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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma 1Mo XMMHMH Ha YpOBHE CpeaHero oodumiero oOpa3zoBaHHs pa3paboTaHa Ha OCHOBE
®depnepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deneparuny,
TpeOOBaHUH K pe3ysbTaTaM OCBOCHHUS (elepaibHOil 00pa30BaTEIbHON MPOTrpaMMBbI CPEIHETO OOIIETOo
obpazoBanus (POIT COO), npeacraBieHHbIX B denepanibHOM rocyIapcTBEHHOM 00pa30BaTEIIbHOM
crangapre COO, c yuérom KoHuenumu mnpenogaBaHus Y4eOHOrO TMpenMeTa «XUMHS» B
oOpa3oBaTenbHbIX  opranm3ammsx  Poccuiickoit ~— denepauuu,  peanu3ylomuX  OCHOBHBIE
o0Opa3oBaTelbHbIC MPOrPAMMBI, U OCHOBHBIX NOJOXKEHUH «CTpaTeruud pa3BUTHS BOCIUTAHUS B
Poccuiickoit ®eneparuu Ha niepuon g0 2025 roma» (Pacmopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMUsl Ha YpOBHE YriyOJEHHOrO M3y4eHHs 3aHHMaeT BaXHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHOro oOpaszoBanus yuamuxcs 10 kmacca. M3yuenuwe mnpeamera, peanu3yeMoe B YCIOBHUSX
nuddepeHIPOBaHHOTO, MPOPUIHLHOTO O0YYEeHHS, MPU3BAHO OOECIEYUTh 00IIe00pa30BaTCIIbHYIO U
OOIIEKYJIBTYPHYIO TIOJITOTOBKY BBITYCKHHUKOB IIKOJIBI, HCOOXOJAUMYIO IS aJanTallud WX K OBICTPO
MEHSIOLIUMCS YCIIOBHSIM JKM3HH B COLIMYME, a TaK)Ke JUIS MPOJIOJDKEHUSI O0yUeHUs B OpPraHU3alusix
po(hecCHOHATTLHOTO 00Pa30BaHus, B KOTOPBIX XUMUS SIBIISICTCS OJTHOU U3 MPUOPUTETHBIX TUCIIUILINH.

B nmporpamme mno XuMUM Ha3HaueHHe ImpeaMera «XHUMHs» TOJNy4aeT MOAPOOHYIO
UHTEPIIPETALIMI0 B COOTBETCTBUUM C OCHOBomojararomumu nojoxenusmu OIoC COO o
B3aMMOOOYCIIOBICHHOCTH 1IeJieH, COJIep)KaHus, pe3ylbTaToB OOyudeHUss M TpeOOBaHUU K YPOBHIO
MOJTOTOBKA  BBIMYCKHUKOB. CBUACTEILCTBOM TOMY  SIBJISIFOTCS  CIICAYIOIIHME  BBIMOITHICMBIC
POrpaMMOii 0 XUMUHU (YHKITUH:

o UH(POPMALIMOHHO-METOIMYECKAs, pealu3alus KOTOpoH oOecreyuBaeT IOJIyuyeHHe
IpPEACTaBICHUs O IEeNsAX, COAEp)KaHUM, OOIed cTpaTernu oOydeHHs,, BOCIUTAHUS U Pa3BUTHUS
00yyaroluxcs CpeACTBAMHU MIPEIMETA, U3y4YaEMOTr0 B paMKax KOHKPETHOTO MPOQuIIs;

O OpraHU3alMOHHO-TIAaHUPYIOIIAsA, KOTOpas MpeayCMaTPpUBAET ONPEICIICHUE: TPUHIUIIOB
CTPYKTYPUPOBAaHUS M TOCIIEAOBAaTEIbHOCTH HM3y4eHHs YUeOHOro MarepHasia, KOJIMYECTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEPUCTUK; MOAXO0/10B K (POPMUPOBAHUIO CO/IEPKATEILHOW OCHOBBI KOHTPOJIS
U OLICHKM 00pa30BaTeNIbHBIX JTOCTH)KEHUI OOydarolMXCsi B paMKax MTOTOBOM aTTecTalud B (opme
€JMHOT0 TOCYIapCTBEHHOI0 dK3aMEHA 110 XUMUHU.

ITporpamma asst yriyOnEHHOTO U3YUYEHUS] XUMHU:

a yCTaHaBJIMBAET MHBAPHAHTHOE MTPEIMETHOE COJIepKaHKe, 0053aTeIbHOE I U3yUEHHs B
paMKax OTHENbHBIX Npoduiei, mpeaycMaTpuBaeT paclpesieleHue M CTPYKTypUpOBaHHE €ro Io
KJ1accaM, OCHOBHBIM COZIepKaTelIbHbIM JIMHUSAM/pa3aenam

Kypca,
O Ja€T NMpUMEpPHOE pachpesiesieHe yueOHOro BpeMEHHU, PEKOMEHIyeMOro ISl U3y4eHHs
OTJIEIbHBIX TEM;

a npelaraeT NPUMEPHYIO MOCIE10BaTEIbHOCTh U3YYEeHUs yUeOHOro MaTepuana ¢ y4éToM
JIOTUKU OCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEIMETHBIX CBSI3EH;

O Ta€T METONMYECKYI0 MHTEpIpeTaluio Lejded W 3amad W3ydeHus IMpeaMmera  Ha
yIIIyONEHHOM ypOBHE € YYETOM COBPEMEHHBIX INPUOPUTETOB B CHCTEME CpPEIHEro OOIIero
o0pa3oBaHUs, COJIEP/KATEIbHON XapaKTEPUCTHKU IJIAHUPYEMbIX DPE3yJIbTAaTOB OCBOEHHUS OCHOBHOM
o0pa3oBaTeNbHONW MPOrpaMMbl CpeIHEero oO0Imero o6pa3zoBaHUs (JMYHOCTHBIX, METalpeAMETHBIX,
NpeIMETHBIX), a TaKke ¢ YyY4ETOM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENbHBIX JEWCTBUMN
00y4aroLIerocst 0 OCBOCHUIO COAEPKAHUS IIPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTrpaMME MO XMMHH IPETyCMOTPEHa MPEEeMCTBEHHOCTH C
o0yyeHHeM XHMHUH Ha YPOBHE OCHOBHOIO oOIIero oOpa3oBaHus. 3a NpeAesaMH yCTAaHOBJICHHOM
IporpaMMoil Mo XWMHUU 00s3aTeNbHOM (MHBAPUAHTHOM) COCTaBISIOLIEH coiepX aHUs Y4eOHOro
npeamera «XHMHA» OCTAaETCS BO3MOXKHOCTh BBIOOpa €ro BapUaTHBHOM COCTaBIAIOIIEH, KOTOpas
JIOJKHA ONPENENAThCSl B COOTBETCTBUM C HAlPaBJIEHUEM KOHKPETHOTO POt 00yueHHMs..
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B cootBercTBUM ¢ KOHUenTyaibHbIMU TO0KeHUsIMU PI'OC COO o0 Ha3HaYe€HHUM MPEIMETOB
0a30BOro 1 yriryOJIEHHOTO YPOBHEH B cucteme nudGepeHIIMpoBaHHOrO 00YICHHS Ha YPOBHE CPEAHETO
oOmiero o0pa3oBaHMS XUMHS HAa YpOBHE YIUIYOJEHHOTO HM3y4eHHUsS HAIpaBlieH Ha peanu3aliio
IPEEMCTBEHHOCTH  C TIOCJIEAYIOUIMM 3TaroM IOJIYYEeHUS XMMHUYECKOro OOpa3oBaHHs B paMKax
U3YYEHHUS CIIELUATIbHBIX €CTECTBEHHO-HAYYHBIX M XMMHUYECKUX JUCLUHUIUIMH B By3aX M OpPraHU3alUAX
cpenHero TpoeCCHOHATBHOTO 00pa3oBaHus. B 3Tol CBs3M u3ydeHHWE mpeamera «XUMHS»
OpPUEHTUPOBAHO MPEUMYILECTBEHHO HAa PACIIMPEHHUE M YrIIyOJieHHEe TEOPEeTUUYECKOW M MPAKTHYECKOM
MOJITOTOBKA OOYYAIOIIUXCS, BBIOPABIIMX OMpeAenEHHbId Npoduis 00ydeHHs, B TOM YHCIE C
NEPCIEeKTUBOW  TOCJIEAYIOIIEro  IMOJMYYeHHs] XMMHYECKOro o00pa3oBaHUSI B  OpraHU3alUAX
npodeccuonansHoro obpaszoBanusi. Hapsgy ¢ astuMm, B cBere TpeboBanuiit ®IOC COO «k
IUTAHUPYEMBIM pe3yJbTaTaM OCBOeHUS (efepanbHoi 00pa3oBaTeIbHON MPOrpPaMMbI CPETHETO OOIIETro
00pa3zoBaHus U3ydyeHUE TpeaMeTa «XUMUs» OPUEHTUPOBAHO TaKXKE HAa PEIICHHE 3a/1a4 BOCIUTAHUS U
COLIMAJILHOTO Pa3BUTHUSL O0ydaromuxcs, Ha (GOPMUPOBAHUE Y HUX OOIIEHHTEIUIEKTYalbHBIX YMEHUH,
YMEHUH paloOHAIM3AUN Y4eOHOTO Tpyda W OOOOIMIEHHBIX CIIOCOOOB NEATEIFHOCTH, WMEIOIINX
MEXIMCIUTUTMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocrapnsomuMu  npeameTa  «XuUMHUS» Ha ypOBHE YrIyOJIEHHOTO W3YUYECHHS SBIISIFOTCS
yrayOonénnble Kypcbl — «Opranuudeckas xumusi» u «OOmass u HeopraHuueckas xumusi». [Ipu
OTpENICTICHUN TIOJXO0/J0B K OTOOPY U CTPYKTYpHOH OpraHU3allud COJACPKAHUSA OSTUX KypCOB B
nporpaMMe Mo XUMHH 3a ocHOBY mpuHATH mnonoxkeHus OI'OC COO o paznuuusx 06a3oBoro u
yriayO0nEHHOIO YPOBHEHW U3YUEHHUSI IPEAMETA.

OcHoBy conepkanus KypcoB «Opranudeckas xumus» U «OO0IIas U HeOpraHUYeCKas XUMUS»
COCTaBJISIET COBOKYITHOCThH TPEIMETHBIX 3HAHUW M yMEHHUH, OTHOCSIIUXCA K 0a30BOMY YpPOBHIO
U3YYeHHUs MpeaMeTa. JTa CHCTeMa 3HAHMH IOJIydaeT OMpEeeEHHOE TEOPETUYECKOE MOMOIHEHHE,
MIO3BOJISIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONbIIHMIA 00BEM (DaKTOJOTHUECKOTO MarepHaa.
Tak, Ha yrnyOn€éHHOM ypOBHE U3y4eHHs IpeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTEIHLHOTO
YBEIUYCHUSI 00bEMA 3HAHUNW O XUMHUYECKHX DJIEMEHTaX M CBOMCTBAX MX COCIMHEHHUM HAa OCHOBE
pacuiupeHusi W yriayOJeHHUs TPEeACTaBICHHH O CTPOCHHUU BEIIECTBA, XUMHUYECKON CBSI3U U
3aKOHOMEPHOCTSX MPOTEKAHUS PEaAKIINil, PACCMATPUBAEMBIX C TOYKU 3PEHUST XUMUYECKON KUHETHUKU U
TepMOAMHAMUKU. M3ydeHue mnepuoauyeckoro 3akoHa U Ilepmonnueckoil cHCTEMbl XUMHUYECKUX
SJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHHYECKUX TMPEACTABICHUSIX O CTPOCHHUH
aToMa. XHUMHUYECKasi CBS3b OOBACHIETCS C TOYKH 3PEHHS] DHEPreTHMUECKUX HW3MEHEHUH MpHu e€
00pa30BaHUM U pa3pyllIEHUH, a TAK)XKE C TOUKH 3pEHHsI MEXaHU3MOB €€ oOpa3oBanusd. V3ydueHue Tumnon
peakiuii gomnonHseTcs (HOpMHUpPOBAHHEM TPEACTABIECHUN 00 JIEKTPOXUMUYECKUX TpoIeccax u
JJIEKTPOJIM3E PACIUIaBOB U PacTBOPOB BeEIIECTB. B Kypce opraHMyeckoil XMMUU MpPU PacCMOTPEHUU
PEaKIIMOHHON CIMOCOOHOCTH COEIUHEHHH yAenseTcs oco00oe BHHUMAaHHE BOIPOCaM 00 3IIEKTPOHHBIX
s dexrax, 0 B3BaMMHOM BIUSHUUA aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PeaKI[uil.

Oco0oe 3HayeHHE HMMEET TO, YTO Ha COJAEpKAHHE KYpCOB XHUMHH YIIIyOIEHHOTO YpPOBHS
U3YYEHHUs Ui KJIACCOB OMpeNeN€HHOro npoduis (TaaBHBIM 00pa3oM Ha UX CTPYKTYpY U XapakTep
JIOTIOJTHEHU K OOIIei cucTeMe MpeIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSIHUE CMEXHBIE TTPeAMETHI. Tak,
HanpuUMep, B COACPKaHUU MPeAMETa IS KIIACCOB XUMHUKO-(pu3ndeckoro npoduiis 00NbIioe 3HaYeHHe
OyIyT UMETh JIEMEHTHI Y4eOHOr0o Matepuaina mo oomei xumuu. [Ipu u3yuenun npeamera B JaHHOM
CIIy4ae akIeHT OyJeT ceNaH Ha OOIIHOCTh METOOB MMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHl B XUMUH
U B (huU3MKe: aTOMHO-MOJIEKYJsipHasi Teopus (MOJEKyspHas Teopus B (PU3HMKE), 3aKOHBI COXPaHEHUS
MaccChl U HHEPTrUU, 3aKOHbl TEPMOAMHAMUKH, DJIEKTPOJIN3A, MPEJICTABICHUS O CTPOEHUHU BEILECTB U
pyroe.

B 10 xe Bpems B copepKaHMM TpeaMeTa IS KIACCOB XHUMHUKO-OMOJIOTHYECKOTO MPOQUIIS
OonpmMi ynenbHBIA Bec OyleT MMETh OpraHudeckas XuMmus. B aTom ciyuyae mpenocTaBisieTcs
BO3MOXXHOCTh JUIsI OoJiee OOCTOSITENHHOTO PACCMOTPEHHSI XMMHUYECKON OpraHu3aluu KIETKH Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOU BXOMAT, K MPUMEPY, TAKHE CTPYKTYPHBIE KOMITOHEHTHI,
KaK JIMMUABI, OCNKU, YIJIeBOJbI, HYKICUHOBBIC KHUCIOTHI U Apyrue. [Ipu 3TOM 3HAHUA O COCTaBe U
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CBOMCTBAaX IPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHUYECKMX BEIIECTB CIYXaT OCHOBOM A
U3YUYEHHSI CYITHOCTH MPOLECCOB (POTOCUHTE3A, TbIXaHUS, TTHILCBAPEHHSL.

B muiane ¢opMupoBaHUs OCHOB Hay4yHOIO MHPOBO33PEHHS, OCBOEHHs OOLICHAayYHBIX METOOB
MIO3HAHUS U OIbITa MPAKTUYECKOTO0 NMPUMEHEHUS HAYYHbIX 3HAHUI M3ydeHUe IpeaMmeTra «XuMus» Ha
yIiIyOJ€HHOM YpOBHE OCHOBAaHO Ha MEXIIPEIMETHBIX CBS35AX C YU€OHBIMM IPEAMETaMH, BXOASIIIUMHU
B COCTaB MpeIMETHBIX o0nacTeil «EcTecTBeHHO-HAayuHbIE IPEAMETHI», «MaremaTuka U HHPOPMATHUKA
1 «PyCCKUH A3BIK U JINTEPATYPA».

[Tpu n3ydenun yueGHOrO mpeamera «XUMUsS» Ha yriIyOJEHHOM ypOBHE Takke, Kak Ha ypOBHE
OCHOBHOTO W cpeaHero oOmiero ooOpa3oBaHus (Ha 0a30BOM YpOBHE), 3a7adyeil NEPBOCTEIICHHOM
3HAaYMMOCTH SIBIIsIeTCST (OPMHUPOBAHHME OCHOB HAayKHM XHMHUH Kak 00JacTd COBPEMEHHOTO
€CTECTBO3HAHUSA, IPAKTUYECKON NEATEIbHOCTH YEJIOBEKa M OIHOIO0 M3 KOMIIOHEHTOB MHPOBOM
KyJIbTypbl. Pemienue 3710l 3amaum Ha YrayOnE€HHOM ypOBHE H3Yy4YEHHs IMpEIMETa Mperosaraet
peaM3alnIo TaKUX LEJIeH, KaK:

O dbopMupOBaHUE MPEICTABICHUI: O MaTepUATbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTHU SIBICHUI MPUPOIBI, O MECTE XMMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ Bemyliei
poiii B OOCCIICUYECHUN YCTOWMYMBOTO PA3BUTHUS YEIIOBEUECTBA: B PEHICHHH MPOOIEM IKOJIOTUYCCKOM,
SHEPreTUYeCKON M MUIIEBOW OE30MaCHOCTH, B Pa3BUTHUH MEIUIMHBI, CO3JaHUU HOBBIX MaTEepUANIOB,
HOBBIX HCTOYHUKOB DSHEPTUH, B OOCCHNEYCHHH PAlMOHAIBHOTO MPHUPOIOIOIE30BAHHUS, B
dbopMUPOBAaHUM MHPOBO33pEHUS U OOIIeH KyabTyphl 4YellOBEKa, a TaKkKe OSKOJOTHYECKH
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U TIPUPOIHOM CpeIe;

D OCBOCHUEC CHCTCMBI 3HaHI/II71, JeKallnuxX B OCHOBC XUMHYSCKOMN COCTaBHﬂIOHIef/'I
eCTeCTBCHHO'HaquOﬁ KapTUHbBI MHpaA: Q)YHﬂaMeHTaHLHLIX HOHHTHﬁ, 3dKOHOB H Teopnﬁ XHUMUU,
COBPCMCHHBIX HpeILCTaBHeHI/H\/JI O CTpOCHHMH BCHICCTBA Ha pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJICKYJIAPHOM, HAAMOJICKYIISIDHOM, O TCPMOAUHAMHYCCKUX U KHHCTHUUYCCKHX 3aKOHOMCPHOCTAX
MMPOTCKAHUA XUMHYCCKUX peaxunﬁ, 0 XUMHUYCCKOM PAaBHOBECHUHU, paCTBOpPAax U JUCIHCPCHBIX CUCTCMAX,
00 O6I_I_II/IX HAaYYHBIX IPUHOUIIAX XUMHWYCCKOI'O IMTPONU3BOACTBA,

O dbopMupoBaHre y OOydYalOIIMXCS OCO3HAHHOTO TMOHHMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHUYECKHUX 3HAHHUH Ui 0OBSCHEHUS KIIIOUEBBIX UACH U MpoOIeM COBPEMEHHON XUMMHH,
JUIsi OOBSCHEHUS U TPOTHO3UPOBAHUS SBJICHHUM, HMEIOIIUX EeCTECTBEHHO-HAyYHYIO MPUPOLY;
TPaMOTHOTO peHIeHHs] TpoOJieM, CBS3aHHBIX C XUMHUEH, MPOTHO3UPOBAHMS, AHANU3a M OILIEHKH C
MO3UIIMIA HKOJOTUYECKON 0€30MacCHOCTH TOCIEACTBUN OBITOBON M MPOW3BOJCTBEHHOM JEATEIHLHOCTH
YeloBeKa, CBA3aHHON C XMMHYECKHUM MPOU3BOJICTBOM, UCIIOJIL30BAHUEM U MepepadOTKOM BEIIECTB;

O yrayOneHne MPENCTaBICHU O HayyHBIX METOJaX IMO3HaHHS, HEOOXOMUMBIX IS
MpuoOpEeTEeHUsI YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M OOBSCHEHUS] XWMHUYECKHUX SBJICHHM,
UMEIOIINX MECTO B MPHUPOJIe, B MPAKTHUUECKOM IeATETbHOCTH U MOBCEAHEBHOMN KU3HU.

B nutane peanuzanuu nepBooyYepeHbIX BOCIUTATENbHBIX U Pa3BUBAIOIINX (DYHKIUN 11ETOCTHON
CUCTEMBI CpeJlHero obiiero oOpa3oBaHus NPy U3YYCHUH MpeaMeTa « XUMHU) Ha YIIyOIEHHOM ypOBHE
0COOYI0 aKTYaJIbHOCTh MPUOOPETAIOT TAKKE LIETTH U 3a]1a4H, KaK:

O BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTU SIBJICHUM MpPHUPONBI, YBAXKEHUS K
Ipoleccy TBOpYECTBA B OO0JACTH TEOPETUYECKUX M TPUKIATHBIX HCCIEOBAaHUN B XHMHUH,
(dopMHpOBaHHE MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

O Pa3BUTHC MOTHUBAIIUU K 06y‘-ICHI/IIO 1 IIO3HAHMUIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIIO U
CaMOBOCITMTAaHUTIO HAa OCHOBE YCBOCHHA 06H1€‘I€HOB€‘I€CKI/IX HeHHOCTefI;

I:I Pa3BUTHEC MMO3HABATCIIBHBIX HHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEN
oOydaromuxcsi, (OpMUPOBaHHWE y HHUX CO3HATEJIBHOTO OTHOIIEHHS K C€aMOOOpa30BaHUIO U
HENpEepbIBHOMY OO0Opa30BaHUIO KaK YCJIOBHIO YCIHEIIHOW NpoecCHOHATBbHON M  OOIIECTBEHHOM
JeATEIFHOCTH, OTBETCTBEHHOTO OTHOLIEHHUSI K CBOEMY 37I0POBBIO M MOTPEOHOCTH B 310pOBOM 00pase
KHU3HH,
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o dopmupoBaHHE yMEHUH U HAaBBIKOB pPa3yMHOTO IPHPOJONOJIB30BAHMS, pa3BUTHE
OKOJIOTMYECKON  KyJAbTYpBI, TPHUOOpPETEHHE ONbITa OOIIECTBEHHO-TIONE3HON  JKOJOTHYECKON
JESTEIbHOCTH.

OO1m1ee 4nCIIO YacoB, PEKOMEHI0OBAaHHBIX JIJISl U3yYEHHsI XMMUU Ha YTiayOJieHHOM ypoBHe, — 102
yaca: B 10 kimacce — 102 ygaca (3 yaca B HeJEITIO).

COAEPKAHUE OBYYEHUSA
10 KUIACC
TeopeTudyeckue OCHOBbI OPraHUYeCKO XUMHHU

[Ipenmer W 3HaUYeHHWE OPraHUYECKOW XUMHHM, MPEACTABICHHE O MHOT000OpasuM OpraHMYECKUX
COCTUHEHUN.

DJNEeKTPOHHOE CTPOCHHE aToOMa YIIIepoAa: OCHOBHOE M BO30YXKIEHHOE COCTOSHUS. BajeHTHbIE
BO3MOKHOCTM aTroMa yriepoja. XHMHYECKas CBA3b B OPraHMYECKUX COEJAMHEHUSX. THUIbI
ruOpuIU3alil  aTOMHBIX oOpOWTanei yriepoga. MexaHW3Mbl 00pa3OBaHHsS KOBAJCHTHOW CBS3H
(0OMEHHBI M JOHOPHO-AKIENTOPHBIN). THMBI MepeKphIBaHUS ATOMHBIX OpOHUTaNed, G- U T-CBS3U.
OpunapHasi, 1BOHHass W TpolHas cBA3b. CrocoObl pasppiBa CBsA3€M B MOJEKYJaX OpPraHMYECKUX
BeniecTB. [loHsTHE 0 CBOOOIHOM paaukaie, HykJeopuie u eKTpodue.

Teopus ctpoenust oprannueckux coeauHeHuii A.M. byTtiepoBa u coBpeMeHHbIE NIPEACTABICHUS
O CTPYKTYpE MOJIEKYJl. 3HAUEHHE TEOPUU CTPOCHHUS OPraHWYECKUX COeAMHEHUH. MolleKynsipHble U
CTpyKTypHBIE (opMyibl. CTpyKTypHBIE (OPMYIBI pa3IMYHBIX BUAOB: pa3BEPHYTas, COKpaIlEéHHas,
ckernetHas. M3omepus. Buabl usoMepun: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3P PEKThI B
MOJIEKYJIaX OPTaHUYECKUX COCAMHEHNN (MHAYKTUBHBIN U ME30MEPHBIN 3PPEKTHI).

[IpencraBienne o kKiaccu(pUKauu opraHudeckux BemiecTB. [loHsATHE O (QYHKIMOHATBHON
rpynne. ['omonorusi. ['omosoruueckue psiapl. Cuctemaruyeckas HOMEHKJIATypa OpPraHHMYECKHUX
coenuaeHuit (IUPAC) u TpuBHaIbHbIC Ha3BaHUS OTACIBHBIX TIPEICTABUTEIICH.

OcobenHoctd W KiaccU(UKAIU OpraHUYECKUX peakiui. OKHUCITUTETFHOBOCCTAHOBUTEILHbBIC
pEeaKuy B OPraHUYECKON XUMUH.

JKCIepUMEHTAJIbHbIE MeTO/bI H3y4YeHHUs BellleCTB M UX NpeBpalleHuil

O3HakomiieHHe ¢ 00pa3llaMu OpraHMYECKUX BEIECTB M MaTepualaMy Ha UX OCHOBE, OIBITHI IO
IPEBpAIEHUIO OPraHWYEeCKUX BELIECTB INpPU HarpeBaHUM (IUIaBJIeHHE, OOYIJIMBaHME W TOPEHHUE),
KOHCTPYMPOBAHHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

YraeBoaopoasl

Ankanpl. ['omonmormueckuil psii ankaHoB, oOmas (opMyna, HOMEHKJIATypa M HM30MEpHs.
DONEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ aJIKaHOB, SP -TMOpHIM3alMds aTOMHBIX
opburaneit yrnepona, 6-cBsi3b. Konpopmepsl. Puzndecknue CBOWCTBA aJKaHOB.

XUMUYECKHE CBOMCTBA aJKaHOB: pEaKIMM 3aMEUIeHMs, W30MEepU3aliH, AETUIAPUPOBAHUSL,
LUKJIU3al11, TUPOJIN3a, KPpeKuHra, ropenus. IIpencraBinenne o MexaHU3Me peaklUui paguKaJbHOTO
3aMeleHusl.

Haxoxnenue B npupozae. CriocoObl MoMy4eHNs U IPUMEHEHUE aJIKaHOB.

Huxnoankanel. OOmas ¢opmyna, HOMEHKIarypa u uzoMmepus. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaJIbIX (LIMKJIONPOINAH, IUKIO0YTaH) U OOBIYHBIX (IIMKIONEHTAH, [IUKIOreKCaH )
UKJI0aKaHOB. CrIocoObI MOJTYYeHHs U TPUMEHEHHE HUKIIOATKAHOB.

Ankensl. ['oMonornueckuil psan ankeHoB, oOmias (opmyna, HOMEHKJIATypa. DJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJT ATTKEHOB, SP’-THOPH/IN3AIHsS aTOMHBIX OpOHTANCH YriIeposa, o-
u m-cBsi3u. CTpyKTypHast U reoMeTpudeckas (Luc-TpaHc-) u3oMepus. OU3ndecKkue CBOWCTBA aJIKEHOB.
XHWMHUYECKUE CBOWCTBA: PEAKIMM IPUCOEINHEHHUs, 3aMEIIECHNs B O-TIOJOKEHHE NPHU JBOMHOU CBA3H,
NoJMMepH3alMu U okucieHus. IlpeacraBieHne o MexXaHM3ME peakUUd  HIEKTPO(UIBHOTO
npucoeauHenus. [IpaBuno MapkoBHukoBa. KauecTBeHHBbIE peaknMM Ha ABOWHYIO CBsI3b. CrocOObI
MOJIyYEHUS U IPUMEHEHHE AJIKEHOB.

Anxaauensl. Knaccudukanus aakaaneHoB (CONpsHKEHHBIE, N30JIMPOBaHHBIE, KyMYJIUPOBAaHHBIE).
Oco0eHHOCTH DIEKTPOHHOTO CTPOSHHUS M XMMHYECKHUX CBOMCTB COMPSDKEHHBIX AUEHOB, 1,2- u 1,4-
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npucoeaunenue. llomumepuzanus conpsokEHHBIX IueHoB. CrnocoObl MONy4YeHHUS W TpPUMEHEHUe
AJIKaIMECHOB.

Anxunbl. ['oMonoruueckuid psii amkuHOB, oOmias Qopmyia, HOMEHKIaTypa ¢ H30Mepus.
DJEKTPOHHOE W TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AalKWHOB,  SP-THOpPHIU3AIUS aTOMHBIX
opbutaneii yriaepojga. DU3HMYECKHE CBOWCTBA QJIKWHOB. XHMHYECKHE CBOWCTBA: pPEaKIMH
IPUCOEAVHEHUS, IMMEpPU3alUuud U TpUMEpHU3alMM, OKHCIeHUsA. KucioTHble CBONCTBA aJKHUHOB,
UMEIOUINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBbIE peakuMM Ha TPOHHYIO CBs3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHHUE AJIKUHOB.

Apomartudeckue yrieBogoponabl (apeHsl). ['omonornueckuit psig apeHoB, oOmias ¢dopmyia,
HOMEHKJIaTypa ¥ HU30MepHs. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OCH307Ia.
[IpaBuno apomMaTM4YHOCTH, IPUMEPHI apOMaTUYECKUX coeAuHeHuH. dusmyeckue CBOMCTBA apeHOB.
XUMHYECKUE CBOWMCTBAa OCH30J1a M €ro IOMOJIOTOB: PEAKIMU 3aMEIICHUS B OEH30JIbHOM KOJIbIE H
VIJIEBOJOPOAHOM  pajuKalie, pPEaKIUH MPUCOCIUHEHUS, OKHUCIEHHE TOMOJIOTOB  OeH3oia.
[IpencraBnerne O MexaHM3ME peakuui dneKTpoduiabHOTO 3amenieHus. [IpencraBieHue 00
OpPUEHTHUPYIOIIEM JIeHCTBUU 3aMeCTUTENeH B OEH30JIbHOM KOJIbIE HAa IPUMEPE AJIKMIIbHBIX PaJUKAJIOB,
KapOOKCHJIHOW, THAPOKCHUIBHOH, aMHHO- M HHUTPOTPYIIIBI, aTOMOB TrajoreHoB. OcoOeHHOCTH
XUMHYECKHX CBOMCTB ctupona. Ilomumepusanust crtupona. CrocoObl MONMYYeHHUS U TPUMEHEHHE
apOMaTHYECKUX YTJIEBOJOPO/IOB.

[Ipuponnsiii ra3. [lonyrHeie HedTsAHBIE Ta3bl. HedTh 1 €€ mpoucxoxaenue. KameHHbI yroib u
NPOAYKTH ero mepepadoTku. CrocoObl mepepaOdoTKu He(PTHU: MEeperoHKa, KPEKUHT (TSPMHUUYECKUH,
KaTaJUTHUYECKUM ), puGOPMUHT, TUPOITH3.

[IpoxykTel nepepaboTKku HEPTH, X TPUMEHEHNE B IPOMBIIIUIEHHOCTH H B OBITY.

['eneTnueckas CBSI3b MEXKY pa3IMYHBIMU KJlacCaMu yri€BOJI0POJIOB.

DNEKTPOHHOE CTPOEHHME TajJOreHNPOU3BOAHBIX YIJIEBOJOPOIOB. Peakuuy 3amernieHus rajioreHa

Ha THIPOKCOTPYHILY, HUTPOTPYIIILY, IUAHOTPYIITY, aMUHOTPYIIITY.
JlelicTBME Ha TAJIOTEHIPOU3BOAHBIE BOJHOTO M CIHPTOBOrO pacTBOpa MENOYM. B3ammopeicTtBue
JUTAJIOT€HAIIKAHOB C MarHueM MW UUHKOM. IloHsATHE 0 MeTajul0OpraHuyYecKUX COEIUHEHUSIX.
Hcnonb30BaHne rajoreHnpon3BOIHBIX YIIIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPTaHUYECKUX
BELIECTB.

JKCIepUMEHTAJIbHbIE MeTO/bI H3y4YeHHUs BelleCTB M UX NpeBpalleHuii

N3yuenune (u3nyecKkux CBOWCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTh), KAaUECTBEHHBIX pEAKIMHA
YIJIEBOJIOPOAOB DPA3NUYHBIX KiIaccoB (oOeclBeunBaHWE OpOMHOM WJIM HOJHOM BOJABI, pacTBOpa
NepMaHraHaTa Kajius, B3aUMOJCHCTBHE alleTHIIeHa C aMMHavHbIM pacTBOpoM okcuaa cepebdpa(l)),
KaueCTBEHHOE OOHAapyKEeHUE YIiepoaa U BOAOPOJa B OpPraHMYECKUX BEIECTBaX, MOIYYEHHUE dTUIICHA
U U3Y4YeHHE €ero CBOWCTB, O3HaKoMiieHHe ¢ koJuiekiusmu «Hedte» u «Yromp», ¢ oOpasnamu
IJIACTMACC, KaydyKOB M PE3UHBI, MOJIEIMPOBAHUE MOJIEKYN YIJI€BOJOPOIOB M TalOr€HIIPOU3BOIHBIX
YIJI€BOIOPOOB.

Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenbHble oHOATOMHBIE CUPTHL. CTpoeHHEe MOJIEKYd (Ha IpUMepe METAaHOJIa U ATaHOJa).
I'omonoruueckuit psia, odmas Gopmyrna, u3omMepusi, HOMEHKIaTypa U kinaccuukanus. Ouznueckue
CBOMCTBa NpPEJENbHBIX OJTHOATOMHBIX CIUPTOB. BOooponHbIe CBA3M MEXIy MOJIEKYJIaMH CIHPTOB.
XVMMUYECKHE CBOMCTBA: pEaKLUMM 3aMELIEHUs, JAETUApaTallii, OKHUCIEHMs, B3aUMOJEHCTBUE C
OpraHMYECKHMHU U HEOPraHMYECKUMHU KHciIoTamMu. KauecTBeHHast peaklids Ha OJIHOATOMHBIE CIIUPTHI.
JlelicTBue 3TaHONla W MeETaHOJIA Ha OpraHu3M uenoBeka. CrocoObl MOJMy4YeHHs M TNPUMEHEHUE
OJIHOATOMHBIX CIHPTOB.

IIpoctbie »¢upsl, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH (QHU3MUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaroMHble COUPTHI — ITHICHIIIUKOIb U TIULepuH. PU3nueckrue U1 XUMHUYECKUE CBOMCTBA:
peakuuy 3aMelleHus, B3aUMOJCHCTBHE C OpPraHMYECKMMHU M HEOPraHWYECKUMHU KHCIOTAMU,
KAueCTBEHHAsl peakiMsi Ha MHOrOaTOMHble cnupThl. lIpencTraBieHne O MeXaHU3ME peaKlHi
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HyKieopmibHOrO 3amenieHus. JlelictBue  Ha opranu3M uyenoBeka. CrocoObl MOMY4YeHUS U
IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIHUSHUE THIPOKCOIPYNNbl U OEH30JILHOTO SApa.
dusnueckue cBoiictBa heHona. OcoOEHHOCTH XUMUYECKUX CBOUCTB (heHoa. KauecTBeHHBIE peakuu
Ha  (Qenon. Tokcuunocth  (denona. CrnocoObl  ToMydeHUss ©  OpUMEHeHHe  (eHona.
denonpopManbaeTHAHAS CMOJIA.

KapOonusbHble cOeTMHEHUSI — allbJETUIbl U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHUIHLHOU
rpymnsl. ['oMonoruyeckue psiibl anbIeru0B U KETOHOB, 0011as (opMysa, H30Mepusi © HOMEHKIIATYpa.
Ou3nyecKkue CBOWCTBA aJbJAECTUAOB U KETOHOB. XHMHUYECKHE CBOMCTBA ajbJETHUIOB U KETOHOB:
peakuu npucoequHenus. [IpencraBienue o MexaHU3Me peakuuil HyKI€O(HIBHOTO MPUCOESTUHEHHUS.
OxucneHue anbJIeruioB, KAYECTBEHHbIE PEaKuu Ha anbpAerubl. CrocoObl MoyuyeHus: U MPUMEHEHHE
QJIBJICTUOB ¥ KETOHOB.

OAHOOCHOBHBIE TMpe/eTbHbIE KapOOHOBBIE KUCIOTH. (OCOOEHHOCTH CTPOCHHS MOJEKYJ
KapOOHOBBIX KUCIIOT. MI30Mepus 1 HoMeHKnatypa. Puszndeckue CBOWCTBA OJHOOCHOBHBIX MPEEITbHBIX
KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIy MOJIEKYJIaMH KapOOHOBBIX KHUCIOT. XHMHYECKHE
CBOWCTBA: KHCJIOTHBIE CBOMCTBA, peakius ITepHU(PHUKALNN, PEAKIHUU C YIaCTHEM YIIIEBOJOPOIHOTO
panukana. OcoOEHHOCTH CBOWMCTB MYpaBbUHOW KHUCIOTHL. [loHATHE O MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT — CIIOKHBIX 3(Upax, aHTHIpHIaX, TaJOreHaHTUAPUAAX, aMUAaX, HUTpUiIax. MHOroodpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEMPEIEIbHBIX U apOMATHUYECKUX KapOOHOBBIX KHUCIIOT,
JTMKApOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTenu BBICIINX KapOOHOBBIX KUCIIOT:
CTeapuHOBas, MaJbMUTHHOBASA, OJICMHOBAS, JIMHOJEBAs], TMHOJIECHOBAsI KUCIOTHL. CrOCOOBI MOTyYEHUS
¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxwubie 3¢upsl. ['oMmonornueckuid psa, obmas Gopmyna, HU30MepUs U HOMEHKIATypa.
Pu3nyecKre 1 XMMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U WIETOYHOU Cpelie.

Kupsl. Ctpoenue, (usmueckne M XUMHUYECKHE CBOMCTBA >KMPOB: THAPOJIU3 B KHUCIOH U
menoyHoil cpeae. OcoOEHHOCTH CBOWCTB JKHPOB, COJIEPXKAIIUX OCTATKH HETPEIENbHBIX KHPHBIX
kucnoT. JKupsl B mpupoze.

MpbI1a Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, WX Momiee jaelictBue. lloHsThe 0
CHUHTeTHYecKuX Moromux cpeactsax (CMC).

OO6mas xapakTepucTHka yrieBoaoB. Knaccudukaius yrieBoaoB (MOHO-, AU- W MOJUCAXapHUbI).
MoHocaxapuapl: TI0K03a, (GpyKTO3a, rajakTo3a, pubosa, nezokcupubosa. dusnyeckue cBOWCTBA U
HaxoxJeHne B mpupoae. PorocuHTe3. Onrtuueckas m3omepus. Kompuaro-mernHasi TayTomepusi Ha
IpUMepe MOJIEKYJIbI INIFOKO3bI, MPOEKIIUU Xeyopca, o- U B-aHOMepbI TTII0K03bl. XUMHUECKUE CBOMCTBA
TJIFOKO3BI: PEaKIMU C YY4aCTHEM CIUPTOBBIX M IBICTHIHON TPYII, CIHPTOBOE M MOJOYHOKHCIIOE
Opoxenue. [IpuMeHeHHe TIIOKO3bI, €€ 3HAUE€HUE B JKU3HENESITEIbHOCTH OopraHusma. Jlucaxapuuabl:
caxapo3a, MalbTo3a MW JaKTo3a. BoccraHaBiMBaromyie W HEBOCCTAHABIMBAIOIINE JHCAXapPHUJIbI.
I'maponus qucaxapunoB. Haxoxenue B mpupoje U npuMeHenue. [lonucaxapuipl: KpaxMai, TITMKOTeH
U nemtoio3a. CTpoeHne MakKpoOMOJIEKY Kpaxmaia, TIUKOTeHa U MeJUTI0I03bl. DU3ndecKkue CBOHCTBA
KpaxMayia W IIeJUTFOJIO3bl. XMUMHUYECKHE CBOWMCTBA Kpaxmaia: THIPOJIM3, KAaueCTBEHHAs PEaKIs C
HoJ0M. XUMUYECKHE CBOMCTBA LEIIIIOIO3bI: THIPONIN3, ody4YeHue 3(pupoB 1nemnoiao3sl. [lonsrue 06
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTATHBIA MIENK).

JKCrepuMeHTATbHbIEe MeTOAbI H3yYeHHs BellecTB U UX NMpeBpalieHuii

PacTBOpHMOCTh pa3iMyHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBHAE ATAHONIA C HATPHEM, OKHCIICHHE
STHJIOBOTO CIUPTA B albJIETH] HA pacKaJ€HHOM MEIHOHN MPOBOJIOKE, OKHCIEHHE 3TUJIOBOTO CIHPTa
JTMXpPOMATOM Kajusi (BO3MOXKHO WCIIOJIb30BAaHME BHJIEOMAaTEPHAIOB), KAa4eCTBEHHBIE DPEaKIUU Ha
anperunbl (¢ ruapokcuaoM auammuHcepedpa(l) u ruapoxcuaom meau(ll)), peakmus rounepuHa c
ruapokcuaoM Meau(ll), xumuueckue cBOHCTBAa pacTBOpa YKCYCHOM KHCIOTHI, B3aWMOJIEHCTBUE
pacTtBopa TiroKo3bl ¢ ruapokcuaoMm Meau(ll), B3ammopelcTBHe Kpaxmana € HOJOM, peIIeHue
IKCIEPUMEHTAIBHBIX 3amad 1o TemMaMm «Cruptel u QeHons», «KapOoHOBbIe KHCIOTHL CI0XHBIE
3pUPBD».
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A3oTcojep:xaliie opraunieckne coeinHeHust

AMUHBI — OpraHWYECKHEe MPOM3BOAHBIE aMMuaka. Kimaccudukamnus aMuHOB: anudaTHIecKue U
apoMaTHYecKHe; MEepBUYHbIE, BTOpUYHBIE M TpeTuuHble. CTpoeHue Moyekyia, obmas ¢opmyina,
U30MepHsi, HOMCHKIATypa U (pu3rdecKkue CBOMCTBA. XMMHUECKOE CBOMCTBA amu(aTUICCKHX aMUHOB:
OCHOBHBIE CBOMCTBa, aIKMJIMPOBAHUE, B3aUMOJICHCTBIE MEPBUYHBIX AMHHOB C a30TUCTOM KHCIIOTOM.
Conu anKuiaaMMOHUS.

AHWINH — TpelCTaBUTENIb aMUHOB apomaTudeckoro psjaa. Crpoenue aHwiMHa. B3aumHoe
BIMSHHAE TPYNI aTrOMOB B MoJieKyne aHwimHa. OCOOCHHOCTH XHMMHYECKHUX CBOMCTB aHWIMHA.
KauectBennsle peakuuu Ha aHuiIuH. CrocoObl MOJydYeHHUs U NMPUMEHEHHE anu(aTHueCKUX aMUHOB.
[onmyyenne aHuIMHA U3 HUTPOOEH30IA.

AmuHokucinotel. Homenknarypa u uzomepus. OTIaenbHbIE HPEACTaBUTENN  0-AMHUHOKHCIIOT:
[JIMLWH, aJaHvH, (EHWIATAHWH, CEPUH, TIyTaMHUHOBAas KHUCIIOTA, JIM3WH, HHUCTeWH. OnTudeckas
uzomepust aMuHOKUCIOT: D- u L-amuHokucioTsl. dusnueckrue CBOMCTBA aMUHOKUCIOT. XUMUYECKUE
CBOMCTBA aMHUHOKHCJIOT KaK aM(OTEPHBIX OPraHUYECKHX COCIUHEHHH, Peakius MOJUKOHICHCAINH,
oOpa3oBaHHe MENTUAHON CBSI3U. buoiornyeckoe 3HaueHHE AaMHHOKUCIOT. CHHTE3 W TUAPOIIU3
MIENTU/IOB.

benku xak mpuponusie moiumepsl. [lepBuuHas, BTopuuHas U TPETUYHAS CTPYKTypa OEIIKOB.
XUMHYECKUE CBOMCTBA OEITKOB: TUAPOIIN3, ICHATYpAIHs, KAYeCTBEHHBIC PEaKIINU Ha OCIIKH.

[Tonsitue 00 a30TCOJEPIKAIINX reTePOLMKINYECKUX COCTMHEHHUSIX.
[TuprmMuIMHOBEIE M TypUHOBBIE OCHOBaHUs. HykiIenHOBBIE KUCIIOTBI: COCTaB, CTPOCHUE U
Ounojoruveckas pob.

JKcnepUMeHTAIbHbIE MeTOAbl U3y4YeHHsl BelleCTB U UX MpeBpalieHui

PactBopenue OenkoB B BOje, AeHaTypauusi O€JIKOB NpU HArpeBaHWU, IBETHBIC PEAKIMH Ha
OenkM, pelleHne OHKCIEPUMEHTAJIbHBIX 3aJad [0 TeMaM «A30TCOJEpKalllie OpraHuvyecKue
coenuHeHUs» U «Pacrno3HaBaHne OpraHMYeCKUX COSIMHEHHID.

BbicokoMoieKy/JIsIpHBIE COeTMHEHUS

OCHOBHBIE TOHATHUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH: MOHOMEp, IMOJHUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJMMEPHU3ALUH, CPEIHSIs MOJIeKysipHass macca. OCHOBHbBIE METOJbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJIMMepr3anus U nojJukoHaencauus. [Ipencrasnenue
O CTEpEOpEerysipHOCTH U HaIMOJEKYJISIPHOM CTPYKType IOJMMEpPOB, 3aBUCUMOCTbh CBOICTB
MOJIMMEPOB OT UX MOJIEKYJIIPHOTO U HAJMOJIEKYJISIPHOTO CTPOEHHUS.

[Tonumepnsle Matepuansl. [lmacTmacchl (HOAMATUIIEH, MOJUIPOINUIEH, IOJIUBUHUIXIOPU,
MOJIMCTUPOJ, TONMMETUIMETaKpUiIaT, MOJUKapOOHaThl, MOMUATHIEeHTepedTanar). YTunuzanus u
nepepaboTKa IIacTrKa.

DnacToMepbl: HaTypallbHBIN KayuyyK, CHHTeTHYEeCKUE KayuyKu (0yTaaqueHOBBIN, XJTIOPOPEHOBBIH,
M30IPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HarypanbHblEe (XJIOMOK, IIE€PCTh, WIENK), HCKYCCTBEHHBbIE (BHUCKO3a, AaleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[TonuMepsl cienuanbHOTO Ha3HaUeHUs (Te(IIOH, KEBIIAp, AMEKTPOIPOBOASIIUE MOIUMEPHI,
OunopasnaraeMbie TOTUMEPHI).

JKcnepUMeHTAJIbHbIE MeTOAbl U3y4YeHH sl BelIeCTB U UX NMpeBpalleHn i

OszHakoMJIeHHE C OOpa3laMi TPHUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB,
pelIeHre YKCIIePUMEHTaIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue MiIacTMacc U BOJIOKOH.

PacuérHble 3amaun

Haxoxzaenue MomnexyaspHOW (GOpMyJbl OPraHMYECKOr0 COEAMHEHMsS] MO MAacCOBBIM JOJISIM
JJIEMEHTOB, BXOSIIUX B €ro0 COCTaB, HAXOXJACHHE MOIEKYISIPHON (QOpMyJIBl OpPraHUYECKOTO
coemMHEeHMs 10 Macce (00BEéMY) TPOIYKTOB CrOpaHUs, MO KOJWYECTBY BellecTBa (Macce, 00bEMY)
OPOAYKTOB PEAKIMM W/MIM  HMCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYpPHOU  (opmyrbl
OpraHMYECKOTO BEIIeCTBA Ha OCHOBE €ro XHUMHYECKMX CBONCTB WM CIIOCOOOB TMOJydYeHUS,
onpeJieJIeHUe A0JIU BbIX0a IPOAYKTa PEAKIUU OT TEOPETUUYECKU BO3ZMOMXKHOTO.
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MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeAMETHBIX CBA3€H NpU M3ydyeHUM opraHuyeckol xumuu B 10 kiacce
OCYILECTBIISICTCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBCHHO-HAYUHBIX TOHSATHHA, TaK ¥ IMOHITHH,
NPHUHSITHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmIre ecTeCTBCHHO-HAy4YHBIC MOHSTHUS: SIBICHHE, Hay4yHBIH (DaKT, TUMOTE3a, TEOPHS, 3aKOH,
aHaJIN3, CUHTE3, KIacCUu(pUKaIus, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIENIb, MOJICTHPOBAHUE.

®dusnka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, SHEPreTHYECKUI ypPOBEHB,
BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (U3MUYCCKUE BEIUYHMHBI, €IHMHUIIBI
U3MEPEHUs1, CKOPOCTbh, SHEPTHUs, Macca.

buonorus: kierka, opraHusMm, 3KocucTeMa, Omocdepa, MeTabonm3M, HACIEICTBEHHOCTb,
aBTOTPO(DHBINA U TeTepOTPOdHBIA THII TUTaHUs, OpokeHHEe, (HOTOCUHTE3, JAbIXaHUE, OCIKH, YTIIEBOIBI,
YKUPBI, HYKJICHHOBBIE KUCJIOTHI, ()EPMEHTHI.

I'eorpadus: mone3HbIe UCKOTIAEMBIE, TOTLITHBO.

TexHoJIOTHS: TUIIEBBIE MPOIYKTHI, OCHOBBI PANMOHAIBHOTO IMHTAaHUS, MOIOIIWE CpPEICTBA,
MaTepHalbl U3 UCKYCCTBECHHBIX M CHHTETUYCCKHX BOJIOKOH.
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IIVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPOI'PAMMBI 10 XUMHUHN HA YPOBHE
CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA
JINMYHOCTHBIE PE3YJIbTATDI

B cooTBeTcTBUM C CHUCTEMHO-JEATEIbHOCTHBIM IOAXOJOM B CTPYKType JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUSA IpenMeTa «XHMHS» Ha YPOBHE CPEAHEro OOLIero oOpa3oBaHMS BBIAEICHBI
CJIEAYIOIIME COCTABIIAIOUIME: OCO3HAHME O0YYarOLMMMCA POCCUHCKOM I'pakIaHCKOH HMIEHTUYHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIIPEICIICHUI0; HAJIW4YHEe MOTHBAIMU K
00y4YeHHIO0; TOTOBHOCTh U CHOCOOHOCTh O0YYarOIIMXCsl PyKOBOJACTBOBATbCS MPUHATHIMU B OOILECTBE
OpaBWIaMd W HOPMaMH TOBEICHUS; HAJWYME MPABOCO3HAHUS, SKOJIOTMYECKOH KYIBTYpPHI;
CIOCOOHOCTh CTaBUTh LIE€IH U CTPOUTH JKU3HEHHbIE IIJIaHBI.

JIMYHOCTHBIE pE3yNbTaThl  OCBOCHHS npeamera «XUMHUS» OTpaXKaroT
c(OPMHPOBAHHOCTh OIbITA MO3HABATEIBHOM u IPAaKTUYECKON JesTelbHOCTU
00yJaromuxcst B MpoIiecce peain3aui 00pa3oBaTeIbHOMN e TETbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOECHUS MpeaMeTa «XUMH» OTPaxaroT c(HOPMUPOBAHHOCTD OIbITA
NIO3HABATEIIBHOM W  TPAKTHYECKOW JCATENBHOCTH OOYyYaroIIuXcs B TPOIECCe peau3aliu
00pa3oBaTeNbHON AEATENbHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOr0 BOCIUTAHMA:
0CO3HaHMsI 00YUYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX PaB M 00s3aHHOCTEH,

YBOKEHHUS K 3aKOHY M TPaBOMOPSIKY; NPEICTaBICHHS O COMUAIBHBIX HOpMax M IpaBHIIaX

MEXJIMYHOCTHBIX OTHOIIECHUI
B KOJUIGKTHBE; TOTOBHOCTH K COBMECTHOH TBOPYECKOH JIESITEIHHOCTH NPU CO3JAaHUU YYEOHBIX
IPOEKTOB, PELICHUN y4eOHBIX M MO3HABAaTEIbHBIX 3a]1a4, BBIIOJHEHUH XMMHUYECKHX HKCIIEPUMEHTOB;
CIOCOOHOCTH MMOHUMATh M TPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI
JPYTUX MPU aHAJIU3€ Pa3IMYHbIX BUJOB YyUeOHOM NeATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOILIEHHUsSI K MCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OT€YECTBEHHOW XUMHH;
YBOKEHHUS K TMPOIECCYy TBOPUECTBA B OOJIACTH TEOPUHM W NPAKTUYECKOTO NPUIOKECHUS XHMUH,
OCO3HaHMsI TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTaT JUINTEJIbHBIX HAONIOJIEHUH, KPOIMOTIMBBIX
OKCIEPUMEHTAIBHBIX TIOMCKOB, TIOCTOSHHOTO TpyJda YYEHBIX M TPAKTHUKOB; UHTEpeca W
MIO3HABATEJbHBIX MOTHBOB B MOJIYYEHUH U MTOCIEIYIOIIEM aHaIN3e
MH(POPMAIIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOW 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHWS, 3TUYECKOTO IMOBEACHUS; CIIOCOOHOCTH OLEHWBATH CHTYAIlMH, CBSI3aHHBIE C
XUMHUYECKHUMHU SIBICHUSIMHM, W TPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOpPaJbHO-
HPaBCTBEHHBIE HOPMBI M IEHHOCTH; TOTOBHOCTH OIICHMBAaTh CBOE IMOBEJCHHE M TOCTYIKH CBOUX
TOBapHILEll ¢ MO3MLIMH HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS IOCIEICTBUN
TIOCTYITKOB;

4) popMupoOBaHNS KYJbTYpPbI 310POBbS:

MOHMMaHMs LIEHHOCTeH 310poBoro M Oe3zomacHOro oOpa3a JKHW3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIICHUST K COOCTBEHHOMY (PH3MUECKOMY ¥ TICHXHYECKOMY 3I0POBBIO;
coOuTro/IeHHsI TTpaBmiI 0€30MacHOr0 OOpaIleHHs C BEIIECTBAMH B OBITY,

TIOBCEHEBHOM KU3HH, B TPYJOBOH NEATETHLHOCTH, TOHUMAHUS [EHHOCTH MPaBUJI WHAWBHIYAITBHOTO

U KOJJISKTUBHOT'O 0O€30MaCHOTO MOBEJCHUS B CUTYaLUSAX, YTPOXKAIOUIUX 3/10POBBI0 U KU3HU JIOACH;

OCO3HAHMS TOCIEICTBHA U HEMPHUATHUS BPEAHBIX MPUBBIUCK (YIIOTPEOJICHHs aTKOTOJs, HAPKOTHKOB,

KypeHHUs1);

5) TpyaoBoro BocnutaHus:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIeI0BATEIbCKOMN 1€ATEIbHOCTH,

OOIIECTBEHHO TIIOJIE3HOM, TBOPYECKOW W APYrMX BUAAX JEATCIHHOCTH; YCTAHOBKM Ha aKTHBHOE
y4acTHE B PEIICHUWH MPAKTUYECKUX 3aJad COLMAJIHHOM HaNpaBICHHOCTH (B paMKax CBOEro Kiacca,
IIKOJIbl); MHTEpeca K MPaKTUYECKOMY U3y4EHHIO Po(eccHil pa3iuyHOro pojia, B TOM 4HCie
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Ha OCHOBE IMPUMEHEHHUs NPEIMETHBIX 3HAHMM IO XUMHH; YBAXKEHUS K TPYyHy, JIIOASIM Tpylda U
pe3yibTrataM TPYIOBOW JEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHJIWBHIYaTbHOM
TpaeKTOpUH 00pa3zoBaHus, Oyayuieil mpodeccun U peann3anuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C
y4€TOM JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00I1IecTBa;
6) IK0JI0rM4ecKOro BOCIIUTAHMS:
HKOJIOTUYECKU 11€JIECO00pPa3HOr0 OTHOIIEHUS K MPHUPOJIE KaK MCTOYHUKY CYIIECTBOBAHHUSA >KM3HU HaA
3emiie; MOHUMAHUS TJI0OATBHOTO XapakTepa SKOJIOTHMYECKHUX MpoOsieM, BIMSHHUS SKOHOMUYECKUX
IIPOLIECCOB  HA COCTOSIHUE MPUPOJHOM U COLHMAIBHOM CpEnbl; OCO3HaHUsI HEOOXOIUMOCTHU
UCIIOJI30BAaHUS JOCTHXKEHUN XMMHHM ISl PELIEHUs BOIIPOCOB PAlMOHAIBHOIO MPUPOIONOJIb30BAHUS;
AKTUBHOTO HENPUATUS JEHCTBHUM, IPUHOCALIMX BpEI OKPYKAIOUIEH IPUPOLHOU Cpene, yMEHUs
MPOrHO3UPOBATh HEOJIArOMPUATHBIE SKOJIOTHYECKHE IOCIEACTBUS MPEIIPUHUMAEMbIX ICHCTBUM U
MPENOTBpAllaTh MX; HAJIWYHS PA3BUTOrO HKOJOTHMYECKOIO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYPHI,
ONbITa JIEATEIBHOCTH HKOJOTMYECKON HAIpaBICHHOCTH, YMEHHS pPYKOBOACTBOBAaTbCA HMH B
MO3HABATEJIbHOW, KOMMYHUKATHBHON W COIIMAIBHOM MPAKTHKE, CIIOCOOHOCTH W YMEHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouu;
7) UEHHOCTH HAYYHOI'O NO3HAHUSA:
MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKd M OOIECTBEHHOM
MPAKTUKHW; TTOHUMAaHUS CICIHM(PUKN XUMUU KaK HayKd, 0CO3HAHUS €€ poiii B POPMUPOBAHUN
paIMoOHATBHOIO HAYYHOTO MBIIUICHUS, CO3[JaHIH IIEIOCTHOTO MPEICTaBIECHUsI 00 OKpYXKaIoIIeM MUpe
Kak O €IMHCTBE MNPHUPOALI M YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aAKOHOMEPHOCTEW W PEUICHUU
npo0iieM COXpaHEeHHs] MPUPOJHOTO PAaBHOBECHS; YOEkKAEHHOCTH B OCOOON 3HAYUMOCTU XUMHH IS
COBPEMEHHOM UMBWIM3ALMU: B €€ T'YMAHUCTUYECKON HAINPABICHHOCTH M Ba)KHOM POJIM B CO3JIaHUU
HOBOW 0a3pl MaTepUaIbHOW KYNIbTYpPbI, B PEIICHUU TJIO0ANbHBIX MPOOJIEM YCTOMYHMBOTIO pPa3BUTHS
YEJI0BEUECTBA — CHIPHEBOM, YHEPTreTUUECKOM, MUIIIEBON U HKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTHH
MEJMIIMHBI, 00ECTIEYeHUH YCIOBUHN YCIEIIHOTO TPYAa U SKOJOTUUYECKH KOMGPOPTHOM KUZHU KakI0TO
yjieHa 0OINeCcTBa; €CTeCTBEHHO-HAYYHOW T'PAMOTHOCTH: TMOHUMAHUS CYIIHOCTH METOJOB IMO3HAHUS,
UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH HCIOJB30BaTh IMOJydaeMble 3HaHUSA IS
aHajn3a U OOBSICHEHUS SBIICHUM OKPYXKAIOIIETO MUpa M MPOUCXOASIINX B HEM HU3MEHEHHM, YMEHUS
nenath 00OCHOBAHHBIE 3aKIFOUEHUS HAa OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIUXCS JIaHHBIX C IENbI0
MOJIYYSHHS JOCTOBEPHBIX BBIBOJIOB; CTOCOOHOCTH CAMOCTOSITEIFHO MCTIOIB30BaTh XUMUUECKHUE 3HAHUS
JUISL  pelieHus TpoOlieM B  pealbHbIX JKU3HEHHBIX CHUTYallMsIX; MHTepeca K IO3HaHUIO,
HCCJIEI0BATENIBCKON IEATEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPBIBHOMY OOpa30BaHHUIO M CamMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYSHHUIO HOBBIX 3HAHUHW MO XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMH;, HHTEpeca K
O0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax mpodhecCHOHATHHON AesITeNbHOCTH.

METANPEAMETHBLIE PE3YJIbTATHBI

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTPaMMbl 10 XMMHUU Ha YPOBHE CpPEIHEro OOIIEero
00pa3zoBaHMs BKIIOYAIOT:

3HAUMMbIC JI1  (POPMUPOBAHUS MHPOBO33PEHHS]  OOYJAIONIUXCS  MEXIUCIUTIIMHAPHBIC
(MeXmpenMeTHbIe) OOIeHayYHbIe MOHSATHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI MUpa H
crieni(uKy METOJOB TIO3HAHHUS, HCIOJB3YEeMBIX B ECTECTBEHHBIX HayKax (MaTepwsi, BEIIeCTBO,
SHEprus, SBIEHHUE, MPOIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIIeIOBaHNE, HAOTIOICeHNEe, U3MEPEHHE, DKCIIEPUMEHT U JIPYTUe); YHUBEPCAIbHBIC YUeOHBIC
neiicTBus (Mo3HaBaTeNbHBIE, KOMMYHUKATUBHbBIE, PETYIATUBHEIE), oOecrneunBarone GopMupoBaHue
(GYHKIIMOHATBFHOM TPaMOTHOCTH M COLMAIBHOM KOMIIETCHIIMH OO0YyYaroIIuXCs; CIIOCOOHOCTD
00y4aromUXCcsl HCIOIb30BaTh OCBOCHHBIE MEXKIUCIUIUTMHAPHBIC, MHUPOBO33pEHYECKHE 3HAHUS U
YHUBEpCAIbHBIC YUCOHBIC JCHCTBUS B MO3HABATEIILHON M COIMATBLHON MPaKTHKE.
MeranpeameTHbie pe3yabTaThI OTpaXaroT OBJIAJICHUE YHUBEPCAIbHBIMU y4eOHBIMU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHA U PETYJISITUBHBIMU JICUCTBUSMM.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS
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Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (POPMYJIMPOBaTh M aKTYaJIM3UPOBaTh NpPOOJIEeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
ONpeNeNATh LeNIM JAEATEIbHOCTH, 3a/aBas MapamMeTpbl M KPUTEPUH MX JOCTHXKEHHS, COOTHOCHUTb
pe3yabTAThI IEATENFHOCTH C MOCTABICHHBIMH LIEISIMH; MCIIOIB30BATh MIPU OCBOCHUH 3HAHUN MPUEMBI
JOTMYECKOTO MBILIUIEHHUS: BBLACIATh XapaKTepHble IPU3HAKM MOHATUH M yCTAHABIMBaTh MX
B3aMMOCBS3b, MCIIONB30BaTh COOTBETCTBYIOIIME MOHATUS Il OOBSICHEHUS OTHCNbHBIX (PAKTOB H
SBJICHUH; BBIOMPATh OCHOBAHMSI U KPUTEPUHU AJIS KIACCU(PHUKALIMU BEIIECTB U XUMUYECKHX

peaKIyii; ycTaHaBIUBATh IPUYMHHO-CIICICTBEHHBIE CBSA3HM MEXIY M3y4aeMbIMH SIBICHUSMHU; CTPOUTH
JIOTMYECKHUE pacCyXICHUsI (MHAYKTHUBHbIE, T€AYKTUBHBIE, 10 aHAJIOTMH), BBIBIIATh 3aKOHOMEPHOCTU U
IPOTHBOPEYHS B PACCMATPUBAECMBIX SIBJICHUAX, (OPMYIUPOBATH BHIBOJBI M 3aKIIOUEHHS; IPUMEHSTH B
npoliecce Mo3HaHMs UCMOJIb3yeMble B XMMHUU CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IIPe0Opa30BbIBAT
MOJICNIbHBIC TIPE/ICTABICHUS — XHMHUYECKMH 3HAK (CHMBOJ) D3JE€MEHTa, XuUMHU4Yeckas (opmyia,
YpaBHEHHME XUMHUYECKOW PEaKIMU — IPU PEIICHUH YYeOHbIX [T03HABATEIbHbBIX U IIPAKTUYECKHX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJEIBHBIC MPEICTABICHUS [UIS BBISABICHHS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEaKLUH.

ba3oBble nccienoBare/bcKke 1eHCTBUA:

BJIAJ€Th OCHOBAMU METOJIOB HAayYHOI'O MO3HAHMs BEIIECTB U XUMHUYECKUX peakuuii; GpopMyaupoBaThb
LENU U 3aJ1a4 UCCIIEI0BaHUs, UCIOIb30BaTh MOCTABICHHBIE M CAMOCTOATEIBHO CHOPMYIUPOBAHHBIE
BOINPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JJI1 (POPMHUPOBAHUS TMIIOTE3BI 1O MPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHHI; BJIAJIETh HABBIKAMH CAaMOCTOSATEIBHOTO IJIAHUPOBAHUS H
IPOBE/ICHUS] YYCHHUYECKUX SKCIIEPUMEHTOB, COBEpIIEHCTBOBATh YMEHHs HaOI0JaTh 3a XOJO0M
nporiecca, CaMOCTOATENBHO MPOTHO3UPOBATh €r0 Pe3yibTar, (GOpMYIHPOBATH OOOOIIEHUS U BBIBOJIBI
OTHOCHUTEJIBHO JTOCTOBEPHOCTH pE3yJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O
NpoJIeITaHHOM  paboTe; MNpuOOpeTaTh OMNBIT YUYEHHUYECKOM HCCIEAOBATEIbCKOM M MPOCKTHOU
JeSITeIbHOCTH, MIPOSBIATH CIOCOOHOCTh U FOTOBHOCTh K CAMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHUS
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METO/IOB IO3HAHHS.

Pabora ¢ nnpopmanmeii:

OPUEHTHUPOBAThCSI B PA3JIMYHBIX HMCTOYHUKAX WHPoOpManuu (HAy4HO-TIOMYJISIpHAS JIATEpaTypa
XMMHUYECKOT'0 COJIep KaHus, CIIpaBOYHbIE TOCOOUsI, pecypchl IHTepHeTa), aHaIn3upoBaTh HHPOPMAIIUIO
pa3MUyHBIX BWAOB © (OpPM TIpEACTaBICHUS, KPUTHYECKH OIEHUBATh €€ JIOCTOBEPHOCTb W
HEMPOTUBOPEUUBOCTh; (OPMYJIMPOBATH 3alpPOChl M MPUMEHSATh Pa3IMYHbIe METOBI MPHU TOUCKE U
otOope wuH(pOpMaluu, HEOOXOAMMOHN JJisi BBINOJIHEHUS YYEOHBIX 3a7ad ONPEAENEHHOrO THUIIA;
nproOpeTaTh OMBIT HMCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH M Pa3JIMYHBIX
MIOWCKOBBIX CUCTEM; CaMOCTOSITENIbHO BEIOMPATH ONTUMAIBHYIO (OpMY TpeACTaBICHUs HHPOPMALIUU
(cxembl, TpauKH, AMArpaMMbl, TaOIHUIBI, PUCYHKH W JPYTue); UCIOJIb30BAaTh HAy4YHBIH S3BIK B
KayecTBE CpeACTBa TpHU paboTe C XUMHUYECKOW WHPOpManuel: TPUMEHATh MEXIIPEIMETHEIC
(pusnueckue m MaTemMaTH4yecKHUe) 3HAKM M CHUMBOJBI, (opMysbl, abOpeBHaTypbl, HOMEHKIATYpY;
HCIIOJIb30BaTh 3HaKOBO-CUMBOJIMYECKHE CPE/ICTBA HATJISTHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHble y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOil TEMBI B XOJe AMAJora W/WIN JUCKYCCHUU, BHICKA3bIBAThH
uzaed, (GOopMyJIHMpOBaTh CBOM TPEMAJIOKEHHS OTHOCHTEIBHO BBINOJHEHUs MPEJIOKEHHONW 3ajauu;
BBICTYIIATH C Hpe3eHTaHI/IeI\/II PE3YIBTATOB MO3HaBaTeIbHON JCATCIIBHOCTH, IMOJIYYCHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHMKAMH IIPH BBINOJHEHMM XMMHUYECKOTO SKCIIEPUMEHTA,
IPaKTU4YEeCKOH pabOThl IO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB, pEAIN3alUU y4eOHOTro
npoekTa, U (opMyaHpoBaTh BBIBOJBI IO pe3yibTaTaM IMPOBEIEHHBIX MCCIEIOBAaHUN MyTEM
COTJIACOBaHUs MO3UIMH B X0/1€ 00CYKJEHHSI 1 0OMEHAa MHEHUSIMHU.

PerJIHTI/IBHLIe YHUBEPCAJbHbIC y‘leﬁﬂble lICﬁCTBI/lH CaMOCTOATCIBHO IJIaHUPOBATh n

OCYIIECTBIISITh CBOIO MO3HABATENIbHYIO JEATEIbHOCTD, ONpEeAeIisis €€ eI U 3a/1a4d, KOHTPOJIUPOBATh
U 10 Mepe HEOOXOIMMOCTH KOPPEKTHUPOBATh MpeisiaraéMblii aJrOPUTM JEHCTBUI MPHU BBHINOJIHEHUU
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y4eOHBIX M HMCCIICIOBATEIbCKUX 3aj]a4, BBIOMpaTh HamOoJiee 3(()EKTUBHBIN CIOCO0 HX PEHICHHS C
y4ETOM TMOTYICHHSI HOBBIX 3HAaHUH O BEUIECTBAX U XMMHUYECKUX PEAKIUsX;

OCYHIECTBIATE CAMOKOHTPOJIb ACATCIbHOCTU Ha OCHOBE€ CaMOaHaJiu3a Hu
CaMOOILICHKH.
HpeI[MCTHBIe PE3YJIbTAThI OCBOCHUA IIporpaMmbl I10 XUMHNHU

Ha yriyOJI€HHOM YpOBHE HAa YPOBHE CPEIHEr0 OOMIero 00pa30BaHUs BKIIOYAIOT CIICHU(PUUECKUE JUIS
yueOHOro mnpeamera «XUMHUS» HaydHble 3HAHUS, YMEHHUS U CHOCOObI JEMCTBHI IO OCBOEHHIO,
MHTEPIIPETALIMU U NIPEOOPA30BAHUIO 3HAHUM, BUABI IEATEIBHOCTH 110 MOJYYEHHIO HOBOTO 3HAHUSA U
NPUMEHEHUIO 3HAHUM B pPa3IMUHBIX YYE€OHBIX CHUTyalUsX, a TaKKe B pEaJbHBIX KUZHEHHBIX
CUTYallUsX, CBA3aHHBIX C XMMHEH. B mporpamme 1no XxumMuu npeaMeTHbIe pe3ybTaThl IPEICTABICHbI
110 roAaM U3y4EHHUS.
INPEAMETHBIE PE3YJIBTATHBI 10 KJIACC
[IpeameTHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD) OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUIN: O MECTE U 3HAUCHUH OPTaHUYECKON XUMHUH
B CHCTEME €CTECTBEHHBIX HayK U €€ poiHu B 00ECleYeHHH YCTOWYMBOTO Pa3BUTHS 4YEIOBEYECTBA B
petieHun TpoOJIeM DKOJIOTMYECKOM, SHEPreTMUeCKOW U TMHINEBOM O€30MacHOCTH, B Pa3BUTHHU
MEJMIIMHBI, CO3JIaHUU HOBBIX MAaTEpHalOB, HOBBIX HCTOYHUKOB OJHEPruM, B OOecleYyeHuu
PALMOHATILHOTO IPUPOJIONOIL30BaHUS, B (OPMHUPOBAHUM MHPOBO33PEHUS U OOIEH KyJIbTYpbl
YelloBeKa, a TaK)Ke KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPHUPOJHOMN
cpejie; BiIaJIeHue CUCTEMON XUMUYECKUX 3HAHUN, KOTOpasi BKJIOYAeT: OCHOBOIIOJIATraloIlne
HOHATHS — XUMHYECKUN DJIEMEHT, aToOM, SIPO M DJICKTPOHHas 00ojiouka aroma, S-, P-, daroMHbie
opOuTany, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, THOpUIM3aIMs aTOMHBIX OpOuTael, HoH,
MOJIEKYJIa, BAJICHTHOCTh, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCICHUS, XMMUYECKas CBS3b, MOJb,
MOJISIpHAs Macca, MOJSIPHBIA OO0BEM, YIIIEPOAHBINH CKeneT, (PYHKIMOHAIbHAS TpYIIa, paguKa,
CTpYKTypHBbIe (GopMyInbl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJIETHbIE), HM30MEpHUsl CTPYKTypHas U
IPOCTPAHCTBEHHAsl (T€OMETpUYecKasi, ONTUYECKas), M30Mepbl, T'OMOJOTUYECKUH psJl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOJA- M a30TCOAEpXKAIME OPraHMUYECKHE COCIMHEHHUS, MOHOMED, IOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHHUS; TEOPUH, 3aKOHBI (MEpUOJNYECKUN 3aKOH
J.1. MenneneeBa, Teopusi CTpOEHUsI opraHuueckux BemecTs A.M. BbyTiiepoBa, 3aKOH COXpaHEHUS
Macchl BEIIECTB, 3aKOH COXPAaHEHMsS W TPEBpAIllEHUs DHHEPrHMH IPH XUMUYECKHX pPEaKIMsX),
3aKOHOMEPHOCTH, CUMBOJINYECKUHN S3bIK XMMHHU, MHUPOBO33DEHUECKHUE 3HAHUS, JIeXKAllUe B OCHOBE
NOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTHM XUMHUYECKHUX SBJICHUH; MpPEJCTaBICHUS O MEXaHU3Max
XUMHYECKUX pEaklnii, TEPMOAMHAMMYECKUX U KUHETHYECKHX 3aKOHOMEPHOCTSAX MX IPOTEKaHUsA, O
B3alMHOM BJIMSIHUM aTOMOB U IPYINI aTOMOB B MOJEKyJaxX (MHAYKTUBHBIA U ME€30MEpHBIN 3((deKTsl,
opuentantsl | u Il poma); ¢akromormueckue cBeleHHs O CBOMCTBAaX, COCTaBe, IOJIYYEHHUU MU
0€30MacHOM HCIIOJIb30BAHUM BaXHEMIIMX OpPraHMYECKUX BEIIECTB B OBITY U IPaKTHUECKOMN
NeSITeIbHOCTH YelloBeKa, OOLIMX Hay4HbIX MPUHIUMNAX XWMHYECKOro IMPOU3BOACTBA (Ha NpHMEpe
IIPOM3BOJICTBA METaHOJa, TepepaboTKu HedTH); cHOPMHUPOBAHHOCTH YMEHHIL: BBISBIATH XapaKTEpPHbIE
MIPU3HAKY TOHSTHI,
yCTaHaBIIMBAaTh ux B3alMOCBS3b, HCII0JIb30BaTh COOTBETCTBYIOIINE HOHSTHSA
IpU ONHMCAHUU COCTaBa, CTPOCHMSI U CBOMCTB OpPraHMYECKUX COEIUWHEHUH; c(HOpPMHUPOBAHHOCTh

YMEHHH: HCIOJIB30BaTh XMMUUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS MOJIEKYIISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX U CKEJIETHBIX) (OpMYyJI OPraHUYECKUX BEIIECTB;
COCTaBIATh YPABHEHMsI XMMMUECKHX pEaKUUMid W pacKpbplBaTb HUX CYLUIHOCTb: OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHUS JJIEKTPOHHOrO OajlaHCa 3THUX peakluH,
peakuuii MOHHOro oOMeHa NyTEM COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX HMOHHBIX ypaBHEHUH;
M3TOTaBIMBATh MOJIEIH MOJIEKYJI OPraHUYECKUX BEUIECTB JUIsl WIUTIOCTpallin
UX XUMHUYECKOTO M MTPOCTPAHCTBEHHOTO CTPOCHHUS; CPOPMUPOBAHHOCTh  YMEHUI:

YCTaHaBJIMBATh TPUHAAJIEKHOCTh H3YYEHHBIX OPraHMYeCKHMX BEIIECTB IO HX COCTaBy U
CTPOCHUIO K ONpeAeTIEHHOMY KJaccy/Tpylie COeAWHEHHH, JaBaTh UM Ha3BaHHS 110 CHCTEMAaTUYeCKON
Homenkinarype (IUPAC) u npuBOAWTH TpUBHAIBbHBIC HA3BaHWs Ui OTICIBHBIX TPEICTAaBUTEICH
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OpPraHUYECKUX BEIIECTB (aTHIIEH, aleTusIeH, TOJIYOII, IJIMLEPUH,  STUICHIJIMKOJIb,
¢denomn, hopmanbaerua, aleTanbIeru, aleToH, MypaBbuHas KUCIIOTa, YKCYCHAs! KUCIIOTa, CTEapUHOBAs,
OJICMHOBAs, MAJIbMUTHUHOBAS KHUCIOTHI, IJHUIMH, aJaHUH, MajbTo3a, (PpPyKTO3a, AHWIMH, JWBUHUIL,
U30TIPEH, XJIOPONPEH, CTUPOJ U JIpyTue); CPOPMHPOBAHHOCTH YMEHUS ONPEACNSATh BUJ XUMHUECKON
CBSI3U B OPTaHUYECKUX COEAMHEHUSX (KOBAJEHTHAs M MOHHAs CBS3b, G- U T-CBS3b, BOJOPOIHAS CBA3b);
c(OPMHPOBAHHOCTh YMEHHUS NMPUMEHATH IMOJIOKEHHUSI TEOPUU CTPOCHUS OpraHMYecKuXx BemiectB A.M.
byrnepoBa 111 0OBSACHEHHMS 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHHUS;
c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTAB, CTPOCHUE, (PU3NUECKUE U XUMUUECKUE CBOHCTBA
TUIHMYHBIX PEICTaBUTENIEH pa3IMUYHBIX KIACCOB OPraHMYECKUX BEILECTB: aJKaHOB, LIMKIOAJIKAHOB,
QJIKEHOB, aJIKaJME€HOB, AJIKUHOB, apOMAaTHYECKHUX YIJIEBOJAOPOJOB, CIHUPTOB, albJAETHAOB, KETOHOB,
KapOOHOBBIX KHCJIOT, IPOCTBIX M CJHOXHBIX 3(UPOB, JKUPOB, HUTPOCOCAWHEHHH U aMHUHOB,
AMHHOKHUCIIOT, OENKOB, YrieBOJOB (MOHO-, AM- U TOJHMCAXapHJIOB), WILIIOCTPHUPOBATH ICHETHYECKYIO
CBSI3b MEXJY HHMH YPaBHEHUSIMH COOTBETCTBYIOIIMX  XMMHMYECKMX PEAKIMHA C HCIIOJIb30BaHUEM
CTPYKTYpPHBIX (GopMyl;  c(OpMHPOBAHHOCTh YMEHHUS MOATBEP)KIAaThb HAa KOHKPETHBIX IpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKMX COEAMHEHHM OT KpaTHOCTH W THIIA
KOBAJEHTHOM CBsI3U (G- M T-CBSI3M), B3aMMHOI'O BJIMSIHMSI aTOMOB M TIPYIIl aTOMOB B MOJIEKYJax;
c(OPMHPOBAHHOCTh YMEHMS XapaKT€pPU30BaTh HCTOYHHMKHM YIJICBOJOPOJHOIO ChIpbs (HEPTSH,
OPUPOJHBIM ra3, yrojp), CHOCOObl €ro MepepadOTKM U MPaKTUYECKOE NIPUMEHEHHE HPOJYKTOB
nepepadoTKH; CHOPMUPOBAHHOCTh BIIAJEHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAYUHBIX MeETOoJax
MO3HAHUSI — HAOJIOJICHUN, U3MEPEHUH, MOJICITUPOBAHHUH, SKCIIEPUMEHTE (PEaJbHOM M MBICIIEHHOM) U
YMEHUS NPUMEHATh 3TH 3HaHUA; C(HOPMHUPOBAHHOCTb YMEHHUS HPUMEHSTh OCHOBHBIE OIEPALUU
MBICIIUTENIBHON JI€ATENbHOCTH — AaHaJU3 M CUHTE3, CpaBHEHHE, O000OIIeHuEe, CUCTEMaTHU3alUIo,
BBISIBJICHHE IPUYMHHO-CIEJICTBEHHBIX CBS3€M — I M3y4eHMs] CBOICTB BELIECTB U XHUMMYECKHX
peakuuii; copMHUpPOBAaHHOCTh YMEHMM: BBISBIIATH B3aUMOCBSI3b XMMUUYECKUX 3HAHUU C MOHATHSAMHU U
IPECTAaBICHUAMHU JPYTUX €CTECTBEHHO-HAy4YHBIX MPEAMETOB JUIsl 0ojiee OCO3HAHHOTO IOHUMAHUS
CYILIHOCTU MaTepUaIbHOTO €JUHCTBA MHUPA, UCIIOIb30BaTh CUCTEMHBIE 3HAHUS 10 OPraHUYECKON XUMUU
JUIs  OOBSACHEHHMS M TPOTHO3UPOBAHMS SBJIEHUH, MMEIOLUIMX €CTECTBEHHO-HAYYHYIO MPHUPOLY;
c(OpPMUPOBAHHOCTh YMEHHI: MPOBOJUTH pacu€Thl MO XUMHUYECKUM (OpMylaM U YpaBHEHUSIM
XUMHUYECKHX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIWYMH (Macca, 00bEM Tra3oB, KOJIMYECTBO
BEIIECTBA), XapaKTEPU3YIOUIMX BEIIECTBA C KOJMWYECTBEHHOM CTOPOHBI: pPacdy€Thl MO HaXOXKJIECHUIO
XUMHUYECKOH (OpMysbl BEIIeCTBA MO HW3BECTHBIM MAacCOBBIM JIOJSIM XHMHUYECKHUX DJIEMEHTOB,
OPOAYKTaM CropaHusi, IUIOTHOCTH Ta3000pa3HbIX BEIIECTB; c(OpPMUPOBAHHOCTh  YMEHMIA:
IIPOTHO3UPOBATh, AHATU3UPOBATh U OLIEHUBAThH C MO3UIUI 3KOJIOrHYecKoi O€30MaCHOCTH MOCIEACTBUS
OBITOBOW M MPOU3BOJCTBEHHOW JEATEILHOCTH YEJIOBEKa, CBSI3aHHOW C IepepadOTKOM BEIEeCTB,
UCIMOJIb30BaTh IOJIyYEHHBIE 3HAHUS A TMPHHATUS TPAMOTHBIX PpEIHIEHUH MpoOJieM B CUTYalMsX,
CBS3aHHBIX C XMMHEH; C(HOPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEIbHO IUIAaHUPOBaThb U IPOBOAUTH
XUMHUYECKHH SKCIIEPUMEHT (IOJy4eHUEe W M3yYeHHE CBOICTB OPraHMYECKHX BEIIECTB, KaueCTBEHHBIC
peakuuy YriieBOAOPOJOB pPa3IMYHbIX KJIACCOB M KHCIOPOJACOAEpKAIlUX OpPraHMYeCKHX BEIECTB,
pelIeHre 3KCIEepUMEHTAbHBIX 337ad 0 Paclo3HABAaHUIO OPraHUYECKHUX BELIECTB) C COOJIOJEHUEM
npaBui 0e30macHOro oOpalieHus ¢ BeIeCTBaMM U J1abopaTopHbIM 000pyIoBaHHEM, (pOPMYIHPOBATH
1eJIb UCCIIEIOBaHMsI, IPEJICTABIATh B Pa3IMuHON (hopMe pe3yibTaThl SKCIIEpUMEHTa, aHAIU3UPOBATh U
OLIEHUBATh UX JOCTOBEPHOCTb, C(OPMHPOBAHHOCTh YMEHMH: COONIOAATh MpaBMIIa HKOJOTHUYECKH
1eJIeCO00pa3HOro TMOBEAeHHUs] B ObITY U TPYAOBOH JAEATEIBbHOCTH B LEISIX COXPAaHEHUS CBOETO
3/10pOBbs, OKPYXKAloIled MPUPOAHON Cpelbl U JOCTHXKEHMsI €€ yCTOMYMBOIO Pa3BUTHSA; OCO3HABATh
OMACHOCTh TOKCHMYECKOI'O JEWCTBUS Ha KMBbIE OPTaHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX BEIIECTB,
noHumas cMeich nokasarens [1JIK; ananuzupoBath 11€1€c000pa3HOCTh  NMPUMEHEHUS OPraHUYeCKHUX
BEIIECTB B INPOMBIIUIEHHOCTA ©U B OBITY € TOYKM 3pEHHS] COOTHOILIEHUS PHUCK-TIONbH3a;
c(OPMHPOBAHHOCTh YMEHHI: OCYLIECTBIIATH IEJICHANPABICHHBIH MOMCK XMMUYECKOH HH(pOpMaIUU B
pa3IMYHBIX MCTOYHMKAX (Hay4yHas M yuyeOHO-HayudHas JUTepaTypa, CpeICTBa MaccOoBOW MH(OpMaINH,
WnTepHer u apyrue), KpUTUYECKH aHAIM3HPOBATH XMMUYECKYI0 MH(pOpMalKIo, iepepadarbiBaTh €€ u
HCITOJI30BaTh B COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a1adeii.
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11

[Ipeamer

OPraHu4eCKOM XUMHH.

Teopust
CTpOCHHS
OpPraHUYECKUX
coenuHeHul A.
M. bytneposa

[IpeameT u 3HaYeHNE OPraHUYECKON XHUMUH,
MPEACTABICHUE O MHOTOO0Opa3uu OpraHuIeCKUX
COCIUHCHHH.

DIIEKTPOHHOE CTPOSHUE aTOMa YIJIepo/ia: OCHOBHOE U
BO30YXJICHHOE COCTOSIHUS. BajeHTHBIE BO3MOXHOCTH
aToma yriepoja. XUMHYEcKasi CBA3b B OPraHUYECKUX
COoeMHEHUX. THUITb THOPUAN3AlUK aToMa yriiepoa.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H
(0OMEHHBIN ¥ TOHOPHOAKIIETITOPHBIN ). THITBI
MepEKPhIBAaHUS AaTOMHBIX OpOUTAJICH: G- U TT-CBSI3U.
OnunapHas, 1BOMHAs M TpoitHas cBs3b. CriocoObl

pasphiBa CBSA3EH B MOJICKYJIaX OPTaHUYECKUX BEIIECTB.

[TonsiTHE 0 CBOOOTHOM paauKalie, HyKIeo]uie u
aeKTpoduIIE.
Teopust CTpOeHUST OPraHUUECKUX

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHH (BBLAEIATH
WX XapaKkTepHble MPU3HAKN) U IPUMEHSTH 3TU
MOHSATHUSA [IPU ONMCAHUU COCTAaBA U CTPOCHUS
BEIIECTB, IS OOBSICHEHUS OTJCIBHBIX (PAKTOB U
SIBJICHUH. PacKpbIBaTh CMBICII ITOJIOKEHUN TEOPUH
CTpoeHus oprannyeckux Bemects A. M. bytiepoBa u
MPUMEHSTH UX JJI51 OOBSICHEHUSI 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT COCTaBa U CTPOCHHUSI.
Hcnonb30BaTh XMMUUECKYIO CUMBOJIUKY IS
COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX, CKEIETHBIX) (hOpMYIT
OpPraHUYECKUX BEILECTB.

Ornpenenarb BUABI XUMUYECKOM
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coenquHeHuit A.M. bytnepoBa u ee COBpeMEHHOE
pa3BUTHE — CTPYKTYpPHAs TEOPUS OPraHUYECKHUX
COE€MHEHM. 3HaUE€HUE TEOPUU CTPOCHUS
OpPraHUYECKUX COCIMHEHUN. MOEKYIIApHBIE U
CTpYKTypHBIE (hopMyIbl. CTPYKTYpHBIE (hOPMYJIBI
Pa3JIMYHBIX BUJIOB: pa3BEpHYyTas1, COKpAILCHHAs,
ckenetHasd. M3omepus. Bunabsl uzomepuu:
CTPYKTYypHasi, IPOCTPAHCTBEHHAs!. DJIIEKTPOHHbIE

3¢ deKThl B MOJIEKYIaX OPraHMYECKUX COCTUHEHUH.
NHayKkTUBHBIN 1 Me30MepHbIH 3()(PEKTHI.
[IpencraBnenue o kiaccu(pUKALUU OPraHUUECKUX
BeuiecTB. [loHsATHE O PYHKIMOHAIBHOMN TpYIIIIE.
I'omounorus. ['omonornyeckue psasl. Homenkiarypa
OpPraHMYECKUX COSAUHEHUN (crucTeMaTudecKas v
TPUBHAJIbHBIE Ha3BaHUS).

OcobeHHocTH W KiaccU(UKAUs  OpPraHUYeCKUX
peaKIuii. OKHUCINTEIEHOBOCCTAHOBUTEIBHbBIE
peaxkuuu B OpraHUYecKou XUMUH.

JKCIepUMEHTAJIbHbIE MeTObl U3yYeHHUs] BellecTB
U HX NpeBpaLleHuii:

CBs3U (OJIMHAPHBIC, KPATHBIE) B OPTAaHMYECKHUX
COCIONHCHUAX. XapaKTemeBaTL POJIb U 3HAUYCHUC
OpPraHUYECKON XMMHUH B PEIICHUH MPOOIJIeM
9KOJIOTHYCCKOM, MUIIIEBOI 0E30IMacHOCTH, B
Pa3BUTUHU MEIUITMHBI, CO3IaHUHA HOBBIX
MaTepHasoB, B 00€CIIEYCHUH PAIMOHATILHOTO
MIPUPOJIOTIONE30BAHUS;

MOATBEPKAATh €€ CBSI3b C IPYTUMU HAYKAMH.
Hcnons30BaTh MO OPTaHMYECKUX BEIICCTB
JUTSL WULTIOCTPALMK UX XUMHYECKOTO M
MPOCTPAHCTBEHHOTO cTpoeHUs1. HabmonaTe u
OTMCBIBATh JICMOHCTPAIMOHHBIC OMBITHI; TPOBOJIUTH U
OTIMCBIBATh JIAOOPATOPHBIC OTBITHI
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(] JlemoHCTpauuu:

D O3HAaKOMJICHHUE C o6pa3uaMH OpraHN4Y€CKUX
BCHICCTB U MaTCpUaiaMi Ha UX OCHOBC,

O OIIBITHI 10 MPEBPAIICHUIO OPTaHHYECKUX
BEIIECTB MPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U
rOpeHue).

[] JTabopaTOpHBIC ONBITHI:

[] MOIeTUpOBaHNE MOJICKYJT OPTAHHYECKUX BEIICCTB

Hroro no pasaceiny

Pasznen 2. YrieBoaopoanbl

2.1

IIpenenwvHbie
yII€BOJOPOABI —
aJIKaHBl, IUKJI0AJKAHBI

Ankanpl. 'OMOIOTHYECKUH P aJIKAaHOB, OOIIIast
(dhopMyIia, HOMEHKJIATypa U H30MEpHsl. DICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT aJIKAaHOB, Sp3-

ruOpuaAn3aIis aTOMHBIX OpOUTaIel yrieposaa, G-CBs3b.

Kondopmeprl. dusnyeckue cBONCTBA aJIKaHOB.

XUMUYECKUE CBOKMCTBA aJIKAHOB: PEAKIMU 3aMEIICHHUS,
M30MEepU3aIiu, IeTUIPUPOBAHUS, IUKIU3AIINH,
MUPOJIN3a, KPEeKUHTa, ropenus. Haxoxaenue B
npupoje. CriocoObl oJTy4eHus: ¥ IpUMEHEHUE
aJIKaHOB.

BJIaI[eTI) HU3y4aCMbIMH XUMHWYCCKUMU ITOHATUAMMU.
BrIsBISATE XapakTepHbIE PU3HAKY TOHSATHH,
YCTaHABJIMBATb UX B3aMMOCBA3b, UCITIOJIB30BATh
COOTBETCTBYIOIIME TIOHATUS TIPU OMHCAHHUH
COCTaBa, CTPOCHHS Y MPEBPAIICHUN OpPraHNYeCKUX
COEMHEHUM.

Hcmonb3oBarts XUMHYCCKYIO CUMBOJIUKY IJISA
COCTaBJICHUA MOJIEKYIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM, CKEJIETHOM) (hopMyIT
YTJIEBOIOPO/IOB.
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Huknoankansel. O01iast popmysia, HOMCHKIATYpa U
HU30MepHsl.

Oco0OEHHOCTH CTPOCHUS M XUMHUYECKHX CBOMCTB MaJIbIX
(TIKITOTIPOTIaH, ITUKI00YTaH) U OOBIYHBIX
(IMKITOTICHTaH, [IUKJIOTEKCaH ) MUKI0aTKaHoB. CrIocoObI
MOJIYYCHUS U TIPUMEHEHHUE I[IMKJIOATKAHOB

VYcranaBnuBaTh  MPUHAJICKHOCTD K
ONpeIeIEcHHOMY  KJlaccy  YIJIEBOJOPOJIOB

COCTaBy U CTPOCHUIO, HA3bIBATh UX

BCIICCTB
110

10 CUCTEMAaTUYECKON HOMEHKJIAType; IPUBOJUTh
TPUBHAJIbHbIE HA3BaHUS OT/AEIbHBIX IIPECTaBUTENCH
YTJIEBOJOPO/IOB.

OmnpenensaTb BUbl XUMUYECKOM CBSA3M B MOJIEKYJIax
YTJIEBOAOPOI0B (KOBAJIEHTHAs! HEMOJISIPHAs U
NoJIApHas, 6- U M-CBsA3b). lloaTBepkaaTh Ha
KOHKPETHBIX MIPUMEPAX XapaKTep 3aBUCUMOCTH
PEeaKUMOHHON CLIOCOOHOCTH YTJIEBOIOPOAOB OT
KpaTHOCTHU U THUIIa KOBAJEHTHOM CBs3HU (0- U T-
CBSI3M), B3AUMHOI'O BJIMSIHMSI aTOMOB U I'PYIII aTOMOB
B MOJIEKYJaxX; a TaKXKe OT 0COOEHHOCTEH peann3aluu
Pa3IMYHbIX MEXaHU3MOB IIPOTEKAHUS peaKLUi.
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2.2

HenpenensHubie
YTJIEBOIOPOJIBI:
QJIKEHBI, aJIKaIUEHBI,
AJIKUHBI

14

Ankensl. ['oMoorndeckuit psj ankeHoB, oOmas
(dbopmyrna, HOMEHKJIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII AJIKEHOB, sz-
ruOpuAM3aIys aTOMHBIX OpOUTanei yriaepoaa, 6- v -
cBsi3u. CTpyKTypHasi U reoMeTpuyecKast (I[ic-TpaHC-)
n3oMepust. PuznyuecKkue CBOMCTBA aJIKEHOB.
XVMUYECKUE CBOMCTBA: PEAKLIUH IIPUCOCIUHEHMS,
3aMEIIEHUS B O-IIOJIOKEHUE IIPU JBOMHOM CBS3H,
noJInMepu3auuu u okucienus. [Ipencrasnenue o
MeXaHU3Me peaKkUH MEeKTPOPUIBHOTO
npucoenuHenus. [Ipasmino MapkoBHUKOBA.
KauecTBeHHBIE peakiy Ha IBOMHYIO CBS3b.

CriocoObl 1osTy4yeHus: ¥ IPUMEHEHHUE aJIKEHOB.
AJIKauEHBI. Kiaccudpukamnus aIIKaJINEHOB
(compspKeHHBIe,

XapakTepu3oBaTh COCTAB, CTPOCHUE, TPUMEHEHUE,
(u3nUecKre U XUMUYIECKUE CBOMCTBA, BAXKHEUIITHE
CIOCOOBI OJTYYEHHUS YTIIEBOIOPOJIOB,
MPUHAICKAINX K PA3TUYHBIM
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W30JIMPOBaHHbBIC, KyMYIHpOBaHHBIC). OCOOCHHOCTH
3JIEKTPOHHOTO CTPOCHUSI U XUMHUUYECKHUX CBOWMCTB
CONPSIKEHHBIX JTUEHOB, 1,2- 1 1,4-ipucoeuHeHue.
[Tonumepuszanus conpsikeHHbIX JUeHOB. CriocoObl
MOJTYYEHUSI U TPUMEHEHHUE aTKaIUEHOB.

Ankusbl. ['OMONTOrHYECKUH psijl AIKMHOB, 00IIIast
dbopMyIa, HOMEHKIIATypa U U30MEPUSsl. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, SP-
rudpuan3ays 3JeKTPOHHBIX opOUTaseil aroma
yraepoja. @u3nueckue CBOMCTBA AJIKUHOB.
XHUMUYECKUE CBOMCTBA: PEAKLUU MPUCOCTUHEHUS,
JMMEpU3alMKI U TPUMEPHU3aIlui, OKUCICHHUS.
KucnorHelie cBOICTBA aIKMHOB, UMEIOIINX KOHIEBYIO
TPONHYIO CBsI3b. KauecTBEHHBIE PEAKIIMH HA TPOMHYIO
CBSI3b.

CrniocoObl MostydeHus U NpUMEHEHNE aJIKUHOB

KJIaCCaM.

BBISBIATE TE€HETUYECKYIO CBSI3b MEXKY
YIIIEBOJOPOAAMH PA3IIMYHBIX KJIACCOB U
HOJATBEP)KaTh €€ HaJIMUYNE yPAaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUNA C
WCIOJIB30BAHUEM CTPYKTYPHBIX (DOPMYJT BEIIECTB.

XapakTepu30BaTh HCTOYHUKH YTIICBOJOPOIHOTO
ChIpbs (He(PTh, MPUPOIHBIN Ta3, YIOJIb), CHOCOOBI UX
nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE
MOJTy4aeMBIX TPU ITOM IPOAYKTOB.

Hcnonp30Bath 00IIEHAYYHBIE METOBI TIO3HAHUS
IIPY CAMOCTOSITETFHOM TUIAHUPOBAHHUH, TIPOBEICHUN
¥ ONMCAHUU XUMHUYECKOTO IKCIIEPUMEHTA
(;1abopaTtopHbI€ ONBITH U TPAKTUYECKHUE PAOOTHI).
CnenoBath mpaBuiiaM 0€30MacHOI paboOTHI B
7abopaTopuu TPH UCTIOIH30BAHUN XUMHUYECKOM
MOCYIbl 1 00OPYAOBaHUS, a TAKKE TPaBUIIaM
oOpallleHHus C BELIECTBAMU B COOTBETCTBHHM C
UHCTPYKIUSIMU
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2.3

Apomarnyeckue
YTJ1€BOJIOPO/IbI
(apennr)

Apomarudeckue yriieBoaopo/sl. ['omonornyeckuit pss
apeHoB, o01as (hopMmyrna, HOMEHKIATYPa U U30MEPHSL.
DJIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIbI OEH301a.

[IpaBuo apoMaTUYHOCTH, IPUMEPBI APOMATHUECKUX
coennHeHU. DHU3ndecKkue CBOMCTBA apEHOB.
XUMHUYECKUE CBOICTBAa OEH30J1a U €T0 TOMOJIOTOB:
peakiuu 3aMemieHuss B OEH30JIbHOM KOJIbIE U
YIJI€BOJIOPOJAHOM paUKaje, peakuy IprucoeInHEHus,
OKHCJICHHE TOMOJIOTOB O6eH3omna. Peakuuu
anekTpoduibHOro 3amenienus. [Ipencrasienue 06
OPUEHTUPYIOLIEM JICUCTBUH 3aMECTUTENIEH B
OEH30JIbHOM KOJIbLIE Ha TPUMEpPE ATKUIIbHBIX
paauKanoB, KapOOKCUIBHOU, THAPOKCUIBHBIN, aMHHO-
Y HUTPOTPYIII, aTOMOB T'aJIOTE€HOB.

Oco0eHHOCTH XMMHUYECKHUX CBOMCTB CTUpOJIA.
[Momumepwuzanus crupona. CriocoObl TOTYYSHHS 1
MIPUMEHEHNE apOMaTHYECKHX YTIJIEBOJOPOJIOB

BBIIIOJTHECHUA JIa60paTOpHBIX OIIBITOB U
MPAKTHUYECKUX Pa0OT IO MOTYYCHHIO U U3YUCHHIO
OpPraHMYeCcKUX BellecTB. [IpencTaBisTh pe3yabTaThl
9KCTIEpUMEHTa B (hopMe 3amcu ypaBHEHUN
COOTBETCTBYIOLIMX PEAKINH U €IaTh BHIBOABI HA HX
OCHOBE.

HpOBOIII/ITI) BBIYUCIICHUA JIA OIIPCACIICHUA
MOJIEKYJISIPHOM (hOPMYJITBI OPraHUIECKOTO BELIECTBA
110 YPABHEHHUIO XUMHYECKON PEAKIIUU U 10
MacCOBBIM JOJISIM aTOMOB 3JIEMEHTOB, BXOAIIUX B
€ro cocTas, Mo Macce (00beMy) MPOTYKTOB CTOPAHHUSL.
CamocToATeNnbHO MIaHUPOBATh U OCYILECTBIISATh
CBOIO [TO3HABATEIbHYIO J1€ATEIbHOCTh; IPUHUMATh
aKTUBHOE y4acTHE B IpYyNIIOBON ydeOHOU
JeSITebHOCTH
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2.4

IIpuponusie
UCTOYHHKH
YTJIEBOJIOPOJIOB U UX
nepepabdoTka

[Tpupoansiii ra3. Ilonyrasie HedTsaHbIe Ta3pl. HedTh 1

e€ nmpoucxoxaeHue. KaMeHHblH yrojib U IPOAYKTHI €ro
nepepadoTKH.

Crioco6b1 nepepa®oTk He(PTH:

IIEPETOHKA, KPEKUHT (TEPMUYECKUH, KAaTATUTUUYECKUI),
pudopmunr, nuposus. Ipoxykrsl nepepadboTku HedhTH,

HUX NPUMCHCHHUEC B IIPOMBIIIJICHHOCTH U B 6I>ITy.

T'eneruyeckas cBS3b MCXKAY pa3jivudYHbIMU KiacCaMU
YTJIEBOIOPOIOB
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2.5

["anoreHnpon3BoIHbIC
YTJIEBOIOPOIOB

DIJIEKTPOHHOE CTPOCHUE TATIOT€HOIIPOU3BOIHBIX
yTJIEBOAOPOAOB. Peakiiuu 3aMelieHus rajorena Ha
TUAPOKCUII, HUTPOTPYIIILY, UAAHOTPYIIY,
aMuHOrpynny. JlelicTBre Ha raJloreHIPOU3BOIHbBIC
BOJIHOT'O M CITUPTOBOI'O PACTBOPA IIETOYH.
BzanMmoneiicTBue quragoreHaaKaHOB C MarHUEM U
urHKOM. [ToHSTHE 0O METATIIOOPTAaHUYECKUX
coeauHeHusX. Mcrnonp30BaHue rajloreHnpou3BOIHBIX
B OBITY, TEXHHUKE U B CUHTE3E.

JKcnepuMeHTaIbHbIE MeTOAbI U3y4YeHHsl BeleCTB U
UX NpeBpallleHH

[] JIeMOHCTpanuu:

0 JIEMOHCTpALUs bu3HIeCKuX CBOMCTB
yIIEBOJIOPOAOB (PAaCTBOPUMOCTD); [ KayecTBEHHbBIE
peakuuu

YTIIEBOIOPOIOB PA3IMUHBIX KJIaccoB (0OECIIBEUNBAHHE
OpOMHOM MJIM MOJHOM BOJIBI, PaCTBOPA MepMaHraHaTa
KaJlvsl, B3aUMO/ICHCTBHEC alleTUIICHA
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C aMMHa4YHBbIM PaCTBOPOM OKCHa cepedpa);

O 00pa3Libl MJIaCTMACC, Kay4yKOB U PE3UHBI;
O kosekiun «Hedte» n «Yromnby;
O BuzieopparMeHT «BynkaHnuzanus pe3uHbD».

[] JTaBopaTOpHBIE ONBITHI:

O O3HAKOMJIEHHE ¢ 00pa3IaMu I1acTMace,
Kay4yKOB U PE3MHBI;, [] MOJIEIMPOBaHUE MOJICKYII
YTJIEBOJOPO/IOB M TaJIOTEHOMPOU3BOIHBIX;

O MOJIy4eHHE METaHa U U3YYEHHUE €r0 CBOWCTB;
O MOJIy4eHHUE alleTUIeHa ¥ U3yYEHHE ero
CBOWCTB.

* [IpakTuyeckue paboTHI:
Ne 1. IlonyyeHue 3TunEeHa U U3y4EHUE €ETO CBOMCTB.

* Pacuérnrle 3amaun:

0 onpeAeseHue MOJIEKYJIIPHOM hopMyIBI
OpPraHM4YeCcKOro BEHIECTBA IO MAaCCOBBIM JIOJIAM
aTOMOB 3JIEMECHTOB, BXOIAIIIUX B €I'0 COCTAaB,
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[ HaXOXKJICHUE MOJICKYIISPHOU (HOPMYJIBI
OpPraHUYECKOTO COSMHEHUS TT0 Macce (00bemy)
MPOAYKTOB CTOPAHUSL; PACUYETHI IO YPABHEHHIO
XUMHAYECKON peaKIuu

Uroro no pazaeny

35

Pa3znea 3. Kucaopoacoaepxammue opr

AHUYECKHE COCIUHCHUA

3.1

Cnuptsl. Oenon

11

[Ipenenbubie ogHOATOMHBIE CIUPTHI. CTpOEHME
MOJIEKYJ (Ha MpUMEpe METaHOJIa U 3TaHOJIA).
I'oMonoruueckuit psia, obmmas popmyna, uzomepus,
HOMCHKJIATYpa U KJIaCCH(UKAIUS CITUPTOB.
®dusuyeckue CBOMCTBA CIUpPTOB. BonopoaHas cBs3b.
XUMHUYECKUE CBOMCTBA: PEAKLUH 3aMEILICHUS,
JerupaTalyu, OKUCICHUS, B3aUMOJIEUCTBHE C
OpPraHWYECKUMH U HEOPTaHUUYECKUMHU KUCIOTaMHU.
KauecTtBenHas peakuus Ha OJHOATOMHBIE CIIUPTHI.
®Ou3noI0rnuecKoe AeicTBUE dTaHOdIa U METaHOJIa Ha
opranusm uenoBeka. CriocoObl MOTy4YeHHS U
MPUMEHEHHE OJTHOATOMHBIX cUPTOB. [IpocThie 3hupsl,
HOMEHKJIaTypa u n3omepus. OcoO0eHHOCTH (HU3UUECKUX
1 XMMHUYECKHX CBOUCTB.

PackppIBaTh CMBICT H3y4aeMbIX TOHSATHH (BBIICIATH
UX XapaKTepHBIC PU3HAKN) U IIPUMEHSTD 3TH
MOHSATHS IPU ONIMCAHUU COCTaBa U CTPOCHHUS BEIECTB,
111 OOBSICHEHUS OT/IEIBHBIX (PAaKTOB U SIBIICHUM.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY JUIS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIEHHOI) hopMyI
KHCJIOPOJICOAEPIKAIIIX OPraHNIECKUX BEIECTB.
YcranaBiauBaTh MPUHAIIIEKHOCTD
KHCJIOPOJOCOIEPIKAIINX OPTaHUYECKHUX BEIIECTB

K OIpEeJIeICHHOMY KJIACCy TI0 COCTaBy M CTPOEHHUIO,
Ha3bIBaTh UX 10 CHCTEMAaTHYECKOW HOMEHKIIATYPE;
MPUBOANTH TPUBUAIILHBIC HA3BAHHS
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MHOroaTroMHbIE CIIUPTHI: ATHICHTIUKOIb U TIUIICPHH.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: PEaKLUU
3aMEIIeHHs], B3aUMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPraHUYECKUMH KHUCJIOTaMH, KaYeCTBEHHAs
peakmusi Ha MHOTOAQTOMHBIC CITUPTHI.
DuU3HOIOrnYecKoe ACHCTBUE Ha OpraHU3M UYeJIOBEKa.
Crioco6bl MoTy4eHus: ¥ IPUMEHEHUE MHOTOATOMHBIX
CIIUPTOB.

®enoi. CTtpoeHue MOJIEKYJIbl, B3AUMHOE BIUSHUE
TUAPOKCOTPYIIIBI U OEH30IbHOTO Apa. Pu3ndeckue
cBoiicTBa (perona. OCoOOEHHOCTH XMMHUECKUX CBOWCTB
(denona. KauecTBeHHBIC peakiy Ha PEHOJL.
Tokcuunocts penona. CriocoObl MONy4YESHUS U
npuMeHnenue penona. ®erondopmanbaeruIHas CMoIa

OTJEJIBbHBIX NIPEACTAaBUTEIIEH KUCIOPOACOAEPKAILIUX
coeMHEHN. XapaKTepHU30BaTh COCTaB, CTPOCHHUE,
npUMeHeHHe, GU3NIECKUe U XUMUYECKHE CBOMCTBA,
Ba)KHEHIIIKE CIIOCOOBI MOTY4YEHUs IpeAcTaBUTENeH
Pa3JIMYHBIX KJIACCOB KMCIIOPOICOACPKALINX
COCMHEHU; BBIABIIATD TEHETUYECKYIO CBSI3b MEXIY
HUMHU U NOATBEPKAATH €€ HAJIMYNE YPABHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH C
HCII0JIb30BAHUEM CTPYKTYPHBIX (POPMYJI BEIIECTB.
[ToaTBepxknaTh Ha KOHKPETHBIX IPUMEPAX XapaKTep
3aBHCUMOCTH PEaKIIMOHHON CIIOCOOHOCTH
KHMCJIOPOJCOACPKANIUX OPTAHUYECKUX BEIIECTB OT
(YHKIMOHATIBHBIX IPYII B COCTABE UX MOJEKYI,
B3aMMHOI'O BJIMSHHS aTOMOB U I'PYII aTOMOB B
MOJIEKYJIaX; a TaK’K€ OT OCOOEHHOCTHU peann3aluu
Pa3IMYHBIX MEXaHU3MOB ITPOTEKAHUS PEaKIUH.

OnuceiBaTh COoCTaB, XUMHYCCKOC
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3.2

KapOonunbHbie
COCIMHEHUS:
QJIBJICTH/IBI U KETOHBI.

KapOoHoBbI€ KUCTOTHI.

CrnoxHble 3(upsbL.
Kupsl

21

Kap6OHI/IJIBHBIe COCAUHCHUA: aJIbACTUABI U KETOHBI.

DNEeKTPOHHOE CTPOCHUE KapOOHMIIBHOW TPYIIIIHL.
I'omosornueckue psasl aabIerua0B H KETOHOB,
obmas hopmyna, U30MepHs M HOMEHKJIATypa.
dusnyeckue CBOWCTBA ABICTHIOB U KETOHOB.
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XUMHYECKHE CBOMCTBa
(peakiuun

MEXaHHU3MEC

aJTbJICTUJIOB
npucoeauHenus). [IpencraBienue

peaxuuii HYKJICO()UITBHOTO
aJTbJICTH]IOB,

N KCTOHOB
0

Oxucnenue
pEeaKkuuy  albACTUIOB.
MOJTYYeHHS U IPUMEHEHHUE aJbJIeTUIOB U KETOHOB.
OnHOOCHOBHBIE TIPE/ICIbHBIE KAPOOHOBBIC KHCIOTHI.
Oco0eHHOCTH CTPOEHUS MOJIEKYJT KapOOHOBBIX KUCIIOT.
W3omepus 1 HoMeHKIIaTypa. Ou3nyeckue CBOMCTBa,
BOJIOPOJHBIE CBSI3H. XMMUYECKUE CBONUCTBA:
KHCJIOTHBIE CBOMCTBA, peakius 3TepuuKanum,
PEaKLUy ¢ Y4aCTHEM YTJIIEBOJIOPOJTHOTO paIuKaa.
[ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT:

IMPpHUCOCAUHCHHUA.

Ka4€CTBCHHBIC CriocoOsbl

CIIO’KHBIC Y(HPBI, aHTUAPHIBL, TaJIOTCHAHTHIPUIBI,
amuibl, HUTpUIIbl. OCOOEHHOCTH CBOWCTB MypPaBbUHOM
KHCJIOTHI.

MHoroo0pasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOWCTB HEIIPEJIeNIbHBIX U apOMaTUYECKUX KapOOHOBBIX
KHCJIOT, TUKApOOHOBBIX KUCIIOT, THIPOKCUKAPOOHOBBIX
KHJIOT.

CTPOCHHE ¥ IPUMEHEHHE )KUPOB U YIIICBOOB,
XapaKkTepu30BaTh UX 3HAYCHUE JIJIS
KHU3HEIEATSIIbHOCTH OPraHU3MOB.

Oco3HaBaTh OMACHOCTH BO3/ICHCTBUS HA )KUBBIC
OPTaHU3MBI ONIPEEIICHHBIX KHCIOPOICOAEPKAIIIX
OPraHMYECKUX BEIIECTB U MOSICHATH Ha IpUMepax
CIIOCOOBI YMEHBILICHUS ¥ IPEAOTBPAILICHNS X
BPEIAHOTO BO3/ICHCTBHUS HA OPraHU3M UYelIOBEKa.
Hcnonp3oBarh 00IIEHAYYHBIE METO/IbI IO3HAHUS TIPH
CaMOCTOSITETbHOM TUIAHUPOBAHUH, TIPOBEICHUN U
OTMCAaHUH XMMUYECKOTO SKCIIEPUMEHTA
(JtabopaTOpHbIE OIBITHI U MPAKTUYECKHE PAOOTHI).
CnenoBath npaBuiiaM 0€30MacHOI paboOThI B
1a0opaTopuu TPH UCTOIH30BAHUN XUMHUYECKOU
HIOCY/IBI M 00OPYAOBaHUS, a TAKXKE MPABUIIAM
0OpalIeHus C BEECTBAMU B COOTBETCTBHH C
WHCTPYKIHSMH BBITTOJTHEHHS J1a00PaTOPHBIX OIBITOB
Y TIPAaKTUYECKUX PabOT IO MOITYYECHUIO M U3YIECHUIO
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[IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIIOT:
CTeapUHOBas, MAJILMUTHHOBAS, OJICMHOBAs, JINHOJIEBAs,
JIMHOJIEHOBast KUCIO0Thl. CriocOoOBI MOTyYeHUs U
pUMeHEeHHEe KapOOHOBBIX KHCIOT. CII0KHBIE YPHPHI.
I'omonoruueckuii psa, obmas popmyna, H30MepHst U
HOMEHKJIATypa.

XKupsr: crpoeHne, GU3NUECKUE U XUMUYECKHE
CBOMCTBA KUPOB: THJPOJIN3 B KACION U IIEI0YHON
cpenax. OcOOEHHOCTH CBOMCTB KUPOB, COACPIKAIIIIX
OCTaTKU HEIPeIeIbHbIX JKUPHBIX KUCIOT. JKupsl B
npupoae. MbL14 Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX MOoIee aercTeue. Iloasarue o
cuHTeTHYecKuX Motomux cpeactBax (CMC)

3.3

VYrneBons!

Ob6mas XapaKTepUCTHKA YIJIEBOJIOB.
Knaccudpukaumss  yrmeBogoB  (MOHO-, JAH- U
MOJIMCAXapHUJIbI).

Momnocaxapusl: TIII0K03a, GpykTo3a, prudosa,
rajlakTo3a, 1€30Kcupuoo3a.

®uU3NYECKUE CBOKCTBA U HAX0KJICHUE B MPUPOJE.
®dorocuntes. Ontuueckas nuzomepusi. Koiapuaro-
LIETHasl TAyTOMEPHUS Ha MPUMEPE MOJIEKYJIIbI

opraHu4eckux euiects. [IpeacraBiars pe3ynbTaThl
SKCIEpUMEHTa B (JOpMeE 3alMCH YpaBHEHHI
COOTBETCTBYIOLIMX PEAKLUI U JIeNIaTh BHIBOJIbI HA UX
OCHOBE.

[IpoBOAUTH BBIYMCIIEHUS ISl ONIPEAETICHUS
MOJIEKYJISIPHOM (hOPMYITBI OPraHUYECKOTO BEIIECTBA
110 YPaBHEHHUIO XMMHUYECKON peakLuu U IO
MacCOBBIM JOJISIM @TOMOB 3JIEMEHTOB, BXOASIIUX B
€ro cOCTaB, a TAKXKe Ha OIpe/esIeHNe JJOIH BbIX0/1a
IPOAYKTA pEaki OT TEOPETUUYECKU BO3MOXKHOTO.
CamocToATeNnbHO MJIAHUPOBATh U OCYILECTBIISATh
CBOIO [T03HABATEJIbHYIO 1€ATEIbHOCTD; IPUHUMATD
aKTUBHOE y4acTHe B IpYyNIIOBOH ydeOHOU
JeSITebHOCTH
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TJIIOKO3bI, TpoeKuuu Xeyopca, o- U [aHOMEpHI

TJIFOKO3BI.

XHUMHYECKUE CBOMCTBA TIFOKO3bI: C Yy4aCTHEM
CIIMPTOBBIX U AJIbJIETUHON IPYIII, CIUPTOBOE U
MOJIOYHOKHUCJIO€ OPO’KEHUE TIIFOKO3BI.
[IpuMeHeHue rroKo3bl, €€ 3HaYeHUuE B
KHU3HCACATCIbHOCTH OpraHmusma. Z[I/Icaxapnz[m:
caxapo3a, MaJbT03a U JIaKTO3a.
BoccranaBnuBaroiye 1 HEBOCCTaHABIMBAIOIINE
nucaxapuabl. 'maponus caxapossl. Haxoxknenue B
MPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmail, TIIMKOTEH U LEJUTI0JI03.
CrpoeHre MaKpoOMOJIEKYJI KpaxMaia, INIMKOreHa U
LEeJUT0103bl. PU3MUecKue CBOMCTBA Kpaxmana u
LEJUTF0I03bl. XMMHYECKHE CBOMCTBA Kpaxmaa
(Tuaponu3, KauecTBEHHAs! PeaKIHsl ¢ HOIOM).
XUMHYECKUE CBOMCTBA IEJUTI0JIO3BI (TUIPOIIU3,

peakius mosydyeHue 3pupos Lentono3sl). [lonstue
00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, alleTaTHBIN

IIEJIK).

3Kcnepl/lMeHTaJ'll)Hble METO/AbI U3YUYCHUS BCIIECCTB

U MX NpeBpalleHuii:
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(] JlemoHCTpauuu:

— CBOWCTBA CTUPTOB: PACTBOPHUMOCThL B BOJIE,
B3aMMOJICHCTBUE ITAHOJIA C HATPUEM, OKUCIICHUE
STHJIOBOTO CIIUPTA TUXPOMATOM Kayusi (BO3ZMOKHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB); —
KaueCTBCHHBIC PEAKIIMH aJIbJICTHJIOB:

C aMMHa4YHBbIM pacTBOPOM OKCHJa cepedpa u
ruapokcuaom meau(ll); — xuMudeckne CBOMCTBa
pacTBopa YKCYCHOM KHCIIOTBHI.

(] JlaGopaTtopHbI€ OMBITHI:

— peakius riunepuHa ¢ ruapokcuaom meau(ll);

— OKHCJICHHE 3THJIOBOTO CIIUPTA B AJIbIETH]L
pacKalleHHON MEJHOU IPOBOJIOKOH;

- B3aMMOJIEHCTBHE PACTBOpA IIIOKO3BI C
ruapokcugom meau(ll);
- B3aMMOJIEHCTBHE KpaxMaia C HOJIOM.

* [IpakTuyeckue pabOTHI:
Ne 2. Pemienune skciepruMeHTaIbHbBIX 3a/1a4 110 TEME
«Cnupth! 1 heHoIBI»; Ne 3. Perenue
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HKCHEPUMEHTAIBHBIX 331a4 1o TeMe «KapOoHOBbIE
KHUCHOTHI. CIIOXXHBIE YUPBD».

* PacyéTHbIE 3a0a4u:;

- OIpeIeTICHNUE MOJIEKYIAPHOI (hOpMyITBI
OPraHMYECKOT0 BEIIECTBA 10 MACCOBBIM JOJISIM
aTOMOB JIEMEHTOB, BXO/ISINX B €r0 COCTaB; 10
Macce (00beMy) POYKTOB CrOpaHusi; M0
KOJIMYECTBY BelllecTBa (Macce, 00beMy) MPOAYKTOB
PEaKLUy U/UIIN UCXOTHBIX BEILECTB;

— PCUICHUC paC‘IéTHHX 3a/lad Ha OIIpCACIICHUC
A0JIK BbIXOJa IMPOAYKTAa pCaAKIUH OT TCOPCTUUCCKHU
BO3MOXXHOI'O

Hroro no paszneny 41

Pa3nes 4. A3oTcoaepskanue OpraHi4ecKue CoeJuHEeHH
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4.1

AMUHEL
AmuHoKkuCIOTEL. benku

12

AMUHBI — OpraHNYeCcKue NPOU3BOAHBIE AMMHUAKA.
Knaccudukanus aMmuHoB: anudatudeckue u
apoOMaTUYECKHE; MEPBUYHbIC, BTOPUUHBIE U
TpetuuHble. CTpoeHue MoJeKyl, obmas popmya,

M30MepHsi, HOMEHKJIATypa U (pU3HUECKUE CBOICTBA.

XHUMHYECKOE CBOMCTBA ATM(PAaTHICCKUX aMHUHOB:

OCHOBHBIE€ CBOMCTBA, aJIKHIIUPOBAHUE, PEAKIIUU C
a30THCTOM KHCIIOTOM.

Conn aIKuIaMMOHUS.

Annnmma - MpEeACTaBUTED aMUHOB

apoMmaruueckoro psga. CrpoeHue aHWIMHA.

B3anMHOe BiusiHHME TPy

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHH (BBIACTATH
HX XapaKTepHbIC MPU3HAKH) U IPUMEHSATD 3TU
MOHSATHS TIPU OIMCAHUU COCTaBa U CTPOEHUS
BEIIECTB, /ISl OOBbSICHEHUS OT/ICIBHBIX (PAKTOB H
sBJIIeHUH. Cn0o1b30BaTh XMMUYECKYIO CUMBOJIMKY
JUISL COCTABJICHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHyTOH, COKpamEHHON) PopMyT
a30TCOJEPKAIINX OPIaHUYECKUX BEILECTB.
OnpenensTb NPUHAAIEKHOCTh a30TOCOIEPKALINX
BEIIECTB

aTOMOB B MoJieKyJe aHuinHa. OcoOeHHOCTH
XMMHYECKHUX CBOMCTB aHWINHA. KauecTBeHHbIE
peaKkUy Ha aHWUJIUH.

CrniocoObl nostydeHre U IpuMeHEeHue
anudaTuyecKuXx aMUHOB M AaHUJIUHA U3

K OIPEAEIICHHOMY KJIacCy M0 COCTaBY U CTPOCHHUIO,
Ha3bIBaTh UX IO CUCTEMAaTHYECKON HOMEHKIATYPE;
MNPUBOJUTH TPUBUAJIBHBIC HA3BAHUA OTACIbHBIX
MpeacTaBuTENEH. XapaKTepU30BaTh COCTaB,
CTpOEHHE, IPUMEHEHHE, (PU3NUECKHE U XUMUYECKUE
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HUTPOOEH3071a.

AmuHOKHCIOTE. HoOMeHkmaTypa u  u30Mepwus.
OTnenbHBIE  MPEICTABUTENN 0-AMHHOKHUCJIOT:
TITUIVH, AJIaHWH, (beHnnananuH, CepuH,
TIlyTaMUHOBasi ~ KHUCJIOTa,  JIM3WH,  IUCTCHUH.
Ontuyeckass u3omepusi amuHOKucior: D- m L-

AMMHOKUCIIOTBHI.
dusnueckue cBOCTBa aMMHOKUCIIOT. XMMHUYECKHE
CBOMCTBAa aMHHOKHUCIIOT Kak aM(pOTEpHBIX
OpPraHUYECKUX COCTMHEHUH, peaKIysl
MIOJIMKOHICHCALlMH, 00pa30BaHUE MENTHIHON CBS3U.
buonornyeckoe 3HaueHNE aMUHOKHUCIIOT.

CuHTEe3 NenTua0B.

benku kak npupoaasie nonumepsl. [lepBuynas,
BTOPUYHAS M TPETUYHASI CTPYKTYpa OEJIKOB.
XUMHUYECKUE CBOICTBA OEITIKOB: THAPOIIH3,
JIeHaTypalus, KaueCTBEHHbIE PeakIM1 Ha OeNKu.

CBOWCTBA, BayKHEHIIME CLIOCOOBI MTOTyYSHUS
TUIIMYHBIX [IPEJICTABUTENEN a30TCOIEpHKALIUX
COCIMHECHUM.

OnuceIBaTh COCTaB, CTPYKTYPY, OCHOBHbBIE
CBOIiCTBa OGJIKOB; MOSICHATH Ha MIPUMEPAX 3HAYCHHE
0eKoB JuId opraHusmMa uenoseka. [IpoBoanTs
BBIUUCIICHUS IS OIIPEICJIEHUS] MOJIEKYJIAPHOM
(bopMyIIbl OPraHMYECKOTO BEIIECTBA 10 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB,
a TaK¥KC I10 YPaBHCHUAM XUMHNYCCKUX peaKHHﬁ.
Hcnonp30Bathk 00IIEHAYYHBIE METOIBI

MMO3HaHUA HpHU CaMOCTOATCIBHOM

IJIaHUPOBAHWH, ITPOBEACHHUHU U OITMCAaHUU
XUMHNYECKOI'O
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[TonsTHE 00 a30TCOMEPIKATUX TETEPOIMKINYECKUX
coenHeHusX. [ITMpUMHUIIMHOBEIE U TTYPUHOBBIE
ocHOBaHUs. HykIIeHHOBBIE KUCIIOTHI: COCTaB, CTPOCHUE
1 OMOJIOTUYECKOE POJIb.

JKCcNepuMeHTaIbHbIEe MeTOIbI H3y4YeHHs BEeIeCTB U
UX NMpeBpaleHuii:

JeMoHcTpanuu:

pacTBopeHHE OSIKOB B BOJIE;

JieHaTypalys OeJIKOB IIPU HarpeBaHUH;
LIBETHBIE PEaKIH OEJIKOB.

* [IpakTnyeckue pabOTHI:

No 4. Pemenue skcriepuMeHTaIbHbBIX 33]1a4 110
TeMe «A30TCoAepKaIle OPraHUYECKUE
coequHeHH»; Ne 5 Pemnienue
SKCIEPUMEHTAIBHBIX 337a4 110 TEME
«Pacro3HaBaHue OpraHM4eCKUX COCIUHEHUIN.

* Pacu€rHble 3a/1auu: ONpeeIeHNEe MOJIEKYJIIPHON
(hopMyITBI OPraHMYECKOTO BEIIECTBA IO MaCCOBBIM
JIOJISIM aTOMOB AJIEMEHTOB, BXOJISIIIIUX B €0 COCTAB;
1o Macce (00beMy) IPOYKTOB CrOpaHUs; IO
KOJIMYECTBY BeIIeCTBa (Macce,

JKCIIepUMeHTa (J1a00paTOPHBIE OMBITHI U
npakTuieckue padbotsr). CaMOCTOSTEIBHO
IJIAHUPOBATH U OCYIIECTBIIATH CBOIO
M03HABATENbHYIO ACSITEIbHOCTD; IPUHUMATD
AKTHMBHOE YJacTHE B IPyMNIIOBOM y4eOHOMH
JeSITeIbHOCTH
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00beMy) MPOAYKTOB PEAKIIUN H/WUIH UCXOTHBIX
BEIIECTB; [| penieHne pacyéTHBIX 3a/1a4 Ha
OTIpEICIICHUE JTOJTU BBIXO/Ia IPOIYKTA PEAKIIMH OT
TEOPETUYECCKH BO3MOKHOTO

Hroro o pasaceiny

12

Pa3znea S. BeicokoMoieKyIsipHbIe COeIMHEHU S
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5.1

BricokoMouneKysipHbI
€ COeIMHEHUS

OcHOBHBIE OHATUSA XUMHH BBICOKOMOJIEKYJISIPHBIX
COCIUHEHHUI: MOHOMED, IIOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb ITOJIMMEPU3ALUH, CPEIHS MOJIEKYJISIPHAS
Macca. OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN — IOJIUMEPU3aLUs
u noaukonaeHcauus. Ilpeacrasienue o
CTEPEOPErYISAPHOCTH U HAAMOJIEKYJIIPHOU CTPYKType
IIOJINMEPOB, 3aBUCUMOCTb CBOMCTB ITOJINMEPOB OT UX
MOJIEKYJISIPHOTO M HaIMOJIEKYJIIPHOTO CTPOCHHS.
ITonmmmepnsle matepuainsl. [Inactmaccsl

(MOJIMATUIICH, TOJIUIIPOIIUIIEH, TOJIMBUHWIXIIOPH,
ITOJIMCTUPOIL, TOJITUMETHUIMETAKPHUIIAT,
MOJIMKapOOHATHI, MOIUITHIICHTEpe(TaNar).
Vrunuzanus u nepepaboTKa MIacTHKa. DJIaCTOMEpBI:
HaTypaJIbHBIN,

Brnaners u3y4aeMbIMU XUMUYECKUMU TOHATHSIMU:
PacKpbIBaTh CMBICI U3y4aeMbIX TOHITUH U
MIPUMEHSTH 3TU MOHATHUS IPU OIIMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX OPraHUYECKUX
BEILECTB, AJIs OOBSICHEHUS OTAEIbHbIX (PAKTOB U
SIBJICHUI.

Hcnonp30BaTh XMMUUECKYIO0 CUMBOJIUKY IS
COCTaBJICHUS CTPYKTYPHBIX (POPMYJI BEIIECTB
(MOHOMEPOB U MOJIMMEPOB) U YPABHEHUHN peaKlUii
MOJUMEPHU3ALMH U TOJUKOH/ICHCAIUH.
OnuceiBaTh COCTaB, CTPOCHHUE, OCHOBHBIE CBOMCTBA
Y IPUMEHEHNE KayqyKOB, Haubosee
pacnpocTpaHEHHBIX BUAOB IJIACTMACC U BOJIOKOH.

Hcnonb3oBarh O6H.[€Hay‘lHBIe
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CUHTETHYECKHE KayuyKH (OyTaIueHOBBIMH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.
BonoxkHa: HatypanbHbIe (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO03a, alleTaTHOE BOJIOKHO),
CHUHTETUYECKUE BOJIOKHA (KaIllPOH U JIABCaH).
[Tonmumepsl  cnenuanbHOrO Ha3zHaueHUs  (TeduioH,
KeBJiap, ANEKTPOIPOBOIAIINE MOJIUMEDBI,
OuopasnaraemMple TOJIHMEPHI). JKCNepUMeHTaTbHbIe
MeTO/Ibl H3Y4YeHHUs] BeleCTB U UX NMpeBpallleHuli:

(] JlemoHCTpauuu:

(] o3HakomsieHHe C oOpa3laMu TPUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

(] IIpakTu4yeckue paboOTHI:

Ne 8. Pemienune skcriepuMEHTANbHBIX 3aa4 110 TEME
«Pacro3HaBaHue m1acTMacc ¥ BOJIOKOH»

METO/IbI TIO3HAHUS TP CAMOCTOSTEIILHOM
TUTAHUPOBAHUH, TIPOBEICHUH U ONTUCAHUU
XHUMHAYECKOTO 3KCIIEPUMEHTA (J1ab0paTopHbIe
OTIBITHI ¥l TIPAKTUYECKHE PAOOTHI)

Hroro mo pazueny 6
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOIT'PAMME
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