHUX BEIIECTB M0 MX
COCTaBY M CTPOEHHUIO K OIIPEEIEHHOMY
KJIacCy/TpyIIie COeTMHEHHH, 1aBaTh UM
Ha3BaHUs 110 CUCTEMATUUYECKOM
Homenknatype (IUPAC)

Y TIPUBOJITH TPHUBHAIIbHBIC HA3BAHUS TSI

TepMUHOIIOTMYECKHI
JUKTAHT, YCTHBIN
OIIPOC, TECTUPOBAHUE




OTJENIbHBIX MPEICTaBUTENCH
OpPraHUYeCKUX BEIIEeCTB (ITUIIEH,
aIleTUJICH, TOJIYOJ, TIUICPHUH,
ATUJICHIJIUKOJb, (EHOI, (OPMAIIbACTH],
aleTaNbJIeTU I, alleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, CTeapUHOBAs,
OJICMHOBASI, MaJIbMUTUHOBASI KUCIIOTHI,
TIIMIMH, aJlaHUH, MajdbTo3a, (PYKTO3a,
AQHWJIMH, JUBUHWII, H30IIPEH, XJIOPOIPEH,
CTHPOJI U IPYTHUE)

[IpupoaHbie HCTOYHUKHU

c00JII01aTh MPaBUJIA YKOJIOTHYECKU
1[e1ecO00Pa3HOr0 MOBECHHS B OBITY U
TPYIOBOH JESITEIILHOCTU B LIETISAX
COXpaHEHHUsI CBOETO 37I0POBbs,
OKPYKaroIIe IPUPOIHON CPEIbl U
JTOCTHKEHUS €€ YCTONYMBOTO
Pa3BUTHS;0CO3HABATH OMACHOCTh

YcerHbI onpoc,
TECTUPOBAHUE,
pelieHue
IIPAKTUYECKUX 3a/1a4

2.4 | yrneBoJgopoaoB U UX bubnuorexa [JOK -
TOKCHUYECKOTO JCHCTBUS HA KUBBIE
nepepaboTka N
OpraHU3MBbI OTIPEICTIEHHBIX OPTaHUIECKUX
BEIIECTB, TOHUMAasi CMBICJI TOKa3aTess
[TIK;ananu3upoBaTh 11€J1€C000pa3HOCTh
NPUMEHEHHs OPraHUYECKUX BELIECTB B
MPOMBIIIICHHOCTH U B OBITY C TOUKH
3pEHMsI COOTHOIIEHUS PUCK-TI0JIb32
c(OpMHPOBAHHOCTD Pemenune
YMEHHSI IOATBEPKAATh Ha KOHKPETHBIX MPAKTUICCKUX U
MpUMepax XapakTep 3aBUCUMOCTH pacUeTHBIX 3ajad,
PEaKIIMOHHOMN CITOCOOHOCTH OPTaHMYECKHX | PEUICHUEe YpaBHEHUH
COEJMHEHUH OT KpaTHOCTH U THUIIA XUMHYECKHUX PEaAKIIHiA,
l"anorennpoun3BoHbIE N
2.5 bubnmnoreka [[OK | koBaneHTHOI CBs3U (G- U T-CBSA3H), TECTUPOBAHHUE,
YTJIEBOAOPOIOB

B3aMMHOI'0 BIUSHUS aTOMOB U IPYII
aTOMOB B MOJIEKYJIax; COPMUPOBAHHOCTD
YMEHMSI XapaKTEPU30BaTh UCTOUYHUKU
YIII€BOIOPOAHOTO ChIPbs (HEPTH,
PUPOJIHBI I'a3, yrojb), CIIOCOOBI €To

YCTHBIH OIIPOC




nepepadoTKU M MPAKTUYECKOE
MPUMEHEHHE TTPOIYKTOB
nepepaboTku;ChOPMHUPOBAHHOCTD BIIAJCHU
sl CHCTEeMOM 3HAHHUI O €CTECTBECHHO-
Hay4HBIX METOJIaX MO3HAHUS —
HAOII0ICHU Y, H3MEPEHUH,
MOJCIIUPOBAHUH, IKCIIEPUMEHTE
(peaqibHOM M MBICIICHHOM) M YMECHHS
MIPUMEHSATD 3TH
3HAHUS;CPOPMUPOBAHHOCTH YMCHHUS
MIPUMEHSATH OCHOBHBIC OTIEpaIluu
MBICJIUTEILHON IEITEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IICHHE,
CUCTEMATH3AIIHIO, BBISBICHUE IPUIHHHO-
CJIE/ICTBEHHBIX CBSI3EH — JIJIsl U3yUCHUS
CBOMCTB BEIIIECTB U XUMUYCCKUX PEAKIIUI

Hroro no pasaciny
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Pa3nen 3. Kuciopoacoaepkamue

OpraHn4eCcKue COCAUHECHUSA

3.1

Cnouptel. ®enon

11

1

3.2

KapOonunpHbie
COCIMHEHUS: alTbJCTU/IbI U
keToHbl. KapOoHOBBIE
KUCTO0ThI. ClI0KHbBIE
3¢upsl. XKups

21

1

bu6mmoreka [JOK

c(OpPMHUPOBAHHOCTb YMEHUS ONPEIEIIATh
BUJ XUMHYECKON CBSI3U B OPTaHHMYECKHIX
COEJIMHEHUAX (KOBaJIeHTHAsl M MOHHAs
CBSI3b, G- U T-CBSI3b, BOAOPOIHAS
CB$13b);C(OPMHUPOBAHHOCTD

YMEHUS IPUMEHSTD MTOJIOKEHHUS TEOPHH
CTPOEHUSI OPraHUYECKUX BELIECTB A.

M. bytnepoBa st 00bsICHEHUS
3aBHCUMOCTH CBOICTB BEIIECTB OT MX
COCTaBa U CTPOEHUS;C(HOPMUPOBAHHOCTD
YMEHUH XapaKTepu30BaTh COCTaB,
CTpoeHue, (pr3mIecKre 1 XUMHUIECKHE
CBOWCTBA TUITMYHBIX MpeICTaBUTECH
Pa3IMYHBIX KIJIACCOB OPTaHHMYECKUX
BEIIIECTB: aJIKaJHEHOB, AJIKHHOB,
apOMAaTHUYECKUX YIIEBOAOPOIOB, CIUPTOB,

Pewenne
IIPaKTUYECKUX U
pacyeTHbIX 3a/ad4,
peuieHue ypaBHeHU N
XUMUYECKHUX PEaKLUN,
TECTUPOBAHUE,
YCTHBIH OIIPOC




aJIbJIETUJI0B, KETOHOB, KApOOHOBBIX
KHCIIOT, IPOCTBIX U CIOXKHBIX 2(PHUPOB,
JKAPOB, HUTPOCOECAVUHEHUIM U AMUHOB,
aMHHOKHCIIOT, OEIIKOB, YTJIEBOAOB (MOHO-,
JU- U [IOJINCAXapUI0B), WIIOCTPUPOBATD
TEHETUYECKYIO CBA3b MEXKIYy HUMHU
YPAaBHEHUSMU COOTBETCTBYIOIUX
XUMHUYECKUX PEAKIUI C UCIIOJIb30BAHUEM

CTPYKTYPHBIX (OpPMYIT

YMEHUU XapaKTEepU30BaTh COCTAB,
cTpoeHue, pU3ndecKue U XUMHUIECKUe
CBOMCTBA TUIMYHBIX MPEACTaBUTENCH
Pa3JIMYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJIKaJUEHOB, aJIKUHOB,

Pemenne
MPAKTUYECKHUX U
pacyeTHbIX 3a/1ady,
peuieHue ypaBHeHU I
XUMHYECKUX PEaAKIUH,

3.3 | YraeBosl 9 1 bubnnoreka [JOK | aMMHOKHUCIIOT, OEIKOB, YIJIEBOAOB (MOHO-, | TECTUPOBAHUE,
JTU- U TOJINCAXapUIOB), WIUTIOCTPUPOBATh | YCTHBINA OMPOC
TCHETUYECKYIO CBA3b MEXIY HUMU
YPaBHEHUSAMH COOTBETCTBYIOIIUX
XUMHUUYECKHUX PEAKIIUI ¢ UCTIOIb30BaHUEM
CTPYKTYPHBIX (GOpMYyIT

Hroro no pazgeny 41

Pazgen 4. AzoTcoaepikaniye oprannyecKue coeiMHeHUs

4.1 | AMuHBl. AMUHOKHUCIIOTHI. 12 1 bubnuoteka [IOK | chopmMupoBaHHOCTh YMEHUS ONIPEACIIATD Pemenue

benkn

BUJI XUMUYECKOU CBSI3U B OPraHUYECKUX
COCANHCHUAX (KOBaJ'IeHTHaSI 1 NOHHas
CBSI3b, G- U T-CBSI3b, BOJOPOIHAS CBSI3b);
c(hopMUPOBAHHOCTH

YMEHHH XapaKTeprU30BaTh COCTaB,
cTpoeHue, pu3ndecKue 1 XUMHUIECKHE
CBOICTBA TUMIUYHBIX MPEACTABUTEICH
Pa3IMYHBIX KJIACCOB OPTaHUYECKHIX
BEIIIECTB: AMUHOB, aMHUHOKHCIIOT, OEIIKOB,
YIII€BOAOB (MOHO-, JTM- U TIOJINCAXaPHJIOB),
WJLTIOCTPUPOBATH TEHETUYECKYIO CBS3b
MCKAY HUMH YPAaBHCHUSIMU

IIPaKTUYECKUX U
pacyeTHBIX 3a/ad,
pelIeHUe YPaBHEHUI
XUMUYECKHUX PEAKIUH,
TECTUPOBAHUE,
YCTHBIA OIIPOC




COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUI
C UCII0JIb30BAHUEM CTPYKTYPHBIX HOpMYIT

Hroro no pazueny 12

Pa3nes 5. BoicokoMoJIeKyJISIDHBIE COeIMHEHUS

BBICOKOMOJ'ICKy.]'IHprIe
COCOAMHCHU

5.1

bu6mmoteka [IOK

c(hOpMHUPOBAHHOCTH

YMEHUS NOATBEPKIaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
PEAKIIMOHHOHN CIIOCOOHOCTH OPraHUYECKUX
COEIMHEHUH OT KPaTHOCTH U THUIIA
KOBJICHTHOM CBSI3U (O- U T-CBSI3H),
B3aMMHOTO BJIMSIHUS aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX; COPMHPOBAHHOCTh
YMEHUS XapaKTepU30BaTh UCTOYHUKA
YIIIEBOAOPOAHOTO CHIPBS (HEDTH,
HPUPOJHBII ra3, yrois), CHocoObl ero
nepepaboTKU U IPAKTUUECKOE
IPUMEHEHHE IPOYKTOB epepaboTKH;
c(OPMHUPOBAHHOCTD BJIAJICHHUS CHCTEMOM
3HaHUH 0 €CTECTBEHHO-HAYYHbBIX METOAX
MO3HAHUS — HAOJFOIEHUH, U3MEPEHUH,
MOJICIIUPOBAHHUH, IKCTIEPUMEHTE
(peaTbHOM M MBICTICHHOM) M YMEHUS
IPUMEHSTH 9TH 3HAHUS

Pemenue
IPaKTUYECKUX U
pacyeTHBIX 3a/1a4,
pelleHre YpaBHEHU
XUMHYECKUX PEAKIIUH,
TECTUPOBAHUE,
YCTHBIHA OIIPOC

Hroro o pazneny 6

OBIIEE KOJIMYECTBO
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